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Value Analysis, Inc. 
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Attention: Mr. John D. Groothuis, President 

Dear John, Rick and Dusty: 

On behalf of SAVE, let me express our sincere appreciation for volunteering the manual from the first 
value engineering workshop to be placed in the Miles Resource Center Library at the University of 
Wisconsin. This manual is a treasure for value engineers, just as it has been a treasure for you over the 
years. As the President of SAVE, I appreciate your thoughtfulness and sacrifice in donating the 
document. 

Over the years, VAI has contributed so generously to the profession of value engineering in the quality 
of your work and in the sharing of VE principles with your clients and fellow practitioners for the 
advancement of Value Engineering. You are to be commended for your efforts. I know that future 
successes will come your way. 

Sincerely yours, 

SOCIETY OF AMERICAN VALUE ENGINEERS, INC. 
r i 

I '  I ,  '! 4 

president /' 

cc: Ms. Barbara Scott (National Office) 
Mr. Thomas Snodgrass (University of Wisconsin) 
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10:06 A , M ,  - Welcome - L, D, B i l e s  

1" l i k e  t o  welcome a l l  58 of you from 39 depar tments ,  
1 t h i n k  % t R s  wonderful t o  have you a l l  he re .  We a r e  expec t ing  
each QI you t o  a% l e a s t  double  your va lue  t o  t h e  General E l e c t r i c  
Coo and p o s s i b l y  t o  yourse l f  du r ing  t h e  nex t  30 days,  We expect  
you, wi thout  except ion ,  t o  be a b l e  t o  ea rn  $10 %o $25 f o r  every 
d o l l a r  whfeh i t  t a k e s  t o  suppor t  you and your  o f f f c e ,  I was de- 
l i g h t e d  when I saw t h e  l i s t  of men who were coming, We have a 
group of exper ienced men h e r e ,  Some of you a r e  beg inners  - 
fine! But look! We have Claude Watt who h a s  headed t h e  Value 
Analysis  Program of Canadian Q, E, an8 who has  done such a f i n e  
gob Pn us ing  va lue  a n a l y s i s  t o  mot iva te  t h e  o v e r a l l  c o s t  reduc- 
t i o n  program t h a t  1 heard  M r ,  Corkery, Vice P r e s i d e n t  of Canadian 
G, E, say t h a t  i n  t h r e e  y e a r s  of va lue  a n a l y s i s  they j u s t  com- 
p l e t e d  a c o s t  seduc t fon  of 5 rnfl l ion d o l l a r s  t h i s  y e a r  which was 
doubled l a s t  y e a r  and 10 t imes  t h e  y e a r  be fo re .  Fellows,  t h a t a s  
t h e  way va lue  a n a l y s i s  pays when f e l l o w s  t a k e  t h e  b a l l  and run 
wi th  i t ,  

Then we have Mark Taylor  from Lynn, from our Meter Operat ions .  
Mark has  done an ou t s t and ing  Job, E e l s  taken c o s t s  ou t  of pro- 
d u c t s  such as wat thour  me te r s ,  We have A l f  S g i c e r  from P e t e r b s r o ,  
A l f  is an exper ienced eng inee r .  He knows va lue  improvement; he 
knows how t o  g e t  i t  done, Y o u v l l  meet a l l  of t h e s e  f e l l o w s ,  

We have Bob S t rode  from t h e  Meter Department i n  Lynn - Value 
Analyst  - exper ienced i n  e l i m i n a t i n g  unnecessary c o s t s ,  Me have 
M%lton Rome from Scheneetady - engineer  i n  t h e  Purchasing Depart-  
meat doing t h i s  type  of'. work - exper ienced,  We have Stevens  from 
Locke, Inc , ;  an engineer  who even 10 y e a r s  ago was a l e a d e r  i n  
t h i s  t ype  of %binking,  He brought  i n t o  Locke des igns  and s u p p l i e r s  
who gave them f a b r i c a t e d  caps  when every one said you could u s e  
no th ing  but c a s t  o r  fo rged  oaps f o r  p o r c e l a i n  i n s u l a t o r s .  

We have Kane, an exper ienced  eng inee r  doing t h i s  t ype  of  
work, We have S i t t e r l y  who comes from Lockland, S i t t e ~ l y  $s a 
Superviaor  of Nethods and P lannfngj  has  opera ted  a group and 
done an ou t s t and ing  Job of  ft, 

How, f e l l ows ,  p l e a s e  d o n r %  f e e l  l e f t  o a t  i f  1 d o n s t  mention 
your name, I g m  c a l l i n g  a few of t h e  f e l l o w s  1 know p e r s o n a l l y ,  
And t h e r e  are a number of eng inee r s  who have done an ou t s t and ing  
$sb i n  t h e i r  o m  a r e a s  and a r e  swe l l  engineeles 'and f e l l o w s  per- 
s o n a l l y ,  Here am some of them 1 know, and aga in ,  my apo log ie s  
~ Q P  not  knowfng a l l  of you, Ip l l  soon t a k e  c a r e  of t h a t ,  S tan ton  
f ~ o m  R e f r i g e r a t o ~ s  a t  E r f e j  S u l l i v a n ,  chemical e n g f n e e ~ ;  Purdy, 
Crea t ive  Engineer ing Program; Odom, from o u r  Gas Turbine b u s i n e s s  
- one of t h e  Government a r e a s  o f  Lynn; Coughlin, ano the r  outs tand-  
fng engineer ;  Bvarnb who h a s  had v a r i e d  engineeping expe r i ences  
throughout a pe r iod  sf f i v e  y e a r s  f n  t h i s  country;  and Europe 



Carlson,  an outs tant l ing young eng inee r  from E r i e ;  Wechan, whom 
many of  you know, now i n  o u r  Appliance Control  Department o u t  
Vest ,  T h a t s s  J u s t  a few, Look what weqve gota If we d o n P t  
h a t c h  something ou t  sf t h i s ,  IBl l  miss my guess ,  

Ueuve been asked t o  send o u r  program t o  many people  s o  
t h a t  they  can come f n  and a t t e n d  s i n g l e  days  on which ou ts tand-  
i n g  a t t r a e t i o a s  occur ,  That f o r e e d  me t o  t h i n k ,  I d o n q t  t h i n k  
t h a t  we have any one t h i n g  which i s  ou t s t and ing ,  % f i r m l y  be- 

\ l i e v e  - and now I U m  s t a r t i n g  t o  t each  Value Analys i s  - t h a t  a 
good value  a n a l y s t  2% a semi-spec%al l s t  i n  n e a r l y  every th ing ,  
Be wflb be a s p e e i a l i s t  - a t o p  s p e c i a l i s t  - I n  knowing how t o  
g e t  and use o t h e r  s p e e i a l f s t s ,  That i s  h i s  real s t o c k  i n  trade, 
He w i l l  be a t o p  s p e c f a l i s t  fn t h e  u se  of  de te rmfna t ioa ,  i n  t h e  
absenee of fear, i n  c a r r y i n g  o u t  h i s  d a i l y  work, i n  t h e  u s e  of 
courage and conf idence ,  

A s  we ppogresa t h e r e  w i l l  b e  no duplication i n  t h i s  pro- 
gram, Today w i l l  cover  one phase,  tomorrow ano the r ,  t h e  nex t  
day ano the r ,  T h e ~ e l o r e ,  i f  any one wishes t o  eoae l a t e r  and i s  
n o t  now here ,  he w i l l  m % s s  t h i s  p a r t  of t h e  program, 

P s u D l %  f i n d  %he program t h a t  t h e  committee h a s  worked up 
f o r  you f a  bpoken i n  pace,  You w i l l  work a t  t h e  t a b l e s .  With 
% b e e  of you a t  a table you can b ~ i n g  your  papers ,  your  books, 
make your  aoa t e s ,  e t c .  

Now, w e  w%lP be doing real  p rogec t s  h e r e ,  Exce l l en t  pro- 
J e c t s  have been submit ted by t h e  va r ious  depar tments ,  We expect  
t o  aecomplfsh real  s e s n l t s ,  I would be s u r p r i s e d  i f  t h e  r e s u l t s  
accomplished donut e c l i p s e  by 10-to-1 t h e  c o s t  of t h i s  conference.  
But I have never  made t h a t  s ta tement  t o  any one before ,  because 
w e  are s e l e c t i n g  p r o j e c t s  no t  f o r  t h e  u l t i m a t e  d o l l a r s  t h a t  could 
be saved b u t  f o p  t h e % r  i n s t r u c t f o n a l  va lue .  You91P f i n d  t h a t  a s  
you s e e  %he var fous  p r o J e c t s ,  

The committee has  gone t o  cons ide rab le  l e n g t h  t o  t r y  t o  do 
t h i s  t h i n g  r f g h t ,  Help u s  where we have overlooked t h i n g s .  For 
example, they s a i d  we c o u l d n g t  have te lephones;  t h e r e  a r e  no 
l i n e s ;  s o  Cha r l i e  Zimmers who i s  f n  charge of t h a t  a r e a  pa id  
thew $258 %o run some temporary l i n e s  o u t  h e r e ,  

We had a choice  i n  o rgan iz ing  t h i s  show o u r s e l v e s  o r  having 
p ~ o f e s s f o n a l s  do i t ,  You h o w ,  Go E, has  p r o f e s s i o n a l s  in a l l  
aseas, S o ~ e  of my a s s s e f a t e s  had recommended t h a t  we have pro- 
f e s s i o ~ a l s  do it ,  but ne chose t o  use  amateurs and watch them 
~ F O W ,  Hot one man fn t h i s  program has  had t h i s  k ind  of  exper- 
f e a e e  But wetve had a l o t  0% fun p u t t i n g  i t  t o g e t h e r ,  Things t h a t  
am ao% qu%te  ~ i g h t  w e  w i l l  p o l i s h  o f f ,  

Mow, %a charge 0% t h i s  rsgkaa w i l l  be  one man, I have 
no th fag  t o  do with f t ,  If anyth ing  goes wrong, wee him, H i s  
name 1% Roy Fountain and Itm gsfng  t o  % n t ~ o d u c e  him t o  yon now, 



I n  Washington S t a t e  he was a leader ;  he was p ~ e s i d e n t  of t h e  
Studept Council and a c t i v e  i n  o t h e r  important a c t i v i t i e s ,  He 
a l a s  worked h fa  way through as  a t r o t ~ b l e s h o o t e r  i n  steam and 
e b e c t ~ f c a l  and nechanfcal  maintenance, It seems t h a t  about 
t h a t  time Uncle Sam took an I n t e r e s t  i n  him and he was i n v i t e d  
t o  Join t h e  Amy. 

Following h i s  Armycareer he signed up f o r  G. E. Tes t ,  Roy 
had been on a test a t  E r i e  and he decided t o  come t o  Schenectady 
l o r  t h e  f f r s t  Tes t ,  E r i e  heard about it and t o l d  him they had 
a program t h a t  evening; t o  s t o p  o f f  and g e t  on a l a t e r  t r a i n .  
Be took t h e  b a i t g  he  stopped o f f ;  and he d i d n a t  g e t  on t h e  
t r a i n  u n t f l  f i v e  yea r s  l a t e r .  He has  been i n  t h e  Design Engin- 
ee r ing  Departmentat Epie on t h e  design of c o n t r o l  equipment f o r  
locomotives. About a year  ago he was s e l e c t e d  by h i s  engineer-  
ing management f o r  t h r e e  months of value a n a l y s i s  t r a i n i n g .  H e  
brought t h e  c o n t r o l % e r  from t h e  locoraotive. He s a i d ,  a t  f i r s t ,  
he d % d a g t  know what t o  do, He s a i d  he d i d n q t  know how t o  go 
about t o  taka o a t  subs$ant%al  c o s t ,  Af t e r  he had worked f o r  
two months he s a i d ,  " H u m  going t o  have t o  have my s t a y  extended; 
I e a n B t  b r i n g  anyth ing  t o  a c lose ;  every th ing  i s  opened up. BP 

89 KO; can" do I to  The end of another  month w i l l  s ee  you doneef l  
1 was t h r f l b e d  when he  came a t  t h e  end of another  month with a 
w o n d e ~ f u l  Job done, Pn spf  te  of i n t e r c h a n g e a b i l i t y  requirements . 
Then he sa id ,  "you know, hf 1 could do jut what I want f s d  l i k e  
t o  s t a r t  i n  r i g h t  now aga%n on t h a t  t h i n g  and I g d  g e t  ou t  more 
than I have i n  t h e  l a s t  90 d a y s , "  

I now t u r n  t h i s  meeting f o r  t h e  next  f o u r  weeks over t o  
t h i s  man who w i l l  be i n  charge of t h e  program, the  people, %he 
food, t he  lodgings,  t he  weather, t h e  e n t e ~ t a i n e r s  - i n  o t h e r  
words, work, wine, women and warbling,  They're a l l  h i s  Job, 
Roy Fountain! 

!Fhank you, L a r v ,  I D d  l i k e  t o  extend my welcome and t h e  
welcome of t h e  c o r n i t t e e  t o  you people,  Wetre g lad  t o  see  you 
a l l  he re ,  I s m  s u r e  weure going t o  have a l o t  of fun.  T%sereBs 
J u s t  one t h i n g  t h a t  %Om a l i t t l e  c s n c e ~ n e d  about ,  Larry has  
been a t  t h i s  value a n a l y s i s  work f o p  about f o u r  yea r s .  I have 
been a t  It about one yea r ,  Row, take  a look a t  Larry,  a t  t h e  
top  OF h i s  head, and look a t  mine, and when I look out  and s e e  
t h a t  some of you people have h a f r ,  I J u s t  d o n B t  know whether we 
can do t h e  trick i n  20 days, b u t  w e D l l  t r y .  

Pad l f k e ,  f i r s t  of a l l ,  t o  in t roduce  my committee t h a t  has  
helped and t h a t  has  put  t h i s  rogram toge the r .  In= going t o  ask  
them t o  s t and  so t h a t  you w i l l  know them, The f f r s t  one I g d  l i k e  
t o  ciala on 1s Doug Eagan, H e n s  i n  charge of' ge t t%ng  toge the r  a l l  
sf t h e  p roJec t s ,  Doug, come on over ,  Do you have anything t o  
say % 



Well, H J u s t  want t o  say t h a t  my small p a r t  on t h i s  program 
has  been t o  Pine ap some p rogec t s  t h a t  we can work on du r ing  
t h i s  course  and a l s o  i n v i t e  i n  a number of s p e c i a l t y  s u p p l i e r s  
who w i l l  gfve us  sone in format ion  on t h e i r  s p e c i a l  p roduc ts  o r  
p r scesaes  o r  m a t e ~ f a l s ,  whatever t h e  ea se  may be. We have 
pieked f o u r  jobs t o  s t a r t  wi th  and those  p ro3ee t s  wflb  be  given 
ou t  this a f t e rnoon ,  Tgae first w i l l  be some Nonowatt p a r t s  - 
which a r e  f a i r l y  h igh  productionp some r e f r i g e r a t o r  p a r t s  which 
a r e  a l s o  hfgh productiong t h e  motor t e rmina l  board  which i s  low 
produet ion;  and a h e a t i n g  element f o r  an e l e c t r i c  fu rnace  which 
i s  a l s o  a low product ion gob, This  a f te rnoon ,  w e  w i l l  have two 
s p e c f a l t y  s u p p l i e r s  t e l l  u s  about  t h e i r  s p e c i a l  products :  Gr ies  
Reproducer i n  Hew Pork who s p e c i a l i z e  i n  mzniature  z inc  d i e  c a s t -  
i ngs ,  and Nohawk Manufacturing Company i n  Middletown, Connect icut ,  
who s p e c i a l i z e  i n  smal l  tapped stampings. 

Roy Fountain 

O,K,, thanks ,  Doug. The nex t  man I t h i n k  most of you have 
got%en acqua in ted  wi th  a l r e a d y ,  He" my Manager of Personnel  and 
Transpor t a t i on  - John S u l l i v a n ,  If y o u s r e  l o s t  o r  want t o  b o w  
where t o  go, gus t  a s k  Sohn, 

!€!he next  man has  charge of  a l l  t h e  p h y s i c a l  arrangements 
h e w ;  %ha layout;-  s e c u r i a g  a11 t h e  phys i ca l  t h i n g s  f o r  t h i s  meet- 
%ng, e t e ,  - Char l i e  Z f m m e r s ,  

The nex t  man i s  t h e  t echn ic i an ,  one of t h e  Crea t ive  Engineer- 
%ng Program boys - Roger Purdy, 

Is G i l  &lam o r  Harold Coughlin h e r e ?  % h e y u l l  be h e r e  t o -  
morrow, They a r e  a couple  of  boys we borrowed from t h e  A i r c r a f t  
Gas m r b t n e  Divfs$on, They w i l l  a l s o  h e l p  u s  put on t h e  program, 

Another f a l l o w  IPd l i k e  t o  -mention who i s n u t  d i r e c t l y  con- 
nec ted  wi th  t h e  Value Analysis  Uni t  h e r e  i n  Schenectady and who 
Bas he lped  a r r ange  f o r  your evening en t e r t a inmen t  i s  Dfck G r i f f i n ,  
I a l s o  want t o  c a l l  youp a t t e n t i o n  t o  one o t h e r  i n d i v i d u a l  who 
has  he lped  and w i l l  h e l p  immeasurably and t h a t B s  t h e  b e a u t i f u l  
young lady  s t t t i n g  over  t h e r e  f n  t h e  co rne r  - Anne Mayell. Stand 
up, Ann, and l e t  them a l l  t a k e  a look ,  

Mow, Larry  gave m e  a very f i n e  i n t r o d u c t i o n  and i t  now comes 
t h e  t o  i n t roduce  Larry .  This  seemed a l i t t l e  funny t o  me, be- 
cause  i f  we had enough people  i n  on t h i s  a c t  i t  could go on a l l  
mornfng. Lar ry  f lrst  went t o  Bebraska Wesleyan where he ob- 
%a%ned a Major i n  Education and amazingly enough wouna up as a 
g r i a c f p a l  of a h igh  school .  But appa ren t ly ,  be ing  p r i n c i p a l  
sf a high school  he  dfdn" get a chance t o  have h i s  f i n g e r s  on 
a l l  the  money t h a t  he  would r e a l l y  l i k e  t o  g e t  a ho ld  o f ,  The 
nex t  l o g i c a l  t h i n g  f o r  L a r r y  was %o become t e l l e r  in a  bank. 



5. 

Bu$ then,  as you w % l l  f f n d  ou t ,  Larry has  a  g r e a t  u rge  t o  g e t  
h%s f l n g e a s  i n t o  s c f e n t i f f c  t h tngs ,  s o  he want t o  t h e  Un ive r s i t y  
of Nebraska w h e ~ e  he gradua ted  with  a Bachelor  of Science Degree 
i n  E l e e t ~ i e a l  Engfneerfag,  He came on Tes t  wi th  %he General 
E l e c t r i c  ~ o r n ~ a a ~ ~ ~ n  1932-wfth t h e  Vacuum Tube Engineering Depart- 
ment, Be was t r a n s f e r ~ e d  ia 1938 t o  t h e  Pumhasfng Department i n  
Schenectady where he Mas a buying s p e c i a l i s t  on b a l l  bear ings ,  
t u ~ b o s u p e ~ c h a r g e r  components and B-29 materf  a l s ,  In 1944 - you 
see ,  he  never  s t ayed  long in one p l ace  - he was given t h e  t i t l e  
of Purchasing Agent and s e n t  t o  t h e  Loeke Corporat ion in Balt imore,  
MryPand, and a f t e r  f o u r  y e a r s  thepe  fn 1948 he r e tu rned  t o  t h e  
Seheneetaby Pumhas ing  Department where he was given a s p e c i a l  
assignment fn e s t a b l f s h l n g  o r d e r l y  methods by which t h e  Purchasing 
Department could e l i m i n a t e  unnecessary c o s t s .  And t h i s ,  f o r t u n a t e l y  
$or  t h e  General E l e c t r i c  Company, was t h e  s t a r t  of Value Analysis ,  
He  took t h i s  t h i n g  which w e  now c a l l  Value Analys i s  r i g h t  from 
f t s  in fancy  and soon won t e  approval  and t h e  backfng of M r .  
Winne and %he e n g i n e e ~ t n g  management a s  w e l l  a s  t h e  raanufactur- 
fng  management, The r e s u l t s  were s o  s t a r t l i n g  t h a t  i n  1949 he 
was awarded t h e  Cofffn Awa~d f o r  h f s  ou t s t and ing  achievement, 
S ince  t h a t  tfme he  has  been s t e a d i l y  developfag men and methods 
t o  c a r r y  on va lue  a n a l y s i s  work, 1% going t o  t u r n  Larry over  
t o  you now, LakryP 

We a l l  come today wi th  a l l  accomplishment behind.  Let  no 
one t h i n k  t h a t  today i s  v i c t o r y  o r  he i s  u s e l e s s  f o r  t h e  problems 
w e  have tomorkow, I n  o t h e r  words, today is t h e  s t a r t i n g  p o i n t  
$OF every man he re ,  and when we caw make today t h e  s t a r t i n g  pofwt 
f o r  every man i n  a  ~ e s p o n s i b l e  pos f t fon  i n  ou r  Company, then w e g l l  
go p l a c e s ,  Wenre a l l  proud of G,E. and proud of what weBve g o t  - 
very much SO OF we wouldnut  be  he re  - b u t  t h e  f a c t s  a r e  t h a t  w e  

eng t  q u i t e  done average ,  How, l e t u s  look  a t  some cold ,  h a ~ d -  
$ed Pac t s .  Value a n a l y s i s  s tudy  is  n o t  going t o  be easy.  

You're golag t o  have t o  overcome t h i n g s  i n  your  p l a n t  t h a t  a r e  
tough; y o ~ g k e  going t o  have p e r s o n a l f t i e s  back home t h a t  you 
must l e a r n  t o  work with  and you must g e t  %he work done. Why? 
L e t s %  look  a t  t h e s e  f a c t s  g iven by Mr, Cordfner l as t  week: The 
e a ~ n i n g s  of  General  E l e c t  f e  1935 t o  1951 compared wi th  t h e  
aveyage indus%rfab  were 8 l e s s  than t h e  average .  The d iv idends  
pa id  by General  E l e c t r i  c 1 were 11s l e s s  than t h e  
average ,  The i n c m a s e  i n  e  which is  r e a l l y  t h e  va lue  
a t  t h e  r n a ~ k e t  place sf wha I did thro%ngh t h e  pepiod 
of  1935 t o  1951 was oa ly  3 average of' i n d u s t r i a l  s t o c k s ,  
Fellows,  t h a t B s  OW s ta r t% On t h e  s co re  of a p p r e c i a t i o n  
o f  investmen& compared w i t  ps  fn t h e  i n d u s t r i a l  s t o c k s  
$rm 1926 t o  1951, t h e  average  of  t h e  14 l e a d e r s  was much mope 
than double  t h a t  of General E l e c t r i c  Company, 

Again, l a s t  yeap, Westinghouse inc reased  bo th  t h e  percen tage  
of busfness  and margin as compared t o  nepa l  E l e o t r i c  Company, 
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I n  market a % % e ~  market wenve found t h a t  we c o u l d n u t  make a  
p r o f % t  and decided t o  l e a v e ,  A 1 1  of t h e s e  b e s t  e f f o r t s  of yes- 
te rday  J u s t  kept  u s  in &he r a c e ,  Mow, let"  win %%, 

For f o u r  weeks we e m  now l e a m  Purehasing Value Analysis.  
Remembe~z we a r e  not t r y i n g  %o do a  b e t t e r  Job than some engineer  
or some purchasing agent  o r  some methods man i n  t h e  f a c t o r y ,  We 
ape t p y f n g  t o  h e l p  him t o  do a  b e t t e r  job than Westhlnghouse; 
than Sy%vaniaq Square D, C u t l e r  Hammer, a l l - o f  whom bea t  u s  i n  
t h e  l a s t  15 y e a r s ,  How, what i s  t h e  Job before  u s ?  What i s  
Purchasing Value Analysis?  Bow a r e  we i n  value improvement-wo~k 
going $0 do not twice b u t  t o  10 t imes as we l l  fn  t h e  f u t u r e ?  
Bere t s  t h e  s t o r y ,  -, 

Pupchasing has  long found unexpected d iv idends ,  POP example, 
we oouldant g e t  10,000 s t u d s  because t h e  u p s e t t e r  a t  t he  s u p p l i e r B s  . 
i a e t o r y  was overworked, The s a l e s  engineer  s a i d ,  "1f you can 
use studs wfth two n u t s  i n s t e a d  of b o l t s ,  we can s h i p  them imme- 
d f a t e l y , "  ExamSnatisn showed they were t o  be used f o r  cab le  
r e e l s  t o  hold on t h e  ends,  Obviously, two n u t s  worked a s  w e l l  a s  
a nut and a head, and t h e a c o s %  was 20% l e s s !  We were us lng  
spacers  made by c u t t i n g  o f f  tub ing  on a  Job, Tubfng was s o  sca rce  
t h a t  we c s n l d n n %  g e t  S t ,  A manu$ac%urer s a i d ,  " w e e l l  r o l l  t h a t  
spaeer  from P l a t  s tock  f o r  you," He d id ,  and it  d i d  t h e  Job j u s t  
ax wel l  f o r  a  c o s t  j u s t  one- th i rd  what t h e  tube  spacer  c o s t ,  

- 

Eundreds of cases  such a s  t h i s  came about by a c c i d e n t ,  About 
then Barry ErlZcher, our f o m e r  Vice Presfdent ,  now r e t i r e d ,  i n  
Charge 0% Purchasing, and h i s  a s s i s t a n t ,  B f l l  Sredenschek decided 
t o  &o something about i t ,  They decided t o  s t a r t  some research  
and f i n d  out  how we could make i t  come about i n t e n t i o n a l l y  i n s t e a d  
sf acc fden%al ly ,  They spun $he dial, I hap ened t o  be n e a ~ b y  and 
was $kg f o ~ t u n a t e  one t o  develop $ h i s  philosphy. So, t h e  work 
s t a r t e d ,  We took a  very a e a l i s t i e  base ,  Where w i l l  we s t a r t ?  
We w % P 1  look a t  what we a r e  a c t u a l l y  doing,  We w i l l  look a t  
what t h e  a c t u a l  c o s t s  are; %he a c t u a l  methods; the a c t u a l  de- 
s i g n s ,  That f s  tbc method t h a t o s  used today, So t h e r e  is  no 
questfon about t h e  base l i n e s ,  ao  ques t ion  abouk the  f a c t s ,  o r  
about %he a@compBfshmeatso 

About that  t i m e  $he S a l e s  Department heard of' t h i s  a c t i v f t y ,  
rought a coa%ro% device  saying,  " ~ a n ' t  something be done 

he re?  We used $0 s e l l  2-112 mi1Pioa of  these ;  now w e  @an b a r e l y  
se l l  a  m i l l i o a ,  Competition has  J u s t  c losed  us out  a t  the  bos 
offlee, VeDve bad f u l l - t i m e  eagintwxfng and m a n u f a e t u ~ f a g  
espl%m$$$ees cm e o s t  reduct ion  and they say that every umeeessa ry  
penny has been taken ou t ,  Take a Psok a% i t ,  " We were f r igh tened ,  
bug had t o  start  s~mewhere and d$d, A s  we looked a %  it, fe l lows,  
gfth the  simple value a n a l y s i s  approach of what each p a r t  is,  
what i t  does, what i t  c o s t s ,  what else would do the Job, t h e  

as$ f e l l  away l i k e  saowflakes i n  the win te r  a t o m ,  For 
example, a phosphor bronze elamp hold ing  on the cover c o s t  
$7000 a yeaa,  Ia l f f e  it would n o m a l l y  be taken o f f  an average 
of s f x  t imes,  B u i l t  %w%o phosphor bronze f o r  which we w w e  pay- 
ing were t h e  proger t%es  t h a t  wau%& a l low i t  t o  f l e x  m%llions of 
$$mas, Chawg%ag t o  s p r i n g  Brass o~ t o  p l a t e d  sp r ing  steel would 



o %he same Job equa l ly  w e l l  f b r  $3000, saving more thaw h a l f ,  
The next p i ece  was a  simple, molded p l a s t f c  cover ,  It covered 
the con t ro l  i n  a  secluded p lace  c o s t i n g  $40,000 a  year .  What 
do we need? A f l a t  p iece  of laminated p l a s t f e  punched from 
shee t  s tock  would cover it up equa l ly  w e l l  f o r  a  1& - $15,000 
a g a i n s t  $40,000 - $25,000 of non-functioning c o s t ,  P a r t  a f t e r  
p a r t  ran J u s t  l i k e  t h a t ,  

Well, we were amazed; w e  d i d n ' t  t h i n k  t h e  same could happen 
~ o d u c t s ,  but i t  has ,  A s  time goes on we w i l l  s tudy t h e  

reasons ,  Truly, those  of as in Value Analysis f e e l  t h a t  t h i s  i s  
the f i e l d  which can e s t a b l i s h  General E l e c t r i c P s  l e a d e r s h i p  i n  
these  rna'~~"kets, 

All ~ Z g h t ,  what f s  Purchasing Value Analysis? Purchasing 
Value Analysfs fs a  c r e a t i v e  s tudy of e v e q  i tem of c o s t  In every 
par$ o r  m a t e r i a l  eonafderfng o t h e r  p o s s i b l e  ma te r i a l s ,  newer 
processes ,  a b % l f % i e s  of s p e c f a l l z e d  supp l i e r s ,  and p o s s i b i l i t i e s  
of eng%neer%ng ~ e - e v a l u a t i o n ,  focus ing  ewgineerfng, manufacturing 
and pukehasfag a t t e n t i o n  on one obdect ive - t h e  same performance 
f o r  lower c o s t ,  

1% 2s not  a s u b s t f t u t e  f o r  t h e  p resen t  engineer ing and manu- 
f a c t u r f a g  c o s t  redac t ion  work, It improves t h e  e f f e c t i v e n e s s  and 
of t h e  work being done and a l s o  1911s a  b l i n d  s p o t ,  A f t e ~  t h e  
b e s t  Job w e  can do in desfga and maanfactuving methods, u s u a l l y  
from 15% t o  25% of shop c o s t s  can s t i l l  be removed by a c t i v i t i e s  
o r i g i n a t e d  by p u ~ e h a s f n g  value a n a l y s i s ,  For an example, one of 
our f a c t o r f e s  used l a r g e  q u a n t i t f e s  sf a  s t a i n l e s s  steel pfa ,  
Thfs p%n was found t o  be purchased from one supp l fe r ,  A l e t t e r  t o  
him t e l l i n g  h%m sf' our  d e s i r e  t o  g e t  b e t t e r  value brought a  two- 
page le t te r  t e l l i n g  why a  b e t t e r  p r i c e  could not  be given,  Hatur- 
a l l y ,  % h a t B $  what a  good s a l e s  manager would do, H i s  job i s  t o  
sel l  h i s  merchandise f o r  a11  the  t r a f f i c  w i l l  bear .  Ours i s  t o  
see  t h a t  it  doesngt b e a r  more than a  reasonable  amount. In  h i s  
l e t t e r  he l e f t  a  key, H e  s a fd ,  "You see, u n l e s s  t h e  t o l e r a n c e s  
a r e  s u b s t a n t i a l l y  changed, we cannot do anything about i t  ," So, 
g e t t i n g  i n  touch w%%h t h e  engineex? on t h e  product,  a meeting was 
arranged with  $he vendor i n  t h e  fac%oapy where t h i s  was used,  
The vendor brought h i s  f a c t o r y  super in tendent  so wePd have a l l  
t h e  facts, When we got  t h e r e  w e  found t h a t  t h e  engineer  had not 
y e t  l ea rned  how t o  work on a  value a n a l y s i s  team, Immediately, 
wf%h t h e  buyer, t h e  engineer ,  t h e  vendorq% men and our se lves  
the re ,  t h e  e a g f w e e ~  safd,  "I d o n D t  know why weare having t h i s  
meeting; % h i s  i s  a  good p r i c e  and w e  c a n * t  change any of' t h e  
tolerances, Well, t h e  meeting was over! 

u t  f t t s  p o s s i b l e  %o  tart even under such adverse  cond i t ions  
ep by s t e p  g u l l  %he meeting a long  and teaeh such a man t o  

t h e  s e ~ y  g r e a t  p r o f f t  of t h e  Company, In % h i s  case  w e  p e r s i s t e d  
fop t h r e e  hours  and had t o  c a m y  him s t e p  by s t e p  every time he 
had an o p p s ~ t u n i t y  o  make a s ta tement ,  Be made p len ty  when he 
d idngt  have much op o r t u a i t y ,  We seudied every s t e p  t h e  vcnd0k 



uses  i n  making the  product,  We s tud ied  each to leranee .  When we 
go$ through w e  asked t h e  vendor t o  quote f i v e  ways2 a s  f t w s  now 
quoted, wfth one to lerance  changed, another,  another ,  and another ,  

iekiwg on the engineer,  but  weure  going t o  t a l k  r e a l i s -  
ough this course; we have t o  overcome obs tac les  i n  

t s g e t h e ~  wenre going t o  Peam how t o  do i t .  Af ter  
%8 we had askea the  ven o r  f o r  t h a t ,  the  engineer  sa id ,  I t v s  no use; 

1 can" use anythiag e l s e , "  He repeated $0 the vendor t h a t  we 
would expect t h e  f i v e  quo%atioas,  i m e d i a t e l y  w r i t i n g  a l e t t e r  
c o a f $ m f ~ g  2% so  t h e r e  was no quest ion i w  h i s  a i n d ,  About t h r e e  
~ e e k s  l a t e r  we got a quotat%oa from him, I a s t ead  of pu t t ing  
t h r e e  c e n t e r l e s s  gsfnding, ope~a$Son, he was a b l e  t o  start  with a 
smal ler  ma te r i a l .  Be wou&l up with exac t ly  t h e  same p a r t  t o  ex- 
a c t l y  the same to le ranee ,  There were f o u r  o r  f i v e  o t h e r  s t e p s  
where uaaeeesaa~.y c o s t s  wea e l iminated ,  Ins tead  of $3065 per  

he requoted for t he  i e n t l c a l  p a r t  $ l a g o ,  The saving was 
,000 a year ,  

$a a n o t h e ~  of our  f a c t o r i e s  a few weeks ago I saw 20,000 of 
U O ~  stacked %n a hfgh p i l e ,  He were s t i l l  making some, Our 

@ompeti%ors were s e l l i n g  then $ o r , l e s s  than our  shop c o s t s ,  L e t t s  
take  a look a t  some of $he parts ,  One sf them quan t i ty  100,000 
pe r  year  was a s tud  about 5 inches long and 114 inch i n  diameter 
with some milffng on 5 t  and pped o r  threaded on both ends,  The 
s tud  c o s t  P5-1/2# apf t does f% do? A study of what i t  
does, brfagfng i n  sup o would make it on a n a i l  machine, 
and put a r o l  ed spacer  around .It, brought the  same performance 
$OF DO$ ~ 5 - % /  4 but f o r  2-l/2#, They used f o u r  s tuds  on a device, 
400,000 a y e a r  - i t  means $50,000 savings a year  on t h e  s tud .  

Fellows, a s  we ran t h ~ o u g b  these  pofnts  we want you t o  re-  
a l i z e  $ha% we f e e l  t h i s  whole b a l l  of wax i s  a winner, Each pur- 
ehasing value ana lys t  i s  taught  t o  use a bus$nessmanqs judgment, 
He mast develop a l l  of the  Pac t s  which he would need i f  he were 
spending h i s  own money, Ha f a c t ,  %or  our  study here  l e t n s  assume 
t h a t  we "are - spen ing our  own money, L e t u s  not  t o l e r a t e  anything 
%a t hese  devices  t h a t  we look a t  t h a t  we wouldn't buy Sf i t  were 
s n r  own money, H e ~ e a f t c r  i n  %alking  wfth eaeh one of you I n m  
gofag t o  take  t h a t  viewpoint; t h a t  itgs your own money youore  
apendiag, Weul$ have that  as t h e  b a s i s  of our  wokk, 

Value Analysis r e l a t e s  c o s t  t o  funct ion  o r  t h e  s e r v i c e  OF 
operatLon whfeh i s  purchased by t h a t  coa t ,  Spec ia lSs t s  within 
aad sataide t h e  company ape assigned s p e c i f f e  functional a r e a s ,  
% e % ~  eagfaeerfng i s  put t o  work on our  Job i n s t e a d  of oa r  corn- 
p e t i t o r u s ,  e % ~  suggest ions are provided w%th a d o l l a r  s ign  
f o r  our  eva%. %%on, For example, on one of our  %00,/year p r o d w t s ,  

%he eompletfon of a f i n e  c o s t  ~ e d u e t i o n  study, a gasket  
up; a gasket  of 118 fa& $hi& cork about a f o o t  
at was $he c o s t ?  $ 4 , ~ 5 ,  o Bow eoald f t  be? 1% 

w a s p  ue wem buying the  gasket  ma%e~ial ,  Somebody marked gas- 
k e t s  o a t  with a s c ~ i b e ~  and, I guess, @hewed them ~ u t  with h i s  
t e e t h ,  e man took home a d o l l a r  every time he aade one, 



With t h a t ,  o v e ~ b e a d  and a l l  i t  made i t  $4,15, Why, g ive  a  
s p e c f a l i s t  s u p p l i e r  who does t h a t  $ype of t h i n g  a  chance t o  
quote on it, and without any t o o l  c o s t  h e t l l  make i t  %or  you 

One of our roducts  has  a  s tandard  7'18" long o i l i t e  bear-  
i n g  i n  i t ,  1/32 i s  machined o f f  %he l ength .  Well, t h e  
s tandard bear fng  i t s e l f  c o s t s  &# but  c u t t i n g  the  1/32 o f f  of 
t h e  length  b r i n g s  f% up t o  106 Looking a t  t h e  product i t B s  
apparent  t h a t  t h e  dev%ce would work j u s t  a s  wel l  i f  t h e  bear-  
ing  were 1/32 faeh l o w g e ~ .  

On the  c l o t h e s  d r y e ~  t h e r e  i s  a  wrap-around cover up over  
t h e  e n t i r e  ryep,  It was ,Jo%ned us%ng angle  i r o n s  and b o l t s ,  
How e l s e  would .you do it? Well, we o f t e n  s e e  men i n  t h e  packing 
room use satrappipsg machines, They s l a p  a s t k a p  around, crimp 
it and f t D s  on, That  would save $37,000 a  yeak, The suggest ion 
went t o  t h e  eng%aeers ,  They ha8 1% a  couple of weeks, and they 
s a i d ,  " A l l  r i g h t ;  you f e l lows  dong% know n o t h i n g ,  Wes l l  put 
%ha$ %oge%her with  t h i s  new metal  s t i t c h i n g  technique; j u s t  
sew i t  t o g e t h e r  with  w%re l f k e  you do with c l o t h , "  They put  
metal  e t ch ing  Bn and took ou t  another  $5000, 

Again, one of our  p ~ o d u e t s  has a  d i s c  spacer ,  i t  i s  machined 
'' diametes  s t e e l  roci 114 inch t h f e k ,  1% e o s t  $1.25, 
i t s  func t ion?  It has  t o  hold two d i s c s  a p a r t  and sup 

them a s  a  hub, k!hy not make It from f l a t  s tock?  Well, t h e  
quan t i ty  %s p r e t t y  smalf, about 2000, Then somebody s t a r t e d  t o  
thfnk,  somebody who knew, The Aluminum companies s e l l ,  a s  @ammo- 

d f t i e s  on $he market J u s t  a s  t h e  farmers  s e l l  bushe ls  of wheat, 
%on$ of smal l  c i r c u l a r  stampings t ha t  go t o  t h e  impact ex t rus ion  
houses,  They come i n  bu lk ,  Looktng i n  % h e i r  s tandard  l i s t  1% 
was found t h a t  one could be pfcked ou t  sf t h e  ca t a log  t h a t  would 

%t would r e q u i ~ e  1$ f o r  f l a t t e n $ n g ,  84 f o r  p u t t i n g  
i n  t h e  ho les ,  doing t h e  e n t i r e  gob f o p  13# i n s t e a d  of $1.25, 

Value Analysis  1s a n  engineer ing  and a  manufacturfng t o o l  
t h a t  reaches  f a t o  t h e  l f m f t l e s s  supply of t e c h n i c a l  i n f o m a t i o n  
sutsicle of t h e  Corn nd p u t s  t h e  b e s t  b r a i n s  of our  b e s t  sup- 
p l i e r s  t o  work on e e f f f c  gobs, 

POP example, a  timer c a s t i n g  when machined c o s t  $1,76, We 
used 1000 a  yea r ,  A sup l i e r  of s m a l l - 1 ~ %  stampings saw i t ,  Be 
s a i d ,  " I B d  l i k e  t o  make ha% a s  a  s t a m ~ i n g .  91 $1 Aw, you c a n u %  do 

1 charge would e a t  you up, "Well, l e t  me quote on 
esfgned i t ,  provided a  drawing and i n s t e a d  of $1.76 
h e  equ iva len t  func t ion  f o r  25$, How about t h e  t o o l  

c o s t s ?  Well, t h a t  s t h e i r  s t o c k  i n  t r a d e ,  The f i rs t  yea r  t h e  
t o o l s  would add 10 apiece;  a f t e r  t h a t  t h e y a r e  pa id  f o r ,  So 
ven the first yea i t  went $porn $ l , 7 6  t o  35# by a l lowing  %Be 

l i e r  a chance t o  w o ~ k  on i t ,  

r f u l  produet i s  sus c l o t h e s  d r y e r ,  We can sel l  f a r  
can make a t  t h e  p ~ e s e n %  $$me, f e t h e  d r y e r  

e rgora t ed  metal  a91 the way aroun A vendor made 
He  put  %n %he p e r f o r a t f o a s ,  s t o p  h i s  machine and 



put some h a l e s  a t  t h e  end wbfch were used t o  mount t h e  l i n e r  onto 
Che dram, It c o s t  so  e th fng  l i k e  O# t o  pat i n  t h e  1 0 , O O Q  per- 
f o r a t i n g  ho les  and 28 t o  put  6 f a s t e n i n g  h o l e s  on t h e  end. Well, 
t h e  a n a l y s t  looked a$ i t  and s a i d ,  "That no t  be r f g h t , "  H e  
cabled %be vendor 18, The vendor sa id ,  " y, of course; I B d  
pa the r  J a s t  run f t  continuously;  p e r f o r a t e  it a l l  t h e  way along,  

y  donut you use  t h e  same h o l e s  t o  mount i t  with?'  The rough 
ends were t u n e d  out ,  anyway, s o  $key eouldngt come f a  contac t  
wi th  anything,  nor  could they e v e r  be seen.  me suggest ion went 
i n ,  i t  was adopted,  The steel  was made a  l i t t l e  t h i n n e r  a t  t h e  
same t i m e ,  I%rs  t h e  only case  I know of where Value Analysis i n  
the u n f t  we'd been connested with  e v e r  suggested t h i n n e r  s t e e l ,  
and t he  saving was $35,000 a  y e a r ,  

Wow, Value Analysis,  a s  I have t o l d  you, i s - a  s tudy of 
s p e c i f i c  items, i tem by i t e m ,  and you811 only need t o  look f o r  
f f v e  things:  What is  it? %a% does i t  c o s t  p e r  year?  What 
does  ft do? What else would do t h e  Job? What would t h a t  c o s t ?  
Value Analysts a r e  be ing  taught  t o  s e r i o u s l y  ques t ion  any c o s t  
that does not  c l e a r l y  buy a  d e f i n i t e  f u n c t i o n ,  

Mow, fune$$on i s  simply def ined  - and wevve been a b l e  t o  
make & h i s  s t i c k  s o  f a r  - func t ion  must f a l l  i n  one of two c l a s ses :  
e i t h e r  something %ha% makes the  product work b e t t e r ,  o r  makes it 
s e l l  b e t t e ~ ,  Evaluate  every c o s t  by those  two yapds t icks ,  P o u v l l  
be s u r p r i s e d  how much they811 h e l p  you, 

Value Analysis is not  committee woskp i t  i s  conducted by 
owe man i n t e n s e l y  fo l lowing  a  p r o j e c t ,  d i s c u s s i n g  p a r t i c u l a r  
phases with o t h e r s ,  one o r  two a t  t h e  most a %  a t i m e ,  Purchasing 
Value Analysis 1s an on-the-spot Job of an o p e ~ a t i n g  department, 

e 3ob of t h e  c e n t r a l  group, a s  you know, i s  t o  promote and 
a s s i s t  t h i s  a c t i v i t y .  I n  genera l ,  %hex t r y  t o  analyze one pro- 
duct  f o r  each department t o  show t h a t  It caw happen h e r e H .  

Value Analysts must work with  s p e c i f i c  f a c t s ,  They r e q u i r e  
drawfags, s p e c i f f c a t i s n s ,  g l a a a i a g  c a ~ d s ,  a l l  shop c o s t s ,  e t c ,  
If you th fnk  t h a t u s  easy itus because you h a v e n E t  t r i e d  t o  g e t  
them, I know yon a l l  know b e t t e r ,  In d i scuss ton  with t h e  re- 
spons ib le  e n g i n e e ~  Analysts they f a m i l i a r i z e  themselves i n  
gene ra l  with t h e  b a s i c  ope ra t ion  and t h e  problems of t h e  product ,  
After a sfm%lar  study of manufacturing ope ra t tons  t h e i r  i n t e n s e  .- 
ppogram of seekfng ou t ,  adapt ing ,  eva lua t ing  and applying fo l lows ,  
For example, a  pawl pivot. on one of our  products  was made from 
a p i ece  sf wire  about 118 inch  i n  diameter .  P a r t  of i t  was 
machined away leav%ng a  l a r g e r  head, The m a t e r i a l  c o s t  $1 . q l  
p e r  1080 but  by t h e  time %he work was done it c o s t  $19.00 pe r  
l000, By gofng t o  a  s p e c i a l i s t  who makes i t  on a n a i l  machine 
he provides  t h e  i d e n t i c a l  p a r t  and it c o s t s  $1.18, complete, 
ready t o  use,  uhfeh compares with  $1,71 w e  were f o m e ~ l y  paying 
f o r  t h e  raw ma%arfal  a f t e r  whhh  we brought I ts  c o s t  up t o  
$19,00 by mope work, And a  va lve  p in  - i n c i d e n t a l l y ,  t h e s e  ape 
very c u a ~ e n t  ,jobs; t h i s  one less than a month o l d  - c o s t i n g  



$59*00 p e r  1000, A s  t h e  a n a l y s t  s t u d i e d  it  and a f t e r  h e g d  g o t t e n  
t h e  eng inee r ing  s t o r y  and what i t  had t o  do, he  was a b l e  t o  make 
some minor changes which it seemed would produce t h e  same per-  
Pomance 'and  s t i l l  a l low it  t o  be made on product ion equipment, 
The c o s t ,  a s  suggested,  went from $59,00 p e r  1000 t o  $1.00 p e r  
1000, The sav ing  fn that c a s e  was $40,000 a y e a r  on one smal l  
p a r t ,  

A planned program f o r  p r o j e c t  e v a l u a t i o n  has  been developed,  
It has  t h e  fo l lowing  phases  t h a t  you w i l l  b e  i n  c o n t a c t  wi th .  
The in format ive  phase, t h e  s p e c u l a t i v e  phase, t h e  a n a l y t i c a l  
phase, t h e  vendor-contact  phase,  t h e  eng inee r ing  r e s tudy  phase, 
and t h e  p r e p a r a t i o n  of p o s s i b i l i t y  s h e e t s .  A s  o t h e r  s k i l l s  a r e  
developed, we b e l i e v e  t h a t  we can develop a v a l u a b i l i t y  s k i l l ?  
Why not?  That is  a n  a b i l i t y  t o  qu ick ly  p i c k  o u t  because of ex- 
pe r i ence  wi th  s i m f l a r  items . those  i tems of c o s t  which do n o t  rep- 
r e s e n t  value ,  and an a b i l i t y  t o  immediately s ta r t  some a c t i o n s  
i n  t h e  d i r e c t i o n  t h a t  w i l l  promptly e l i m i n a t e  t h e s e  unnecessary 
c o s t s .  Our Value Analysis  program and our  on-the-job va lue  
a n a l y s i s  work i s  a l l  s l a n t e d  i n  t h a t  d i r e c t i o n .  

For  example, a l though General E l e c t r i c  i s  l a r g e ,  we must 
keep some of t h e  smal l  company b e n e f i t s  t o  o f f s e t  some of ou r  
b i g  company d i sadvantages ,  

Here is  a bu t ton  which i n  h igh  product ion c o s t s  one of ou r  
depar tments  $2@55, It happens t h a t  t h i s  i d e n t i c a l  c o n t a c t  bu t ton  
was being used i n  a n o t h e r  h igh  product ion department and was 
be ing  purchased, a l s o ,  f o r  934. $2055  p e r  1000 i n  one department,  
934 i n  t h e  o t h e r  f o r  t h e  i d e n t i c a l  bu t ton .  

Such s imple  i t ems  as s p r i n g s  are i n t e r e s t 3 n g .  Here i s  a 
s p ~ i n g  used in q u a n t i t i e s  of  1400 a y e a r  c o s t i n g  21# each,  A 
man with  va lue  a b i l i t y  w i l l  look a t  t h a t  and say,  'It j u s t  
s imply i sn"  worth i t ,"  And it  i s n t t ,  It 's worth 6 # ,  not  21$, 
and i t  s h o u l d n P t  t a k e  6 hour s  b u t  r a t h e r  6 minutes  o r  6 seconds 
to come up wfth t h e  answer, 

Now, here" a heavy one, f e l l ows ,  and I ' m  a f r a i d  i tD l l  be 
a rough one h e r e ,  Su rp r f s ing ly ,  t h e  men who have worked long  
on a p ~ o j e c t  a r e  t h e  l e a s t  capable  of  e l i m i n a t i n g  l a r g e  quant i -  
t i es  of unnecessary c o s t  by va lue  a n a l y s i s  t echniques ,  These 
men eannot go about  t h e  job wfth t h e  enthusiasm which i s  necessary  
t o  accomplish t h e  s t a r t l i n e  r e s u l t s  t h a t  a r e  u s u a l l y  p o s s i b l e .  
Accordingly, they a r e  be ing  ass fgned  va lue  a n a l y s i s  work I n  
o t b e r  bu t  s i m i l a r  f i e l d s .  

Fel%ows, beware when a man, whether i t  be you o r  some one 
e l s e  has  been on a job t o o  long,  he becomes blocked wi th  s o  
many "dongts" t h a t  he  i s  u s e l e s s  i n  t h i s  game b u t  he may be  
f i n e  i n  some o t h e r s ,  he would be  f i n e  on ano the r  product .  To m e  
t h a t l s  j u s t  a c r eep ing  d e a t h  t h a t  weqve g o t  t o  beware of  and weuve 
g o t  t o  f i g h t  i t  every minute.  



I tDs  t h e  t o p  o r d e r  of va lue  a n a l y s i s  p o l i c y  t h a t  va lue  
a n a l y s i s  eng inee r s  are no t  policemen, They do n o t  fo l low up 

, anybody, They will become s p e c i a l i s t s ;  they w i l l  develop poss i -  
b i l i t i e s  beyond aaythbng weave y e t  had, Put  a d o l % a r  s i g n  on 
them, t u r n  them over  t o  t h e  person appoin ted  by t h e  manager, 

i and walk away from them, T h e i r  Job i s  t o  l e a r n  the f a c t s ,  t o  
gene ra t e  and s e l e c t  good s o l u t i o n s  t o  t h e  problems, set them 

k- , up c l e a r l y  wi th  a d o l l a r  s i g n  a t t a c h e d ,  refer them t o  t h e  per- 
? ' . son de l ega t ed  by t h e  manager, and g e t  on t o  t h e  nex t  job. -. i 

\ e Value Analysis  i s  a fu19h-time job, It must be  i n t e n s e  and 
t h o ~ o u g h ,  1% r e q u i r e s  s e r i o u s  thought,  hard  s tudy,  and i m ~ e -  
d i a t e  a ~ t f o n ,  It i s  n o t  a second tkoublessme and unwanted a c t i v -  
i t y ,  We must never  l e t  it be so,  e l s e  t h e  management w i l l  t h i n k  
1% h a s  va lue  a n a l y s f s  when It does  n o t ,  It fs b a s i c  t h a t  Pur- 
chas%ag Value Analysts  make no sav ings  c la ims ,  The sugges t ions  
which they  develop m a t e r i a l i z e  as savfngs  i n  e i t h e r  t h e  engiaeer -  
iwg, %he m a n u f a c t u ~ i a g  methods, o r  t h e  purchasing a r e a s .  There 
must be  no flag-waving; no c la ims  of b i g  d o l l a r  t o t a l s  t o  a l i e n a t e  
va r ious  f u n c t i o n a l  groups,  ??he only  r e p o r t  i s s u e d  i s  t h e  item-by- 
i t e m  s tudy  s h e e t  which shows t h e  p o s s i b i l i t y  on each i n d i v i d u a l  
item, 

Fellows, we do no t  i n  any case  add up t h e  t o t a l s  of t h e s e  
s tudy  s h e e t s ,  

A s h o r t  t ime ago, f n  a ve ry  i n t e r e s t i n g  meeting we had with  
H r ,  DuChemin who f n c i d e n t a l l y  w i l l  be o u r  closing-day speaker ,  
M r .  DuChelain saidl "About what do t h e  sav ings  p o s s i b i l i t i e s  on 
t h a t  t o t a l  up t o ?  It was fun t o  t e l l  him, * I  don ' t  know; weave 
never  t o t a l e d  %tow YouDl% have t o  t a k e  a rugged po l i cy  o r  some- 
body who wants t o  J u s t i f y  something w i l l  push you i n t o  doing 
something t h a t  w i l l  a l i e n a t e  you from t h e  people  fn t h e  p l a n t ,  
I want t o  t e l l  you r i g h t  now, We h e r e  have n o t  given sueh re- 
p o r t s  t o  H r o  DuChemfwj w e  have no t  given %hem t o  our  boss ,  B%11 
B ~ y a n t ,  ou r  for me^ boss,  B i l l  Sredenschek, o r  anybody else, 
Such pepopts d imia i sh  t h e  r e s u l t  t h a t  can be accomplished,  So 
f a r  wegve taken o a r  t i m e  j u s t  t o  produce r e s u l t s  and n o t  t o  g e t  
involved f a  t h e s e  ~ o u t % n e s ,  

Pusehasfng Value Analys t s  must look  some i n t o  engineer ing ,  
some %nfo manuf'aeturing methods and a l o t  f n t o  t h e  purchasing 
areas. I n  SO doing, how eve^, they always work through t h e  engi-  
aeers, t h ~ o u g h  $he buyers,  through t h e  manufacturing men - never  
a ~ s u a d  them, Always s t r e n g t h e n i n g  them %n t h e i r  own o r b i t ,  

Value a n a l y s i s  i s  r e a l l y  a wonderful job, and %"l te l l  you 
why, Puachaslng va lue  a n a l y s t s  have no d e c i s i o n s  t o  make, The i r  
gob i s  t o  aceurnamlate f a c t s  f o r  managsment0s. decisfoaa, Accord- 
i ng ly ,  of course ,  they do n o t  f a c t o r  i n  make-it o r  buy- i t  de- 
c i a i o n s  but they  deveJop f a c t s  from which managemen% d e c i d e s  
wiseas . 



For example, i n  one of our  f a c t o r i e s  we wake us ing  a con- 
d u i t  e a r  i n  q u a n t i t i e s  sf 8 m i l l i o n  per year, We were buyfng 

2 pe r  1000, e value a n a l y s t s  study showed t h a t  
w e  could make? i t  f o r  $2,00 p e r  1000 a g a i n s t  $he $ 3 2 2  9% c o s t  
t o  bug i t ,  The f a c t s  very o f t e n  show t h a t  w e  should make t h i n g s  
weBre buy$~g ,  and o f t e n  show t h a t  we should buy t h i n g s  t h a t  we 
ape making, We develop the f a c t s ,  management makes t h e  dec f s ions ,  

Another example; r e c e n t l y  w e  b u i l t  a new vacuum c l e a n e ~  
factory o r  moved t o  a d i f f e r e n t  one and put  in new f a c i l i t i e s ,  
They had been p r i n t f a g  $he lp  own paper work - c a t a l o g s  and t ags ;  
and sewing % h e i r  own bags,  They asked f o p  an a n a l y s i s  of t h e  
va lue ,  It showed t h a t  they could no t  a f f o r d  t o  apend t h e  money 
and $%e up t h e  c a p i t a l  i n  a bu i ld ing ,  They decided a g a f n s t  
spending t h e  money, 

F e l l o m ,  $ h e r e v s  no end t o  t h e  eases  t h a t  come up t o  t h e  
d i f f e r e n t  phases,  One of' them i s  t h e  Government work phase, 
Years ago w e  somet%mes d e t e c t e d  t h e  f e e l i n g  f n  some people, 
"Well, i t f s   OF %he Gsve~nmentj  so  what?" I Q m  t e l l i n g  you. t h a t D s  
gone, and thank heaven $or i t ,  dus t  look a t  your deduct ions  each 
month! Mow w e  a r e  in a phase and may every value a n a l y s t  f e e l  
t h a t  and know t h a t  any d s l l a r  % h a t g s  paid f o r  defense m a t e r i a l s  
1% h i s  d o l l a r !  - We have a l o t  of' f e l lows  now s t a r%%ng Value 
Analysis work and some who have been In  f t  f o r  q u i t e  a while in 
t h e  defense a r e a ,  I inv%$e you t o  look a t  them-about a year  
from now, In Government work where q u a n t i t i e s  a r e  normally 
s a a P l e ~ ,  bus iness  more unpred ic t ab le  and t h e  problems of making 
a l t e r a t i o n s  more d f f f i c u l t ,  t h e  percentage y i e l d  i s  u s u a l l y  
g r e a t e r ,  We f i n d  t h a t  50% t o  75$ of shop c o s t s  can o f t e n  be 
elfmfnated without a f f e c t i n g  i n  any way the  performance. 

Now, some of our  p r o j e c t s  t h a t  wagPP use i n  our  conference 
here ,  w i l l  be n s n - r e s t r i c t e d  defense p r o J e c t s ,  Y o n D l l  g e t  a 
chance t o  sharpen your teeth a l i t t l e  om t h a t  type a s  wel l  as  
t h e  high and low value commerc%al p ~ o d u c t s ,  

To accomplish t h i s  1576 t o  5% sf shop c o s t  re&uctiow which 
i s  our ob jec t ,  %he value a n a l y s i s  program fne ludes  t h e  following: 

E f f e c t i v e  t ~ a f n f n g  f o p  t h e  men fn each busfness .  

Proper set-up f o r  t h e i r  success fu l  w s ~ k ,  

A continuous supply of q u a l i f f e d  t r a i n e d  value a n a l y s i s - y ' ~  

Reans f o r  b r ing ing  t h e  best men t o  t h e  g r e a t e s t  op 
throughout t h e  Company, 

To t h a t  ppogram we d e d i c a t e  ou r se lves ,  To achieve t h i s  15% t o  25$ 
reduc$foa b r i a g s  t o  u s  two requfkementsz f f r a t ,  the t r a i n e d  value 
a n a l y s t s  s p e e f a l i a t  i n  t h e  purchasfng o r b i t s  i n  %he va r ious  
Bus iaesses ,  To accsnp l i sh  t h i s  you a r e  heke as t h e  f ' f r s t  maJor 
s t e p ,  Secondly, value ana lys%s  t ~ a i n e d  buyem on a l l  Jobs, To 
achieve t h i s  a course of 13 s t u d i e s  f o p  buyers  on how t o  g e t  
b e t t e r  value has  been orgaa%zcd and %or  you^ f a t e r e s t ,  al though 



$$ wflP not apply t o  you, i s  now be%ng s t a r t e d .  

We conclude wfth t h e  thought with a l l  of t h e  i n d u s t r i e s  in 
t h e  e n t i r e  country a t  our d i s p o s a l ,  t h e  Job of purchasfwg value 
a n a l y s i s  f s  t o  get  t s d a y D s  and t o m o ~ ~ o w ~ s  m a t e r i a l s ,  fdeas ,  methods, 
and processes  i n t o  use  %oday, 

We have some vepy dfs t$nguished g u e s t s  with  u s ,  The f irst  
f e l low 1 even k e s f t a t e  t o  Eatroduee, because I know if he g e t s  
on his f e e t  Ptm Qust a l i t t l e  a f r a i d  sf what he might say ,  You 
might g m s s  t h a t  I B m  t a l k i n g  about this f e l l o w  Claude Watt from 
Canada, 1 think, t o  heckle  u s ,  Claude, do you have anything t o  
say i n  your de feass?  ....,, 

W r ,  Chaisman, gentleman, on behalf  of %he Canadfan General 
E l e e t ~ f e  $sE%ous, I want you, Larry,  Mr, Bryant,  and a l l  of you 
t o  a p p r e c i a t e  t h e  i n v f t a t i o n  yon have extended t o  us t o  come down 
h e r e  and be with you i n  t h f s  course ,  It c e r t a i n l y  i s  a g r e a t  
chance f o p  our  f e l lows  t o  g e t  caught up on some 0% t h e  va lue  
a n a l g s f s  work t h a t  %s beBng done h e r e  i n  the  S t a t e s ,  ...,, 

I ga r%ica la r$y  would Plke you t o  watch ou t  and h e l p  A 1 1  
 spice^ who f s  from our  Peterboro $%anto  811 h a s  been a t  t h i s  
va lue  analysis work f o r  about t h r e e  months, 

WeDve been a t  value a n a l y s i s  w o ~ k  up %n Canada f o r  over  a 
y e a r  now, and have had some woaderfnP t h i n g s  happen, We @an see 
i a ~  enough in the f u t u r e  w%%h %h%s value ana lys%s  work t h a t  t h e r e  
w f l l  no longer  be any Jobs i n  General E l e c t r i c  o r  Canadian General 
E l e c t r i c  Blaat  if value a a a l y s f s  goes a s  f a r  a s  w e  t h i n k  it  w i l l  
go, A s  far  a s  % t n s  gone ID Canada f t g s  go t  every i n d i c a t i o n  of 
wiping a l l  our  jobs o u t ,  

We found %$a$ KT, Cordiner would have two but tons :  a b i g  
b u t t a a  would au tomat i ca l ly  run the  Q-E and a l i t t l e  r ed  Button 
would run t h e  CGE, So being va lue  ana lys%s fe l lows ,  being 
$ m i n e d  under % a r r y u s  techniques t o  broaden our  th inking  and 
$0 see what was going on i n  t h e s e  s p e c i a l t y  sugpl%eks,  w e  found 
t h a t  %f w e  a l l  l o s t  our  Jobs, what would we do? We would go, 
l i k e  a l o t  of o t h e r  f e l lows  have done, t o  War Assets  and see 
what bnsfnass  they could s e t  u s  up i n t o ,  We Pound i n  Canada 
t h a t  t h e  only  t h i n g  t h a t  was l e f t  was eve ry th ing  but  t h e  l ands ,  

ey had s o l d  t h e  w%re a r o  nd $he p%eee of proper ty;  they had 
l d  the  p o s t s  t h a t  he ld  $ e w%ra, The only t h i n g  %a Canada 

fop u s  to w o ~ k  value ana ly  i s  on was pos t  ho le s ,  Two weeks 
froan now, when you get  f n t o  t h f s  course, t h i s  i dea  f s  gofag t o  
h f %  you, WhabU1P we do% Weure gofng %s have a s  Jobs l.ef%, 
We dec%ded t h a t  wevd b e t t e r  make a survey t o  s e e  what we could 
do w%%h pos t  hs%ea,  We Psun t h a t  t h e r e  i s  q u i t e  a market,  Do 
you ~ e a l f z e  t h a t  t h e m  ape hundreds sf thoasaads of Amerfcan 



wholesale  eompaaies i n  the klnfted S t a t e s  t h a t  have been s e l l i n g  
supposedly h o l e s  f o r  y e a r s  and they never  had a source  sf supply? 
Now, t h a t  was our  source  of supply $or raw m a t e r i a l s ,  How, I 
could go on a l l  a f te rnoon ,  I a m  sure ,  t e l l i n g  yon about  t h e  B e l l  
Telephone and $he Hydro-e lec t r ic  Power @ o m i s s i o n  t h a t  was s t r i a g -  
i n g  w f ~ e s  throughout t h e  Uni te6 S t a t e s  f o r  y e a r s  and t h e y u v e  never 
had t o  pay f o r  t hose  ho le s .  Mow, 1 a s s u r e  you P could go on a l l  
after%lrosa - b u t  f want you t o  know t h a t  a f te r  you do a good va lue  
a n a l y s i s  job and younve e l imina t ed  your se lves  and your  buddies  
%ha% you love  and yougve worked with ,  t h e r e  i s  s t i l l  something 
else, Thanks a l o t ,  . , . , ,  

We have a n o t h e r  g u e s t  wi th  US today; a t rue  backer  OP va lue  
a n a l y s i s ,  He  was born and r a i s e d  i n  Norway; had a l l  of h i s  
educa%icm t h e m ,  and came t o  t h i s  country  t o  bu%ld a i r p l a n e s ,  
A t  a%ou% t h e  t i m e  t h a t  he saw t h e  a i r p l a n e  was h e r e  t o  s t a y  he 
t u n e d  h i s  e f f o r t s  t o  o%her  f f e l d s ,  and f o r t u n a t e l y  f o r  t h e  
General E l e c t r i c  Company they  h i r e d  him and he  h a s  been busy s i n c e  
dissemfnakfng t e c h n i c a l  in format ion  t o  t h e  v a ~ f o u s  eng inee r ing  
departments,  l a b o ~ a t o r i e s ,  e%c.  He i s  t h e  man who t r i e s  t o  keep 
eaeh and every one of' u s  from d f seove r ing  and red iscover fng  t h e  
wheel once a week, 1 am tahkfng  of a man who i s  on M r ,  Winnets 
s t a f f ,  W r ,  Winne, sf course ,  i s  Vice P r e s i d e n t  in charge of 
Engioeerfng,  HeOs t h e  manager of  General Technical  Services 
Sec t fon  of t h e  Eng%neerfng Se rv i ces  Divfs foa ,  John Born, 

I ha8 t o  promise Lamy t h a t  I w a s a D t  going t o  s a y  anyth ing  
t h i s  noon because h e  was s h o r t  of t ime.  P3m going t o  come back 
and t a l k  t o  you a$ some o t h e r  t i m e ,  But I do l i k e  t o  say t h i s  
t h a t  I envy you because $n my e s t i m a t i o n  va lue  a n a l y s i s  is  t h e  
go ld  mine of" today,  Thank you, 

We have with  as a l s o  today t h e  manager sf b m u f a s t u r f a g  
T r a f ~ i n g  Pmgram f o r  t h e  General  E l e c t r i c  Company. Be has  charge 
of l o c a t i n g ,  s e l e c t i n g  and t r a i n f n g  people  $or manufacturing 
pos$$isas,  Be a l s o  h a s  charge o f  coo rd ina t foa  of Apprent ice  
Tra infag :  H r o  T, C, Boustoa, 

O O D d O  

H n m  no% gsfng t o  make a speech,  f e l l ows ,  because I know 
t % a t  wi th  t h e  Bind of program t h a t  you have ahead f o r  $he next  
month itgs gofng t o  be p r e t t y  much l i k e  t h e  o l d  say ing  t h a t  the  

can absorb  no more khan s e a t  can endure ,  In f a c t ,  i t  s o r t  
of reminded m e  a l % t t l e  b i t  of t h e  o l d  Scotch m i a f s t e r  who used 
t o  n o t i c e  t h f s  chap who always sat  f a  the same pew in t h e  churek 
on Suoday morafag, He deczded hetd speak t o  t h f s  chap a i t e ~  
the s e r ~ i c e  one day,  Be weat up t o  h9m and said (wfth a Scotch 
d f a l e e t ) ,  ''My good man, H see you ' re  a v e q  r e g u l a r  a t t e n d a n t  
a t  the  church,  H hope y o u u r e  enJoying my s e m o n s .  '' The man 

PO r e p l i e d ,  Well, min%ster ,  % t n s  no J u s t  l i k e  t h a t ,  You see ,  X9ve 
go% seven k i d s  fn o u r  house and wenve g o t  such sf a f u s s  of a 
Sunday morning t h a t  H l ove  t o  come he re  t o  %he church and s i t  and 
think about  noth%ng, '' 



I P m  reasonably s u r e  from looking  ovap t h e  agenda f o r  t h e s e  
s e s s i o n s  t h a t  youDrre no t  gofng t o  b e  s i t t i n g  h e r e  and th ink ing  
abont  no th ing ,  But 1 do want t o  s a y  t h a t  from our  s t andpo in t  
of  m n u f a c t u r i n g  Tra in ing  w e  cons ide r  t h i s  approach t o  va lue  
a n a l y s t s  is  a very e s s e n t i a l  and necessary  p a r t  of o u r  o v e r a l l  
a c t i v i t i e s ,  I can a l s o  say t h a t  t h e  men we a r e  s t a r t i n g  ou t  
t h i s  yea r  on o u ~  new Paanufacturing R o t a t i o n a l  Program a r e  a l l  
going t o  have a good unders tandfag  of va lue  a n a l y s i s  r e g a r d l e s s  
o f  what a r e a  of  manufacturing they may land  i n  upon t h e  corn- 
p l e t f o a  of t h e i r  program, ItVs going t o  b e  extremely i n t e r e s t -  
i n g  t o  wateh the progres s  and t h e  succes s  of you r  s e s s i o n s ,  I 
wish you t h e  very best of good fop tune  a l l  t h e  way, I V m  s u r e  
y o u D r e  going t o  ga in  a good deal of b e n e f i t  from i t ,  

A t  t h f s  t ime I U d  l i k e  t o  t u r n  t h e  meeting ove r  t o  Larry 
Wiles t o  introcluce o u r  speaker ,  

Thank you, Roy, Gentlemen, I n m  p l ea sed  t o  i n t roduce  your  
speaker ,  I t d  l i ke  t o  comment. t h a t  a number of  y e a r s  ago, out  
i n  $he S t a t e  sf Ohio was born a c h i l d  n o t  q u i t e  as h a i r l e s s  b u t  
perhaps  as no i sy  as t h e  Roy Fountaiw, He proceeded t o  Carnegie- 
Tech and from Camegfe-Tee$ came t o  General E l e c t r i c  i n  1931. 
Be took  t h e  A, B and C courses ,  f o r  gosh sake,  and s t i l l  l i v e d .  
After he  g o t  through t h e s e  advanced courses  and super-advanced 
cou r se s  i n  engineer ing ,  he appa ren t ly  wanted t o  g e t  a l i t t l e  
neaker %he a c t u a l  u s e  of a l l  of t h i s  knowledge, because nex t  
we f f n d  h i m  i n  ntanufacttaring, During t h e  la te  30gs w e  f i n d  h i a  
o rgan iz ing  manufacturing t r a i n i n g  and conduct ing manufacturing 
t ~ a i n i n g  courses .  I have 1% on good a u t h o r i t y ,  a l though  he 
h a s n u t  au tho r i zed  m e  t o  s ay  t h i s ,  t h a t  he  even took a t u r n  as  
an a ~ c o u n t a n t ,  Then, whi le  I was down working a t  Locke, Pnc. 
about  s i x  o r  seven y e a r s  ago, I came back t o  Schenectady and 
f'ouaa8 B i l l  Rwchasing Agent of t h e  Schensctady Works, A t  t h a t  
time i t  was t h e  purchasfng job, The ghing t h a t  f i rs t  came t o  
my a % % e n t f o n T o u t  hfm was a cornen% i n  a group of  h i s  employees 

nr o m  evening; t h i s  cornanent was, You know, t h e r e v s  a g r e a t  d e a l  
of  uncertainty i n  Schenectady Works Purchasing.  Every one 
%hiwks t h e  aobs ape gofng o u t  i n t o  t h e  H o t o ~  Department, i n t o  
t h e  Tube Department, Tkafs department w i l l  k ind  of  w i t h e r  up; 
howeverh s f n e e  B i l l  has  been h e r e  he b a s  given every one con- 
i i d e n e e  beeause ha h a s  come o u t  and he  h a s  t a l k e d  t o  a l l  of u s ,  
We know he  knows ou r  problem, We know be knows us .  The morale 
i n  the g ~ o u p  i s  J u s t  of  a d i f f e r e a t  okder %ham i t  was b e f o r e  
he  eame," Next, w e  f i n d  t h i s  man e l e v a t e d  t o  t h e  p o s i t i o n  of  
a s s % s t a a t  p ~ o d u e t i o n  manager sf t h e  Large Apparatus Div is ion ;  
pephaps i t  was the e n t % r e  Apparatus Dfvfsion a$ t h a t  t i m e ,  I n  
o % h e ~  words, akmost t h e  t o g  p ~ o d u c t i o n  gob of General E l e c t r i c  
Company, From that $%me on, as he has  always done, he saw the 
l i g h t  mom and more e l e a r l y o  Be tu rned  f n t s  the purchasing 
channe l ,  Be came La $0 head up OUT s t ee l -buy ing  group du r ing  
t h e  war and ~ f g h %  af ter  t h e  war when a t e e l  was s o  t e r r i f i c a l l y  
d f % f i c u l %  ts g e t ,  Be then became manager of  aP% of  t h e  buying 
a c t i v $ t i e s  of' caat~al p u ~ c h a s i n g ,  Whew H r ,  S~edewschek  went 
%at0 the S a l e s  Department, he became the managep of the R a t e r i a l s  



Departwent of t h e  Manufaeturlng Div i s ions ,  Thus, we have h e r e  
i n  t h i s  l e a d e r  a man who i s  an eng$neer, h a s  had t h e  A, B and 
6 courses ,  ha s  had account ing and a u d i t i n g  exper ience ,  has  had 
purchasing exper ience,  has  had produc t ion  exper ience ,  I n  i n t r o -  
dugfag him I U d  l i k e  t o  say t o  you t o  be  supe t h a t  whi le  y o u B r e  
h e r e  you g e t  t o  know himo H i s  s u b j e e t  today w i l l  be: "The 
Imgortan%ca of Value Ana lys i sn ,  B i l l  Bryant! 
0 1 0 0 0  

Thank you, Larry ,  f o r  t h o s e  most k ind  words .AL 2 
I 

%t8s  r e a l l y  a p l easu re ,  f e l l ows ,  t o  be  o u t  h e r e  today and 
see t h i s  group assembled, Wen we first t a l k e d  about  t h i s  pro- 
gpaui, which was a o t u a l l y  b e f o r e  I i n h e r i t e d  t h f s  job, I know 
t h a t  t h e r e  were some r e s e r v a t i o n s  about  t a c k l i n g  a program of 
t h i s  kPaB, M r ,  DuChem%n, whom you probably a l l  know, i s  o u r  Vice 
P re s iden t  in Charge of Manufacturing, Me f e l t  s o  s t r o n g l y  about  
t h i s  program t h a t  he said w e  were going t o  do it  and were going 
t o  do i t  r i g h t .  Lar ry  took on t h a t  r e s p o n s f b f l i t y  a t  t h a t  t h e .  
With t h e  h e l p  of Roy, Doug Eagan, Cha r l i e  Zirnmer, John Su l l i van ,  
e t c , ,  ha s  come up wi th  t h i s  program wh%ch we a l l  hope w i l l  be  
mos% const%uctbve,  Wenre s u r e  i t  w i l l  be. 1 t h i n k  we have j u s t  
about  t h e  r i g h t  s f z s  crowd; P t h i n k  itgs l a r g e  enough. We 
o r i g i n a l l y  t a l k e d  about  100, b u t  I u m  g l ad  w e  d o o u t  have any more 
than 58, I want t o  t a k e  t h f s  oppor tun i ty  of  welcoming you here, 
and whi le  I g m  no t  going t o  make any g r e a t  speech, t h e r e  a r e  a 
few words t h a t  1 would l i k e  t o  say a t  t h i s . t i m e ,  

F i r s t ,  MF, DuChemfn wanted me t o  exp res s  h i s  r e g r e t s  t h a t  
h e  fs no t  h e r e  today,  Be h a s  promised u s  t h a t  he w i l l  b e  h e r e  
on October 31st, u n l e s s  some e d i c t  of  R r .  Cordiner w i l l  p revent  
him Prom be ing  he re .  We have t h a t  t o  look  forward t o ,  

Secondly, A r t  Vinson, who i s  M$, DuCheminBs a s s i s t a n t ,  was 
a l s o  f o r c e d  ou t  sf t o m ,  H e  has  promised t o  be h e r e  a t  a luwcheoa 
some day l a t e r  t h i s  week and w i l l  say a few words f o r  u s ,  

Going on from t h e r e ,  however, I suppose we a l l  know t h a t  w e u r e  
h m e  f o r  a very s p e c i a l  purpose,  That purpose, of course ,  1s t o  
s t ady  t h e  t echa lqaes  and methods of va lue  a n a l y s i s ,  'How, I u m  
no% golng t o  a t t empt  t o  d i s c u s s  t h i s  s u b j e c t  of va lue  a n a l y s i s ,  
bseause t h a t  w i l l  come up a t  a l a t e r  date, If I d i d ,  I t d  be 
doing a Job s i m i l a r  t o  t h e  one t h a t  happened t o  t h i s  e x p l o ~ e r  - 
maybe youQve  heard  it - $hat was going i n t o  t h e  deepes t  p a r t s  
of  Af r i ca ,  A s  p a r t  of his g e a r  they pu t  i n  a l i t t l e  b o t t l e  of' 
g i n  and a l i t t l e  b o t t l e  of vermouth, He  said, "WhatBs a l l  t h a t  
$OF?" They s a i d ,  "Well, t h a t u s  t o  make your se l f  a mark in i ,  99 

H e  s a i d ,  "you b o w  H d o n n t  d r ink ;  why did  you pu t  t h a t  i n  f o r ? "  
They said, %evera mind; whea you g e t  o u t  i n  t h e  deepes t  p a r t s  
of  A f ~ i c a ,  you d o n u t  h o w  where you are and y o ~ ~ r e  l o s t ,  yon 
t a k e  t h i s  b o t t l e  of g i n  am3 t h i s  b o t t l e  of qemon th  and start 
mixing y o u r s e l f  a r a a ~ t f n i ,  In no t ime t h e r e t l l  be  a hundred 
people t h e r e  t ~ y f n g  t o  % e l l  you how to do ~ $ , "  If I t r i e d  t o  
t e l l  you, I v d  be J u s t  one more of t h e  hundred t r y i n g  t o  t e l l  you 
about  va lue  a a a l y s l s  which y o u u l l  g e t  b e t t e r  and s t r a i g h t e r  



-l%m the  people who a r e  going t o  t e l l  you l a t e r  on, 

o want, however, t o  t a l k  a P f t t l e  b i t  about t h e  impor- 
value a n a l y s i s  a s  f a r  a s  weEre  concerned. The decen- 

$ra l iza%%on p rog~am Pn t h e  Company s t a ~ t e d  a few gea r s  back, 
The p a r t f c u l a r  purpose of t h i s  d e e e n t ~ a l f z a t i o n  was t o  look 
%ndivldual$y, we might  say f i g u r a t i v e l y ,  a t  each tree i n  t h e  
woocls, The idea  was t h a t  some were hea l thy  and some were s i c k ,  
m e  management of t h e  Company wanted some one t o  look a f t e ~  each 
and every IndfvfduaE t r e e ,  The Company was broken down i n t o  
elements where somebody could Book a Q t e s  t h e  ind iv idua l  t r e e s ,  
A General Manager of t h e  va r ious  departments of' t h e  Company was 
appointed f o p  t h a t  puppose, Be was given respons3.bil i ty and 
a u t h o ~ f t y  t o  look a f t e r  t h e  s i c k  t r e e s ,  t h e  we l l  t r e e s  and t o  
make the  w e l l , t r e e s  b e t t e r  and t h e  s f c k  t r e e s  w e l l ,  Along with 
t h a t ,  sf coupse, goes h i s  aeeoun tab f l f ty  t o  t h e  management €0 

job %a t ha t  r e s p e c t ,  In t h a t  r e spec t ,  every member 
epartmeat s h a r e s  a o r t f o n  sf $ha$ r e s p o n s i b i l i t y  with 

y s u ~  manager t o  see  t h a t  t h a t  gob is done, A s  value a n a l y s i s  
people itB$ our 3ob to work wi th  t h e  managers, t o  be u s r e  t h a t  
%Bey have t h e  t o o l s  and equfparrent and t h e  know-how t o  do a value 
a n a l y s f s  program t o  make some of these  s i c k  t r e e s  well. 

We may reach t h e  o%nt  where some of t h e  unhealthy t r e e s  
may have $0 be des t roy  d o  I use  t e word " t rees" ,  of course,  
f n  @onaee%isn ~ 5 t h  our  l i n e s  of ap  apa tus ,  I n  t h e  woods t h e r e  
a r e  probably J u s t  a few b i g  $%ant oak t r e e s  whieh w i l l  o r  may 
pepresent  our  tu rb ine  bus iness ,  or our  bo@omotive bus iness ,  o r  
our power t m a s f o m e r  bus tness  OP t h ings  of $ha% kind,  There 
a r e  a l s o  pmbably  a l o t  of s m a l l e ~  t r e e s  in the woods; maybe 
b2~e.h sap l ings ,  OF smal l  p ines ,  o r  something l i k e  tha t , 'wh ich  
may rep resen t  the  smal l  phys ica l  s i z e - l a r g e  qnan t f ty  production 
%%ems as our  applfancas ,  electronics, f r a c t i o n a l  horsepower motors, 
e t e ,  I n  t h a t  eonaectfon each t r e e  must e we l l .  We a r e  no longer  
going t o  go a l o a t  with  t h e  po l i cy  of sup op t ing  a bunch 0% weak 
product f f n e s  fn  t h e  Company, A product l f n e  i s  going t o  s tand  
on i t s  own two feet ,  I t n s  going t o  earn  i ts  own p r o f i t s ,  If 
f t  cannot do t h a t ,  % b u s  going t o  be destroyed.  

How, i t ' s  a very easy t h i n g  t o  say weom gofng t o  destaoy a 
product l i n e ,  1%" s o t  a s  simple a t h i n g  as t h a t ;  t h e r e  a r e  res -  
p o a s i b i l i t i e s  i n  e ~ n a e c t k o n  with doPng t h a t ,  One is t h a t  t h e r e  
a r e  people, employees i n  t nepal  ~ l e 6 t r j . c  Company, Just  l i k e  
yon and I, j u s t  a s  much a s  v idua l s  a s  you and I a re ,  who a r e  
dependeat upon t h e  prsduet ioa  of %ha$ l i n e  and t h e  s a l e s  of t h a t  
l f n e  f o r  t h e i r  bread and b u t t e r ,  f o r  the i r J  c l o t h i n g  and s h e l t e r ,  
If' t hose  t h i n g s  were taken away from. them w e  would eause, t o  a 
c e r t a i n  degr  e, unemployment among our  own employees, Surely,  
maybe aomebo y else would p i ck  t h a t  up, but a f t e r  a l l ,  weore  
lookfag oak sr %he $ n % e ~ e s % s  of t h e  G o a a ~ a l  E le~ tx9 .c  Company and 
i t s  employees, a t  i s  sup c o l l e c t f v e  Job, 

Secondly, them? ape ways of c o ~ r e c t % n g  t h i s  p a r t i c u l a r  con- 
d i t i o n ,  The Company i s  contfnuously lookfag f o r  fncreased  o u t l e t s  



f o r  i ts mate r i a l s ;  f o r  new markets, Why should we be going 
out developing new markets when v e u v e  got  some good markets 
r i g h t  i n  our own hands %ha$ am not heal thy,  and a l l  we have t o  
do f a  make them well  and expand, Wetre not  looking t o  ge t  r i d  
of the  p ~ o b u c t s  i n  the General E l e c t r i c  Company, All t h e  manage- 
men% is  t r y i n g  t o  do i s  t o  look toward making every product a 
hea l thy  one and t o  be a b l e  t o  s tand  on i t s  own two f e e t  a s  f a r  
a s  p r o f i t s  a r e  concerned, Our job here  i s  t o  he lp  wi%h these  
thfngs ,  Where we have a do-OF-dfe propos i t ion  with our  products,  
w e  have probably a t  t h a t  poin t  earned our, a19 of us  c o l l e c t -  
i v e l y  i n  t h e  value a n a l y s i s  and purchasing funct ions ,  e t c , ,  
g r e a t e s t  r epu ta t ions  because the re  have been a c t u a l  cases  where 
problems of t h i s  kfnd have brought t h e  l i n e  out of t h e  red i n t o  
the  black and t h e  l i n e  i s  going along on a much more hea l thy  
b a s i s ,  

Fortunately,  however, not  a l l  of our product l i n e s  ape i n  
the  red ,  Most of them a r e  %a the b lack ,  But a r e  they well  enough 
i n  the  black? Tba%vs another  quest ion.  The f a c t  t h a t  theyoke  
fw the b lack  today i s  not  s u f f i c i e n t  proof t h a t  t h e y 9 e  going 
t o  be i n  t h e  black f i v e  o r  ten years  from now, Cont%wuous im- 
provement, not  only i n  t h e  technology of t h e  job but  i n  the  c o s t s  
oP the  job, must be made 1% weDre  going t o  mafntain a pos i t ion  
a t  the  head of t h e  parade, We must con t inua l ly  go along with 
the  problem 04 t r y i n g  t o  improve our  cos t  positbow on these  so- 
c a l l e d  hea l thy  l i n e s ,  There %s some reason f o r  concern, even 
i n  these  hea l thy  l i n e s ,  Larry Miles t o l d  me t h a t  he mentioned 
$ h i s  morning a couple of p o i n t s  t h a t  I would l i k e  t o  repeat  aga in ,  
One i s  t h a t  the  Companyus p r o f i b s  per  d o l l a r  of s a l e s  i s  only 
about h a l f  what %t was i n  the  pre-war years ,  1939 and 1940, 
There$$ one main extenuat ing circtxmstance i n  t h a t  connection, 
That i s  %he high t ax  burden t h a t  is placed upon us .  It i s  
placed upon a l l  comganfes, a s  6~ matter  of f a c t ,  A s  f a r  a s  weore  
concerned, t h a t  i s  only an obs%aele;  t h a t  i s  not an excuse, Wevve 
go% t o  f i n d  some ways of overcoming t h a t ,  Pa r t  of our problem, 
perhaps, has  been t h a t  $he cos t  of i n d u s t r i a l  products, genera l ly ,  
bas  doubled s i n c e  t h e  1939-40 period, whereas General E l e c t r i c  
s a l e s  p r i c e s  have gone up only i n  t h e  neighborhood of 45$, T h a t D s  
not exac t ly  an accura te  f fgure ,  but  itos i n  t h a t  o rde r  0% magni- 
tude,  We, i n  the  manufacturiag a c t i v i t y ,  do not  have any res-  - 
possibility over t h e  f a c t  t h a t  the  p r i c e s  have not  gone up 
enough, B a t u s  rSgh%, 1% not sure ,  completely, t h a t  our s a l e s  
pkople do, e i t h e r ,  because we a r e  l i m i t e d  i n  t h e  p r i c e s  we can 
gef f o r  our gpoduet by what competition i s  o f fe r ing .  It only 
pofa t s  up t h e  f a c t ,  however, t h a t  i f  w e  have a f i x e d  c e i l i n g  
on our s e l l i n g  p r i c e  - an8 1 don*% mean t h e  OPS c e i l i n g ;  I mean 
a c e i l i n g  by competition - then oup jobs a r e  t o  do something 
about the  c o s t  so t h a t  t h e  spread i s  b e t t e r .  One of the  b e s t  
ways we have of doing t h a t  i s  t h i s  value a n a l y s i s  approach t o  
our Job, Larry somet%mes s t aggers  me w i t h  t h e  f i g u r e s  t h a t  
t h e r e ' s  hardly a product i n  t h e  Company t h a t  15s t o  25% of I t s  
manufacturing cos t  can be taken out through good value analys%s,  
It goes t o  show what a tremendous problem t h e r e  i s  ahead i n  the 
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va lue  a n a l y s i s  program f o r  t h e  General  Electric Company. 

As indfviduaPs wetre  no t  going t o  do % h i s  t h i n g  a l o n e ,  It 
%akes  everybocty fa a department t o  do i t ,  It t a k e s  t h e  engineers ,  
t h e  f a c t o r y  super in tendent ,  t h e  salesmen, t h e  accountants, and 
every one t o  do t k f s  va lue  a n a l y s i s  job, Pour Job s p e c i f f c a l l y  
2 s  to t h i n k  up new i d e a s  and coordfna te  t h e s e  f u n c t i o n s ,  

1 know t h a t  you have been s e l e c t e d  by your  management be- 
cause  they f e l t  you were capable  and q u a l i f i e d  t o  do t h i s  job. 
We r e s p e c t  t h a t  op in ion ,  You a r e  h e r e  because your management 
wants you t o  be  h e r e ,  1 want t o  make t h a t  very c l e a r .  There 
was no p re s su re  i n  any way p u t  on any one t o  have any ind fv fdua l  
o r  any depar%ment r ep re sen ted  h e r e ,  Sure,  w e  t r i e d  t o  do a sell- 
i n g  Job, S e l l i n g  and p re s su re  i s  something e n t f r e l y  d i f f e r e n t .  
The manager f s  ~ e s p o n s i b l e  f o r  t h e  o p e r a t i o n s  of  h i s  department.  
There i s n u t  any th ing  we can do o r  say t h a t  would cause him t o  do 
t h i s  i f  h e  d i d n u t  f e e l  i t  was r i g h t ,  You a r e  h e r e  wi th  t h e  
b l e s s % a g  of your  management, 

'That b r i n g s  u s  t o  what I might make as nay f i n a l  po in t ,  and 
t h a t  fs: What abou% you and m e  i n d i v i d u a l l y ?  How do we make 
out on t h i s  va lue  a n a l y s i s  program? You f o l k s  are almost  l i t e r -  
a l l y  g e t t i n g  %n on the  ground f l o o r  of va lue  a n a l y s i s ,  While 
f t V s  t r u e  Lar ry  has  been wopkfag on t h i s  program f o r  f i v e  y e a r s  
now, i t  n e v e r t h e l e s s  i s  a l s o  t r u e  t h a t  most of  t h e  e a r l y  years 
wePe %n l a y i n g  a founda t ion ,  i n  developfng t h e  techniques ,  i n  
s e l l % n g  t h e  fdeas ,  Larry,  B i l l  Sredenschek an8 a l l  have done a 
sp l end id  Job i n  t h a t  r e s p e c t ,  1 don ' t  b e l i e v e  t h e r e a s  a manager 
f n  %he General E l e c t r i c  Company who i s  no t  f a m i l i a r  wi th  va lue  
a n a l y a f s ,  $ t D s  t r u e  t h a t  they  do  no t  know enough of  a l l  t h a t  
va lue  a n a l y s i s  can do %or  them, We are t r y i n g  t o  s e e  every  
manager ia t h e  Company, if we can, t o  p o i n t  o u t  t o  him what the 
oppop-tuni t ies  i n  va lue  a n a l y s t s  a r e ,  We w i l l  do t h a t  j u s t  as 
qufck ly  a s  w e  can,  Never theless ,  you a r e  g e t t i n g  f n  r e l a t i v e l y  
on $he ground f l o o r  of t h e  p r o p o s i t i o n ,  What u s u a l l y  happens 
when yougve in on t h e  ground f l o o ~  o r  i n  t h e  e a r l y  s t a g e s  of  
any development? E i t h e r  you r i d e  a long  wf%h t h e  i n h e r e n t  
growth of t h e  bus ines s  o r  t h e  b u s i n e s s  goes broke ,  Igm s u r e  
value a n a l y s i s  a c t i v i t y  i s  n o t  going t o  go broke,  It i s  
b u i l t  on t o o  P % m  a fouwdation,  The f a c t s  have proven i t s  
worth t o  too  $peat a degree ,  I t B s  going t o  grow, I t B s  going 
to be looked t o  i n  t h e  f u t u r e  as  one of t h e  s av iou r s ,  s h a l l  w e  
say,  of' our  p r o f f t  and l o s s  s t a t emen t s .  When we a r e  i n  an 
a c t f v i t y  of %ha% kfnd which i s  going %o c o n t r i b u t e  s o  heav i ly  
t o  the  p r o f i t s  of %he General  Electric Company, Pndfvfdual ly  
w e  c a n o %  h e l p  b u t  b e n e f l t  by %he o v e r a l l  program, The re ' s  no- 

y a s  much i n t e r e s t e d  f a  %he p r o f i t s  of your  own department 
a s  your  om manager, When he knows what va lue  a n a l y s i s ,  through 
your  e i f ' o r t s ,  ha s  been a b l e  t o  c o n t r i b u t e  t h a t  w i l l  b e  a g r e a t  
f e a t h e r  i n  your cap,  

It i s  a l s o  t r u e  %ha%, b a s i c a l l y  speaking,  va lue  a n a l y s i s  
people  w i l l  no t  be  in value  a n a l y s i s  a l l  of t h e i r  l i v e s .  A s  a 
matter of f a c t  - and I t h i n k  Lar ry  wflb  a l s o  a g r e e  with  me on 



t h i s  s ta tement  - maybe we donut want va lue  a a a l y s i s  people  t o  
be f n  va lue  a n a l y s i s  f o r  a l l  0% t h e i r  l i v e s  f o r  a couple  of 
reasons ,  P i p s t ,  cvsrybody h a s  some new and o r i g % a a l  i d e a s ,  
Maybe we run o u t  of" our  own i d e a s  a f t e r  a whi le ,  We need some- 
body t o  come f a  w i t h  new and d i f f e r e n t  and b e t t e r  ones,  Secondly, 
and even moss important ,  w e  wan$ t h e  kind of  people  i n  va lue  
a n a l y s i s  t h a t  are t o o  b i g  f o r  va lue  a n a l y s i s  jobs a f t e r  a couple  
o f  yea r s ,  s o  t h a t  t h e r e  w i l l  b e ' a  demawd f o r  $he% somewhere else, 
T h a t n %  t h e  k ind  of  people  we want, and w e  want them SQ t h a t  we 
wflP a s $  be able to hold them i n  va lue  a n a l y s i s ,  The~e w i l l  Be 
demnd f o r  youp s e r v f c e s  in othep f ields,  i n  b t g g e ~  Jobs where 
you wl lb  bene f8 t  you r se lves  t o  a g r e a t  degree  through t h e  
~ e p u t a t i o n  you have b u i l t  f op  yoursa lves  fn  va lue  a n a l y s t s  and 
your  p r o d u ~ t ,  Q p p s s t u n f t i e s  $or both  your  department and t h e  
General Electric Company w i l l  be Immeasurable, Thank you, .-! 

On t h e  Techniques 0% Value Analysis ,  and t h e  f i rs% t a l k  on 
t h e s e  teehnfques  Larry  Miles w i l l  cover t h e  t op i c :   earn t h e  
Bas%@ Eagfneerfng" 

I F  you have the job of removing unnecessary c o s t s  and if 
you a r e  eha l leaged  by t h e  o p p o ~ t u n i t y ,  youvre a l r e a d y  owe-third 
sf t h e  way, 1% you have the well-known q u a l i l f c a t i o n s  of tempem- 
ment, exper ience  an8 t r a i n i n g  of a va lue  a n a l y s t ,  IDl l  say y o u u r e  
two-thikds of t h e  nay, When you have been broadened by %he 
hund~eds 0%" con$ae$s~wi%b s p e c i a l  s k i l l s ,  s p e c i a l  m a t e r i a l s ,  1 

which t h i s  conference wfl% provide,  you should c e r t a f n l y  be  AA 
winners. 

The purpose of %h%s s tudy  is  t o  h e l p  you become a b l e  t o  u s e  
a buslaessmanOs Judgment on every element of c o s t ,  Remember, i t  
fs your money, T h a t n s  ou r  philosophy h e r e ,  L e t t s  hypnot ize  onr- - 
s e l v e s ,  Would you spend 1% %h%s way? L e t t s  see: S tep  Mo, 1 -- 
L e a ~ n  t h e  baa%@ eng inee r ing  and manufacturing,  1% you know 
ns%h%ng of t h e  produe%, then  % t q s  an even race, If you know 
something about  %&, you know a bunch of d o n O % s  whieh put you 
back 0% %he s t a r t i n g  l i n e  alkeadly, Youall  have t o  compensate'  
for t h i s  d i sadvantage  with $seat c a r e  o r  y o u ' l l  m i s s  t h e  
g m a t e s t  of t h e  o p p ~ ~ $ u n i $ y ,  

To l e a m  the b a s h  engfneesfng,  how s h a l l  we do %%? Arran 
fop a f a l l  e n g f a e e ~ i n g  d%sciuss5.on0 DonQ% do it piece-meal, Have 
two os t h r e e  s e s s i o n s  of s e v e r a l  houm each which a r e  completely 
u n d i s t u f i e d ,  From the engineers l e a r n  why each p fece  was designed 
as  St i s ,  What a m  t h e  paoblems connected w i t h  each one? What 
is being  eons idered?  What h a s  been coasfdered? What would 
they l ike  $0 do b u t  f o r  va r fons  reasons  ape unable  t o  do? Wat  
is  s t a r t e d  t h a t  they  would l ike  t o  have you fo l low through? 
mat has  bean turned d o n  by o % % % e ~ s  f o r  m a s o n s  they  b e l i e v e  i a -  
aulfb"f@fent t h a t  you wight  h e l p  okra? And dozens of o t h m  sfmilas" 
ques t fons  - the answers t o  wh%& come spontaneously  when the 
engfneers  know t h a t  you ape sa t h e f ~  team and h u a g q  f o r  b a s i c  
fn iomat%sa ,  



There are two purposes t o  t h i s  p a r t  of t h e  program: F i r s t ,  
t o  learn about t h e  p r o J e c t  s o  you @an dec ide  i f  you want t o  
spend y o u ~  money t h a t  way, Secondly, t o  g e t  on to  the  e n g i n e e r g s  
team, 

Hake no sugges%%oaa,  "GPtdatvs k i l l e r  Moo 1. If you see a 
few poin%s t h a t  ape kind of = i n o r  t h a t  you fhepk you eould fm-  
prove, make a sugges t ion  and your  Job i s  h a l f  done, That w f l l  
e l o s e  them up; you w i l l  be  p i ck ing ,  Only a s k  ques t ions ,  b u t  
d o n P %  a s k  why ques t ionab le  materials and processes  were used,  

There are two ways of a sk ing  a ques t ion ,  Never ask a 
ques t ion  t h a t  w i l l  cause a maw t o  t a k e  a p o s i t i o n  o n ' i w s u f f i c i e n t  
i n f o m a t i o n  t h a t  ou may want h%nn $0 r e v e r s e  l a t e r ,  For  t h a t  T reason never  ask 'Why o you make t h f s  s t e e l  t h a t  t h i c k ? "  Say, 
"what were t h e  c f ~ c a m s t a n c e s  t h a t  yade i t  seem d e s i r a b l e  t o  use  
,032 s t e e l ? '  Be w i l l  say,  "We had $he problem of ~ i g f d % % g  and 

$0 r e q u i r e  s%eel t h a t  $h%ekOu P o u s r e  through; d o n ' t  
a s k  anofher  ques t ion ,  Wow, you know t h a t  you can provide r ig-  
f d i t y  wfth t h i n n e r  s t e e l  by p u t t i n g  ~ i b s  i n  i t ,  b u t  a o n U t  
sugges t  i t ,  If you do, you d ry  up t h e  source  0% f a c t s ,  GO 
~ % g h t  on t o  t h  nex t  quea t fon ,  "ma$ were t h e  @frcumstances  
t h a t  made it s e m  d e s i r a b l e  t o  u se  s t a i n l e s s  steel i n s t e a d  of 
p l a t e d  s t e e l  f o r  t h i s  nut?" 'well., we had an a p p l i c a t i o n  ovex? 
on t h e  Coast w h e ~ e  we t r i e d  p l a t e d  steel and it d f d a u t  work, rr 

Good, Donet ppesa it any i a ~ t h e r ,  Now you know h i s  t o p  
reaaoaa f o p  having %$ t h e r e ,  Whew you g e t  back you e v a l u a t e  
a a  to whet he^ you want t o  pay t e n  times as much %OF every nu t  
%ha$ goes i n t o  t h e  equipment because one nu t  ove r  on t h e  
Coast supposedly weak SOUP, Haybe %t d i d n n t  go sour ;  maybe 
it waa abased,  I hope I have made t h a t  p o i n t  @leare Donut  
ever gut any engineer  on t h e  s p o t ,  

What 1 say about e n g f n e e ~ s  w i l l  f i t  wi th  buyers  and manu- 
Pae$ur$ng people  j u s t  %he same, It Jus t  happens t h a t  w e n r e  . 

t a l % % ~ g  about $he e n g f n e e ~ f n g  phase of it now, I n  o t h e r  words, 
you w i l l  no% ask  why they use something, Y o u a l l  ask what t h e  
c%rcumatancea were t h a t  made i t  seen  d e s f r a b l e ,  They t e l l  
you %he e f r e u ~ ~ a % a n c e s ,  They are not  i n  it, You d o n q t  have 
t o  a f f r o n t  them when you l a t e r  come back and say,  "WeUve been 
wo~kfag  on a way t o  accomplish t h e s e  c$~cumatances  and s t i l l  
save  h a l f  t h e  coats," The sa "Gee, t h a t v a  fine; t h a t D s  
gus t  what we'd l i k e  t o  do,' t hey ' r e  no t  on t h e  wrong 
s i d e  of t h e  f ence  t o  s t a r ~ k ,  Here are some examples, 

One c o n t r o l  dev ice  wh%eh was s t u d i e d  was brought  under  
eowdftioaa $ha$ we were l o s i n g  $he ma~ket on $to What w i l l  
be OUF f%rst step? I n  t h i s  ease ,  %he engfneewa were s o  very 
busy %ha% $he ghoae was riagfag and J i n g l i n g  a l l  %he t i m e ,  
So, we i n v i t e d  them t o  lunch,  YouVd be s u r p r f s e d  how much a 
$pee l m e h  w f l l  get %a the mawQs $%me, Two.oi %hem came, 
Two va lue  %n%$ys$s had luaeh  wf th  thensl, went baek t o  t h e  



value a n a l y s t s t  o f f i c e  and d iscussed  the  small p r o j e c t  a l l  
a f t e ~ n o o n ,  What a r e  t h e  d e t a i l s  of t h i s  p a r t ?  Why was i t  
designed t h i s  way? What were t h e  reasons  t h a t  caused It t o  
be?  What were t h e  problems? Whatss t h e  experience i n  t h e  
f i e l d ?  What a m  you thfnkfng of changing? What would you 
l i k e  t o  have h e l p  on? What a wonderful Job they did! A t  
t h e  c l o s e  of t h a t  meeting t h e  value a n a l y s t s  knew a l l  t h e  
b a s i c  f a c t o r s ,  I n  f a c t  t h e  engineers  toward t h e  end of it 
sa fd ,  ''But yonore wasting t o o  much time on us ,"  .I% w e  knew 
what t o  do about it wetd do i t ,  You ought t o  a sk  somebody 
bes ides  us  f o r  f d e a s , "  T h a t t s  a wonderful a t t i t u d e ,  How 
youepe on t h e  team, Now you've go t  a g l a c e  you can do a Job. 

On t h f a  p a r t i c u l a r  product was a p i ece  of copper tub ing ,  
One end was l a r g e  and t h e  o t h e r  smal l .  There was a $50,000 
braze  - $50,000 a y e a r  t o  hold t h e  two toge the r ,  We asked 
the  engfneers ,  "What r e a l l y  i s  t h e  func t ion  of  t h a t ?  Why 
do you have t o  have t h f s  t h i n g  as  it %s o r  what caused you 
t o  design it t h a t  way?" They say,  '%el l ,  w e  wanted a b i g  

tr spekat lng  end an8 a small  assembly end, Then you can see  
the  whole p i c t u r e ,  They d o a t t  ca re  w h a t f s  i n  t h e  middle; 
small  end, b i g  end. Fine.  No more s u ~ g e s t i o n s .  Now, when 
you ge t  away, "Bow e l s e  can I do t h a t ?  Well, l e t q s  s t a r k  
with  %he b9g tube and l e t ' s  t ake  it r i g h t  on back down he re  
and P e t q s  swage f t  d ~ w n  t o  a smal l  end i n s t e a d  of s t a r t i n g  
with two s i z e s  and b raz ing  them toge the r ,  By doing i t  t h a t  
way iwstead of $50,000 t o  b raze  t h e  two togethep,  i t  c o s t  
$5000 t o  make t h e  one end smal l ,  It worked b e a u t i f u l l y ;  
t h e  e n g f a e e ~ s  l fked  i t ,  everybody l i k e d  it ,  because you 
h a v e a B t  c rossed  anybody up, You've taken them on t h e  team 
and ysusve  helped them, 

Another example Is a governor f o r  a locomotive up a t  
Erie, The management t h e r e  set up a meeting f n  which we 
could d i s c u s s  f o r  a day the  problems of the 'governor  wfth 
the engineer,  and t h e  next  day t h e  problems of manufactur- 
$ago Latek a f t e r  t h e  a n a l y s t  had worked on t h e  p roJec t  f o r  
about s f x  weeks, t h e  engineers  came down t o  ScheneetaBy and 
put fn two days, u n d f s t u ~ b e d ,  providing more i n f o m a t j o a ,  MOW, 
i n  %hose two days they were not  asked, " @ a n ? t  we do t h i s ? "  
ThakDs a h o w % b l e  a p p ~ s a c h ,  Then hepe t s  t h e  engineer ,  911 of 

en, wfthout t h e  b e n e f i t  of any ideas  you have, any 
suggest ions ,  any new rnakerfals, any d o l l a r  s igns ,  any o ~ i g -  
% n a b  work by vendors, yousre  ask ing  " c a n g t  you do i t ? '  You 
gust ask  him more backgrouglld ques t ions ,  What was t h e  think-  
zag back of t h i s ?  Y s u w l l  become c l o s e r  and c l o s e r  t o  t h e  r e a l  
g~obBem, 

A a o t h e ~  t h i n g  we bump I n t o  when you t a l k  with %hem i s  Uader- 
of example, in one p l a n t  w e  can" do t h i s  because 
a wongt a l low it, To t h e  a n a l y s t  i t  looked t o  be 

good Judgment. 1% looked t o  be s a f e ,  However, $ h a t a s  t h e  end 
sf i t ,  a$  thfs s t a g e  of $he game, That i s  t h e  Peason, If f t o s  
c o a t i n g  $50,080 a gear more, t h a t  f a  t h e  reason,  If t h e  e n g f a e e ~  



gfvea you t h a t  reasow, t h a k t s  i t ,  Maybe t h e r e g r e  some smaller 
saes ,  b u t  $%!a t h e  b i g  one we want f irst ,  

On a a imf lap  dev ice  i n  ano the r  competing un%t  of General 
E l e c t r i c  we found t h e  e x a c t  t h i n g  be ing  done, Well, t h e  F i r s t  
comment t h e r e  was, and very c o r r e c t l y  so,  because t h e y f r e  doing 
it - "Well how can you g e t  away with  TJnde~wr%tem w i t h ' a  t h i n g  
lFke t h a t ? '  "Well, w e  have t e n t a t i v e  approva lw,  they said. "Itf s 
o w  Job t o  t each  and lead Usderwrikers, no t  t o  set them up as 
$fa gods t o  t e l l  u s  what t o  do ,  We showed them t h a t  It was the 
~ Q h t  way t o  do i t ,  He have g o t t e n  t e n t a t i v e  approva l  and we've 
taken  some o r d e r s  and weDve g o t  some samples i n  t h e  f ie ld , '  But 
a$ t h i s  s t a g e  of $he game a l l  you want t o  do i s  ge% t h e  engfweersP 
t o p  keaaona and then doant  p i c k  tit them, J u s t  t uck  it  away where 
youg%% use  i t  t o  i n f l u e n c e  your  Judgment, 

The same t h f n g  on t h e  u se  of phosphor bronze,  Phosphor 
b ~ o n z e  c o s t s  20# a pound more than  sp r fng  brass. Its conduc t iv i ty  
$a h a l f  of a p ~ f n g  b r a s s ,  s o  you have t o  have twice  as much of' ft. 
Sou wind up paying two t o  three t imes as much f o r  phosphor bronze 
a s  you do f o r  sp r fng  b r a s s ,  "Why? Well, i n  one of ou r  a r e a s  we 
always use phosphor bronze f o r  t h a t  type  of p a r t , "  Why? Donvt  
ask them why, no t  %n s o  many words - " . , , w e  f i n d  ou t  t h a t  t h e  
eondft%ona were because of f a t i g u e ,  A l l  r i g h t .  Now you kaow, 

I n  anothep a r e a  m a k f ~ g  t h e  same type  of? product  and doing 
an e q u a l l y  f i n e  gob they  would n o t  a l low a p i e c e  of phosphor 
b ~ o n z e  i n  t h e  produc t ,  Both i n  G,E, The o t h e r  p l a c e  was s p r f a g  
b ~ a s a ,  Whew 1 saw it, my f i rs t  comment was, "Why, s p r i n g  b r a s s  
won" s t and  t h a t  temperature  and t h a t  m i l l f n g  ope ra t ion ,  w i l l  
f$%" 'They s a i d ,  "It c e r t a f n l y  w i l l ,  b u t  w e  wouldngt u s e  phos- 
phor b ~ o ~ z e  because t h a t   tuff ckeeps,  We $ o m  and make oup 
e o a t a e t  ams, aake  o u r  swi tches ,  make ou r  dev fces  - t hey  g e t  
through test and f o r  t h r e e  y e a m  %ha% phosphor bronze i s  creep- 
fag and causes  us t r o u b l e  i n  %he f%e ldOn  When you f i n d  t h e  
t o p  e ~ g f n e s r f n g  th fnk ing  $ha% h a s  caused t h e  p a t t e r n  of t h e i r  
usage i w  t h a t  area, then  youvpe  ready t o  %h%nk on t h e  basis 
of  f aeka ,  How do  you want t o  speaad your money? Wow you know 
what t h e  P a c t s  ape; you know t h e  reason why $ h e y 9 r e  t h e r e .  

Pn 0 t h ~  words, t o  pmmote a b ~ s i ~ e s s m m ~ s  Judgment, w e  
must always leam t o  f e e l  that BtBs o u r  momyo We have t o  have 
eaongh f a c t s  s o  we can first d e c i d e  whether i t q s  a good idea, 
%hatigs h a l f  of i t 3  t h e  o t h e r  h a l f  f o r  today i s  'Lean  t h e  b a s i c  
manufacturingff  -- 

Ia m a a u f a c t a ~ i n g ,  go ou t  t o  $he productfop l i n e ,  See wha t8s  
befag done, A l l  t h a t B s  be ing  done f s  no% w r i t t e n  on a pfece  of 
papep, as yon a l l  w e l l  kaow, Bere a r e  some of  t h e  ques t ions :  
What 1s done i n  t h e  plan%;? How do $he parks go t oge the r?  Whepe 
i s  t h e r e  d i f f i c u l t y ?  What Jobs do  t h e  people  working on them 
o b j e c t  t o  and f f n d  %roublesome and f u l l  of l o s s e s ?  What are 
t h e  q u a l i t y  problems f a  each of t h e  sub-assemblies? What a r e  



t h e  causes of a s e j e c t  sf a product? What do t h e  f a c t o r y  people 
he lp?  What have %bey suggested t h a t  has  no% been 
tP What i s  be ing  delayed t h a t  some t h i n k  we might 

he lp?  HouulP be surpr%aed hoa many th ings  w i l l  come f o r t h  if 
you $%ve t h e  people c l o s e  t o  t h e  Job a r e a l  chance t o  t e l l  you. 
Wgaia, t h f s  is a l i s t e n i n g  aess%on; no sugges t ioas ;  y o u u r e  
3 ~ 8 %  l ea rn ing ,  

WhatQs t h e  too l ing ,  the J%gg%ng, t h e  automation of each 
-assembly f o p  sub-assembly? Assembly %or  assembly? 
he manufae tu~fag  p a r t s ?  Iw one fac%ory,  f o r  example, 

w e  no t iced  t h i s :  a yellow compound was being smeared onto a 
p iece  s f  metal  about t h e  s i z e  of a sauce r  and baked on, It 
c o s t  $2,00, I% became a brake ,  It i s  used a s  a brake on one 

ucta, We use about 0,000 a yea r ,  The fe l low who 
$0 t h e  Job looks a t  i t ,  "A brake? Where do they 

us3 brakeaWWhere do they do l o t s  of t h i a ? W h y ,  i n  the  auto- 
motive fnduat ry ,  So, we put it up t o  a company tha't provides  
t h i s  type of t h i n g  t o  t h e  automotive Indus t ry  and they s a i d ,  
"FOP 184 we*l% sell you the  d i s c  t h a t  f a  used by t h e  Cadi l lac  
with  t h f s  eompou d on both s i d e s  and i s  a l l  ready t o  go, " "well ,  
wait a m%nu%e, ow much power w f l l  it handle?" Ten of them w i l l  
handle 150 h o ~ s e p o w e ~  on t h e  Gadi l lac  c lu t ch ;  1% horsepower p e r  
d i s c ,  We can buy it  r$ght o f f  t h e  s h e l f  f o r  184 but weore  making 
1% f o r  $2,00, T h e ~ e g s  the  kind of th ink fag  t h a t  see ing  what 
t h e y 8 r e  a e t u a l l y  doing wfPP b r i n g  t o  aornebody, 

Iw another  f a c t o ~ y ,  Pookfng a$ t h e  manufacturing we see  a 
f i n a l  operatfon on a c o n t r o l  device ,  A g i r l  with a screwdriver  
i n  reverse  pushes down svep eaeh b lade ,  She bends t h e  b lade  
enough so  t h a t  t h e  device  w % l l  f i n a l l y  go through t e s t  and a l l  
t h e  l f g h t s  will come red and green a s  they should,  Gee, i t  
gust  makes you s i c k  when you see  t h a t  because you knos t h a t  s i x  
months l a t e r  t h a t  phosphor bmnze  w i l l  have r e s e t  and t h e  t h i n g  
w f l l  be back in $he s e r v i e e  shop, You see t h a t  when you go 
thpough m a n u i a e t a ~ i a g  and s tudy i t ,  

In another  plant we see thew welding coppep t o  cop 
w $ha% I knew doggone we l l  you couldnu$ weld 
t unfo r tuna te ly ,  they ass igned a young e n g i n e e ~  over 

t h e m  on t h a t  Job, Be didntt know f t  was no% an accepted prac- 
t f e e ,  Be went a t  f t  and worked it o u t ,  Now you see t e n s  of 
tbsusanda of beautfful welds, coppea $0 copper corning o u t ,  If 
aaybody wants $0 know any more about it, ask Trumbull. T h e r e v s  
where %tvs done, 

Another place t h e y q l  tell you you c a n u %  weld z inc  p l a t e d  
oah, I weat through one f a c t o r y  where t h e y U p e  welding 
of them every  day, nd doing a good ,Job, YOU see  

those when you ge% aroumd, a t ' s  %he b i t e  t h a t  you g e t  %n 
looking a t  t h e  m a a u f a e t u ~ i n g ,  

Again, one of our  $%mepa has  eonmeetfama so ldered  onto t h e  
Blade, Seeing them assemble it you n o t i c e  t h a t  they s o l d e r  a 



l i t t l e  shor t  connection about two inches ,  On t h e  end of t h e  
connection i s  one of t h e s e  c o n t a c t s  t h a t  you can open up and t ake  
a p a r t ,  Well, a  v e a d o ~  w f l l  bpfng a s l i p  con tac t  with the  same 
p o s f t i v e  a c t i o n  t h a t  you can put  r i g h t  ou t  f n  the  c o n t r o l  and 
completely e l imina te  t h e  so lde r ing  and t h e  p a r t  i n  t h e r e ,  Take 
a l l  t h e  cos t a  ou t ,  You wouldnot pick t h a t  up by looking a t  a  
drawing, probably, but l e a r n i n g  t h e  manufacturing, thfnga j u s t  
Jump r i g h t  ou t  a t  you, 

Walking thpough one of our  p l a n t s  we see them c u t t f n g  
copper tub ing  i n  l e n g t h s  about two inches  long, Herees  a n i c e  
maeh%ne. % t B s  going p r e t t y  fas t ,  A f e l low c u t s  one o f f  every 
now awd then; he s l i d e s  i t  over  and c u t s  another  one, Hets 
making out  a l l  r i g h t  i f  h e f s  go t  a  good p iece  r a t e ,  It c o s t s  
4$ ap iece  f o r  them, It has 1-1/44 worth of copper and i t  c o s t s  
44 apfece,  b u t  gosh, t h a t t s  a  s p e c i a l t y  bus iness ,  L e t f a  g e t  
somebody who" a  g f a n t  i n  t h a t  faduat ry  t o  quote  on i t ,  A 
l i t t l e  s u p p l i e r  with probably 50 employees does nothing else. 
H e  buys h i s  copper i n  c a ~ l o a d  l o t s ;  1-112 inch dfameter,  He 
draws it r i g h t ,  here ,  H e  c u t s  it o f f  r i g h t  h e r e  - no boxing, 
no shfpging,  no less ca r load  f r e i g h t ,  no l e s s  car load  e x t r a s ,  
m a t a s  h f s  quo ta t ion?  L e t ' s  g e t  t h e  f i g u r e s ,  We were paying 
l-1,4# f o r  t h e  tubing; we were c u t t i n g  f t  o f f  and b u r r i n g  i t ,  
It became 44. He s u p p l i e s  i t ,  c u t  so  c l e a a l y  t h a t  i t  d o e s n D t  
need bur r ing ,  i n  the  box, ready t o  use f o r  3/4$. 

I donP% want t o  make %t sound easy.  You have become 
accustomed t o  t h e  d e v i a t i o n  p a t t e r n  t h a t n s  followed i n  design 
and naaufac tur ing ,  1 d o n B t  know what t h e  e c c e n t r f c f t i e a  a r e .  
We hope t h a t  y o u D r e  be ing  h e r e  and see ing  how o t h e r s  a r e  dofng 
t h i n g s  and having an oppor tuni ty  t o  l e a r n  o t h e r  devfa t fon  
p a t t e r n s  w i l l  a l low you t o  go back t o  your p l a n t s  and kind of 
l i f t  yourselves  by t h e  b o o t s t r a p s .  I t h i n k  you can do i t .  

WeBlf b r i n g  t h i s  t o  a c l o s e  w i t h  one thought:  L e t s s  l e a r n  
t o  t ake  t h e  i n f t f a t f v e  with t h e s e  fhfnga.  I know some of you 
work with s t song  p e r s o n a l i t i e s  back i n  t h e  p l a n t ,  They b r i n g  
thfulgs t o  you, They t e l l  you what you can do,  They t e l l  you 
what you canc t ,  The gob of value a n a l y s i s  i s  t o  take  t h e  
% n i t i a t % v e  om va lue ,  Mow, l e t g s  q u i t  be ing  t h e  c a t c h e r s  a l l  
t h e  $fme i n  y o ~ ~  p l a n t ,  L e t %  g e t  t o  be t h e  p i t c h e r s ,  See 
t h e s e  t h i n g s  and p i t c h  t h e s e  t h i n g s  ou t  yourse lves ,  I c%on!t 
blame anybody i n  a  p l a n t  when theygre used t o  th ink lng  t h a t  
John Jones o r  Lee Stevens o r  any one else f s  t h e  ca t che r ,  
always oa t he  rece iv%ag end, If a l l  of a  sudden he s t a r t s  t o  
p i t c h ,  t h e y t r e  gofwg t o  be s u r p r i s e d ,  T h e y q l  be l e s s  s u r p r i s e d  
when you p f t e h  t h e  second t i m e ,  Aftes you g e t  back s t a r t  i n  
p%tch%ag, Broaden y o u r s e l f ,  Make i t  your gob t o  genepate 

d i 
t h e s e  ideas  and keep p i t c h i n g  them a t  t he  o t h e r s ,  

L < O a O 

---/-- --- 
In  o u ~  progpam today, i s  Car l  Chase ~ e p ~ e a e n t f n g  Q r f e s  Re-  

p ~ s d u c e r s  fn Mew York, who w i l l  t a l k  on mfwiature z inc  d i e  c a s t -  
ings and molded p a r t s ,  



I want t o  s t a r t  off qu ick  by c l e a r i n g  up one t h i n g  about  
OUP c o r p o ~ a t e  name, Itus a  hangover, We d o n u t  reproduce sny- 
t h i n g ,  We havenut i n  a  good many yeaks.  We used t o  make sound 
r e p ~ o d u c e r s  about 25 y e a r s  ago,  Our conparay developed a p roces s  
f o r  making very small die  c a s t i n g s  and very small p l a s t i c  in -  
j ec t i on  molded p a r t s ,  We o p e r a t e  equipment t h a t  was e n t i r e l y  
b u i l t  and e n t i r e l y  developed by ou r se lves .  It o p e r a t e s  f u l l y  
au toma t i ca l ly ,  I$ opera%es  on s i n g l e  c a v i t y  only  a t  extremely 
h igh  speeds ,  The avepage p l a s t i c  molding machine and t h e  
average d i e  c a s t i n g  machine, conven t i  ona l  machines, run around 
10 c y c l e s  a minute when t h e y ' r e  doiwg very,  very we l l .  me 
normal c y c l e  f s  2 OP 3 c y c l e s  a minute,  Our m a c h i ~ e s  pun a l l  t h e  
way up t o  240 c y c l e s  a  minute,  I n  a d d i t i o n  t o  which they are 
f u l l y  au tomat ic ,  They r i m  automentically. Everything t h a t  you 
see i n  t h i s  l i$%le  eavelope t h a t  came wi th  t h e  s u r p r i s e  package 
eomes out  of t h e  machine J u s t  t h e  way you see i t ,  Th i s  h sa  s 
great advantage i n  m a l l  p a r t s  i n  t h a t  you have a l o t  more leeway 
oa d e s i g a ,  More leeway on des ign  means t h e  fo l lowfng  th ings :  
( a )  You can work 9n th ings ,  deaign f e a t u r e s ,  cam s u r f a c e s ,  
f a s t e n e r s ,  a l l  kfads of t h i n g s  l f k e  t h a t  i n t o  t h e  o r i g i n a l  p a r t ,  
t h e  o r i g i n a l  des ign  of t h e  p a r t ,  wi thout  havfng t o  worry about 
p rov id ing  t h e s e  t h i n g s  i n  a s e c o n d a ~ y  ope ra t ion ;  . ( b )  you can make 
p a ~ t s  by one adngle  c a s t i n g  oper&t ion  which you might normally 
have t o  f a b r i c a t e  o r  b u i l d  up; ( c )  you can make p a r t s  i n  one ope- 
r a t i o n  t h a t  very o f t e n  r e q u i r e  secondary mach%niag o r  assembly. 
And, of  course ,  what i s  very important  on h igh  volume p a r t s ,  
t h e ~ e  f a  no such t h i n g  as  sckap p a r t s ,  Each p a r t  t h a t  i s  Bn 
t h i s  envelope i s  complete in i t se l f ,  A l l  the sc rag  t h a t  may 
~ e a u l t  from f l a s h  and sp rues ,  and t h i n g s  l lke  t h a t  is  melted 
down and goes r i g h t  back i n t o  t h e  p a r t s ,  General ly  speaking,  t h e  
volume on t h e  d i e c a s t  o r  molded pap t  by o u r  method h a s  t o  be  
f a i r l y  s u b s t a n t i a l .  It i s  no t  u s u a l l y  economical t o  make l e s s  
than 180,000 p i e c e s  of any th ing  at a t i m e ,  a l though  on p i l o t  
r u n s  f o r  a t r % a 1  f o r  t h e  f u t u r e  we c e r t a i n l y  do go a long  t o  g i v e  
sonaebhing t o  f o o l  around wi th ,  i f  necessary,  t o  prove t h e  'design 
OF t e s t  t h e  m a ~ k e t ,  o r  something l i ke  t h a t .  General ly  speaking,  
mass g ~ o d u c t i o n  i s  very f a p o r t a n t  t o  t h i s  s o r t  of o p e r a t i o n ,  

os ing  we t a k e  t h i s  p a r t  h e r e  - two p i e c e s  f a s t e n e d  t o g e t h e r ,  
One i s  a nylon p a r t  and one i s  a  d i e c a s t i n g ,  When you t a k e  t h e  
d i e c a s t i n g  a p a r t  from t h e  aylon pa&, y o u g l l  see a t  oae end i t  
h a s  a  b a s t a ~ d  th read ;  a  t h r e a d  t h a t n s  had t h e  side shaved away, 
A t  t h e  o t h e r  ead ftBs g o t  a p a r t  of a k n u r l  and a tapped ho le .  
A 1 1  t h e  way through you see f t  g e t t i n g  t h i c k e r  and t h i n n e r  a t  
v a r i o u s  s e c t i o n s ,  A l l  t h o s e  t h i n g s  a r e  f u n e t i o n a ,  This  par- 
t i c u l a r '  pak t  was o r i g i n a l l y  made on a s c ~ e w  machine, I n  small 
volume it was a da rn  good t h i n g  on t h e  screw machine, because 
you could set  up ~ e l a t f v e l y  cheaply,  your t o o l  expense was ~ e l a -  
% i v e l y  low, and when you needed 5000, lO,000, 15,000 p a r t s ,  you 
made theta, OD %he o t h e r  hand, % h i s  p a r t  is  one t h a t  B s  used i n  
very l a r g e  volume, % tvs  a p a r t  % h a t v s  made f o p  t h e  c o n t r o l  of  t h e  
automat ic  b l a n k e t s  dona %a Ashboro, M, C, They rua on %he o r d e r  of  
soae thfng  l i k e  100,000 p i e e e s  a month, You can very w e l l  see 
t h a t  a l l  t h e s e  m c h f n i n g  opera$%ons %or  t h e  t h read ,  f o r  t h e  
knur l ,  c u t t i n g  away metal, making shoulders ,  aad capping which 



we s k i l l  have, i n c i d e n t a l l y ,  can be a  very, very expensive busf-  
e o r i g i n a l  t o o l s  $OF t h i s  g a r t i c u l a ~  p%ece c o s t  about 
owevex?, i n  f i g u r i n g  t o o l s  aga fns t  u n f t  p ~ % c e  they go t  

 the%^ coa t  back the  f l r a t  q u a r t e r  mi l l i on ,  which f a  apprec iab le  
hen you ffgure an i t e m  runs  l 0 8 , O O O  a  month, There was a g r e a t  
e a l  of d i f f e r e n c e  i n  u n f t  pr%ee,  We can make a p a r t  l i k e  t h i s  

TOP abou$ a peaay - Jus t  %he way you s e e  i t  %here,  $us% a s  e a s i l y ,  
once the  d i e s  a r e  made, aa  any o t h e r  d i e c a s t i n g  of a h p l e r  o r  
more complex shape, With t h e  d i e c a s t i n g  you have t h e  t e r r f f f c  

vaatage of be%ag %$Be t o  vary your shape, ust l i k e  %a t h i s  
r%, and, of  eoume,  i t Q s  amall., That %a s methiag 1 neglecked 

$0 mentioa b e f o ~ e ,  We make amall p a r t s  on ly ,  The b igges t  p a r t  
w e  would poss ib ly  make would weigh about a  h a l f  an ounce, I n  
t h i s  way we are  completely d i f f e r e n t  f m m  any convent ional  dfe-  
c a s % e r s  you may have come i n  eon tae t  w%th,  Weffre not  i n  cornpe- 
t % t f a n  with them, because ~ h e ~ e  they leave  o f f ,  % h a t O s  where w e  
a t a r t  %a, We gene ra l ly  want t o  g e t  a %  t h e  des ign  when % b e y u r e  

wo~ked  on so %hat  a  gapt  caw take f u l l  advantage of the 
Jus t  B%ke %t was done o a .  t h f a  pap%, True, it WEIS  okfg- 

l a i d  ou t  f o r  a screw mach%ne par t ,  bu t  once it  was changed 
t o  a d i e e a s t f a g  there  wepe a Po% of changes, The making p a r t ,  a 
B I t t l e  nu t ,  haa a m01 ed-in th read ,  The two t o g e t h e r  c o n t r o l  t h e  
amount of hea t  t h a t  g  es I n t o  your b l anke t ,  The spaefng of' t h e  
t h e m o s t a t  is c o a t r o l l e d  by the dfa tanee  t h a t  nu t  is threaded 
ng on the s e w s ,  T h a t B s  molded of nylon f o r  two reasons:  one 
xwmm, which was very impo~tant, %a t h a t  nylon is aa i n s u l a t o r ,  

part waa made 0% metal be fo re  and another  i n s u l a t o r  had t o  
~ o v f d e d  in o ~ d e ~  ts keep i t  from arc%ng over ,  The o t h e r  
on was t h a t  %%us ~ e l a t f v e 3 . y  easy f o p  us, anyway, t o  mold % h i e  
g wfth a t h ~ e a d ,  Between t h e s e  two p a ~ t s  we f e e l  $ha t  we d i d  
e t t y  good Job f a  helptng t h e  people i a  t h e  Design Depa~tment  
~ f g i a a l l y  Bridgeport, now Ashboro, wfth t h e  problem %hat  

they wanted solved,  me t o  US a s  a s p e c i a l t y  v e n d o ~  f o r  a  
s p e e i i f c  item which h t o  be ~ % g h t  down OUT a l l e y ,  I n  
a&d%t%on %s many, many a l t f e s  wh%& we cons ider  normal -- 
this we cons ider  an  easy d e a l .  0 th  of t h e s e  t h i n g s  a r e  rela- 
t i v e l y  easy, 

We go i n t o  a  1st of o t h e ~  spec%al t%es ,  For in s t ance ,  w e  
have a method we c a l l  i n % e ~ c a s t % a g  where we can c a s t  movable 
elerneatso You see t h e  l f t b l e  S C ~ S S O P  on t h e  ea rd  and the  p iece  
of  cbafa ,  Both of those  p i e c e s  come $porn the machlae Just a s  
you s e e  them, exeept  f o r  p l a t i n g ,  ?%ere should be a card  i w  
your e ~ v e l o g e ,  You a s t % c e  t h e  ac%ssom a r e  movable, Thereus no 
~b.ivat, no Jo in%,  n s $ % $ % $ ~ g ~  T h i s  is J u s t  the way i t u a  made, . If 
y s u B % l  t r y  t o  e u t  t h e  ear8 w%th It, youoBl see t h a t  1% cats, 
How, obvfous%y t h f s  f a  a ~ o v e l t y ,  But t h e  pr%~ae%ple  is one ex- 
ample of how our company t r i e s  %s d r i v e  ahead and tr ies t o  f i n d  

eaa aad new t h i n g s  %a which t o  % = ~ y  to $%ad apglf@a%%ons 
f o p  our  very v a ~ e e d  methods, 



t h e r e  with 18 s tpands of wire  on a metal  f e r r u l e ,  The reus  a  
l i t t l e  ~ e d  cap with  a  b ~ a a a  i n s s s t ,  Both of t h e s e  p a r t s  come 
from the  machine J u s t  a s  you s e e  them, The r ed  p i ece  i s  t h e  
i n s u l a t o r  and t h e  con tac t  f o r  a  small  hear ing-aid b a t % e r y ,  The 
g l a a t i e  i s  molded r i g h t  a ~ o u a d  t h e  b r a s s  cap which g ives  a  leak- 
proof gofa t  and c o s t s  f a r  lower than making caps and i n s u l a t i n g  
them i n t o  molded p ieces  by hand, There, aga in ,  volume i s  r a t h e r  
f m p s ~ t a w t  because of the  r e l a t i v e l y  high i a l t i a l  t o o l i n g  c o s t ,  
This  l i t t l e  brush with $he 18 s t r a n d s  of wire is another  example 
0% a  airni8ar technique,  The technique of i n s e r t  molding, This 
i s  t h e  keadfng brush on t h e  M punch card system. 'They read 
t h e  ho les  fn  %he punch ca rds  e l e c t r i c a l l y  with t h e s e  brushes  t h a t  
pass t h ~ o u g h  t h e  h o l e s  through a  coa tac t  p l a t e  which goes under- 
neath a s  t h e  c a r  goes by, IBM had had a method of making brushes ,  
They had .had  s e v e r a l  methods of making brushes .  One was t o  take  
wires ,  c u t  them o f f ,  bunch them f a  groups, put spacers  i n ,  s o l d e r  
them, pa% them i n  a l i t t l e  metal  f e r r u l e  aad stamp t h e  f e r r u l e  
c losed ,  That was a f i n e  way of doing i t ,  A s  f a r  a s  we were 

i t  was a  heck of' a way of doing i t ,  They had another  
ey weat t o  d i e c a s t i n g ,  They r e a l i z e d ,  they sa id ,  t h a t  

by c a s t i n g  them a t o  g l ace  they could save a  l o t  of money, They 
wen% t o  another  i e c a s t e k ,  They rfgged up a g r e a t  b i g  crane 
t ha t  fed atrands of wire  i n t o  a  d i e c a s t i n g  machine, Then you 
had t o  c l o s e  the d feeas t fng  d i e s ,  make a sho t ,  open t h e  whole 
buafnesa ou t ,  c l ean  them ou t  by hand, c lean  o f f  t h e  f l a s h ,  You 
had a  t e r ~ i f i c  amount of hand l a b o r ,  We take  18 r e e l s  of' wipe, 
we s t r d a g  $hem up next  $0 one of our d i e c a s t l n g  machines, and 
w e  run $hem f i g h t  through t h e  c a s t i n g  d i e ,  It goes f a s t e r  than 
I @an t a l k  about i t ,  Those th ings  come ou t  J u s t  a s  Pas t  a s  t h a t  
and Just  as accura t e  and uniform as  t h a t  which i s  t h e  advantage 
of $he s i n g l e  cavf%y method, In a  mul t i cav i ty  d i e  youDd have 
t h e  d e v i l c s  own t i m e  t r y i n g  t o  l i n e  every th ing  up, t r y i a g  t o  
make i t  match, I n  t h e  s i n g l e  c a v i t y  d i e  you donB% have t h a t  
prob%em, You have a Pot more leeway, a l o t  more room, and you 
@an do a  l o t  more with  youp p e n c i l  be fo re  t h e  t h i n g s  g e t  ou t  
i n t o  %he shop f o r  a c t u a l  manufacture, I n  l i n e  with  t h a t ,  i t  
$a v e ~ y ,  very o f t e n  necessary t o  redesign a p i ece  f o r  d fecas t ing .  
m e t h e r  y o u Q ~ e  making a b i g  d i e c a s t i n g  o r  a l i t t l e  d f e c a s t i n g ,  
t h a t P s  %me, Generally you have t o  redesign a p i ece ,  When you 
have a  screw machine p i ece  and you want t o  make i t  a s  a  d i e -  
cas t ing ,  gene ra l ly  you have t o  make allowances.  A good exa 
oi? t h a t  po in t  was t h e  cup hook, Thia happens t o  be one of 
s tandard  f a s % e s e r s  t h a t  w e  make. We make about 10 OF 15 d i f f e r e n t  
types  of s tandard  faa$eaerp ,  Pour ord inary  cup hook is made i n t o  
n f m  fom, bent ,  thread-rolleel .  Next make a stamp f l ange ,  f o r c e  
the  flange onto t h e  cup hook, When you put  t h e  cup hook i n t o  
t h e  wa l l  o~ i n t o  t h e  s h e l f ,  you t ake  up on f t  t he  wfre bends 
and t h e  f l a n g e  s t r i p e  o f f ,  I am s u r e  t h a t  many of you have had 
that experfeace,  Our des igne r s  went t o  work and s a i d  t h a t  with a 
d i e c a s t i n g  we could do bet%er, P i  you t a k 6  a good look a t  it, 
a$ the vary p o i n t  where t h e  o ld - s ty l e  sup hook always bent  we 

gep, You see, w e n r e  a o t  grouade8, s o  t o  speak, by a 
0- wire, We d s n v t  have t o  have t h e  same uniform 



t h f  &mess a l l  t h e  way through,  We don t h a v e  t o  wolary about how 
w c h  spread we can g e t  om% of" a p i ece  of 20-gauge wire, If you 
look  a t  t h e  t i p  a t  t h e  end where t h e  cup e n t e ~ s ,  i t  comes ou t  i n  
a n i c e  round po in t ,  th inned o u t ,  Then it  t h i c k e n s  r i g h t  down 
t o  t h e  base  of  t h e  f l a n g e  where your  s t r e s s  comes i n ,  The f l a n g e  
w i  11 aeve r  come o f f ,  It can! % - t h i s  i s  a l l  one p iece .  

Another p i ece  worthy 0% mention i n  t h i s  redes ign  i s  t h i s  um- 
bre l la - shaped  a f f a i r  wi th  t h e  t h r e a d s  on t h e  s i d e .  This  happens 
t o  b e  t h e  lamp housing used i n  a m f l i t a q  type  a i r c r a f t  panel .  
The h o l e  i n s i d e  holBs a l i t t l e  bu lb  and t h e  lump on t h e  end i s  
anchorage when i t B s  enc losed  i n  some kfnd of p l a s t i c ,  I d o n f t  
know a l l  t h e  d e t a f l s  of t h e  a p p l i c a t i o n ,  I t g s  one of  t h e s e  
t h i n g s  t h a t  a r e n e %  mentioned i n  d e t a f l  how, H o u q l l  n o t i c e  
t h e r e u s  a h o l e  r i g h t  down t h e  middle,  YouQve go% a b i g  d iameter ,  
Youuve go t  f o u r  l u g s  on t h e  t o p ,  You've g o t  t h r e a d s  on t h e  out-  
s i d e ,  Houpve c ros s -mi l l i ng  ope ra t ton  t o  g e t  your  windows, That 
p i e c e  c o s t  approximately 10 times more as  a screw machfne p a r t  
than we could f u r n i s h  i t ,  Weud f u r n i s h  i t  f o r  about  something 
l i k e  ,8 c e n t s ,  j u s t  as you s e e  i t  t h e r e .  You can very we l l  
fmag%ne what a screw machine p a ~ t  of t h a t  n a t u r e  would c o s t , *  
The t o o l  charge on a th fng  l i ke  t h i s  P t h i n k  was around $1150, 
*(&ues t ioa  i n  background, ) 

,,,,,What t o l e r a n c e s  can we ho ld?  

A ,  Tolerances  va ry ,  It depends on where they  f a l l .  Within 
c e ~ t a i n  p o ~ t i o n s  of t h e  dies we @an ho ld  what we cons ide r  p r e t t y  
good c l o s e  t o l e r a n c e s ,  on t h e  ordep of  1/1000ths, On o t h e r  por- 
t f o n s  i t  may be necessary  t o  go t o  p l u s  o r  minus 2, p l u s  o r  
minus 3, dependfng on t h e  requirements  of t h e  job and depending 
sa t h e  l o c a t i o n  of  t h e  t o l e r a n c e ,  i t s e l f .  There a r e  c e r t a i n  
a n g l e s  t o  t b i s  problem which would have t o  be  %roraed ou t  i n  each 
g a r $ % m l a r  c a s e ,  We have a r e f e r e n c e  book which i n c l u d e s  what 
w e  c a l l  a " ~ e s i g n  E n g i n e e r B s  Check ~ i s t " .  It g i v e s  you a g r e a t  
d e a l  of in format ion  about t o l e r a n c e s ,  about  des ign  p o i n t s ,  
checking t h t cknesses ,  p a r t i n g  l i n e s ,  k n u r l s ,  gea r s ,  ar%d_what- 
have-you, 

..... In what q u a n t f t t e s  w i l l  you s e e l f  s t anda rd  f tems? 

Weud s e l l  them one, providfng f t D s  wi th in  ou r  minimum o rae r -  
i n g  l f m i t a t f o n  whfch i s  about  $5.00, o r  something l i k e  t h a t .  
That ho lds  t r u e ,  by t h e  way, about  acorn n u t s ,  We make a d i e -  
cask acorn n u t  which i s  cheaper  than t h e  brass tu rned  n u t ,  The 
maen reason be%ng t h a t  w e  d o n u t  have t o  throw h a l f  of i t  away, 
men you make a brass tu rned  acorn  nu t ,  you s ta r t  ou t  wi th  

b a r  s t o c k  and nnach%ne away your head,  You d r i l l  a n fce  
bfg h o l e  i n  i t ,  Yousve throw$ag away more metal than youore 
u s ing ,  I n  a d i e c a s t i n g  w e  come o a t  wi th  t h i s  complete except  
f o p  t he  tapped ho le ,  and we d o n u t  have t o  t h ~ o w  h a l f  of i t  
away, 



..... What materials do you work with? 

We e a s t  z i n c  a l l o y  on ly ,  We mold a l l  t h e  commepcial t h e m o -  
p l a s t i c s  which i n c l u d e s  nylon.  We"e working on a development 
on t h a t  now, and of course ,  it fnc ludes  t h e  a c e t a t e s  and t h e  
s t y r e n e s  and t h e  e t h y l e ~ e s ,  and t h a t  gender,  We do no t  do com- 
p re s s ion  aaolding no r  do we do t r a n s f e r  molding. 

,,,.,How do you p l a t e  your p a r t s ?  

We bar re l - tumble  t o  g e t  a n i c e  smooth s u r f a c e  and then we 
b a r r e l - p l a t e ,  

..,.,What about th read ing?  

The i n t e r n a l  t h r e a d s  on d i e c a s t i n g s ,  f o r  t h e  most p a r t ,  a r e  
tapped i n  a secondary o p e r a t i o n ,  While t h a t  nylon p a r t  i s  th readed  
i n t e ~ n a l l y  i n  t h e  molding machine, g e n e r a l l y  speaking t h e  thread-  
i n g  o r  t h e  unscrewing o f  t h e  co re  t h a t  was c a s t  i n  i n t e r n a l  
t h r e a d s  slows t h e  e a s t i n g  machine down t o  such an e x t e n t  - and 
d o a t t  f o r g e t ,  t h e  c a s t i n g  machine is  a h igh  c o s t  machine - t h a t  
it 1s much cheaper  t o  t a k e  t h e  p i e c e s  i n  bu lk  a f te r  they come 
o f f  t h e  c a s t i n g  machine, hopper ize  them and tag them i n  a secondary 
ope ra t ion ,  T h e ~ e  is  p r a c t i c a l l y  no l a b o r  involved and t h e  high 
c o s t  c a s t i n g  machine is  t h e n  free t o  make no re  money f o r  t h e  
company than  i t  would i f  w e  c a s t  i n t e r n a l  t h r eads .  

Mark Taylor  who knows u s  and h a s  known u s  f o r  a good many 
yea r s ,  asked me t o  go  i n t o  t h e  reasons  f o r  t h e  a l l o y s  t h a t  w e  
u s e ,  A t  t h e  moment, t h e r e  are two popula r  commercial z inc  a l l o y s ,  
That  8s ASTH 903 and 905; a l s o  known as Zamec #3, Zamec #5, Fed. 
Spec. ~ ~ ~ 3 6 3  Type 3, 5, and s o  on. I t ' s  s t i l l  t h e  two a l l o y s  
t h a t  we're t a l k i n g  about.  General ly  speaking,  w e  u se  #5 a s  having 
t h e  b e s t  a l l -a round  q u a l i t i e s  f o r  a mechanical  p a r t ,  No, 3 i s  
more d u c t i l e  and very o f t e n  where a r i v e t i n g  ope ra t ion  i s  necessary  
we do recormend #3, brat most of t h e  t i m e  we recommend #5, 

Mow, why do we s t i c k  t o  one metal f  Why d o n a t  w e  go i n t o  
t h f n g s  l i k e  l e a d  and t i n ,  e t c , ?  The reason f o r  it i s  t h i s :  t h e  
diecas%%ng w i l l  go bad i n  a very s h o r t  pe r iod  of t i m e .  Unless 
your  a l l o y s  a r e  c o n t r o l l e d  and every r e p u t a b l e  d i e c a s t e r  does  
c o n t r o l  h i s  a l l o y s ,  i m p u r i t i e s  w i l l  b r eak  down t h e  c a s t i n g  i n  
ag ing ,  %Rat i s  why we ,  and most d i e c a s t e r s ,  r e s t r i c t  o u r s e l v e s  
t o  a l f rnf ted group of metals. The f e l l o w s  who do bo th  z inc  and 
alum%num c a s t i n g s  u s u a l l y  keep t h e  depar tments  m i l e s  a p a r t  in 
o r d e r  t o  avoid  contaminat ion.  

, . , , , I s  t h e  sample t u b u l a r  r i v e t  a s t anda rd  i tem? 

That %ubular  r i v e t  i s  a s t anda rd  i tem,  

ope ra at i s  i t s  c o s t ?  

Offhand, about 80$ a thousand,  General ly ,  about  10s cheaper  



than  the  steel r i v e t ,  g e n e r a l l y  about 30s t o  4 0 s  cheaper  than a  
b r a s s  r i v e t  wi th  t h i s  advantage:  The s t e e l  r i v e t  has  t o  be  
p l a t e d  i n  o r d e r  t o  keep it from g e t t i n g  r u s t y ,  The z i n e  a l l o y  
r i v e t  does n o t  have t o  b e  p l a t e d ,  It is  n i c e  and d u c t i l e ,  It 
w i l l  never  g e t  ~ u s t y ,  

We have, by t h e  way, r e p r e s e n t a t i v e s  a% t h e  p r i n c i p a l  i n -  
d u s t r i a l  c e n t e r s  who are p r e t t y  w e l l  v e r sed  i n  l i f e ,  a s  i t  were, 
Any r e a l l y  s e r i o u s  problems, g i v e  m e  a c a l l .  WeQll a rsange  a 
meeting somehow; e i t h e r  you s t o p  i n  and s e e  us ,  o r  w e v l l  s t o p  
9n and see  you, V e s l l  manage i t  somehow t o  sit down on any 
q u e s t i o n s  t h a t  might a r i s e  on any p a r t i c u l a r  p a r t .  f B d  l i k e  
you t o  t a k e  t h e s e  p a r t s  wfth you, T h e r e B s  a  l o t  mope f n  them 
once you stay$ looking  a t  them than t h e  eye meets. Fop in s t ance ,  
t h e r e  a r e  two t h i n g s  1 wanted t o  p o i n t  o u t .  That i s  t h e  t e r r i f i c  
amount of d e t a i l  t h a t  we can g e t  on t h e s e  small c a s t i n g s .  This  
round p a r t  h e r e ,  That happens t o  be t h e  coun te r  f o r  a  35 mm. 
camera, You n o t f c e  t h e  l e t t e r i n g  on t h e  f a c e  of i t .  That i s  
c a s t ,  no t  engraved,  And on t h i s  p a r t  h e r e  t h e  type  f s  a l s o  
ca se ,  A good example of a good d i e c a s t i n g  i s  t h i s  p a r t  h e r e ,  
If any of you have boys o r  were boys a t  one time - and I t h i n k  
most of u s  were, you w i l l  r ecognize  t h i s  as t h e  coup le r  from t h e  
Lione l  t r a f n ,  A p a r t  l i k e  t h i s  would be  a b s o l u t e l y  f o o l i s h  t o  
t q  t o  make any o t h e r  way than by c a s t i n g ,  Lionel ,  who run a 
tremendous d i e c a s t i n g  department themselves,  come t o  u s  f o r  small 
paz%s l i k e  t h i s ;  T h a t u s  o u r  b u s i n e s s ,  

O w  d i e  l i f e  runs  p r e t t y  good, We u s e  s p e c i a l i z e d  s t e e l .  
As a m a t t e r  of po l i cy ,  w e  w i l l  con t inue  t o  r e p a i r  and r e p l a c e  
dies as long as t h e  a r t  s t a y s  a l f v e ,  I n  o t h e r  words, i f  we 
quote  you on a d%e, f 1000 j u s t  f o r  t b e  sake of  argument, t o  make 
50,000 OF 100,000 p i e c e s  a  week, w e r l l  keep t h e  die  i n  shape as 
l o n g  as you have requirements ,  

Hr, Taylor  brought up a very fgnteres't%ng po in t  which goes 
i n t o  t h e  d e t a i l s  of d i e c a s t i n g ,  of des fgn ing  t h e  d i e c a s t i n g s  
themselves ,  1 f e l t ,  Mark, t h a t  t h e  scope of t h i s  meetfng w a s n u t  
l ong  enough, a h a l f  an hour  w a s n Q t  enough t o  go i n t o  t h a t ,  In 
t h e  b u l l e t i n  under - on page 7 ,  "Knurls and ~ e r r a t i o n s " ,  g i v e s  
you a reason f o p  t h e  way we sometimes des ign  g e a r s  wfth a web on 
%he edge t o  g e t  away from having $0 t r i m  through t h e  t e e t h .  
%herever a  g e a r  f s n n %  in full con tac t  over  i t s  e n t i r e  f a c e ,  we 
% ~ g  t o  pu t  a web on t h e  edge of  one of t h e  f a c e s  i n  o r d e r  t o  
avoid  t h a t ,  

T h e r e Q s  a l i t t l e  s e e t o p  i n  here ,  p a r t  gear ,  p a r t  s e c t o r ,  
whish shows t h a t  p r i n c i p l e  p r e t t y  we l l .  On one s i d e  you s e e  a 
gear see to^, You n o t i c e  %ha% the t e e t h  a r e  f r e e .  Those t e e t h  
had t o  be tr%mmed through,  We do i t  r f g h t -  on t h e  c a s t i n g  machine, 



I t f s  n o t  as  e a s y  a s  t h e  t e e t h  o f  t h e  o t h e r  h a l f  which are 
backed up by a s o l i d  p l a t e .  !This d o e s n t t  r e q u i r e  any trimmfng 
o r  c l e a n i n g  o p e r a t i o n  because  t h e  whole b u s i n e s s  i s  i n s i d e  o f  
a  d ie  c a v f t y ,  On something l i k e  t h f s  i t D s  easier t o  m a i n t a i n  
t o l e r a n c e s  thaw on d h e n s i o n s  t h a t  i n v o l v e  t r imming,  

What can be done, what can you, HF, Chase, do t o  b r e a k  t h e  
AM f e e l i n g  down a g a i n s t  z i n c  d f e c a s t % n g ?  - 

The AMlfeel ing a g a i n s t  z i n c  d i e c a s t i n g  and a c e r t a i n  amount 
o f  p r e j u d E e  a g a i n s t  z i n c  d i e c a s t i n g  i n  some i n d u s t r i e s  goes  back 
t o  t h e  t i m e  when we d i d n a t  have  good a l l o y s ,  Remember, 1 s a i d  
something b e f o r e  a b o u t  c o n t r o l l i n g  a l l o y s .  P r i o r  t o  abou t  1920 
it  can be s a f e t l y  s a i d  t h a t  a l l  z i n c  d i e c a s t i n g s  were poor,  be- 
c a u s e  b e f o r e  t h a t  time t h e  New J e r s e y  Zinc Company had n o t  de- 
ve loped  t h e  so-caLled 99,99 p u r e  z i n c  which now i s  a v a i l a b l e .  
We o u r s e l v e s ,  a s  a d i e c a s t f n g  company, t h e  American D i e c a s t i n g  
I n s t i t u t e ,  a s  well a s  t h e  Mew Je r sey  Zinc Company, a r e  a lways  
l o o k i n g  f o r  o p p o r % u n i t i e s  t o  prove  o u r  p o i n t  w i t h  t h e  AE p e o p l e ,  
You c a n a  t convince  them on p r i n c i p l e ;  i t  h i m p o s s i b l e .  We found 
t h a t  o u t ,  The o n l y  way t o  conv ince  them i s  a p p l i c a t i o n  by a p p l i -  
c a t i o n .  When a n  a p p l i c a t i o n  comes up you have  t o  t r y  t o  b e a t  
down a l l  t h e  o b g e c t i o n s .  If you have  an a p g l i c a t i o n ' t h a t  might  
l e n d  i tself  t o  a z i n c  d i e c a s t i n g  and w e  can show a s f z a b l e  c o s t  
r e d u c t i o n  o v e r  a n o t h e r  method of  manufacture ,  t h a t  would b e  t h e  
way t o  go a b o u t  i t  a g a i n ,  as i t B s  been gone a t  b e f o r e ,  The o n l y  
way w e o l %  e v e r  g e t  anywhere w i t h  t h e  AM p e o p l e  fs by c o n t i n u e d  
p p e s s u r e ,  The o n l y  way we can a c c o m p i b h  a n y t h i n g  i s  by d o l l a r -  
and-cen t s  p r e s s u r e ,  Even though t h e y  are a Government Agency, 
d o l l a r s  and c e n t s  d o e s  mean something,  

Next on o u r  program t o d a y  w e  have  John Boden, r e p r e s e n t i n g  
Mohawk Manufactur ing  Company which s p e c i a l i z e s  i n  s m a l l  t apped  
s tampings .  

Thank you, Doug., Hy name i s  John Boden, There i s  a g r e a t  
s i m f l a ~ i t y ,  perhaps ,  i n  what t h e  l a s t  gentlemen,  Carl Chase, had 
t o  say  abou t  h i s  company and  h i s  p r o d u c t s ,  and o u r  company and 
t h e  p a r t s  w e  make and  how w e  make them, Mow, i n  o r d e r  t h a t  e v e r y  
one h a s  a n  idea of  what a t h r e a d e d  s tamping is, i f  y o u Q l l  open 
t h e  ye l low f o l d e r  you w i l l  f i n d  i n  t h e r e  a n  enve lope  c o n t a i n i n g  
some p a r t s ,  A l l  t h e s e  p a r t s ,  y o u u l l  n o t e ,  h a  t h r e a d e d  h o l e s  i n  
them, 1 a m  g o i n g  t o  assume t h a t  a l l  of  you a r e  familiar enough 
w i t h  t h e  metal-working i n d u s t r y  t o  know what a s t amping  i s  and 
what a threaded h o l e  i s ,  P o u u l %  n o t e  % h a t  a l l  of t h e s e  p a r t s  
have  s m a l l ' t h r e a d e d  h o l e s ,  and t h a t  t h e y B r e  a l l  t h r e a d e d  i n -  
t e r n a l l y ,  Now, t h a t  d i f f e r e n t i a t e s  between t h e  l a s t  g e n t l e m a n g s  
p r o d u c t s  and o u r s .  W e  s p e c i a l i z e  i n  i n t e r n a l  t h r e a d i n g  and  par-  
t i c u l a r l y  small i n t e k n a l  t h r e a d i n g ,  We do n o t  make any s t a n d a r d  
p a r t s ;  a l l  o u r  p a r t s  a r e  made t o  cus tomer  s p e c L f i c a t i o n s ;  t o  
y o u r  d e s i g n ,  We do n o t  make up  any s t a n d a r d s  whatsoever ,  



For y e a r s  p e o p l e  have  made t h r e a d e d  s t ampings ,  The on ly  
d f f f e r e n ~ e  between t h e s e  s%ampings and t h o s e  t h a t  have  been 
made f o r  y e a r s  and are now made by many peop le  i s  b u t  one t h i n g :  
w e  make them i n  one o p e r a t i o n ,  They ' r e  made on a machine and 
t h r e a d e d  comple te ly  a u t o m a t i c  i n  one o p e r a t f  on,  Pe rhaps  we d 
b e t t e r  see what %he n o ~ m a l  p ~ o c e d u r e  i s  and  t h e n  you can see 
t h e  advan tages  of  a s i n g l e  o p e r a t f o n ,  

A p a r t  h a s  $0 be f irst  stamped on a c o n v e n t i o n a l  machine, 
e i t h e r  a f o r c e  s l i d e  or a powek p r e s s .  Next t h e y  are g e n e r a l l y  
tumbled and c l e a n e d  s o  t h a t  t h e y  can be hand led .  T h e y u r e  . p u t  
i n t o  a n o t h e r  machine, u s u a l l y  by  hand,  I n  t h i s  second machine, 
whfch %s known as  a s t a n d a r d  t a p p e r ,  of  which t h e r e  are many 
s t y l e s  and t y p e s ,  %he speed o f  o p e r a t i o n  i s  governed e n t i r e l y  
by t h e  speed of  t h e  o p e r a t o r ,  G e n e r a l l y  speak ing ,  a hand oper-  
a t f o n  t o  t a p  a small p a r %  is somewhere between 1508 and  3000 
p f e c e s  p e r  h o u r  by hand,  But  now, y o u u v e  g o t  t o  make t h e  p a r t ,  
b u r r  i t ,  c l e a n  it, and t h e n  move %t t o  a n o t h e r  machine where 
f t v s  tapped ,  Tha tgs  t h r e e  o p e r a t i o n s .  I n  o u r  method we s ta r t  
w f t h  a c o i l  of  m a t e r i a l ,  run  i t  th rough  o u r  machinery,  and c a t c h  
%he f i n i s h e d  p a r t s  on t h e  o t h e r  s f d e ,  a l l  made in one o p e ~ a t i o n .  

B e f o r e  go ing  f n t o  t h e  d o l l a r s  and c e n t s  s a v i n g s ,  1 woula 
Ifke t o  p o i n t  o u t  some 0% t h e  a d v a n t a g e s  t h a t  are g a i n e d  by o u r  
p a r t i c u l a r  method. When p a r t s  a r e  hand led  and p u t  i n t o  second- 
a r y  o p e r a t i o n s ,  t h e r e  i s  u s u a l l y  a g r e a t  deal o f  t r o u b l e  i n  main- 
t a i n i n g  t h e  t apped  h o l e s  of t h e  body which, i n  many c a s e s ,  i s  a 
ve ry  impor tan t  c o n s i d e r a t f o w ,  p a r t i c u l a r l y  b f  two p a r t s  have  t o  
be matched t o g e t h e r  and are h e l d  by a screw t h r e a d .  1% t h e  
t h r e a d e d  h o l e  f s  n o t  s q u a r e ,  n a t u r a l l y  t h e  p a r t s  w o n B t  come to -  
g e t h e r  s q u a r e ,  By o u r  method, w e  can i n s u r e  t h a t  t h e  t h r e a d i n g  
w i l l  come o u t  a b s o l u t e l y  dead s q u a r e  w i t h i n  a q u a r t e r  d e g r e e  i n  . 
most c a s e s  whfch i s  good enough f o r  most Q p @ s  of  work, The g r e a t -  
est  advan tage  w e  have  w%th o u r  equipment i s  t h a t  t h e  t h r e a d e d  
h o l e  can b e  m a i n t a i n e d  t o  any c l a s s  f i t  t h a t  you desire, I n  
o t h e ~  words, if '  you s p e c i f y  a Class 2 f i t ,  we can m a i n t a i n  a 
Class 2 f i t ,  n o t  o n l y  j u s t  .fop a few p i e c e s  o v e r  a run ,  b u t  
o v e r  a n  e n t 8 ~ e  ~uw, We have set  up, f o p  example, t h e  Sommers- 
worth % e m f n a l p  It8s a l f t t l e  r f g h t  a n g l e  p i e c e  w i t h  l i t t l e  
e a r s  on i t ,  That  was s p e c i f i e d  t o  b e  a Class 3 f i t ,  We were 
s o  proud o f  t h e  Job %ha$ we d id  no m a i n t a i n i n g  it t h a t  w e  set  
u p  t o  see g u s t  how many t h r e a d s  we c o u l d  g e t  f rom a one t a p  i n  
o u r  machine, We set i t  up and  run  o f f  be t te r  t h a n  h a l f  a m i l l i o n  
p a v t s  w i t h  one commercial t a p  and g o t  a l l  C l a s s  3 f f t s ,  Now t h a t ,  
f a  i tsel%, I t h i n k  w i l l  show you t h e  f i n e  p r e c i s i o n  t h a t  we can 

a t a i n  %OF t a p  Zag, To my knowledge, an  o r d i n a r y  commercial 
p fng  machfne s u l d  n o t  even approach t h a t  p r e c i s i o n .  

B e r e t s  a l i t t l e  p a r t  t h a t  w e  c a l l  t h e  "bed bug". I t D s  a 
l 5 t t l e  3/8 inch s tee l  p a r t  % h a t Q s  a l l  c u t  up  and b e n t  and h a s  
some l i t t l e  p ~ o J e c t f o n s  on i t ,  It h a s  a 8-32 MC2 t h r e a d  i n  i t ,  
The c o s t  t o  f a b r f c a t e  i n  the shop a s  o r i g i n a l l y ,  c o s t  $ 3 * 0 3 ~  
Our p r i c e  t o  produce t h i s  p a r t  w i t h  t h e  t h r e a d s  comple te  as you 



s e e  i t  was $1~98,  a sav ing  of $1.05 p e r  1000 g a r t s  produced. 
The s u r p r i s i n g  t h i n g  about t h % s  p a r t i c u l a r  pak t  i s  o u r  t oo l -  
i n g  c o s t s ,  e machinery t h a t  we u s e  i s  ou r  own machinery. 
P t D s  machinery t h a t  weDve developed o u r s e l v e s ,  Our t o o l i n g  
c o s t s  %n most e a s e s  do no t  exceed t h e  t o o l i n g  c o s t  t h a t  would 
be involved i f  you o r  any one e l s e  were J u s t  t o  make t h i s  p a r t  
wi thout  t h e  tapped h o l e s ,  By ou r  method t h e  tapp ing  does  no t  
c o s t  any more f o r  t h e  t o o l i n g .  I n  t h i s  c a s e  t h e  t o o l i n g  
charge was only $350~ 

The usage on t h i s  p a r t i c u l a r  p a r t  was g r e a t  enough t h a t  
t h e  yea r ly  sav ings  a s  we c a l c u l a t e d  were $6 ,300~  With a too l -  
i n g  investment of only  $350 you can s e e  t h a t  t h e  t o o l i n g  i s  
only a  m i n ~ r  p a r t  of ou r  p roces s ,  

The second p a r t  i s  a t e rmina l  t h a t a s  a U-shape wi th  a 
th readed  ho le  on one end with  a 10-32 Class  2  h o l e  i n  i t ,  We 
found t h a t  t h e  c o s t  of t h a t  p a r t  was b e t t e r  than $14 . 0 0 / ~ ,  

t h e  e n t i r e  p a r t ,  as you s e e  i t ,  c lean  and 
8-15, o r  a sav ing  i n  t h i s  p a r t i c u l a r  ea se  

The r eco rd  shows t h a t  they saved $8,392/yre 
The t o o l i n g  c o s t s  on t h a t  p a r t  were $440. It b e a r s  o u t  ex- 
a c t l y  t h e  same r e l a t i o n s h i p  a s  f o r  t h e  o t h e r  p a r t .  

A t i n y  r e c t a n g u l a r  shaped p a r t  wi th  an e x t ~ u d e d  and tapped 
h o l e  i n  it was o r i g i n a l l y  a screw machine p a r t ,  It was made 
ou t  of a  shaped s tock ,  run through a screw machine, c leaned,  
and tapped I n  a  s e p a r a t e  o p e r a t i o n ,  It was s o  smal l  t h a t  i n  
o r d e r  t o  s e l e c t  t h e  c o r r e c t  s i z e  f o r  t h e  en t r ance  of t h e  t a p  
i t  had t o  be  picked up wi th  tweezers .  You can s e e  t h e  ad- 
vantages  of changing t h e  ope ra t ion  - changing t h e  des ign  - 
and i n  one ope ra t ion  g e t t i n g  a  workable p a r t  from a p i e c e  of . 
s h e e t  metal  wi thout  any handl ing ,  When i t  was f a b r i c a t e d  i n  
t h e i r  own shop, t h e  c o s t  was $40.60 p e r  100Q, That c o s t  was 
due e n t i r e l y  t o  t h e  f u s s y  handl ing ,  It j u s t  could no t  be  
handled rapicl ly,  

..... Is tapping  done befope o r  a f t e r  stamping? 

It depends e n t i r e l y  on t h e  p i e c e  i t s e l f  whether i t B s  
ed b e f o r e  o r  a f t e r  t h e  forming,  There a r e  many p i e c e s  

where t h e  tapp ing  c a n g %  t a k e  p l a c e  u n t i l  t h e  forming i s  com- 
p l e t e d  because of  d i s % o r t i o n ,  In t h f s  p a r t i c u l a r  p a r t  o u r  
pr9ce was $30 'p ,  o r  a sav ing  of $36,87 p e r  1000, It showed 
that i n  t h e  y e a r l y  sav ings  f o r  t h a t  p a r t i c u l a r  corn any over  
t h e  n u m b e ~  of p i e c e s  they used was something l i k e  f 44,000 a 
y e a r  f o r  one l i % t l e  p a r t .  By and l a r g e  1 want t o  p o i n t  o u t  
t h a t  t h e  s i z e  i s  most impor tan t .  If t h e  stamping f t s e l f  i s  
t o o  l a r g e  OP t o o  bulky t o  handle ,  t h e s e  i s  no advantage i n  
most e a s e s  i n  doing f t  au%omat%cal ly ,  We have found t h a t  
wSlen t h e  b lank  i tse l f  i s  overa 2-112 o r  3 inches  i n  width o r  
l eng th ,  t h e  antomatfe  t app ing  i s  s o  slowed down by the o t h e r  
p roees s  t h a t  i t D s  much e a s i e r  and cheaper  t o  do i t  by con- 
v e n t i o n a l  methods, I t h i n k  y o u D l l  unders tand t h a t ,  Our 
method was designed pr&nc%pal ly  t o  t a k e  c a r e  sf t h e  e l e c -  
t r i c a l  component p a r t s  where many smal l  p a r t s  a r e  des igned  



t o  f i t  a  p a r t i c u l a r  need i n  an o v e r a l l  p i c t u r e ,  

o . o , ,  Bow about b l i n d  tapped ho les?  

Generally speaking, by o u ~  method i n  a  tapped p a r t  made of 
s h e e t  metal ,  we do not  pun i n t o  a  b l i n d  ho le  problem, 
0 0 0 0 0  

Could we make p a r t s  with a  b l i n d  hole?  1 would say "kloP', 
offhand, We have some d i f f i c u l t y ,  of course,  i n  g e t t i n g  r i d  
of %he excess  m a t e r i a l  generated by t h e  t a p  i t s e l f ;  t h a t  is, 
the  ch ip  $ $ s e l f ,  

The ques t ion  is: What k ind  of l o t  s i z e s ?  

We have, on a  very sfmple par%, run o f f  production of 
100,000 p a r t s  and make 5% come ou t  t o  show a saving.  The p a r t  
% % s e l f  must be stmple, i n  o r d e r  t o  do t h a t .  On c e r t a i n  p a r t s ,  
we caw t a p  two ho les ,  We have done more than t h a t ,  However, 
%he production of t h a t  p a r t  i s  up i n  t h e  m i l l i o n s ,  Addi t ional  
t o o l i n g  and experimental  work was necessary i n  o rde r  t o  g e t  t h i s  
s e t  up, It j u s t i f f e d  i t s e l f ,  180,000 p a r t s  i s  gust  about t h e  
minfmum f o r  a  simple p i ece ,  

How many ho les  can be tapped i n  one p iece?  

We have done s u c c e s s f u l l y  th ree ,  b u t  t h e  production must 
b e  up i n  $be m i l l i o n s  i n  o rde r  t o  J u s t i f y  t h a t ,  

0 0 . e o  

The ques t ion  is: Must t h e  h o l e s  be t h e  same s i z e ?  No, we 
have tapped two d i f f e r e n t  s i z e s .  We do not go over 1/4 inch,  
i n  b r a s s ,  We do not  go a s  l a r g e  a s  1/& inch i n  s t e e l ;  10132 
has  been our  l i m i t  f o r  tappfng i n  s t e e l ,  

O ~ O O O  

The ques t ion  was: Why d i d  we change from copper t o  b r a s s  
on t h e  range timek t e m l n a l ?  A s  I r e c a l l ,  t h a t  o r i g i n a l l y  was 
made by G,E, out  of b r a s s ,  They found t h a t  they could make an 
e%$ect%ve saving by us ing  copper wire ,  The p r i c e  d i f f e r e n t i a l  
between b r a s s  and copper was such t h a t  by changing t o  copper . 

wire t h e r e  was a  saving,  However, when we came along t o  do 
it by our  method, completely automatic,  w e  found t h a t  t h e  tapping 

e r  slowed up t h e  process  enough t h a t  we could make 
it from b ~ a s s  cheaper than we could from copper, You can t a p  
much f a s t e r ,  a s  you know, i n  b r a s s  than yon can i n  copper be- 
cause f t u s  much f r e e r  c u t t i n g ,  

The T nut i s  a  s tandard  p a r t  u%th another  rnaaufacturer who 
makes %t, I b e l i e v e ,  by stamping t h e  p a r t  and then threading  i t  
fn a sepa ra t e  operat%sn,  I b e l i e v e  t h a t  i t  c o s t s  somewhere around 
$7,08/?4 and some odd c e n t s ,  I g m  no t  s u r e  of t h e  f i g u r e s ,  bu t  1 
be l feve  t h e r e  is  a s u b s t a n t i a l  saving,  I show it h e r e  a t  $6.35 



but 1 know t h a t  i t  was bought from a  t h i r d  vendor who i s  
dofng 9% by t h e  same method but  undercut t h e  f irst  vendor jus t  
t o  g e t  the  busfness ,  We took it  away from them a t  $4.95/E10 

The quest ion i s :  Do we handle s t a i n l e s s  s t e e l ?  I was 
a f r a i d  somebody would ask t h a t  quest ion.  We have. However, 
w e  would much p r e f e r  t o  s t a y  away from s t a i n l e s s  s t e e l .  I n  a  
s t ~ a i g h t  ch~ome s t a i n l e s s  we have had goo& luck. I have a  
gar% made of s t a i n l e s s  t h a t  we tapped with a  10/32 hole  and 
have  been successfu l .  However, i n  t h a t  same p a r t  they changed 
t o  a n i c k e l  bear ing  s t e e l  and, boy, d i d  we have headaches! 

The quest ion is: Is t h e r e  any l i m i t a t i o n  on the  d i s t a n c e  
between the  tapped holes?  There i s  a  l i m i t a t i o n ,  depending upon 
t h e  shape of the  pap% and how we would handle t h e  p a r t .  If i t  
could be @owe i n  two progress ive  s t a t i o n s ,  we then could b r ing  
t%ose up on very, very c l o s e  cen te r s ,  We could make those 
threads  come ~ f g h t  together ,  a s  a  mat ter  of f a c t ,  Howeve??, 5% 
t h e  shape of the  p a r t  fs such t h a t  t h f s  c a n v t  be done, we have 
b ~ o u g h t  our c e n t e r s  down t o  about 3/8 inch a p a r t  which i s  a  l o t  
c l o s e r  than can be done by running two t appers  toge the r ,  I P v e  
a e v w  seen anything done t h a t  c lose  on conventional tapping,  

The questfon 1s: Ape our  t o o l s  and equipment conf iden t fa l?  
The answer i s  " ~ e s " ,  We d o n B t  allow anybody t o  look a t  the  
equipment, Although you buy these  tools ,  we resepve the  r i g h t  
t o  r e t a i n  the t o o l s ,  We w i l l  not l e t  those out of our  f a c t o ~ y ,  

P ~ P .  Miles: 1 wanted t o  make one comment about the  way t h f s  
business  has  f f t  i n t o  some of our products.  We have found where 
the  volume i s  l e s s  than about 2 t o  3 mi l l ion  bu t  more than 
100,000 t h a t  Mohawk Stamping Company comes i n  and very o f t en  
% h e i ~  c o s t s  w i l l  be l /2  t o  1/4 of what our  c o s t s  would be, so 
%f you can h f t  108,000 be s u m  and look them up. 



S t a r t  of 2nd Day - L,  B ,  Miles  - In t roduct ion  and Beview 
V,A,  Tech. - Get t h e  Deta i led  F a c t s  

Value Analyaf s i s  a system of "Do'sn, no t  a system of "DongtBsW. 
You were asking about "Can you have contac t  with t h e  vendors d i r e ~ t ? ~  
With engineers  d i r e c t ?  And t h e  answer i s  always nPes". We always 
have t o  push Value Analysis and h e l p  them. They have t o  push 
others .  We don% want anybody t o  s e t  any roadblocks i n  t h e  way of 
value ana lys t s .  There a r e  p len ty  of roadblocks i n  t h e  way of 
everybody e l s e  

Pesterday we probably should have brought f o r t h  a major 
thought, but we didn ' t  L e t t s  do it now. The environment t h a t  we 
w i l l  work i n  i s  an enx i roment  of people, manufacturing men, 
piwchasing men, engineers ,  who a r e  doing i n  many cases  t h e  b e s t  
they  can; who have c e r t a i n  l i m i t a t i o n s  and c e r t a i n  a b i l i t i e s ;  who 
i n  no case a r e  supemen, None 0% t hese  people a r e  d ~ i n g  t h e i r  jobs 
p e r f e c t l y .  We a l l  know t h a t ,  Ho human being i s  tha$ good. S t i l l ,  
wegre as good a s  t h e  average; probably no b e t t e r  than  t h e  average* 
By he lp ing  each o t h e r  we can p e r f o m  b e t t e r  than t h e  average, Our 
Job i s  t o  recognize t h a t  i n  today's competit ive market no one is 
good enough t o  make t h e  outs tanding  success  we need, One of our 
b igges t  problems is %o g e t  every one i n  our  Company t o  recognize 
t h a t ,  Therefore, every one w i l l  search  f o r  he lp  and be eager  f o r  
help.  Our job, then,  i s  t o  recognize t h a t  i n  any department t h e s e  
a r e  men wt$h a b i l i t i e s  sca l ing  from 'way up, down t o  average. Thare 
are men who a r e  s e l f l e s s ;  who don" t h i n k  of themselves a t  a l l m  The 
a r e  wonderful t o  work wi th ,  They gust  want t o  do a job f o r  GJ3, and 
t o  our  competitorso %'here a r e  o t h e r s  whose prerogat ives  a r e  on t h e i  
s l eeves  a l l  t h e  dime. Let's expect t h a t ,  Our job i n  t h a t  env i rome  
is t o  l e a r n  t o  g e t  them t o  c a l l  f o r  he lp  and t o  l e a r n  how t o  he lp  
theme Working t o g e t h e r  we can do a good enough job, but  no man aloaa 
i s  good enough i n  any Pine t o  do any job good enough i n  General 
E l e c t r i c ,  

Go r i g h t  up t o  Cordiner. He r a l i z e d  he couldn't be p r e s i -  
dent  of  t h i s  Company. Therefore, he delegated a segment of h i s  
a u t h o r i t y  t o  each of four  men. Me delegated it down; they d idne t  
b r ing  any up. There a r e  f o u r  H r ,  Cordiners i n  t h e  Exemt ive  Viae 
Pres ident  pos i t ions .  He sa id ,  "I can't poss ib ly  do t h e  p res iden t ' s  
jobon Let %he r e s t  ~f u s  h e l p  keep t h a t  philosophy throughout $he 
Company. 

\ 

Yesterday we saw %ha.$ it was our move; t h a t  yesterday's tech- 
n iques  and methods kep% us fn t h e  r a s e  but  %hey cer%afnly  didn9% 
produce any w i n i n g  %earns. Today with t h e  s p e c i a l i s t s  we have, 
with t h e  know-how we have, with t h e  h e l p  we have, we can winQ ThaCws 
OW gobe We be l i eve  we have he re  one of  t h e  main =tools %ha$ w i l l  
he lp  us t o  win i n  t h e  market place.  That's r e a l l y  %he scoresheet .  



1% going t o  review t h e  m j o s  o f n t ~  of value Analysism F i r s t ,  
value a n a l y s i s  i s  not  a substitute f o r  any work now being done. It 
i s  an add i t ion  and it will help t h e  work now being doneb Second, we 
know we can ge t  l5$ $0 25% more on the ayerage out  of shop cos t  
without a f f e c t i n g  perforaanse.  Each purchasing value a n a l y s t  i s  
taught  t o  use a businesswanrs $.xlgnnent. PelPows, you've become 
businesmen.  Get ou% from under whatever thumbs t h e r e  a r e  around 
you t h a t  made you feel you had ts do t h i n g s  t h a t  didn" t a k e  sense 
t o  $ 8 ~ .  Hex&, value a n a l y s i s  relates c o s t  t o  funct ion.  What do we 
g e t  f o r  t h e  money we pay? We spend wha% t h e  company saves. We 're 
handing o u t t t h e i  r money every t h e  we make a p l m n f n g  card, every 
time we place an order ,  every time we design a th read  on a screwe 
What do we r e a l l y  ge t  i n  func t ion  f o r  %hat  rmoney we hand out?  Third, 
value a n a l y s i s  i s  an engineering and a manufacturing t o o l  t h a t  u s e s  
n o t  only 1 1 0  of t h e  know-how t h a t ' s  i n  our  Company, but 9/10 t h a t  
e x i s t s  i n  t h e  thousands of o t h e r  s u p p l i e r s  throughout t h e  country 
and br5ngs t h a t  i n t o  work on our  product. Fourth, value a n a l y s i s  
h a s  t h i s  simple study; t h a t  is,  what i s  i t 4  What does it cos t  per 
year? What does i t  do?' Wha% e l s e  would do t h e  job? What would 
t h a t  cos t?  To c l a r i f y  t h e  thinking,  value a n a l y s i s  accepts  only 
t h e  c o s t s  t h a t  b r i n g  c l e a r  and d e f i n i t e  funct ion .  What i s  funct ion?  
Something t h a t  makes t h e  product work b e t t e r  o r  s e l l  b e t t e r -  Value 
a n a l y s i s  is no t  comif,teework. It is conducted by one man i n t e n s e l y  
following h i s  p r o j e c t  a d  d & ~ @ ~ s s i n g  var ious  phases of it wi th  
o t h e r s  who have c r e a t i v e  imagination and c r e a t i v e  i d e a s  t h a t  w i l l  
help.  Value a n a l y s i s  i s an on--&-job Prsrehasfslg Department job. 
Value Analysts must work with a l l  t h e  f a c t s .  A planned program f o r  
p r o j e c t  study has  been prepared, tested m d  w i l l  be made a v a i l a b l e e  
We a l l  f e e l  t h a t  we can develop a va luabhl i ty  in f e l lows  l i k e  gour- 
s e l v e s  so t h a t  n ine  t imes  out of ten you w i l l  look a t  a t h i n g  and 
you8P$ say, "It j u s t  s h p l y  i sn%t r i g h t  ot t  

We have found t h a t  a mn is a deefded handicap i f  he h a s  
worked on a p r o j e c t  f o r  a length  of $he, It's f a r  b e t t e r  i f  he 
w i l l  g e t  o f f  a ways from it =d work on an a r e a  t h a t  uses  t h e  same 
techniques but where t h e  same 8tdonft  %a do not  apply. We have proof 
of t h a t  repeatedly,  The t o p  job sf value anaPys$s i s  t~ l e a r n  t h e  
f a c t s ,  generate  good so lu t fons ,  s e t  them up with a d o l l a r  sign, and 
then  r e f e r  them t o  t h e  person de legated  by t h e  Manager, He can then  
walk away from them and go right on wi th  t h e  next  job, always working 
a t  h i s  t o p  ~ k f b % e  E o w e ~ e r ~  he wL%P net  t r y  t o  push people around 
without au thor i ty  and make himself disagreeable  by a l i e n a t i n g  those  
who w i l l  he lp  on h i s  nexk p r o j e e t  

Value a a l y s i s  i s  a full-%ime job, It must be thorough and 
i n t e n s e  as it r e q u i r e s  se r f  o w ,  hard thought, immediate a c t i o n ,  It 
i s  b a s i c  %ha& value a n a l y s t s  make no savings claims f o r  t h e r e  h a s  
not  been one p lace  on t h e  Company where they  have t r i e d  t o  make 
s a d n g s  claims where we have had good r e s u l t s .  There have been no 
p laces  where they  have adop%ed the  sys%em of no savings claims where 
they  d id  not  g e t  good r e s u l t s e  



Purchasing Value Analysts must look some i n t o  engineering, some 
i n t o  Manufacturing, some i n t o  Purchasing. How e l s e  could you decide 
whether t o  spend your money t h e  way i t P s  being spent on a p a r t i c u l a r  
p a r t  "a 

Value Analysts make no dec i s ions  and f i rs t  of a l l ,  they  must 
l e t  o t h e r s  know t h a t  they don9 t  make any d e c i s i o n s  so t h e  engineer 
o r  t h e  buyer, t h e  manufacturing o r  methods man i s  never edgyo He 
knows "he i s  a prosecut ing a t t o r n e y  developing information f o r  me; 
he's never going t o  t ake  t h e  prerogat ive  of t r y i n g  t o  make a 
dec is ion  f o r  me .P' 

I n  Government work we have found t h e  percentages t o  run very 
much higher  - 50% t o  75% - we be l i eve  can be removed without c u t t i n g  
down sa fe ty  f a c t o r  o r  funct ion ,  We have a program s e t  up f o r  not  
only t r a i n i n g  value a n a l y s i s  s p e c i a l i s t s  but f o r  t r a i n i n g  buyers t o  
a s s i  st i n  our  Purchasing Departments. 

To a s s i s t  i n  g e t t i n g  of f  t o  a good s t a r t  today on your pro jec t  
we w i l l  p r e e e w  t h e  value a n a l y s i s  job planned. You've got  these  
p r o j e c t s ;  you look a t  them; and i f  you have had any time t o  study 
them - and f t h i n k  probably you haven't; youtve been g e t t i n g  i n f o r -  
mation - you w i l l  very soon g e t  t o  t h e  panic s t age*  On every pro- 
j e c t  t h z t  we have, we look a t  it f i r s t ;  it t a k e s  an hour o r  two o r  
t h r e e ,  sometimes a day o r  two o r  t h r e e ,  depending on t h e  s i z e ,  t o  
f i n d  out  what t h e  f a c t s  a r e ,  Then comes t h e  time t o  genera te  some 
use fu l  idea ,  o r  t h i n k  of some s p e c i a l i s t  who may help,  and ge t  him 
on t h e  job. You911 look a t  it and t h e  wheels go round and round 
and panic s e t s  i n .  Well, t h i s  i s  t h e  one t h a t  wonPt c tack-  

I don't know of a job t h a t  wetve ever  had t h a t  didn" go 
through t h a t  s t age .  HouPl l  f i n d  t h a t  you do on these .  We a l l  go 
through it. To h e l p  g e t  through t h a t  s t age  which y o u a l l  be mnning  
through about today and tomorrow, we w i l l  review t h i s  genera l  p lsn .  
Some of t h e s e  t h i n g s  you've done; some wetre going t o  study i n  
d e t a i l  l a t e r .  Mere's t h e  stquickie" on it: 

F i r s t ,  t h e  information phase - secure a l l  p e r t i n e n t  f a c t s ;  
a c t u a l  samples i f  p a r t s  a r e  p r a c t i c a b l e  ; cos t s ,  quant i % i e s ,  vendors, 
drawings, s p e c i f i c a t i o n s  and planning cards.  Review t h e  manu- 
f ac tu r ing  methods; d i s c u s s  it thoroughly with t h e  engineer;  ask 
quest ions;  l i s t e n ;  develop with him a thorough understanding o f  t h e  
problem. 

Next, d i s c u s s  and de te rn ine  t h e  amount of  e f f o r t  which should 
reasonably be expended on each i teme Sometimes f i v e  minutes spent 
on a screw o r  a washer o r  a b o l t  w i l l  save $500, Spend t h e  f i v e  
minutes, but  d o n p t  spend f i v e  days* Evaluate your o m  time i n  t h i s  
phase. .r 

Mext, i s  t h e  specula t ing  phase, This i s  where you a r e  about 
now and t h i s  i s  t h e  phase t h a t p s  r e a l l y  wonderful fun. This one 



r e a l l y  sepa ra tes  t h e  wen from She boys, Some fe l lows  do not  have an 
imagination, The fe l lows who do not  cannot enjoy t h e s e  specula t ive  
phases. Even i f  you do abouL %wo-thirds s f  t h e  people with an 
imagination have been stepped on, so they*x-e ashamed 0% i to %'hey 
apo loge t i ca l ly  suggest i d e a s ,  Ssae of t h e  f i n e s t  i d e a s  I have h e a ~ d  
have been suggested as apologies  by men with wonderful imagination 
and abiki.ty who have been submerged and stepped one I n  the 
specula t ive  phase, no negat ive thought fs allowed, Evwy one i s  
encouraged t o  b ~ i n g  f o r t h  any idea ,  no mat ter  how remote and make a 
note  o f  f % .  Wo mat te r  how sf  Ply, how foobi  ah it may seem, a 
c e r t a i n  percentage of those  s i l l y  i d e a s  cause somebody e l s e  t o  t h i n k  
i n  a channel he has  not  thought in before and he b r i n g s  f o r t h  an i d e a  
t h a t ' s  wonderful. WePlSb give you l o t s  of examples %ha% a r e  j u s t  
shocking where t h a t  h a s  resu$$edo 

Wevve been i n v i t e d  t o  s i t  in on d iscuss ions  with a number of  
cos t  reduct ion  committees. I haye never- found a e o m f t t e e  where we 
could g e t  them $o s t o p  thfnking  nega t ives  when t h e  s l i g h t e s t  new 
seed of an idea  was sown, They wonft  leave  f t  t ime t o  grow a d  
develop i n  t h a t  group before swatt ing it downo That i s t h e  second 
s tage .  We generate  every poss ib le  s o l u t i o n  t o  t h e  problem, consul t  
o t h e r s  who may help,  systemati  @ a l l y  explore var ious  mater i  als,  
machine processes,  rearrangement sf p a r t s ,  e t c , ,  encourage f r e e  use 
of t h e  imagination, record  every suggestion, no mat t e r  how remote it 
seems and e s t a b l i s h  two-man teams f o r  $he c rea t ion  of addftf  onal  
i d e a s  on jobs t h a t  a r e  l a r g e  enough. During t h i s  sess ion  no 
negat ive  though%s a m  alPowedE That's i n  l i n e  with s t reaml in ing  our  
thinking,  focusing evePy o n e t s  ac$f ons and thoughts  i n  t h e  same 
direction a t  t h e  sane t ime. 

The next  t h i n g  i s  t h e  a n a l y t i c a l  phase. Mere we eva%ua%e each 
i d e a  ca re fu l ly ,  s if t  ou t  those  t h a t  a r e  d e f i n i t e b y  imprac t ica l ,  
u sua l ly  eigh$ out of t e n  youql l  s t r i k e  r i g h t  o u t *  This i s  t h e  t ime 
&Q do it, They have had a chance t o  grow* 1% t h e y  havenv-6 taken 
root ,  we don% have t h e  c a p a b i l i t y  sf making $kern successfu l  i n  %he 
crowdd. InvesGigate a l l  promising Bdeas f o r  p r a c t i c a l i t y  and savings 
p o s ~ i b i l f t i e e ~  Se%ec$ t h e  most promising ones, s e t  up a program t o  
pursue each o f  them v i g o r o ~ s P y ~  

We c a l l  this next  phase the  Vendor Contac$ Phase, It could be 
broadened a l i t $ l e  $0 Bendor a d  SpeciaPis t  gon$ae$ PhaseB Through 
t h e  respons ib le  buyers seam&, for the be s t  app l i cab le  s u p p l i e r s  =d 
f i n d  t h e  b e s t  s p e c i a l i s t s  on t h e  sub j ec t e  Give good s u p p l i e r s  
enough f a c t s  t o  enable them t o  make good suggest ionss  I n  o t h e r  
words, u n t i e  t h e i r  hands, show %hem what h a s  $0 be done, What we 
need i s  t o  be t  them come f o r t h  wi th  t h e  suggest ionG This phase, 
when properly c a r r i e d  out ,  w i l l  s t rengthen  t h e  buyer i n  h i s  
p o s i t i o n  and dl% add t o  h i s  $ a c i P i t i e s .  Tha% i s  s t i l l  e s s e n t i a l l y  
r f  gh t  0 

Then we need engineering rea$udy wid prepax$$srt%. of  t h e  
s a a v  shee t s ,  



When you s t a r t  your p r o j e c t s  i f  you f e e l  l o s t  and panic, then 
you're a normal case. That's what always happens* Perhaps we 
should analyze a few p r o j e c t s  t o  show how formidable they appeared 
a t  first and how e a s i l y  they  were solvedrn 

The main subjec t  i s  t h i s  - your job i s  value ana lys i s .  It 
i s n ' t  some one e l se ' s  job, If some one e l s e  % e l l s  you what you 
don't need, Igd suspect him, because how could anybody e l s e  poss ib ly  
know what you need. I f  you accept t h a t  you%e jus% accept ing  a 
shackle.  This job of value a n a l y s i s  i s  a hard, tough job. You 
have t o  make t h i n g s  come f o r t h  where they  haven" tome from before,  
You can% t d o  it with one hand t i e d  behind you o r  with one eye bl ind-  
folded. You must have a l l  t h e  f a c t s *  Pf it means going and making 
an i ssue and going t o  t o p  management t o  g e t  f  t, GOe We've had 
p len ty  of such c a s e s  and t o p  management wants r e s u l t s ,  

What do we need t o  s t a r t  a job? Annual produc%ion and 
ordering q u a n t i t i e s ,  copies  of a l l  t h e  drawings, showing each 
materf a l ,  t h e  assembly drawing, wir ing diagram, t e s t  and ad jussjment 
specs,  supplementary specs, i f  any, and need a breakdown of a l l  
c o s t s  r i g h t  up t o  shop cos t s .  Shop cos t  i s  t h e  t h i n g  t h e  salesman 
i s  slapped with and what he must s e l l  i n  t h e  marketplace i n  
competition. That 's  t h e  c o s t  we're going t o  g e t  ahold o f s  We're 
going t o  t r y  t o  g ive  t h e  salesman an even break. I n  c o s t s  we need 
t h e  material., l abor ,  I.PI(I,E, If o t h e r  than  b a s i c  raw m a t e r i a l s  a r e  
used, t h e  name of  t h e  vendor and t h e  p r i c e ;  a memorandum concerning 
any spec ia l  accounting, t h a t  is,  l a b o r  accounting, ad jus ted  o r  un- 
ad jus ted;  var iances,  when you have obtained abE t h e  f a c t s  you s tudy 
t h a t  so you a r e  f a m i l i a r  with i t ,  too, so you can t a l k  t h e  aecount- 
an t ' s  language. If you can't,  y o u a l l  have t h e  cards  shuff led  aroUnd 
and y o u f l l  never ca tch  up with himo 

A breakdown of  assembly and sub-assembly show cos t s ,  copy of 
t h e  planning cards  o r  genera l  desc r ip t ion  of t h e  t y p e s  of process,  
and then a c t u a l  samples of t h e  ind iv idua l  p a r t s  and assemblies, 
where p r a c t i c a l .  I n  t h e  case of our  b i g  products  l i k e  bf g motors, 
i t D s  a case of going down and seeing them and working wi%h t h e  
smal ler  p a r t s  and then  going out  on t h e  f l o o r  t o  do t h e  r e s t ,  

That sounds simple, doesn't i t? J u s t  a case of going and 
g e t t i n g  it. It j u s t  simply i s n %  t o ,  Let me t e l l  YOU a few 
experiences.  HereDs wha% happens. I n  one case a f t e r  t h e  managemri; 
had asked f o r  programs, they  became enthusiastic i n  value ana lys i s .  
They wanted one of t h e i r  products  t r i e d ,  They sa id ,  Hk?eJll have a11 
t h e  d a t a  a v a i l a b l e  and over on a c e r t a i n  dateOt1 Well, w e  go t  s 
Crainee ready t o  do t h e  job* There was t h e  da ta .  The c o s t s  were 
l a b o r  and m a t e r i a l ;  nothing i n  it about I A , E ,  Xel l ,  we c a l l e d  o v e r  
a d  they s a i d *  YfThr only c o s t s  we give out  a r e  l a b o r  and mater ia l" ,  
Gee, it s t ruck  m e  i n t e r e s t i n g l y ,  If you fe l lows  h a w  a w2y o f  making 
t h i n g s  f a r  j u s t  l a b o r  and m a t e r i a l ,  you're j u s t  what wewre looking 
f o r *  Well, they  didn" ggivs anything out  bu-b l a b o r  and mate r i a l .  
C AS You go and g e t  your supemi  sor  t o  %el% t h e  manager t h a t .  If 



he dec ides  t o  send over  t h e  shop cos t  information we have a man 
a v a i l a b l e  t o  do t h e  job. If he doesn't,  we have p len ty  of o t h e r  
jobs f o r  him t o  work on. It came over, but  it had t o  go c l e a r  t o  
t h e  manager t o  break it down. 1'11 be t  every poor guy i n  t h e  p l a n t  
who's been t r y i n g  t o  g e t  t h a t  kind of information t o  do h i s  job up 
t o  then  has  been b a t t e d  down and h a s  j u s t  been given p a r t  of t h e  
f a c t s .  

I n  another case on a c o n t r o l  device,  t h e  accountant sa id ,  
"There i s  no use  f o r  u s  t o  g ive  you cos t s ,  anyway, becuase c o s t s  
a r e  r e a l l y  jus t  averages,  d i f f e r e n t  overheads apply, r e a l l y ,  from 
p a r t  t o  pas t .  We j u s t  average them out  t o  make accounting simples. 
Costs don't r e a l l y  mean anything, anyway. Theytd j u s t  mislead you 
i f  we gave them t o  youeT. Well, t h e  only t h i n g  i n  my r e a c t i o n  t o  
t h a t  was t h a t  t h e r e  was one t h i n g  I ' m  sure  about and t h a t  was t h a t  
t h e r e  w a s  a l o t  of r t I ,MeE,  t h a t  goes t o  pay accountants.  That was 
t h e  way I reac ted  t o  t h a t ,  i f  c o s t s  don't mean anythingL Well, we 
got  t h e  c o s t s  the re ,  t o o o  

There a r e  a l o t  of shadow-boxers around i n  our  Company ye t ,  
and t h e y  haven't come up aga ins t  r e a l i t y .  Now, I want them t o  come 
up aga ins t  r e a l i t y  wi th  you guys ;  I don't want you t o  accept  non- 
sense from them. Youeve got  t o  have t h e  f a c t s  t o  do your job* 

Well, t h i s  was an i n t e r e s t i n g  case. One of t h e  c r e a t i v e  
engineering t r a i n e e s  had 90 days value a n a l y s i s  t r a i n i n g  and he 
showed up a s  a Furchasing Agent i n  one of our p l a n t s  about a year  
and a h a l f  l a t e r .  He c a l l e d  and s a i d  !'Say I. wish you'd t ake  t h i s  
product and do an a n a l y s i s  on it Out he re  they  don't understand 
what value a n a l y s i s  th ink ing  f s e n  Well, t h a t ' s  swel l ,  so we put it 
on t h e  schedule f o r  t h r e e  weeks ahead, got  a new man t o  do t h e  job, 
s e n t  him down t o  l e a r n  t h e  manufacturing and t h e  engineering. He 
c a l l e d  up a t  t h e  end of  h i s  second day and sa id ,  "Say, I ' m  i n  
trouble." What  9 s  t ha t?"  "Well, 1% ready t o  come and they  t e l l  me 
1 can" br ing  out  any of t h e s e   coat^.^ W e l l ,  t h a t g s  i n t e r e s t i n g .  
kdhy n o t e n  fgWell, they  say tha% they  can g ive  abso lu te ly  no c o s t s  
t o  any one ou t s ide  of t h e  p l a t  without a v ice  president"  a p p r o ~ a l . ~  
"That 's i n t e r e s t i n g .  Maybe you or 1 ought t o  g e t  acquainted with 
t h e  v ice  pres ident .  The Purehasing Agen+, sa id ,  "I t h i n k  it 's time I 
got  acquainted with him. I want t o  t a k e  a t o s s  a t  i t e n *  He d id ,  
knd t h e  next  day he c a l l e d  m e  back and sa id ,  W I  g o t  approval,  a l l  
r i g h t *  They're l e t t i n g  t h e  f e l low go with t h e  He worked on 
f o r  about a couple weeks and g o t  t o  where he needed more f a c t s ,  more 
i n f o m a t i  on, a l o t  more manufacturing information. He went back 
again - I happened t o  be  on vaca t ion  t h e  second time. They hunted 
me up somewhere and it was t h i s  young l a d .  He sa id ,  "1 came i n  here 
and s tud ied  methods and planning and manufacturing cos t s ;  I have it 
a l l  w r i t t e n  on t h e  drawings; 1% i n  t h e  middle of it* Now, as I 
start  t o  l eave  t h e  accountant t e l l s  me 1 c a n t t  t a k e  any o f  t h a t  out  
of t h e  plant." I sa id ,  Why not?" W e l l , "  he sa id ,  " t h e i r  regula-  
t i o n  i s  t h a t  any manufacturing information t h a t  goes out  has  t o  have 



a v ice  president"  a a p r ~ v a b . ~  W e l l ,  aPP r i g h t ,  you g e t  your 
Purchasing Agent on t h e  phone" (He put  him on)  and I sa id ,  
Who's going t o  see t h e  v ice  p res iden t  t h i s  time?" Well,'"e sa id ,  
"1'11 see  him again." He d i d  and I didn ' t  hear  anything more of 
him which meant t h a t  he got  approval and brought it back and went 
to  work on t h e  job. He found p a r t s  i n  t h e r e  where they  could make 
fhnct ional  p a r t s  f o r  one-tenth t h e  c o s t  and do t h e  same job exact ly ;  
o t h e r s  for. ha l f  t h e  cos t ;  o t h e r s  f o r  t w o - f i f t h s  t h e  cos t .  That's 
t h e  kind of a  t ime you ' l l  have t o  g e t  t h e  r e a l  f a c t s  so you can do it. 

Most people have been brushed off by t h e s e  paper boxes t h a t  
enclose aEP of these  a reas .  

Another case - and t h i s  i s  t h e  one t h a t  d i d n t t  go through - 
one group wanted some work on con t ro l  devices;  they  wanted q u i t e  a  
l o t  of work, so a  schedule was s e t  up. W e ' l l  g e t  a  couple of men 
and put them on it a month from now." What  do you need?" We gave 
them a schedule of what we needed. A month from then  i t  wasnat 
the re .  We had t h e  men ready and t h e  s t u f f  wasnat t h e r e .  "We have 
our desks empty and our boys a r e  ready t o  work, where do we go from 
here?" he sa id ,  "you fe l lows want too  much s t u f f .  We th ink  
it would t a k e  a man 30 days t o  d i g  out  a l l  t h e  s t u f f  t h a t  you 
fe l lows  want about those  four  OY f i v e  productse"  "Sure it w i l l e ~ s  
f E b d  af'wer you d i g  ft out  i t t s  going t o  t ake  two of our  men 90 days 
t o  do sone%hing with it." They didn ' t  have enough a u t h o r i t y  and 
ac t ion  i n  t h a t  a r e a  so we took t h e  men and put them t o  work on 
something e l s e .  Well, some of our a r e a s  theyqre cleaning up. Some 
have f u r t h e r  t o  goe That one now has  made progress .  They're ready 
MOW f o r  a c t i o n  b u t  they  weren't t h e n o  

Fellows, I ' m  t e l l i n g  you those  t h i n g s  because y o u q l  bump i n t o  
%hema Don% Pet them bat, you down, You b a t  them down?. I thought 
you might l i k e  a couple of s p e c i f i c  examples- 

For example, on a  d ispenser  device,  when we ge t  t h e  a c t u a l  cos t  - 
and t he  a c t u a l  p a r t s  - we Pook a t  a small sp r ing  about h a l f  t h e  s i z e  
sf your thesmb. It 's cos t ing  13-l/2$; 35,000 t o  45,000 per  year .  It 
f a l l s  on i t s  face  when you g e t  t h e  complete c o s t s  and t h e  whole 
s t o r y  from t h e  fac to ry .  It i s n ' t  worth t h a t  much money, Working 
with Purchasing we f i n d  t h a t  i n s t e a d  of 136, i t ' s  worth 9/10 of 16. 
%tBs  made a s  a tapered  sp r ing  and can j u s t  a s  we l l  be a s t r a i g h t  . 
spr ing  and perform t h e  sme func t ione  

Another t h i n g  came out  t h a t  some vendors w i l l  s e l l  a tapered 
spr ing  f o r  l e s s  than  a  s%ra igh t  and o t h e r s  a s t r a i g h t  f o r  l e s s  than  
a tapered.  

Another was t h e  case  of a l i n k *  Here was l inkage  about 1/2 
inch  t h i c k  and about 4 inches  long; t o o  t h i c k  and t o o  mall  t o  be 
punched ou t  of  s o l i d  s t e e l e  I% was hogged out ,  cos t ing  90#* 
Seeing t h e  cos t ,  906, f o r  t h a t  PfLt le  p a r t  - How can we do i t ?  



It quickly came forward: Make it of laminat ions,  and by making i t  
of t h r e e  laminat ions which could be punched out ,  i t s  c o s t s  goes t o  
256 i n s t e a d  of 9 l # *  One t h i n g  t h a t p s  abso lu te ly  n e c e s s a q  i s  t o  
have t h e  complete c o s t s  before  you s tar t  anything* Fellows i f  you 
t r y  t o  do it with only p a r t  of t h e  in fomat ion ' ,  you"e wasting your 
time. Your time i s  t o o  valuable .  Don't waste i t  l i k e  t h a t o  

In  another  case t h e  cos t  of a l i n t  t r a p  ihows 94$ apiece f o r  
it. P r e t t y  simple t h i n g  but  it has  a l o t  of p a r t s  on it. Here a r e  
the pa r t s ,  h e r e  i s  t h e  c o s t B  A l i t t l e  study shows t h a t  It can be 
made of about $wo p a r t s  i n s t e a d  of f i v e ,  You a r r i v e  a t  t h e  same 
end r e s u l t  and it c o s t s  48& i n s t e a d  o f  94$, 

What i s  it t h a t  starts you on t h a t  trail"!tts t h e  c o s t  t h a t  
s t a r t s  you on t h a t  t r a i l ;  i t as  having t h e  p a r t  before you and seeing 
it and using your businessman*s judgment. It j u s t  doesn8t  make 
sense. It i s n ' t  a p i l e  of  b l u e p r i n t s  t h a t  starts you on t h a t .  A 
p i l e  of b l u e p r i n t s  i s  p r e t t y  hard t o  f o m  judgment on costwiseo 
Always g e t  t h e  p a r t  when t h e  p a r t s  a r e  ava i l ab le .  

Well, t h a t  works out t o  make a d i f fe rence  of $28,000 a year  
f o r  t h e  same performance. 

Another t h i n g  we bump i n t o  once i n  a while, "We can't spare 
t h e  pasts." Well, t h a t ' s  too  bad, "If you can't spare t h e  p a r t s  
we Pll work on something e l s e .  This  i s n t t  a game. WeQe not  asking 
f o r  t h e s e  t h i n g s  j u s t  f o r  fun. Wetre working on t h e s e  t h i n g s  t o  
produce r e s u l t s .  To produce r e s u l t s  we have t o  have a chance. I f  
we donPt  have a chance, we'l l  work on something e l s e .  Otherwf s e  
you ell f a i l .  T h e y f l l  t h i n k  t h e  f a i l u r e  i s  your r e s p o n s i b i l i t y .  
I$"11 be because they  d i d n v t g f v e  you what you need. Know what 
you need and make sure you ge t  it. 

J u s t  a l i t t l e  throwback t o  yesterday on u s i n g  your own judg- 
ment. I"1 give you t h e  a c t u a l  s t a t i s t i c s  o f  a group of about 18 
o r  12 very e x c e l l e n t  manufacturing men i n  a meeting on value 
ana lys i s .  I took a s e c r e t  b a l l o t  t o  f i n d  out how much of t h e  time 
each one of them i s  doing t h i n g s  t h e  way he thought it ought t o  be 
done. It was shocking, A s  I ranember it, something l i k e  50% were 
doing it t h e  way they  thought it ought t o  be done i n  l e s s  than 4% 
of t h e i r  time. Gee, how cheaply they  a r e  s e l l i n g  t h e i r  services! 
They were a l l  more o r  l e s s  doing Chate By t h e  t ime we g e t  through 
here  I w i l l  be disappointed i f  any of you fe l lows do t h i n  s o t h e r  
than  %he way you t h i n k  they ought t o  be done more than  1 0  of t h e  
time. 

B 
Well, here  a r e  examples, how t o  use  your own judgment. On 

our renewable fuse ,  and i n  a bus iness  like fuses ,  our competitors 
g e n e r a l l y  give u s  a miserable  she l l ac ing .  Take t h e  plug f u s e s o  
The Pas t  I knew of it we made 2% of t h e  plug fuses  used i n  t h e  
United S t a t e s .  Itqs such a miserable  l i t t l e  businesso Although 



wesve got a  l o t  of automation and i t ' s  s t i l l  q u i t e  a  l o t  of d o l l a r s ,  
we%e wondering whether t o  go out  of t h e  bus iness*  Maybe we have, 
I donst know. Tha t9s  a  l o t  l i k e  a lamp, i s n ' t  i t ?  Automatic t o  t h e  
n t h  degree, We ought to have 35% t o  40% of t h e  plug f u s e  bus iness  
and it ought t o  be a p r o f i t a b l e  l i n e .  On t h e  renewable fuse,  the re ' s  
a cap t h a t  goes on t h e  end t h a t ' s  nade out of  b rass .  The cen te r  i s  
machined away and a thread  it put on i t .  It c o s t s  3-1/26. The 
fuse l i n k ,  a s  you know, i s  z inc .  Gries  reproducers  could c a s t  and 
put the  t h r e a d s  on t h a t  whole head p a r t  f o r  t h e  fuse .  Bear i n  mind, 
it % s t a t i o n a r y .  it doesn't go anywhere, o r  move - and it would 
cost  him 1-1/2Q, no t  3-1/2$, t o  provide it i n  zinc.  However, i t e s  
customary t o  use it i n  b r a s s  and Underwriters have not  approved it 
i n  zinc f o r  t h e  head. We've got  a  t i n y  l i t t l e  l e a f y  f l a k y  piece of 
z inc  in t he  middle t h a t  i s  t h e  h e a r t  of t h e  th ing ,  and s t i l l  we pay 
over double f o r  t h e  end, i n  brass .  

That * s  yesterday 's  th ink ing ,  i n  my book. I want a l l  of you 
fe l lows  t o  become f r e e  while  we%e among ourse lves  here ;  say any 
t h i n g  you want t o .  If you t h i n k  i t  ought t o  be done, say it OD@% 
t o  be done. Maybe we'll be r i g h t .  Maybe we'l l  be wrong* In our 
book w i c k  our own judgment it looks  as though i t 's  wrong, dsesnBt  i t ?  
It surely does t o  mee Furthermore, t h e  fuse  l i n k  t h a t  goes i n  t h e r e  
i s  a t h i n  pSem of z inc  about 4 inches  long and 3/8 wide and very 
+,bin. I n  order  t o  make necks t h e r e  t h e y  weld on f o u r  li$%ls pieces  
of zinc; one on each s i d e  separated by about 1/& inch.  Tha& con- 
d u c t s  t h e  hea t  away; d v e s  it a l i t t l e  time l a g .  I n  o t h e r  words, 
then, w e  have a  z inc  r ibbon which h a s  two t h i c k  p laces  on it. Well, 
i n s t e a d  of t h i s  welding, as t h a t  was, why don't we g e t  a z inc  
r o l l i n g  m i l l  t o  r o l l  u s  l o n g i t u d i n a l l y  z inc  %hat  h a s  two t h r e a d s  i n  
i t ?  We'll have t h e  same th ing ,  We went t o  a  z inc  company and they 
sa id ,  Wo, we can't do tha t . "  "Well, why can* t  we do i t 3 "  "Well, 
it i s n ' t  p r a c t i c a l .  You can't handle z inc  t h a t  way ." We went t o  
another  p lace  where t h e y  r o l l e d  z inc  and they  s iad ,  W e l l ,  it looks  
p r e t t y  tough," "Let" look i n t o  it* Why c a n t t  w e  do it?" W e l l ,  
w e w l l  make a  couple of experiments and seeet8 They made a  couple of  
experiments and then  they  took e x a c t l y  t h e  d i f f e r e n t  t u r n ,  They 
sa id ,  Yfou drop out  ~f t h i s  p i c t u r e  and l e t  u s  ' c a r r y  %he ba l l .  L e t  
u s  have all t h e  pa ten t  r i g h t s  t h a t  a re  involved. We w i l l  g e t  into 
t h i s  t h i n g  and we w i l l  make t h i s  th ing .  You can have what you wantieZg 
It j u s t  took t h a t  much pushing t o  g e t  them t o  go through t h i s  paper 
s h e l l  again t o  do something. They made up a  bunch of samples a d  
they  can r o l l  it l i k e  t h a t m  There, agaln,  it ?s us ing  your business- 
man's judgment rn When we heard t h e  first s to ry ,  "We can" toll i%,Pg 
it just d i h 8 t  m&e sense,  You fe l lows  use a l o t  of bus inesman$s  
judgment. That's one of t h e  keys t o  value a n a l y s i s  work. Every 
small  bus iness  h a s  men i n  t h e r e  us ing  a businessman9s judgmento Too 
~~aaay t imes  we f lunk ,  We s t e p  on t h a t  judgment, i n a d ~ e r % % n t x y ,  on 
young fe l lows  i n  our  Conpany. We've got  t o  jump ou t  from under t h a t m  

You know the  kind of a  load a t h e r  takes. Here was a case of 
t i m e r  g e a r s  being made o f  b r a s s  coat ing $20.00 per  lQ00,  Thf s 
fel low who was here yesterday e a s t  them f o r  $&m50- p e r  1000. Does 



it make sense t o  you? Well, u n l e s s  you see  a roadblock t h a t  w i l l  
s top  it, i t  does make sense, so keep it going u n t i l  you see a 
d e f i n i t e  roadblock. Remove t h e  roadblock, if you can, and then 

-. k i t 's  ,. ready t o  go t o  t h e  Hanager. 
, 

How do we g e t  t h e  c o s t s  from a vendor? 755 of the  d o l l a r  
volume of t h e  product i s  made from t h e  vendor. A l l  m a t e r i a l  i s  
so ld  f o r  what t h e  t r a f f i c  w i l l  bear .  That's t h e  way General 
E l e c t r i c  s e l l s .  That's t h e  way everybody e l s e  s e l l s .  A l l  of US 
here  who must form good businessmen's judgment, must have t h a t  a s  
a bas i s .  That being t h e  case, i t ' s  t h e  vendor's job t o  determine 
what t h e  t r a f f i c  w i l l  bear  and charge t h a t .  That doesn't mean he's  
going t o  be a shylock. T r a f f i c  won't bear  t h a t  much. That's a 
shor t -s ighted  pol icy.  I n  g e t t i n g  c o s t s  from t h e  vendors, two pa ths  
a r e  o f t e n  followed. The first, and t h e  main one, i s  st simply 
one cos t .  The vendor w i l l  supply t h i s  component f o r  5.00 and here  
it is. That's r e a l l y  a l l  t h e  c o s t s  t h a t  we have a r i g h t  t o  ask a 
vendor t o  make known; t h a t  w e  have a r i g h t  t o  expect a vendor t o  
supply 

MOW, t h e r e  a r e  some vendors who f e e l  t h a t  they  have s o  much 
confidence i n  c e r t a i n  a r e a s  of General E l e c t r i c  t h a t  t h e y  w i l l  i n  
t h e  long run command more bus iness  and a b e t t e r  p r o f i t  i f  t h e y  pro- 
vide you with much more costs .  We have vendors who say, "Come i n  
and we w i l l  g ive  you t h e  c o s t s  of every component t h a t  goes i n t o  
t h i s .  We'll t e l l  you how much i s  mate r i a l .  We'll t e l l  you how 
much i s  labor." I should say t h a t  maybe 10% t o  158  of t h e  vendors 
I B v e  come i n  contac t  with t a k e  t h a t  viewpoint. When they  do t h a t ,  
fe l lows,  t h e y f r e  g iv ing  us an added r e s p o n s i b i l i t y .  We have t o  
make sure t h a t  they  don't su f fe r  f o r  having put t h e i r  confidence 
i n  U s e  We can make sure.  

O f  coarse,  I h  pr imar i ly  i n t e r e s t e d  i n ' h e l p i n g  t h e  opera t ing  
groups t o  ge t  s e t  up t o  opera te  and t o  r o l l ,  and t h a t  ques t ion  ap- 
p l i e s  - you mean t o  a s t a f f  opera t ion  a t  a d i s t ance?  - Well, j u s t  
a s  a mat ter  of i n t e r e s t ,  t h e  first p r o j e c t s  t h a t  came were t h e  ones 
t h a t  were i n  commercial d i f f i c u l t y ,  and t h e  s a l e s  department sa id ,  
W e l l ,  we're sunk o r  s inking  and we're catching a t  straws - can't 
you help?" And a f t e r  t h e  first job was done t h e r e  were always too  
many of them offered .  What we d i d  then w a s  t o  decide t h a t  we could 
t a k e  about one p r o j e c t  f o r  each department and schedule them i n  an 
o r d e r l y  way, t a k i n g  t h e  ones from t h e  managers who were most i n t e -  
r e s t e d  f i r s t  and who would match our  e f f o r t s .  Then i t9s  j u s t  been 
a case of choosing a p r o j e c t .  There have always been more p r o j e c t s  
a v a i l a b l e  than  we have had t ime t o  do. 



A l l  

Am I t o  be l i eve  t h a t  we of General E l e c t r i c  can ask and expect 
a supp l i e r  t o  g ive  h i s  shop cos t  t o  us? The answer i s  tfNoqt? Any 
supp l i e r  should g ive  t o  you only t h e  information which he f e e l s  w i l l  
he lp  him t o  s e l l  more merchandise t o  G.E. a t  a b e t t e r  p r o f i t .  90% 
of t h e  s u p p l i e r s  f e e l  t h a t  a l l  t h e y  ought t o  give u s  i s  j u s t  t h e  
s e l l i n g  p r i c e ,  and I agree with then*  I: d o n t t  want t o  know much 
more. It pu t s  so much e x t r a  burden on us. There a r e  vendors who 
w r k  so c l o s e l y  on some of our spec ia l ized  products  t h a t  they say, 
" A l l  wetre  t r y i n g  t o  ge t  i s  c e r t a i n  p r o f i t  percentage, and you can 
come i n  a d  study our books and see where t h i s  money goes. See t h a t  
it cos t s  u s  h a l f  a d o l l a r  t o  take  t h e  b u r r  of f  of t h i s  th ing ,  and 
356 t o  do something e l s e ,  Anything you can h e l p  u s  t a k e  out  i n  t h e r e  
vLC.11 j u s t  br ing  t h e  s e l l i n g  p r i c e  d~wn.~T That % t h e  minor i ty  - when 
they  want t o  t ake  t h a t  viewpoint, t ha t "  f i n e ,  but t h a t ' s  t h e  
except ion,  

Roy Fountain: 

Unfortunately,  I glanced a t  t h e  program and saw t h a t  I was 
on i to I am t o  t e l l  you about t h i s  rocker  arm. This i s  a p a r t  t h a t  
i s  used on a contac tor  and i t  p i v o t s  about t h i s  center  por t ion  where 
you see my f i n g e r ,  t o  t r ansmi t  motion i n  t h i s  manner. This  
p a r t i c u l a r  rocker  arm was s tud ied  here  i n  Schenectady. I t ' s  a cas t -  
j-W, a malleable  cas t ing .  I am t o l d  t h a t  it h a s  t o  be malleable  
because c a s t  i r o n  broke. Malleable i s  t h e  only t h i n g  t h a t  w i l l  do 
t h e  job. So we s tudied  t h i s  p a r t  - it cos t  $3.30. After  studying 
it and g e t t i n g  a b e t t e r  c a s t i n g  supp l i e r ,  making some changes t o  
t h e  drawing o r  sug e s t i n g  changes, t h e  cos t  c f  t h i s  p a r t  dropped 
t o  $3.25 from t h e  8 3 .90. Well, you might say t h a t  *s i n t e r e s t i n g  t o  
save a few thousand d o l l a r s ;  a f a i r  reduct ion  i n  t h e  cost.. But 
Larry and I were d i scuss ing  t h i s  p a r t  and we wcndered why t h i s  
monstrosi ty  couldnvt  be made as a f a b r i c a t i o n .  It% a r a t h e r  
complicated gimmick, and h a s  a l o t  of su r faces  t h a t  a r e  func t iona l  
and have t o  be the re .  We t a l k e d  t o  exper t s  he re  i n  Schenectady, gava 
them t h e  cos t  of t h e  p a r t s ,  and sa id ,  "Can t h i s  t h i n g  be fabr ica ted?"  
I d i d  t h i s .  1 %  under l in ing  f"8 because [: made a l o t  o f  mistakes.  - 
I" t e l l i n g  you these  mistakes only because [: don't w a n t  t o  ca tch  
you making t h e  same mistakes.  We t a l k e d  t o  an exper t .  He looked 
t h i s  t h i n g  over; we gave him t h e  cos t s ;  and he sa id ,  P3No. We can't  
do it. Youql l  never l i q u i d a t e  t h e   tools.^^ & put my papers  i n  my 
bag and went back homeo Did I ask him how much t h e  t o o l s  would c o s t ?  
No. Did 2 ask him how much t 5 e  p a r t  would c o s t  so t h a t  i f  I d i d  kzzm~ 
t h e  cost  of t h e  t o o l s  I could t e l l  whether i could l i q u i d a t e  them 
o r  not?  No. It w a s  r a t h e r  discouraginge We knew some people i n  
another  GoEe Works t h a t  were exper t s  i n  f a b r i c a t i o n *  f took t h e  
whole dexice d o m  and l e t  them look a t  it, They s tudied  t h i s  p a r t  
i n  p a r t i c u l a r  f o r  one whole day. The answer - d i d n $ t  t h i n k  it wzs 
p r a c t i c a l .  Did 1 ask them why it wasn't p r a c t i c a l ?  1% a f r a i d  n o t q  



So I came back, I st i l l  wasn't s a t i s f i e d .  It seemed l i k e  we ought 
t o  be ab le  t o  f a b r i c a t e  t h a t  p a r t .  I took it t o  t h e  p l a n t  where t h i s  
p a r t  i s  made. An exce l l en t  man t h e r e  -- and t h i s  i s  no r e f l e c t i o n  on 
him o r  any one except myself -- looked a t  t h a t  and sa id ,  nNo, wetd 
never l i q u i d a t e  t h e  tools ."  Well, I 'd heard t h a t  s t o r y  before and i+, 
s unded p r e t t y  convincing, but I stil l  didnqt  bother  t o  ask him how 
much t h e  t o o l s  would cos t .  On we went. It didn ' t  seem l i k e  it was 
p r a c t i c a l  t o  make t h i s  p a r t  a s  a f a b r i c a t i o n ,  It didn ' t  seem l i k e  
we could ever  l i q u i d a t e  t h e  t o o l s .  So I went back wi th  my s to ry .  
We had suggested reducing t h e  cos t  of t h i s  p a r t  from $3.90 t o  $3.25, 
and ~-was-;aive enough t; th ink  t h a t  t h a t  was a ~ r e t t y - g o o d  job, ~e 
t a lked  t o  t h e  engineers .  They waid it looked l i k e  a p r e t t y  f i n e  
job. They couldn't see  anything wrong with- t h e  suggestions,  and 
they were adopted. But one of t h e  engineers  sa id ,  "Have you ever 
thought of f a b r i c a t i n g  t h a t  par t?PT Well, I sa id ,  fgSure.n And he 
sa id ,  What  r e s u l t s  d id  you get?"  I sa id ,  wWell, one place t o l d  me 
it wasnrt p r a c t i c a l  and one p lace  t o l d  me we couldn't l i q u i d a t e  t h e  
tools . r t  He sa id ,  "How much d id  t h e  t o o l s  cost?" Boys, you should 
have seen my f a c e r  It wasn't u n t i l  then t h a t  I r e a l i z e d  I had fo r -  
got ten  t o  ask. Somebody had blocked me ou t ,  I t o l d  him I: didn ' t  
know. He asked me i f  they  had given me any o t h e r  reasons why they  
thought t h a t  t h i n g  wasn't p r a c t i c a l  t o  f a b r i c a t e .  I thought f o r  a 
while and said,  "No, a l l  t hey  t o l d  me was t h a t  it wasnyt p r a c t i c a l o q a  
He s a i d ,  "Do you th ink  it can s t i l l  be fab r i ca ted?"  I sa id ,  tBSuree9f 
He sa id ,  Would i t  h e l p  you any if you had a sketch made upTP? 1 
sa id ,  nSure.v He sa id ,  *'O.K, I t h i n k  t h a t  can be fab r i ca ted .  W.etll 
make up a sketch. Then you can go t o  work," I sa id ,  W a i r  enough* 
Theregs  nothing Igd l i k e  be t t e r . "  So t h e y  had a sketch made up, 
put  a .  considerable  amount of design e f f o r t  i n t o  it, and here I was, 
a l l  loaded with a sketch.  I sen t  it out  t o  one of my f r i e n d s  again 
who was an exper t .  They s tudied  it and s e n t  me back a very n i c e  
l e t t e r .  It wasn't p r a c t i c a l .  About t h i s  t ime I began t o  wise upe 
I sen t  i t  out  t o  vendors t o  s e e  what t h e y  could do. I n  t h e  p lan t  i n  
which this was made we had a t o o l  es t imate  made. While t h e  t o o l  
es t imate  was being made, j u s t  o u t  of c u r i o s i t y ,  we thought we" try 
ts f i n d  out i f  t h i s  t h i n g  could be made, and how much would it cos t .  
This  was about two months a f t e r  we s t a r t e d  th ink ing  about whether it 
could be fab r i ca ted  o r  n o t .  It should have been one o f  t h e  very 
f i rs t  s t e p s  - t o  g e t  t h e  f a c t s :  how much would it cos t  i f  it can 
be fab r i ca ted .  Once you've got  t h a t ,  you're ready t o  g e t  an es t imate  
t o  see how much t h e  t o o l s  would cos t .  

Now, t h i s  i s n ' t  recommended value a n a l y s i s  procedure, but  t h e  
person who f igured  out  t h e  c o s t  of t h i s  p a r t ,  t o  f a b r i c a t e  it, made 
a mistake,  and it was on t h e  low s ide .  Th i s  p a r t  o r i g i n a l l y  cos t  
$3.90. The es t imate  which was i n  e r r o r  was 30#. My gosh, you 
should have seen people g e t  on t h e  bandwagon! I never say so many 
people come t o  t h e  f r o n t  and say, "Boy! Fabricat ion!  Tkatss  t h e  
th ing?"  Row, we had a l l  k inds  of  help.  But  t h e r e  were some 
skep t i c s .  But $3 -90 down t o  30#? We had enought help.  



Hereas t h e  p a r t  - it couldnvt be done. Then somebody took a 
look a t  t h i s  p a r t  and sa id ,  "Gosh, we've made a mistake." Actual ly  
t h a t  p a r t q s  going t o  cos t  about 9O#  i n s t e a d  of 3 O # .  So it c o s t s  
90# - it used t o  cost  $3.90. The engineers  looked a t  t h a t  p a r t  and 
s s d ,  "It's a l i t t l e  flimsy-Looking. It may n o t  l a s t  a s  long a s  
t h i s  big,  husky cas t ing .  Put it on l i f e  t e s t a g '  They did.  The 
f a b r i c a t i o n  o u t l a s t e d  t h e  c a s t i n g  because moving i n  t h i s  manner a l l  
t h e  time t h e r e q s  l e s s  i n e r t i a ,  so i t  l a s t e d  longer.  Boy, oh, boy! 
Everybody thought t h i s  f a b r i c a t i o n  job was a s l i c k  dea l .  9O$! 
F i n a l l y  vendors9 quota t ions  came i n .  They range a l l  t h e  way from 
906 down t o  &2$, Herevs a p a r t  t h a t  some day I f e e l  su re  w i l l  be i n  
production, f a b r i c a t i n g  it. The p r i c e  i n s t e a d  of being $3.90 f o r  
t h i s  hunk of  junk t h a t  always gave them t r o u b l e  - they911 have t h i s  
p a r t  t h a t  l a s t s  Longer, w i l l  cos t  somewhere between 426 and 9 O # *  
What do I want you t o  l e a r n  ou t  of t h i s ?  Well, no t  t h a t  I" dumb, 
but r a t h e r  i f  you s i t  a t  these  t a b l e s  and one of you makes a 
suggestion, how about doing it t h i s  way and your buddy says, "Nope- 
Weall  never l i q u i d a t e  t h e  t o o l s n ,  you ask him how much it w i l l  cos t .  
If you have an idea ,  don% l e t  somebody t e l l  you it can" be dcne, 
because I b e l i e v e  anything can be done. It's purely a quest ion of  
b w  much i t q s  worth t o  do it. 

Have you found out  y e t ?  
* * O * 0 

Yes. The t o o l s ,  depending upon who made them, whether it was 
our  own Company o r  ou t s ide  vendors, t h e  t o o l s  ran  anywhere from 
$7500 t o  about $12,000. 

Production i s  only about 5000 a year. No quest ion on t h e  $7008 
or  #8000 t o o l s  but  t h a t  it could be l i q u i d a t e d  i n  l e s s  than  a year. 

Volume i s  s t i l l  t h e  same. I f  somebody had go t t en  dom and 
f igured  ou t  j u s t  how much t h i s  t h i n g  would cos t ,  and m u l t i p l i e d  the  
savings  r e s u l t i n g  by t h e  volume, they  would have had t h e  answer. 
But they d i b q t  do i t* I d i d n a t  do it. 

This  morning, men, we have a r e a l  t r e a t  - Before w e  s t a r t  
m r k i n g  on our  p r o j e c t  and before w e  s t o p  f o r  coffee,  we're going 
t o  have a man here  who i s  manager of t h e  Appearance Design f o r  t he  
General E l e c t r i c  Co. H e  i s  a graduate  of t h e  Univers i ty  of Virg in ia ,  
having a Bachelor of  Science Degree i n  Archi tecture.  H i s  job i s  t o  
br ing  products o f  an i n d u s t r i  a l  na tu re  i n  l i n e  a s  far as appesance 
i s  concerned. This  may i n t e r e s t  a l o t  of you, H i s  job inc ludes  



appearance design on such t h i n g s  a s  motors, generators ,  turb ines ,  
e t c .  I th ink ,  i n  shor t ,  he t r i e s  t o  make a l l  of our  GeE. products 
look l i k e  Powers models. I ' m  c e r t a i n l y  happy t o  have t h i s  man 
here ;  I know he wants t o  he lp  you with your problems. I know it 
because he go t  out  of bed with a broken shoulder so he eould come 
up here  t h i s  morning and work w i t h  you. He's going t o  give you a 
l i t t l e  t a l k ,  and then a s  soon a s  you s t a r t  working on your p r o j e c t  
h e a s  going t o  t r y  t o  h e l p  you and I know he w i l l ,  on your p r o j e c t ,  
e s p e c i a l l y  where appearance i s  a b i g  f a c t o r .  I 'd l i k e  t o  c a l l  a t  
t h i s  time on M r .  C, F. Schaus. 

I th ink  normally when we hear  t h e  words 'tappearanee designw o r  
" i n d u s t r i a l  design" we t h i n k  of a l o t  of hocus-pocus, a quest ion of 
fancy colored p i c t u r e s  and some glamorized models, Actually, we 
shouPdn9t have n e a r l y  a s  much of t h a t  concept i n  t h e  Company today 
as we do, but  it s t i l l  e x i s t s  and we run i n t o  it a l l  t h e  time. 
Appearance should be b u i l t  i n t o  a product and not  appl ied  t o  it. 
Very o f t e n  we t h i n k  of appearance a f t e r  a product has  a l l  been de- 
signed and t h e  t o o l s  a r e  ready. Then you come t o  an appearance 
design man .and ask f o r  a new c o l o r  scheme, o r  'Tan we add a few 
s t r i p s  of chr~rnium?~t That i s  n o t  t h e  problem and t h a t  i s  no t  how 
we a r e  working toward the  s o l u t i o n  of our apperance design work. 

F i r s t ,  t h e r e  a re  two c l a s s e s  of products i n  t h e  Company, a s  
you bow:  customer and producer goods. Bas ica l ly ,  t h e r e  a r e  two 
d i f f e r e n t  approaches. I n  t h e  consumer l i n e  we a r e  looking a t  pro- 
ducts which t h e  housewife sees  on t h e  counter and we9re t r y i n g  t o  
a t t r a c t  h e r  a t t e n t i o n  by v i s u a l  appeal  so t h a t  she w i l l  f e e l  h e r  
t o a s t e r  i s  outmoded i n  a couple of yea r s  and she" go t  t o  g e t  a 
new one, whether it works o r  not.  On our  c a p i t a l  goods t h e r e  is 
no r e a l  design cycle.  Our t u r b i n e s  a r e  s t i l l  running a f t e r  25 or 
30 years and t h e r e  i s  no p a r t i c u l a r  reason why we should t r y  t o  
accomplish obsolescence simply by changing t h e  appearance f o r  %hat  
reason. So t h a t  i n  consumer goods we have b a s i c a l l y  at  t h e  moment 
t h e  packaging problem. I f e e l  pe r sona l ly  t h a t  t h e  more f u n d m e n t a l  
approach, that of making t h e  product f i t  t h e  funct ion ,  express  the 
funct ion  - has  been used i n  a r c h i t e c t u r e  f o r  years ,  To f i t  t h e  
func t ion  of t h e  product, t o  make t h e  funct ion  of t h e  product be 
expressed i n  t h e  appearance i s  something we should shoot a t  i n  a l l  
our  product l i n e s ,  no t  a lone our  producer l i n e s .  

In t h e  General E l e c t r i c  Co. t h e r e  a r e  about 130 people 
engaged fu l l - t ime  i n  appearance design work, and as you know, 
coming from some of t h e  d i v i s i o n s  t h a t  have appearance design 
groups, t h e y  vary g r e a t l y  i n  s i z e .  Major Appliance h a s  perhaps 
t h e  l a r g e s t  group; Small Appliance, Telechron, Hotpoint, F r a c t i o n a l  
HP Motors, Meter & Instrument -- a good many o f  our  d i v i s i o n s  have 
t h e i r  own appearance design people. I n  some cases  they have t h e i r  



own model shop, i n  o t h e r  casks not .  I n  Schenectady we have a very 
small  c e n t r a l  group which i s  s e t  up t o  serve  a s  a consul tan t  group 
t o  any o r  a l l  of t h e  opera t ing  groups which ask  f o r  he lp ,  I n  order  
t o  accomplish and i n  o rde r  t o  g e t  out  a l o t  of  work we draw, f o r  
ins tance ,  on t h e  Cabinet Shop i n  Schenectady f o r  a l o t  of  our wood 
models. We f e e l  f r e e  t o  draw on t h e  A r t  Divis ion,  f o r  p r e t t y  
p ic tu res ,  i f  t h e y t r e  necessary,  so t h a t  P hope you fe l lows w i l l  a l l  
f e e l  f r e e  t o  come t o  u s  with any o f  your problems i f  you have them, 

One of t h e  t h i n g s  t h a t  makes f o r  f i n e  appearance i s  a combina- 
t i o n  and a blending toge the r  of a number of technologies ,  each 
con t r ibu t ing  something i n  t h e  manipulation o f  v i s u a l  design p r i n c i -  
p le s .  I tPs  not  nebulous and it *s no t  hocus-pocus, a t  a l l ;  it ' s  j u s t  
a s  fundamental a s  engineering o r  value a n a l y s i s  o r  anything e l s e .  
Some of t h e  p r i n c i p l e s  of v i s u a l  design a r e  a l i t t l e  hard t o  def ine  
i n  terms of  mathematical formulas, but  it can be done. We a r e  
cons tant ly  working toward t h a t ,  so t h a t  wi th in  t h e  d i v i s i o n s  t h e r e  
can be an awareness c rea ted  of appearance and some basic  p r i n c i p l e s  
t o  work with.  These s i m p l i f i c a t i o n s  and improved appearance of a 
l o t  of our component products  a s  wel l  a s  t h e  major u n i t s  can be 
accomplished. If t h e r e  a r e  any major problems we a r e  g lad  t o  answer 
them o r  t r y  t o  blend t h e  u n i t  i n t o  a whole. 

Again, i n  blending t h e s e  technologies  toge the r  we f e e l  f i rs t  
t h a t  we've got  t o  have a f i t n e s s  t o  funct ion,  a f i t n e s s  t o  ma te r i a l ,  
a f i t n e s s  t o  manufacturing techniques and ,processes;  a f i t n e s s  t o  
enpairoment where t h e  product i s  going t o  be used; a f i t n e s s  t o  
economics which Ere Miles was t a l k i n g  about t h i s  morning and which 
p u  a r e  very much concerned with here;  a f i t n e s s  t o  t h e  t imes  and t h e  
marketing s i t u a t i o n ;  and a l s o  f i t n e s s  t o  t h e s e  f a c t o r s  which con t ro l  
f i n e  appearance. What wetre  looking f o r  i s  q u a l i t y  i n  our  product 
which involves  blending t o g e t h e r  a l l  t h e s e  var ious  f a c t o r s .  

I could go on and on and t a l k  about t h i s  f o r  5 good long timem 
I th ink  perhaps we could h e l p  most by working with you fe l lows on? 
your p a ~ t i c u l a r  problem and we' l l  do anything we can t o  h e l p  you, If 
t h e r e  a r e  any ques t ions  I q l l  be g lad  t o  answer them, 

Quest ion was: How do you t e s t  consumer acceptance i n  t e r n s  o f  
appearance? I n  t h e  consumer l i n e s ,  a s  you may know, they  send out 
people t o  check with t h e  housewife and t r y  t o  eva lua te  what they 
want, what they  have i n  terms of what should be produced. That i s  a 
important funct ion,  p a r t i c u l a r l y  i n  a consumer l i n e .  I n  a producer 
l i n e  t h e r e  i s  no at tempt  t o  do t h a t  because appearance comes maybe 
f i f t h  o r  s i x t h  down t h e  l a s t .  We've got  p r i ce ,  shipmen$, s e r v i c e  - 
a l l  s o r t s  of th ings  t h a t  come before appearance, so  t h a t  i n  t r y i n g  t o  
evalua te  t h e  impor$ance o r  t h e  e f f e c t i v e n e s s  of good appearance we 
donPt  attempt t o  t a l k  t o  t h e  customers except i n c i d e n t a l l y  on t h a t *  



I th ink  t h a t  we ' l l  a l l  agree t h a t  t h e  publ ic  w i l l  buy some- 
th ing ,  a s  1,ong a s  i t 's  d i f f e r e n t  . I t h i n k  t h a t ' s  p r e t t y  we l l  ex- 
plained by t h e  automobile f i e l d .  I n  t r y i n g  t o  design something 
which t h e  customer i s  going t o  buy, t h a t  wetre su re  they ' re  going 
t o  buy, we've got  a  problem. F i r s t  if we give t h e  something t h a t ' s  
r e a l l y  f i n e  i n  appearance, t h e i r  t a s t e  may not  be up t o  t h e  l e v e l  
where t h e y ' l l  accept it. So, somehow o r  o the r  weqve got  t o  g e t  a  
f i n e l y  balanced poin t  i n  between what t h e  customer wants, and what 
we t h i n k  he ought t o  have, y e t  s t i l l  r e t a i n  our s a l e s ,  so t h a t  if 
you say, f o r  ins t ance ,  t h a t  we cannot compete e f f e c t i v e l y  with a  
square r e f r i g e r a t o r  box wtth our  competitors, I wonder i f  t h a t ' s  
what r e a l l y  i s  t h e  b a s i s  of t h e  argument, because a c t u a l l y  a  
r e f r i g e r a t o r  has  s o r t  of reached t h e  end of i t s  rope a s  f a r  a s  
&ppearance design i s  concerned. I made t h a t  statement before and 
go% jumped on. 1'11 s t i l l  make it. I t h i n k  t h a t  some of t h e s e  
i tems have gone a s  f a r  a s  they can go. I n  o t h e r  words, maybe we 
shouldn't even worry about t h e  change i n  contour i n  a  r e f r i g e r a t o r  
o r  a  range. We should be th ink ing  about a  u n i t  k i tchen  which i s  
much more f l e x i b l e .  Mow I ' m  g e t t i n g  o f f  t h e  subjec t ,  but an 
e n t i r e l y  new concept i n s t e a d  of juggling t h e  crown t o p s  on r e f r i g -  
e r a t o r s  aga ins t  t h e  square ones. 

One t h i n g  I t h i n k  i s  not iceable ,  &. Stanton, and t h a t  i s  
t h a t  we went through a  per iod when everything was s t reamlined-  
People s t i l l  use t h e  expression when they  speak of s t y l i n g  o r  
appearance design work. We a l l  remember t h e  r a d i o s  t h a t  were goisg  
somewhere, and everything was going somewhere, soap d i shes  - regard- 
l e s s  of what it i s  - and t h a t  s t i l l  p r e v a i l s  i n  a  l o t  of cases .  
Mow, we're g e t t i n g  away from t h a t ,  very not iceably ,  and I t h i n k  
t h a t  perhaps i t 's an expression o f  our whole philosophy of l i f e .  
Everybody seems t o  p r e f e r  something whi ch h a s  more charac ter ,  which 
i s  squarer  i n  shape, i n s t e a d  o f  bulbous. 

I don% know of any formal program l i k e  t h a t ,  but I 'm su re  it 
always occurs  on a  product because i t ' s  of paramount importance. 
I n  o t h e r  words9 how much can we a f f o r d  t o  pay f o r  appearance. 

M r .  Niles:  Mr. Schaus, we're w i l l i n g  t o  pay f o r  anything 
t h a t q s  funct ion ,  anything t h a t  g e t s  u s  something. These a r e  two 
t h i n g s  we recognize a s  cont r ibut ing:  one i s  t h i n g s  t h a t  make a  
t h i n g  work b e t t e r  and t h e  second i s  t h i n g s  t h a t  make a  t h i n g  s e l l  
b e t t e r .  You come d e f i n i t e l y  i n t o  our category of t h i n g s  t h a t  make 
it s e l l  b e t t e r ,  



Fellows, I have never heard t h e  statement he made - and i t e s  t h e  
b e s t  I%e heard of i t s  kind - he s a i d  t h a t  what we want t o  do i s  
b u i l d  our appearance i n t o  t h e  th ing ,  not  t a c k  it on. I f  t h a t  i s n q t  
good philosophy! Can 1 t a l k  f o r  one minute here?  We looked a t  one 
of  our products  - it was t h e  c l o t h e s  dryer;  a wonderful product - we 
had a c a l l  from t h e  f a c t o r y  and they  s a i d  "We j u s t  go t  i n  400 of 
t h e s e  nameplates and 285 of them a r e  bad.Tt "Well, what q s  wrong with 
them?" tlWell, they ' re  bent a l i t t l e  somewhere o r  scratched a l i t t l e  
somewhere, o r  nicked a l i t t l e  s ~ m e w h e r e . ~ ~  tt 'Eetqs look a t  themetT We 
have on t h e  c l o t h e s  dryer  a b i g  white f r s n t  about 2-1/2 f e e t . e o m e  
and then l o q  and behold, he re  i s  a s ty rene  nameplate t h a t  goes c l e a r  
ac ross  t h e  f ront !  It 's white  pa in t  p a r t  of t h e  a rea ,  and it covers 
up white pa in t  t h a t  we%e bought and paid f o r  behind it; it h a s  t o  be 
made of t h i n  ma te r i a l .  I" su re  t h a t  canq$ be r i g h t ;  t o  buy t h a t  
b e a u t i f u l  white p a i n t  job a l l  ac ross  t h e  f r o n t ,  and then  g e t  another  
b i g  th ing  p a r t  of which i s  painted white, too ,  and i s  t r o u b l e  and 
c o s t  i n  every square inch, and s t r a p  it a l l  a c r o s s  the  f r o n t *  

I' t h i n k  the re ' s  a b i g  quest ion of how much you buy wi th  
how m c h  more r e f r i g e r a t o r s  youqre going t o  s e l l ,  o r  dryers ,  
whatever i t  might be. 

t h a t ,  
or 

A 1 1  I can say i s  t h i s  t h a t  f o r  t h e  l a s t  seven o r  e i g h t  y e a r s  
we've worked a s  consu l t an t s  with what we used t o  c a l l  t h e  Apparatus 
Department, pr imar i ly  i n  t h e  producer goods l i n e ,  and almost without 
exception i n  a l l  t h a t  t ime every appearance recommendation %haCPs 
been made involved a redesign of t h e  product and our  a n a l y s i s  of  
t h e  problem. Coming i n t o  it s o r t  of cold, we could see  t h i n g s  t h a t  
t h e  engineers  didn ' t  see  because they  were so c lose  t o  it, so it 
involved recommending a s i m p l i f i c a t i o n  o r  a rearrangement of p a r t s  
i n  some cases. The n e t  r e s u l t  was t h a t  a considerable  c o s t  reduc- 
t i o n  was e f fec ted ,  and we don't claim a l l  t h e  c r e d i t ;  it never works 
t h a t  way, because weqre a l l  a par% of a team. But i t t s  t h a t  quest ion 
o f  g e t t i n g  i n  and looking a t  t h e  problem and seeing i f  t h e r e  2snp% 
a way o f  s implifying.  You don't have t o  add expense, t h a t 9 s  a l l  
%here i s  t o  i to One o f  t h e  problems t h a t  you have, %he drawer f r s n t  
on t h e  new r e f r i g e r a t o r ;  I t h i n k  % h a t e s  going t o  be a very i n t e r e s t i n g  
one t o  work on. The c o s t  i s  f a n t a s t i c .  

Now many of you have had a chance t o  l e a r n  how easy  it is t o  
make mistakes and t o  use  p a s t  bad h a b i t s  i n  l ea rn ing  about t h e  
engineering. I n  a l l .  of our conversat ions this morning with t h e  



engineers  who understand what's being done, t h e r e  should have been 
no quest ion a s  t o  Why d i d  you do t h i s ?  Why do you use  t h i s  
ma te r i a l ?  What do you t h i n k  of some c e r t a i n  idea  t h a t  comes t o  
your mind?" "Have you t r i e d  t h u s  and so?rt If t h e r e  h a s  been any 
question Blong t h a t  l i n e  t h a t  9 s  wonderful because you ' l l  know t h a t  
you have a l o t  t o  l e a r n .  That i s  old-fashioned, out-moded, 
yesterday's methods. There should have been no such quest ions.  
m e r e  should have been no ques t ions  such as "Do you th ink  t h i s  
muEd work?" You haven't even thought about t h e  problem. Are you 
going t o  t ake  t h e  engineer 's  t ime asking him q u e s t i  ons and even 
making suggestions i n  t h e  form of a quest ion before you've r e a l l y  
come t o  g r i p s ?  Well, yesterday we d id  and yes terday  we ba re ly  
s tayed i n  the  race ;  today we know b e t t e r  how t o  do it, and when 
we're through we won't do it and y o u t l l  see how much b e t t e r  i t  is. ' Now, f o r  today's subjec t  - The Rela t ionship  of Purchasing 54 
Value* Analysis t o  t h e  Buyern. This  i s  going t o  be something t h a t ' s  
miiEty important t o  you. You're going t o  have t roub les ,  a l o t  of 
you, and t h e  t r o u b l e s  a r e  going t o  be with t h e  buyer. Why? 
Because t h e  buyer s e e s  you playing b a l l  on h i s  baseba l l  diamond, 
and he looks and he says, "Who i s  t h a t  guy, anywhy? What ' s he up 
t o ?  What b he go t  under h i s  arm and where's he going with i t ?  And 
where am I going t o  be when he goes over t h e  goal  line?" You're 
gofng t o  have a l o t  of problems; they  won't be problems i f  you 
understand it and do it r i g h t .  Therevs a r i g h t  way t o  dea l  with 
t h e  buyer, t h e  same a s  t h e r e ' s  a r i g h t  way t o  d e a l  with t h e  manager, 
with t h e  engineers  and wi th  t h e  manufacturing methods men. Today 
i t 9 s  our  opportuni ty t o  th ink  a l i t t l e  with you about t h e  r i g h t  way 
t o  d e a l  with t h e  buyers. 

The buyers have a job t o  do, be l ieve  it o r  not ,  and it i s n ' t  
j u s t  t o  t ake  a drawing and send f o r  t h r e e  quo ta t ions  and say, "Place 
it ]here" then g e t  an to  a hundred o t h e r  drawings t h a t  he should have 
placed yesterday. That's a c l e rk ' s  work; t h a t B s  death.  We s t i l l  
do it i n  some places,  but we're p u t t i n g  i n  b e t t e r  and b e t t e r  buyers;  
wewre $raining our  buyers. They're going t o  be businessmen; they  
must be businessmen. 

We s a i d  t h i s  morning t h a t  everything w i l l  be sold f o r  what t h e  
t r a f f i c  w i l l  bear.  Here comes i n  t h e  v ice  p res iden t  of t h e  company 
- General E l e c t r i c  usua l ly  r a t e s  him; probably a $25,000-a-year m a n .  
Ne s i ts  down on t h i s  s i d e  of t h e  desk, here ' s  t h e  buyer on t h i s  
s i d e d  Who a r e  we going t o  have i n  t h a t  buyer's cha i r ,  a c l e r k ?  
m o t s  going t o  g e t  t h e  b e s t  dea l?  Why, t h e  Company can't a f f o r d  t o  
t ake  t h e  poor d e a l s  t h a t  a c l e r k  g e t s  a c r o s s  a t a b l e  of b a r t e r  and 
t h e y t r e  beginning t o  f i n d  it out .  So, you're going t o  have 
excel%emt fe l lows  t o  work with but  wevre going t o  have t o  t r a i n  
them* LeGgs t r a i n  them r i g h t .  You won't have t o  do a l l  t h e  
t r a i n i n g ,  Bere a r e  a few of  t h e  t h i n g s  t h a t  you ' l l  want t o  teach  
t h e  buyer. 



Fbrs t ,  a r e  t h e  avai  l a b l e  h igh ly  s k i l l e d  s p e c i a l i s t s ,  t h e  Zow- 
cos t  supp l i e r s ,  r ea lby  being used on t h a t  job? Second, have the  
engineers  of t h e  supp l i  e r s  been g i  ven s u f f i c i e n t  f a c t s  t o  they  can 
come up wi th  new and independent s o l u t i o n s  t h a t  would produce equi- 
va len t  performance? Have they  been pressed f o r  ac t ion?  Our 
competitors a r e  p ress ing  them f o r  ac t ion .  The o t h e r  day we went 
t o  one of our  b e s t  supp l i e s s  and got  an exce l l en t  dea l .  We found 
t h a t  t h a t  supp l i e r  makes f o r  Westinghouse 50 p a r t s  f o r  every p a r t  
t h a t  they  make f o r  us ,  s t i l l  f o r  a  p a r t  t h a t  was cos t ing  u s  $28.00, 
they  do t h e  job f o r  $16 *00 - saving $12 -00 apiece  on it, and most 
of t h e i r  f a c i l i t i e s  go t o  Westinghouse, We've go t  t o  p ress  t h e  
bes t  supplf ess ;  nothing comes easy. Has t h e  buyer taken advantage 
of t h e  know-how of o t h e r  purchasing u n i t s ,  us ing  l a r g e r  q u a n t i t i e s  
of s i m i l a r  ma te r i a l s?  Should some minor changes suggested by t h e  
supp l i e s  which a f f o r d  lower cos t  m a t e r i a l  be considered f u r t h e r ?  

One of our b i g  s u p p l i e r s  put out  an engineer  t o  c a l l  on u s  and 
o t h e r s  t o  t e l l  u s  how t o  g e t  performance a t  lower cos t .  He was on 
t h e  job a  while and he was gone, so  t h e  Company asked where he was. 
W e l l ,  we took him o f f  ,%? t h e  management s a i  d. "Why?" They sa id ,  
"He didn ' t  have any one t o  talk t o .  He came i n t o  t h e  Purchasing 
Department and t h e  Furchasing Department sa id ,  'our s t u f f  i s  a l l  
spec i f i ed .  We g e t  o rde r s  t o  buy it and we buy it. What you're 
t a l k i n g  i s  engineeringo 9 f t  So, he was pushed o f f  onto t h e  engineers .  
He went t o - t a l k  t o  t h e  engineers  and t h e  engineers  had t h e i r  day- 
to-day problems of making t h e i r  i t ems  work, o f  f i g h t i n g  f i r e s ,  a l l  
%a id  out  ahead o f  %hem, and he wasnvt popular a t  a l l o  They sa id ,  
Why, weqre through with t h a t ;  we designed %hat ;  t h a t 8 s  out  of 
t roub le .  You can go ahead; if you want t o  t a l k  t o  anybody about 
t h a t  go t a l k  t o  t h e  purchasing agen t so  We're through with it 
Now, t h a t  happened no t  only i n  G,Ee but  i n  o t h e r  companies t o  %he 
ex ten t  t h a t  they took t h e  man o f f ;  t h e y  s a i d  t h a t  people werenst 
s e t  up r i g h t  t o  g e t  t h i s  unnecessary c o s t  ou t ;  ttwegre not  going %o 
knock ourse lves  ou t ;  w e a l l  s e l l  them t h e  s t u f f  they  order  even if 
t h e r e  i s  waste money i n  i$*" Now t h a t  % our  whole a rea ,  i t 's v&de 
open, and t h e  vendors wan$ t o  he lp  u s  i n  it i f  w e a l l  g ive  tnem a 
chance. 

Mas t h e  buyer found t h e  b a s i c  source, %hat  is, t h e  manufacturer 
who may be i n  a  posi  t i o n  %o extend t h e  minimum p r i c e s ?  I n  t h i s  
country many t h i n g s  a r e  made t o  a  l a r g e  degree by a  few s u p p l i e r s  
but marketed through hundreds of o the r s .  For example, such simple 
t h i n g s  a s  copper bonnets used t o  c lose  p ipes  i n  our  a i r  condi t ioning 
equipment. We were paying $3.76 pe r  100 f o r  them from a  b i g  
supp l i e r ,  but  a  l i t t l e  study of t h i s  showed %hat  one o t h e r  company 
makes most of them f o r  t h e  e n t i r e  indus t ry ,  He would s e l l  t o  u s  %or  
t h e  same p r i c e s  t h a t  he s e l l s  t o  %he o$her f e l low who was s e l l i n g  
then t o  us ,  so i n s t e a d  of  $3.76 it cos t  $2,1& - same th ing ;  a  t h i r d  
o f f  sf' t h e  cos t  and one l e s s  middleman. 

Are p a r t s  obtained i n  t h e  most economical l o t  s i z e ?  I t es  a  
t e r r i f i c  problem and we wonpt go i n t o  %ha% here ;  wef lP  handle tha$ 
a s  such 



Fellows, we commit murder every day under t h e  m i s l e t  gu i se  of 
inventory cont ro l .  Buying t r i f l i n g  q u a n t i t i e s  because we t h i n k  
somebody wants u s  t o  p lace  a l o t  of o rde r s  whi ch causes u s  a t  t h e  
end of t h e  year t o  have a bigger  inventory i n  d o l l a r s  with l o t s  
fewer p a r t s  i n  i t  than we would have if we used sense. I ' m  t e l l i n g  
you t h a t  t h e  fe l lows a t  t h e  t o p  of our  inventory con t ro l  program 
want low inventory d o l l a r s ,  and t h e y  want sense used i n  every 
purchase, no t  blanket  r u l e s  t h a t  run up p a r t s  c o s t s  and inventory  
c o s t s *  

But how w i l l  you work with your purchasing people? Here i s  
t h e  buyer; he wants t o  do a good job; he doesn't have t ime t o  g e t  
i n t o  everything, nor  t h e  a b i l i t y  t o  g e t  i n t o  t h e  t e c h n i c a l  t h i n g s  
a s  f a r  a s  heqd l i k e  t o .  What w i l l  he do? He can t ake  severa l  
m u r s e s .  He can encourage you t o  g e t  r i g h t  i n  touch with t h e  
supp l i e r  and i f  he does, God b l e s s  him8 That's wonderful. But 
l e t  as  see  what you do: supposing you work with t h e  supp l i e r ,  back 
and f o r t h ,  and he h a s  good ideas ;  you h e l p  him improve it, you 
w r i t e  your specs and you g e t  it a l l  done. Now you come back and 
l a y  it on t h e  desk and here 's  an o rde r  f o r  #10,000, $5000, $100,000 
-- i tes  a l l  s e t .  A l l  he  has  t o  do i s  j u s t  s ign  it and i s s u e  t h e  
order.  Gee, t h a t ' s  t e r r i b l e .  You have r e a l l y  so ld  him down t h e  
r i v e s .  ROW he h a s  two despera te  choices,  both of them bado One i s 
to' say, llMothing doing. 1 %R going t o  do a f i n e  job on t h i  sen And 
t h a t  means t h a t  t h e s e  i d e a s  t h i s  vendor h a s  wosked out  wi th  you w i l l  
have t o  be used with o t h e r s  and t h e  vendor might s u f f e r .  The o t h e r  
i s  t o  say, " O e K o ,  rubber-stamp it ." i n  which case  he might j u s t  a s  
we l l  be a $40-dollar-a-week c l e r k  a s  a purchasing agent ;  he's n o t  
helping i n  t h e  s l i g h t e s t .  And t h e  season f o r  it i s  yous Letes 
done% do t h a t .  Somewhere between one and %he o t h e r  i s  t h e  r i g h t  
answer and easy t o  f i n d ,  

What a r e  your choices? F i r s t  of a l l ,  you, here,  need t o  g e t  
a l o t  of vendors' h e l p  on t h e s e  p ro jec t s .  Back hom you need it; 
t h e r e g s  a whole new f i e l d  t o  open up - you must open it up; t h e  
Company needs it. Put them on our  jobs i n s t e a d  of Westinghouse 
jobs. T h a t f s  t h e s e  s p e c i a l i s t s  and supp l i e r s .  But t o  g e t  them 
you have t o  go out  of t h e  Company; have t o  work with -&he buyer o r  
ignore  him. Here a r e  some t h i n g s  you could do: one i s  tha$ you 
could igmore t h e  buyer. You can look a t  a Thomas d i r e c t o r y ;  you 
can c a l l  i n  Tinneman, you can c a l l  i n  Shakeproof, you can c a l l  
i n  anybody - Ro. 1: Ignore t h e  buyer, No, 2: you can ask hfm 
to send t h e  i n q u i r i e s  f o r  you, No. 3 : you can s e l l  him a l i t t l e  
on %he job, t e l l  him what you're doing and ask  hina f o r  h i s  he lp  
and h i s  permission t o  a l low you t o  draw t h e  i n q u i r i e s  t h e  way you 
want them and have them go o u t  t h a t  way. 

Mow, t h e  buyer may t a k e  any one of  seve ra l  r e a c t i o n s *  Me 
may say, ttThereTIP be no vendor contac t  made by you, P b e  seen 
this t h i n g  before.  Every contact  w i l l  be made t.hrou& here  
Be may say, "I d o n t t  have any t ime t o  do it bu t  IQ1P g e t  it out  
a s  soon a s  I can do it," and he may bog your program down. P o u t l l  



bump i n t o  these  problemsm Whates t h e  r i g h t  answer? What's t h e  
f a i r e s t ?  It's working f i n e  i n  a  l o t  of places .  This  i s  t h e  way it 
works . 

Whenever you have a  vendoras  problem, go through t h e  buyer who 
handles  it; t a l k  wi th  him about i t ;  t e l l  him what it is;  show him 
you're on h i s  team; ask him t o  suggest a  s u p p l i e r  o r  two, a 
s p e c i a l i s t  o r  two; then  go fu r%her  - t e l l  him t h a t  you want t o  make 
a  study and t r y  t o  reach ou t  f u r t h e r  and h e l p  him t o  f i n d  another  
one o r  %wo, and we'l l  t a l k  about how t o  do that. i n  another  two o r  
t h r e e  days. Then do it; g e t  more supp l i e r s .  We don't care  about 
j u s t  supp l i e r s ;  g e t  %he r i g h t  supp l i e r s .  He probably wont% be 
doing bus iness  with them, We cant% always have t h e  b e s t  suppl ie rs ,  
any more than we can t h e  b e s t  design, but  t h e  more we t r y ,  t h e  more 
nea r ly  we'l l  come t o  it. 

Now, a f t e r  you have those  suggest ions,  he w i l l  u s u a l l y  
welcome your d r a f t i n g  an inqu i ry ,  t h a t ' s  f i n e ;  i f  you're going t o  
do t h a t ;  but  very o f t e n  you w i l l  want t o  s e l l  t h i s  t o  a  spec i  a l i  st 
vendor, so you ' l l  want t o  handle it on t h e  phone - t h e  firs% 
contact .  Now, when you handle it on t h e  phone, be su re  you g e t  t h e  
pres ident  of t h e  company o r  t h e  manager, o r  a t  l eas% t h e  s a l e s  
manager so tha% you g e t  t o p  a c t i o n  of t h e i r  b e s t  people, n o t  
neglected a c t i o n  by t h e i r  c l e r k s  on what you want. Now, who's going 
t o  c a l l  them? m e r e  a r e  two ways %o do it: some buyers l i k e  t o  
c a l l  on t h e  f i r s t  c a l l e  Pine business;  X t h i n k  t h a t g s  a  swe l l  way 
t o  do it. They c a l l ,  t h e y  t e l l  $he supp l i e r  %hat  y o u b e  working on 
a  c e r t a i n  job; t h e  s u p p l i e r  k n ~ w s  what you're doing; he knows you're 
working with t h e  buyer; you're n o t  s h o r t - c i r c u i t i n g e  He knows h e ' l l  
never have any t r o u b l e  i n  t h e  f u t u r e  knowing who t o  d e a l  with, you 
o r  t h e  buyer, on t h e  t h i n g -  

Other buyers say, Y o u  go ahead and c a l l  him and l a y  the prob- 
lem out t o  him." Fellows, i f  you do t h a t  t h e r e ' s  one absolu%ePy 
fundamental r u l e :  Always, in your f irst  sentence,  say, q" an 
John Smith, so  and so, 1% c a l l i n g  a t  t h e  suggestion of so-and-so 
buyer; (name him) I v m  working with him on t h i  s and then go 
on with whatever you waxit. Now yout re  r e a l l y  going a d  you%re doing 
it r i g h t  and $ h e y % .  l i k e  it and t h e  buyers w i l l  want you %s do more 
and more of ita 

Therets  one mom t h i n g  t o  do: y o u t l l  have a 10% of' contiacts 
and develop a  lo$ of g ive  and %a%e. Keep t h e  buyer informede Give 
him a  phone c a l l  once a week, a l i % % l e  memo on something important,  
so he's on t h e  team. Once i n  a while  you ' l l  come up t o  where you 
need more help,  more ideas ;  youfve h i t  a  roadblock; go t o  him again 
and g ive  him a 5-mim%e sketch on t h e  t h i n g  so he knows what t s  going 
on; he has  a chance t~ help ,  He'l l  l e a r n  t o  h e l p  and h e ' l l  h e l p  you 
a  l o t *  The t h i n g  t h a t  happens here is yousre bui ld ing  a buyer; 
you're not  only doing your job, bu t  h e ' l l  do a b e t t e r  job on every 
job hess doing, %%As BPhing w i l l  r e a l l y  work p e r f e c t l y  i f  we just 
pay a  % i t % l e  a % t e n t i s n  t o  t h e  pos i t ion  it p u t s  a buyer i n ,  then  t r a i n  
t h e  buyer, 



I sram up with t h i s :  I tQs  our  job t o  teach  %he buyers. We 
t o l d  you yesterday t h a t  we have an o v e r a l l  t r a i n i n g  program and 
we hope t o  teach  value a n a l y s i s  methods f o r  buyers, t o  every 
buyer i n  General E l e c t r i c  Co. It's an exce l l en t  &hfng and t h a t g l l  
he lp  you. You're going t o  have t o  t each  them. Nex%, g e t  h i s  
suggest ions and then go on beyond h i s  sugges t i  ons. If you s t o p  
r i g h t  t h e r e  you're gust  using t h e  information t h a t g s  i n  t h e  p lan t ,  
yesterday" knowledge, yesterday 's  know-how* So g e t  on h i s  team 
so h e ' l l  thfnk, "I'd l i k e  t o  have Dick Mechan h e l p  me on t h i s  
job. 1 th ink  he can he lp  me on t h i s  l i k e  he d i d  on t h a t  o t h e r  
problem." Keep him advised. Not a 10% of long-winded s t u f f ;  j u s t  
a  l i t t l e  something so h e  knows what's going on, then when you come 
with t h e  t h i n g  a l l  wrapped up, h e ' l l  know a l l  about it. If he had 
any o t h e r  i d e a s  he'd g ive  them t o  you a s  you go along; us ing  h i s  
b e s t  judgment. He'd say, "That t s  r i g h t .  I, myself, b o w  t h a t  * s  
t h e  b e s t  deal  f o r  t h e  Comrsanv: l e t ' s  go ahead with itbtg When you 
do %hat  y o u V l l  f i n d  out y&u h ive  morevand more and more freedom i n  
what you do with supp l i e r s .  You'll always keep t h e  buyer advised, 
and you' l l  f i n d  he's an awful l o t  of  he lp  t o  you. 

Iql conclude t h i s  with a  couple of thoughts  and examples. 
Every good buyer b o w s  t h a t  t h e r e ' s  no end t o  b e t t e r  vendors and 
better pr ices ,  j u s t  a s  every good engineer b o w s  t h a t  the re ' s  no 
end t o  b e t t e r  designs.  For example, we were us ing  4,000,000 
s l i d e s ,  l i t t l e  p l a s t i c  s l i d e s .  They were c o s t i n  $34.50 per  lOOOm I Gett ing t h e  r i g h t  s u p p l i e r  f o r  them, cu t  it t o  $ -20 pe r  1000. 
You f e e l  p r e t t y  good, but  t h a t  i s n ' t  r i g h t  because again g e t t i n g  
t h e  more r i g h t  supp l i e r  f o r  them which happened a few months l a t e r  
got  it t o  $6.30 per  1000, A filter, 700,000 f i l t e r s ,  l f t t l e  but ton  
f i l t e r s ,  were being used a year ,  The buyer thou@% he had t h e  
r i g h t  s u p p l i e r ;  he had t h e  b e s t  we*ve ever  had i n  t h a t  f i e l d .  They 
cos% $ ~ L + ~ 0 0  pe r  1000, but  wi th  t h e  a i d  of  a  value ana lys t  a 
thorough probe was made and a  supp l i e r  provided who does t h e  job 
f o r  $7,00 pe r  1000 i n s t e a d  of $34.00, and $he i d e n % i c a l  p a r t .  

I n  one o f  our  con t ro l s ,  a Telechron motor i s  used. That 
Teelechron motor was analyzed; a s  a whole, when t h e  con t ro l  was 
analyzed. The Teleehron salesman was asked what could be done t o  
g e t  t h e  same performance f o r  lower cos t  and sa id ,  "You mean t o  
&el% me you fe l lows  want lower costs?"  What a question2 He sa id ,  
'"IBPl t e l l  you. why 1 asked %hat .  When you o rde r  t h e s e  c locks  you 
never o rde r  5000 Telechron c locks  on an o r d e ~ ;  you o rde r  5000 
c o i l  assemblies on one order ,  5000 r o l l e r  assemblies  on ano%her, 
so you don't even g e t  t h e  clock p r i ce ;  your s t u f f  i s  always b u i l t  
i n t o  t h a t  product on a  p a r t s  p r i c e  a$ 28# above t h e  p r i c e  of t h e  
c lockon "Nan, how long h a s  t h i s  been going on%ta flAlwayson "Well, 
what have you done about i t ?  Why d i & %  kou %el$  somebody about 
i t ? $ ?  He sa id ,  "1 did.  I t o l d  t h e  buyer $hat i % he" order  them 
on t h e  sane o rde r  and say s h i p  them separa te ly  we could s % f l l  do 
t h a t  and weQd save you t h e  28# What  d i  d  he say%!* "He s a i d  he 
was a  young fe l low and he d idnqt  f e e l  t h a t  he had very much 
experience o r  backing from h i s  management. He d i d n B t  f e e l  he 



could vary too  widely from t h e  i n s t r u c t i o n s ,  so he s a i d  he went t o  
t h e  people who gave him t h e  reques t  f o r  m a t e r i a l  and t o l d  them. 
They t o l d  him, Wo, we%e go t  t o  put t h i s  s t u f f  through mate r i a l  
l ist.  If we s t a r t  mtxibag it up we "1 r e a l l y  g e t  i n  a hopeless  mess; 
wePve got  t o  put %hem through t h e  way them come*" So t h e  buyer woul 
w r i t e  out t h e  order  f o r  5000 r o t o r s ,  and he knew another  one was 
coming, He would keep t h a t  order  on h i s  desk a l l  week hoping t h e  
o t h e r  one would come through and about h a l f  t h e  time it d id  and hesd 
s t i c k  t he  o t h e r  one on t h e  same order .  But when it d i d n 8 t  he s a i d  
a t  t h e  end of %he week he f e l t  %hat  he would ge t  i n  Dutch with h i s  
supervisor  i f  he d i d n V t  c l e a r  out  everythin t h a t  had come t o  him 
so he V mail  it out .  $2800 e x t r a  on every 8 10,000 ordere t?  That $s  
t h e  kind of  t h i n g  we're looking f o r ,  fe i lows,  and we're going t o  
have t o  he lp  t each  them. Of course, when t h a t  comes t o  t h e  
a t t e n t i o n  of t h e  proper people i t t s  f i x e d  j u s t  l i k e  t h a t ,  but it 
goes on f o r  years before  tha% i n  every departnent .  

Let 's  make sure  t h e  buyer knows t h a t  you're t r y i n g  t o  g e t  on 
h i s  team and t h a t  you, under no circumstances, would al low him, t o  
be h u r t  o r  embarrassed by t h e  new lower c o s t s  which a r e  sure  t o  be 
found i f  you work. &--b 

DF- Zavis t  works i n  t h e  Works Laboratory and h i s  job i s  t o  
advise  t h e  f a c t o r y  on any r e s i n s ,  adhesives,  p l a s t i c s ,  m a t e r i a l  
t h a t  they should u s e  t o  perform any p a r t i c u l a r  job with t h a t  $ype 
of  m a t e r i a l *  If he can suggest t h e  r i g h t  ma te r i a l ,  he and h i s  group 
w i l l  develop it* So I t h i n k  you have t h e  r i g h t  man t o  so lve  a l l  
your adhesive problems, I * d  l i k e  t o  t u r n  you over a t  t h i  s t h e  t o  
D r e  A ,  L o  ZaTTist. 

The first t h i n g  about adhesives i s  t o  consider  them a s  a new 
%ype of m a t e r i a l .  We want t o  r e a l l y  change our  viewpoint from t h e  
way most 0% u s  a r e  i n t e r e s t e d  i n  looking a t  it. We t h i n k  of 
adhesives a s  %hings l i k e  l i b r a r y  pas te ,  glue,  t o  j u s t  s t i c k  two 
t h i n g s  toge the r ,  Well, t h e y  have a l a r g e  use  i n  t h a t  respec%. How- 
ever,  most of US a r e  i n t e r e s t e d  i n  a new %ype of s$suc tu ra l  
mater ia l .  In  o the r  words, i f  you had t o  s t i c k  a hypodermic needle  
i n t o  o r  through t h e  g l a s s  p a r t .  Mow t h a t ' s  a tough job and r e a l l y  
abou% t h e  only way you can do it i s  with an adhesive.  There a r e  a 
couple of o%her t r i c k y  ways which don't f i t  i n t o  mass production* 
I wan% t o  suggest t o  you gentlemen t o  look a t  adhesives i n  t h i s  waye 
14ost o f  t h e  normal uses  have been worked out  f o r  y e a r s  and $hey run 
i n  milPions of pounds, $hey a l s o  use very low-priced raa%erfa$se H h  
assuming %ha$ you"e a l l  f a m i l i a r  wi th  those  and we wontt even 
d i scuss  them, because most o f  t h e  newer t y p e s  eos t  a good d e a l  more 
and would no t  be i n  a competit ive p o s i t i o n  wi th  t h a t  %ype of 
ma%eri a% 



One of t h e  main f ea tu re s  about adhesives i n  t h e i r  app l i cab i l i t y  
t o  d iverse  combinations. You can weld two pieces of l i k e  metals, 
o r  you can r i v e t  metals. But if you have glass-to-metal, you're 
i n  t rouble . You can't r i v e t  g lass ;  youtse elimiaaaGed r i g h t  away 
there  . You can% weld glass .  Now, unfortunately, adhesives don't 
do t h e  most s a t i s f ac to ry  job there ,  e i t he r ,  but they can do *?atT 
job. I don" want t o  deprecate t h e  adhesives because they w i l l  
work i n  things l i k e  safe ty  g l a s s*  However, from an engineering 
standpoint I deal  a l o t  with a i r c r a f t  appl ica t ions  and th ings  l i k e  
t h a t  where you have gas under pressure and it 's a d i f f i c u l t  th ing 
t o  s t i c k  g l a s s  there .  

Another th ing where adhesives fit i n  i s  mass production. The 
way t o  f i t  it i n  i s  $0 choose the  r i g h t  adhesive. A Pot of 
people ge t  a bad impression of these  mate r ia l s  because they choose 
the  wrong mate r ia le  They w i l l  send f o r  some company and the  
company w i l l  describe uses  f o r  t h e i r  product and they ' l l  use it a s  
such. Sometime they give you very good bonds, f o r  i n a a n c e ,  on 
aluminum-to-aluminum they w i l l  hold an a i rplane together  but they 
won't hold a piece of rubber t o  a r e f r i g e r a t o r  door. You have t o  
be very careful  how you a t t ack  t h i s  problem- 

There a r e  plenty of people who know a b m t  %he subject if 
you'll  jus t  check i n t o  it. You have engineers in your own p lan t  
and besides, s ince adhesives a r e  such a speci a l i  zed $ype of work, 
almost every plant  has t echnica l ly  t ra ined  salesmen who can t e l l  
you very well a b a t  t h e i r  product. Don't ever hesf t a t e  t o  ask 
them; they ' l l  be glad t o  help  you out and give you the  answers you 
require.  That's t h e i r  business and they v i s i t  u s  a l l  t h e  time. 
A l o t  of people do not  r e a l i z e  t ha t .  I f  you do have a problem 
youqre in te res ted  in, be sure t o  check d i r e c t l y  with t he  buyer, 
because he may have another product which w i l l  do it a lo% b e t t e r  
and a l o t  cheaper. It never h u r t s  t o  check i n t o  it. 

On adhesives t h e r e  a r e  a lso  disadvantages, a s  1 meaa%ioned. 
F i r s t  o f  a l l ,  mainly they have l imi ted heat  res is tance .  If you 
need high s t rength  a t  higher temperatures, I would say above 
2500 C, i n  general youtd be b e t t e r  off with d i f f e r en t  types  of 
material .  However, these  a r e  inorganic types of r e s i n s  which can 
do a job, although they a r e  r a t h e r  b r i t t l e ,  but  i f  you have high 
s t r e s s e s  you should, i n  general ,  s t i c k  t o  welding o r  th ings  of 
t h a t  type. 

Another disadvantage i s  the  bond i s  not  instantaneous. You 
usually have t o  wait a ce r ta in  amount of time before you c a ~  get  
the  s a t i s f ac to ry  bond- I f  you make huge quan t i t i e s  of a product, 
you probably end up with a backlog and tha t ' s  def in i$ely  one 
limita$ion. A s  1 sa id  before, be sure t h a t  you pick .&he r i g h t  
adhesive f o r  t h e  job. One adhesive w i l l  work on one job, another 
one work on another job, and if yoe; have t h e  rigB% one, y o u t l l  
be i n  good shape. I f  you make e r rors ,  they may not  show up u n t i l  
weeks o r  months l a t e r  and get  you i n  d i f f i cn%ty .  



The p r i n c i p l e  which adhesives employs i n  bonding i s  t h a t  some 
time during t h e  cycle  you have t o  have t a c k *  Tack i s  one t h i n g  
s t i c k i n g  t o  another;  no mat t e r  which type of  adhesive you have, 
somewhere i n  t h e  s e t t i n g  process  you have t o  have t a c k  t o  grab on 
one component t o  t h e  other .  There a r e  s e v e r a l  ways you can do t h i s ,  
One o f  t h e  more cornon types  i s  t o  use a s o l u t i o n  of some mate r i a l .  
You pa in t  it on o r  brush it on and you g e t  your t ack iness  a f t e r  a 
c e r t a i n  proport ion of  t h e  so lvent  evaporates  and while it i s  tacky 
you can put your two components together  and t h e  remainder of the  
so lvent  w i l l  l a t e r  go away. Obviously, t h i s  type  of adhesive works 
b e s t  with porous m a t e r i a l s ,  s o  t h e  so lvent  can migrate  i n t o  t h e  
pores  of t h e  wood, f o r  example. I n  general  so lvent  t y p e s  wi th  metal 
a r e  not  t o o  s a t i s f a c t o r y ,  e s p e c i a l l y  r a t h e r  wide s e c t i o n s  where t h e  
so lvent  h a s  d i f f i c u l t y  migrat ing,  t h e  edges w i l l  tend t o  skim over 
and you won't g e t  your u l t i m a t e  s t r eng th .  

Another way of g e t t i n g  t ack iness  i s  by easing a m a t e r i a l  which 
i s  s o l i d  a t  room temperature, hea t ing  it up u n t i l  i t ' s  l i q u i d .  
Something l i k e  t h i s  would be aspha l t  o r  r e s i n .  You hea t  it up t o  
f l u i d ,  a s  it cools  it g e t s  tacky,  and as it coo l s  f u r t h e r  down t o  
room temperature it g e t s  ha rdo  Something Pike t h i s  adap t s  i t s e l f  
t~ production -- when you don't need too  high stpength,  you" be 
surpr ised  how e a s i l y  t h e s e  work i n a  We've replaced some r i v e t i n g  
opera t ions  i n  small gadgets t h i s  way; a l l  you need i s  a pot  of' some 
r e s i n  l i k e  t h a t ;  put a dab on, s t i c k  your l i t t l e  component onm It 
cools  i n  a few seconds. If you don% need much s t rength  i t t s  very 
handy 

However, i f  you r e q u i r e  what we c a l l  t h e  u l t i m a t e  i n  s t r eng th  
o r  t h e  h ighes t  prac$icah stsengh t h e s e  days, you should c s n s i  der  
t h e  chemical r e a c t i v e  types.  These cons i s t  o f  two componen$s; 
c h a t ' s  t h e  u s u a l  way of making a polymer. You have one component 
which comprises t h e  bulk of t h e  m a t e r i a l  and another  component which 
i s e i t h e r  c a l l e d  t h e  c a t a l y s t  o r  t h e  hardener o r  something l i k e  $ha%, 
They a r e  s to red  separa te ly .  When you want t o  use them you pa% them 
toge the r  and a f t e r  a eer ta2n amount of time they  w i l l  g e t  hard and 
s e t  Up* They w i  PP g ive  you very hard and s t rong r e s i n s o  YOU have a 
wide v a r i e t y  of p ~ o d u c t s  a v a i l a b l e ;  some w i l l  see up a t  room 
t e m p e r a t u ~ e ,  and o t h e r s  r e q u i r e  e l eva ted  temperatures- Generally, 
f o r  %he s t ronges t  bonds you need e levated  temperatures.  For some 
jobs t h i s  i s very f i n e ,  i n  o t h e r s  it f sn%* You have to choose the  
m a t e r i a l  t o  f i t  t h e  job. 

I n  t h e  bus iness  of choosing the m a t e r i a l  t o  f i t  t h e  job, you 
might keep a few t h i n g s  i n  mind. You have two p ieces  of  metal  t h a t  
a r e  d i s s i m i l a r ;  {copper and aluminum) and you want t o  s t i c k  them to -  
ge the r ,  but  t h e y  have d i f f e r e n t  c o e f f i e i e n t s  of expansion- You 
can" match t h e  c o e f f i c i e n t  of expansion o f  the  r e s i n  t o  both of 
them, so t h e  only way out  of it i s  %o choose a ra%her  rubbery type  
o f  ma te r i a l .  The po in t  i s  with hard m a t e r i a l s  you would genera l ly  
use  s o f t  rubbery t y p e s  of r e s i n s  o r  rubber, having t h e  g ive  %ha%%s 
requi red .  Conversely, wi th  s o f t e r  ma-$aeaials you need hard r e s f  ns. 



A s  a t y p i c a l  example of t h i s ,  if you w w t  t o  s t i c k  wood toge the r  
w u t d  take  something Pike a phenol ic  r e s i n  which i s  very hard and 
g ives  a wonderful bond with wood. Put it between two p ieces  of 
metal, t a p  it and i t ' s  gone, c racks  r i g h t  o f f .  They t r y  t o  g e t  
around this a l i t t l e  b i t  by mixing combinations of  t h e  two . A 
10% of our  more use fu l  metal-bonding t y p e s  have rubber with t h e  
phenolic i n  it. Perhaps you've not iced  t h a t  they're switching 
away from r i v e t s  i n  brake l i n i n g s ,  nowadays, and us ing  adhesives 
there .  They use  a combination of rubber t o  g ive  it f l e x i b i l i t y  
p lus  t h e  phenolic r e s i n  which s e t s  up t o  g ive  you a n ice ,  hard 
bonding agent. 

These bonds a r e  extremely s t rong,  I saw a p i c t u r e  of  t h e  
brake l i n i n g  and t h e  brake shoe a t t ached  toge the r  with a 
Ghevrolet hanging from it which w i l l  g ive  you an i d e a  of t h e  s o r t  
of  strengh f nvolved. 

The problems run i n t o ,  inc lude  beer  b o t t l e  l a b l e s .  You buy 
a b o t t l e  of  beer  and s t i c k  it i n  cold water.  You want t h e  l a b e l  
t o  s t a y  on, otherwise you have a mixture of brands and everybody's 
unhappy. But conversely, t h e  fel low who g e t s  t h e  b o t t l e  back 
wm%s $0 wash t h e  l a b e l  r i g h t  o f f .  They spent  a good d e a l  of time 
mt i l  they found one t h a t  would s t a y  on i n  cold water and come o f f  
i n  h o t  water and f a s t ,  too .  

Another u s e f u l  type  I might mention on t h e  rubber t y p e s  - i s  
OWES. a s  a solvent, r e a c t i v a t i o n  process. A rubber cement, i s  

mainly some s o r t  of rubber d isso lved  i n  so lvent .  You don't 
momally r e a c t  %he rubber any f u r t h e r  when you use  it, 

There a r e  c e r t a i n  of  t h e  s y n t h e t i c  rubbers  nowadays t h a t  you 
can p a i n t  on and i n  a few minutes they  d ry  e n t i r e l y  tack-free.  
In t h i s  manner you can p a i n t  a l o t  of your sur faces  together ,  l e t  
%hem dry  tack-f ree ,  and s t ack  them away somewhere. If you choose 
t h e  rigti% kind they ' re  what we c a l l  non-blocking; they  won't t e n d  
t o  s t i c k  one t o  t h e  o t h e r ,  u n t i l  you're ready t o  use  them. When 
you want -to use  than, a l l  you do i s  spray them with some solvent  
and they  g e t  tacky again,  you s t i c k  them toge the r  and pu t  them 
rf&% on t he  job. 

mis saves a good dea l  of  production t r o u b l e  and you cans put  
the= t o  very good use.  

IqP go over t h e  t y p e s  of  adhesives whf ch a r e  avai labf  e o  
F i r s t  of  dl, you want t o  consider  what s o r t  of  bond you r e a l l y  
need. I f  you're going t o  s t i c k  cardboard together ,  obviously 
you don9% need an extremely high bond s t rength ,  s o  you're j u s t  
$hrowing your money away if you use m a t e r i a l s  which a r e  much 
s t ronger  %han %he m a t e r i a l  yout re  bonding, You have t o  pay f o r  
s t r eng th  as it inc reases ,  so  f o r  normal appPf c a t i o n s  of bonding 
cardboard a d  packaging, we use  n a t u r a l  t y p e s  of glues,  s t a rch ,  
waterglass .  The next  %hing, a s  most people don't want t o  hea t  the 



bond, t o  consider  a r e  t h e  solven% types.  Some of t h e  names you may 
pun i n t o  - Duco Cement i s  a good example, and we have a common 
Glyptal .  These a r e  merely s o l u t i o n s  of thermoplast ic  r e s i n s *  A 
t h e m o p l a s t i  c r e s i n  i s  one whf ch mel ts  when you hea t  it, and each 
time you hea t  it up i% mel t s  aga in ,  A thermoset t ing r e s i n ,  on t h e  
o t h e r  hand, h a s  a l l  t h e  components t h e r e ;  when you hea t  it once, it 
r e a c t s ,  - g e t s  hard; when you cool  it, you Rave t h e  s$mc%ure you want, 
but i f  you go t o  h e a t  it again it won% melt  any more From then  on 
it w i l l  char, i f  anything, 

So t h e  t y p e s  we have a r e  c e l l u l o s i c  types  l i k e  Duco and Gfyptal, 
and t h e s e  types  you would l i k e  t o  use with porous ma te r i a l s .  I f l l  
skim over most o f  these  first t y p e s  because i n  genera l  around GoEo 
we have no d i f f f  c u l t y  employing them a t  %he present  time* Theysre 
a l l  worked out  and we'l l  f o r g e t  about them. 

Among t h e  newer types  a r e  t h e  epoxy r e s i n s *  "fheytve j u s t  been 
out a couple of years .  Some of t h e  names t h a t  they  go by a r e  Epon 
made by Schel l ,  Ara ld i t e  made by Seba Co., and Houghton Labora tor ies  
s e l l  Hysol. Theyqre e s s e n t i a l l y  t h e  same; some a r e  a l i t t l e  b i t  
b e t t e r  than o the r s ,  but  % h e i r  chief advantage is they  g ive  r a t h e r  
high bond s t r e n g t h s  to vary d i s s i m i l a r  m a t e r i a l s Q  You can bond 
var ious  meta ls  t o  ceramic and g l a s s  and t h i n g s  of t h a t  type.  I n  
they ' re  r a t h e r  hard r e s i n s .  A s  you w f l l  r e c a l l ,  t h e  hard r e s i n s  a r e  
good mainly f o r  s o f t e r  materials. I% sounds a s  i f  I 'd backed myself 
i n t o  a corner here,  but  we can use  t h e s e  hard r e s i n s  with t h e  hard 
mate r i a l s ,  provided they  have t h e  r i g h t  p r o p e r t i e s e  Now, a s  I 
mentioned, phenol ics  would crack under t h i s  a p p l i  c a t i  on. Epoxy 
r e s i n s  have extremely good adhesion t o  ma te r i a l s ,  so even though 
they a r e  hard, if you have metal  of s u f f i c i e n t  th ickness  so it 
doesn't bend very r e a d i l y ,  you can use  t h i s  hard r e s i n  and g e t  good 
s t rength .  The bond s t r e n t h s  run i n  t h e  o rde r  of severa l  thousand 
pounds per  square inch and t h i s  type of r e s i n  i s  used widely i n  t h e  
a i r c r a f t  indus t ry  t o  bond t h e  var ious  aluminum s h e e t s e  A s  you may 
r e a l i g e ,  when you s ta r t  h i t t i n g  above t h e  speed of sound, r i v e t s  a r e  
p r a c t i c a l l y  out ,  and t h e  new B r i t i s h  Comet t h a t  came across  %he 
A t l a n t i c  Ocean n o t  long ago is almost e n t i r e l y  s tuck  toge the r  wi%h 
adhesives.  Now you can do t h e  job; it % j u s t  a ma t t e r  of' doing it 
pight  away. 

These expoxy r e s i n s  a r e  t h e  kind which you can bond metal  to 
g l a s s ,  f o r  ins tance ,  i n  t h e  hypodermic needle-  The s p e l l i n g  is 
E-P-0-X-P. It's a chemical c l a s s ,  r e a l l y .  Most people c a l l  them 
Epons, made by S h e l l  Chemical, o r  Ara ld i t e*  Those a r e  t h e  t w o  ch ief  
suppl ie rs .  A l l  t h e  o t h e r  people buy from them a t  $he present  time; 
they ' re  t h e  o n l y  two t h a t  manufacturer t h e  b a s i c  ma te r i a l ,  a s  f a r  as  
I know. 

I @ v e  b r i e f l y  given .you an i d e a  of what some of t h e  types  a r e o  
Itll go over again  some t h i n g s  t o  consider  i f  you ever  come t o  
order ing  adhesi  ves. 



F i r s t  of  a l l ,  i f  you have a  solvent  system you want t o  con- 
s i d e r  t h e  s o l i d s  content .  One product may be cheaper than t h e  o t h e r  
'but it a c t u a l l y  h a s  l e s s  r e s i n  i n  it. Second, you want t o  consider 
t h e  v i scos i ty .  High v i s c o s i t y  i s  d e s i r a b l e  if you have p laces  where 
t h e  t h i n g  may run out  very e a s i l y .  On t h e  o the r  hand, it may be 
very d i f f i c u l t  t o  g e t  i n .  If you have a  c o i l  of f i n e  wire  and want 
t o  g e t  t h e  s t u f f  i n  t h e r e ,  ,you want low v i scos i ty .  The next  t h i n g  
i s  s h e l f  l i f e .  Most adheslves l a s t  only a c e r t a i n  amount of time. 
Some of them l a s t  only  a  month o r  so; o t h e r s  l a s t  almost indef in-  
i t e l y -  Depending on how r a p i d l y  you use  your ma te r i a l ,  you should 
check on it; you don" want t o  have t h e  problem of  t h i n g s  going bad 
on youo Then you have t o  consider  t h e  method of a p p l i c a t i o n  which 
i s  most appl icable  t o  t h e  way youare doing it. If  you make a l o t  
of a c e r t a i n  product, you can b u i l d  a  gadget and make it an 
economical process  even though it may be a  shade more complicated, 
whereas i f  you only make one o r  two you have t o  look a t  it another  
way. 

Another t h i n g  t o  consider i s  t h e  temperature and time of cure* 
A s  I sa id ,  room temperature curves, i n  general ,  w i l l  no t  g ive  a s  
s t rong  a bond as high temperatures.  You want t o  consider  v ib ra t ion  
c h a r a c t e r i s t i c s  of t h e  j o i n t s ,  *pal - t icu lar ly  i n  a i r c r a f t  a p p l i c a t i o n s  
we f i n d  hard r e s i n s  g ive  beautiful bonds, but  a c t u a l l y  you can' t  
use them a t  a l l ,  because under v i b r a t i o n  they  go bad, and tha t i t s  
something t o  bear  i n  t h e  back of your mind. You may g e t  extremely 
good d a t a  t h a t  looks  wonderful but  you have t o  consider  t h e  
@%exib%%ity c h a r a c t e r i s t i c s ,  too.  

A s  f a r  a s  poss ib le ,  new uses ,  t h e r e  a r e  obviously a  l o t  of 
them t h a t  come t o  mind. F i r s t  of a l l ,  t h e r e  a r e  a  l o t  of r i v e t i n g  
appl ica t ions .  Very o f t e n  t h e  r i v e t s  a r e  much s t ronger  than  a r e  
required.  Things l i k e  nameplates - genera l ly  you can do a  n e a t e r  
job with t h e  proper type  of adhesive,  and t h e y  do a  good job, too ,  
i f  you choose t h e  r i g h t  types.  The o t h e r  types  a r e  t h e  obvious 
types. - gasket ing - I was t a l k i n g  with some gentlemen he re  t h i s  
morning. They were wondek-ing about gaskets  on r e f r i g e r a t o r  doors. 
A Pot of t h e s e  automobile companies now a r e  g e t t i n g  away from using 
a l l  s o r t s  o f  d i p s  and p i n s  and s t r i n g  t o  a t t a c h  rubber- l ike 
m a t e r i a l s  t o  metal .  That's t h e  o l d  way of doing it and i t ' s  very 
expensive. With many adhesives now, a l l  you have t o  do i s  p a i n t  
them on and l e t  them g e t  tacky and s t i c k  t h i s  rubber- l ike m a t e r i a l  
on and they  g ive  a very good bond. The l a b o r  i n  t h a t  o t h e r  
system - you h o w  how t h e  chrome t r i m  i s  put on your c a r  - i s  q u i t e  
high. They have t o  d r i l l  h o l e s  i n  and put  var ious  p i n s  i n  and mount 
them on and it 's sti  11 not  a  very good job. I would t h i n k  i n  &he 
Ref r ige ra to r  Works where you have cool ing c o i l s  of d i s s i m i l a r  
metals,  you would have d i f f i c u l t y  brazing t h e  j o i n t s .  You may be 
a b l e  t o  use  an adhesive between t h e  two which w i l l  hold up* A l o t  
of t h e  brazed j o i n t s ,  we-e not iced ,  tend t o  c r y s t a l l i z 4  o r  corrode 
and eventua l ly  go bad. Itin n o t  saying t h e  adhesives won't go bad, 
too ,  but adhesives have been employed i n  t h i s  type of  work a d  they 
have given s e r v i c e  over t h e  y e a r s  and they  do saye a  good d e a l  o f  



time and trouble.  Fourthly, t h e  time t o  consider them i s  when yousre 
making a new product. When you have many d i  ss imi lar  mate r ia l s  t he  
usual tendency i s  t o  f i gu re  out mechanical ways of hooking them up 
together.  You can ge t  much smoother designs j u s t  by using the  
adhesives. If you - before you r e a l l y  ge t  down deep i n t o  your de- 
s igns - t a l k  with t h e  people who know something about them; ask 
them if you can s t i c k  these  two, t h r ee  o r  four  th ings  together ,  and 
you may be able t o  g e t  a  much smoother l i n e  a t  qu i t e  a  cos t  saving, 
too 

I 'm not sure i f  I have a l l  t he  d e t a i l s  of the  question, but 
t h e  way I understand it t h e  organic mate r ia l s  are e s s e n t i a l l y  non- 
conductors, agreed, and i s  it possible t o  make them conductors, too? 

There a r e  organic mate r ia l s  and the re  are  inorganic mater ia ls -  
The organic mater ia ls ,  a s  f a r  a s  you're concerned, a r e  mainly the  
types, t h e  old c l a s s i f i c a t i o n  a s  they come from nature.  Tkeygre 
mainly made from carbon; t h e i r  main point  t o  consider i s  t h a t  Ghey 
a r e  only good general ly up t o  about 125O f o r  a  long period of time, 
The next type i s  a s i l i cone  type, f o r  example, which i s  a combination 
of organic and inorganic.  That type w i l l  be good up t o  about 2000 C. 
f o r  a  long period of time o r  250 o r  300 f o r  short  periods. Then the  
next type i s  the  inorganic type which i s  cement, o r  something l i k e  
tha t .  Cement i s  an adhesive, and t h a t  w i l l  be good i n  maybe 800•‹ C. 
f o r  short  periods of time. Cement i s  not a  good example because it 
w i l l  l ose  water, but t he re  a r e  other  types l i k e  tha t .  

On t h e  matter  of insu la t ion ,  a l l  organic types  a r e  insula tors .  
P rac t ica l ly  a l l  inorganic types  a r e  insu la to rs ,  too. You can make 
them conducting by put t ing i n  f i l l e r s .  You can put i n  a powder 
conducting metal. The e a s i e s t  way, though, i s  t o  use something l i k e  
solder  i f  you want a  conductor. We donst always consider solder  t h a t  
way . 

There i s  a da t a  fo lde r  on adhesives wr i t t en  by PC. Doyle of t he  
General Engineering Laboratory - I don't have the  number. Sorry I 
can't give you t h e  exact t i t l e .  

You can always c a l l  me up a t  t he  Works here f o r  information. 
Epoxy r e s i n  i s  i n  the  data  fo lder  t i t l e ,  by General Engineering Lab* 
It came out l a s t  year  and it covers t he  various types. 



[ S l i d e s )  

M r .  Miles: This  afternoon i t ' s  a  p r i v i l e g e  t o  in t roduce  t o  you 
a  s p e c i a l i s t  s u p p l i e r  unique i n  t h e  United S t a t e s .  This  specialist 
s u p p l i e r  took a mate r i a l  which w a s  considered r e l a t i v e l y  use less ,  
though very high pr iced ,  and by u t i l i z i n g  t h e  p r o p e r t i e s  t h a t  made 
it u s e l e s s  b u i l t  a tremendous business .  On switch a f t e r  switch they  
have made it poss ib le  f o r  u s  t o  do a  b e t t e r  job, many t imes f o r  l e s s  
than  h a l f  t h e  cos t .  You're going t o  see  here  t h e  science of 
handling beryliuan copper; a  wonderful ma te r i a l ,  properly handled: 
abso lu te ly  no good, a  bundle of t r o u b l e  no t  prpper ly  handled* This  
s u p p l i e r  has  hundreds of a p p l i c a t i o n s  t o  show you. You911 see an 
e x h i b i t  out  on t h e  t a b l e s  i n  t h e  back so you may brouse and g e t  
i d e a s  a f t e r  they've f in i shed .  What t h e y ' l l  t e l l  you here  i s  j u s t  
t h e  high spo t s  which you can fol low up and which should h e l p  some 
of you i n  g e t t i n g  performance f o r  lower cos t .  

1 would l i k e  t o  in t roduce  t h e  gentlemen and first f w i l l  i n -  
t roduce Mr, Lou Jacobi a t  t h e  machine. He's t h e  contact  man who 
t a k e s  o u r  problems and g e t s  them before t h e  group down i n  Mew Je r sey  
a d  makes them eome t o  r e a l i t y .  

Next, I would l i k e  t o  in t roduce  Mr. J o  D Roberson, Vice Pres. 
of t h e  Instrument S p e c i a l t i e s  Co. and he w i l l  t e l l  h i s  own s t o r y *  

We a r e  indeed g r a t e f u l  f o r  t h e  opportuni ty of being here t h i s  
af ternoon.  We a r e  g r a t e f u l  f o r  General E l e c t r i c  Co. allowing u s  
t h i s  t h e 4  This  i s  intended t o  be a n  educat ional  program s p e c i f i -  
c a l l y  regarding berylium copper, We s i n c e r e l y  hope t h a t  what we  
have t o  t e l l  you and what we w i l l  show you t h i s  af ternoon w i l l  be 
h e l p f u l  t o  you i n  your work and h e l p  improve General E l e c t r i c  C O O ' S  

products* 

The first p a r t  of t h e  program, I want t o  t e l l  you a  few 
g e n e r a l i t i e s  and genera l  s p e c i f i c a t i o n s  regarding berylium copper. 
T e l l  you some of i t s  d e s i r a b l e  and undes i rable  c h a r a c t e r i s t i c s  and 
a l s o  show you and t e l l  you how both may be used t o  an advantage. 

The second p a r t  o f  $he program I B m  going t o  show you only a  
few t h i n g s  but it w i l l  be  a  t y p i c a l  c o s t  reduct ion  o r  c o s t  saving 
a p p l i c a t i o n  by us ing  a more expensive sp r ing  mate r i  a l .  

The t h i r d  and f o u r t h  p a r t s  of t h e  program w i l l  be e n t i r e l y  up 
t o  you. I want t o  al low a few minutes f o r  a period o f  ques t ions  
and answers and d iscuss ion  period,  a f t e r  which t h e r e  w i l l  be 
l i t e r a t u r e  and samples on t h e  r e a r  t a b l e  f o r  d i s t r i b u t i o n ,  and I 
want you fe l lows  t o  h e l p  yourselves.  If you don't g e t  what you 
wan%, n o t i f y  e i t h e r  M r .  Jacobi  o r  myself and we'l l  see tha% you 
g e t  ite 



Perhaps many of you r e c a l l  t h e r e  were many fancy t a l e s  f l o a t i n g  
around about b e r y l i n  copper during i t s  e a r l y  discovery period. The 
t a l e s  were very s i m i l a r  t o  those  t h a t  a r e  f l o a t i n g  around today 
regarding t h e  use  of t i tanium. Some of those  s t o r i e s  were t r u e  and 
some were g r e a t l y  exaggerated. It was f i r s t  know as t h e  %onder 
metalw,  because apparent ly  s p r i n g s  made from t h a t  metal  would never 
t i r e  so it was tagged t h e  "metal t h a t  never t i r e s f t .  Its endurance 
s t r e n g t h  was very high. It was capable of being hardened by h e a t  
t reatment .  So they  thought a t  first t h a t  perhaps it was a r e -  
discovery of t h e  method t h a t  t h e  anc ien t  Egyptians used i n  hardening 
copper t o  make it a s  hard as s t e e l .  Well, t h e y  soon found out  t h a t  
something was wrong. They found ou t  they  could mot f a b r i c a t e  t h e  
m a t e r i a l  by employing conventional methods, s o  it was necessary t o  
s e t  up s p e c i a l  equipment and s p e c i a l  techniques f o r  handling 
berylium copper. That i s  t h e  reason t h a t  we a r e  a company. We s e t  
up f o r  it y e a r s  ago and have never used any o%her a l loy .  

I t d  l i k e  you t o  g e t  acquainted with t h e  t h r e e  p r i n c i p a l  grades 
of  berylium copper. Berylco #25 i s  t h e  most popular and by f a r  t h e  
most widely used because vou can do more with it. It h a s  very high - 

physica l  pEoperties.  1t s" m e t a l l u r g i c a l  content  i s  roughly 28- 
berylium; a c t u a l l y ,  i t 's 1.80 t o  2 .O5, but i t s  nominal 2$, p l u s  
1/2 of I$ cobal t .  Beryco #165 i s  a second-grade a l loy .  It conta ins  
1.60 t o  1 -80  berylium and again,  up t o  1/2 o f  1% cobal t .  The 
phys ica l s  of t h i s  a l l o y  a r e  very low but  %he m a t e r i a l  i t s e l f  c o s t s  
almost a s  much a s  t h e  #125. We don't use  t h e  #165 a t  a l l  because 
of i t s  low phys ica l  c h a r a c t e r i s t i c s  and because it does n o t  conform 
t o  j i g  hardening. The t h i r d  grade i s  h o r n  a s  Berylco #lo. That i s  
a s p e c i a l  a l l o y  used i n  high conduct iv i ty  and high temperature 
app l i ca t ions .  But it must be used under low s t r e s s  condi t ions.  I'd 
l i k e  you t o  remember t h a t .  If you want high conductfvi ty  and high 
temperature condi t ions,  you must opera te  under a low s t r e s s ,  because 
i t s  phys ica l s  a r e  very f a r  below those  of #25. Some mills a l s o  
produce what i s  known a s  a pre-tempered o r  a mill-hardened a l l o y .  
That i s  t h e  #25 t h a t  h a s  been tempered a t  t h e  m i l l .  Its phys ica l s  
a r e  much lower than  t h e  Berylco #25, consequently we don't use t h i s  
a t  a l l  because it does no t  f i t  i n  with our  f a c i l i t i e s *  

Berylium copper i s  no t  claimed t o  be %he one and only sp r ing  
mate r i a l .  While we love  it, we c e r t a i n l y  do not  recommend t h a t  
berylium copper be used i n  a l l  spr ing  app l i ca t ions .  So I don% 
want t o  leave  t h e  impression with you t h i s  af ternoon t h a t  it i s  a 
c u r e - a l l  f o r  a l l  s p r i n g  problems. I% i s n q t .  Design eng5neers 
should consider  it only when a combiraa$i on of  sp r ing  s t e e l  and 
copper a r e  des i rab le .  Copper i s  p a r t i c u l a r l y  d e s i r a b l e  because it 
i s  non-magnetic, and berylium copper h a s  a very h igh  endurance l i f e ,  
a very high hardness  and a very high wear-resf s tance,  so  when ybu 
g e t  a combination o f  those  p r o p e r t i e s  o r  c h a r a c t e r f s t i c s  t h a t  you 
need i n  a spring, then  i s  t h e  t ime t h a t  you want $0 t h i n k  about 
us ing  berylium copper. 



Some design engineers  have a f a c u l t y  of p u t t i n g  c lose  t o l e r -  
ances on a l l  dimensions if they design a spr ing.  They t h i n k  tha% 
a l l  dimensions must be he ld  accura te ly  t o  make t h e  spr ing p e r f o m  
cor rec t ly .  That i s  very, very seldom t r u e ,  because they can put  
t h e  c r i t i c a l  t o l e r a n c e s  on one o r  two c r i t i c a l  dimensions and t h e  
spr ing  would be much cheaper t o  make and opera te  j u s t  a s  wel l .  
They a l s o  have a tendency t o  spec i fy  a Fresnel  o r  Rockwell hard- 
ness ,  th inking  t h a t  if maximum hardness  i s  obtained then t h e  sp r ing  
w i l l  p e r f o m  c o r r e c t l y .  That, again,  i s  very seldom t rue .  You 
must reach  a compromise between hardness  and conformity t h a t  i s  
u s u a l l y  done by proving your samples before  f reez ing  a design, It 
may a l s o  be proven by performance t e s t s  and a f t e r  t h e  performance 
h a s  run  successfu l ly ,  you can w r i t e  you s p e c i f i c a t i o n s  t o  s u i t  t h e  
end use  of t h e  spr ing .  You can a l s o  g e t  a comparison of e l a s t i c  
p r o p e r t i e s  by a very simple method; t h a t  9 s  by bending t h e  sp r ing  
t o  a known r a d i u s  of curvature,  measuring t h e  amount of permanent 
s e t .  Now, l e t  me emphasize again,  t h a t  only g i v e s  you a comparison 
of e l a s t i c  p r o p e r t i e s  and has  no r e l a t i o n  whatever t o  t h e  hardness- 
Hardness readings  on t h i n  s e c t i o n s  a r e  very inaccura te ,  r e g a r d l e s s  
of t h e  method used i n  making t h e  t e s t ,  and s p r i n g s  a r e  u s u a l l y  made 
from th in - sec t ion  metals .  We use  t h e  15% Rockwell S u p e r f i c i a l  f o r  
t e s t i n g  t h e  hardened p a r t s  and we use  a 30T s c a l e  f o r  t e s t i n g  i n -  
coming saw mate r i a l .  So where you want maximum hardness  and you 
want %o measure it, we do recommend t h e  15M Superf icial .  f o r  th ick -  
nesses  of .010 and above and by i n s e r t i n g  an a n v i l  of approximately 
the  same hardness a s  t h e  des i red  specimen, you can ge t  a f a i r l y  
accura te  reading o r  c e r t a i n l y  a comparative reading  with t h e  1 5 N  
s c a l e  on th icknesses  under .010, 

How, t h e  manner i n  which t h e  ASTlvI s p e c i f i c a t i o n s  were orf g i -  
naEQy drawn i s  perhaps respons ib le ,  o r  c e r t a i n l y  c o n t r i b u t e s  
toward t h e  success  o r  f a i l u r e  o f  many who have t r i e d  t o  use b e r y l i m  
copper and couldn*t.  They s e t  up' minimum r a t h e r  than  maxbwn 
f i g u r e s  so t h a t  t h e  m i l l s  could produce it economicallye Those 

1 e $0 s p e c i f i c a t i o n s  have n o t  y e t  been improved t o  where we would l ' k  
see  it I'd l i k e  to make a simple ccmparison here  t h a t  I t h i n k  
i l l u s t r a t e s  t h e  poin t  p e r f e c t l y  of keeping t h e  c o r r e c t  amount of 
berylium i n  s o l u t i o n  and keeping it a v a i l a b l e  f o r  hardening - i n  
o%her words, making it work f o r  you - simply by comparing it t o  
sweetening your coffee;  you can put a s~laall amount of su a r  i n  $ your coffee and it w i l l  a l l  go i n t o  so lu t ion ,  but it won t be 
sweet enough f o r  your t a s t e .  You can put  a small. amount of  b e r y P i m  
i n  you s o l u t i o n  o r  i n  your a l l o y ;  it w i l l  a l l  go i n t o  s o l u t i o n  b u t  
it w i l l  no t  develop maximum phys ica ls .  There you have a metal  
s i m i l a r  .to t h e  #l65 a l l o y .  Suppose you add more sugar  i n  your 
coffee ;  it w i l l .  a l l  go i n t o  s o l u t i o n  and then it becomes j u s t  sweet 
enough. You add more b e r y l i m  t o  your so lu t ion  and i$ develops 
your rnax5mum phys ica l s  and a l l  of t h e  beryliugl becomes a v a i l a b l e  
f o r  hardening. There's your #25 a l loy .  Suppose you add more 
sugar t o  your coffee. It h a s  passed t h e  s a t u r a t i o n  poin-6, so it 
accumulates i n  t h e  bottom of your cup but  it adds nothing toward 
t h e  t a s t e  o r  sweetness of t h e  dr ink;  i n  f a c t ,  it w i n s  ite By way- 



of comparison, you have added more berylirrm than  w i l l  go i n t o  
s o l u t i o n  and become a v a i l a b l e  o r  u s e f u l  i n  t h e  hardening operat ion.  
That's why it i s  so necessary and so important t o  run a l abora to ry  
t e s t  on each r o l l  of wire  o r  s t r i p  before f a b r i c a t i o n .  That no t  
only g ives  you o r  develops t h e  c o r r e c t  t h e  and temperature but  
a l s o  g ives  you t h e  c o r r e c t  method f o r  hardening. It i s  sometimes 
necessary t o  use two o r  more temperatures and two o r  more methods 
f o r  hardening a berylium copper p a r t ,  depending e n t i r e l y  upon t h e  
s p e c i f i c a t i o n s  regarding  t h e  end use of' t h e  p a r t .  Berylium copper 
work hardens very rap id ly .  Therefore, a t  t h e  poin t  of  t h e  more 
severe forming your i n t e r n a l  s t r e s s e s  a r e  very high. Fortunately,  
t h e  hardening h e a t  t reatment  t a k e s  p lace  a t  t h e  same temperature 
t h a t  serves  t o  r e l i e v e  t h e s e  i n t e r n a l  s t r e s s e s .  That r e s u l t s  i n  a 
p iece  f r e e  of i n t e r n a l  s t r e s s e s  and is,  of course,  much more s t a b l e  
under a load than a p a r t  ga in ing  i t s  hardness through cold work. 
The a b i l i t y  of berylium copper t o  harden a t  t h i s  s t r e s s - r e l i e v i n g  
temperature gave u s  a new manufacturing process .  We c a l l  it heat  
t r e a t  forming. That's where t h e  p a r t  i s  held i n  o r  on a f i x t u r e  
during t h e  hardening operat ion.  You w i l l  see  examples of t h a t  on 
t h e  screen l a t e r .  

I n  considering t h e  c o s t s  of beryliwn copper over o the r  spr ing  
m a t e r i a l s  you+e paying a penal ty  f o r  using berylium copper by 
paying more money f o r  it so you must ge t  a11  you can from i t e  It 
i s  necessary t o  t a k e  advantage of a l l  t h e  inheren t  d e s i r a b l e  and 
undes i rable  c h a r a c t e r i s t i c s .  You can t a k e  advantage of t h e  
d e s i r a b l e  c h a r a c t e r i s t i c ,  t h a t  i s ,  t h e  a b i l i t y  t o  harden a t  t h e  
s t r e s s - r e l i e i v i n g  temperature by h e a t  t r e a t  forming. I n  o t h e r  words, 
saving your forming t o o l s .  You can a l s o  t ake  advantage of i t s  low 
d u c t i l i t y .  That gave u s  another  manufacturing process  of producing 
sp r ings  i n  s t r i p s .  We c a l l  them " s t r i p  springst7.  That's where t h e  
sp r ings  a r e  made i n d i v i d u a l l y  on s p e c i a l l y  designed d i e s ;  t h e y  a r e  
joined toge the r  by a score l i n e .  They can be broken a p a r t  very 
e a s i l y  e i t h e r  by t h e  f i n g e r s  o r  by automatic devices.  That saves 
a g rea t  dea l  i n  secondary opera t ions ,  such a s  inspect ion ,  p la t ing ,  
and, of course, most of a l l  a t  t h e  assembly bench. That i s  a poin t  
t h a t  w i l l  be demonstrated i n  a few minutes. 

I 'd l i k e  t o  emphasize t h a t  spr ing  design i s  a spec ia l i zed  a r t  
and it i s  necessary t h a t  t h e  design engineer be i n  c l o s e  touch with 
t h e  spr ing  manufacturer i f  he i s  t o  g e t  %he b e s t  spr ing  a% t h e  lowest 
cost .  The des igner  knows what he wants; he knows t h e  •’unction and 
he knows t h e  performance t h a t  he wants. The spr ing  manufacturer 
knows t h e  cheapest and t h e  b e s t  method of t o o l i n g  and producing t h a t  
sp r ing  i n  t h e  most economical way. The s l i d e s  w i l l  show you a 
couple of i l l u s t r a t i o n s  where s p r i n g s  produced i n  t h e  str5.p form w i l l  
r e s u l t  i n  a lower cos t  i n  your assembled u n i t .  

I'd l i k e  t o  b r i e f l y  in t roduce  t h e  company, You'll n o t i c e  we're 
loca ted  i n  L i t t l e  F a l l s ,  N, J,, and it f s  n o t  t o  be confused with 
L i t t l e  F a l l s ,  N, PIA We a r e  a small  company employing approximately 
150 t o  160 people i n  t h e  o f f i c e  and i n  t h e  manufac%urfng processes ,  



Here i s  a beryliuhn copper spr ing  t h a t  i s  used i n  a r e f r i g e r a t o r  
r e l ay .  1 %  comparing it t o  t h i s  ordinary household p in  simply t o  
g ive  you an idea  of i t s  s i z e .  The problem i s  t o  reduce t h e  cos t  of 
t h a t  spring. Hout l l  n o t i c e  t h a t  t h e  previous s l i d e  shows t h e  spr ing  
made s ingly ;  it was necessary t o  pick them up one by one and put  
%hew i n  t h e  h e a t - t r e a t  f i x t a r e  i n  s t a c k s  of about a hundred sp r ings  
each with spacers  i n  between clamped down by t h i s  screw t o  r e s u l t  
i n  an accura te  contour o f  t h e  spr ing .  There a r e  approximately 100 
p ieces  i n  each one of those  s t a c k s -  

L e t 9 s  look a t  t h e  redesign of t h a t  spr ing  and make it by t h e  
s t r i p  method. Youq l l  n o t i c e  t h a t  t h e  o f f s e t  dimension here  i s  .328 
and i s  t o  be he ld  t o  p l u s  o r  minus 8. It looks  Pike i t t s  f a i r l y  
simple t o  do, bu t  when you consider  t h e  s tock  th ickness  i s  only 
.005, you run i n t o  d i f f i c u l t i e s  i n  your punch p ress .  So by simply 
prosrdang r a d i i  he re  and a shoulder f o r  t h e  score l i n e  it i s  
converted i n t o  a s t r i p  springe P o u * ~ ~  no-bice t h a t  %he g r a i n  
d i r e c t i o n  o r i g i n a l l y  r an  lengthwise of %he sp r ing ,  I n  changing 
it t o  a s t r i p  spr ing,  t h e  g r a i n  d i r e c t i o n  runs crosswiseO I can 
t e l l  you - and I have s l i d e s  t h a t  demonstrate t h i  s pofnt  more 
thoroughly - it makes no d i f f e r e n c e  whatever i n  which d i r e c t i o n  
t h e  g ra in  runs  i n  a berylium copper spr ing ,  Af ter  hea t  t reatment  
t h e  g r a i n  i s  n e u t r a l i z e d  and t h e r e  i s  no g ra in  d i r e c t i o n  l e f t o  

Af ter  t h e  spr ing  h a s  been redesigned i n t o  s tr i  p f o m  i% i s  
produced on an automati  c high speed d i  e.  This  d i e  cos$s 
appsoxima%ehy 10% more than  a conventional d i e  but  t h a t  addikional  
cos t  i s  amortized many t imes  over i n  t h e  succeeding opera t ions  by 
reducing t h e i r  c o s t s *  These s t r i p  sp r ings  come out  of t h e  d i e  by 
t h e  yard, broken o f f  o r  c u t o f f  i n t o  convenient l e n g t h s  which i n  
t h i s  case i s  about 50 s p r i n g s  per  each length ,  and t h e n  they a r e  
taken t o  t h e  h e a t - t r e a t i n g  s t a t i o n  and placed i n  t h i s  heat  t r e a t -  
i n g  f i x t u r e .  The s t a c k s  a r e  on ly  about 5 high hese; tha% g ives  you 
a much b e t t e r  o r  c l o s e r  con t ro l  over t h e  contour. This f i x t u r e  
ho lds  approximately 1200 s p r i n g s  as aga ins t  300 f o r  t h e  o ld  f i x -  
t u r e .  So t h e r e  i s  a c o s t  reduct ion  t h e r e  i n  t h e  hea t  t r e a t i n g  
operatiion d o n e .  

This  i s  t h e  f i n i s h e d  sp r ing  a f t e r  it cones ou t  of t h e  h e a t  
%ma% f i x t u r e e  The score  l i n e s  a r e  very c l e a r l y  shown here  f~,&ich 
permits  t h e  sp r ings  t o  be broken a p a r t  e i t h e r  by t h e  f i n g e r s  o r  
by an automatic assembly device used i n  t h i s  case* When t h e  
s t r i p s  a r e  i n  t h e  s t r i p  form, they  a r e  very e a s i l y  pa%% through 
a lo@ inspec t ion  simply by s l i d i n g  t h i s  go and no-go gage over 
t h e  s t r i p s  a f & e r  they  have been claanped on t h a t  su r face  p l a t e .  
It's a very cheap opera t ion  and i t 9 s  very f a s t .  This  g i v e s  a 
b e t t e r  view of  t h e  go and no-go gage, Pou911 n o t i c e  t h a t  t h i s  
gap i s, of course,  t h e  th ickness  o f  $he s.$scks whic%l i s .OQ5 
p l u s  your p l u s  o r  minus t o l e r a n c e  which i s  16, so t h i s  gap i s  
-021. 1% s l i d e s  up and down over  t h a t  s t r i p  and if t h e r e  i s  one 
sp r ing  ou t  of to lerance ,  an e l e e $ r i e a l  con$aet is. made and 
i n d i c a t e s  it on a l i g h t .  



Here a r e  t h e  spr ings,  packaged, ready f o r  shipment. These a r e  
stacked on p i n s  so they  can be he ld  i n  p o s i t i o n  on .a wooden form 
having approximately t h e  same shape o r  t h e  same contour a s  t h e  
spr ings.  A cover i s  placed on them and taped i n  p o s i t i o n  and they 
a r e  not  damaged when t h e  customer r e c e i v e s  them. When t h e  customer 
g e t s  them he passes  them through t h e  usua l  inspect ion ,  of course, 
and from t h e r e  they  go t o  t h e  automatic r i v e t i n g  machine where 
s i l v e r  contact  bu t tons  a r e  placed on one end of t h e  spr ings ,  Here 
i s  one s t r i p  going through and here  i s  one ready t o  go through. 
That opera tes  a t  about 3500 p iece  p e r  hour, From t h e  r i v e t i n g  
s t a t i o n  it goes t o  t h e  assembly benche The s t r i p  i s  placed i n  an 
automatic dispenser  with a weight on t o p  of it t o  keep it pushed 
down. A g i r l  simply pushes a foo t  but ton  and a plunger comes out  
and p icks  o f f  t h e  spr ing  a t  t h e  assexnbly bench; one a t  a t ime and 
without any untangl ing t o  do + 

Here i s  t h e  assembly probleme The problem here  i s  t o  assemble 
those  loose  p ieces  i n t o  t h i s  i n s u l a t i n g  panel,  so  you have t o  p ick  
them up one a t  a t ime and p lace  them one at a time i n t o  t h e  holes .  
Here t h e y  a r e  i n  p o s i t i o n  but ,  of course, it i s  very slow because 
each p iece  has  had t o  be i n s e r t e d  in t h e  hole  and o r i en ted  t o  i t s  
c o r r e c t  p o s i t i o n  and then, of course, gaged af te rwards  t o  see  t h a t  
they  a r e  co r rec t .  Simply by redesigning t h a t  sp r ing  i n t o  s t r i p  form 
you can reduce t h e  number of opera t ionsp  These a r e  cyl inders ,  
i n c i d e n t a l l y ,  and t h e  l i t t l e  pushed- out  con ica l  s e c t i o n s  t h e r e  so 
t h a t  when they're pushed i n t o  t h e  i n s u l a t i n g  panel t h e r e  they a r e  
he ld  i n  p o s i t i o n  simply by t h e  spr ing  aetkon a% t h i s  point .  This 
selvage edge i s  wavy because it w a s  n e c e s s a r y ' t o  do t h a t  t o  g e t  t h e  
proper index between t h e  two cyl inders ;  a l so ,  t h i s  selvage edge i s  
used t o  feed t h e  m a t e r i a l  through t h e  d i e ,  The score mark o r  score 
l i n e  i s  a t  t h i s  poin t .  Af ter  t h e  sp r ing  h a s  been redesigned i n t o  
s t r i p  f o m  you pick them up, 1 0  a t  a time, push them i n t o  t h e  h o l e s  
with one operat ion;  they  a r e  f i r m l y  s e t  i n  p lace  by t h e  spr ing  
a c t i o n  of t h e  s e c t i o n  t h a t  h a s  been pushed out ,  and they ' re  ready 
f o r  t h e  selvage edge t o  be broken o f f .  There they  a r e ,  i n  pos i t ion ,  
and it i s  not  necessary t o  do any hand adjustment o r  any f u r t h e r  
gaging. This i s  t h e  poin t  t h a t  1 want %o demonstrate, - i n  methods 
of  reducing cos t  i n  spr ing  assembly. 

Beryliwn copper i s  very s t a b l e  because it has  been hardened 
a f t e r  forming, and during t h e  hardening operat ion you have r e l i e v e d  
t h e  i n t e r n a l  s t ~ e s s e s .  So t h e r e  i s  s e s y  l i t t l e  creep. m a t t s  one 
of t h e  reasons - and high conduct iv i ty  i s  t h e  o t h e r  p r i n c i p a l  
reason - t h a t  berylium copper i s  used i n  so many p l a c e s  t o  advantage. 

The p i c t u r e s  which you saw on t h e  screen were r a t h e r  misleading 
as  t o  q u a n t i t i e s ,  Those, of  course, were very high a c t i v i t y  p ieces*  
They u s u a l l y  a r e  ordered i n  q u a n t i t i e s  of $00,000 o r  more a t  a t imec  
S t r i p  sp r ings  begin t o  pay o f f  a t  o r  on a q u a n t i t y  o f  about 30,000 
pe r  order.  We have a short-run department t h a t  s p e c i a l i z e s  i n  
working with design engineers,  development engineers  and m ~ d e l  shop 
men. I n  o t h e r  words, we a r e  equipped to make one sp r ing  o r  m f l l i  ons; 
it doesn't ma t t e r ,  



Berylium copper accep t s  p l a t i n g  very r e a d i l y ;  any kind of 
p l a t i n g  you want t o  put  on it without danger of hydrogen embr i t t l e -  

A g r e a t  many times,  it i s  p l a t e d  t o  improve t h e  appearance 
and a l s o  t o  inc rease  t h e  conduct ivi ty  of t h e  surface.  Berylium 
copper i s  used extens ive ly  i n  high frequency a p p l i c a t i o n s  so they 
do p l a t e  it t h e r e  f o r  conduct iv i ty  purposes. 

We happen t o  use  an instrument t h a t  we used t o  make - t h a t ' s  
t h e  e l e c t r o n i c  micrometer - and it h a s  a be ry l iun  copper po in t  on 
it; t h a t "  hard and non-magnetic, and has  a high conducitfvy, of 
course. 

It fol lows t h e  curve very c lose ly .  I would say t h e  percentage 
would be - p r e t t y  hard t o  express  it percentagewise - but 5 We 
have a s e r i e s  of s l i d e s  showing h e a t  g r e a t  forming a s  appl ied  t o  
beryliurn copper wire,. 

We use  p ro jec t ion  welding on sorne springs.  

We f a b r i c a t e  sp r ings  only, b u t  we do make our  own t o o l s  t o  
m k e  them, and most of t h e  sp r ings  t h a t  we do make a r e  n e c e s s a r i l y  
small  be cause t h e  des igners  a r e  tending towards miniaturf  za t ion  
now. You can g e t  a berylium copper spr ing  i n  a much smaller  space 
than you can a sp r ing  made of any o t h e r  a l loy .  It has  a h igher  
s t r eng th ,  h igher  phys ica ls ,  and does a b e t t e r  job even though it 
i s  s n a l l e r .  

The t o o l i n g  c o s t s  t o  make t h e  sp r ings  t h a t  you saw on t h e  
screen? The first one, t h e  f l a t  one; t h e  r e f r i g e r a t o r  r e l a y ?  
My r e c o l l e c t i o n  on t h a t  i s  t h a t  t h e  t o o l s  were approximately $1000 
t o  $1200 i n c h d i n g  a number of h e a t  t r e a t i n g  f i x t u r e s  t o  prodace 
a s  many a s  30,000, 40,000 o r  50,000 sp r ings  a week. The hea t  
t r e a t i n g  f i x t u r e s  themselves a r e  made from cold-rol led s t e e l  and 
a r e  very cheap t o  make; nothing i n  t h e  world but  a simple machin- 
i n g  job t o  do wfth a few h o l e s  threaded;  t h a t ' s  a l l  t h e r e  i s  t o  it. 

That p a r t i c u l a r  d i e  was amortized i n  t h e  f irst  t h r e e  months 
it was used. The t o t a l  cos t  was between $1000 and $1200, And 



i n c i d e n t a l l y  when t h a t  sp r ing  was re tooled  t o  be made i n t o  s t r i p  
t h e  cos t  w a s  reduced about 25%. 

W. Miles: Do I understand you t o  say t h a t  you have an 
experimental department and t h a t  t h e s e  people could submit a problem 
t o  you and g e t  your exper t  ana lys i s ,  and if it looks  l i k e  a p r a c t i c a l  
a p p l i c a t i o n  you would make up a sample? And n o t  have t o  buy a d i  e 
t o  ge t  t h e  sample made? 

Yes, very g lad  t o  do it. Would no t  have t o  buy a d ie .  

There's engineering, t h e  i d e a  i n  a t a n g i b l e  form. 

Berylium copper i s  misused i n  a g r e a t  many ins tances .  That was 
one of t h e  p r i n c i p a l  reasons t h a t  it was cut ,  you might say, during 
i t s  e a r l y  discovery because it had a tendency t o  d i s t o r t  during hea t  
t reatment  and t h e  q u a l i t y  of t h e  berylium i s  such and s t i l l  i s  such 
t h a t  it cannot be accura te ly  formed because o f  your v a r i a t i o n s  i n  
your springback- So i n  those  cases  youtd have t o  use f i x t u r e s  t o  
ga in  t h e  accuracy t o  form and t h e  uniformity t h a t  you want i n  your 
spr ing.  They were first used t o  prevent  d i s t o r t i o n ;  now we use  them 
t o  a g r e a t  ex tent  i n  hea t  t r e a t  forming. 

Throughout t h i s  month t r a i n i n g  program we're going t o  have 
t a l k s  by f o u r  d i f f e r e n t  d iv id ions  of our Chemical Depto namely, 
Chemical Mater ia ls ,  S i l i c o n e  Products, Molded P l a s t i c s  and 
Laminated P l a s t i c s .  On today's p r o g s m  weare going t o  have a t a l k  
on f l Insu la t ing  Mater ials"  by Frank McAuliffe and "Cutting Costs with 
G, E e  Phenolicsw by Chase who a r e  both from our  Chemical Divis ion,  
Chemical Mate r i a l s  Sect ion.  

Frank 
I n s u l a t i n g  

McAuliffe i s  
N a t e r i a l s  . going s t a r t  t h i s  o f f  by t a l k i n g  about 

Many of  you, I a m  sure,  have read  o r  l i s t e n e d  t o  t h e  S i l i c o n e  
Story.  Our s t o r y  i s  n o t  a s  formal a s  t h e  S i l f s o n e  S to ry  bu t  it 
pre-dates  it by a t  l e a s t  50 yezirs. General E l e c t r i c  Co. h a s  been 
manufacturing e l e c t r i c a l  i n s u l a t i n g  varn ishes  f o r  more than  50 years.  
Many of t h e  products  incorpora ted  i n  G,E, appara tus  today a r e  t h e  
r e s u l t  of t h e  cooperat ive e f f o r t s  of t h e  var ious  engineering and 
l abora to ry  personnel throughout t h e  Company wi th  our  own Chemical 
group, The admirable record  of t h e  extremeby low record of  



e l e c t r i c a l  f a i l u r e s  i n  GeEe equipment over t h e  y e a r s  has  been due, 
i n  a g r e a t  measure, t o  t h e  high q u a l i t y  i n s u l a t i n g  varn ishes  t h a t  
were used i n  t h e  manufacture of t h i s  equipment. 

Research and development f a c i l i t i e s  a v a i l a b l e  t o  you and t o  
u s  were almost unl imi ted-  There a r e  1500 chemically t r a i n e d  people 
i n  t h e  General E l e c t r i c  Go.; Research, General Engineering Lab., i n  
t h e  var ious  Works Laborator ies ,  i n  t h e  Chemical Divis ion ,  Where 
e l s e  could our  customer departments b e t t e r  ob ta in  t h i  s v a r i e t y  of 
t a l e n t ,  products, w i t h  cooperation of ten involv ing  secrecy, than  
from wi th in  i t s  own Company. 

Typical of t h e  r e s u l t s  of t h i s  g r e a t  o r g m f z a t i o n  a r e  such 
firsts a s  Fomax, a major m n t r i b u t i o n  t o  t h e  e l e c t r i c a l  indus t ry .  
Your T r f  Clad motor was made poss ib ly  by t h a t  Alkyd Resins, 
Glyptal  - we were t h e  f irst  t o  apply them a s  e l e c t r i c a l  i n s u l a t i o n ;  
t h e m o - s e t t i n g  varnishes;  oil-modified phenolics  -- we were a l s o  
t h e  first t o  manufacture t h i s  t y p e  of varn ish ;  P e m a f i l ,  a poly- 
e s t e r  - again first t o  successfu l ly  apply t h i s  m a t e r i a l  a s  an 
e l e c t r i c a l  i n s u l a t i o n .  S i l i c o n e  - micamat - and B108, an in$er- 
mediate f o r  obta in ing  outs tanding chemical r e s i s t a n t  coat ing* Let 
me h ighl ighe  t h e  b e t t e r  known products  by number: t h e  granddaddy 
of them a l l :  1201; t h e r e a s  no equal ;  p r o t e c t s  equipment from 
arc ing ,  mqisture, o i l s ,  ac ids ,  a l k a l i ,  dust ,  s a l t  a i r .  Ees i s t anse  
t o  sea  water; f o u r  c o a t s  of  an oil-modified phenolic compared t o  
one coat  of a phenolic p l u s  one coat  of 1201 - $600 t o  over $6500. 
Motor opera t ing  l i f e  from s a l t  spray; one, two o r  t h r e e  d i p s  of an 
oil-modified varnish ve r sus  one d i p  of phenolic and one d i p  of 
1201 - over four  t imes  t h e  days t o  f a i l u r e .  Heat aging - t h r e e  
and a h a l f  t imes  t h e  l i f e  a t  135-6.; 2-112 a t  160; and h a l f  again 
as  long as 200-C. Look a t  t h e  wet d i e l e c t r i c  s t r e n g t h  a f t e r  1600 
hours a t  135; almost 7 t imes  a s  g r e a t .  

Most of you wi th in  and ou t s ide  of t h e  Company a r e  f a m i l i a r  
w i t h ,  t h e  p r o p e r t i e s  of 1201. Keeping t h e s e  p r o p e r t i e s  i n  mind we 
were very r e c e n t l y  very happy t o  announce a new r e d  Glyptal:  8001, 
having equal o r  b e t t e r  p r o p e r t i e s  than 1201 and a% a lower p r i c e Q  
S o l i d s  and v i c o s i t y  a r e  t h e  same; t h e  drying t ime i s  longer  a t  
room temperature but when baked f s t h e  s m e ;  when cared, it's 
more f l e x i b l e ;  d i e l e c t r i c  i s  b e t t e r  by 205; bonding s t r e n g t h  i s 
lW b e t t e r ;  hea t  f l e x i b i l i t y ,  a r c  r e s i s t a n c e ,  r e s i s t a n c e  t o  o i l ,  
s a l t  water and a c i d  a r e  equal.  It does n o t  s e t t l e  i n  t h e  d m s  
o r  o t h e r  contain a s  badly a s  1201 and it is glossy* To top it 
a l l  o f f ,  it i s  504 a ga l lon  l e s s  than  1201. It u s e s  a d i f f e r e n t  
th inner ;  t h e  same a s  1500 which we manufacture, and you pay 674 
a g a l l o n D  It i s  no longer  needed. A s t r a i g h t  TM&P nap a t  26& a 
ga l lon  w i l l  do t h e  job, There" a p lace  f o r  t h e  oi l -modif ied 
type  phenolic varnish,  and we have developed a ma%erial  t h a t  has  
a l l  t h e  p r o p e r t i  e s  of  most c l e a r  baking type  varnishes.  We have 
enough confidence i n  it t o  recommende t h a t  it rep lace  a l l  o t h e r  
c lear  baking varnishes now i n  use*  Our new 9700 al l -purpose 
varnish,  t h i s  was developed s e v e r a l  y e a r s  ago but the l a c k  0% an 
assured source of raw m a t e r i a l  delayed i t s  e x p l o i t a t i o n  uatfl a 



few months ago. It has gained wide acceptance throughout t he  Cornpay; 
it p e m i t s  a subs tan t ia l  cos t  saving a t  Lynn and Schenectady. I t8s 
low i n  cost ,  has excellent  proper t ies ;  petroleum thinner,  low baking 
temperature, ve r sa t i l e ,  and it, of course, i s  available.  We no longer 
a r e  dependent upon suppl iers  of intermediate res ins ;  we a re  c loser  t o  
t h e  saw mater ia l  source. Our modem closed k e t t l e  process which i s  
the  same a s  used i n  the  manufacture of our Glyptal p e m i t s  excellent  
qua l i t y  control  which i s  r e f l ec t ed  i n  t h e  uniformity of this produc=L 
9700 cures i n  deep sect ions;  has  high bonding strength,  long heat  
aging, excel lent  chemical and moisture res i s tance ;  produces a tough 
f i l m ;  has good tank l i f e ;  meets a l l  Navy requirements. 

Applications f o r  t h i s  cost-cutt ing team - 9700 and 1201 - in- 
cludes such th ings  a s  f i e l d  co i l s ,  motor frames, commutator ends, 
co l lec tor  r ings,  magnetic separa tor  co i l s ,  motor end windings, motor 
brush rigging, machine windings and frames. 

Time w i l l  no t  p e m i t  our reviewing a l l  t h e  chemical mater ia ls  
t h a t  w e  important. Our main object ive  i s  t o  present t he  insu la t ion  
story.  We do, however, o f f e r  a reasonably complete l i n e  of f in i sh ing  
mater ia ls ,  f o r  a var ie ty  of applicat ions.  Our a b i l i t y  t o  fomnulate 
and manufacture motor and o ther  i n d u s t r i a l  f i n i shes  has been well 

-demonstrated over t he  years .  We want your business. We believe we 
have and w i l l  contihue t o  have products and services  t h a t  w i l l  permit 
you t o  continue your leadership with r e su l t i ng  benef i t s  t o  a l l o  OUP 
general manager, Bob Gitzen ..., ca l led  my a t t en t ion  t o  t h e  f a c t  t h a t  
word had come t o  him from-.several&fferent  d i r ec t ions  t h a t  %he 
Chemical Division does not want i n t e r n a l  business. Let me assure you 
t h a t  we do want i n te rna l  business. It's almost legendary t h a t  b t p s  
harder t o  do business with your own people than with outs iders ,  n ~ t  
only within t h e  General E l e c t r i c  Co. but with most l a rge  companies. 
I have discussed t h i s  with a number of my contenporaries in. o ther  
companies and they have t h e  same problems. 

We don% want t o  be hard t o  do business with; we dontt  inten- 
t i o n a l l y  change some of t he  ground ru les ,  j u s t  t o  i r r i t a t e  our cus- 
tomers- Our e f for%s  a r e  t o  standardize on l a rge  volume mater ia l ;  
suggest %hat standard items be subs t i tu ted  f o r  spec ia l  products; o r  
request  l a rge r  ordering quant i t i es ,  l e s s  frequency, i n  an a%tenpt $0 
provide lower cost mate r ia l s  and p e m i t  u s  t o  give b e t t e r  service.  
We a r e  your par tners ;  we want you t o  be our customers. We have a 
dual r e spons ib i l i t y  t o  grow prof i t ab ly  with you f o r  t he  good of the  
whole Company and t o  give service  t o  you so t h a t  we'll both make a 
p r o f i t .  We s incere ly  hope t h a t  you w i l l  continue t o  look t o  u s  i n  
a l l  matters  per ta in ing t o  e l e c t r i c a l  insu la t ion  and f in i sh ing  
materials .  Remember, when you think of insu la t ion  "You can pat  yoar 
confidence i n  General E l ec t r i cn  insu la t ing  mate r ia lo  

Chase, Sa les  Development S~1pe~1"v-i sor  f o r  our P i t t s f i  e%d 
o p e ~ a t i o n ,  w i l l  carry on, 



You've heard Mr .  McAuliffe t e l l  you a  l i t t l e  b i t  about GQEo 
i n s u l a t i n g  mate r i a l s .  Mow I'd l i k e  t o  %ake j u s t  a  few minutes 
t o  t e l l  you about some o f  G , E . b  phenolic products. These %wo 
have a  xna%her long f a i t h f u l  h i s t o r y ,  and today P9d l i k e  t o  spot- 
l i g h t  seve ra l  a p p l i c a t i o n s  f o r  you which I am su re  can cu t  some 
cos%s* 

F i r s t  of a l l ,  t o  de f ine  what wegre t a l k i n g  about when we say 
v%G,Eo phenolic mater ia l s" ,  we r e f e r  t o  t h a t  c l a s s  of raw m a t e r i a l s  
whi ch eonsi sts of phenol ic  r e s i n s  such a s  t h i s  one here  whi ch may 
a l s o  be s o l i d  powered r e s i n s ,  and molding compounds which youBre 
a l l  f a n i l f a r  with,  of  course. Pt i s n g t  always apparent where 
t h e s e  m a t e r i a l s  may be appl ied .  Wefre a l l  familiar with t h e  
mmmon app l i ca t ions ,  both  i n  t h e  e l e c t r i c a l  indus t ry  and i n  o t h e r  
f i e l d s .  Today 13d l i k e  t o  t e l l  you about %wo a p p l i c a t i o n s  with 
which you may be familiar and which you may be seeking some more 
i n f  o m a t  ion  on, 

The first one c o n s i s t s  of G o E ,  rubber phenolic molding com- 
pounds and I have a  few examples up here  of some molded items, 
%ha.% a r e  f a m i l i a r  t o  you in t h e  e l e e % r f c a l  i n d u s t r y *  These mate- 
r i a l s  which were developed exc lus ive ly  by GoEe g ive  you some ad- 
vaastages tha$ aren ' t  found i n  conventional molding mater i  a l s *  
F i r s t  o f  a l l ,  they  have a  tremendous amount of  $hock r e s i s t a n c e  
whi @h f snp% found i n  t h e  ordinary run of molding compounds. Now, 
you couldngt  do t h a t  (sound of a  blow), f o r  ins tance ,  t o  an ordin-  
a r y  phenolic molding compound; it would s h a t t e r  i n t o  a thousand 
p ieceso  So you ge t  t h a t  p lus  f a c t o r  of shock r e s i s t a n c e .  
Secondly, because t h e s e  m a t e r i a l s  have s p e c i a l  pkoper t i e s  you can 
mold them i n  very t h i n  s e c t i o n s  without danger of  cracking; you 
can see  t h i s  piece he re  which i s  some s o r t  of a  f auce t  attachment, 
consis%s psimari3.y of t h e  i n s e r t  and a very t h i n  s h e l l  of p l a s t i c  
which h a s  been molded around it. Here" another  example of  what i s  
p r imar i ly  an i n s e r t  w%$h a small p a r t  molded around its And here  
a r e  s e v e r a l  o thers ,  again,  showing t h i n  m o s s  s e c t i o n s  which may 
be molded w-ithout danger of cracking,  Here i s  another  par%, f o r  
ins tance ,  where p r a c t i c a l l y  t h a t  e n t i r e  cen te r  s e c t i o n  c o n s i s t s  of 
an i n s e r t  and t h e  material, of course, being molded around it during 
%he molcking opera t ion ,  

I n  t h e  r e s i n  a r e a  t h e s e  i s a very i n t e r e s t i  ng a p p l i c a t i  on 
which I am su re  many of you a r e  f a m i l i a r  with and which i s  gaining 
i n  importance p r a c t i c a l l y  every day, and t h a t  i s  t h e  r e l a t i v e l y  
new developxnent known as  s h e l l  molding, a process  r e c e n t l y  developed 
i n  this country stemming from work done o r i g i n a l l y  i n  Gemany but  
now being done by perhaps 100 foundr ies  out  of t h e  5000 t h a t  e x i s t  
in %he United S t a t e s  today and more a r e  working with t h i s  operat ion 
as t imes  goes on, Xn t h i s  p a r t i c u l a r  type  of t h i n g  a s  cont ras ted  
with t h e  conventional type  of" molding which you a l l  b o w  abo%a%, 
t h i n  s h e l l s  a r e  made of t h e  i tem t o  be molded. These s h e l l s  a r e  
bonded i n  t h i s  case wi th  GoEe phenolic r e s i n ;  a s p e c i a l  r e s i n  having 
s p e c i a l  p r o p e r t i e s  as fa r  a s  flow and care  a r e  concerned. We have 



here,  t h e  end o r  s ide ,  of a motor. I n  t h i s  p a r t i c u l a r  case a f i n e  
sand i s  mixed o r  blended t o g e t h e r  with a small percentage of phenolic 
r e s i n  and then  upon a hot  p a t t e r  p l a t e ,  i s  formed i n t o  t h e  shape t h a t  
i s  des i red .  Upon curing t h i s  a very shor t  t ime i n  an oven, a t h i n ,  
hard s h e l l  r e s u l t s .  You can g e t  c a s t i n g s  out  of t h i s  which save you 
a l o t  of cost ,  p a r t i c u l a r l y  with r e spec t  t o  f i n i s h i n g  of t h e  metal ,  
do away with h a v i n g t o d r i l l  ho les  because smaller  h o l e s  can be used 
i n  t h i s  type  of an opera t ion  than  can be cored, i n  conventional 
molding. On t h e  o t h e r  hand, t h e r e  a r e  o v e r a l l  savings of metal .  
There i s  one p a r t  which a foundry i s  c a s t i n g  which o r i g i n a l l y  took 
1 5  l b s  of metal  and requi red  a g r e a t  dea l  o f  money f o r  f i n i s h i n g  
purposes t o  wind up with t h e  f i n i s h e d  cas t ing  t h a t  weighed some 3-1/2 
lbs .  Using t h i s  p a r t i c u l a r  method of molding t h a t  amount of metal  
used was reduced t o  about 4-1/2 l b s .  so t h a t  t h e r e  was a very s l i g h t  
amount t h a t  had t o  be machined. Here, f o r  example, i s  a p iece  of a 
s h e l l  cas t ing  t h a t  h a s  no t  been touched i n  any way, e i t h e r  so f a r  a s  
f i n i s h i n g  i s  concerned o r  any o t h e r  operat ion.  You'll note  t h e  
r e l a t i v e  smoothness of t h e  surface and a l s o  t h e  smooth hole  t h a t  was 
molded i n .  Here i s  another  example of a p iece  c a s t  by s h e l l  molding. 
This  again has  no t  been touched i n  any way; as removed from t h e  mold 
with t h e  exception t h a t  t h e  r i s e r  h a s  been knocked o f f  here.  I n  
t h i s  p a r t i c u l a r  case you do away with a m i l l i n g  opera t ion  here  and a 
m i l l i n g  opera t ion  t h e r e .  Note t h e  f i n e  d e t a i l  of t h e s e  numbers which 
have been molded i n .  To g ive  you an idea  of t h e  i n t r i c a c y  of molding 
which i s  permit ted i n  t h i s  type  of phenolic r e s i n s  i n  t h i s  kind of 
operat ion,  here  i s  an example of a mul t ip le  mold containing f o u r  u n i t s *  
This  i s  come s o r t  of an a x l e  p l a t e .  You'll n o t i c e  t h e  c l ea r ,  sharp 
d e f i n i t i o n  t h a t ' s  permitted.  Also, t h e s e  mal l  p ro jec t ions  here  which, 
of course, wind up a s  a ho le  in t h e  mold do away with a d r i l l i n g  
opera t ion ,  and i n  many cases  p ieces  can be used " a s  isn. 

Those a r e  merely two examples of how G.E, phenolics  can h e l p  you 
cut  cos t s .  There a r e  many o the r s ,  of course. We have a complete 
l i n e  ranging from conventional m a t e r i a l s  through t h e s e  t y p e s  of 
products t h a t  we have been looking a t  today, p l u s  o t h e r  r e s i n s  used 
f o r  purposes of flame r e s i s t a n c e ,  chemical r e s i s t a n c e ,  shock 
res i s t ance .  This  rubber  phenolic ma te r i a l ,  f o r  ins tance ,  i s a v a i l a b l e  
now as a varnish.  It can be used i n  impregnating app l i ca t ions ,  
laminat ing app l i ca t ions ,  where a high degree of r e s i l i e n c e  and shock 
i s  needed. 

That very b r i e f l y  w i l l  g i ~ e  you a b i rd ' s  eye view of  t h e  type 
of ma te r i a l  t h a t  we have i n  t h e  phenolics  area.  I want t o  s t r e s s  
again t h a t  t h e s e  a r e  t h e  raw mate r i a l s .  They're no t  t h e  f i n i s h e d  
i tems, so t h a t  t h e  a p p l i c a t i o n s  a r e  not  always apparent and t h a t  i s  
where you gentlemen can b r ing  your t a l e n t s  t o  bear  i n  f ind ing  ap- 
p l i c a t i o n s  f o r  t h e s e  v e r s a t i l e  products.  You can do t h a t  i n  two 
ways, of course: one i s  working through your Design Engineering 
and Manufacturing groups, and t h e  o t h e r  way i s  by spec i fy ing  G O E S  
phenolics  i n  t h e  end products which you purchase from ou t s ide  
vendors . 



Philosophy i s  something &hat  t akes  a  long time t o  d i scuss .  
'You can d i scuss  it f o r  long l e n g t h s  of time over a long period of 
years .  Let me t e l l  you j u s t  a  l i t t l e  b i t  about t h e  background of 
Dayton Bogers. Dayton Bogers himself had t h e  philosophy of making 
t o o l s  t o  produce d ie-cut  stampings a t  low cos t ,  no t  only f o r  t h e  
t o o l ,  but  f o r  t h e  piece p a r t .  Back i n  t h e  days when he was a  pro- 
f e s s o r  a t  t h e  Univers i ty  of Ninnesota, he s t a r t e d  with t h e  i d e a  - 
m d  a f t e r  l eav ing  t h e  u n i v e r s i t y  he s t a r t e d  bui ld ing  t o o l s  by hand 
t o  make a  shor t  quant i ty  of p a r t s  f o r  Minneapolis-Honeywell Co. 
The bus iness  h a s  grown t o  q u i t e  a  b i g  t h i n g  and t h e y  a r e  doing i t  
n a t i o n a l l y ,  now. This philosophy c a r r i e d  him no t  only from shor t -  
run stampings but  a l s o  t o  short-run molded p a r t s ,  p l a s t i c  molded 
p a r t s ,  and I t d  l i k e  t o  poin t  out a l s o  t h a t  today he i s  s t i l l  ae ry  
b u s i l y  engaged i n  our  shop d a i l y  i n  t h e  experimental f i e l d  of 
o t h e r  short,-run mate r i a l s ,  one of whi ch i s  no s e c r e t  t o  any one 
who might have v i s i t e d  our  plan-& - t h e  next one t h a t  we hope t o  
h i t  with i s  short-run d ie-cas t ings .  I don't want t o  go any 
f u r t h e r  i n t o  t h a t  a t  t h e  moment because I ' m  l i m i t e d  a s  t o  t ime* 
I want t o  t r y  t o  cover short-run stampings and p l a s t i c s  and a t  
t h e  end of each of t h e  groups of  t a l k s  i n  which M r .  Asem w i l l  
t a l k  on t h e  stampings and I w i l l  g ive  a l i t t l e  t a l k  on t h e  
p l a s t i c s ,  weqd l i k e  you t o  come forward and g ive  f o r t h  wi th  a l l  
of t h e  ques t ions  whish you might have on it. 

Corning back t o  t h e  philosophy of  our approach t o  short-run 
stampings and p l a s t i c s ,  t h e r e  i s  one thought t h a t  I would l i k e  t o  
leave  with you which i s  a p a r t  of our se rv ice  i n  which we have a  
l i m i t a t i o n ,  too,  t h a t  i s  when you t h i n k  of stampings and of 
p l a s t i c  p a r t s ,  low q u a n t i t i e s  1% $thinking of stampings which you 
would buy l e s s  than 5000 p a s t s  a t  a  time and of molded p l a s t i c  
p a r t s  genera l ly  l e s s  than 90,000 p a r t s ;  any%hing from one piece 
t o  500 on stdrrapings any p lace  from one p iece  t o  l0,000 molded 
p a r t s  per  order .  

When you t h i n k  o f  those  p a r t s  I 'd l i k e  you t o  t h i n k  0%" u s  a s  
a  s e r v i c e  company i n  an amtempt t o  provide you with t h e  lowest 
poss ib le  t o o l  cos t  a long with t h e  lowest poss ib le  u n i t  cos t .  Now, 
t o  g e t  t h a t  we have t o  place c e r t a i n  l i m i t a t i o n s  on what we doe 
One of t h e  thEngs t h a t  we must do i s  t o  l i m i t  our  r e s p o n s i b i l i t y  
from a  n a t u s a l  consul t ing  engineering s tandpointd  When it comes 
t o  t h e  choice of t h e  m e t a l  t o  be made f o r  your p a r t  assembly, we 
would r a t h e r  no t  be c a l l e d  upon t o  make t h e  recommendation a s  t o  
t h e  m a t e r i a l  t o  be used i n  the p a r t .  We'll make it t o  your 
drawing, make i% of t h e  m a t e r i a l  you specify,  and make them i n  
those  q u a n t i t i e s  of which 1 spoke. The same t h i n g  holds t r u e  of  
p l a s t i c s P  We do no t  want t o  be c a l l e d  upon f o r  t h e  engineering 
a p p l i c a t i o n  of  t h e  cho2ce of ma te r i a l .  That i s  a  f i e l d  a l l  of i t s  
own i n  which a number of companies such a s  DuPont, Bakeli$e, 
Eastman, e%ce ,  a r e  spending l o t s  and l o t s  of d o l l a r s  f o r  and 
development o f ,  and, a t  t h e  cos t  o f  these  p a r t s  t o  you we cannot 
a f f o r d  t o  ge t  i n t o  t h a t  kind of engineering and o f f e r  you t h a t  
kind of engineering serv ice ,  % h a t 9 s  another phase o f  t h e  metal- 



working indus t ry ,  i t ' s  another  phase of t h e  p l a s t i c  indus t ry .  That 
1 9 d  l i k e  you t o  keep r e a l  e a r n e s t l y  i n  f r o n t  of you a s  you approach 
any p a r t .  We want t o  work wi th  you i n  t h e  conversion of one p a r t  
from a  cas t ing  t o  a  stamping, o r  from a  combination of a stamping 
and p l a s t i c ,  o r  from any a p p l i c a t i o n  of a  p a r t  t h a t  poss ib ly  can be 
made a s  a  stamping o r  p l a s t i c  molded p a r t ,  b u t  we've got t o  depend 
upon your app l i ca t ion  people t e l l i n g  u s  what m a t e r i a l s  should be 
used. We t r y  t o  perform a  se rv ice  of  bui ld ing  low cos t  t o o l s  so  
t h a t  we can provide you s h o r t  q u a n t i t i e s  a t  a  r e l a t i v e l y  low cos t  
pe r  u n i t .  

M r .  Asom: 

F i r s t  we wish t o  thank you f o r  t h e  oppor tuni ty  of p lac ing  our 
s t o r y  before you. I know t h a t  I, f o r  one, have walked mi les  and 
spent  hours and I only see a  few f a c e s  among t h e  group t h a t  I have 
contacted.  This i s  a  r a r e  opportuni ty t o  p lace  our s t o r y  before 
you. 

On t h e  stampings of Dayton Rogers a r e  t a g s ,  and I be l i eve  they  
a r e  famous f o r  leaving  t h e s e  l i t t l e  t a g s  around with t h e  sample 
p a r t s  - and on t h e  t a g  w i l l  be l i s t e d  t h e  p r i c e  f o r  t h e  f i r s t  100 
pieces.  It's a  se rv ice  t h a t  w i l l  g ive  you a  p a r t  t h a t  i s  repre-  
s e n t a t i v e  of a  production p a r t .  Now t o  production people t h a t  i s  
very advantageous over  a  t o o l  room sample, because t o o l  room 
samples vary a  l i t t l e  b i t  here  and a  l i t t l e  b i t  t h e r e ,  and you do 
no t  know f o r  sure whether it i s  p r a c t i c a l  a s  a  production p a r t o  
When we give you a  sample it i s  represen ta t ive  a s  t o  what you w i l l  
r ece ive .  If your quan t i ty  exceeds 5000 p ieces  per  run you have t h e  
opportuni ty t o  change you p a r t s  a t  a  very minimum d i e  cos t .  
Actually,  100 p ieces  per  month w i l l  cos t  f a r  l e s s  than h a l f  a  dozen 
p ieces  produced i n  your own t o o l  room. 

The maximum piece  t h a t  Dayton Rogers t o  d a t e  can form i s  
approximately blanks 22" x 22". Your th ickness  i s  up t o  3/91 t h i c k .  

That's i n  s t e e l ;  now you're going i n t o  your non-ferrous. 3/@ 
is  s t a i n l e s s ,  and by t h e  way, on t h a t  t h e  maximum depth t h a t  we c a n  
draw i s  t h e  3-5/E( deep on a  draw. I ' m  n o t  su re  a s  t o  what t h e  gage 
l i m i t  on t h a t  would be but  I would say somewhere around 1/14" on 
t h a t  deep draw. 

On t h e  m a t e r i a l  - on any i tems l i k e  t h a t  t h e y ' l l  be very g lad  
t o  send back recommendations as t o  t h e i r  l i m i t a t i o n s .  If you're in 
doubt, mai l  u s  a  p r i n t ,  i f  t h e r e 9 s  some quest ion,  a s  t o  our  
c a p a b i l i t y  . 



We can blank up t o  300 l b s .  pressure  which w i l l  g ive  you a 
p r e t t y  good s i z e  piece.  Actually, t h e  Dayton Rogers a r e  geared 
t o  handle 500 t o  600 jobs a week which i s  a l o t  of l i t t l e  
p ieces  going through d a i l y .  

Your d i e  l i f e  v a r i e s  with t h e  p a r t ,  depending on t h e  shape 
of t h e  p a r t ,  anywhere from 9OOO p ieces  up t o  20,000 pieces.  

P l a s t i c s  i s  new with us.  It 's new - we've been i n  it about 
two and a h a l f  years .  It's new - every day i t 's  new. We s t a r t e d  
out with j u s t  one machine, a small  i n j e c t i o n  molding machine; now 
a l t o g e t h e r  we've got  about 12 machines, i n j e c t i o n  molding, and 
we've got  about 15  compression molding machines. We can mold any 
commercial p l a s t i c  m a t e r i a l  t h a t  i s  on t h e  market today. We can 
mold it t o  any t o l e r a n c e s  t h a t  t h a t  m a t e r i a l  w i l l  hold under 
molding p rac t i ces ,  t ak ing  i n t o  cons idera t ion  shrinkage, e t c -  
Our technique i s  again i n  bu i ld ing  t h e  molds. 

Each o f  .our people who become molders, each of  our  people who 
become p r e s s  opera to r s  serve an apprent icship  through t h e  d i e  
shop, s t r ange  a s  it may seem, o r  t h e  mold shop, and i n  t h a t  
fash ion  they g e t  t o  know what i s  requi red  t o  make a p a r t  so %hat  
when t h e y  g e t  out  on a machine, e i t h e r  a molding p r e s s  o r  punch 
press ,  they  do know what i s  needed t o  make a p a r t  and make it t o  
to lerance .  

A s  t o  t h e  p l a s t i c  p a r t s ,  we a r e  now molding a p a r t  a s  l a r g e  
a s  - and a good i tem a t  t h e  moment t o  keep i n  mind - a s  l a r g e  a s  
t h e  cubic  a r e a  of your telephone which most of you have on your 
desks. I n  f a c t ,  we a r e  now molding a complete telephone u n i t  
f o r  a New York S t a t e  f i r m .  It s t a r t e d  out with shor t  q u a n t i t i e s  
and a s  i t ' s  going on it looks  l i k e  i t ' s  going t o  run i n t o  l a r g e  
q u a n t i t i e s .  The molded p a r t s ,  again,  a r e  from any m a t e r i a l s  - 
can hold any type  of  to le rances ,  and we ask t h a t  you advise  u s  
t h e  m a t e r i a l  of your choice and a drawing; we can quote on it, 
we can make i t .  I n s e r t  molding - we do l o t s  of it. Metal In- 
s e r t s ,  e i th .e r  screw machine p a r t s  o r  stampings. We do n o t  make 
our  own screw machine p a r t s .  If it 's an assembly on which you 
h a ~ e  a supp l i e r  on screw machine p a r t s ,  we would p r e f e r  t h a t  
you supply u s  t h e  screw machine p a r t s .  If you do no t  have a 
vendor, we ' l l  have t h e  screw machine p a r t s  made and supply you 
t h e  complete assembled p a r t .  

Assemblies such a s  t h e  one we were looking a t  a shor t  while 
ago with e l e c t r i c a l  wir ing,  o r  f o r  e l e c t r i c a l  wir ing devices,  
wherein w%res a r e  molded i n  va r ious  shapes and forms - we're 
doing t h a t .  We're t r y i n g  - coming back again t o  our  philosophy 
- w e v e  t r y i n g  t o  provide a se rv ice  t h a t  i s  before t h e  long run 
production work; a s e r v i c e  f o r  development; and a s e r v i c e  t o  
var ious  u n i t s  t h a t  a r e  low production r a t e  per  year .  Many 



companies a r e  using u s  today f o r  t h e i r  f in i shed  p a r t s .  We have 
p l a s t i c  and stamping p a r t s  going i n t o  a l l  t ypes  of o f f i c e  machines, 
typewri te rs ,  m i l l i n g  machines, adding machines, e t c .  A l o t  of p a r t s  

* going i n t o  General E l e c t r i c  Co. p a r t s ,  a s  you know. 

Or ig ina l ly ,  we thought t h a t  our quantities t h a t  were purchased 
per  order  o r  per  r e l e a s e  of 10,000 p ieces  would be t h e  maximum t h a t  
we would want t o  t ake ,  and our only l i m i t i n g  f a c t o r  now a s  t o  t h e  
quan t i ty  t h a t  i s  advisable  i s  from t h e  s tandpoint  of  t y i n g  up our 
equipment, because t h e  molds t h a t  we a r e  bu i ld ing  we a r e  f i n d i n g  
l a s t  a  long time. We have p a r t s  t h a t  a r e  coming o f f  t h e  molds i n  
q u a n t i t i e s  of 200,000 p ieces  and t h e  molds a r e  s t i l l  good, y e t  we 
have o the r  molds which have d e t e r i o r a t e d  due t o  c lose  to lerances ,  
e tc . ,  a f t e r  about 20,000 pieces.  So i t ' s  a  r a t h e r  f l e x i b l e  t h i n g  
and a s  t o  p l a s t i c s ,  we would l i k e  t o  keep our  capaci ty  f o r  a  l o t  of 
people, f o r  a  l o t  of small quant i ty  work while we have a  l i m i t e d  
capaci ty  f o r  it. A s  time goes on and perhaps we have more machine 
capaci ty ,  then we'l l  probably welcome longer  runs  of molded p a r t s .  
But cur rent ly ,  we'd l i k e  t o  keep t h e  quan t i ty  per  r e l e a s e  a t  10,000 
o r  l e s s  pieces .  

Are t h e  d i e s  of our p l a s t i c  p a r t s  of a  low-cost v a r i e t y ?  Yes 
they  a r e ,  comparatively. If you're going t o  b u i l d  a  complicated 
mold, our mold c o s t  on some of these  p a r t s  which you might view 
here  - you might n o t i c e  a  mold cos t  of $700. Well, $700 i s  a  
comparatively low mold cos t  f o r  t h a t  p a r t  compared t o  what a  
permanent molder might charge you. Generally, our mold c o s t s  w i l l  
range from 5 t o  25% of t h e  cos t  of a  permanent mold, depending upon 
what it is.  That's a  r a t h e r  broad statement but  i t 's one t h a t  I 'm  
forced  t o  make i n  a genera l  way. 

Is our po l i cy  t h e  same on p l a s t i c  d i e s  a s  it i s  with stampings 
r e l a t i v e  t o  maintenance of t h e  d i e s ?  We do maintain t h e  d i e s  f o r  
t h e i r  l i f e  and when they ' re  worn out  we do on our stampsing a s  wel l  
a s  on our  p l a s t i c s  ask  f o r  some a s s i s t a n c e  i n  bui ld ing  of new dies .  
lvfany t imes  it i s  n o t  necessary t o  bu i ld  a  complete u n i t  because only 
c e r t a i n  p a r t s  of it need t o  be replaced. Coming back t o  a  quest ion 
e a r l i e r  a s  t o  t h e  removal of d i e s  o r  molds from our p lan t ,  one of 
t h e  s e c r e t s  - and we speak of i t  a s  a s e c r e t  and y e t  it i s  no 
s e c r e t  - of our  philosophy of se rv ice  - i s  t h e  use of a mul t ip le  
of t o o l s  over a  long period of time. We have racks  and racks  and 
racks  of d i e s  s to red  and t h e y  have been i n  our  place f o r  years ,  and 
through t h e  use of some p a r t  of a  d i e ,  ca ta loging  a l l  of t h e s e  we 
a r e  a b l e  t o  produce p a r t s  and quote p r i c e s  on new d i e s  f o r  jobs t h a t  
a r e  considerably lower than  any o t h e r  type  of permanent d i e  opera t ion ,  



It would be conceivable t h a t  we would have a d i e  made up f o r  
a  p a r t  s i m i l a r  t o  yours  o r  exac t ly  a s  yours, but  n o t  too  probable. 
If i t B s  a cornonby used p a r t ,  perhaps i n  one of your u n i t s  that, 
another  competitor of yours  were making o r  something of t h a t  kind, C 

then it i s  possible .  A s  t o  removal of t h e s e  d ies ,  again,  we have 
on occasion been reques ted  t o  r e t u r n  t h e  d ies ,  and when t h e  p a r t y  
g e t s  t h e  d i e s  he opens up t h e  box and looks a t  it, i n v a r i a b l y  w e  
ge t  a  wire o r  a  phone c a l l  o r  a l e t t e r  saying, "Something went 
wrong i n  your shipping room and we got  a  box of scrap." A s  you 
look a t  them, sometimes they look l i k e  scrap.  That" a  poin t  
where I hope nobody g e t s  up and says  vYour p a r t s  look l i k e  scrapn,  
because we do have a l o t  of n i c e  p a r t s  and l a t e r  wead l i k e  t o  have 
you t ake  a  look a t  them and you can see some p r e t t y  good q u a l i t y  
i n  them. 

Thanks a l o t ,  Ken and Homer of Dayton Rogers. You fe l lows  
w i l l  have an opportuni ty a f t e r  our  next  speaker t o  come up and 
see t h e  approximate c o s t s  of t h e s e  p a r t s  t h a t  they  brought along 
and t a l k  t o  them a l i t t l e  more about it. 

Wext on t h e  program today w e  have B i l l  Kinser from Amstrong 
Cork who" going t o  show u s  some adhesive app l i ca t ions .  

B i l l  Kinser: 

This  subjec t  of adhesives i s  somewhat new as f a r  a s  i t s  
a p p l i c a t i o n  i n  i n d u s t r y -  I have attempted t o  o u t l i n e  a  more o r  
l e s s  genera l  approach t o  t h i s  subjec t  and Iwm going t o  a &  you t o  
bear wi th  me u n t i l  I g e t  through with t h i s  and then w e a l l  g ive  
you a chance t o  ask ques t ionse  

Though adhesi ves have been used i n  one form o r  ano%her f o r  
many years,  i t  has  only been r e c e n t l y  t h a t  indus t ry  h a s  i n  genera l  
begum %s c a p i t a l i z e  on product design p o s s i b i l i t i e s  which adhesives 
o f f e r  . 

A few y e a r s  ago, f o r  example, t h e  use  of  adhesives t o  a t t a c h  
f r i c t i o n  c lu tch  f a c i n g s  was unheard o f .  But today your automatic 
t ransmissions and your automobile owe much o f  t h e i r  eornpactness, 
t h e i r  m a l l  s f  ae and t h e i r  r e l i a b l e  operat ion t o  adhesives,  Several  
of t h e  l a r g e  automotive manufacturers have adopted adhesives f o r  
the  attachment of brake l i n i n g s  t o  t h e  brake shoe. S imi lar ly ,  
sandwich cons t ruc t ion  - no t  ham smdwiches - are opening up f r e s h  
design poss ib i l f  t e s  i n  t h e  a i r w a f  $ i ndus t ry .  .These sandwiches 
psov5de f i g h t  b u t r i g i  d s t r u c t u r e s  with smooth e x t e r i o r  su r faces  
t h a t  permit weight reduct ions  o f  a s  much a s  25 t o  40% which i s  a 



very important f a c t o r  i n  t h e  a i r c r a f t  indus t ry .  Modern adhesives 
have a l s o  made p r a c t i c a l  t h e  disposable  c e l l u l o s e  sponge mop, t h e  
Ca l i fo rn ia  process  shoe, t h e  bus type  doors, and a hos t  of o t h e r  
products.  New jobs a r e  being developed' f o r  adhesives almost every 
day. I n  f a c t ,  t h e  accomplishments i n  t h e  l a s t  t e n  yea r s  suggest 
t h a t  no i d e a  should be dismissed a s  unorthodox o r  impossible u n t i l  
it has  been thoroughly reviewed by e x p e r t s  i n  t h e  f i e l d .  In-  
c iden ta l ly ,  I t m  no t  an expert .  The chances a r e  p r e t t y  good t h a t  no 
mat ter  how d i f f i c u l t  t h e  a p p l i c a t i o n  and adhesive can be developed 
f o r  t h e  job. 

The very next  quest ion t h a t  comes i n t o  anybody's mind i s  What  
i s  the  r i g h t  adhesive f o r  any job?" Thatss  my purpose here  today. 
The r i g h t  adhesive f o r  any given job i s  one t h a t  provides an 
adequate bond a t  t h e  lowest poss ib le  cos t .  This may seem p e r f e c t l y  
obvious t o  you men, but  it" a n a t u r a l  tendency f o r  many u s e r s  t o  
choose t h e  s t ronges t  adhesive t h a t  they  can f i n d ,  r e g a r d l e s s  of t h e  
a c t u a l  need of t h e  app l i ca t ion .  This  tendency t o  over-buy c r e a t e s  
u n r e a l i s t i c  adhesive s p e c i f i c a t i o n s .  It i s  needless ,  f o r  example, 
t o  spec i fy  water  r e s i s t a n c e  i f  t h e  a p p l i c a t i o n  doesn't come i n  
contact  with water; n e i t h e r  i s  it necessary t o  adhere a p iece  of  
f e l t  t o  s t e e l  wi th  a high s t r e n g t h  adhesive with a low s t rength ,  
lower cos t  adhesive would delaminate i t s e l f .  S t rength  alone, more- 
over, i s  an u n r e l i a b l e  gage o f  an adhesive th ickness  f o r  a given job, 
Sheer, t e n s i l e  o r  pea l  t e s t  can measure s t r eng th  but  they  cannot, 
however, demonstrate an adhesive's  a b i l i t y  t o  withstand s t a t i c  loads  
over a long period of time. The s t ronges t  adhesive, according t o  
t h e s e  t e s t s ,  may f a i l  i n  s e r v i c e  under a r e l a t i v e l y  low s t a t i c  load. 
It may be equal ly  u n r e a l i s t i c  t o  bu i ld  t o  r i g i d  s p e c i f i c a t i o n s  
around c h a r a c t e r i s t i c s  of a f a m i l i a r  adhesive j u s t  because it s 
g iv ing  s a t i s f a c t o r y  serv ice .  You may be paying a premium f o r  un- 
necessary c h a r a c t e r i s t i c ~  o r  b a r r i n g  yourself  from new, more s u i t -  
a b l e  and more economical adhesives f o r  t h a t  p a r t i c u l a r  a p p l i c a t i o n *  

From t h e  s tandpoint  of  t h e  design engineer  t h e  first quest ion 
is, W e l l ,  how do I choose t h e  r i g h t  adhesive f o r  my job?" What 
h a s  a l ready been s a i d  makes it c l e a r  t h a t  no one f a c t o r  c o n t r o l s  
t h e  choice of such an adhesive. Ins tead ,  t h e r e  a r e  a num'oer of i m -  
po r t an t  cons idera t ions  t h a t  must be taken i n t o  account. Based on 
our  experience, some of t h e  f a c t o r s  t h a t  should be considered a re :  
(1) t h e  m a t e r i a l  t o  be bonded; ( 2 )  t h e  s e r v i c e  condi t ions;  ( 3 )  
method of a p p l i c a t i o n ;  ( 4 )  assembly requirements, and ( 5 )  any 
s p e c i a l  requirements f o r  t h e  app l i ca t ion .  We be l i eve  it might be 
worthwhile t o  d i s c u s s  b r i e f l y  some of  t h e s e  f a c t o r s  i n  t h e  s e l e c t i o n  
of an adhesive. 

Under "mater ia l  t o  be bondedm we might way t h a t  t h e r e f s  
v i r t u a l l y  no l i m i t  a s  t o  t h e  v a r i e t y  o r  types  of adhesives t h a t  can 
be used t o  bond most m a t e r i a l s  s a t i s f a c t o r i l y .  There a re ,  of  course, 
those  except ions l i k e  Teflon, c e r t a i n  types  of silf cones, poly- 
thylene  and a few o t h e r  m a t e r i a l s  of  a s i rni las  na ture .  However, f o r  



t h e  most p a r t ,  m a t e r i a l s  t o  be bonded a r e  not  themselves q u i t e  a s  
c r i t i c a l  a s  t h e  sur face  prepara t ion  and t h e  design of t h e  mating 
p a r t s .  N a t e r i a l s  t o  be bonded i n  almost every case must be 
cleaned. I n  t h e  pas t  some mAterials  have gained t h e  r epu ta t ion  
of being d i f f i c u l t  t o  bond whereas improper cleaning before you 
t r i e d  t o  bond them was t h e  source of t h e  d i f f i c u l t y .  Molded 
rubber p a r t s ,  f o r  example, may have a mold r e l e a s e  agent on t h e  
sur face  and i f  t h e  bond of t h i s  f i l m  t o  t h e  rubber i s  good and 
strong, Oa,; you can g e t  a good bond t o  t h a t  with an adhesive. 
But it 's usua l ly  t h a t  f i l m  i s  weak so i t q s  necessary t o  c l ean  t h e  
p a r t s  thoroughly before you attempt t o  bond them. 

1x1 most cases  i t t s  necessary t o  do a r e a l  job of sur face  pre- 
pa ra t ion  o r  proper designing before adhesive app l i ca t ions .  Some 
of t h e  t h i n g s  t h a t  g ive  you t roub le  a r e  o i l  on metal ,  improper 
degreasing, dus t  on wooden p a r t s ,  a t tempting t o  bond t o  a painted 
surface,  su r face  oxidat ion on t h e  metal  - a l l  those  t h i n g s  o f f e r  
poor bonding su r faces  and should be removed before  you at tempt  t o  
use an adhesive. To r e a l i z e  maximum e f f i c i e n c y  from adhesives,  
t h e  p a r t s  should be designed f o r  adhesive bonding. FOP example, a 

eel.. metal  l a b e l  appl ied  t o  a curved sur face  of a f i r e  e f i ingu i -h  
would be preformed t o  t h e  curve o f  t h e  f i r e  ex t inguisher  and t h e  
back of  t h e  l a b e l  ought t o  be smooth so t h a t  it p resen t s  t h e  e n t i r e  
sur face  f o r  bonding and maximum s t rength .  

The second f a c t o r  I mentioned was tyserv ice  condi t ions*  This  
inc ludes  such t h i n g s  a s  temperature,  load and streng%R requi re-  
ments, r e s i s t a n c e  t o  l i q u i d s ,  r e s i s t a n c e  t o  weathering and o the r  
spec ia l  f a c t o r s .  How, adhesives may be c lassed  conveniently as 
e i t h e r  thermoplas t ics  o r  t h e m o s e t t i n g ,  although very few do not ,  
f o r  a l l  pracgical.  purposes, f a l l  i n t o  e i t h e r  category. Themo- 
p l a s t i c  m a t e r i a l s  genera l ly  a r e  those  types  which w i l l  so f t en  
repeatedly  when subjected t o  hea t  and i n  many cases ,  i n  f a c t  most 
cases,  become b r i t t l e  a t  low-temperatures.  Thermosetting mate r i a l s ,  
on t h e  o t h e r  hand, a r e  those  which genera l ly  do no t  so f t en  when 
theyvm exposed t o  e levated  temperatures and thermoset t ing ma- 
t e r i a l s  vary i n  t h a t  some can be s e t  r a t h e r  quickly  with hea t  and 
o t h e r s  s e t  s l ~ w l y  a t  room temperature. I f  se rv ice  condi t ions  
range above 225 o r  2500 F , ,  i n  most cases  t h e  thermoset t ing 
adhesives would be d e s i r a b l e  o r  necessary.  However, i f  s e rv ice  
temperatures range from normal t o  perhaps a maximum of 2500 F B I  
i n  most cases  t h e  t h e m o p l a s t i c  adhesive w i l l  do t h e  job, 1% 
.should be noted t h a t  while some t h e m o p l a s t i c  adhesives mafn$ain * 

a good bond a t  temperatures  a s  high a s  200 o r  250, t hey  may 
f a i l  very quickly i f  s t r e s s e s  a r e  placed on t h e  bond a% %ha% 
temperature.  An example of t h a t  - Doug was t a l k i n g  t o  me about 
nameplate on an i n d u s t r i a l  hea t ing  a p p l i c a t i o n  over  t h e r e  where 
the  temperature of t h e  pa r t  g e t s  up around 70Q0. Well, the 
tkemoplars%ic adhesive would be no good; a s  a m a t t e r  of f a c t ,  most 
thermoset t ing adhesives would be o f  very l i m i t e d  s t r e n g t h  a% t h a t  
temperature, but  might poss ib ly  work because t h e s e  ae. tual ly  i s  no 
s t r e s s  placed on t h e  nameplate even a$ t h a t  temperature,  



Thermal c h a r a c t e r i s t i c s  of t h e  ma te r i a l  t o  be bonded have t o  
be taken i n t o  considerat ion,  because occas ional ly  you run i n t o  a 
combination of m a t e r i a l s  which might have d i f f e r e n t  thermal expan- 
s ion  c h a r a c t e r i s t i c s ,  and i n  a case l i k e  t h a t  you would s e l e c t  a 
ma te r i a l  t h a t  would remain somewhat e l a s t i c  i n  t h e  cured o r  f i n i s h e d  
s t a t e .  High temperatures  a f f e c t  t h e  de te rdora t ing  a c t i o n  o f  water, 
so lven t s  and o i l  and o t h e r  l i q u i d s ,  so  t h a t  some adhesives which may 
r e s i s t  a p a r t i c u l a r  l i q u i d  s a t i s f a c t o r i l y  a t  normal temperatures  
might f a i l  i f  they  were exposed t o  t h e  same l i q u i d  a t  an e levated  
temperature. And h e r e  i s  a very important po in t  when you a r e  
evaluat ing f o r  purposes of s e l e c t i o n  t h e  e f f e c t s  of  temperature: 
Consider only t h e  temperature a t  t h e  glue l i n e  - a t  t h e  l i n e  where 
t h e  adhesive i s  placed. It's no t  important, f o r  example, t h a t  
some p a r t s  of a c lu tch  mechanism reach temperatures  a s  high a s  LOO00 
because we've found by a c t u a l  measurement t h a t  a t  t h e  g lue  l i n e  t h e  
temperature never goes much above 500 and t h a t  a f f e c t s  our se lec -  
t i o n  of  an adhesive very considerably.  S t rength  requirements should 
be considered both i n  r e l a t i o n  t o  t h e  m a t e r i a l s  being bonded and 
t h e  load encountered i n  serv ice .  Obviously, no bond can be s t ronger  
than t h e  weakest member of t h e  assembly. For example, i f  you bond 
a p iece  of rubber t o  a piece of painted s t e e l ,  t h e  bond i s  only  a s  
good a s  t h e  bond of t h e  p a i n t  t o  t h e  s t e e l ;  you can" expect ft t o  
do any b e t t e r  than  t h a t *  The i d e a l  bond i s  one t h a t  has  enough 
s t r eng th  t o  perform s a t i s f a c t o r i l y  i n  se rv ice .  A s  a measure of 
s t r eng th  it i s  sometimes d e s i r a b l e  t o  achieve f a i l u r e  under t e s t  
of a t  l e a s t  one of t h e  m a t e r i a l s  being bonded. This may be t r u e  
where yout re  bonding a m a t e r i a l  l i k e  t e x t o l i t e  - t h i s  t a b l e  t o p  
here  - t o  plywood- You want t h a t  t o  r i p  t h e  plywood when you p u l l  
it apar t .  But, f o r  example, when you're making a metal-to-metal 
bond it would be r a t h e r  d i f f i c u l t  t o  do t h a t  with an adhesive 
t h a t  would a c t u a l l y  be s t ronger  than t h e  metal  i t s e l f ,  al though 
s t i l l  one which would perform s a t i s f a c t o r i l y .  Loads vary i n  type 
and i t ? s  important t h a t  t h e  type  of s e r v i c e  load be determined. 
W i l l  t h e  adhesive be subjected t o  heavy sudden shear l o a d s  o r  
s t a t i c  loads  o r  impact o r  shock o r  i n t e r n a l  s t r e s s e s ?  If an adhesive 
h a s  t o  withstand a h igh  load i n t e r m i t t e n t l y ,  as f o r  example, on a 
brake shoe where you have t h e  brake l i n i n g  bonded t o  t h e  metal  brake 
shoe with an adhesive,  i f  it h a s  t o  withstand high shock and high 
temperatures, you have t o  have a m a t e r i a l  t h a t ' s  going t o  s t and  t h a t  
s o r t  of s e r v i c e  c h a r a c t e r i  s t i e s :  high shear  s t r eng th  and elevated 
temperatures.  

I n  many a p p l i c a t i o n s  a constant  o r  prolonged s t r e s s  o r  f o r c e  
i s  exer ted .  Such a s t a t i c  Load may f a t i g u e  and adhesive and cause 
bond f a i l u r e  a f t e r  a period of time. This f a i l u r e  may occur a t  
loads  which a r e  s u b s t a n t i a l l y  l e s s  than  t h o s e  requi red  t o  f a i l  t h e  
adhesive i n  your n o m a l  shear  o r  pee l  s t r e n g t h  t e s t s .  A good 
example of t h i s  i s  an appl ica%ion of desk-top linoleum t o  r a d i u s  
edge s t e e l  desks. After t h e  app l i ca t ion  of linoleum t o  t h i s  r a d i u s  
edge, t h e  desk t o p  h a s  a n a t u r a l  tendency t o  l i f t  up and go back 
i n t o  a s t r a i g h t  l i n e  i f  he ld  back down here  by a metal  edging, and 
a f t e r  some time in-some c a s e s  weeks o r  hnonths, t h i s  s teady p u l l  h a s  



a tendency t o  lift t h a t  l inoleum away from t h e  s e a l .  We a c t u a l l y  
found a ease of t h a t  in one of our  s t e e l  desk manufacturers where 
we were using a reclaim m b b e r  cement which had a very high pee l  
s t r eng th .  We thought t h a t  was important,  but  a f t e r  two o r  t h r e e  
weeks in t h e i r  s tock room they  began t o  get b l i s t e r s  back of  t h i s  
r s d i u s  and an examination of t h a t  a p p l i c a t i o n  i n d i c a t e d  t h a t  what 
was needed was a high f a t i g u e  r e s i s t a n c e  adhesive. We made t h e  
substri'eutfon and have been going along f o r  two and a half  yea r s  
now without a s i n g l e  problem i n  t h a t  regard.  It j u s t  goes t o  
show how necessary it i s  t o  r e a l l y  ana lyze  t h e  type  of stress o r  
fo rce  that. i s  exerted i n  t h e  a c t u a l  app l i ca t ion .  

Another point  on your se rv ice  condi t ions  i s  r e s i s t a n c e  t o  
liquids. The term "waterproofw i s o f t e n  misused. Actually,  
very few adhesives a r e  r e a l l y  waterproof - t h a t  is ,  ab le  t o  
withstand water immersion f o r  an unl imited time without any change, 
and even if it were waterp2oof adhesive,  t h e  adhesive i t s e l f  i n  
most  cases couldnt t  make t h e  assembly waterproof . Metal p a r t s  
may rvst o r  wood p a r t s  d e t e r i o r a t e  i n  which event t h e  bond would 
f a i l .  The degree of water r e s i s t a n c e  requi red  depends both on t h e  
assembly and t h e  ex te rna l  condi t ions  and should be based on t h e  
a c t u a l  app l i ca t ion .  Besis tance t o  weathering i s  sometimes a 
fae%os i n  $he s e l e c t i o n  of an adhesive, and when you h a w  t h a t  
problem you might run i n t o  such t h i n g s  as r e s i s t a n c e  t o  water, 
heat, cold,  u l t r a - v i o l e t  l i g h t ,  o r  if i t ' s  outdoor serv ice ,  i c e  
formation, salt water spray, heavy a c i d  concentrat ions i n  t h e  
atmosphere - a l l  of those  f a c f o r s  have t o  be taken into considerat ion.  

The t h i r d  f a c t o r  f o r  t h e  cons idera t ion  of s e l e c t i o n  i s  the  
"method of app l i ca t ionKL From my t a l k  with a few of you boys here  
~ a r l f  er, t h a t  9s a very important poin t .  It @ s  important t o  choose 
t h e  right method of applying an adhesive,  j u s t  as important a s  it 
i s  t o  s e l e  c t  $he r igh% adhesive, because improper a p p l i c a t i o n s  
a ~ e  of t e n  the cause of unsatf  sgac$ory performance. Streamlined 
manufacturing with p a r t s  handled by a mechanical conveyor obviously 
is the  most d e s i r a b l e  setup,  where you can apply t h e  adhesive i n  
the f irst  s tage ,  t h e  adhesive f i l m  can be prepared f o r  bonding i n  
the second stage,  and you apply pressure  and, i f  necessary,  hea t  a t  
a t h i r d  stage.  The two methods of adhesive a p p l i c a t i o n  most s u i t a b l e  
t o  s t r a i g h t - U n e  produetion a r e  spraying and ro l l e r -coa t ing .  
Spraying i s  i d e a l  f o r  coat ing uneven o r  i r r e g u l a r  sur faces ,  It's 
f a s t ,  speeds up drying, and it makes poss ib le  a uniform f i l m  of  
adhesives i n  %he % A i e h e s s  needed* Spraflng can be auGomaLiea1ly 
controP%ed.= Boller-coatBng f %a% surf aces  g i  ves maximm c overage, 
depos i t s  t h e  film evenly on t h e  bonding surface, and it's r e a l l y  
f a s t *  Several  o t h e r  methods of adhesive a p p l i c a t i o n  a r e  $he 
doctor  b lades  where you have t o  con t ro l  t h e  f i lm th ickness ;  dipping 
which fs p r a c t i c a l  where a uniform thick f i l m  i s  necessary and i s  
p a r t i c u l a r l y  s u i t e d  f o r  ho t  melt  adhesives.  Flow guns a r e  used with 
heavy bodied adhesives and s e a l i n g  compounds and brushing and * 
troweling can be used where production i s  intermittent and where 



it *s no t  p r a c t i c a l  t o  e s t a b l i s h  a r egu la r  production Bine a Faell 
considerat ion must be given t o  t h e  product t o  be bonded. The 
normal production flow, time l i m i t s  and many o t h e r  f a c t o r s  
determine t h e  proper a p p l i c a t i o n *  It 's  no t  j u s t  a one-man opera- 
-& on; you have t o  consider  t h e  whole app l i ca t ion  and assembly l i n e  
technique i n  order  t o  fit an adhesive t o  an e x i s t i n g  product. 

The f o u r t h  i tem was "assembly requirementsyt. The method you 
s e l e c t  f o r  applying t h e  adhesive w i l l  be determined t o  a l a r g e  ex- 
t e n t  by assembly requirements of t h e  adhesive used. Those assembly 
requirements inc lude  time, hea t  and pressure.  They vary n o t  only  
with t h e  adhesive used but a l s o  with t h e  m a t e r i a l  t o  be bonded. 
Two time f a c t o r s  a r e  involved: one i s  open time which i s  descr ibed 
a s  t h a t  per iod of t ime which can o r  perhaps must e lapse  between 
t h e  a c t u a l  coa t ing  of t h e  p a r t s  and t h e  joining.  Some adhesives 
permit no open t ime a t  a l l  and o t h e r s  must b e  kept  open a t  
i n t e r v a l s  ranging anywhere from 5 minutes t o  as much a s  24 hours. 
Curing t ime o r  aging time i s  t h a t  per iod which must e l apse  before 
the  adhesive bond a t t a i n s  i t s  f u l l  s t r eng th .  Here, again,  t h e  
i n t e r v a l  may be measured i n  terms of seconds o r  a c t u a l l y  weeks* 
Heat i s  requi red  i n  varying degrees i n  many adhesive app l i ca t ions .  
Wh6ther one o r  both su r faces  a r e  coated, forced  drying of an 
adhesive f i l m  by heated a i r  speeds drying, makes t h e  drying 
independent of weather condi t ions ,  and prevents  water condensation 
on t h e  adhesive f i l m .  Some of these  newer adhesives have very 
r a p i d l y  evaporat ing so lven t s  and %he a c t u a l  r a t e  of evaporat ion 
i s  such t h a t  it drops t h e  temperature below %he dew po in t ,  and i f  
vou have a condi t ion l i k e  t h a t  it i s  almost e s s e n t i a l  t o  use  
korced drying i n  o r d e r  t o  avoid condensation. Under some 
condit ions,  i t ' s  p o s s i b l e  t o  d ry  t h e  adhesive f i l m  completely and 
l a t e r  r e a c t i v a t e  it e i t h e r  with hea t  o r  solvent .  That, 
i n c i d e n t a l l y ,  i f  i t  can be appl ied ,  g ives  you t h e  s t ronges t  bond 
a t  t h e  immediate moment; t h e r e t s  no build-up of s t r eng th .  

The f i f t h  f a c t o r  i n  t h e  cons idera t ion  of' t h e  s e l e c t i o n  of ad- 
hes ives  was Pfspecial requirementstg. For most i n d u s t r i a l  a p p l i  ca t ions  
t h e s e  a r e  not  always important,  but  I mention them because t h e y  a r e  
t h e r e  i n  some cases.  Such t h i n g s  a s  t h e  c o l o r  of the  adhesive; 
some people don't l i k e  a black color  i n  a stickurn, so you have t o  
have one t h a t ' s  brown o r  green. S ta in ing  p r o p e r t i e s  - no t  so muck a 
problem u n l e s s  you're us ing  an adhesive i n  connection with f a b r i c s  
o r  v iny l  m a t e r i a l s  and you don't want migrat ing s t a i n s .  Tox5city - 
you s a f e t y  enginers  a r e  always i n t e r e s t e d  i n  t h a t .  A l o t  of  o t h e r  
similar s p e c i f i c  o r  s p e c i a l  requirements t h a t  may come i n t o  t h e  
p i c t u r e ,  

Row, a l l  of  our  remarks up t o  Chis point  have had t o  do p r i -  
mar i ly  with t h e  var ious  f a c t o r s  i n  t h e  s e l e c t i o n  of an adhesive* 
I could t a l k  t o  you a t  some length  about t h e  var ious  types  of ad- 
hes ives ,  but  r a t h e r  than  t ake  t h e  time f o r  t h a t  I 'd l i k e  t o  re fe r  t s  



a  few examples of i n d u s t r i a l  a p p l i c a t i o n s  of  adhesives tha t '  have 
resuk%ed i n  product improvement and economy and a c t u a l  improve- 
ment i n  customer se rv ice .  

One o f  t h e  very recent  developments which i s  growing by l e a p s  
and bounds i s  t h e  use o f  t h e  neoprene r e s i n  adhesive f o r  l m i n a t i p g  
high o r  low pressure laminates  t o  plywood o r  t o  metal .  The l ack  of . 
a sui%able adhesive f o r  t h i s  purpose h a s  been a  very d e f i n i t e  
EimiCing f a c t o r  i n  t h e  s a l e  and use  of high pressure  decora t ive  
l amina tase+  General E l e c t r i c  t e x t o l i t e  with which most of you a r e  
f a m i l i a r ,  1 am su re ,  i s  an outs tanding example of t h i s  type of pro- 
duet. U n t i l  t h e  development of a  s u i t a b l e  adhesive f o r  laminat ing 
t o  wood, i t  was comon p r a c t i c e  t o  use a casein phenolic adhesive 
v~hfch had t o  be prepared j u s t  before  i t  w a s  used. This was mixed 
wi th  wa"a;er, and t h i s  mixing opera t ion  w a s  subjec t  t o  v a r i a t i o n  due 
t o  the e r r o r s  on t h e  p a r t  of i n d i v i d u a l  opera to r s*  It a l s o  had 
a very d e f i n i t e  l i m i t e d  time f o r  working l i f e ,  The use of wa.%3r i n  
t h e  adhesi  ve and an unhappy f a c i l i t y  of r a i s i n g  t h e  g r a i n  of t h e  
plywood and t h a t  showed through t h e  t e x t o l i t e ,  s o  t h e y  had t o  go t o  
t h e  use of mahogany t o p  p l y  on t h e i r  plywood i n  o rde r  to avoid 
the  g r a i n  showing t h o u g h ,  and then a f t e r  they  d i d  s t i c k  the two 
t h i n g s  together  t h e y  had t o  put it i n  a  p ress  and clamp it and 
leave  it s i t  f o r  12 o r  24 hours u n t i l  t h e  t h i n g  d r i e d  and s e t  up. 
They wound up with a r i g i d  bond t h e r e  so t h a t  i f  ssmeb~dy s e t  a 
hot  t e a k e t t l e  on t h e  t e x t o l i t e  -bop t a b l e  and it w a s  r e a l l y  hot ,  
t h e  t e x t o l i t e  would o i l -can  o r  pop loose  and i t  w a s  loose  from then  
on; %here was no more s t i c k i n g  it down, Now, wi th  the development; 
of  a s u i  Gable s y n t h e t i c  rubber r e s i n  adhesive i ncorporat ing high 
s t r eng th  and high f a t i g u e  r e s i s t a n c e ,  i t  has  become poss ib le  t o  
decora t ive ly  laminate  t h e  plywood i n  a  ma t t e r  of 2 o r  4 mfnutes, 
and % h a t B s  ,not wishful  thinking;  i t 's  being done, Actuazly, t h i s  
is being done i n  a  number of n a t i o n a l l y  known f u r n i t u r e  manufac- 
turers, and the  assembled panels  a r e  sen t  d i r e c t l y  from t h e  
laminating operat ion t o  t h e  saws and rou te r s .  Gertrude B P O S ~  out  
on the West Coast and Kenni Bros. i n  St .  Louis have s e t  up now 
where theyvre laminat ing  as many a s  1500 I+ x 8 panels  a  day met 
they go r i g h t  from t h e  laminat ing opera t ion  t o  t h e  saws* 

MQ r e a l l y  s u i t a b l e  adhesive w a s  a v a i l a b l e  f o r  combining t h e  
high p ressa re  laminate  s t e e l  u n t i l  t h e  development sf one of 
t h e s e  syn the t i c  rubber r e s i n  adhesives.  Now, most of t h e  
m t f  ona l ly  known manuf a c t n r e r s  i ncludf ng General E l e c t r i c  have 
approved the  m a t e r i a l  which does a  thoroughly s a t i s f a c t o r y  job* 
The same general  type  of adhesive h a s  been used i n  t h e  a p p l i c a t i o n  
o f  nare%aP nameplates t o  o t h e r  metal  sur faces .  

Another one of t h e  more outs tanding  a p p l i c a t i o n s  of ad- 
h e s i v e s  f o r  indus t ry  i s  t h e  use  on bonding brake lfaaing, I have 
a couple sf samples up he re  and you boys might wan% t o  come up 
and look a% some of  t%lese th ings .  These shoes, i n c i d e n t a l i g ,  
a r e  of' two d i f f e r e n t  s i z e s  so it i s n ' t  necessary to i nc rease  t h e  



width when you go t o  bonding, Here" t h e  r i v e t  bonded brake shoe 
with 12 r i b s ,  12 countersunk h o l e s  i n  t h e  brake l i n i n g ,  1 2  h o l e s  
i n  your brake shoe and 12 r i v e t s  t o  be headed. And h e r e t s  a  shoe 
of comparable s i n e  with your adhesive bond. Here's an a c t u a l  
passenger car  brake shoe adhesive bonded from a Chevrolet t h a t  
took 11,000 l b s .  t o  push a  sec t ion  of t h a t  brake l i n i n g  off t h e  
shoe, which g ives  you some i d e a  of the  s t r eng th  and s e r v i c e a b i l i t y .  
You know t h a t  when you had a brake l i n i n g  r i v e t e d  on you had t o  be 
very c a r e f u l  t h a t  you didn ' t  run your l i n i n g s  down t o  t h e  poin t  
where your r i v e t s  were exposed before  your drum because you g a t  i n t o  
a  very expensive r e p a i r  job and t h a t  s i t u a t i o n  j u s t  doesn't happen 
any more. I n  add i t ion  t o  t h a t  where you have spot f a s t e n i n g  and 
you've got  a  brake shoe wet your shoe bulges between your p o i n t s  
of f a s t en ing  and you jus t  ope ra te  on high spo%s and you don't have 
t h e  braking ac t ion  t h a t  you normally g e t  with fill con tac t -  

The same genera l  type of app l i ca t ion  i s  being used in 
f r i c t i o n a l  m a t e r i a l  and c lu tch  facing,  i n  your hydromatic d r i v e s  
o r  torque conver ters  i n  automobiles, I don" th ink  e i t h e r  one of 
t h e s e  a r e  automobile c lu tches  - I don" want t o  mislead you - but  
t h i s  i s  t h e  genera l  type of t h i n g  t h a t ' s  used i n  your torque 
conver ters  i n  your automobiles where t h e  f r i c t i o n a l  sur face  i s  
bonded t o  t h e  meta l  with a t h e m o s e t t i n g  adhesive* 

The very homely 0-Cedar mop i s  poss ib le  only because of %he 
development of an adhesive f o r  t h e  attachment of  t h i s  back-up 
p l a t e  t o  your celPulose sponge i n  a  manner t h a t  w i l l  no t  be a f f e c t e d  
by your de te rgen t s  and hot  water.  That's a very sii iple,  homely 
app l i ca t ion  t h a t  you can remember very read i ly .  

A r a t h e r  novel i d e a  i n  t h e  f i e l d  of adhesives i s  an abras ive  
deck coat ing  t h a t  was developed f o r  your Syracuse Works i n  eonnee- 
t i o n  with r ada r  tower design a s  a  non-skid f l o o r i n g  on s t e e l .  I tqs  
a c t u a l l y  an adhesive but it" loaded with an abras ive  m a l e r i a l -  
And here  i s  an app l i ca t ion  i n  t h e  p r i n t i n g  indus t ry ;  a photo- 
engravers '  z inc engraving p l a t e  adhesive bonded t o  a magnesium 
d i e  casking, d i s s i m i l a r  meta ls  which under normal c i r c a m s t a c e s  
would s e t  up an e l e c t r o l y t i c  a c t i o n  and r a i s e  t h e  d e v i l  wi th  
almost anything - t h a t f s  being used commercially i n  s u b s t a n t i a l  
volume. 

Metal-to-metal bonds with t h e m o s e t t i n g  adhesives - t h i s  
aluminum here;  i n  t h e  a i r c r a f t  indus t ry  they ' re  g e t t i n g  bonds 2000 
t o  3000 l b s .  i n  shear ,  5000 t o  6000 i n  t e n s i l e .  It won9$ break 
t h e  meta l  but it does hold them together .  

I don" t h i n k  I mentioned i n  going through here  ocher than 
in my lead-off t h e  sandwich cons t ruc t ion  for t h e  a i r c r a f $  f n d u s t q a  
I 'd  l i k e  you fe l lows  t o  come up and t ake  a  look a t  t h i s o  This  is 
a  t y p i c a l  honeycomb sec t ion .  Thin aluminum f o i l ,  spot bonded and 
then expanded i n t o  a  honeycomb a f f a i r  with an aluminum sk$n; t he  
sk in  i s  put on he re  with a  t h e m o s e t t i n g  adhesive so t h a t  you can 



achieve equal s t r e n g t h  with weight reduct ions  of  25% t o  4@. I 
mentioned t o  some of t h e  boys he re  e a r l i e r  a r a t h e r  i n t e r e s t i n g  
p a r a l l e l  development where Union Bag & Paper Co. up i n  Hudson 
P a l l s  a r e  making a d r a f t  paper honeycomb core s t r u c t u r e  which 
t h e g f r e  s e l l i n g  t o  an o u t f i t  i n  Phi ladelphia  and they're making 
expendable p e l l e t s  out  of k r a f t  paper; p e l l e t s  about 3 i nches  
t h i c k ,  have f o u r  l e g s  made out  of  t h i s  honeycomb s t r u c t u r e  - 
they're so l i g h t  you can pick them up with one hand, hold them 
with one f i n g e r ,  and y e t  t h e y ' l l  hold up t o  3000 o r  4000 l b s o  

I 'd j u s t  l i k e  t o  c lose  with - by repea t ing  what I s a i d  a t  
t h e  very beginning of  my t a l k  here,  t h a t  new jobs a r e  being 
developed every day. I n  f a c t ,  t h e  accomplishments over t h e  l a s t  
t e n  y e a r s  have suggested t h a t  no i d e a s  should be dismissed as 
unorthorodox o r  impossible.  Chances a r e  p ree ty  good, no mat t e r  
how d i f f i c u l t  t h e  problem t h a t  an adhesive can be developed t o  
so lve  it, and i f  we Armstrong can be of any h e l p  t o  you, we 
c e r t a i n l y  would be glad t o  do it. 
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years  ago and do something t h a t ' s  so e f f e c t i v e  and so simple t h a t  
It makes you f e e l  f o o l i s h ,  Ifve already had a chance t o  see  t h a t  
happen on job a l t e r  Job t h a t  our  fe l lows have l o ~ k e d  through, So 
when you're through you don ' t  have t h e  job done; t h e  only t h i n g  
i s  at any one time and a t  any one place,  any one, two o r  t h r e e  
fe l lows @an only t h i n k  of so  many t h i n g s ,  Another year  you'd go 
on Jus t  a s  much f a r t h e r  o r  somebody e l s e  would, There" s t i l l  
p lenty  the re  when y o u f r e  through, but  you e a n g t  work on one job 
too  long, 

i 

Now, l e t %  g e t  OM with t h e  subJec t .  J u s t  how do we go 
about I t  t o  accomplish r e s u l t s  where they have not  been accom- 
p l i shed  before,  t o  b r i n g  i n  something new, g e t  i t  e f f e c t i v e ,  and 
g e t  f t  I n t o  opera t ion?  The f i rs t  s t e p  of i t  i s  t h e  use of the  
c r e a t i v e  approach, c r e a t i v e  th inking .  Fellows, y o u t l l  l e a r n  a 
l o t  more about t h a t ;  Roy has the  Creat ive Engineering Program, 
p a r t  of M r ,  Winnets operat ion,  here  l a t e r ,  t o  conduct a sess ion  
o r  two o r  t h r e e  wfth you. But genera l ly  speaking c r e a t i v e  think- 
ing i s  the a b i l i t y  t o  make something grow where i t  h a s n q t  grown 
before ,  Don't look a t  Roy and me because i t  has  grown before  
t h e r e .  But many people a r e  not  c r e a t i v e ;  now l e t ' s  be r e a l i s t i c .  
E don ' t  suppose a l l  of you fe l lows a re  c r e a t i v e  and 1 know a l o t  
0% you a r e ,  Fine, f i n d  out gust  as quidkly a s  you can i f  you a r e  
@ ~ e a % % o e ,  I t h ink  %hat  probably most of you aye; I can hope t h a t  
a l l  of you a r e ,  If you ape not  c rea t ive ,  t h i s  w i l l  f a l l  f l a t 3  
you @ a n Q t  do i t ;  n e i t h e r  can anybody e l s e ,  1% a man i s n f t  @re-  
a t i v e  he can" understand what w e t ~ e  gofng t o  be t a l k i n g  about,  
Be can" t m l e ~ s t a n d  it, so  h i s  defense i s  r i d i c u l e ;  he w i l l  r i d -  
i c u l e  you, but  nothfng of t h f s  type - you mfght say nothing g r e a t  
of any type was ever  done without a l o %  of c r e a t i v e  a b i l i t y .  
Fellows, l e t P s  harness  %hat ;  l e t ' s  thfnk a l i t t l e  b9% about t h a t  
creatSve ability, Mow s h a l l  we use i t ?  For t h e  moment, now, 
w e u r e  a l l  a bunch of fe l lows engaged on a problem and we're 
ready t o  a t t a c k  t h a t  problem ~ 5 t h  the  c ~ e a t i v e  approach, Well, 
what s h a l l  t h e  problem be. $ don ' t  care;  i t  could be anything. 
I v l f  pick t h f s  watch up, Maybe t h e  problem i n  t h i s  watch %s a 
nuisance, i t ' s  a p t  t o  drop on t h e  f l o o r ;  i t  doesnf% keep good 
time; i t  c o s t s  money; i t  needs r e p a i r s ;  somebody may s t e a l  i t ,  
I s n P t  t h e r e  a b e t t e r  way t o  know what tFme it i s  t h a n  t o  have 
t o  have a chunk of t h i s  s t u f f  around a l l  t he  time? I gust 
pfeked t h i s  up,  I could j u s t  p i c k  up a paper c l f p  o r  anything 
e l s e  and jus t  look a t  i t  t h e  same way, Well, what does a watch 
do? Now l e t P s  s t a r t  a c r e a t i v e  sess ion ,  Bow could we ge t  a long 
without the  watch? Well, 1 could have a clock on the  wal l ,  I 
could have t h e  thfng  s t rapped onto my w ~ i s t ,  I could have the  
ttme pa in ted  on t h e  back of my hand - I ' m  g e t t f n g  I n t o  the  
ridiculous t o  show you how r i d i c u l o u s  i t  could be; t h a t  sugges- 
t i o n  i s  no good, but  i f  somebody makes them l % k e  t h a t  - and 
they make them Jus t  t h a t  r i d i c u l o u s  - you d o n P t  smile, because 
h e ' s  doing t h e  b e s t  he  can and y o u ' l l  be su rp r i sed  how t h a t f l l  
shock somebody t o  t h h k  i n  a new l i n e .  How e l s e  eould I know 
what t h e  time % s ? M e l P ,  you could have i t  buflt I n t o  t h e  desk, 
1 could have a gong t h a t  announced i t ,  1 th ink  i f  we s a t  we 



could t h i n k  of a huwdsed ways we could do i t ,  We could i f  we 
wegde c r e a t i v e ,  Hot many of  them would be veaay good, but weure  
not  ready t o  analyze y e t ,  How, i f  wetve had any thoughts  about 
t h a t 8 s  no good, w e g r e  wastfng o u r  energy, wegpe supposed t o  csn- 
c e n t r a t e  every ounce of a t t ien t ion  on th ink ing  abou% some way %hat  
$hat could be done, T h a t g s  what a  c r e a t i v e  se s s ion  i s ,  

Now, the  way a  c r e a t i v e  s e s s i o n s  works out ,  of coupse, on a  
p a r t  - we look a t  a p a r t ;  yougve  been looking a t  them here;  and 
you see  what t h e  p a r t  does and t h e  questLon Is, how e l s e  can you 
do t h a t  job? Weore going t o  have a  t a l k  about t h a t  more tomo~sow, 
s o  I B h l  J u s t  brush through i t ,  So you s t a r t  t h ink ing  about how 
else can you do i t ,  One f e l l o w  says,  t h i s  way, %h%s way, t h i s  
way, Now, i f  you d o n u t  have t r a f n e d  felXows t h e r e  one of them 
w i l l  t ake  a  swipe a t  you, H e Q l b  say,  "Aw, t h a t g s  s i l l y , "  P o u D l l  
say sonnethi~g e l s e ,  h e a l l  say "Aw, we t r i e d  t h a t ;  t h a t V s  no good. If 

Stop the s e s s i o n ,  Get r i d  of him, He s t o p s  I%. You @ a n g $  break 
t;%arough when youfve  got  that kind of a  character? In t h e  group, 
23 a c ~ e a t i v e  se s s ion  t h e r e  must be no ana lysfsg  abso%uta ly  no 
a n a l y s f s ,  Naybe t h e  s i l l i e s t ,  most f o o l i s h  Idea Is t h e  one t h a t s s  
gofng t o  break through wi th  t h e  same pe r fomanee  f o r  one-tenth 
of  t h e  c o s t ,  Br, Wbitney, most 0% you b o w ,  t h e  f a t h e r  of our  
labora tory ;  a  wonderful, wonderful fe l low,  says  t h a t  you c a n u %  
u s u a l l y  accomplish b i g  improvements with people who know very 
much about t h e  Job, because they s t a r t  %n negat fve  th ink ing  and 
analyzing and they w f l l  never  g ive  themselves a  chance t o  t ake  
enough rope t o  g e t  i n t o  new g ~ o u o d .  T h a t Q s  what w e g r e  dofng here ,  
w e g r e  glowing new ground fa  t h e  c r e a t i v e  s e s s i o n s ,  WeDll have 
some a c t u a l  exper ience,  some t r i a l  runs  s o  you81% know what 
weBre  g e t t i n g  i n t o ,  

How, if you t h i n k  any thoughts  dur ing  a  c r e a t i v e  se s s foa  o t h e r  
than how can we do t h a t  Job some o t h e r  way - i f  t h a t g s  what t h e  
se s s ion  f s  ow - you a r e  d % s s i p a t i n g  energy and dLssfpatfng possfbi-  
l i t $ e s ,  DonB% th fnk  any of them, Somebody sugges ts  something 
r i d i a u l o u s  t o  you, y o u q l  t h i n k  a  l i t t l e  about  how t o  make 1% 
p r a c t i c a l ,  You wong% say t h a t  t h a t g s  no good, wood wouldn't work, 
Youolb say t h a t  i f  you t a k e  t h a t  wood and t r e a t  i t  with  p l a s t i c  
then i t  would have more r i g i d i t y ,  Wow, youuve  taken h i s  sugges- 
t f o a  t h a t  wasa" any good and i n  a  p o s i t i v e  way youDve made i t  
mope p p a c t f e a l ,  The next  fe l low mfght say, "Let a s  "ere% i t  with 

t# a f i b e r g l a s  peiaf'orced plastic, How, youeve got  your wood wb9eh 
was no good, t h e  fdea sf $he p l a s t i c  of b e t t e ~  g l a s % % c s ,  P ~ e t t y  
soon y o u 0 r e  i n  new a r e a s  whfch g ive  you t h e  performance a t  h a l f  
t h e  c o s t  and i t  a l l  s t a t e d  with a s i l l y  suggest ion,  "Make f t  
out of wood i n s t e a d  of s t a i n l e s s  s t e e l , "  Donut  mind s i l l y  
svgges t fons ,  Be b i g  enough t o  know t h a t  t h e r e  i s n D %  any s i l l y  
suggest ion i n  a c s e a t i v e  s e s s i o n ,  

Now, I don%% want you t o  be  shocked when you f i r s t  start  t o  
do i t ,  Y o a D l l  be disappofnted because your bosses ,  probably, and 
o t h e r s  of s t a t u r e  of your boss ,  w % l l  look a% you with  ~ i d 8 c u l e  
and here  a r e  some 0% t h e  $$fags t h a t  %hey81% say when you t r y  t o  
g e t  o t h e r s  i n  t h e  meetfag, and t h e s e  1 quote  from p laees  1 have 



been,  One f e l l o w  t h e  o t h e r  day says ,  " I V m  t o o  r e a l i s t i c  t o  do 
t h i s  s o r t  of t h i n g , "  ( I  want t o  keep t h i s  i n  t h e  realm of 
r ea l f sm, )  B e g s  no good; he  c a n B t  c r e a t e ,  1 knew he c o u l d n t t  
c r e a t e  i n  t h e  f irst  p lace ;  we were J u s t  t r y i n g  t o  s e e  i f  we 
cou ldn ' t  g e t  him t o ,  But t h a t ' s  what he s a i d ,  t h a t  he was t o o  
p ~ a c t f c a l ,  We c a n u t  unders tand you a t  a l l .  I t s s  l i k e  a man 
who doesn ' t  have any eye no t  see ing ;  h e  d o e s n D t  know what people  
s e e  who see; he d o e s n ' t  know how t o  c r e a t e ,  Mow, f o r  heavenSs  
sake r e a l i z e  t h a t  d i f f e r e n c e :  people  who c a n P t  c r e a t e  d o n 8 t  
unders tand you a t  a l l ,  They wonSt  know what y o u D r e  t a l k i n g  
about  o r  what youape  t h i n k i n g  abou t ,  TheyB1l  j u s t  t h i n k  you ' re  
plumb crazy ,  

Another t h i n g  Is, $ h i s  manas  t o o  r e a l i s t i c ;  l e t D s  be  p r a c t i -  
c a l ,  That o f t en  comes up, Tkaey8re bo th  k i l l e r s ,  Another thought,  
"XBm no t  enough of' a e a r g a z e r  and a dreamer t o  t a k e  p a r t  i n  t h i s ,  It 

"The ida, sugges t ing  t h e  t h fng  be  made ou t  of wood, o r  make i t  
ou t  sf g l a s s  o r  make S t  ou t  of some s i l l y  t h f n g , "  T h a t a s  r i g h t ;  
t h e y u l l  say t h a t ;  t h e y q l  mean it; they  d o n P t  know any b e t t e r ,  
But theytlpe wFong and w e ' l l  prove it t ime and t ime aga in  and t h e  
Ckeatfve E a g f n e e ~ i n g  Depaptment w i l l  prove i t .  Another tk%ng they 
say is,  ' % e t f s  no t  waste t h i s  t ime ,"  I t h i n k  t h a t  g i v e s  you t h e  
tone  sf t h e  whole t h i n g ,  You can know y o u f r e  doing something 
t h a t  i s n s t  o f t e n  done, I t ' s  a new technique,  r e l a t i v e l y  new; t h e  
Crea t ive  Engineering Program - some of our  t o p  engineer ing ,  ou r  
t o p  management have been doing It b u t  they  havenu% formal ized  i t  
very w e l l  u n t i l  t h e  C ~ e a t i v e  Program came a long  under M r .  Wfnnets 
gsoup a few y e a r s  ago,  

L s t D s  t a k e  an example, IBl l  make an except ion  t h i s  t ime and 
name t h e  produet  - u s u a l l y  we d o n ' t  name t h e  product  because we 
want t o  be  a b l e  t o  send cop ie s  of t h i s  ou t  wi thout  eve r  any one 
person t h i n k i n g  t h a t  hSs p a s t  i s  going t o  embarrass him -- b u t  
i n  $h$s ca se  t h i s  i s  t h e  o f 1  bu rne r  c o n t r o l ,  t h e  f lame d e t e c t o r .  
It h a s  a  q u a r t z  member about  6 i nches  long  and 1/4 inch i n  d i a -  
meter;  a rod t h a t  ex tends  i n t o  t h e  f i r e p o t .  I ts  Job i s  t o  c u t  
o f f  t h e  f lame, c u t  o f f  t h e  o i l  i f  t h e  f lame s t o p s ,  o r  c u t  i t  o f f  
IT t h e  f lame d o e s n i t  come on, It works s w e l l ,  Meke i t  i s ,  6 
5nches long,  a rod  of q u a r t z ,  It c o s t s  32$, Now t h a t 8 s  a very 
compet f t ive  f i e l d  s o  i n  ana lyzfng  t h a t  p a r t ,  h e r e  i t  is;  l e t ' s  
Bave a  s e s s i o n  on i t ,  l e t B s  d e c i d e  what we can do. A t o p  
feeha ique  - weql l  soon g e t  t o  $t, as  you know - i s  t o  g e t  s p e c i a l -  
f s t s  t h e r e ,  tdPsereQll we g e t  %he s p e c f a l f s t s ?  Well, i n  t h i s  ca se  
q u a r t z  comes from t h e  G,E, Lamp Departmen% i n  Cleveland,  about  
90% of i t  =in % h i s  count ry ,  So we have two of them, t h e  ch i e f  
eng inee r  and t h e  s a l e s  manager, and we s t a r t e d  looking  a t  i t ;  
h e r e 8 %  what we have t o  do; h e r e u s  what it i s ,  Hereus what i t  
c o s t s ,  Bow can we do t h a t  Job f o r  less c o s t ?  We s a t  i n  t h a t  
meeting - we had i n  a 8 d i t i o n  t o  them t h e  eng inee r  of  t h e  product  
and one o r  two va lue  a n a l y s t s ,  We were i n  t h e r e  t h r e e  hours ,  
Durisag t h a t  $%me: what could do  % $ ? W e l l ,  w e  could g i v e  you a 
s m a l l e r  d iameter ,  1/8 inch ,  Maybe we can make i t  ou t  of s t a % n l e s s  
s teel  %hat  h a s  h igh  expansion; maybe w e  can make %t of a cepaa ic  



t h a t  has  high expansion; maybe we ought t o  use a  b imeta l  t o  do the  
job, But most of our time we concentrated on how t o  do i t  with 
qua r t z ,  We threw out  t h e  idea  of a  sma l l e r  diameter .  Af t e r  t h e  
c r e a t i v e  we came t o  an a n a l y t i c a l  sess ion;  then we threw i t  out  
because f t  would make i t  more f r a g i l e ;  t h a t  would be q u a l i t y  de- 
t e r i o r a t i o n ,  F i n a l l y ,  a t  t h e  end of t h r e e  hours ,  t h e  engineer  
from Cleveland s a i d ,  "Well, i n s t e a d  of a  1/4 inch rod, why d o n ' t  
you use a  1/4 inch qua r t z  tube?" Well, we looked a t  i t and the  
l i t t l e  hole  i n s i d e  of a  1/4 inch qua r t z  tube  i s  not  much over  
1/16 inch i n  diameter  and you cou ldn ' t  save much qua r t z  and you 
have a l l  t h e  t r o u b l e  of handl ing t h e  mandrel and havfng warpage 
and a l l .  So, one of t h e  f e l lows  spoke up - and i t  was probably 
me - "Well, f o r  heaven 's  sake,  we would expect  i t  t o  c o s t  a  l o t  
more f o r  1/4 inch  quart:, tube  than a  rod. 
!P 

" "Well;" he s a i d ,  
t h a t ' s  because you don2t know t h e  u a r t z  bus iness . "  -"Ffne.  

What would i t  c o s t  f o r  t h e  tube?" 'Instead of 32$ i t  would 
c o s t  %1#." Took 30% out  of t h e  c o s t ;  t h e r e  was only a  3- lb ,  load 
on it ,  t o l e r a n c e s  were t h e  same, m a t e r i a l  was t h e  same, opera t ion  
was t h e  same, b u t  it took t h r e e  hours  of b a t t l i n g  and i f  we had 
stopped 5 minutes s h o r t  of t h a t  we wouldnBt have had t h e  answer, 
and the  answer i s  J u s t  t h a t  simple when you g e t  i t ,  F i t t i n g  on 
t h e  top  of t h a t  qua r t z  was an assembly t h a t  took the  mechanical 
motion t h a t  c o s t  1'74 f o r  t h e  time f t  was cemented onto t h e  qua r t z  
rod ,  Now with t h e  qua r t z  tube they mekely made one simple p a r t  
l i k e  a  n a i l  with t h e  head i n  the  c e n t e r  and they s t i c k  t h a t  t h i n g  
i n  t h e  tube and t h e  po in t  s t i c k s  up i n t o  t h e  r e l a y  and t h a t  c o s t s  
26 - went from 174 t o  2 $ ,  B e a u t i f u l  and simple t h i n g  and a b b  t h i s  
was unlocked by gust  t h e  s imples t  kind 0% a  thought t h a t  w e  could 
have had any t i m e ,  

There 's  one more s t e p  t o  it: i t  i l l u s t r a t e s  maybe a  c l f f fe ren t  
s tudy ,  En the  same s tudy then t h e  ques t ion  was, "Why not  use  g l a s s ? "  
Most of you know probably what I t h i n k  - i t  i s  v i c o r  g l a s s ?  - t h e  
Corning Company reasoned t h a t  s i n c e  quar6z i s  a l l  s i l i c a  and g l a s s  
i s  90% o r  95% s f l i c a ,  i f  they pulver ized  g l a s s  and then t r e a t  
t h a t  powder p rogres s ive ly  with  chemicals and so lven t s  t h a t  would 
d i s s o l v e  out  a l l  t h e  i m p u r i t i e s  they c a n ' t  have anything l e f t  bu t  
powdered s i l i c a ;  push i t  back toge the r ,  mel t  It up and wesve got  
man-made-quartz, By gosh, i t  r e a l l y  works, so  they do i t  now and 
they make l o t s  of t h i n g s  of i t ,  Samples came i n  t h a t  way; w e  d i d n ' t  
they 'd  work; theygd be q u a l i t y  d e t e r i o r a t i o n s ,  The engineers  put 
them on t e s t ;  about 7 o r  8 months a f t e r  t h i s  work was done they 
c a l l e d  up and they s a i d ,  " ~ e t  u s  an up-to-date d e a l  on t h a t ,  T h e r e v s  
no t e s t  we can make where t h a t  d o e s n s t  show up Jus t  exac t ly  t h e  
same a s  q u a r t z ,  " "kdlhat does f t  c o s t ? "  From 32 i t  went t o  21  and 
t h e  g l a s s  was 16, 

The next s t e p  oecurred about s i x  months l a t e r ,  They c a l l e d  up 
and they sa id ,  "we want t o  take  t h e  qua r t z  o f f  of t h e  approved 
drawings so  t h a t  you have t o  use  v i c o r ,  " "wait a  minute, wai t  a  
minute. 1% q u a r t z  doe8 t h e  job, l e t g s  l eave  i t  on there , .  We might 
want t o  use i t  some time and then weqll  buy t h e  most eeonornbcal 
t h ing ,  " "NosQ they s a i d ,  "Wegve found t h a t  the g l a s s  comes t o  s o  



much c l o s e r  to le rances  t h a t  we save a  l o t  of money elsewhere by 
us ing  i t  so we won$% use quar t z  any more, We want i t  r e s t ~ i e t e d  
'$0 g l a ~ s ,  IS 

I thFak Ivve s a f d  enough about t h a t ,  Use f t  on youk pro$e@t.  

Quickly sp ike  anybody who does the  opposi te  here;  l e a r n  t o  
t h i n k  together;  t h r e e  fe l lows th inking  exac t ly  t h e  same th ing  a t  
exac t ly  t h e  same $%me, 

The second phase OF our chat  t h i s  morning i s  on t h e  sub- 
j ec t  of '%last, Donu$ pick",  and fel lows,  1 r e a l l y  mean i t ,  
Eve~ybody has been picking s o  t h e  pickfag i s  p r e t t y  wel l  done, 
Dong% pick; you don86 have t o  p ick ,  I d o n u t  t h i n k  more than one 
persoa i n  a  hundred i s  courageous enough t o  b l a s t ,  So the  b l a s t -  
ing  has not been done; the  b l a s t i n g  is  wide open, Opportunftfes 
t o  take  out haxi t h e  cos t ,  a  t h i r d  of the  cos t ,  three- four ths  of 
the c o s t  - i t ' s  l o t s  e a s i e r  $0 do i t  than t o  take ou$ 10 
cases ,  Ysugl% use d i f f e r e n t  techniques and youPPl  g e t  f a r  b e t t e r  
r e s u l t s ,  We want value a n a l y s t s  t o  be courageous enough t o  b l a s t ,  
no% pick ,  1% going t o  show you some examples of i t ,  

For example, on one of our Jobs they used a  b r a s s  elbow i n  
Barge q u a n t f t f e s ,  This elbow had a  f i n e  @ o n s $ ~ i c t f o n  %a i t ;  f t  
c o s t  114,  Another v e a d o ~  who was a l s o  a  s p e c f a l i s t  in t h a t  line 
was i n v i t e d  in, m e ~ e  the  f o ~ m e ~  one was made of two 
v e a d o ~  was asked f f  ha wasaae Ingenuous enough t o  des% 
one, and perhaps come up w i t h  a  b e t t e ~  @~mmer@ial propos i t ion ,  
Be l fked  the proJec$, The engineem came and s tudied  i t ,  took 
%% back $0 Chicago and wem gone t h r e e  weeks on t h i s  and another  
p a ~ t  or two; came back and s a i d  they had i t ,  They showed us a 
sketch made of one p a r t ,  F h e ,  "What does i t  c o s t ? "  " l l - l /2#"q  

W e  had started w%%h %I# but of course, they d%dn8t ,know t h a t ,  
"No, f t f s  no good, No good,'' MsI .1 ,  we cha t t ed  a  l i t t l e ,  they 
got  up, picked up t h e i r  papers and s t a ~ t e d  t o  walk ou t ,  One of 
$he value a n a l y s t s  remembering t h i s  b l a s t  th ing  said, "NO, wait 
a minute, You mow know a v e ~ y t h f w g  t h a t  b r a s s  f i t t i n g  has t o  do, 
You know a l l  abou t  i t ,  and s t i l l  you 're  walking away, P o u D r t  
gust now i n  a posf t foa  t o  do somcthfag about i t ,  ts make a  con- 
t ~ f b u t f o n , "  "Mel%," he  sa id ,  "weuve done a l l  w e  can," What 
would you do Z$ your boss t o l d  you ' ~ o u ~ r e  i i w d  un less  you can 
s e l l  t h a t  l o p  one-third t o  one-half of what i t  i s  now - t h a t  f s ,  
o n e - t h i ~ d  o f f ,  a  half %s t w o - t h f ~ d s  0% what it f8 now, Well, 
ha said, "I couldwft  do %t,"  Then he s t a r t e d  to t h fak ,  He  safd ,  
'1 c o u l d a " t  do it unless I could make f t  s ~ a i g h t ,  1% i n s t ead  
sf an elbow we made it s%~?afght ,  $ha$ uoul be b e a u t f f u l ,  It 
would P a l l  of f  of an automatie screw maehi e, " Well, what would 
it cos t?"  Looked 1% up - 4-1/22 " A l l  v igh t ,  Letts go see  
w h e ~ e  i t  i s  used, Go i n  and 10 k w h e ~ e  f t B s  used and i t v ,  on 
%he side of a  l i q u f d  rece iver ;  i s  2-l/2 faehes out t o  the  nea res t  
position t h a t  a motor cou d e v e r  g e t  and a l l  %hat  ever  f a s t e n s  
onto it is a 118 inch cop ep e a p f l l a ~ y  t h a t  goes t o  a n  fns t~unaent ,  
The f$nes% thing f a  t h e  world t o  take a  bead f a ,  So by b l a s t f n g  
t h a t  guy, r e a l l y  elubbfng h%m, we made h%m take a p iece  of bus iness  



and took ou t  about  60s of t h e  c o s t  and performing t h e  same func t ion .  
1 d o n a t  t h fnk  t h e r e ' s  an eng inee r  who wouldnDt  have pu t  t h e  elbow 
i n  t h e r e ,  I would have pu t  i t  i n  i f  I were t h e  des fgner ;  J u s t  
n a t u r a l ,  w f  t hou t  t h ink ing ,  

Now, t h e r e  a r e  a  few examples t h a t  have come up r e c e n t l y  from 
some of o u r  p roduc t s ,  Here was a  t imer ;  t h f s  goes back i n t o  t he  
work t h a t  Mark was doing some time ago; when t h e  range timer was 
analyzed h e r e  were l i t t l e  g e a r s  and p in ions  and a l a r g e  f l a t  g e a r  
and thew a small geaP - I d o n ' t  know what you c a l l  them, p in ion  f n  the 
c e n t e r  -- l f t t l e  assembl ies  c o s t i n g  324, b u t  by us ing  b l a s t i n g  
techniques  we ' re  going t o  g e t  i t  f o r  a t h i r d p  t h a t 9 s  t h e  k ind  of  
a goa l  we ought t o  s e t ,  The Gre is  Reproducer, who ware he re ,  make 
i t  and t h e i r  c o s t  i s  6$ i n s t e a d  of  324, a s  a d i e c a s t i n g ,  I t g s  
i n t e r e s t i n g ,  of  course ,  a f t e r  Mark and some of t h e s e  eng inee r s  
i n v e s t i g a t e d  t h a t  they put  t h e s e  t h i n g s  i n t o  e f f e c t  and they do 
t h e  Job J u s t  t h e  same as t h e  o t h e r s ,  

There was a c a s e  of a grommet on one o f , o u r  p roduc ts  c o s t i n g  
$7-20 p e r  1000, By a l i t t l e  ingenu i ty  and j i gg ing  they  could use  
a p i e c e  of rubber  tub ing  t o  do t h e  same job f o r  $3,70 - h a l f  t h e  
c o s t ,  

A permanent magnet used i n  a r e l a y ,  a b ime ta l  dev ice ;  pepmanen% 
magnet c o s t i n g  8f ap iece ;  q u a n t i t y  500,000 a yea r .  " ~ e t ' s  c u t  t h e  
c o s t  f n  h a l f ,  Oh, you c a n ' t  do i t ,  You have t o  buy t h a t  a$ B,Eo 
and you know what permanent magnets c o s t ,  " "Well, c anD t you g e t  
t h e  d e t a i l e d  c o s t s ? "  You f i n d  t h a t  ano the r  department has  l ea rned  
t o  buy t h e  magnet unmagnetfzed, b r i n g  them over  and magnetize them 
r i g h t  on t h e  l i n e ,  e l i m i n a t e  f a c e  gr ind ing ,  because t h i s  kfnd of an 
a p p l i c a t i o n  d i d n f t  need i t ,  By doing t h a t  h e r e  t h e  c o s t  goes f m m  
8-1/104 a p i e c e  t o  4-1/24 a p i e c e  - $25,000 wi th  t h e  same performance, 
L e t t s  b las t  on t h e s e  t h i n g s  w e  look  a t ,  We d o n s t  want t o  r e f i n e  them, 
Rive ts :  he re  are a bunch of r i v e t s ,  s o l i d  r i v e t s ,  be ing  used;  c o s t  
$8.00. E y e l e t s  pu t  t h e  job t o g e t h e r  gust  as  wel l ,  c o s t  $1.20, t h a t  
i s ,  p e r  1000, Here's an i n t e r e s t i n g  ca se ,  One of ou r  p roduc ts  has  
a small stamping, i t 9 s  about  h a l f  t h e  s i z e  o f  my hand, It i s  s o  
designed t h a t  one end can j u s t  as w e l l  be  o p g o s i t e ' f n  shape of t h e  
o t h e r  end, They d i d  have a t o o l  t h a t  made them with t r i m  all t h e  
way around i n  t h e  convent iona l  rnannek, A b l a s t f a g  s tudy  o f  t h i s  
showed t h a t  by making t h e  t o o l  j u s t  e x a c t l y  t h e  s i z e  and shape of 
t h e  p a r t  w e  wanted, w e  could move t h e  m a t e ~ i a l  twice  as fax? as we 
wanted each t i m e ,  Tkae t o o l  comes down and b l anks  one out ;  w e  g e t  
a good p i e c e  h e r e  and a good p i e c e  underneath %to We have no waste; 
we g e t  two stampings wi th  every  ope ra t ion  of t h e  p r e s s ,  The c o s t  
went from 11# a p i e c e  t o  2$ a p i e c e  f o r  t h e  i d e n t i c a l  p a r t ,  and t h a t  
was a b i g  volume p a r t ,  a g a i n ,  

Were i s  an example of a cover  used on some of ou r  appa ra tus  
equipmen%, and 1 want t o  r ead  J u s t  one para  raph Prom the  r e p o r t ,  
I n c i d e n t a l l y ,  t h e  suggested change i s  from f 4,19 each $0 $1~75 
each.  Here ' s  one p a ~ a g r a p h :  "A d i s c u s s i o n  with  t h e  Se rv i ces  
Engineer h a s  r evea l ed  t h e  f a c t  t h a t  the obse rva t ion  of t h e  s ta  
i z i n g  r h e o s t a t  i s  not n e c e s s a q ,  Apparently,  i t s  o b s e ~ v a t l o a  sBH1 
n o t  a f d  t h e  s e r v i c e  man f n  d iagnos ing  mfnor % ~ o u b l e s ,  FOP magok 



r epa lp  the  cover i s  always removed, anyway, On t h i s  b a s i s  i t  i s  
suggesked t h a t  t h e  windows showing t h e  r h e o s t a t  be taken ou t ,  I t  

Cost cut  $0 l e s s  than h a l f ,  Weore looking a t  a  gasket  cos t ing  23$, 
and then going a f t e r  i t s  purchase ins tead  of 
of t h e  proper? s u p p l i e r  -- one-tenth t h e  c o s t ,  

Fellows, a s  we go through a l l  of these  s t u d i e s  I u m  going t o  
have examples by the  hundreds from our a c t u a l  products ,  A l l  of 
these  w t l l  be a v a i l a b l e  f o r  yowperuse  i f  you wish  t o  

We're looking here  a t  a  bottom f l ange  which i s  about 6 inches 
i n  diameter and maybe 10 inches long, It goes on one of our pro- 
duc t s  i n  q u a n t i t i e s  of 100,000 a  yea r ,  It c o s t s  $2,%, But by 
brfnging i n  a  d iecas t fng  s p e c i a l f s t  we f i n d  t h a t  weight which i s  
a a t  wokkfwg can be taken o f f  and 1% can be purchased f o r  $1,45 
f a s t e a d  of $%055, There i s  l abor  on i t  so t h a t  the  o v e r a l l  -- 
waft a  minute; the  $2,55 i s  t h e  c o s t  w i t h  some l abor ,  By the  
time we ge t  the  l abor  on the new one f t 8 s  $2,00. So t h e r e  i s  
aetuahly a cos t  d f f f e ~ e n c e  of about 55$, $46,900, and the  same 
performance, I n  o t h e r  words, the  cos t  cu t  i n  h a l f  aga in ,  Tha t ' s  
what we want i n  a11 these  th ings ,  

Here" a  r a t h e r  simple one, One of ouv high product p a r t s  
O a  yeaPo It1s very much l i k e  about a  8-penny n a i l  but  

i k  has  a  head in t h e  c e n t e r  and f t g s  threaded on both ends. I t ' s  
made a s  a  screw machine p a r t  and f t v s  a  l i t t l e  t r i c k y ,  By going 
t a  oae of our b e s t  u p s e t t e r s  ancl g iv ing  him t h e  p~oblern, he makes 
one that does the  Job p e r f e c t l y  and ins tead  of $ 6 ~ ~ 0 0  per  1000 i t  
c a s t s  $3*25 pe r  1080, Same pekforrnances exac t ly  f o r  5-l/Z!$. 

One more example, another  s tud  about 3 inches long made fkom 
114'' hex s toek,  threaded on both ends, and a  l i t t l e  c u t t i n g  i n  
t h e  middle, 208,000 a  year  - t h i s  i s  a l l  curpen% work within the  
l a s t  year  - $82,08 pe r  1000, But the  p a r t  1 Jus t  spoke about 
which i s  Gsed on the  same gob and a  r o l l e d  spacer  can be used 
%ogether making an even s impler  assembly so  t h a t  t h e  c o s t  be- 
comes fns tead  of $82,00 per  1000, $8.00 pep 1000. 10 
c o s t ;  i d e n t f e a l  perfomance -- i n  t h i s  case $14,000 s 

'-1 want t o  t e l l  you about t h i s  i n t e r l o c k  t h a t  I have here.  syGf 
This i n t e r l o c k  i s  used i n  conjunction w i t h  a  con tac to r  so  t h a t  a  
number of c f ~ c u i t s  a r e  in te r locked  on a  d i e s e l  e l e c t r f c  loco- 
motive, % have he re  only the f i n g e r  block and the  contact  
f fnger s ,  7 of them, and t b f s  %n%erlock you can see  these  f i n g e r s  
h e m ;  have a l i t t l e  earn su r face  on them a %  t h i s  p o i n t ,  This 
%nterPoek i s  opera t ing  by mating cam locks  t h a t  move back and 
f o r t h  %a t h i s  f a sh ion ,  This fn tes loek  o r i g i n a l l y  cos t  $6,92, 
So, i t  was one of t h e  f i r s t  t h ings  t h a t  1 s t a r t e d  t o  work on 
when P came up t o  Scheneetady f o r  t r a i n i n g  under Lapry, 1 
worked on f %  a  whfle; he d f d n a t  t e l l  me what t o  do, 1 worked 
on f $  %w the  same manaep in which I was aacustsmed t o  doing 
ordfnary cos% ~ e d u c t f o n  in E r i e  Works, This i n t e ~ l o e ,  by t h e  
way, h8d been gone over by the  E n g i n e e ~ i a g  Department, by the  



methods people, t h e  planning people - everybody, They sa id ,   his 
i s  i t ,  No more changes contemplated; we've got  everything out of 
i t , "  So, not knowing anything about i n t e r l o c k s  I had t h i s  on 
my desk and worked on i t  f o r  a week o r  so, and you know, I was 
convinced a f t e r  t h a t  length  of time, even though I d i d a P  t know 
anything about i t ,  and s t i l l  & s n l t ,  P was convinced t h a t ,  by 
gosh, t h e  engineers  made t h a t  th ing  and d i d  a p r e t t y  good job. 
But I worked a t  i t  - I d i d n ' t  want t o  l e t  t h e  engineers  bea t  
me, and I changed one of t h e  screws, and I f idd led  around heke 
and t h e r e  and saved a f e n  pennies.  About t h a t  time a fe l low 
came around by the  name of Larry Miles and he sa id ,  "How a r e  
you going?" Well, I wanted t o  make him a t  l e a s t  th ink  t h a t  1 was 
working. I s a i d ,  "Pre t ty  gooden He sa id ,  "What have you done?' 
So I t o l d  him, and he sa id ,  'No, no, no!" Well, t h a t  was a 
of a way t o  t r e a t  a gues t ,  I thought. I was about ready $0 go 
home, So, I sat t h e r e  g e t t i n g  a n g r i e r  by t h e  minute. Re 
f i n a l l y  sa id ,  "What i s  t h i s  th ing  you're working on?" 1 thought 
t h a t  t h a t  was a s tup id  quest ion.  He knew t h a t  t h i s  confounde8 
th ing  was an i n t e r l o c k ,  J u s t  a s  well  a s  I d i d ,  I s a t  t h e r e  f o r  a 
while and then I sa id ,  "Why, an in te r lock ,  of course,"  He sa id ,  
"oh, no, no, no!" Well, I was even more angry, and i f  I could 
have got ten  a t r a i n  I ' d  have probably gone home a t  t h a t  time, 
he sa id ,  "What i s  t h i s  th ing ,  b a s i c a l l y ? "  I thought, well ,  what 
f s  a n  in te r lock?  Well, t he  only th ing  I could th ink  of was t h a t  - 
t he  darned th ing  was a switch,  .I t o l d  him %t was a switch,  He 
sa id ,  "Very good. And what does a switch do?" By heck, I was 
an e l e c t r i c a l  engineer  bu t  when P stopped t o  t r y  t o  f i g u r e  out 
what a switch d i d  I had a hard Job, I stumbled around and 
muttered i n  my beard and f i n a l l y  sa id ,  "Why it  breaks v o l t s  and 

I l amps, .What a" s t u p i d  answer." He sa id ,  HOW many v o l t s  and amperes?'" 
Well, I had t h a t  information, so I t o l d  him. He sa id ,  "NOW, i f  
you d i d n ' t  know anything about t h i s  job and yea wanted t o  buy a 
switch and somebody s a i d  "Go buy a switch t o  break so many v o l t s  
and amps," what would you do?" "Well," I s a i d  "1'd go t o  t h e  
nea res t  hardware s t o r e ,  na tu ra l ly . "  He s a i d ,  'What would you buy?" 
I sa id ,  "Well, buy a wal l  switch." He sa id ,  "How much would i t  

It "354," "Well," he sa id ,  you ' re  going t o  buy q u i t e  a 
quan t i ty  of those th ings  and you could probably ~ e t  them f o r  a 
q u a r t e r ,  I1 If Yes," I safd,  " t h a t f s  probably t r u e .  II H e  sa id ,  "Bow 
many of those th ings  do you need?" I sa id ,  Seven", ~1 because I 
had seven contac t  f i n g e r s  on he re ,  He sa id ,  Seven times a 
q u a r t e r  i s  $1.75~ Now, you have t o  have something -to opera te  these 
switch handles,  you have t o  have a base t o  mount them on." H e  
s a i d ,  "You couldn ' t  v i s u a l i z e  making t h a t  opera t ing  handle A and 
t h e  base f o r  l e s s  than a q u a r t e r ,  could you?" 1 sa id ,  No, il 

He sa id ,  " A l l  r i g h t ,  t h e r e g s  your i n t e r l o c k  - 7 wall  switches,  
an operat ing handle and a base,"  and boys, t h i s  i s  where 1 had him, 
because I was an e l e c t r i c a l  engineer  and I knew gosh darned good 
and well  t h a t  t h a t  wouldn't work, So I s a i d ,  "Yeah, $ h a t g s  f i n e ,  
bu t  it won't work," About t h a t  time he got  up and he pa t t ed  me on 
t h e  back and he s a i d ,  "Tha t s s  g r e a t ,  You've go$ an i n t e r l o c k  here - 
$&.920w He s a i d ,  "you've got  your wal l  switches,  $1.75 f o r  t h e  
switches,  25k f o r  t h e  mounting and t h e  opera t ing  handle - $2.00. 
$6.92 versus $2.00 bu% t h e  $2.00 one wonqt work," and he slapped 



me on t h e  back and got  up and walked away, Well, I s a t  t h e r e  
f o r  a while ,  F i n a l l y  I s a i d ,  "BY g o l l y ,  I ' m  n o t  going t o  l e t  
t h a t  r a s c a l  run over  we l i k e  %ha to t '  And a s  I s a t  t h e r e  I be- 
gan t o  wonder what P could do,  So I searched everywhere; I 
became an expe r t  on switches  overn ight ,  I looked i n  every 
blooming ca ta log  and everywhefe e l s e .  F i n a l l y ,  1 came up with  
a switch - t h e  t h i n g  looked a l i t t l e  b i t  l i k e  t h i s ,  a t  l e a s t  
i t ' s  got  7 con tac t  f i n g e r s ,  A l i t t l e  b i t  of a bunch of s t u f f ;  
p r e t t y  much a bunch of junk, and I looked a t  t h i s  f o r  a while 
and safd  t o  myself, "DO P have courage enough t o  p resen t  t h i s  
t h i n g  t o  t h e  ewgiwees and say t h a t  t h i s  i s  going t o  do t h e  Job 
t h a t  t h i s  t h i n g  d i d ? "  Well, 1 d i d a q t  have courage enough; I 
probably should have,  But I s a t  t he re ,  I guess, f o p  another  
t w d  houm and f i n a l l y  i t  dawned on me, "By gosh, % wonder what 
the scope i s  he re ,  HereBs somethfng t h a t  I B m  a f r a i d  wonut  work 
bu t  I d o n u t  know t h a t  i t  woas t  work, I knew t h a t  L a r s y g s  wa l l  
sw%tches wouldn't w o ~ k ;  a t  least i n  my opinlon H thought they 
wouldntt; bu t  maybe I was wrong, But he re  was something I 
d i d n ' t  know, I dtdwst know whether t h e  th fng  would do t h e  job 
o r  no% bu t  I was a f r a i d  i t  wouldnqt, But t h i s  t i n g  only c o s t  
$2,80, 1 thought, "Gee, whiz, Why the d i f f e r e n c e ? "  Well, f 
l o skea  a t  t h i s  and t h e  obvious t h i n g  was t h a t  t h e r e  was not much 
m a t e r i a l  on the base  on t h i s  gadget ,  Bow about t h i s  o t h e r  one? 
Q u i t e  a l o t  of m a t e r i a l ,  and s o  I vis ioned  a cam t o  ope ra t e  these  
con tac t  f i n g e r s  and, heck, H wouldgs8t d a r e  put  a g r e a t  b i g  cam up 
here ,  a s  b i g  a s  t h i s  f i n g e r  block,  would 1, because i t  would look 
s f l l y ,  So I vis ioned  a l i t t l e  b i t  of a cam and 1 took a look a t  
t h e  o t h e ~  cam f o r  t h i s  %hSng and i t  was a n i c e  b i g  t h i n g  t h a t  
matched t h i s  t h i n g  p e r f e c t l y ;  it looked b e a u t i f u l .  Why no t  t ake  
some m a t e r i a l  ou% of i t 2  Well, I t a lked  %hat  over  with  t h e  
engineer  and probably made ano the r  mistake - I know H d i d .  I 
s a i d ,  "Why d o n f t  we t ake  some m a t e r i a l  out  of here?"  That was 
the wrong kind of ques t ion  t o  ask ,  "Well," he s a i d ,  ' f o r t u n a t e l y ,  
'$.it sounds l i k e  a good idea;  I donn t know why 1 dfdn" t h i n k  of 
t h a t  myself ," He s a i d ,  "I can t e l l  you one th ing:  i f  you t ake  
m a t e r i a l  out  of t h e r e  y o u q l l  never  l i g u i d a t e  t h e  d i e  charge, be- 
cause t h e y s l l  have t o  change %he d i e ,  "Well," I sa id ,  " l e tPs  
f i n d  o u t , "  "Well, go ahead i f  you want t o ,  b u t  y o u q m  wasting 
your t i m e , "  So I found o u t ,  D%e c h a ~ g e  was $25,00 - could 
l%qufda te  i t  i n  a week, So, we went on and worked on t h e  con tac t  
f i n g e r s ,  Why could I work on i t  now when I c o u l d n g t  before?  
Well, I g v e  go t t en  s t a r t e d  with  some doggoned o l d  wa l l  switches  
t h a t  wouMnu% work, o r  this t h fng  t h a t  I d f d a s &  h o w  whether i t  
krould work o r  n o t ,  1 had a new approach, I d o n u t  c a m  what you 
c a l l  it - you can c a l l  it a f u n c t i o n a l  approach - because I 
s t a ~ t e d  c l e a r  back with  a switch: what does i t  have t o  do? 
Forget  about t h i s  darned thfng! Mow, a l l  t h f s  time I had i n  t h e  
back of my mind - and I thfnk t he  r e a l  reason 1 c o u l d n 9 t  g e t  
staz%ed was because 1 had % h i s  swi tch  i n  f r o n t  of me and I knew 
doggone good and we l l  t h a t  I had cut t h e  p r i c e  of t h i s  i n t e r l o c k  
i n  half', or+ in order t o  overcome the  obJect ion of fnterchange- 
a b % l i t y  -- on a l l  t h i s  locomo$fve s t u f f  they+e sticklers; every- 
t h i n g  has t o  be in te rchangeable ;  every change you make, If  you 
can c u t  t h e  c o s t  of a devfee i n  h a l f ,  wel l ,  %hen somebody might 



consider  changing i t  and making a new form, But here  I s t a r t e d  
out with t h i s  gimmick which c e r t a i n l y  i s n u t  interchangeable,  and 
I keep looking a t  t h e  two, f i r s t  one and then t h e  o the r  -- a new 
l i n e  of thinking;  t h a t ' s  a l l ,  

Well, when P f i n a l l y  wound up, t h i s  i n t e r l o c k  which c o s t s  
$6.92 we had suggest ions how t o  make it f o r  $4,65, and I a l s o  had 
a n o t h e ~  suggestion which was not  intdrchaageable  t h a t  I was p r e t t y  
su re  would work f o r  $3.65. Well, engineering department looked 
a t  t h a t ,  Well, f i n e ,  but  i n  one case in  order  t o  ge t  a lower 
p r i c e  on a molded p a r t  we had t o  go t o  a d i f f e r e n t  v e n d o ~ ,  Our 
present  vendor wouldn't l e t  us  have t h e  d i e  t o  mold s o  we had t o  
buy new molds $2000, We could l i q u i d a t e  t h e  t o o l s ,  a11 r i g h t ,  
but  the  way we wanted t o  change t h i s  t h i n g  i n  o r d e ~  t o  ge t  t h e  
b e t t e r  p r i c e  -- t h e  o t h e r  vendor wouldnOt give us  the  b e t t e r  
p r i c e  even though we d id  change i t  -- t he  way we wanted. t o  change 
t h i s  thfng  made t h i s  f i n g e r  block not  Interchangeable w i t h  an- 

tl o t h e r  app l i ca t ton  and the engineers  sa id ,  NO, s i r ,  by gol ly ;  
we"e going t o  hold t h a t  t h i n g  up. Wesre not  goiag t o  spend 
the  $2000 because we want t h a t  f i n g e r  block t o  be interchangeable 
with another  block,"  This o t h e r  job, ine%denta l ly ,  wasaD% i n  
production, e i t h e r ,  They d i d n B t  know whether i t  ever  would be o r  
no t ,  

Now, f o r t u n a t e l y ,  we didn" have' t o  fol low % h i s  thfng up, 
I1 Somebody e l s e  kept  heckl ing,  Bere ts  some money %ha% can be saved, 

why don ' t  we g e t  t h i s  t o o l  osder signed f o r  $2000?" e engineers  
kept  obgeeting, F ina l ly ,  pressure  was brought t o  beak and t h e  
t h r e e  engineers  who objected s a t  down with t h e f ~  penc i l s  - and 
t h i s  shows t h a t  i t  can be done - they had gone over t h i s  thfng  
before.  They s t a r t e d  with the  suggestion, and when they f i n i s h e d  
they have now an i n t e r l o c k  which i s  going t o  c o s t  about $ 3 ~ 5  
ins tead  of my $4,65 aad t h e  darned th ing  i s  s t i l l  interchangeable.  

Mow: Why d i d n P t  they do t h a t  before? Why d i d n ' t  1 g e t  onto 
t h i s  approach before?  Well, Larky cou ldnv t  p u l l  my h a i r s  so  he 
kieked my shins ,  pa t t ed  me on the  back, d fd  everything e l s e ,  I 
s t a r t e d  out with a wal l  switch because he  made me, I d i d n D t  do 
one doggone th ing ,  a c t u a l l y .  Larry says,  "A swLtch, what does 
i t  do? I" l i k e  you t o  ask  yourselves the same quest ion ow your 
p a r t s ,  Don't look a t  t h i s  t h i n g  i n  f r o n t  of you u n t i l  you convince 
yourse l f ,  "By go l ly ,  t h i s  i s  the  way t o  do f t . "  I don0$ c a r e  ff you 
have t o  go downtown and go t o  a hardware s tope  o r  any p lace  e l s e ,  
Try t o  f i n d  a d i f f e r e n t  approach, What the  Sam M i 1 1  do you have 
t o  do? I d o n B t  c a r e  where you loog o r  what the  r u l e s  of the game 
a r e  when youBre  i n  t h i s  c r e a t i v e  s t age ,  What y ~ u ~ r e  a f t e r  i s  a 
d i f f e r e n t  idea ,  If you sf% here  and look a t  t h i s  gimmick and study 
i t  and th ink  only how can I change t h i s ,  y o u v r e  l i a b l e  t o  be 
back i n  the  saae r u t  t h a t  everybody e l s e D s  fn and maybe y o u R l l  wind 
up not making any money out  of it, e i t h e r ,  o beyond t h e  t h i n g  that 
you have i n  f ~ o n t  of you, Ask yourse l f ,  "What does i t  do and what 
could I make t o  do the  job o r  what could I buy t o  60 the  job?' 
And a t  t h i s  s t a g e  of $he game we don0& ca re  whether y o u U r e  goiag 
t o  use t h i s  th ing  o r  not; t h a t 8 s  not fmportant,  Bet ax% $he I d e m  
you can and when youuve go$ them a l l ,  youPve thought about them a 



couple of days, then dec ide  what you t re  going t o  use.  Today t h a t ' s  
my s t o r y ,  

Fellows, we r e a l i z e  t h a t  we have been t a l k i n g  about  p r i n c i p l e s  
and methods and techniques and i n d i v i d u a l  p a r t s ,  s o  w e t r e  going t o  
t ake  some qu ick ie s  throughout t h e  program and show you j u s t  how a  
whole product f a l l s  a p a r t ;  wi th  t h e  b l a s t i n g  and c r e a t i v e  approach. 

This  c o n t r o l  i s  made f n  q u a n t i t i e s  of 2-112 mi l l fon  and i t ' s  
made t h e  b e s t  way we know how t o  make i t .  Engineers have designed 
i t ,  have worked over  every phase; t h e  q u a l i t y  c o n t r o l  people, 
purchasing people, manufacturing people, and t h i s  i s  it ,  b u t  t h e  
box o f f i e e  c l o s e s  out ,  a s  I t o l d  you t h e  o t h e r  day,  We couldn ' t  
s e l l  them - Phflco,  Norge, t h e  o t h e r s  buy elsewhere;  only E r i e  
continued t o  use them f o r  reasons t h a t  you bel lows can suspec t .  
I t ' s  a good c o n t r o l ,  -- I see  I got  a smile ou t  of Burr on t h a t .  
I suspec t  h e ' s  been over  a  b a r r e l  and had t o  use them, t h a t ' s  
probably why. -- I t ' s  a  doggone good c o n t r o l .  Now, we're going t o  
see  some th ings  t h a t  a r e  going t o  look simple, b u t  p lease ,  l e t ' s  
move back a f e w  yea r s  when we d i d n l t  h o w  any o f ' t h e s e  t h i n g s ,  
This was t h e  top  th ink ing  of General E l e c t r i c  Company, L e t ' s  
look a t  i t ,  F i r s t ,  t h e  phos-bronze wire which holds  on t h e  cover 
about which I t o l d  you b r i e f l y  - $7000 a  y e a r  - and what does i t  
do? It holds  t h e  cover i n  a s t a t i c  posi t%on f o r  25 years .  Phos- 
bronze - t h a t ' s  TO$ a  pound, No! Never! P t f s  capable of mi l leons  
of f l e x i n g s ,  Spring b ras s ,  a  dozen o t h e r  m a t e r i a l s ,  f o r  almost 
h a l f  t h e  c o s t .  Works out  about $3000 worth of e f t h e r  sp r ing  b r a s s  
o r  some o t h e r  m a t e ~ i a l  w i l l  do i t ,  Half t h e  c o s t  and hold  t h e  
cover  on j u s t  a s  w e l l ,  That" t h e  f irst  p a r t ,  Second, h e r e ' s  
a n i c e  l i t t l e  p l a s t i c  cover,  G,E,  makes it; c o s t s  - $40,000 f o r  
a mflbfon of them - what" i t  worth? "Can't buy i t  For l e s s  
than t h a t ;  we've t r i e d  t h e  market and eva lua ted  i t ,  $40,000 
worth of what? Well, i t ' s  $40,000 worth of keeping t h e  b u t t e r  
ou t  of t h e  con t ro l ,  t h a t ' s  what i t  amounts t o ,  T h a t D s  what we 
g e t  $OF $t, A l l  r i g h t ,  now func t ion  i s  two th ings :  somethfng 
t o  make t h f s  work b e t t e r  o r  s e l l  b e t t e r ,  We could keep t h a t  
b u t t e r  out  f o r  l e s s  money b u t  wouldnDt c u t  down t h e  s a l e  of re- 
f r i g e r a t o r s ?  And t h e r e  we can t h i n k  p r e t t y  c l e a r l y ,  because a 
woman never  sees  anyth ing  b u t  t h e  f r o n t  of i t  when she buys a  
r e f r i g e r a t o r ,  So t h f s ,  then,  should be a f u n c t i o n a l  cover i n  
OUP judgment, and a l l  of u s  ape going t o  use  our  Judgment f r e e l y  
on a l l  these  t h i n g s ,  

A l l  r i g h t ,  we're going t o  make a f u n c t i o n a l  cover. L e t t s  
t ake  a p iece  of f l a t  lamfnated t e x t o l i t e  and run it  through a 
p res s ;  stamp the h o l e s  i n  i t  l i k e  t h i s  has  t o  l e t  t h e  moisture  
run o u t ,  What does i t  c o s t ?  Mot 4$ ap iece ,  Make i t  of the  
same odor l e s s  m a t e r i a l  and i t  c o s t s  1-1/2$ ap iece .  Goes from 
$40,000 t o  $15,000 a y e a r ,  $25,008 worth of c u s t  o u t ,  No 
change f n  p e ~ f o m a n c e ,  On t h e  o u t s i d e  case - 31$ ap iece  -- 
$310,000 a  year ;  made i n  our  own p l a n t ;  s e v e r a l  b fg  machines 
used f u l l - t i m e  on i t .  I ' m  going t o  t e l l  you t h e  s t o r y  of 
t h a t  a  l f t t l e  l a te r  on bu t  j u s t  t h e  ~ e s u l t s  now, That went 
from $310,000 down t o  $240,000. $70,000 a  y e a r  out on t h a t .  



1 t o l d  you about t h i s  l i t t l e  tub ing  yeaterday;  o r i g i n a l l y  
t h e  tub ing  had a l a r g e r  end which was brazed toge ther ,  c o s t i n g  
$50,000, Then it went t o  a l a r g e  tub ing  a l l  t he  way wfth a swaged 
small end whfch c o s t  $5000 a year ,  i n s t e a d  of $50,000, so  $45,000 
then came ou t ,  Then t h e  engineers ,  running a s e r i e s  of t e s % s ,  
found t h a t  they had improved the  device  and t h e  gas  i n  i t  so  much 
r e c e n t l y  t h a t  i t  a c t u a l l y  performs j u s t  t h e  same having a c a p i l l a r y  
a l l  t h e  way a s  having a b i g  end OM i t  on most of our  models, So 
they went f u r t h e r  t o  t h e  c a p i l l a p y  t ak ing  o u t  another  $5000. 
The r e s u l t  i s  where t h i s  d i d  c o s t  $100,000 f o r  t h e  copper and 
t h e  brazing,  now i t  c o s t s  $50,000 and t h a t ' s  t he  way you use i t ,  
Looking f n s i d e  w e  have a spr fng  he re  - IBl l  show you %n d e t a i l  
some time, because I have a s l i d e  on t h i s  whole l i t t l e  assembly - 

c o s t i n g  $13.,000; t h a t  went t o  $3000; t h f s  l a r g e  s p r i n g  
26,000 a year ;  t h a t  went t o  $9000; t h e  p h o s p h o ~  bronze 

s p ~ i a g  c o s t i n g  $15,000 a y e a r  went t o  s t a i n l e s s  s t e e l  a t  $9000 
and made a b e t t e r  product ,  Phosphor bronze c reeps  f o r  about 
t h r e e  years ,  s o  y o u P l l  n o t i c e  t h a t  your wife w i l l  be t u r n i n g  
 he^ r e f r i g e ~ a t o r  gust  a l i t t l e  as  time progresses  t o  keep t h e  
same temperature ,  Thfs w i l l  be  s t a t i c  r i g h t  from t h e  s t a r t .  
Costs $9000 i n s t e a d  of $15,000, Contacts i n  t h e r e  could be 
provided f o r  j u s t  h a l f  t h e  c o s t  wi th  t h e  same amount of s i l v e r  and 
of t h e  same m a t e r i a l .  The b racke t ,  i n s t e a d  of $13.00 pe r  1000, 
$ 2 , 6 3  per  1000, and t h e w  a r e  a l o t  of o t h e r  p a r t s  which I won't 
want t o  use  to f l l u s t ~ a t e  p a r t f c u l a ~  a p p ~ o a c h e s  so 1 wowat t e l l  
you any  more about i t  now, But t h a t g s  t h e  way an e n t i r e  produet 
w f l l  break down under a b l a s t i n g  a t t a c k  f a s t e a d  of a p ick ing  a t t a c k ,  

One of our  b a s i c  opepatirig p l ans  i s  never t o  make any f i g u r e s  
on o v e r a l l  reduet fons ,  so  1 j u s t  want t o  t a k e  t h i s  oppor tuni ty  t o  
d r i v e  t h a t  po in t  home, We have never added them up, 0% course, 
value a n a l y s i s  i s  bound t o  be a s t a f f  opera t ion ,  because t h e r e  i s  
a buyer, t h e r e  i s  an engineer ,  t h e r e  f s  a manufacturing man, s o  
anything we do should never  be put  togethe?? i n  some b i g  f i g u r e s  
t h a t  w i l l  a l i e n a t e  and srnbaprass them, I & o n a t  know how much i t  
would amount t o ,  

Here's B i l l  Small of t h e  Creatfve Eng%neering Program t o  
g i v e  us  a t a l k  on t h e  Crea t ive  Approach, 

BP F i r s t  $gd l i k e  t o  t a l k  about t h e  word cz?eativet1, m a t  does 
i t  mean? This  i s  a h igh ly  con%rover s i a l  s u b j e c t .  Them have been 
a l o t  of a r t i c l e s  w r i t t e n  on i t ,  m e r e  have been a l o t  of &is- 
euss ions  on t h e  sabgect ,  and t h e r e  have been some good, h o t  argu- 
ments on %he subgect ,  Some people b e l i e v e  t h a t  people a r e  born 
with  c rea t fveness ,  Some people b e l i e v e  t h a t  f t  caB be developed, 
m e r e  are some o t h e r  people, such a s  MP, @, P. Kette-ping, ~ h o  
9s  one of t h e  outs tanding  inven to r s  f o r  General Notors - who says 
a c r e a t i v e  guy f s  simply one who d o e s n t t  t a k e  h i s  educat%on too  
s e r i o u s l y ,  It Puns the  gamut, We a l l  know, though, t h a t  c rea t ive -  
ness  a p p l i e s  t o  all walks of l i f e .  Musicians use  it i n  wri t%ng new 
w o ~ k s  of music, Artists use  it i n  new p a i a t l n g s ,  Wri$eks use i t  



i n  c r e a t i n g  new n o v e l s .  Lawyers u s e  it i n  e s t a b l i s h i n g  a c a s e  
f o r  t h e i r  c l i e n t s .  M i l i t a r y  men u s e  i t  f a  outmaneuvering t h e  
enemy, Eng inee rs  u s e  i t  i n  c r e a t i n g  new d e v i c e s .  It d o e s n ' t  
a p p l y  . t o  j u s t  one s e l e c t  group of  p e o p l e  - i t ' s  used  everywhere.  

I n  t h e  C r e a t i v e  E n g i n e e r i n g  Program we b e l i e v e  t h a t  t o  
,be  s u c c e s s f u l  i n  c r e a t i v e  work t h e  i n d i v i d u a l  must  p o s s e s s  a 
number of q u a l i t i e s .  The f i rs t  one is  an  a c t i v e  and a n  i n q u i s i -  
t i v e  mind. This means t h a t  you shou ld  o b s e r v e  a l l  t h a t  goes  on 
around you. F o r  i n s t a n c e ,  v a l v e s  t h a t  a r e  on t h e  s team r a d i a t o r s .  
Why d o  t h o s e  t h i n g s  l e t  t h e  a i r  o u t  and n o t  t h e  s team? I n  
f l u o r e s c e n t  lamps t h e  l i t t l e  f l u o r e s c e n t  s ta r te r  i s  a n  ex t remely  
i n t e r e s t i n g  l i t t l e  d e v i c e .  Mow many of  you know how t h a t  t h i n g  
works? Things t h a t  you s e a  e v e r y  day t h a t  you j u s t  t a k a  f o r  
g r a n t e d ,  A l l  o f  u s  u s e  t h e  l i t t l e  b o y ' s  room h e r e  a  number of 
times a day,  Do you just walk i n ,  p u l l  down t h e  z i p p e r ,  h i t  the 
h a n d l e  and walk o f f ?  O r  have  you wondered how t h a t  v a l v e  works? 
I t ' s  a n  ex t remely  i n t e r e s t i n g  d e v i c e ,  How would you d e s i g n  i t  if 
some one were t o  ask you how t o  d e s i g n  such a t h i n g ? _  Take t h e  
au tomobi le ,  f o r  i n s t a n c e .  How a b o u t  t h e  v o l t a g e  r e g u l a t o r ?  That  
works o v e r  an  ext reme range  y e t  m a i n t a i n s  v o l t a g e  w i t h i n  c l o s e  
l i m i t s ,  How a b o u t  t h e  gas gage?  There are a l l  d i f f e r e n t  t y p e s  
o f  sys tems  u s e d  i n  a u t o m o b i l e s  t o  i n d i c a t e  the l e v e l  of  t h e  f u e l .  
How a b o u t  t h e  l i t t l e  t u r n  s i g n a l  i n d i c a t o r ?  Wkay d o e s  i t  make t h e  
l i g h t  f l a s h ?  The au tomobi le  is  j u s t  loaded  w i t h  such d e v i c e s  t h a t  
a r e  e x t r e m e l y  i n g e n i o u s  t h i n g s  and w e  can s u r e  l e a r n  a  l o t  i f  we 
j u s t  have enough i n q u i s i t i v e n e s s  t o  l o o k  a t  t h e  t h i n g s  w e  u s e  
e v e r y  day and j u s t  t a k e  f o r  g r a n t e d ,  

I n q u i s i t i v e n e s s ,  w e  b e l i e v e ,  leads t o  c r e a t i v e n e s s ,  b e c a u s e  
i f  you 've  g o t  enough c u r i o s i t y  t o  o p e r a t e  on t h e  t h i n g  t o  f i n d  o u t  
how i t  works by t h e  time you f i g u r e  o u t  how i t  works y o u ' r e  g o i n g  
t o  be a s k i n g  q u e s t i o n s ,  Why d id  t h e y  make it t h i s  way? Why 
d i d n ' t  t h e y  d o  t h i s ,  o r  why d i d n ' t  t h e y  do something e l s e ?  And 
a s  soon a s  you s t a r t  making s u g g e s t i o n s ,  t h e n  y o u g p e  s t a r t i n g  
t o  be c r e a t i v e ,  

Second q u a l i t y  you shou ld  e x h i b i t  i s  a  c o n s t r u c t i v e  d i s c o n -  
t e n t ,  A l l  t h a t  means i s  t h a t  you s h o u l d  see a  need f o r  y o u r s e l f .  
To t a k e  some more s i m p l e  examples,  how abou t  t h e  guy t h a t  came up 
wi%h t h e  baby b o t t l e  warmer t h a t  you c o u l d  p l u g  i n t o  t h e  c i g a r e t t e  
l i g h t e r  i n  t h e  c a r ?  That  was a n  e x c e l l e n t  i d e a  and t h e y  s o l d  a 
power fu l  l o t  of them. There a r e  much s i m p l e r  t h i n g s  t h a n  t h a t ,  
How a b o u t  t h e  c u r b  f i n d e r ?  The guy t h a t  had t h e  idea t o  wrap a 
f e w  t u r n s  on a p i e c e  of  wire and p u t  i t  on a  f e n d e r  and p u t  i t  
on the r i g h t  side s o  t h a t  i t  made a r a c k e t  when you h i t  t h e  c u r b .  
They s o l d  a powerful  l o t  of  t h o s e  t h i n g s  - f t  was j u s t  a n  idea 
that  p a i d  o f f ,  

How abou t  t h e  bug d e f l e c t o r s  t h a t  you p u t  on t h e  hood o f  
y o u r  automobi le?  I was s u c k e r  enough t o  buy one ,  Don ' t  know i f  
t h e y  work o r  n o t ,  A c t u a l l y ,  t h e  number of  bugs  t h a t  h i t  i t  a t  
leas t  d o n ' t  h i t  t h e  w i n d s h i e l d ,  



To g e t  a  l i t t l e  c l o s e r  t o  home, how about t h e  f e l low who came 
u p  w i t h  t he  idea  f o r  t h e  Shelvador r e f r i g e r a t o r ?  Using t h e  door t o  
s t o r e  eggs and b o t t l e s ,  e t c . ?  They have fo rced  competit ion t o  
fo l low s u f t ,  

Again, a  l i t t l e  c l o s e r  t o  hom, we were p r e t t y  much on t h e '  
b a l l  with the  b u t t e r  cond i t ione r .  Everybody e l s e  is  fo l lowing  
s u i t ,  In o t h e r  words, s e e  a  need f o r  ourse lves .  

Also i n  t h i s  same category,  youlve a l l  heard t h e  expression 
t h a t  " ~ e c e s s i t y  i s  the  mother of invent ion" .  I was l i s t e n i n g  t o  
t h e  r a d i o  t h e  o t h e r  n i g h t ,  They were exp la in ing  how some of 
t h e  t h i n g s  were brought about i n  t h e  e a r l y  days i n  t h e  middle 
west, For in s t ance ,  t h e  Indians  with t h e i r  bows and arrows had 
a  l o t  more f i r e  power than t h e - s e t t l e r s  d i d .  It d i d n ' t  t ake  t h e  
Indians  long t o  f i n d  out  a f t e r  t h e  white man had f i r e d  h i s  one 
shot  he was done so  t h e  Indians  c i r c l e d  them u n t i l  everybody had 
f i r e d  t h e i r  one shot  and then they moved i n .  A b r i g h t  young 
fe l low by the  name of Colt  decided t o  make a  s ix-shooter  t o  in -  
c rease  t h e i r  own f i r e  power, Also, about t h e  same time, catt lemen 
and-farmers  were having a  l i t t l e  feud,  Back e a s t  where t h e r e  was 
a l o t  of t imber they could make s a i l  f ences  t o  confdne c a t t l e  
b u t  ou t  i n  t h e  p r a i r i e  s t a % e s  where t h e r e  was no t imber they 
couldn ' t  conceive any way t o  fence  i n  t h e  c a t t l e .  Some b r i g h t  
fe l low came up with barbed wire.  In t h a t  same per iod,  catt lemen 
recognized t h a t  they  needed water  f o r  t h e i r  c a t t l e ,  There was 
p len ty  of p r a i r i e  g ras s ,  p l en ty  of food, b u t  they needed water ,  
mey d i d n ' t  have any easy way t o  g e t  water ,  There were no streams 
o r  lakes .  They were not  nea r ly  s o  p l en t - i fu l  a s  they a r e  back 
here ,  They decided t o  ha rness  wind t o  make windmills  because 
t h e r e  was p l en ty  of wind ou t  t h e r e .  

What i t  b o i l s  down t o ,  then,  i s  t o  recognize t h e  need. 
DonDt  wait f o r  n e c e s s i t y .  If necess i ty  does p resen t  i t se l f ,  do 
something about i t ,  This b r i n g s  u s  i n t o  t h e  next s t ep :  an i n n e r  
d r i v e  t o  g e t  a job done, 

Once something i s  s t a r t e d ,  f i n i s h  i t .  Because you run up 
a g a i n s t  o b s t a c l e s ,  t h i s  d o e s n i t  mean t h a t  i t  c a n ' t  be solved.  
S t i c k  with  i t  and you w i l l  sove i t ,  To quote  Ket te r ing  aga in ,  
he s a i d  "one of h f s  most d i f f i c u l t  t h i n g s  t o  do when he g e t s  
a  new fe l low 9s  t o  teach a f e l low t o  f a i l  i n t e l l i g e n t l y , "  When 
something fa i l s ,  analyze i t .  Why d i d  i t  f a i l ?  What's wrong 
with  % t ?  How e l s e  can X do i t ?  J u s t  because a . t h i n g  f a i l s ,  
don ' t  g ive  up t h e  s h i p ,  Try again.  Ke t t e r ing  a l s o  says  t h a t  
another  d i f f i c u l t y  he has  with young fe l lows ,  educated f e l lows  
i n  p a ~ t i c u l a r ,  i s  t h a t  they have a  n a t u r a l  tendency when they 
g e t  a  problem t o  run f o r  t h e  textbook, t u r n  t o  such and such a  
page and prove t h a t  it says r i g h t  t h e r e  on page 284 t h a t  i t  
can? be done, Well, t h i s  i s  one of t h e  t h i n g s  t h a t  w e  i n  C.E.P. 
t r y  t o  discourage;  l eave  t h e  textbooks a lone ,  I t ' s  a  new problem, 
chances are, A d i f f e r e n t  way i s  needed t o  do i t ,  If i t  was 
w r i t t e n  up f n  textbooks,  t h e  s o l u t i o n  would be obvious, 

The next gua lh ty  t h a t  you need is  a  background of fundamental 
knowledge. Wow, t h i s ,  you g e t  i n*  c o l l e g e ,  You ga in  experience 
while  on t h e  Job, It fnc ludes  mathematics; the phys ica l  laws; 



new o r  unusua l  d e v i c e s ,  How d o e s  i t  work? J u s t  common t h i n g s  
t h a t  you s e e  e v e r y  day ,  You know t h e  how o f  a p a r t i c u l a r  de- 
v i c e .  You know t h e  problems w i t h  i t ,  You know tkie l i m i t a t i o n s  
o f  i t ,  A l o t  o f  times t h i n g s  can  be combined, d i f f e r e n t  t h i n g s  
can b e  combined fo rming  a  new d e v i c e .  New m a t e r i a l s  and pro-  
c e s s e s .  A l o t  of  problems have  e x i s t e d  f o r  a l o n g  time because  
t h e y  d i d n ' t  have  a  p a r t i c u l a r  m a t e r i a l  t h a t  would answer t h e  
problem. Maybe t h i s  new m a t e r i a l  t h a t  comes o u t  w i l l  answer  
t h e  p ~ o b l e r n  p e r f e c t l y ,  and you can go back  and  r e v i s e  t h e  o l d  
sys tem and  do i t  an  e n t i r e l y  d i f f e r e n t  way. 

The n e x t  t h i n g  i s  an  approach t o  any problem. T h i s  i s  
n o t h i n g  more t h a n  d e l i b e r a t e  a n d  o r g a n i z e d  t h i n k i n g .  You might  
c a l l  i t  an o r g a n i z e d  approach;  you might  c a l l  i t  a l o g i c a l  
approaeh ,  A l l  peop le  are d i f f e r e n t ,  A l l  p e o p l e  t h i n k  differ-  
e n t l y ,  They a l l  do  t h i n g s  d i f f e r e n t l y ,  T h e r e f o r e ,  we s a y  t h a t  
a f e l l o w  s h o u l d  d e v e l o p  h i s  own approach p r a c t i c e  h i s  own 
approach ,  The i m p o r t a n t  t h i n g  i s  t h a t  you d e v e l o p  one, and t r y  
one ,  You can o b s e r v e  t h e  approaches  o f  o t h e r  peop le .  Our 
f e l l o w s  g e t  a w e a l t h  of  e x p e r i e n c e  by t a k i n g  a  l o t  of  r o t a t i n g  
ass ignments ,  working w i t h  e n t i r e l y  d i f f e r e n t  peop le  e v e r y  t h r e e  
months,  They get  a chance t o  t r y  t h e i r  own a n d  t o  t r y  o t h e r  
p e o p l e s s  approaches .  You can do t h e  same t h i n g .  

So l e t  us now take t h e  o t h e r  word, "approach".  T h i s  i s  n o t  
t h e  o n l y  approach.  T h i s  i s  t h e  one t h a t  i s  recommended and t h e  
one t h a t  i s  used  i n  t h e  C r e a t i v e  E n g i n e e r i n g  Program. Our f i r s t  

01 s t e p  i s  t o  d e f i n e  t h e  problem, T h i s  sounds l i k e  - shucks ,  we 
a l l  know t h a t ,  You d o n ' t  have  t o  t e l l  u s  t o  d e f i n b  t h e  problem. n 

I t ' s  amazing t h e  number of  p e o p l e  who d o n ' t  d e f i n e  t h e i r  problems,  
r e a l l y  d e f i n e  i t ,  Pay p a r t i c u l a r  a t t e n t i o n  t o  t h e  s p e c i f i c a t i o n s  
t h z t  am w i t t e n .  Why are t h e  s p e c s  w r i t t e n  t h e  way t h e y  a r e ?  
Why is t h i s  p a r t i c u l a r  s p e c  w r i t t e n  i n t o  t h e  c o n t r a c t ?  Q u e s t i o n  
e a c h  one and know t h e  r e a s o n  f o r  i t .  Why i s  i t  a problem? What 
you might  t r y  t o  do some t i m e ,  i f  you t h i n k  you have  t h e  problem 
d e f i n e d  i s  t r y  t o  e x p l a i n  i t  t o  somebody who knows n o t h i n g  a b o u t  
t h e  problem, It w i l l  become obv ious  how many q u e s t i o n s  h e  a s k s  
you t h a t  you c a n ' t  answer .  

To g i v e  you a n  example, we g e t  a l o t  o f  problems from d i v i s -  
tows t o  be used  a s  homework problems i n  t h e  C r e a t i v e  E n g i n e e r i n g  
Program, Time a f t e r  t i m e  we get  problems from d i v i s i o n s  and w e  
t h r a s h  around i n  t h e  o f f i c e  t r y i n g  t o  d e c i d e  among o u r s e l v e s ,  
what are t h e s e  p e o p l e  t a l k i n g  a b o u t ,  what do  t h e y  want? So w e  
w r i t e  l e t te rs  back  and  f o r t h  and  ask q u e s t i o n s .  W e  had  one c a s e  
one t i m e  where w e  g o t  a problem, We had some q u e s t i o n s .  The 
le t te rs  t h a t  came back  d i d n ' t  l o o k  a n y t h i n g  l i k e  t h e  f i r s t  ones,  
and  we r e a l l y  g o t  confused ,  We w r o t e  some more l e t t e r s ,  The 
more l e t t e r - w r i t i n g  w e  d id ,  t h e  more confused  w e  g o t .  F i n a l l y  
as a c l a s s  problem w e  d u p l i c a t e d  a l l  o f  t h e  cor respondence  t h a t  
had  t a k e n  p l a c e  i n  t h i s  p a r t i c u l a p  t r a n s a c t i o n  and handed i t  o u t  
t o  t h e  f e l l o w s  and  said, "This  i s  t h e  problem, f e l l o w s .  F i g u r e  
i t  o u t  y o u r s e l v e s .  I1 



So d o n q t  t h i n k  i t ' s  an over-statement - If a  problem i s  wel l  
de f ined  t h e  answer somethmes becomes obvious,  It no longe r  i s  a 
problem once you f i n d  ou t  why t h e  problem e x i s t e d  i n  t h e  f i r s t  
p l ace ,  

Our next  s t e p  i n  ou r  suggested approach i s  search  f o r  methods. 
Th i s  i s  probably t h e  most impor tan t  p a r t  of anybody's approach. 
I t q s  t h e  p a ~ t  t h a t  most of  t h e  people  bypass  completely.  There 
a r e  many techniques  t h a t  w i l l  h e l p  you i n  t h f s  search  f o r  methods 
phase,  One of t h e  most popula r  ones and most s u c c e s s f u l  ones t h a t  
we have found i n  C,E,P. i s  based on a book w r i t t e n  by Alex F. 
Osborn, The name of i t  i s  "Your Crea t ive  ~ o w e r " .  I sugges t  t h a t  
you g e t  i t  and r ead  i t ,  I t s s  i n t e r e s t i n g  peading. YOUP w i fe  w i l l  
even t ake  i t  away from you and r ead  i t ,  Again I r e p e a t ,  t h e  
a u t h o r  i s  Alex F, Osborn - I b e l i e v e  Sc r ibne r  i s  t h e  pub l i she r .  
I n  t h i s  p a r t i c u l a r  book Osborn inven t s  a  t echnique ,  He c a l l s  i t  
t h e  "brains torm ses s ion" .  T h a t v s  j u s t  what i t  i s ,  Osborn says  
t h a t  every manfs mind i s  made up of two p a r t s :  t h e  j u d i c i a l  p a r t  
and t h e  c r e a t i v e  p a r t .  The J u d i c i a l  p a r t  i s  t h e  one t h a t  judges, 
i s  t h e  one t h a t  sque lches  t h e  c r e a t i v e  p a r t  of t h e  mind, I t ' s  
t h e  one t h a t  says  t h a t  i t s s  impossible  and t h a t  i t ' s  been done 
be fo re ,  it c a n 8 t  be  done; i t ' s  r i d i c u l o u s ,  The c r e a t i v e  mind 
i s  t h e  one t h a t  l e t B s  you wander off  i n t o  t h e  f a r  b l u e  yonder; 
l e t n a  you b u i l d  c a s t l e s  i n  t h e  sky,  I t D s  t h e  one t h a t  works 
whi le  youVke  r e l a x i n g ,  Sometimes, you can imagine a l l  s o r t s  of 
t h i n g s ,  Osbom says  - and he u s e s  t h e  technique - t h a t  when he 
comes a c r o s s  a p a r t i c u l a r  problem he  s h u t s  o f f  h i s  J u d i c i a l  mend 
and uses  %he c r e a t f v e  mind, Osborn i s  an a d v e r t i s i n g  man, When 
he needs a p a r t i c u l a r  l i n e  o r  a p a r t i c u l a r  gimmick he goes i n t o  
h i s  o f f i c e ,  c l o s e s  t h e  doors ,  p u t s  h i s  f e e t  up on t h e  desk, t a k e s  
a pad and paper  and a p e n c i l  and w r i t e s  Born every s i n g l e  t h fng  
t h a t  comes t o  mind, with h i s  J u d i c i a l  mind s h u t  o f f ,  

Regapdless of how r i d f c u l o u s  i t  i s  o r  f a n t a s t i c  i t  is,  he  
writes f t  down, He comes a c r o s s  an i d e a  o r  a p a r t i c u l a r  i d e a  
f l a s h e s  a c r o s s  h f s  mind, "Ten men on a  dead man" c h e s t " ,  
W i l l  he w r i t e  t h i s  down J u s t  t o  get i t  o f f  h i s  mind? Me says ,  
"Some day H e m  going t o  f i n d  a u s e  f o r  t h a t  l i n e  and i t B l l  no t  
b o t h e r  me any more, I t  

This b r a i n s t o m  s e s s i o n  technfque i s  becoming mope and more 
popula r ,  More and more d f v f s f o n s  f n  t h e  Company are us ing  f t  t o  
g r e a t  advantage,  To g ive  you a n  example, we r ece ived  a problem 
from Transformers i n  P i t t s f i e l d ,  One of t h e  t e s t s  t h e i r  t r a n s -  
f o m e r s  have t o  undergo i s  a c e r t a i n  r a i n f a l l  without f l a s h i n g  
over ,  They have s p ~ i n k l e r s  up over  t h e  t o p  of t h e  t r ans fo rmers ,  
They adgus t  some va lves ,  e t c , ,  abd then s t i c k  a  cup under t h i s  
~ a i n f a l l  t o  f i n d  ou t  whether 0% not  t h f s  i s  t h e  proper  r a i n f a l l .  
I n  o t h e r  words, it t a k e s  some t i m e  t o  f i l l  t h e  cup up. It f i l l s  
up i n  a c e p t a i n  l e n g t b  of t i m e  and t h i s  i s  t h e  c e r t a i n  r a i l f a l l .  
Well, they have t o  a d j u s t  va lves  and f f d d l e  around f o r  a long  t ime.  



Tkae way i t  happened was t h i s :  we r e c e i v e d  t h e  problem and a 
number of u s  were t a l k i n g  a b o u t  t h e  t h i n g  n e a r  t h e  s e c r e t a r y D s  
desk, We were hav ing  l i t t l e  unconsc ious  b r a i n s t o r m  s e s s i o n s ,  
t a l k i n g  abou t  i t ,  The s e c r e t a r y  popped up and s a i d ,   e ell, why 
d o n ' t  you count  t h e  d r o p s ? "  Well, gee, t h e  rest  o f  u s  looked a t  
each o t h e r  and s o r t  of s n i c k e r e d ,  You c o u l d  imagine  a l l  s o r t s  
of t h i n g s  h e r e ,  Lo and behold ,  one f e l l o w  popped up  and said, 
11 Well, now, t h a t ' s  n o t  such a dumb i d e a .  How a b o u t  t a k i n g  a p i e c e  
o f  b l o t t e r  p a p e r  and impregna t ing  i t  w i t h  a n  e l e c t r o l y t e ,  When 
the b l o t t e r  i s  wet it  w i l l  conduct  and measure r e s i s t a n c e  o f  i t ,  
L e t t s  p u t  a h e a t e r  u n d e r n e a t h  i t  s o  t h a t  we can p l u g  h e a t  i n t o  
it t o  dry o u t  t h e  b l o t t e r  p a p e r  and  t h e n  c a l i b r a t e  a m e t e r  depend- 
i n g  on how much h e a t  i s  g u t  i n  t o  h o l d  c o n s t a n t  r e s i s t a n c e ,  o r  
same such ar rangement ,  From t h a t  one s u g g e s t i o n  we launched o f f  
o n t o  a whole f l o c k  o f  new p o s s i b i l i t i e s ,  i d e a s  t h a t  c o u l d  b e  used ,  
Some were i m p r a c t i c a l ,  s u r e ,  b u t  t h e y  were p o s s i b i l i t i e s .  So, 
J u s t  sometimes one i n n o c e n t  remark w i l l  s p a r k  i n  somebody else 
a whole new f d e a  t h a t  t a k e s  you down a whole new t r a i n  of though t ,  
quite d i f f e r e n t ,  
o a e o o  

Well, t h i s  i s  one good t e c h n i q u e ,  t h e  b r a i n s t o r m  s e s s i o n .  
PQU can have a powerful  l o t  of f u n  d o i n g  i t ,  You can have  b u l l  
s e s s i o n s  a l l  t h e  t i m e ,  Pu t  i t  t o  good u s e .  C a l l  peop le  I n ,  took,  
that know nothdng a b o u t  your  p a r t i c u l a r  problem. A f e l l o w  t h a t  
d o e s n D t  know a n y t h i n g  abou t  y o u r  problem and i s n ' t  t o o  c l o s e l y  
connected  w i t h  your  work sometimes d o e s n ' t  know what h e  c a n ' t  do.  
H e  comes up w i t h  some i d e a s  t h a t  may have  p o s s i b i l i t i e s .  T h i s  
happened, I u n d e r s t a n d ,  a w h i l e  back  i n  P i t t s f i e l d  where t h e y  were 
h u n t i n g  f o r  a p a r t i c u l a r  way t o  mount something.  It was a b r a c k e t  
problem, They c a l l e d  some p e o p l e  i n  t h a t  knew n o t h i n g  a b o u t  
b r a c k e t s  on t r a n s f o r m e r s .  A s  I u n d e r s t a n d  i t  a d ra f t sman  s u g g e s t e d  
a n  i d e a  t h a t  was obv ious ,  "Why d i d n ' t  we t h i n k  of t h i s  a l o n g  
t i m e  ago?" It was a d o p t e d ,  

Another  good t e c h n i q u e  t o  u s e  i n  t h i s  s e a r c h  f o r  method 
phase  i s  t o  keep a notebook w i t h  n o t h i n g  b u t  i d e a s  i n  i t ,  You're  
wa lk ing  down t h e  s t ree t  and g e t  a n  idea, Pu t  i t  on a p i e c e  o f  
p a p e r  and p u t  i t  i n  y o u r  fdea notebook l a t e r .  Any p l a c e  you may 
be, t h e y  will come t o  you i n  moments of  r e l a x a t i o n ,  Eastman c a l l s  
t h i s  " i l l u r n f n a t i o n " ,  T h i s  i s  a n o t h e r  ph i losophy  on t h e  s u b j e c t  of 
e ~ e a t i v e n e s s ,  Be s a y s  t h a t  when a problem i s  well d e f i n e d  and you 
have i t  i n  mind you are unconsc5.ously on t h e  l o o k o u t  f o r  ideas, 
T h i s  i s  t r u e ,  The example t h a t  Eastman g i v e s  f s  James Watt wa lk ing  
t h r o u g h  a $opes% one Sunday a f t e r n o o n  when he sudden ly  g o t  t h e  
fdea of  a d d i n g  a condense r  t o  t h e  Mewcomb steam e n g i n e .  He had 
been working f o r  y e a r s  t r y f n g  t o  improve t h e  e f f i c i e n c y  of t h e  
steam eng ine ;  c o u l d n s t  f i n d  a way t o  r educe  back p r e s s u r e ,  While. 
wa lk ing  through t h e  woods h e  g o t  t h e  idea f o r  a d d i n g  t h e  condense r ,  

Another  u s e f u l  way t o  g e t  ideas i n  t h i s  s e a r c h  f o r , m e t h o d  
phase  f s  t o  t u r n  t o  t h e  back o f  a good p h y s i c s  book and l o o k  f o r  
a l l  t h e  laws and e f f e c t s ,  t h e  C u r i e  e f f e c t ,  t h e  Thomson e f f e c t ,  
t h e  H a l l  e f f e c t ,  These a r e  a l l  e x t r e m e l y  f e r t i l e  grounds  % o r  
coming up wf th  new Ideas, There  a r e  a l o t  of  laws and e f f e c t s  



s a g .  

i n  t h e r e  t h a t  they haven ' t  found a  good use f o r ,  and they o f f e r  
some extremely i n t e r e s t i n g  p o s s i b i l i t i e s ,  I know a number of 
people i n  t h e  Company who a r e  i n  development t h a t  when they g e t  
a  problem t h a t ' s  what they do. They reach f o r  a  good physics  book 
and s t a r t  thumbing, looking through t h e  laws and e f f e c t s ,  t o  f i n d  
"Is t h i s  a  p o s s i b i l i t y % "  I n  West Lynn M r .  Banson, Meter & Ins t ru -  
ment Divisfon,  has  cards  with  every law and e f f e c t  t h a t  he has  
eve r  heard about ,  1 t h i n k  t h e r e  a r e  over a  hundred, He  s i t s  and 
t akes  t h e  cards  and s t a r t s  thumbing through them. Are these  poss i -  
b f l i t i e s ?  If  a  problem i s  extremely complicated, t a k e  i t  s t e p  by 
s t e p ,  break i t  down i n t o  p a r t s ,  and by so  doing you can break it  
down i n t o  inpu t  and ou tpu t ,  For ins tance ,  say you want t o  measure 
amplitude displacement ,  Eeasure i t  with a  s t r a i n  gage, y o u ' l l  g e t  
an e l e c t r i c a l  s i g n a l ;  o r  a  displacement gage, y o u ' l l  g e t  an e l e c t r i c a l  
s i g n a l ,  Maybe you can use another  means whereby you811 g e t  a  pres- 
su re ,  hydraul ic  pressure ,  a i r  pressure ,  o r  vacuum, Maybe y o u ' l l  
g e t  again,  l i n e a r  motion; maybe y o u ' l l  ope ra t e  a  cam; maybe y o u ' l l  
opera te  a rack -- and so  f o r t h ,  MOW, then, with  a l l  t h e  e l e c t r i c a l  
s i g n a l s ,  you might g e t  displacement,  p ressure ,  a i r  o r  hydraul ic .  
You have a  whole new s e t  of i n p u t s  f o r  your next  b lock  and the re ,  
agafn,  you can g e t  a whole f l o c k  of ou tputs ,  In  o t h e r  words, 
what you ' re  doing i s  mul t ip ly ing  a l l  your p o s s i b l e  i d e a s ,  J u s t  
squarfng them, you can g e t  many i d e a s  - p o s s i b l e  ways t o  do t h i s .  
I understand t h i s  f s  done i n  r e f r i g e r a t o r s  i n  Er i e .  They're t a l k i n g  
about a  p a r t i c u l a r  problem, T h e y r l l  w r i t e  down a l l  t h e  i d e a s  about 
one a x i s ,  a l l  t h e  $&as a long  another  a x i s ,  and then they t r y  t o  
combine them, They prove t o  themselves t h a t ,  if' anybody l a t e r  on 
e v e r  comes up with  an idea,  they can prove t o  them they a t  l e a s t  
eodsidered 6 t ,  

If you ' re  working on a  p a r t % c u l a r  problem and you f i n d  a l l  
o u ~  s o l u t i o n s  a r e  f a l l i n g  i n t o  a mechanical vein,  say t o  yourse l f  

%Why don t we do t h i s  e l e c t r i c a l l y ,  e lec t romechanica l ly ,  chemically? 
How about us ing  permanent magnets? Now about us ing  g l a s s ?  How 
about us ing  rubber? How about us ing  s i l i c o n  pu t ty?"  There, again,  
you have launched o f f  i n t o  brand new f i e l d s .  

To g ive  you an example t h a t  proves t h e r e  a r e  a  l o t  of d i f f e r -  
e n t  ways t o  do t h i n g s ,  In  C.E.P, problems a r e  given t o  t h e  f e l lows  
as homework, They go home and work on t h i s  problem, They have 
nightmares over  %to  They dream about It, and t h e y t l l  even tua l ly  
s e t t l e  on one s o l u t i o n  t h a t  they t h i n k  i s  t h e  b e s t  way t o  do t h i s .  
Mow, t h e  mechanical guy w i l l  come up with  a  mechanical s o l u t i o n ,  
i n v a r i a b l y ,  The e l e c t r i c a l  guy w i l l  come up with  an e l e c t r i c a l  
s o l u t i o n ,  The e l e c t r o n i c  b i r d ,  t he  one t h a t ' s  go t  tubes  s t i c k i n g  
o u t  of' h i s  e a r s ,  w i l l  come up ~ 6 t h  an e l e c t r o n i c  s o l u t i o n ,  A s  f a r  
a s  t h e y e r e  concerned, t h i s  f s  t h e  way t o  do ft, In  c l a s s  w e  a sk  
t h e  f e l lows  t o  g ive  us  a 5-minute quick ie ,  t o  present  t h e  ideas  
of t h e i r  ~ e p o r t s ,  They pu t  t h e % r  ideas  on t h e  board. 1% t h e r e  
a r e  20 people i n  t h e  c l a s s ,  t h e r e  are 20 d i f f e s e n t  s o l u t i o n s ,  
whfch proves t h a t  t h e r e  a r e  more than one way t o  do a  Job, 

I n  second y e a r  our homework is  i n  group a c t i v i t y ;  t h r e e  o r  
f o u r  fe110ws w o ~ k  on one problem, @ o l l e c % i v e l y ,  Here a  while back 



we had a problem from A&OS, They wanted an i n d i c a t i o n  of whea a  
s h a f t  was r o t a t i n g  o r  not  - had t o  do with a u t o p i l o t s ,  If t h e  
s h a f t  i s  turn ing ,  they want an  i n d i c a t i o n ,  If i t %  not  tu rn ing ,  
they want t o  know i t ,  Well, t h e s e  t h r e e  f e l l o w s  happened t o  be 
workfng ow t h i s  p a r t f c u l a r  problem. One f e l low s a i d ,  "Igll do 
i t  an e l e c t r i c a l  way,'' Another s a i d ,  "1'11 do i t  an e l e c t r o -  
mechanical way," One guy s a i d ,  "If11 do i t  chemically." How i n  
t h e  world a r e  you going t o  do t h i s  t h i n g  chemically?" He  s t a r t e d  
t o  brainstorm t h e  problem, t o  g e t  an idea .  Suddenly he h i t  upon 
t h e  idea  of us lng  a  mixture of o i l  and some conductive m a t e r i a l .  
What he even tua l ly  came up with  was a  mixture  of s i l f c o n  o i l  and 
g r a p h i t e ,  When i t ' s  s t i r r e d ,  when t h i s  mixture  i s  a g i t a t e d ,  e l ec -  
t r i c a l  r e s f s t a n c e  i s  very high.  When you s t o p  s t i r r i n g ,  t h e  e l ec -  
t r i c a l  r e s i s t a n c e  drops ,  Well, people a r e  s t i l l  t r y i n g  t o  f i g u r e  
out  how t h a t  works, bu t  i t  works and i t  was a  good s o l u t i o n ,  

In  C.E,P, we say t h e r e  a r e  a t  l e a s t  e i g h t  ways- now granted,  
t h i s  f s  a number we j u s t  p ick  out  of t h e  a i r  because t h e  f i r s t  
fdea  i s  easy, t h e  second fdea i s  a l i t t l e  more d i f f i c u l t ;  t h e  
t h i r d  idea ,  wel l ,  you have t o  s t a r t  th inking;  t h e  f o u r t h  idea,  
well, t h a t  g e t s  tough, and fpom t h e r e  on u s u a l l y  you r e a l l y  have 
t o  s t a r t  th inking ,  and i t ' s  t h e s e  first f o u r  ways t h a t  a r e  the  
obvious ones t h a t  everybody e l s e  has  thought o f .  Get those  o u t  
of' t h e  way, I t a s  t h e  f i f t h ,  s i x t h ,  seventh and e igh th ,  and s o  
on, t h a t  r e a l l y  s t a r t  paying o f f ,  YouPre r e a l l y  th ink ing  now, 

Depending on how much t i m e  you want t o  spend on i t ,  you can 
f i n d  many more s o l u t i o n s .  M r ,  C, I, H a l l ,  one of t h e  outs tanding  
inven to r s  i n  t h e  Company i n  Control ,  uses t h f s  technique,  He  had 
a  I f t t l e  problem h e r e  a  while back and h i s  problem was t o  come up 
with  an appl iance  t i m e r ,  I t a l k e d  t o  him about t h a t  and i f  I ' m  
no t  m9stakea he had over 70 ways t o  make an appl iance  t imer ,  Now, 
maybe he can t h i n k  of 70 ways i n  about thetime i t  t akes  m e  t o  t h i n k  
of 7 ,  but  depending on how much time you want t o  spend on it you 
can f i n d  a  number of ways t o  do i t ,  

The important t h i n g  t o  kernember i n  t h i s  search  f o r  methods 
phase is t h a t  you d o n f t  use  3 u d i c i a l  th inking ,  Here you're 
search ing  f o r  i d e a s ,  You're not  s e l e c t i n g ,  which b r i n g s  u s  i n t o  
t h e  next  phase, 

E ~ a l u a % i o n  and s e l e c t i o n  of s o l u t i o n s .  Here, t h e  most i m -  
p o r t a n t  thfwg i s  t h a t  you look back and does i t  d e f i n e  t h e  problem, 
does S t  answer t h e  problem a s  you d e f i n e  f t ?  Mere i s  where you go 
through and use your J u d i c i a l  mind. This  is  where you f a c t o r  fn 
t h e  t i m e ,  t h e  t ime element, t o  t h e  degree of p e r f e c t i o n  t h a t  you 
want, The economics involved - a r e  you b u i l d i n g  one o r  i s  i t  a  
mass produced i t e m ?  Your exper ience  h e l p s  you the re ;  t he  exper- 
i e n c e  of y o u ~  co l leagues  h e l p s  you the re .  The consequences of 
f a u l t y  opera t ion  such a s  - does 1% mean t h a t  2% i t  f a i l s  i t  k i l l s  
somebody, o r  does i t  merely mean t h a t  some housewife i s  going t o  
have t o  go w%thout t o a s t  some morning? HerePs  where you make some 
simple c a l c u l a t i o n s  t o  determine whether o r  no t  y o u a r e  wi th in  a  



row of a p p l e c a r t s ,  Youfre  checking magnitude he re ,  For in s t ance ,  
i n  t h e  %dea t h a t  t h e  fe l low had f o r  t h e  chemical way of i n d i c a t i n g  
r o t a t i o n ,  I g m  s u r e  he d i d n ' t  make up - go t o  a  l a t h e  and t u r n  
down a  very p r e c i s e  l i t t l e  cup and a l l  k inds  of rubber diaphragms, 
e t c , ;  I ' m  s u r e  he used a  g l a s s  beaker,  dumped some stuff i n  i t  
and s t a r t e d  s t f r r i n g  with an i r o n  rod, o r  somethfng l i k e  t h a t ,  
t o  f i n d  ou t  i f  t h e  idea  $s poss ib l e .  Look i n t o  some of t h e  f a n t a s t i c  
fdeas  t h a t  you have and prove whether they w i l l  o r  w i l l  no t  work. 

The f o u r t h  i s  the  s o l u t i o n ,  Here, aga in ,  you apply some 
feedback, Does i t  answer t h e  problem? Oftentimes when you ' re  de- 
t a f l l n g  a  p a r t i c u l a r  design y o u f r e  so  wrapped up i n  t h e  f a s t e n e r s  
t h a t  y o u q r e  going t o  use,  whether f t B s  going t o  be a punched p a r t ,  
a d i e c a s t  p a r t ,  a f a b r i c a t e d  p a r t  - worrying a l l  about t h e  l i t t l e  
d e t a i l s  t h a t  you f o r g e t  what t h e  problem i s ,  When you f i n d  your- 
s e l f ,  " ~ o e s  t h i s  answer t h e  p~oblem?"  S tep  back o f f  and take  a  
look , -  " I s  t h i s  r e a l l y  what w e  want?" This  i s  where you make 
f u r t h e r  c a l c u l a t i o n s  t o  g e t  t h i n g s  down i n  f i n e  shape. This i s  
where you s t a r t  making t e s t s ,  If t h e  t e s t s  i n d i c a t e  t h a t  i t B s  
poss ib l e ,  a l l  r i g h t .  But if t e s t s  I n d i c a t e  "well ,  i f  i t ' s  a  
production Stem I'll not  have t h e  l i t t l e  d i f f i c u l t y  1 have here  
o r  here;  1 8 i d n f  t q u i t e  make t h i s  s i g h t ,  e t c , "  - maybe those  l i t t l e  
t h ings  a r e  a c l u e  t h a t  when i t  comes t o  production y o u B r e  going 
t o  have some t r o u b l e ,  So cons ider  them, One of t h e  t h i n g s  t h a t  
we t e l l  our  f e l lows  i s  a  b i g  word of cau t ion  - anybody can come up 
with something t h a t u s  extremely complicated; i t  can be extremely 
ingenious,  b u t  i t Q s  not  p r a c t i c a l .  Usually i t  requikes  a  l o t  
more Ingenui ty  t o  come up with  a  simple s o l u t i o n .  H t f s  u s u a l l y  
the  sfmple ones, t h e  s impler  t h e  b e t t e r ,  t h a t  c o s t  l e s s  and a r e  
more t rouble- f ree  , 

Well, a l l  of t h i s  i s  a  guide t o  e s t a b l i s h  your own approach. 
People ape %ndiv idua ls ,  Qbserve techniques of o t h e r  people.  We 
have provided a  spo t  he re  t o  put  i n  your own p a r t  of t h e  approach, 
A l l  1 can suggest  i s  t h a t  you combine c r e a t i v e  philosophy with  
an organized approach and youBIP  have a c r e a t i v e  approach, Try it .  

The way we handle t h e  p ~ o b l e m  i s  t h f s :  a  p a r t i c u l a r  d iv%sion  
has  a problem, They need i d e a s ,  A l l  they have t o  do i s  w r i t e  t o  
us, give  us a b r i e f  o u t l i n e ,  a b r i e f  s ta tement  of what t h e  problem 
is ,  We w i l l  look a t  it, We have a  problem supe rv i so r  who dues 
nothing bu t  t ~ y  t o  f i n d  good problems and dec ide  on problems t h a t  
we w i l l  u se  f o r  c l a s s ,  Now, n a t u r a l l y ,  t h e  problems t h a t  w e  can- 
use  i n  a ca l enda r  yea r  a r e  l imi t ed ,  bu t  %$ %he problem looks l i k e  
i t  could be used f o r  homewo~k, we w % l l  a sk  the  d i v i s i o n  f o r  f u r t h e r  
i n f o m a t i o n ,  more d e t a i l s ,  We t r y  t o  g e t  t h e  engineer  who has  t h e  
problem t o  come i n  and p resen t  i t  t o  t h e  c l a s s  s o  t h a t  t h e  f e l lows  
g e t  t h e  information a s  i t  should be ,  The f e l l o w s  can a sk  ques t ions .  
The f e l lows  wokk on these  problems a s  homework, They spend from 
15 t o  20 hours  a  week o u t s i d e  of Company t ime,  Coming hp w%th 
fdeas ,  they w k i t e  a  pepor$, submit t ing ske tches ,  e t c , ,  apd ex-  
p l a i n  t h e i r  s o l u t i o n s ,  Wegve go t  30 f i r s t - y e a r  people so  t h a t u s  
30 ideas ,  30 r e p o r t s ,  These r e p o r t s  then a r e  s e n t  t o  t h e  d i v i s i o n  



who had t h e  problem. They then g e t  t h e  b e n e f i t  of a l l  t h e  ideas  
t h a t  a r e  i n  the  r e p o r t s ,  The only hooker t o  i t  i s  t h i s :  t o  
b e n e f i t  t h e  f e l low who wrote t h e  r e p o r t  we would l i k e  comments 
from t h e  engineer  a s  t o  t h e  p r a c t i c a l i t y  of t h e  idea .  What's 
wrong with i t ,  W i l l  i t  r e a l l y  answer t h e  problem? Why doesn ' t  i t?  
Etc ,  This f e l low i s  g e t t i n g  a powerful l o t  of experience,  sub- 
m i t t i n g  a s o l u t i o n  and then f i n d i n g  out  what 's  wrong with i t  so  
h e ' l l  not  make mistakes  i n  t h e  f u t u r e ,  Tha t ' s  a l l  t h e r e  i s  t o  
i t ,  The r e p o r t s  a r e  then s e n t  back t o  us,  w e  grade them, and 
r e t u r n  them back t o  t h e  members. 

Now, i n  t h e  second-year c l a s s  we r e c e n t l y  got  a  model shop. 
I n  t h i s  c l a s s  i n s t e a d  of merely w r i t i n g  a r e p o r t  we d i v i d e  t h e  
c l a s s  up i n t o  groups of th ree ,  four,sometimes f i v e  men depending 
on t h e  complexity of t h e  problem, We as s ign  a problem t o  a  
group, Regardless of t h e  technique t h i s  gang uses ,  they can 
work on it i n d i v i d u a l l y  o r  c o l l e c t i v e l y .  Within about a  7-week 
perfod,  depending, again,  on how complicated t h e  problem i s  - 
i t P s  t h e i r  r e s p o n s i b i l i t y  t o  come up with a  model and a r e p o r t  
t h a t  w i l l  demonstrate t h e  s o l u t i o n  t h a t  they have i n  mind, 
Here, t h e  only charges  a r e  f o r  p a r t s  t h a t  a r e  a c t u a l l y  used i n  
t h e  c o n s t m c t i o n  of t h e  model, There i s  no eng inee r ' s  t i m e ,  
no c l a s s  t i m e ,  Once i n  a while  we a sk  t h e  group l e a d e r  t o  go 
out  t o  t h e  d i v i s i o n s  t o  g e t  f u r t h e r  information and t o  d i s c u s s  
t h e  var ious  proposa ls  before  they a c t u a l l y  s t a r t  cons t ruc t ton  
s o  t h e  work 9s  not  wasted, In  o t h e r  words, t h e  d i v i s i o n  should 
need i t ,  Las t  y e a r  t h e s e  p r o j e c t s  were very success fu l .  

Wat  i s  your address?  

Crea t ive  Engineering Program, Room 231, Bui ld ing  22, 
Schenectady Works, 

P t f s  a  two-year program. Actual ly ,  i t ' s  t h r e e  because w e  
d o n q t  take f e l lows  from T e s t  u n t i l  t h e y b e  had about 9 months on 
Tes t ,  It d i f f e r s  from t h e  Advanced Engineering Progsam i n  t h a t  
r e s p e c t ,  The Advanced Engineering Program g e t s  f e l lows  while 
t h e y t r e  s t i l l  on Test .  

Want t o  h e a r  what some of t h e  second-year p r o j e c t s  were l a s t  
y e a r ?  Types of problems? The p r o j e c t s  t h a t  were used l a s t  yea r  
i n  second y e a r  - t h e  ear thshaking  one was a machine which would 
au tomat ica l ly  assemble these  new t a n t a l y t i c  c a p a c i t o r s  t h a t  
theylye  now making i n  Hudson F a l l s .  9 t t s  a t i n y  thing;  i t  r e - .  
duces t h e  o v e r a l l  s i z e  of Pyranol c a p a c i t o r s  tremendously because 
of t h e  d f e l e c t r i c  t h a t  you g e t  by v i r t u e  of t a n t a l y t i c  oxide you 
g e t  on the  f o i l  i t s e l f ,  Right now these  c a p a c i t o r s  a r e  hand- 
assembled, They c o s t  l i k e  t h e  very dickens,  A s  $ understand i t ,  
t h e  Armed Forces  a r e  t h e  only ones so  f a r  t h a t  can a f f o r d  them, 
They a r e  a p p l i c a b l e  because they a r e  extremely small  s i z e  and 
w91l s t and  very wide temperature ranges,  b e a u t i f u l  f o r  a i r c r a f t  
a p p l i c a t i o n ,  Our problem was t o  t ake  t h a t  p a r t ,  crimp o r  s l i p  



on a l i t t l e  paper  washer on each end, crimp over  t h e  end of t h e  
wire,  sp in  on a rubber  grommet on each end, and s l i p  t h i s  whole 
works i n t o  a  l i t t l e  case .  The f e l l ows  worked l i k e  t r o o p e r s  i n  
t h e  model shop. They came up wi th  t h e  machine - If11 g r a n t ,  i t ' s  
n o t  a f i n i s h e d  product .  But t h e  machine d i d  work and i t  demon- 
s t r a t e d  t h a t  they could be  assembled a u t o m a t i c a l l y .  The machine 
was s e n t  t o  Hudson F a l l s  and they have been doing some expe r i -  
menting with  i t  up t h e r e .  

To g i v e  you ano the r  example, we've g o t  a  problem from M r .  
Murphyfs group, Equipment Development Works, a t  t h e  Race Track. 
The i r  problem was t h a t  i n  Owensboro t h e  l i t t l e  min ia tu re  g l a s s  t ubes  
were coming o f f  t h e  l i n e  a t  a  high r a t e  of speed. They had a  
whole f l o c k  of g i r l s  t h a t  d id  no th ing  b u t  t a k e  tubes  and plug them 
i n t o  socke t s ,  They d i d  t h i s  t o  age t h e  t ube  and a l s o  t o  t e s t  
i t .  They wanted .a machine which would t a k e  t h e  t ubes  a t  a random 
l o t ,  p lug i t  i n t o  a s o c k e t ,  One group worked on t h a t  and they came 
up with t h r e e  s e p a r a t e  and d i s t i n c t  i d e a s ,  They b u i l t  t h r e e  models 
and t u rned  them over  t o  t h e  Equipment Development Works. They were 
t i c k l e d  pink wi th  a l l  t h r e e  of them and I ' m  a lmost  c e r t a i n  one of  
them w i l l  be  used as i t  was proposed. 

Another p r o J e c t  was one f o r  P h i l a d e l p h i a ,  I n  one of t h e j r  
d e l a y  r e l a y s  they  have on t h e  back s i d e  a l i t t l e  motor t h a t ' s  
no th ing  b u t  a c o i l ,  It has  a  shaped a rmature  t h a t  goes through 
t h f s  c o i l ,  When t h e  c o i l  i s  energ ized  t h i s  l i t t l e  armature  p u l l s  
i n ;  you g e t  some r o t a t i o n  t h e r e  which cocks t h e  s p r i n g  which then  
s e t s  an escapement t o  work which g i v e s  you t h e  t ime de l ay .  A s  I 
unders tand it, a small company owns t h e  p a t e n t  on t h i s  l i t t l e  
so l eno id  motor,  P h i l a d e l p h i a  wanted a way around t h f s  t h i n g ,  They 
wanted a time d e l a y  dev ice  t h a t  d i d n ' t  u s e  t h i s  p a r t i c u l a r  motor, 
Our f e l l ows  came up with  a  scheme of  u s i n g  two bellows,  one on t o p  
of t h e  o t h e r ,  I n  between t h e  be l lows  they  pu t  a d i v i d i n g  p l a t e  
and put  a  bypass va lve  on i t  such t h a t  i f  they f i l l e d  i t  wi th  
a l c o h o l  - t h a t  when you cocked t h e  bel lows you compressed t h e  
bottom one, you expanded t h e  t o p  one, you f o r c e d  t h e  l i q u i d  i n t o  
t h e  t o p  chamber e a s i l y  and r a p i d l y .  Buth then,  t o  come back 
down i n t o  t h e  bottom be l lows  they had a metered ho le .  Depending 
on t h e  weight which was on t h e  bottom, which was f i x e d ,  they 
wound t h e  c o i l  a s  an i n t e g r a l  p a r t  of t h e  bottom of t h i s  l i t t l e  
mechanism so t h a t  when t h e  c o i l  was energ ized  it snapped up, 
pumped t h e  l i q u i d  t o  t h e  t o p  and t h e  l i q u i d  then moved down t o  
t h e  bottom of t h e  bellows.  Depending then on how f a r  t h e  bel lows 
moved you'd g e t  a  time de l ay .  They pu t  swi tches  on t h e  sides, 
c u t  s p e c i a l  t h r e a d s  s o  t h a t  a  t e n t h  of a t u r n  o r  one t u r n  gave 
them a  t e n t h  of a second de l ay ,  and t h a t  s o r t  of t h ing .  Ph i la -  
d e l p h i a  was very happy wi th  i t .  It looks  l i k e  i t  has  some poss i -  
b i l i t i e s ,  They f i l l e d  i t  with  a l c o h o l  and t h e  des ign  was such 
t h a t  t h e r e  was no f r i c t i o n  i n  i t .  The accuracy t h a t  t h e s e  f e l l o w s  
g o t  when t e s t i n g  %he p a r t i c u l a r  dev ice  was w e l l  w i th in  t h e  l i m i t s  
t h a t  P h i l a d e l p h i a  had s p e c i f i e d ,  Does t h a t  g i v e  you an i d e a  of 
t h e  second-year p r o j e c t s ?  Some of t h e  f i r s t - y e a r  problems? 



Ta g i v e  you an example, i t D s  f o r  components i n  River Works. A t  
any r a t e ,  what they want i s  a t h r o t t l i n g  means t o  maintain  a cer-  
t a i n  pressure  drop, a i r  drop, a c r o s s  an a i r - coo led  gene ra to r ,  In  
o a e r  words, i f  you put  an a i r -cooled  gene ra to r  on an a i r p l a n e ,  say, 
a j e t  a i r p l a n e ,  and you used a i r  t o . c o o 1  the genera tor ,  if you j u s t  
l e t  a i r  go s a i l i n g  on through t h e r e  a t  any o l d  p a t e  t h a t  happens 
t o  p resen t  i t s e l f ,  y o u r r e  l o s i n g  power. So they want t o  maintain  a 
c e r t a i n  pressure  drop a c r o s s  t h e  gene ra to r  s o  t h a t  t h e  gene ra to r  i s  
cooled y e t  you d o n ' t  waste energy,  This was t h e  f irst  problem t h a t  
these fe l lows  used t h i s  yea r ,  I don ' t  know what t h e  outcome i s  on 
it y e t ,  

There a r e  many, many papers  on c r e a t i v e n e s s ,  A l o t  of t h e  
irnpress9ons vary widely. One w e  use  l a t e r  on i n  t h e  program i s  
a paper by, 1 t h i n k  i t ' s  W. H. Easton; I ' m  no t  sure .  The name of 
It i s  "Developing your Crea t ive  power". I t ' s  a small  paper, i t ' s  
a r e p r i n t .  In t h e r e  he t a l k s  - he d i v i d e s  t h e  mental p rocesses  
up i n t o  c r e a t i v e  processes;  he doesn ' t  c a l l  them j u d i c i a l ,  b u t  
they a r e  the  work processes .  Under t h e  c r e a t i v e  process ,  t o o l s  
he  c a l l s  them, a r e  i n s p i r a t i o n ,  i l l umina t ion ,  

One of our  f e l lows  l a s t  y e a r  a s  a six-weeks p r o j e c t  came up 
with  t h e  idea  f o r  an u l t r a s o n i c  vacuum c leaner ;  t h a t  i s ,  head and 
nozzle  t h a t  would c lean  a rug,  a nozzle  t h a t  would f i t  t h e  c a n i s t e r  
o r  tank-type c l eane r .  The u p r i g h t  c l e a n e r  w i l l  c lean a rug b e t t e r  
than the  vacuum-type c l e a n e r  because you g e t  some v i b r a t i o n  the re ;  
t h e  p a r t i c l e s  a r e  r a i s e d  up o u t  of t h e  nap and t h e  vacuum c a r r i e s  
them away, They needed something t o  produce v i b r a t i o n  a t  t h e  rug 
with the  can i s t e r - type  c l eane r .  He had the  idea of us ing  u l t r a -  
s o n i c s  t o  do t h i s ,  He  b u i l t  a l i t t l e  dome-shaped a f f a i r  and put  
a w h i s t l e  i n  i t ,  The vacuum runs t h e  w h i s t l e  a t  h igh enough f r e -  
quency so  tha% i t ' s  no t  an annoying noise .  The shape of t h e  t h i n g  
was such t h a t  i t  t r a n s f e r s  t h e  po in t  source energy t o  a l i n e  of 
eaergy t h a t f s  supposed t o  meet r i g h t  a t  t h e  rug ,  H i s  p re l iminary  
tests ind ica ted  t h a t  i t  d i d  improve e f f i c i e n c y ,  He  a l s o  has  an 
idea  t h a t  i t  might be  app l i ed  toward coa t ing  aluminum wire.  Whether 
o r  not t h f s  can be done, I' don ' t  know, b u t  i t  looks l i k e  i t  has  
p o s s i b i l i t i e s .  



Morning, 4 th  Day, Oct, 9, 1952 - L. D. Niles  

I thought you'd l i k e  t o  know of a l i t t l e  inc ident  t h a t  took 
p lace  a couple of years  ago, performed by a young fel low i n  
t h e  Er ie  Ref r ige ra to r  Department. This l a d  was not  a f u l l  
engineer.  He'd had only two years  t r a i n i n g  which, i n  my book, 
makes a doggone good engineer  i f  he ' s  got ingenui ty and c r e a t i v e  
imagination and knows how t o  use them and picks experience 
t h e  hard way. It seems they  r e a l i z e d  t h e r e  t h a t  t h e  s t a i n l e s s  
s t e e l  t r a y s  cos t  a t e r r i f i c  amount of money. The new hard 
anodized coat ings came out ,  s o  t h e  engineering department 
immediately thought of t r y i n g  t o  apply al'irminum. They 
assigned a small  engineering group t o  s tudy i t .  This group 
worked on t h e  welding problems, worked wi th  vendors, worked 
with G, E, t echn ic ians ,  After  a considerable  period of study, 
they came t o  t h e  f i n a l  meetfng and s a i d ,  "we simply have not  
been ab le  t o  work out t h e  problem of welding these  shelves 
s o  t h a t  every she l f  w i l l  be good,'i That 's  a l i t t l e  s u r p r i s i n g ,  
but s ince  everything they knew how t o  do and everything any 
of us knew how t o  do had been t r i e d ,  t h e  engineering manage- 
ment then s a i d  "we have no choice but t o  discont inue t h e  
pro jec t . "  This young fel low was not one of t h e  engineers 
on t h e  team, but he was s i t & i n g  i n .  Af ter  t h e  dec is ion  was 
made he s a i d ,  "Well, I don ' t  know whether we ought t o  drop 
t h e  th ing  a l t o g e t h e r ,  .Why don ' t  we t r y  t o  do f t  l i k e  an 
Indfan would do i t ? "  Nothing more was sa id ;  I guess he safd ,  
"Somebody ought t o  t r y  t o  do it l i k e  an Indian would do it. 19 

A few days l a t e r  t h e  engineering manager ' ca l led  him i n  and s a i d ,  
ts I heard your remark the  o t h e r  day." He s a i d ,  "what d i d  you 

11 mean?" "well ,  he safd ,  "I d i d n ' t  mean anything s p e c i a l  
excepting t h a t  I know t h a t  i f  an Indian d id  it he wouldn't 
weld it because Indians d i d n ' t  know how t o  weld. Probably 
%heyld crimp it o r  somethfng. ti "Well," he sa fd ,  you've got 
a job." SO he worked on t h e  th ing .  He got i n  touch with t h e  
bes t  exper ts  and s u p p l i e r s  of crimping and automatic machinery 
and a l l .  It wasn't  t o o  long u n t i l  he was back with a design 
t h a t  had the  bugs worked out of it and l a i d  it on the  l i n e .  
They had a meeting. They approved and accepted it .  They put 
i t  i n t o  use. It saved the  Company someth%ng l i k e  2 mi l l ion  
d o l l a r s  a y e a r ,  It gave t h e  l ad  t h e  Wanagerls Award f o r  t h e  
job he d id ,  Also he pul led  t h e  t h i n g  c l e a r  out of absolu te  
dea th ,  

Today, we're go%ng t o  g e t  a l o t  nea re r  t o  t h e  h e a r t  of 
value a n a l y s i s ,  I t f s  a l l  I can do i n  any d iscuss ion  t o  waft  
u n t i l  we ge t  -LQ t h i s  p a r t ,  because now w e 9 e  going t o  be 
t a l k i n g  about r e a l  value a n a l y s f s ,  We s r e  down t o  t h i s ,  A t a l k  
on funct ions  - what f t  f  s t h a t  we r e a l l y  buy when we spend 
%he C~mpanygs money, I t ' s  funct ion ,  What i s  funct ion? I P v e  
had a Pot sf f o l k s  ask me what it i s ,  They say t h a t B s  double 
t a l k ,  It d o e s n e t  have any meaning. Well, Pe t ' s  see  i f  we 
c a n P t  f i n d  t h a t  ou t ,  What w e  want t o  f ind  out i s  what funct ion  
do we g e t  f o r  what we buy? The pencf l ,  t h e  paper, t h e  pSece 
of s t e e l  is jus t  t h e  medium by which we go from money t o  a 
f m c t i o n ,  $0 an s p e r a t i o n ,  Then what i s  funct ion?  



Function i s  t h i s ,  Function i s  the  job o r  t h e  s e r v i c e  
t h a t ' s  performed. The funct ion  i s  the  holding of t h e  bracket 
i n  place; t h e  keeping of t h e  two p a r t s  together ;  t h e  tu rn ing  
of t h e  r e f r i g e r a t o r  on when t h e  temperature r i s e s  too  high. - We buy a  penc i l  but what we r e a l l y  a r e  buying i s  something 
t o  w ~ i t e .  We pay PO# f o r  something t o  w r i t e .  The bes t  value 
i n  e l e c t r i c  lamps i s  t h e  product t h a t  gives  us the  b e s t  
r a t i o  of cos t  t o  l i g h t .  We d o n ' t  care  about t h e  screw s h e l l s ,  
t h e  g lass  bulbs and a l l  t h e  th ings  t h a t  go i n t o  i t ,  They a r e  
jus t  middlemen. We can dispense wi th  them very n ice lyg  I n  
a l l  value ana lys i s  th inking  we're  th inking  b a s i c a l l y ,  What 
does i t  do? What does it  r e a l l y  do? And what a9e we paying 
f o r  t h a t  serv ice?"  We9e seen switches where a l l  of t h e  
working p a r t s  of a  switch - contac t ,  everythrng - w i l l  c o s t  
i n  the  neighborhood of 6#, and we've got a  12# s h e l l  on t h e  
th ing .  Now, does it make sense? It c e r t a i n l y  doesn ' t  i n  a 
market l i k e  t h e  f n d u s t r i a l  market where t h e  s h e l l  i s n ' t  t h e  
th ing .  The funct ion  i s  t h e  th ing .  This morning we a r e  going 
t o  be th inking  funct ion ,  funct ion,  funct ion ,  What's t h e  
purpose of t h i s  s tand?  I t ' s  t o  s tand  here  and hold t h e  
paper, give me something t o  l ean  on. How e l s e  can you do i t ?  
Dozens of ways, Now, if i t  costs.$100 f o r  something t o  do 
t h i s  job i t ' s  wrong, because i t ' s  too  simple a  funct ion  t o  
put s o  much money i n .  So t h i s  morning we're jus t  going t o  be 
thfnkfng about t h e  expenditure of every d o l l a r  being t h e  
buying of funct ion .  

Fellows, a s  we go along you l lP  see  t h a t  i n  our f i r s t  
t a l k  w e  s o r t  of dragged i n  by t h e  c o a t t a i l s  a l l  t h e  value 
ana lys i s  p r i n c i p l e s .  Now, wef re  going back and make something 
of each one s o  w e ' l l  r e a l l y  d r i v e  it home. For example, here  
is a  dust  cover i n  one of our products ,  The dust  cover is 
about the  s i z e  of a  h a l f  ga l lon  p a i l  i f  i t  were cu t  i n  h a l f .  
The product i s  about 2 f t ,  square and has a  l i d  a11 around i t .  
The l i d  presses  aga ins t  t h e  gasket .  Now, t h a t  dus t  cover 
i s  cos t ing  $10 and t h e  dus t  cover is  i n s i d e  of t h e  o the r  
cover,  Why? How can any dus t  ge t  I n  the re?  It was a  s t r ange  
th ing .  The fel lows who were s o  c lose  t o  t h e  job had some 
ideas  t h a t  caused them t o  keep it t h e r e .  I d  couldn ' t  ge t  
any dust  i n s i d e  of i t .  It doesn ' t  have it on now. The t h i n g  
t h a t  blew i t  off  was t h e  ques t ion ,  "what was the  funct ion?" 
1'11 tePP you more about 'chat Pn another  case where it a l s o  
f i t s  a  l d t t l e  b e t t e r .  

On one sf our products we saw a 364 shoulder  screw 
being used. It was about 914 inch screw about an inch long 
with a  p r e t t y  good s i z e d  head; 36#. A s tandard screw cos t  
1 Why was it a shoulder  screw? What was i t s  funct ion? 
Well, i n  add i t ion  t o  holding on a p a r t ,  i t  ac ted  a  b f t  a s  a  
p i v o t ,  When they changed t h e  adjustment on a gear ,  they 
loosened another  screw and r a i s e d  it  up t o  a  d i f f e r e n t  poin t  
s o  t h i s  pivoted a  l i t t l e .  36+ aga ins t  1/2#. I wonder ff we 
r e a l l y  ge t  something f o r  i t ,  The $nteres t%ng t h i n g  was t h a t  



when t h i s  product was s tudled ,  t h e r e  were two screws - t h i s  s p e c i a l  
36# screw and t h e  1/29! screw on the same device.  Lo and behold, 
when we took i t  a p a r t  we found t h e  1/27? screw a c t u a l l y  up i n  
t h e r e  and t h e  36# screw down i n  the  ~ / 2 #  s p o t .  That s t a r t e d  the  
boys, s t i r r e d  them up and gave them a considerable  convi@tion.  
They f in i shed  t h e i r  assignment and went t o  t h e  f a c t o r y  where 
t h e  product i s  made, had them go out i n  the  fac tory ,  and 
had them bring i n  another  product and s e t  it down. The repor t  
was ready. That was q u i t e  a  momen f o r  a l l  of us. We were hop- 
i n g  agains t  hope we could h i t  another  s t roke  of luck l i k e  t h a t .  
Got the  screwdriver,  took i t  out,  and we were i n  luck.  We 
k i t  another 36# screw down below i n  the  1/27? spot  and t h e  1/2# 
one up above. O f  course, t h a t  d i d  q u i t e  a  l o t  of s e l l f n g  f o r  
i t .  

I want t o  back up j u s t  a  minute t o  some of t h e  reasons we 
do what we do, It t i e s  r i g h t  i n  here.  Most of us,  I th ink ,  
i n  our operat ions a r e  a f r a i d  of somebody, We're a l l  here  t o  
grow a l o t  mental ly ,  We f i n d  t h e  boys have t o  shake of f  a  l o t  
of shackles  t o  do t h e  kind of a job t h a t  needs t o  be done t o  
gfve us leadership .  Why i s  it t h a t  we s o  long accept  such 
cock-and-bull s t o r i e s  a s  we do about some th ings  when the  f a c t s  
don ' t  add up t o  us? Why do we do i t ?  I want you t o  t h i n k  
now. Why do you do i t ?  We see  it  i n  d i f f e r e n t  places ,  we 
see  i t  i n  our own organiza t ion ,  Some superintendent  o r  some 
P.A. o r  some engineer  o r  some production manager o r  some 
accountant look a t  us wi th  a  sneer  i f  we ge t  a  l i t t l e  o f f  away 
from the  s t a t u s  quo, and by gosh, we gfve t h a t  fe l low t h e  
a u t h o r i t y  of l e t t i n g  him order  our th inking .  Think of it: 
f s n t t  t h e r e  somebody back i n  your organiza t ion  who, i f  you 
come forward wi th  kind of a keen sharp idea  t h a t ' s  s o  f a r  ahead 
t h a t  i t  needs some thinking,  looks a t  you, "why, grow up!" And 
you're  done f o r ;  you l o s e  a l l  of your self-esteem. I t h i n k  
t h e r e  i s  i n  most cases, .  Le t ' s  br ing  these  fe l low out i n  t h e  
open where we can b a t t e r  them down, We've got  t o ,  because 
they 've got t o  ge t  t h i s  nonsense out of them. 

Another th ing ,  we s e e  t h e  way t h a t  works i s  it  causes 
fel lows t o  bui ld  a  s h e l l  around any s i t u a t i o n  t h a t  comes up and 
make kind of phoney reasons and phoney excuses and t ake  phoney 
a c t i o n s ,  We d o n y t  want any of t h a t .  Here we a r e  with one 
premise: None of us can do a  good job. None of us can do 
t h e  pe r fec t  job; we a l l  need he lp ,  'yesterday we made mistakes,  
tomorrow w e ' l l  make them, but  by gosh, we're going t o  l e a r n  how 
t o  make l e s s  of them. I f  we made a  mistake, thanks a  l o t  f o r  
showing us about them, We d o n t t  have t o  p r o t e c t  any mistakes 
we made yes terday  and we have t o  teach o the r s  the  same t h f r g .  

I ' m  going t o  l e t  you be t h e  judge, You name It, Here 
a r e  some of t h e  s h e e t s  of work r e c e n t l y  done by value a n a l y s t s ,  
suggestion s h e e t s ,  What do you t h i n k  about t h i s ?  Here is  a  
switch on t h e  automatic. d rye r  which when somebody opens t h e  



door before t h e  drying cycle  i s  done, before t h e  t imer auto- 
ma t i ca l ly  turns  it o f f ,  s tops  t h e  drum from r o t a t i n g  and t u r n s  
on a  l i g h t ,  It c o s t s  us $43,000 a  year  which i s  $3500 a  month, 
Is anybody g e t t i n g  value i n  s topping t h e  r o t a t i o n  of t h a t  
when somebody f o r  some reason opens t h e  door before %he.-cycle 
i s  done and tu rn ing  on a  l i g h t  i n  a  shallow l i t t l e  t k i e  
where t h e r e ' s  nothing i n  if, but c lo thes ,  anyway? You'be t h e  
judge. 

Function i s  two things:  something t h a t  w i l l  make i t  
work b e t t e r  o r  make it s e l l  b e t t e r .  You need one more piece 
of information: how about t h e  s a l e s ?  A t  t h e  time t h i s  was 
being made we could s e l l  f i v e  times a s  many dryers  a s  we could 
make. How we've doubled production, we could s e l l  2 o r  3 times 
as  many as  we could make, What do you th ink  about i t? 

Le t ' s  look a t  another  one. You c a l l  t h i s  on t h e  score  
of funct ion.  On our dryer  we pay $85,000 a  year ,  $7000 a  
month, f o r  an ozone bulb. Why 9s it the re?  Dozens of people 
who have t o  cover up dec is ions  they 've made i n  t h e  pas t  and 
l a c k  of dec is ions  w i l l  t e l l  you why i t ' s  t h e r e .  It i s  easy 
t o  f i n d  out.  But why is  it the re?  The reason it  was put 
t h e r e  was because about a  t h i r d  of the  housewives say, 'oh, 
I don ' t  wany my c lo thes  t o  tumble i n  a  dark old b a r r e l ;  I 
want them out i n  t h e  sun where t h e  sun sh ines  on them and t h e  
ozone p u r i f i e s  them and k i l l s  a l l  of t h e  germs and makes them 
come out smel l ing  sweet ." This i s n ' t  f i c t i o n .  Three of my 
f r i e n d s *  wives have t o l d  me- t h i s ,  s o  I know why they f e e l  
t h a t  way, So we have it i n .  What i s  i t? Does it make it 
work b e t t e r ?  I have a  Hotpoint and i t  has no ozone bulb i n  
it, and borther ,  t h e  c lo thes  a r e  r e a l l y  sweet when they come 
out of t h e r e ,  jus t  a s  n ice  a s  with sunshine. So from my 
angle it doesn ' t  make it work b e t t e r .  The ques t ion  i s ,  "IS 
it worth $7000 a  month a s  a  s a l e s  f e a t u r e  when you can s e l l  
twice a s  many a s  you can make?" You name i t  and th ink  c l e a r l y  
on i t ,  

Here is a screw machine p a r t  - cos t ing  $11.00 per  1000, 
What's i t s  funct ion? That ' s  a  p r e t t y  decent p r i c e  f o r  t h a t  
screw machine p a r t ,  Well, it funct ion  i s  t h e  funct ion  of a  
r i v e t  and a  shoulder ,  I t ' s  a shoulder r f v e t  - holds th ings  
toge the r  and holds them a p a r t .  We'l l  go t o  a  r i v e t  manu- 
f a c t u r e r ,  Fine! Goes r i g h t  i n t o  h i s  l i n e  i n  f i n e  shape 
and ins tead  of $11.00 it c o s t  $4.50. 

Here is  a  screw, about an inch long, 1/8 diameter, with 
a  l a r g e  head. On top  ~f t h e  head of t h e  screw i s  fastened 
a  s i l v e r  con tac t ,  It cos t s  94 f o r  jus t  t h e  screw, made a s  
a  screw machine p a r t .  What's i t s  funct ion? To hold t h a t  
s i l v e r  contact  up the re .  Why don't  we t ake  j u s t  a  p e r f e c t l y  
ordinary screw and leave  t h e  s l o t  r i g h t  i n  it which we can 
buy f o r  not  94 apiece  but l e s s  than 9/10 of I#. I don't  
know, Maybe we d o n t t  want t h e  s l o t ,  Well, l e t ' s  take  them 
off t h e  automatic screw machine before they have t h e  s l o t  



put i n ,  and s t i l l  g e t  t h e  same p r i c e  - 9/10 of 1# ins tead  of 
1 .  What brought it out? J u s t  t h e  s tudy of what i s  i t s  
funct ion? What does t h a t  screw have t o  do? 

Here's a  p iece  of wire.  I t ' s  a  lead ,  about 9  inches 
long, and i t ' s  cos t ing  244. What's i t s  funct ion?  It has t o  
conduct cu r ren t ,  a  l i t t l e  b i t  of cur rent  f o r  9 inches.  Look 
a t  t h e  way we conduct i t  on our o t h e r  products.  Here 
another  product t h a t  has a  lead  longer  than  t h a t  and a  double 
lead  and the  whole double l ead  with the  end s t r i p  a t  longer  
than t h i s  c o s t s  9# where t h i s  s i n g l e  l ead  c o s t s  24#.  You 
h o w  i t ' s  nonsense. So, by using t h e  same s u p p l i e r ,  t he  same 
equipment, make t h e  th ing  on t h e  same machine but jus t  have 
t h e  double lead  u l l e d  a p a r t  i n  t h e  machine; you ge t  two 
l eads  f o r  96 o r  $ - l j 2 #  i n s t e a d  of 24-1/2# f o r  the  same funct ion .  
What wet re  r e a l l y  buying i s  funct ion.  

Here we come t o  a  condenser cos t ing  104 apiece .  A 
condenser i n  500,000 l o t s ,  c o s t s  $50,000 a  year .  What does it 
do? Well, it goes on a  thermosta t ic  device t o  prevent 
c h a t t e r  and r a d i o  noise  when it opens up. An examination 
of t h e  device f i n d s  t h e r e ' s  a l s o  an Alnico magnet on it. A s  
t h a t  device opens it snaps. There won't be any c h a t t e r i n g  
on it. Do we g e t  $50,000 worth of good out of t h a t  condenser 
when we have t h e  snap a c t i o n  t h a t  comes from an Alnico 
magnet on i t ?  Along t h a t  l i n e ,  i t  was questioned, the  engineers  
r e s tud ied  i t ,  took i t  o f f  and saved $50,000 a year .  

On our f luorescen t  b a l l a s t s  - we make mi l l ions  of them, 
a s  you know. Each uses a  condenser. Across t h e  condenser is  
a  l i t t l e  r e s i s t o r .  The r e s i s t o r  cos t s  I$ .  What funct ion  does 
it do? Well, it has t o  al low a  l i t t l e  leakage t h e r e ,  How 
e l s e  can you g e t  a  l i t t l e  leakage i n  m i l l i o n s  of cases? Lots 
of ways. A penc i l  l i n e  w i l l  gfve you leakage, A l i t t l e  p iece  
of p r in ted  paper fastened t h e r e  would gfve you leakage. Tha t ' s  
a long the  th inking  of p r i n t e d  c i r c u i t s .  So p r i n t i n g  a  l i t t l e  
t a b  sf paper, p u t t i n g  it  i n s i d e  the  condenser s h e l l  g ives  you 
t h e  same performance and j u s t  ins t ead  of 1# is  1/10 of I# 
each, 

Our products a r e  jus t  f u l l  of p laces  where func t iona l  
th inking  w i l l  l ead  you t o  t h e  same performance a t  l / l ~ t h  of 
t h e  cos t .  Think of i t  here: what a r e  we t r y i n g  t o  do? We're 
t r y i n g  t o  g e t  leakage and why hang something on t h e  outs ide?  
L e t t s  bui ld  f t  r i g h t  in .  

L e t t s  look f u r t h e r  a t  t h a t  b a l l a s t  t ransformer.  We make 
HO m i l l i o n  of them a  year .  Ny apologies t o  you f o r  t a l k i n g  
t o  you about bfg q u a n t i t i e s  a l l  t h e  time. A l o t  of you 
fel lows must be very unhappy and say, lfWhy, t h a t ' s  a  l o t  of 
nonsense. We d o n 9 t  have t h a t  kind of quant l t t ies  ." What can we 
do about i t ?  We'l l  ge t  I n t o  your h a i r  y e t ,  But first w i l l  



you look sharp  a t  t h e  p r i n c i p l e s  and methods t h a t  make these  
b i g  q u a n t i t i e s  f a l l .  There a r e  l a b o r a t o r i e s  and s t a f f s  f u l l  of 
men who have s tud ied  and combed and worked over these  b ig  

13 q u a n t f t i e s  jobs, The fel lows i n  t h a t  a rea  say,  Why, value 
ana lys i s  i s  a  cinch i n  t h e  low production jobs where it h a s n r t  
paid t o  spend s o  much money a l ready but out here  we've combed 
everything; t h e r e ' s  nothing l e f t , '  m a t ' s  what many have t o l d  
me. 

Le t ' s  look i n t ~  some more; i n t o  some of these  toughies 
and t h e  ones t h a t  have been combed and t h e r e ' s  nothing l e f t .  
Here's the  f luorescen t  b a l l a s t  transformer.  What is i t ?  
E s s e n t i a l l y ,  i t ' s  a  t ransformer and a  condenser put i n  p o t t i n g  
compound and then  i n  a  metal  box. L e t t s  look a t  it funct ion-  
a l l y ,  The amount of copper and i r o n  we have t o  buy i s  es tab-  
l i s h e d  by temperature. I f  we could ge t  t h e  head away a  l i t t l e  
f a s t e r ,  we can buy l e s s .  So we take  t h e  t ransformer and 
ins tead  of making it t o  take t h e  hea t  away, we i n s u l a t e  it 
and i s o l a t e  it i n  p o t t i n g  compound. Then t o  make su re  t h a t  
t h e  heat  doesn ' t  ge t  away t o o  f a s t  - and y o u ' l l  pardon my 
sarcasm; I don' t  mean t o  b e c r i t i c a l ,  a t  a l l  - we put  on a  
metal  case around it, which f u r t h e r  i n s u l a t e s  it. That i s n ' t  
h a l f  t h e  s t o r y ,  The o the r  h a l f  i s  t h i s .  We pay about 704 t o  
75$ each and f n  5 m i l l i o n  b a l l a s t s  75# each i s  a  l o t  of money 
f o r  condensers. The cos t  of making the  condenser is  absolu te-  
I y  Increased by every degree rise i n  t h e  opera t ing  temperature.  
If  we could run them 25 degrees coo le r  we could take  out  
b a r r e l s  of money. What do we do wi th  t h e  condensers? We put 
t h e  condenser r i g h t  next t o  the  t ransformer and place it a l l  
i n  t h e  same p o t t i n g  compound s o  t h a t  t h e  t ransformer a c t s  a s  
a  h e a t e r  and hea t s  t h e  whole business up. We a l s o  have t o  
have enough p o t t i n g  compound t o  cover t h e  condenser which is  
bad, It a l ready has a  z inc  coat ing.  It could extend i n  a i r ,  
Then we have t o  have more metal  t o  cover t h e  whole business  
on t o p  of t h a t .  Why, you look a t  t h a t  product about 10  
years  from now, y o u ' l l  f i n d  t h a t  t h e  t ransformer p a r t  is  r i g h t  
out where t h e  hea t  can g e t  o u t ,  You ' l l  f i n d  t h a t  the  condenser 
s f ts  r i g h t  out i n  t h e  a i r  and a s  a  r e s u l t  of being ab le  t o  
r a d i a t e  i t s  energy y o u ' l l  f ind  t h a t  - even i f  we don" make a  
b i g  advance i n  improvement i n  t ransformers ,  it 'll be only 
about two-thirds t h e  s i z e  of what it is  now and two-thirds t h e  
c o s t .  That ' s  where func t iona l  th ink ing  w i l l  t ake  us,  even 6n 
wel l  es tabffshed  products.  It makes a  d i f f e r e n c e  of 1-1/2$ on 
p o t t i n g  compound, alone.  

Here's a  r o l l e r  bearing cos t ing  $1.00, What is  it used 
f o r ?  I t ' s  used f o r  a  cam fo l lower ,  I t t s  a needle  bearing. 
There's v e v  l i g h t  load,  func t iona l ly .  A b a l l  bear ing makes 
an exce l l en t  cam fo l lower  i n  a  c lean  g lace  - c o s t s  6O#. What's 
t h e  funct ion  it has t o  do? Here i s  a  metal  channel, r o l l e d  
sec t ion ,  about a  f o o t  long and made of r a t h e r  t h i n  metal ,  What's 
t he  funct ion  of i t ?  To provide s t i f f e n i n g .  Well, t h i s  
channel has q u i t e  a l o t  of m a t e r i a l  on t h e  f e e t  por t ion .  I t ' s  



t h e  r i s e r  por t ion  of t h e  channel t h a t  gives  s t i f f e n i n g ,  Cut 
away h a l f  of t h e  foo t  por t ion  of it and t h e  c o s t  goes from 
$2.20 pe r  1000 t o  $9.85 per  1000 and i t  g ives  the  same stif- 
f enf ng , 

Here's a double pul ley .  It goes on a 6 HP motor, It 
has t o  have two V - b e l t s  on i t  spaced about an inch a p a r t .  
What do we need? Real ly  two pul leys  on t h e  s h a f t  would do, 
wouldn't they? Well, t h e  way we t re  doing i t  we t ake  a s o l i d  
p iece  of s t e e l  about 3 inches long and hot  out two V grooves. 
It cos t s  60#,  The metal between those pul leys  i s  not  f m c t i o n -  
ing.  By tak ing  t h a t  metal  out ,  by c a s t i n g  a double pul ley ,  
ins t ead ,  it c o s t s  22# i n s t ead  of 60#,  saving $22,000. 

Here's a f e l t  being used f o r  o i l  wfcking, I t ' s  white 
f e l t .  It c o s t s  $44.00 per  l000. Grey f e l t  does the  job f o r  
$15.00. Wonder why they used white f e l t ?  Well, somebody 
i n  t h a t  a rea  f e l t  you had t o  use white f e l t  t o  do t h e  job. 
About s i x  months ago, a couple of us were t a l k i n g  through 
one of t h e  f a c t o r i e s .  Here was asbestospaper  being used' 
under a pa in t  conveyor system t o  ca tch  p a i n t  dr ippings ,  Asbes- 
t o s ?  Sure, i t ' s  hard t o  ge t ;  t e r r i f i c a l l y  expensive. I t ' s  
sickening, t o  any one who knows how hard i t  was t o  ge t  it. We 

I! hunted up t h e  foreman, How come you use asbes tos  paper?" ' 

"well, we have t o  use it'*" "why? ' " ~ e c a u s e  of t h e  f i r e  hazard. 11 

"why don' t  you use some o t h e r  f i r e - r e s i s t a n t  mater ia l?"   here 
i s n ' t  any. S a f e t y  code says we have t o  use t h i s .  " "O.K. 
~ h a n k s . "  We c a l l e d  on Barney Ugla, the  buyer of t h a t  type 
of ma te r i a l s  on t h e  commodity b a s i s  t o  look a t  it ,  He c a l l s  
i n  a couple of h i s  paper s p e c i a l f s t s .  Paper i s  a wonderful 
product. They can make anything wi th  paper,  They can make 
f i r e - r e s i s t a n t  paper. They can make paper t h a t  w i l l  do almost 
anything except ing what s t e e l  w i l l .  They look t h e  t h i n g  over 
and they provide a f i r e - r e s i s t a n t  paper. They can ' t  use it.  
S a f e t y  department won't approve, Come on over; l e t ' s  show 
t h e  s a f e t y  department, They brought t h e  s t u f f  over,  They 
went down and spent  a h a l f  a day with t h e  s a f e t y  department 
and s e t  up some t e s t s ;  showed it worked jus t  a s  wel l  a s  asbes- 
t o s ,  and it' jus t  took 24 hours t o  ge t  t h a t  t h i n g  knocked 
c l e a r  out of t h e  window, Now t h w u s e  a f i r e - r e s i s t a n t  paper,  
It meets t h e  s a f e t y  code, and i t  cos t s  one-tenth of what t h e  
s t u f f  cos t  a few days before.  

On an o i l  burner - i f  you look a t  t h e  o i l  burner c o n t r o i  
of about two yea r s  ago you s e e  a fancy two-color nameplate, 
What does it c o s t ?  914 by t h e  time i t ' s  on t h e r e .  Well, 
what does i t  do? Supposed t o  s e l l  more o i l  burners.  We asked 
t h e  engineers  and they  s a l d  t h e  commercial people say  t o  put 
It on and t h e  s t y l i s t s  want i t  t h e r e .  Get t o  the  commercial 
people and t h e  s t y l i s t s  and they come r i g h t  back with t h e  
answer, "124 i s  r i d i c u l o u s ,  This t h i n g  i s  always used under 
a hood. Nobody ever  sees  i t  but t h e  s e r v i c e  man. Take i t  
o f f ,  put on t h e  Monogram and put  t h e  Monogram r i g h t  i n  t h e  
mold and save the  money, 



Here's a  bushing t h a t  i s  about 1 inch i n  diameter and about 
2 inches long. I t 's  cos t ing  29#. What's t h e  funct ion  of i t ?  
The funct ion  of t h i s  bushing i s  on t h e  end. I t ' s  r e a l l y  a  
spacer  t o  accura te ly  space two tapered r o l l e r  bearings a p a r t .  
That is  accura te ,  because t h e  clearance i s  f i x e d  by t h e  spacing. 
294 f o r  a  l i t t l e  spacer  l i k e  t h a t .  We don ' t  care  about t h e  
circumference of t h e  spacer ,  I tP s  t h e  l eng th  t h a t  is impor- 
t a n t .  Then, why ins tead  of making it of a  p iece  of tubing  
don ' t  we make a  r o l l e d  s e c t i o n  and cdme up wi th  t h e  same t o l e r -  
ance on t h e  length?  A s p e c i a l t y  s u p p l i e r  does it and t h e  
c o s t  ins tead  of 298 i s  2-~/Bo#;  t h e  same func t ion  w i t h  $27,000 
of unnecessary c o s t  ou t ,  

Another small  bushing i s  a  type t h a t  we have every day 
is  made by c u t t i n g  a  1/4 inch  of tubing o f f .  This p a r t i c u l a r  
one - a s u p p l i e r  makes a s  a  r o l l e d  spacer;  t h e  same geometry 
except ing t h e r e ' s  a  seam down one s i d e  which doesn ' t  i n t e r f e r e  
i n  t h i s  l i g h t  duty,  Ins tead  of $16.00 p e r  1000, i t ' s  now 
$4,60. 

Fina l ly ,  t h i s  clamp used t o  hold a smal l  assembly a g a i n s t  
a  v e r t i c a l  su r face ,  The assembly was a l r eady  supported on 
tubes ,  This clamp was put on with two r i v e t s  and used con- 
s i d e r a b l e  m a t e r i a l  Pn making i t .  It cos t  $7-00 per  100 - 78 apiece.  
By using t h e  m a t e r i a l  d f f f e r e n t l y  we could provide t h e  same 
length  of mounting and using two r i v e t s  ins t ead  of 4, It only 
holds i t  aga ins t  t h e  s i d e s ,  anyway. The c o s t  suggest ion brought 
it down t o  3-8/10# ins tead  of 7-4/10 - saving  of $45,000 a year .  
This is  very cur ren t  and I had telephone advices  t h e  o the r  
day t h a t  t h e  engineers ,  when they  got t h i s ,  a r e  going s t i l l  
f u r t h e r ,  They're going t o  p r a c t i c a l l y  throw i t  away and f$x 
something up t h e r e  t~ do t h e  job, 

We'll s t o p  on t h i s  thought: what i s  t h e  funct ion  t h a t  
you ' re  buying? A s  you look a t  these  products don't  l e t  anybody 
put  thoughts o r  words i n t o  your mind. That ' s  why your manage- 
ment s e n t  you here;  they want you t o  use your mfinds. What i s  
the  funct ion?  There a r e  bound t o  be p a r t s  f n  here  i n  some of 
these  th ings  you look a% t h a t  don ' t  do t h e  th ings  t h a t  f o l k s  
t h i n k  they do, L e t t s  c l e a r l y  know what func t ion  we a r e  a c t u a l l y  
g e t t i n g  with every element ~f c o s t .  

M r ,  Lhndepg s a i d  out fn L o u i s v i l l e  a t  h i s  vendorsg meeting. 
Be safd ,  "we need t o  break through wi th  a  new design t h a t  br ings  
us c l e a r  t o  t h e  t o p  of customer acceptance. Then we only 
need func t iona l  th ings  i n  i t ,  Our c ~ m p e t i t o r s  w i l l  keep 
creeping up wi th  t h e i r  design, and a s  theg  creep  up we i n  

tl e f f e c t  l o s e  our margin. Then, he s a i d ,  we have t o  make l i t t l e  
s t e p s  by adding s a l e s  f e a t u r e s  f a s t  enough t o  keep t h i s  market. I1 

I t ' s  jus t  a  ques t ion  of good evalua t ion ,  i s n P t  i t ?  Whether we 
ought t o  pay t h i s  kind of money f ~ r  t h a t  s a l e s  f e a t u r e  a t  t h a t  
time, and i t a s  not  our problem t o  evalua te  it, our job i s  done 



when we c l e a r l y  s e t  it up s o  t h e  manager looks a t  i t .  Here's 
what I get  and he re ' s  what I pay $8000 f o r .  f1 

That 's a l l  i n  t h e  a rea  of management dec is ion ,  i s n ' t  i t ?  
Value ana lys i s  is  c lean .  We don ' t  have any dec is ions  t o  make. 
We don't  have anything t o  do t h a t  we c a n ' t  have t h e  f a c t s  f o r .  
Our job i s  t o  develop t h e  f a c t s .  What-does it cos t?  I n  t h i s  
case we don ' t  have t o  t e l l  t h e  management what i t  does. One 
l i t t l e  paragraph - it cos t s  us $7000 a  month. Under these  
circumstances, i s  i t  good judgment? How it comes r i g h t  t o  
t h e  manager c l e a r l y .  Half t h e  time he d i d n ' t  know i t  cos t  him 
$7000 a  month. . ,: 

John S u l l i v a n  - Value Analysis of T e x t o l i t e  

Purchasing Value Analysis.  Where i s  i t  f e a s i b l e  and 
where i s n ' t  i t  f e a s i b l e ?  This i s  t h e  ques t ion  which a r i s e s  
s o  o f t en  and I ' m  s u r e  t h a t  you've heard i t  and I ' v e  heard it 
a t  l e a s t  t e n  o r  f i f t e e n  d i f f e r e n t  times, when people have ' 

s a i d  ' I t 's  jus t  not  appl icable  t o  my s i t u a t i o n . "  They usua l ly  
tl 

say, Our production i s  low where we make s i n g l e  u n i t s n ,  o r  
some excuse. They say,  "It i s  not  appl icable  f o r  t h i s  opera- 
t ion . "  This i s  not  t r u e .  I t ' s  appl icable  t o  every opera t ion  
i f  your break it down i n t o  i t s  ind iv idua l  components. I t h i n k  
m y  f i rs t  assignment i n  Value Analysis is  a  good example of 
one area i n  which many people thought t h a t  value ana lys i s  
was not  appl icable .  It was i n  our P l a s t i c s  Divis ion - t h e  
laminated p l a s t i c s ,  decora t ive  laminates,  t o  be exact ,  l i k e  
on t h a t  t a b l e  t o p  t h e r e .  Here I have a  decora t ive  laminate;  
one piece.  It doesn ' t  look l i k e  it lends i t s e l f  too  we l l  
t o  value a n a l y s i s .  But when you break t h i s  down it  lends 
i t s e l f  jus t  as  w e l l  t o  value ana lys f s  a s  a  washing machine 
does o r  a  t e l e v i s i o n  s e t ,  o r  what-have-you. 

I would l i k e  t o  show you how it does lend i t s e l f  t o  
value a n a l y s i s .  Unfortunately,  I1rn not l i k e  Roy; I c a n ' t  
poin t  out t h a t  t h e  thousands of d o l l a r s  t h a t  I ' v e  saved, nor 
can I show you t h e  mistakes I ' v e  made. But I ' m  probably 
a t  the  point  of making mistakes,  r i gh t  now, and don't  know i t .  

A l l  t h e  f i g u r e s  t h a t  I quote a r e  on t h e  bas i s  of 10,000,000 
square f e e t ,  which i s  our next  y e a r ' s  production of decora t ive  
laminates .  We s t a r t  with t h e  shee t  l i k e  t h i s ;  t h i s  i s  t h e  
f in i shed  product.  

J u s t  one word of encouragement: we d i d  t r e b l e  our produc- 
t i o n  l a s t  yea r .  This year  they  expect t o  double i t  again,  
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s o  we a r e  moving i n t o  the  percentage f i g u r e s  s l i g h t l y .  This i s  
gene ra l ly  t h e  breakdown of t h e  s h e e t .  Thfs is  t h e  s e p a r a t o r .  
In  o t h e r  words, you have two t e x t o l i t e  s h e e t s  back t o  back i n  
t h e  press ing  ope ra t ion .  You have a  diaphane s e p a r a t o r  which 
sepa ra t e s  t h e s e .  t h i s  i s  a  smooth h igh ly  glossed s h e e t  of 
paper and i t ' s  a  one shot  ope ra t ion .  You use it and you throw 
it away; you don" use i t  aga in .  This s e p a r a t i o n  c o s t s  us 
$36,000 per  year ,  j u s t  t o  sepa ra t e '  t h e  backs of t h e  two s h e e t s .  

. Now we come t o  t h e  func t ion ing  s u r f a c e .  This i s  what you 
buy t e x t o l i t e  f o r .  This i s  what you see  i n  t e x t o l i t e .  This 
has a l l  t h e  p r o p e r t i e s  f o r  which you buy t e x t o l i t e  i n s t e a d  of 
linol6um. You have t h e  over lay  shee t  which i s  impregnated 
w i t h  melamine r e s i n ,  melamine r e s i n s  having a l l  t h e  good 
q u a l i t i e s  which you g e n e r a l l y  a s s o c i a t e  w i t h  t h i s  product .  
Thfs i s  3-1/2 m i l s  and you do not  s e e  t h i s  over lay  s h e e t .  I t ' s  
t r anspa ren t  i n  t h e  f i n a l  product .  I t ' s  a  very expensive 
paper and has t o  be a b s o l u t e l y  c l ean .  It i s  i s n ' t  c lean ,  i f  
you have specks of d i r t  i n  i t ,  they  s tand  o u t .  This  means 
r e j e c t s  and inc reases  i n  your overhead. This  shee t  c o s t s  us 
$250,000 a  year;  a  very expensive s h e e t .  

Next we  have t h e  p r i n t  s h e e t ,  t h e  s h e e t  which you s e e .  
Th i s  is  an expensive s h e e t ,  a l s o .  I t ' s  t h e  s h e e t  on which you 
p r i n t  your des ign ,  whatever it may be.  I n c i d e n t a l l y ,  G. E .  
t r i e s  t o  maintain  a s  f a r  a s  p o s s i b l e  exc lus ive  designs i n  i t s  
products .  This  i s  7 mils, and c o s t s  us $490,000 per  yea r .  
Here you have the  func t ion ing  s u r f a c e ,  e s s e n t i a l l y ,  f o r  which 
you buy t e x t o l i t e .  This  c o s t s  us $776,000, n o t  i nc lud ing  over- 
head, I.M.E., e t c .  Then you come t o  t h e  support  f o r  t h i s  
s h e e t .  We have t h e  two b a r r i e r  s h e e t s  - and i n c i d e n t a l l y ,  
t h e  paper i n  t h e  whole support  i s  made up of 11 m i l s  unbleached 
s a t u r a b l e  k r a f t .  I t ' s  about t h e  cheapest  grade of paper t h a t  
you can buy and s t i l l  have wet sp ray .  I n  o t h e r  words, you 
can s t i l l  put i t  through a  ba th  and impregnate it wi th  r e s i n  
without it breaking a p a r t .  You have two 11 m i l  shee t s  and 
a  b a r r i e r  s h e e t .  This b a r r i e r  shee t  s e rves  one main purpose: 
f t  is a  b a r r i e r .  For t h e  most p a r t  your whole shee t  i s  made 
up of thermose t t ing  r e s i n s  but they do have some thermoplas t ic  
r e s i n s  and when a housewife l a y s  a  ho t  u t e n s i l  o r  something 
down on the  s h e e t ,  and unless  you have something t o  prevent  
t h e  thermoplas t ic  r e s i n  from flowing,' i t  w i l l  flow through a  
d i s c o l o r  your p r i n t  shee t  and r u i n  your s h e e t .  The b a r r i e r  
s h e e t  func t ions  f o r  t h i s  purpose. For t h i s  func t ion ,  we pay 
$247,000 a  y e a r .  

Next we come t o  t h e  f i l l e r  s h e e t .  The f i l l e r  s h e e t  g ives  
you s t r e n g t h  i n  a l l  d i r e c t i o n s ,  and i t  g ives  you impact s t r e n g t h  
t o  back up your func t ion ing  s u r f a c e .  These a r e  a l l  11 m i l  
s h e e t s ,  o r  11-point  s h e e t s ,  a s  they  r e f e r  t o  them i n  t h e  paper 
indus t ry .  This  c o s t s  us $352,000 a  yea r .  

Next we have t h e  warper s h e e t  which i s ,  aga in ,  11 m i l  
k r a f t ,  and i t ' s  impregnated wi th  a  f a s t - c u r e  r e s i n  which o f f s e t s  



t h e  shrinkage and t h e  warpage of the  melamine r e s i n s .  I n  
o the r  words, you'd have one warping i n  t h i s  d i r e c t i o n  and 
another warping i n  t h i s  d i r e c t i o n ,  and the  fo rces  would tend 
t o  equa l i ze .  For t h i s  warper shee t  we pay $450,000 f o r  a  yea r .  

Las t ,  we have t h e  sanding shee t  which i s  impregnated wi th  
r e s i n ,  and i s  sanded of f  i n  t h e  f i n a l  opera t ion  t o  give you the  
rough sur face  f o r  bonding t o  your masonite o r  plywood su r face .  
These t o t a l s  add up t o  $1,618,000 f o r  the  coated shee t ;  add 
your I.M.E. on of another  $1,145,000 and a  manufacturing cos t  
f o r  t h i s  shee t  of $2,763,000 f o r  10,000,000 square f e e t  o r  
roughly 2 7 . 6 3  p e r  sq .  f t .  of t e x t o l i t e .  

Now l e t ' s  break down t h e  cos t  per  shee t  and see  what we 
g e t  f o r  our money. We have t h e  overlay s h e e t ,  a  3-l/2 m i l  
shee t  of expensive high grade, high q u a l i t y  paper, which we 
buy from the  Hurlberg Paper Co., i t ' s  65% rayon and 35% rag .  
This i s  an expensive s h e e t .  It has t o  be c l ean  and very t r a n s -  
parent .  We t r e a t  t h i s  wi th  a  bath of 50% melamine r e s i n ,  a 
very expensive r e s i n ;  d i l u t e  t h a t  with water  and a  small  
amount of isopropyl  a lcohol .  Inc iden ta l ly ,  t h i s  t s  one poin t  
where we're  ahead of our competitors,  who use e t h y l  a lcohol  
which i s  much more expensive than isopropyl  a lcohol .  The 
f i n a l  shee t  comes out wi th  a  r e s i n  content of 65 t o  68% and 
i n c i d e n t a l l y ,  t h i s  shee t  does not a c t u a l l y  provide t h e  sur face ;  
you have a  smooth melamine su r face  and not  t h e  shee t  i t s e l f ,  
because i f  t h e  shee t  protrudes you have a  d u l l  su r face  e f f e c t ,  
and t h i s  they  do not  want, i n  some sheets<.  I n  o the r  shee t s  
they a c t u a l l y  tr  f o r  t h i s .  This breaks t h e  cos t  down t o  a  
paper cos t  of $8 $ ,000, p l a s t i c s  $130,000 and labor  $36,000, 
adding up t o  a  t o t a l  of $250,000. This is  f o r  t h e  overlgy 
s h e e t .  Then you come t o  t h e  decora t ive  s h e e t ,  t h e  p r i n t  
s h e e t .  It i s  a  7 m i l  s h e e t ,  100% alpha f i b e r  which i s  nothing 
more than ord inary  paper, h ighly  p u r i f i e d ,  where youlve taken 
a l l  your simple sugars  and l ignons o u t .  This  is pigmented 
wi th  compounds such a s  t i t an ium dioxide o r  z inc  s u l f i d e  t o  
g ive  it opaci ty;  because, when you look a t  t h i s  t e x t o l i t e  shee t  
on t h e  top  you only want t o  see  t h e  p r i n t  shee t ;  you don ' t  
want t o  see  t h e  b a r r i e r  shee t  below. If  you do no t  put 
pigments i n  it w i l l  be t r ansparen t  l f k e  t h e  top  s h e e t .  This ,  
again,  they maintain t e r r i f i c  s tandards of c l e a n l i n e s s .  They 
t r e a t  it with a  bath,  d i l u t e d  down wi th  urea .  The urea l e s sens  
t h e  good q u a l i t i e s  of your s h e e t s ,  but a s  long as  t h i s  does 
not  migrate up i n t o  t h e  shee t ,  you can maintain t h e  e f f e c t  and 
keep melamine up here  and urea here.  The f i n a l  shee t  has a  
45 t o  47% r e s i n  content  which is  h a l f  urea and h a l f  melamine. 
The cos t  breakdown, - $92,000; p r i n t i n g  - $131,000 -- you can 

cos t s  a r e  a  l a r g e  amount of t h e  t o t a l  -- t h e  
and t h e  l abor  $55,000, adding up t o  t a  

f o r  t h e  decora t ive  s h e e t .  

There you have your funct ioning  su r face .  The t o t a l  c o s t s  
of t h e  shee t  a r e  $~40 ,000 ,  t h e  diaphane separa to r  which should 
not  be i n  here because it i s  t h e  lowest, $36,000, and the  
assembly c o s t s ,  AAE, IPIIE, $ ~ ~ o , o o o ,  a  t o t a l  of $ ~ , I . ~ ~ , o o o  buys 



t h e  funct ioning su r face .  What do we ge t  on t h e  funct ioning  
face? We g e t  temperature r e s i s t a n c e  - i n  o t h e r  words, when 

s u r -  
t h e  

housewife l a y s  a  f ry ing  pan on t h e  su r face  i t  does not  bubble, 
it does not darken. You ge t  abras ion  r e s i s t a n c e  - when she 
rakes t h a t  f r y i n g  pan across  t h e  sur face  it does not s c r a t c h .  
You ge t  corrosion r e s i s t a n c e  - she can wash it wi th  de tergents  
and soap. You g e t  s t a i n  r e s i s t a n c e  - when she s p i l l s  something 
on it i t  doesn ' t  d i s c o l o r .  You ge t  high p o l i s h  and smoothness; 
i t ' s  e a s i l y  cleaned and it  looks good. You ge t  t h e  design you 
want - and i n c i d e n t a l l y  they have a  v a r i e t y  of designs which 
you can pick from. And l a s t ,  you have t h e  impact s t r e n g t h  
which i s  p a r t i a l l y  connected w i t h  t h e  funct ioning  su r face .  

Now, what e l s e  do we need a f t e r  you buy the  funct ioning  
sur face?  You need support  f o r  t h i s .  You need something t o  
give i t  s t r e n g t h  while i n  shipping and handl ing.  You need 
s t r e n g t h  while mounting and you need s t r e n g t h  a t  o r  i n  se rv ice ;  
s o  when you drop something on it i t  doesn ' t  crack i t ,  or  it 
doesn ' t  s p l i t  when your plywood gives and t akes  wi th  t h e  
humidity i n  t h e  a i r .  You need a  hard,  smooth top,  and t h f s  
is connected d i r e c t l y  with t h e  core ma te r i a l  you use .  I f  you 
use a  core ma te r i a l  t h a t  i s  discont inous,  s o f t  i n  one spot  
o r  t h i c k e r  i n  another ,  t h i s  w i l l  be te lescoped i n t o  your s u r -  
f ace  and you w i l l  s e e  t h a t  i n  t h e  f i n a l  design.  Las t ly ,  you 
need a tough body - s t rong  i n  a l l  d i r e c t i o n s ,  a s  I ' v e  s a i d  
before,  s o  it  won't s p l i t  when your plywood gives and t a k e s .  
Inc iden ta l ly ,  they 've  had t r o u b l e  with t h i s .  I n  a  humid 
atmosphere t h e  plywood would have a  tendency t o  expand and 
it s p l i t s  r i g h t  down t h e  c e n t e r .  This i s  one of the  reasons 
you have t o  have suppor t .  For t h i s  support  we now pay a  t o t a l  
of $1,607,000 which we can break down. The r e s i n  ba th  i s  a  
G .  E .  phenolic r e s i n  cu t  wi5h a  s l i g h t  amount of i soproply  
a lcohol ,  You g e t  a  31 t o  33% r e s i n  content i n  your f i n a l  
s h e e t .  You can break down t h e  cos t  of the  b a r r i e r  s h e e t ,  paper 
$60 000, p l a s t i c  $134,000, l a b o r  and l o s s e s  $53,000 - a  t o t a l  
of $247,000 f o r  t h e  b a r r i e r  s h e e t .  It c o s t s  us $247,000 
e s s e n t i a l l y ,  t o  prevent t h e  thermoplast ic  r e s i n s  from flowing 
through up i n t o  your p r i n t  shee t  and d i sco lo r ing  i t .  

Then you come t o  t h e  f o u r  f i l l e r  s h e e t s ,  broken down 
a s  follows: Here they  cu t  i t  wi th  Vinso1,the cheaper thermo- 
p l a s t i c  r e s i n s .  They cut  t h e  p r i c e  here by using Vinsol i n  
your phenolics .  F i n a l  r e s i n  content  i s  30 t o  33% about 
h a l f  and h a l f  Vinsol and phneol ic .  Break it down i n t o  paper 
c o s t s  again - p l a s t i c s  $118,000, l abor  $83,000, and Vinsol 
$31,000. The f i l l e r  shee t s  broken down cos t  us $352,000. 

You can do t h i s  same t h i n g  wi th  t h e  warper shee t ,  the 
shee t  t h a t  prevents  the  warping of t h e  f i n a l  t e x t o l i t e  s h e e t .  
It o f f s e t s  t h e  shrinkage tendency of t h e  melamine. Here you 
use a  f a s t - cu re  r e s i n .  Paper c o s t s  $31,000, t h e  p l a s t i c  c o s t s  
$92 000, and t h e  l abor  and l o s s e s  $31,000 adding up t o  a  t o t a l  
of $154,000. The sanding s h e e t  i n  the  same manner; you use t h e  



same r e s i n  here as  you use i n  t h e  f i l l e r  s h e e t s ,  oply leave 
out t h e  Vinsol.  You have a  f i n a l  r e s i n  content  of 30 t o  33$, and 
t h i s  i s  sanded o f f ,  i n  t h e  f i n a l  operat ion.  The paper c o s t s  
$30,000, t h e  p l a s t i c s  $38,000 and t h e  l abor  $21,000. It would 
be n ice  i f  we could e l iminate  t h i s  operat ion e n t i r e l y .  Q u i t e  
a  saving r i g h t  t h e r e .  

Are we buying funct ion? The shee t s  f o r  which you buy 
t e x t o l i t e ,  t h e  funct ioning s h e e t s ,  cos t  us $1,156,000 f o r  
10,000,000 square f e e t ,  o r  11-1/2# per  sq .  f t .  The support  
which goes under t h a t  cos t s  us $1,607,000 o r  16# per sq .  f t .  
A cursory observat ion of t h i s  would i n d i c a t e  t h a t  we're paying 
t o o  much f o r  t h e  support .This i s  jus t  kind of a  schematic 
diagram t o  show you how they  impregnate t h e s e  shee ts  and why 
you have t o  use paper t h a t  has wet s t r e n g t h .  Newspaper would 
be t h e  i d e a l .  J u s t  t o  use newspaper made out of ground wood 
and a  low amount of s u l f i d e ,  o r  s u l f a t e  pulp would be cheap. 
But i t  i s  t o o  weak and does not  have wet s t r e n g t h ,  It jus t  
t e a r s  i n  two when passed through t h e  baths .  The paper comes 
of f  the  r o l l  over here,  passes through t h e  bath,  and is s a t u r a -  
t ed  - you have t o  have a  s a t u r a t i n g  paper s o  i t  w i l l  t ake  up 
s u f f i c i e n t  q u a n t i t i e s  of r e s i n  t o  give you a  laminat ion.  It 
passes here through a  doctor  blade more o r  l e s s  t o  remove 
t h e  excess r e s i n ,  and goes t o  t h e  dryers ,  where t h e  alcohol  
and the  water a r e  evaporated o f f  leaves a  dry r e s i n  on your 
shee t .  

So  you come t o  your p ress ing  opera t ion .  I drew t h i s  up 
s o  i t  would be easy t o  expla in  some of t h e  approaches t h a t  we 
have taken t o  cu t  some of t h e  c o s t s  out of t h i s ,  and as  I say, 
l i k e  Roy, I c a n ' t  make any g r e a t  claim t o  savings; we haven ' t  
made any savings y e t .  This i s  your press ing  opera t ion .  
You have two steam-heated r o l l e r s  on t h e  end. The shee t s  a r e  
double shee t s  with the  backs i n  t h e  cen te r ,  and wi th  a  diaphane 
shee t  sepa ra t ing  them. The f r o n t s  face  a  s t a i n l e s s  s t e e l  pan, 
90 m i l s  t h i c k ,  very smooth which gives a  smooth sur face  t o  
t h e  t e x t o l i t e  s h e e t .  You cannot have any d i s c o n t i n u i t i e s .  
Any sc ra tch ing ,  e t c .  i s  te lescoped i n t o  your f i n a l  product. 
So you bui ld  up your s t a c k  i n  t h i s  manner and s l i p  it r i g h t  
i n  the  p ress .  The d is tances  between t h e  two pans a re  f ixed;  
i n  o the r  words, they  c a n t t  increase  or  decrease appreciably,  
on t h e  presses  t h a t  they  have t h e r e .  For ins tance ,  i f  you 
laminate on a  masonite board, make i t  1/4 inch  o r  1/2 inch 
th ick ,  t h a t  means t h a t  you can jus t  put t h a t  many l e s s  s h e e t s  
i n .  I f  you make it 10 m i l s  t h i c k ,  you can put t h a t  many more. 
O f  course, i t  i s n ' t  a  d i r e c t  funct ion ,  because you have your 
90 m i l  s t a i n l e s s  s t e e l  s h e e t s  which go between the  faces  
of these .  You have t o  t r a n s f e r  your hea t  from t h e  steam heated 
ba t tens  down completely through your shee t s  i n  order  t o  ge t  t h e  
c  ur ing  . 

Mow, I hope t h a t  you have a  p i c t u r e  of how you can take  
a  shee t  l i k e  t e x t o l i t e  t h a t  on a  f i r s t  observat ion does n o t  
appear t o  break down and lend i t s e l f  t o  value ana lys i s  s tudy 



l i k e ,  say,  a  washing machine o r  an i roner ,  o r  something l i k e  
t h a t .  On f u r t h e r  s tudy i t  breaks down j u s t  a s  b e a u t i f u l l y  
and lends i t s e l f  t o  value a n a l y s i s  j u s t  a s  w e l l .  

Larry s a i d  a  minute ago t o  b l a s t  first., Well, I picked 
f i r s t . l i k e  everybody e l s e .  So w e ' l l  pick and then w e ' l l  b l a s t  
l a t e r .  

Going back i n t o  t h e  h i s t o r y  of t e x t o l i t e  we found t h a t  
o r i g i n a l l y  they  d id  not  use t h i s  high-cost paper, t h i s  65% 
rayon, 35% r a g .  They used an a l l  alpha f i b e r ,  a  cheaper 
shket ;  jus t  about h a l f  the  p r i c e  of the  present  one. But a t  
t h a t  time they had s t a i n l e s s  s t e e l  ba t t ens  which were chrome- 
p la ted ,  and every time one of t h e  opera tors  scratched i t  o r  
it got dented it was necessary f o r  them t o  t ake  t h a t  s h e e t ,  
s h i p  it t o  a  s t e e l  company; have it de-chromed, and ohrome 
p l a t e  i t  again,  then send it back t o  t h e  Coshocton p l a n t .  
This was very expensive.  They found t h a t  they  could g e t  j u s t  
about the  same r e s u l t s  i f  they  went t o  a  s t a i n l e s s  shee t  - 
I th ink  i t ' s  304 s t a i n l e s s  s t e e l  - and they  put  i n  t h e i r  own 
buff ing machines i n  t h e i r  shop, and f ixed  up t h e i r  own p l a t e s  
when they scratched them. They cu t  a  t e r r i f i c  amount out of 
t h e i r  c o s t s  i n  t h f s  manner. But a t  t h a t  same time they  found 
wi th  t h e  s t a i n l e s s  s t e e l  s h e e t s  which were not  chrome p la ted ,  
they  got a  fogging e f f e c t  when they used t h e  alpha s h e e t .  
I n c i d e n t a l l y ,  about 50% of t h e  indus t ry  s t i l l  uses an alpha 
s h e e t .  How they do i t ,  we d o n ' t  know; e i t h e r  t h e y ' r e  using 
chrome pla ted  pans, o r  they 've l i cked  t h e  problem i n  some 
o t h e r  manner. Nevertheless ,  they found they  got  fogging of 
t h e  s t a i n l e s s  s t e e l  pans; t h e  melamine r e s i n  was picked up and 
deposited on t h e  su r face  of t h e s e  pans and i t ' s  not  easy t o  
g e t  t h i s  s t u f f .  They t r i e d  many d i f f e r e n t  so lven t s  wi th  
no t  too  much success .  Undoubtedly you can use an ac id  o r  a  
base  but you have t o  n e u t r a l i z e  these  and t h i s  cos t s  a  l o t  of 
money and they  l i k e  t o  use something l i k e  a l coho l .  

- -  "-.- ' % + * . %  This morning we have a  r e a l  t r e a t  f o r  you. We have wi th  
us an exper t ,  i n  t h e  f i e l d  of packaging. He's Paul Vogt, Co- 
o rd ina to r  of Packaging, Shipping and Handling f o r  the-Hanufactup- 
ing  Services  Dept. of the  whole General E l e c t r i c  Co. Not 
only i s  t h i s  man an expert  i n  packaging i n  t h e  General E l e c t r i c  
Co., he s t h e  exper t  i n  packaging throughout t h e  United S t a t e s .  
H e  i s  e x t r G l y  w e l l  known i n  t h i s  f i e l d ;  h e ' s  t h e  National 
Vice-Chairman of t h e  Board of Direc tors  of t h e  Soc ie ty  of 
I n d u s t r i a l  Packaging and Mate r i a l  Handling Engineers; h e ' s  
a l s o  t h e  chairman of t h e  Packaging and Packing Division of t h e  
American Ordnance Association and chairman of t h e  Packing S e c t i ~ n . ~  



D l  5 

S o c i e t y  f o r  t h e  Advancement of Management. I could read you 
off  a  l i s t  here  t h a t  I t h i n k  is  a s  long a s  your arm. I know 
he has an i n t e r e s t i n g  s t o r y  f o r  you - and i f  you w i l l  permit 
m e  t o  cu t  it down t o  saying j u s t  t h i s :  He i s  t h e  packaging 
expe r t  and I am s u r e  t h a t  he can he lp  you wi th  your packaging 
problems. M r .  Vogt. 

Gentlemen, i t  c e r t a i n l y  i s  a  p leasure  t o  a t t e n d  one of 
your  meetings on Value Analysis  Training.  Not too  long ago 
I had t h e  p l easu re  of t a l k i n g  t o  t h e  l o c a l  chap te r  of t he  
S o c i e t y  f o r  t h e  Advancement of I n d u s t r i a l  Packaging and 
Mater ia l  Handling ~ n g i n e e r s  i n  Phi lade lphia .  When I a r r i v e d  
t h e r e  I went t o  t h e  h o t e l  and r e g i s t e r e d ,  and t h e  f i r s t  room 
they  took me t o  was occupied, a s  usua l .  The second room t h e  
maids were working t h e r e ,  j u s t  c leaning  i t  up. I found t h a t  
I only had a  few minutes i n  t h e  room before  I had t o  l eave  
f o r  t h e  meeting, s o  I was working wi th  my s l i d e s ,  and one 
of the  maids. came up t o  me and s a i d ,  "what have you the re?"  

11 I s a i d ,  I have some s l i d e s . "  She s a i d ,  " ~ n y  p i c t u r e s  of 
~ h i l a d e l p h i a ? "  I s a i d ,  "NO p i c t u r e s  of ~ h i l a d e l p h i a " .  "where 
do ou work?'' she  s a i d ,  I s a i d ,  "I work w i t h  General E l e c t r i c  
Co.' She s a i d ,  "HOW long have you been wi th  t h e  General 
E l e c t r i c  Co.?" I s a i d ,  T h i r t y  y e a r s .  

'1 
" " ~ h i r t y  years  i s  a  

long, long t ime." 'yes, it i s .  She s a i d ,  "They've go t  a  
p l a n t  here  haven ' t  they?" I s a i d ,  "yes,  they 've  got  a  p l a n t  
he re  out on Elmwood Ave." She s a i d ,  "I wonder i f  I could g e t  
a  job out there?"  I s a i d ,  "wel l ,  t h e  General E l e c t r i c  Co. 
is  always looking f o r  good people ."  .She s a i d ,  "well ,  I be l i eve  
1'11 go out  t h e r e  and s e e  i f  I c a n ' t  g e t  a  job. You know, 
t h e r e ' s  one t h i n g  about t h e  General E l e c t r i c  Co. - i t ' s  a  
mighty-mighty f i n e  company. The Western E l e c t r i c  Co. i s ,  t o o ,  
bu t  1'11 t e l l  you something r i g h t  now, t h e  General E l e c t r i c  
Company makes good F r i g i d a i r e s  . 11 

General E l e c t r i c ,  being a s  l a r g e  a s  it is ,  having p l a n t s  
s c a t t e r e d  from coas t  t o  c o a s t ,  and manufacturing complete 
products weighing l e s s  than  an ounce t o  many hundreds of tons ,  
boxing, packing and sh ipping  opera t ions  p resen t  numerous 
problems. I n  most cases  our  sh ipping  super in tendents  a r e  respon- 
s i b l e  f o r  botk receiving.  and shipping;  s o  we f e e l  t he re  is a  
d e f i n i t e  t i e - i n  i n  manufacturing, i n  packaging and m a t e r i a l s  
handl ing.  Packaging, sh ipping  and m a t e r i a l s  handl ing is  now 
being coordinated i n  t h e  Manufacturing Se rv ices  Div is ion .  This  
a l s o  inc ludes  package r e sea rch ,  t h e  s t a n d a r d i z a t i o n  of packaging 
and ma te r i a l s  handling through t h e  Packaging, Tes t ing  and 
Developmental Laboratory.  The es tabl ishment  of s tandard t e s t  
procedures; designs and s p e c i f i c a t i o n s ;  and t o  see  t h a t  
ma te r i a l s  a r e  packaged t o  reduce m a t e r i a l s  handl ing c o s t s .  I n  
each department of General E l e c t r i c  t h e r e  is a  departmental  
coord ina tor  r e spons ib le  f o r  t h i s  a c t i v i t y  i n  h i s  department.  
He i s  acquainted w i t h  a l l  t h e  l a t e s t  developments i n  packaging, 
shipping and m a t e r i a l s  handl ing and p laces  i n t o  use those  ideas  



t h a t  w i l l  improve h i s  p r e s e n t  ope ra t ion .  An o rgan iza t ion  such 
as  t h i s  which provides  a  f r e e  exchange of informat ion promotes 
t h e  f i n e s t  kind of teamwork. 

Must has been accomplished by t h e  va r ious  departments 
along t h i s  a c t i v i t y .  P i c t u r e ,  if you w i l l ,  a f r e i g h t  t r a i n  
75 miles long which i s  n e a r l y  h a l f  t he  d i s t a n c e  between 
Albany and New York, f i l l e d  wi th  packing m a t e r i a l .  E ight  
m i l l i o n  d o l l a r s  worth of lumber i n  wooden boxes; t e n  m i l l i o n  
d o l l a r s  worth of corrugated and f i l l e r  p ieces ;  and two m i l l i o n  
d o l l a r s  worth of paper products .  This would r e p r e s e n t  General 
E l e c t r i c ' s  annual purchase of packing m a t e r i a l s  bought i n  
one yea r  a t  one c e n t r a l  l o c a t i o n  f o r  n e a r l y  130 p l a n t s  
loca ted  i n  88 c i t i e s  i n  22 s t a t e s .  This a l s o  g ives  you some 
idea of t h e  huge t a s k  i n  s ecu r ing  m a t e r i a l s  and t h e  expense 
involved t o  adequate ly  p r o t e c t  t he  many products  G .  E .  manu- 
f a c t u r e r s  from t h e  hazards  encountered i n  t r a n s p o r t a t i o n .  

It i s  now es t imated  t h a t  General  E l e c t r i c  Co. w i l l  spend 
30 m i l l i o n  d o l l a r s  i n  1952 f o r  packing and sh ipping  m a t e r i a l s .  
An a d d i t i o n a l  50 m i l l i o n  d o l l a r s  i s  spent  f o r  incoming t r a n s -  
p o r t a t i o n  from s u p p l i e r s  and f o r  sh ipping  outgoing products  
t o  customers.  Recent and proposed increased  r a t e s  f o r  r a i l ,  
t r u c k  and p a r c e l  pos t  c a r r i e r s  w i l l  r a i s e  General E l e c t r i c ' s  
t r a n s p o r t a t i o n  c o s t s  $3,500,000 annual ly .  Expendi tures  of 
more than 80 m i l l i o n  d o l l a r s  i n  packaging, m a t e r i a l s  and t r a n s -  
p o r t a t i o n  charges  r e p r e s e n t s  a  f e r t i l e  f i e l d  f o r  economy and 
a  r e a l  cha l lenge  f o r  c o s t  r e d u c t i o n  i n  our box, pack and 
s h i p  ope ra t ions .  This  can only  be accomplished by aggres s ive  
a c t i o n  i n  t h e  ope ra t ing  groups through t h e  s e l e c t i o n  of t h e  
proper  men t o  organize  and s t i m u l a t e  t h i s  work. An adequate 
program of p r o j e c t s  t o  be reviewed, t h e  a p p l i c a t i o n  of new 
and cheaper but  e q u a l l y  s a t i s f a c t o r y  packing m a t e r i a l ,  a  
thorough review of t h e  packing charges which a r e  hidden i n  t h e  
c o s t  of t h e  vendor 's  product .  You' re  working on vendors 
t h i n g s ,  I know, today on your value a n a l y s i s  and t h e r e  i s  one 
t h i n g  t o  remember, gentlemen: a r e  we being charged f o r  t h e i r  
packing? Are we being overcharged? Is  t h e  packing r i g h t ?  

The adopt ion of automatic packing, p a r t i c u l a r l y  on 
conveyorized assembly l i n e s  - I ' d  l i k e  t o  j u s t  s t r e s s  one 
po in t  here:  t h e r e ' s  no t  a  p l ace  i n  General E l e c t r i c  Co. 
where we have automatic packaging. We a r e  working on two 
o r  t h r e e  p r o j e c t s  a t  t h e  p r e s e n t  t i m e ,  but  b e l i e v e  i t  o r  no t  
t h e  m i l l i o n s  of lamps t h a t  we bui ld  a r e  no t  packaged au to-  
m a t i c a l l y .  Cooperation wi th  engineers  and commercial u n i t s  
f o r  economical .packaging when new designs  a r e  o r i g i n a t e d  - 
t h e r e ' s  another  p l ace  where we f a l l  down very,  very badly.  
A l o t  of t imes ,  I know, t h e  packaging engineers  a r e  n o t i f i e d  
t h a t  h e r e ' s  a  new product .  Then i t  reaches  t h e  Shipping 
Department o r  i n  t h e  boxing o r  packing a r e a .  That should 
have been designed a t  t h e  t ime t h e  product is designed.  That 
way, we may, by working toge theq  c e r t a i n l y  h e l p  t h e  des ign  
engineer  and p o i n t  out  h i s  weaknesses, perhaps,  i n  design 
where i t ' s  going t o  c o s t  many pennies f o r  e x t r a  packaging t o  
p r o t e c t  t h a t  one l i t t l e  p a r t  of h i s  des ign .  



A reduct ion i n  t h e  paper rou t ine  and c l e r i c a l  work through 
t h e  mechanical prepara t ion  of shipping documents. This i s  now 
being done a t  one of our p l a n t s ,  t h e  mechanical prepara t ion  of 
shipping documents. I happened t o  be down i n  our warehouse i n  
Zanesvi l le ,  Ohio l a s t  week and I never saw s o  much work being 
done with t h e s e  IBH machines a s  I saw the re ;  p r a c t i c a l l y  a l l  
of t h e i r  work i s  being done wi th  IBM machines, and t h a t ' s  
one place where we c e r t a i n l y  can save a  l o t  of money. 

It i s  hardly be l ievable  t h a t  35 years  ago we were packing 
meters by wrapping them i n  paper and f l o a t i n g  them i n  s t raw,  
e i g h t  t o  a  b a r r e l ;  o r  f r a c t i o n a l  horsepower motors - s i x  i n  
a  heavy dimension wooden box, a l s o  being f l o a t e d .  That i s  t h e  
way massive production was being packaged where customers 
purchased our products i n  l a r g e  q u a n t i t i e s .  With t h e  produc- 
t i o n  a s  i t  i s  today, i t  is d i f f i c u l t  t o  v i s u a l i z e  t h e  tremendous 
amount of space t h a t  would be required f o r  t h e  packing and 
s t o r i n g  of raw mate r i a l s  and f in i shed  products,  should we 
not  have improved our packing operat ions and methods. The 
improvements made i n  packaging development and research  has 
done much t o  make t h i s  an important p a r t  of manufacturing 
and I am glad t o  say  has kept pace wi th  modern indus t ry .  

F i r s t ,  we must know what we a r e  doing, when changes a r e  
made i n  packaging, and second we must have some way t o  evalua te  
t h e  car ry ing  q u a l i t i e s  of var ious ma te r i a l s .  Through t h e  
adoption of many new developments i n  packaging, we have come 
up with many worthwhile savings .  For example, through the  
coordinated program we have increased our savings i n  the  
Apparatus Department. I n  1946 t h e  savings were $193,000; i n  
1947, when we r e a l l y  got  r o l l i n g ,  t h e  savings went t o  $770,000; 
i n  1948 i t  was $885,000; i n  1949 it was increased t o  $1,220,000, 
and i n  1950 it was increased t o  l-1/2 m i l l i o n .  Then our f i r s t  
company-wide box, pack and s h i p  program, which was l a s t  year ,  
went over 4 mi l l ion  d o l l a r s ,  company-wide, and we es t imate  
t h a t  t h i s  year  i t  w i l l  go about 4-1/2 m i l l i o n  - we have nea r ly  
3 mi l l ion  d o l l a r s  f o r  t h e  f i r s t  7 months of 1952. 

I brought along with me some s l i d e s  t o  g ive  you some idea 
a s  t o  how we have made a  l o t  of these  changes. 1'11 be glad 
t o  show them t o  you now, and i f  t h e r e  a r e  any quest ions,  gen t l e -  
men, during t h e  showing of these  s l i d e s ,  1'11 be very glad t o  
answer them. 

I thought t h i s  would be i n t e r e s t i n g  t o  you jus t  t o  show 
how paper is made. Here a r e  t h e  logs  a s  they  have been c u t  
in t h e  f i e l d .  They a r e  hauled i n t o  t h e  p l a n t  and then they  go 
through what i s  known as  a  washer, from t h e  washer they go 
i n t o  a  chipper ,  and then through t h i s  washer they a l s o  have a  
debarker - it t akes  a11 of t h e  bark o f f ,  and from t h e r e  it  
goes i n t o  t h e  chipper .  Then i t  goes i n t o  t h e  screens - i t ' s  
a l l  screened o u t .  From t h e r e  it  goes i n t o  a  ch ip  s to rage ,  



and a d i g e s t e r  which you s e e  here and then  it comes down through 
here i n t o  what they c a l l  t he  cyclone and wash pan. From t h e r e  
it goes i n t o  t h e  blending operat ion,  and t h e n r i n t o  t h e  screen  
again,  washed and bleached, then  through another  washer, bleached 
pulp s to rage  ches t ,  a s  you s e e  here; then it comes down i n t o  a 
bea ter ,  then over through t h e  chest  and around through t h e  Jordan. 
This is c a l l e d  a save -a l l .  There 's  where they t ake  a l l  t h e  
pa r t s ,  out of t h e  wood such as  r o s i n ,  sulphur  and o the r  th ings  
t h a t  come out of wood products .  I t ' s  almost t h e  same i n  t h e  
manufacturing of paper a s  it is  wi th  meat packers.  The only 
t h i n g  t h a t  they  have l e f t  any more i s  a squeal  and t h a t ' s  j u s t  
about a l l  t h a t ' s  l e f t  i n  t h e  making of paper.  It comes through 
t h e  screen and r i g h t  here is  a long Ford in ie r  machine. I 
might say t h a t  t h a t  machine through here would be about 150 f t .  
long. It presses  i t  and it goes through t h e  dryer ,  and i n t o  
t h e  calender  machine which calenders  the  paper .  Then it 
goes i n t o  t h e  r e e l s ,  t h e  trimmers, and then  from t h e  trimmer 
i n t o  t h e  s to rage  and i n t o  t h e  box c a r .  That g ives  you some 
idea a s  t o  how i t ' s  handled. 

This w i l l  g ive  you an idea a s  t o  how t h e  f i b e r s  i n  cor-  
rugated paper look, highly magnified; you can see  t h e  b ig  
cord f i b e r s .  That is  i n  a p iece  of what is  known as  Fordin ier  
K r a f t .  I th ink  t h e  next job w i l l  show you - t h i s  is out of 
ju te  ma te r i a l .  You s e e  how f i n e  these  f i b e r s  a r e ,  and you 
s e e  how coarse t h e  o thers  were. That i s  a new development - 
I saw new, i t ' s  come wi th in  t h e  l a s t  10 o r  15 years  - and 
t h a t  has helped us tremendously because we can ge t  boxes t h a t  
w i l l  go up as  high as  500 lb .  t e s t  and now we have a new one 
up t o  600 l b .  t e s t  where we can pack 140 l b s .  i n  a corrugated 
box. J u s t  r e c e n t l y  I was i n  a p lan t  down a t  Hartford Ci ty ,  
Indiana where they  have manufactured a double-wall board t h a t  
t e s t e d  1190 l b s .  Tha t ' s  s t r o n g e r  than you g e t  even out of 
a piece of 3/16" veneer, s o  I don ' t  know where t h e y ' r e  going 
t o  go i n  t h e  manufacturing of paper .  

This i s  a p i c t u r e  of t i m e  switches which were formerly 
manufactured a t  our Somersworth, N .  H .  p l an t  and a r e  now being 
manufactured a t  our Morrison, I l l i n o i s  p l a n t .  This shows t h e  
old method of packing; 24 packing pieces were used t o  pack 18 
of these  t i m e r s .  You ' l l  a l s o  n o t i c e  t h a t  t h i s  i s  a creased 
p iece  and each one of the  ends had t o  be s t a p l e d  t o  hold 
t h e  t imer  i n  p lace .  This w i l l  g ive you a l i t t l e  b e t t e r  p i c t u r e  
of i t ;  it r e s t s  r i g h t  here;  and i t  r e s t s  r i g h t  next  t o  t h i s  
mounting you see  t h e r e  and a l s o  over here .  ' 

This shows t h e  old and t h e  new method of packing. Here 
w e  use t o  pack these  s i x  t imers  - 7 pieces of t h i s  d iecu t  and 
a l l  of these  wi th  t h e  new method of packing where we have jus t  
one die-cut  pad, we have 5 t imers  t o  one packing p iece .  This 
w i l l  g ive you some idea as  t o  jus t  how t h a t  works, These 
smal l  d iecu t  holes  here,  f i t  i n t o  t h e  mounting lugs here ,  and 
hold these  th ings  i n  p o s i t i o n .  You ' l l  a l s o  n o t i c e  t h i s  f l a t  



piece across  t h e  top  here is  almost an inch  wide. Here i t  i s  
i n  t h e  box and t h e  box is  s l i g h t l y  l a r g e r  than  t h e  o ther  one 
and i n  t h i s  box we pack 30, while  i n  t h e  o t h e r  box we used 
t o  pack 18. Another th ing ,  due t o  t h e  width of t h i s  piece 
across  here,  we were a b l e  t o  e l iminate  a l l  t h e  i n t e r i o r  packing 
wi th  t h e  exception of these  th ree ;  no pads were needed through 
t h e  center .  This box here was squared up; when it was squared, 
we d i d n ' t  need any pad a t  t h e  top  because t h e  inner  f l a p s  , 

met. This amounted t o  q u i t e  a l a r g e  saving. 

This i s  a p i c t u r e  of some cutouts ,  manufactured a t  our 
P i t t s f i e l d  P l a n t .  Here a r e  s i x  cutouts  t h a t  were formerly 
packed using 6 o r  8 packing p ieces ,  a l l  d i f f e r e n t .  NW we 
use one packing p iece  t o  pack each one ins tead  of t h e  s i x ,  
but i t ' s  again a case of s t andard iza t ion ;  we 're  packing a l l  
cu touts  i n  t h e  same manner. 

This is a clock t h a t ' s  used i n  t h e  clock-radio.  The 
old method of packing is  on your l e f t ,  showing one piece here ,  
another  p iece  here t h a t ' s  almost a box - it has two f l a p s  
on the  outs ide;  you pay f o r  t h i s  ma te r i a l  r i g h t  here but you 
don ' t  ge t  it because it i s  c u t  o f f ;  you a l s o  pay f o r  t h i s  
type of ma te r i a l  here  and you d o n ' t  g e t  i t  because it too  is 
c u t  o f f .  You pack one of them i n  one package each and here 
you have f i v e  of them i n  one using two packing p ieces .  Here 
is  another case where we packed 5 of them t o  one packing 
p iece .  You ' l l  a l s o  no t i ce  how t h a t ' s  designed; it comes up 
a t  t h e  top  and t h e s e  long p ieces  come below and I t ' s  s t a p l e d  
on each s i d e  t h e r e  s o  t h a t  t h e  long stem t h a t  goes c l e a r  t o  
t h e  back of t h e  r a d i o  i s  f u l l y  pro tec ted .  

This i s  a s ign- l igh t ing  t ransformer which is  manufactured 
a t  For t  Wayne. This is  t h e  old method packing, as  you see  here  
they  used s i x  packing pieces;  the  new method of packing uses 
one packing p iece .  



D l a  , 

'This f i rst  o p e r a t i o n  you see h e r e  f s  t o  f o l d  i n  t h e s e  
two pbeces  h e r e ;  one a t  t h e  back and one a t  t h e  f r o n t ;  pro-  
t e c t i n g  t h e s e  p o r c e l a i n  b u s h i n g s  you see h e r e ,  The n e x t  i s  
%o f o l d  t h e s e  two p f e c e s  a n d  t i p  t h e  t r a n s f o m e r ,  The n e x t  
one i s  t o  throw t h e s e  two p i e c e s  on t h i s  side; a g a i n ,  a l l  i n  
one packing c a s e ,  There i t  i s  g o i n g  i n t o  t h e  c o n t a i n e r ,  
Y o u B l l  n o t i c e  you have  a unffomn b a r r i e r  a round  t h e  e n t i r e  
s u r f a c e  of  t h e  end o f  t h e  t r a n s f o r m e r ,  Tha t  t y p e  o f  packing,  
a g a i n ,  h a s  made a tremendous s a v i n g  a t  o u r  P o r t  Wayne Works. 

These are ba l las t  t r a n s f o r m e r s  t h a t  are manufactured  a t  
o u r  DanvilXe, I l l i n o i s  p l a n t ,  'This i s  t h e  o l d  method of pack- 
i n g  u s i n g  a l a r g e  p i e c e  a c r o s s  t h e  c e n t e r ,  push ing  t h e  l e a d s  
i n  h e r e ,  and  t h e n  u s i n g  a smal% p i e c e  h e r e ,  A new develop-  
ment on t h a k  i s  t h i s  one where w e  u s e  two p i e c e s  e x a c t l y  a l f k e ,  
U s e  one p i e c e  th rough  t h e  c e n t e r ,  two p i e c e s  t h a t  w i l l  go  
around t h e  edge  and  s l ide  i n t o  t h e  end o f  t h e  box, T h a t ' s  
a n o t h e r  s a v i n g  w e  made; i n s t e a d  of  opening t h e  box o n . t h e  
s ide,  we open t h e  box on t h e  end. You can a lways  s a v e  a l o t  
o f  m a t e r i a l  by d o i n g  t h a t .  T h i s  h a s  been s u b m i t t e d  t o  t h e  
boys  i n  F o r t  Wayne and I t h i n k  i t g s  g o i n g  t o  b e  adop ted .  

T h i s  i s  a f a i r l y  new development ,  It i s  molded p u l p  
and i s  u s e d  f o r  meters, W e  s t a r t e d  t o  u s e  t h a t  a  yeak o r  y e a r  
and a h a l f  a g o ,  T h i s  t o p  and  bot tom i s  i n t e r c h a n g e a b l e ;  t h e  
i n s i d e  of  t h i s  p u l p  i s  vepy hollow; i t  g i v e s  t h e  m e t e r  p l e n t y  
o f  c u s h i o n i n g ,  'This t y p e  o f  packing can ve ry  e a s i l y  b e  u s e d  
when we ' re  t a l k % n g  a b o u t  autonaatfc packaging.  We have  a l o t  
o f  p ~ o j e c t s  gofng a t  t h e  p r e s e n t  tfme i n  molded pu lp ,  and  t h e  
r e a s o n  f o r  i t  i s  t h e  f a c t  t h a t  molded p u l p  i s  made o u t  of news- 
p a p e r  t r immings and  o l d  newspapers ,  It h a s  no  l%fe  i n  it; 
when p a p e r  g o e s  th rough  the s u l f i d e  p r o c e s s  i t  k i l l s  a l l  t h e  
fibers, and $ h a t g s  e x a c t l y  what happens h e r e ,  So as a r e s u l t  
t h e  m a t e ~ i a l  i t s e l f  i s  v e r y ,  ve ry  cheap,  

We a r e  a l s o  workfng on a bmeter mold a t  t h e  p r e s e n t  
t i m e ,  where t h e  o n l y  t h i n g  y o u ' l l  have t o  do  i s  d r o p  t h e  
f o u r  m e t e r s  i n  one and t h e n  p l a c e  t h e  o t h e r  on t h e  t o p ,  We're 
even t h f n k f n g  0% bagg ing  them; p u t t f n g  them in a p a p e r  bag  
I n s t e a d  of  a e o n t a i n e s ,  

T h i s  i s  a n o t h e r  p i e c e  0% molded p u l p  t h a t  i s  made J u s t  l i k e  
- a corney p i e c e ,  The o u t s i d e  h e r e  i s  a l i t t l e  wider  than  t h e  

back,  t h e  r e a s o n  f o r  i t  i s  t o  p r o t e c t  t h e s e  knobs. We have  
made s e v e r a l  sh ipments  t o  %he west c o a s t  and  back a n d  t h a t  
t y p e  of  pack ing  has proved s a t f s f a c t o r y ,  However, weBre n o t  
u s i n g  i t  a t  t h e  moment as wePpe workfng on a n o t h e r  method which 
employs a  honeycomb, b u t  molded p u l p  d e f i n i t e l y  h a s  i t s  
a p p l i c a t i o n s ,  

T h i s  i s  t h e  o l d  method o f  packing showing f o u r  p i e c e s  and 
a p i e c e  o f  wax pageP t o  p r o t e c t  i t ,  Here i s  o u r  molded p u l p  
pack%ng and  o v e r  h e r e  Is what is  known a s  a honeycomb pack ing ,  
T h i s  i s  a ve ry  good way of  sh ippbng,  and I t h i n k  w i t h f n  t h e  
n e x t  two o r  t h r e e  y e a r s ,  i f  n o t  sooner ,  y o u D 1 %  h e a r  a  whale 



of a l o t  about t h i s  honeycomb m a t e r i a l .  I might say t h a t  
we're making p a l l e t s  and t h i n g s  l i k e  t h a t  from honeycomb 
m a t e r i a l  on an experimental  b a s i s ,  and s o  f a r  they have 
proved very, very success fu l .  

B e r e t s  t he  4-meter molded pulp pack aga in ,  Even a 
l i t t l e  p a r t  i s  b u i l t  i n  h e r e  t o  keep t h a t  meter from turn-  
ing ,  I f  y o u q l  r e c a l l ,  t h i s  meter must no t  t u r n  i n  t r a n s i t  
because of i t s  f l o a t i n g  d i s c ,  i t  must be kept  i n  one p o s i t i o n .  

It t akes  98$ water t o  f low pulp of t h i s  type onto screenw 
and these  a r e  a l l  made on screens .  Also your d i e s  a r e  no t  
t oo  expensive,  

This i s  ano the r  p i ece  t h a t  i s  made ou t  of molded pulp 
t h a t  i s  a l i t t l e  heav ie r ,  I brought t h i s  a long t o  show t h a t  
you can b u i l d  your molded pulp t o - f i t  t h e  contour of your 
product and you can a l s o  b u i l d  i t  s o  t h a t  i t  w i l l  f i l l  t h e  
f l a t s  i n  between t h e  i n n e r  f l a t s .  You s e e  these  smal l  
channels t h a t  we have i n  h e r e ,  Turned over ,  t h i s  i s  t h e  s i d e  
t h a t  f%ts  t h e  t o p  o r  on t h e  bottom, and t h f s  p a r t  h e r e  f i t s  
between t h e  i n n e r  f l a t s ,  s o  i t  e l i m i n a t e s  t h a t  one packing 
pfece t h a t  woula normally be used i f  t h i s  were not  b u i l t  i n  
the molded pulp.  

T h i s  i s  anothek p iece  of a back of a c h a i r  t h a t  I" l i k e  
t o  show you, You can see  how t h i c k  t h i s  can be b u i l t  i n  he re .  
This is  approximately an inch  th i ck ;  and t h i s  i n  he re  1s only 
about 1/4 inch ,  This i s  a p iece  t h a t  has  been flowed on to  
b r a s s  sc reens ,  I p r e d i c t  t h a t  y o u ' l l  h e a r  more about molded 
pulp and honeycomb wi th in  t h e  next 4 o r  5 y e a r s  than almost 
any o t h e r  type  of packing, 

This %s t h e  o l d  and new design f o r  a g i t a t o r s  which a r e  
manufactured a t  our  Taunton, Massachusetts  p l a n t ,  The o l d  
method of packfng you see over  h e r e  was one p e r  conta iner ;  
h e r e  we use  a Christmas t r e e  type of packing,  These a g i t a -  
t o r s  a r e  pushed through t h i s  form from f o u r  d i r e c t i o n s  and 
when t h e s e  th fngs  a r e  p laced  i n  t h e  c o n t a i n e r  t h e r e  f s  n o t  
one of them t h a t ' s  fn  a co rne r  a s  every one of them i s  pro- 
t ee%& a g a i n s t  a f l a t  s u r f a c e ,  This new method of packing 
10 a g i t a t o r s  t o  a carbon i n s t e a d  of one saved 1-36 board f e e t  
of ma$er%al, Today t h i s  h a s  been improved; wePve made t h r e e  
improvemen$s on t h i s  by r e sea rch ,  A s  D r .  K i t t e r i n g  says  about 

119 r e s e a ~ c h ,  Research," he sa id ,  " f s  l i k e  an o l d  dachsund; i t  
s n f l f s  with  i t s  nose f o r  tomorrow and wags i t s  t a i l  today". 
Tha t ' s  e x a c t l y  what we're doing i n  our  r e sea rch  of packaging, 

Th%s i s  another  p i ece  of honeycomb, i t  shows you some of 
t h e  i d e a s  we have f o r  t h e  sh ipping  of r a d i o s  and t e l e v i s i o n  
sets, This  can be  b u i l t  s o  as t o  make a r e g u l a ~  corner  pad 
out of i t ,  This  owe r i g h t  h e r e  goes r i g h t  througki here;  t h f s  
i s  a long p iece  t h a t  5sstrpapped t o  t h e  bottom ana t h i s  i s  
anothek one, Right he re  would be a case  f o r  s t anda rd iza t ion ;  
b u t  t h e  p l a n t  i s  not  l a f d  ou t  t o  bake t h a t  t ype  of packing, 
But expe~a%mental work i s  be ing  done r i g h t  a t  t h e  p resen t  t ime, 



Here a r e  some transformers  which were manufactured a t  
P i t t s f f e l d  but  a r e  now being manufactured a t  o w  Mudson 
F a l l s  p l a n t ,  I n  t h i s  o ld  method of packing we had a l o t  
of wrap-arounds, A l i t t l e  job of s tandardiza t ion  shows how 
we have b u i l t  up pads Ghat go a l l  t h e  way around. 1 th ink  
t h i s  p i c t u r e  i t s e l f  t e l l s  you t h e r e  has been a l o t  of money 
saved on packaging, 

This i s  another  case of where we changed from a wirebound 
box t o  a corruaged box, Y o u u l l  note t h a t  t h e  c l e a t s  around 
the  cen te r  here  hold t h i s  a r r e s t e r  up and p r o t e c t  t h e  bottom 
s e c t i o n ,  The f l a p s  a r e  turned t o  t h e  ou t s ide  under h e m ,  and 
t h i s  heavy p iece  ac ross  here  keeps i t  from moving back an8 ' 

f o r t h  and. a l s o  p r o t e c t s  i t  a t  t h e  top. 

This i s  a bucket wheel and shaf% assembly which was mawu- 
fac tu red  a t  our  Pft tsffeHd Works, These buckets a r e  a l l  placed 
around % h i s  wheel sepa ra te ly  and i t B s  q u i t e  a ted ious  and expensive 
opera t ion ,  So w e  must do everything we can t o  p r o t e c t  i t  and 
no% take too  many chances, 

This wax owe of the  methods 0% packing we had; before  t h f s  
was adopted they used a regu la r  box t h a t  f i t  r i g h t  ovek t h e  top  
and t h f s  th ing  was held fn pos i t ion  by another  piece t h a t  had 
a hole  through i t , a l s o  they had t o  come c l e a r  down i n  here  t o  
be sure t h a t  the  th ing  6 i d n 8 %  rock, Thew we s tarked  on a new 
8eslgn; and a s  you can see  we cut  out q u i t e  a l i t t l e  lumber out 
of i t ,  Each one of these  c l e a t s  here i s  of the  same width but 
not  q u i t e  of the  same l eng th ,  We jus t  use t h i s  small  p iece  up 
h e ~ e  t o  hold t h e  s h a f t  up above t h e  wheels, Then we placed f t  
i n  a co rmga ted  conta iner ,  i n s t ead  of a wooden box, here  you 
have these  f l a p s  t h a t  f o l d  back; t b e y P r e  a l s o  folded back a t  
the  bs%%orn w i t h  one base, t h a t  one fl imsy base a s  compared t o  
t h e  o ther  one; t h i s  one t u r n s  around and we again had t o  go 
down i n t o  t h f s  cav i ty  here t o  hold the  s h a f t  in pos i t ion .  That 
was another  p lace  where we saved a l o t  i n  ma te r i a l ,  l a b o r  and, 
1 might add, f ~ e i g h t ,  

I might say t h a t  evepy pound of f r e i g h t  t h a t  we save, we 
save on an average of 2-1/44, 

These a r e  t h r e e  s t e p s  f a  %he packing of an fnsula%or ,  Tbis 
f s  the  o ld  method sf packing i n  a r egu la r  dimension wooden c r a t e ;  
the  new one i s  I n  a wf~ebouad - you can see jukt ~ Q W  weBve re-  
duced the wefght again and a l s o  t h e  c o s t ,  Then i t  wen% i n t o  the  
corrugated box, 

This i s  an old  m a t e  f o r  a motor, I be l i eve  t h i s  was de- 
signed f o r  the  River Works, I d o n u t  know whether River Works 

ted t h f s  method of packing o r  no t ,  I know our San dose 
p l a n t  i s  us ing  t h i s  w i t h  a g r e a t  d e a l  of success ,  Again, I th ink  
the  p fc tu re  g ives  you t h e  s t o r y  - we a r e  reducing t h e  wefght and 
as a ~ e s u l t ,  t h e  f r e i g h t ,  and another  t h f n g  - $ h i s  corrugated 
box c o s t s  much less, the  r n o t s ~  %s clean,  and ftTs Jus t  a s  easy t o  
handle,  



This i s  a small  KVA t ransformer manufactured a t  
P i t t s f i e l d .  This g ives  you some idea a s  t o  how t h e  o ld  
c r a t e  was made, using t h e  r e g u l a r  dimensioned lumber, Then 
the  new method of packing was i n  a wirebound c r a t e .  Notice 
how l a r g e  t h i s  c r a t e  i s  here ,  and t h i s  bushing was placed 
r i g h t  here i n  t h e  cen te r .  They thought t h a t  the  bushing 
should be l e f t  t h e r e  so  t h a t  i t  would not become damaged, 
J u s t  t o  give you some idea how much t h a t  weight can be re-  
duced, t h a t ' s  how i t a s  being  packed today, 

This bushing here,  now, i s  being placed i n  a corner;  a l l  
t h e  dimension diagonals  a r e  taken o f f ,  antj by having t h i s  
hanger lug  i n  t h e  corner  i t  b o l s t e r s  up t h e  c r a t e  so  i t  w i l l  
no t  rock o r  weave i n  any way and i t  has proven t o  be very 
success fu l ,  

We wanted t o  see what could be done packing the  same 
transformer i n  a corruaged conta iner ,  We could save a whale 
of a l o t  of money, be l i eve  i t  o r  not ,  by doing t h a t  'as f a r  as 
m a t e r i a l  i s  concerned, bu t  due t o  the  f a c t  t h a t  these  t r ans -  
formers a r e  stoked on the  outs ide ,  t h i s  method of' packing 
cannot be adopted, but  i t  d i d  s a t i s f y  us  t h a t  something could 
be done about i t  fn the event t h a t  th ings  ever  changed. 

This i s  a 100 KVA transformer,  again manufactured a t  our  
P i t t s f f e l d  Works, Y o u f l l  n o t i c e  the  o ld  type of dimensioned 
wood c r a t e  and the  blocking t h a t  was a l a r g e  block over on t h i s  
s i d e  and then another  one t h a t  goes along through the  cen te r .  
That i s  t h e  new method; t h a t  1s a wirebound box f o r  a 108 KVA 
t ransformer,  Due t o  the  development of a new machine Package 
Research Laboratory in.Rockaway, N, J , ,  we were a b l e  t o  form, 
d r i v e  and pinch t h e  s t a p l e  through 2 inches of hardwood, That ' s  
what made t h i s  poss ib le  and I might say t h a t  t h i s  i s  t h e  f irst  
c r a t e  a s  l a r g e  a s  t h i s  t h a t  was ever  b u i l t  f o r  a 100 KVA t rans-  
former,  You ' l l  n o t i c e  another  th ing  t h a t  weqve done with t h i s  
c r a t e  and t h a t  i s  t o  b u i l d  In a p a l l e t - l i k e  base so i t  can be 
handled by a f o r k  t ruck  - 1 t h i n k  t h a t  weighs 1500 o r  1800 l b s .  
1 might t e l l  you, too,  t h a t  wetve jus t  c r a t e d  a 100 HP motor 
i n  a wirebound box, 

This i s  an o ld  bushing box, which was made a t  our P i t t s f i e l d  
p lan t .  The next p i c t u s e  w i l l  show you how l a r g e  a wirebound box 
can be made, That i s  the  same box, be l i eve  i t  o r  n o t j  i t  
d o e s n a t  look a s  long; but  t h a t l s  t h e  same box made wirebound. 
The weight was reduced around 150 l b s .  on t h a t  p a r t i c u l a r  job. 

T h i s  i s  a gea r  t h a t ' s  manufactured a t  our  River Works, The 
o ld  method of packing i s  ow your l e f t  and t h e  new method of 
packing i s  on your r i g h t ,  We jus t  skidded t h i s  piece,  placed 
another  p iece  of veneer a long the  s i d e  and then blocked it  
down %he top  and crossed i t  over ,  That was our f irst  - t h f s  
was our f i rs t  desfgn,  Af te r  we s t a r t e d  t o  th ink  t h i s  over a 
l i t t l e  b i t ,  t he  River Works eame up with something l i k e  t h i s :  
by Jus t  adding t h f s  small  piece,  using the  same base, same s i z e ,  
and a p iece  Jus t  t o  hold i t  down, they packed two gea r s  t o  a 
p a l l e t ,  These gears  a r e  shipped from River  Works t o  t h e  



American Locomotive h e r e  i n  Schenectady,  

That  i s  how t h e  o l d  method of pack ing  looked  fn a b o x c a r  
and h e r e  i s  how t h e  new method of  pack ing  l o o k s  i n  a  b o x c a r ,  
1 t h f n k  y o u q l  a l l  a g r e e  i t ' s  - q u i t e  an improvement and q u i t e  
a l a r g e  s a v i n g s  i n  b o t h  material and f r e i g h t ,  These a r e  t h e  
l o o s e  p a r t s  t h a t  u s u a l l y  g o  a l o n g  w i t h  a  shipment  of  g e a r s ,  
Y o u q l  n o t i c e ,  t o o ,  t h a t  t h e  g e a r s  a r e  k e p t  c l e a n ,  t h a t  t h e  
i n s i d e  j o u r n a l  i s  p r o t e c t e d  h e r e ,  and as I say ,  i t a s  been very ,  
ve ry  s u c c e s s f u l .  

T h i s  i s  a packing of s i x  motors  i n  a n  expendable  p a l l e t  - 
a l s o  a R i v e r  Works job. They packed s i x  motors ,  t h e y  used  
t h r e e  p i e c e s  a c r o s s  h e r e ;  t h e  motors  are b o l t e d  down t o  t h e  
bot tom p i e c e s ,  and t h i s  i s  known a s  an i n v e r t e d  cover ;  t h e y  
u s e  a n o t h e r  i n v e r t e d  c o v e r  on t h e  top ;  and t h e n  t h e y  u s e  a 
t u b e  en t h e  c e n t e r ,  T h i s  shows you 18 motors  b e i n g  packaged, 
You can see t h e  cube h a s  been reduced m a t e r i a l l y  and you can 
s e e  t h a t  each  one of them was packed i n  a wirebound box b e f o r e .  
Ease  i n  h a n d l i n g  and e v e r y t h i n g  e l s e ,  Saved i n  m a t e r i a l ,  
l a b o r  and f r e i g h t  on t h a t  job ,  T h a t ' s  t h e  o n l y  t h r e e  p l a c e s  
you can p o s s i b l y  s a v e  a n y t h i n g ,  

These are c a s t i n g s  t h a t  were f o r m e r l y  packed by p u t t % n g  
8 c a s t i n g s  on a p i e c e  of  b a l i n g  wire, I might  s a y  the  damage 
was t e r r i f i c  between o u r  E lmi ra  Works and oup P o r t  Wayne Works 
because  t h e y  were thrown a round  s o  much, Dar ing  t h i s  new 
method o f  pack ing  h e r e  i n  a p a l l e t  w e  have  what i s  known as  
f o u r  h a l f - s l o t t e d  c a r t o n s ;  t h i s  i s  one, two, two more a t  t h e  
back.  T h i s  p i e c e  goes  a c r o s s  t h e  t o p  and i t  p r e v e n t s  t h e  
c o ~ r u g a t i o n s  from c r u s h i n g ,  It a l s o  t i e s  i n  t h e  box i n  t h e  
f r o n t  and a l s o  i n  t h e  b a c k ,  T h e r e ' s  a b o u t  3000 l b s .  of  c a s t -  
i n g s  t h e r e  and  t h o s e  t h i n g s  are packed and t h e y ' r e  f l o a t e d  i n  a 
b o x c a r ,  T h i s  g i v e s  you some i d e a  of t h e  e a s e  o f  h a n d l i n g ,  One 
man c a r r i e s  them i n  t h e  b o x c a r ,  

I rnFght say ,  t o o ,  t h a t  t h e  F o r t  Wayne Works saved 48 manhours 
i n  u n l o a d i n g  t h e  c a s t i n g s  by  t h e  a d o p t i o n  o f  t h e  p a l l e t  which 
a lmos t  p a i d  f o r  t h e  p a l l e t ,  

T h i s  1s a b o x c a r  showing f l o a t i n g  l o a d s ,  T h i s  i s  a f l o a t -  
i n g  load ;  y o u ' l l  n o t i c e  t h i s  2x10 i n  t h e  f r o n t ,  a  2x10 i n  t h e  
b a e k ,  I t ' s  l o a d e d  away f rom t h e  back of  t h e  c a r  approx%mately  
36 i n c h e s ,  T h f s  i s  an  1-1/4 .035 s t r a p p i n g  and a l l o w s  each one 
of  %hese  t o  f l o a t  back  and f o r t h  i n  t h e  c a r ;  t h e y 9 r e  n o t  f a s t e n e d  
down a t  a l l ,  a n d  a l l  t h i s  s p a c e  i n  h e r e  was l e f t  open,  Thfs  i s  
one of  t h e  f i r s t  c a r s ,  

These a r e  s t a t o r s  t h a t  are manufactured  a t  t h e  P o r t  Wayne 
Works, The o l d  method of  pack ing  was wrapping them in 3 and 4 
and  f o i l  and s e p a r a t i n g  them w i t h  a c o l l a ~  a c p o s s  h e r e ,  and 
%hen p l a c i n g  them i n  a  c o k r u g a t e d  t u b e  w i t h  t h e  e x c e p t i o n  of  
t h e  c e n t e r  ones ,  as  you see a l o n g  h e r e ,  The new method of  
pack ing  i s  i n  a bag, vapor  and  m o i s t u r e p r o o f  bag, u s f n g  a tube, 



pack ing  them v e r t i c a l l y .  See, t h e y ' r e  j u s t  g f v i n g  t h i s  b a g  a 
c o n f e c t i o n e r l s  f o l d  and j u s t  means t h e  s t a c k i n g  of  t h e s e  t h i n g s  
i n  t h e  p a l l e t ,  I t h i n k  we ' l l  a l l  agree t h a t  t h i s  i s  a  much 
n e a t e r  and  more e f f i c i e n t  job.  T h e r e ' s  a b s o l u t e l y  no d i v i d e r s ;  
a l l  t h a t  you see t h e r e  - I might  s a y  t h a t  i s  expendable .  The 
o t h e r  one was n o t  expendable  - I f o r g e t  e x a c t l y  what t h e  s a v i n g  
was b u t  i t  was tremendous on t h a t  p a r t i c u l a r  job. 

These a r e  r o t o r s  packed i n  t h e  same manner. I can s a y  a 
l o a d  l i k e  t h a t  - you wouldn ' t  t h i n k  t h e r e  was very  much l o a d  on 
a p a l l e t  as h i g h  as t h a t  is ,  weighs 3600 lb s .  i n  t h a t  p a r t i c u l a r  
p a l l e t ,  It s t i l l  goes  a l o n g  real  well. 

I might  t e l l  you, t o o ,  g o i n g  back t o  t h e  c a s t i n g s  t h a t  you 

i! u s t  saw t h a t  were sh ipped  f rom Elmi ra ,  F o r t  Wayne i s  u s i n g  o v e r  0s of t h o s e  expendable  p a l l e t s  f o r  t h e  s h i p p i n g  of  t h e i r  motors .  

T h i s  w i l l  g i v e  you some idea as t o  t h e  amount o f  f o i l  p a p e r  - 
k r a f t - b a c k  f o i l  w i t h  a  p o l y v i n y l  b u t y r a t e  c o a t i n g  on i t  t o  make 
i t  m o i s t u r e p r o o f ;  ve ry  e x p e n s i v e ,  T h a t l s  t h e  amount . t h a t  was 
u s e d  f o r  t h e  pack ing  o f  one p a l l e t  l o a d  o f  r o t o r s  where we on ly  
use one bag as compared t o  t h i s  amount o f  f o i l .  

Again i s  t h i s  honeycomb t h a t  I t a l k e d  t o  you a b o u t .  You 
can get t h i s  i n  any h e i g h t  up  t o  4 i n c h e s  w i t h  a f a c i n g  s h e e t  
on b o t h  s f d e s ,  You can ge t  i t  10 t o  12 i n c h e s  h i g h  w i t h o u t  t h e  
f a c i n g  s h e e t .  The machine t h a t  t h e y  have  i s  s t i l l  i n  t h e  e x p e r i -  +' 

m e n t a l  stage and t h a t  i s  the  r e a s o n  t h e y  can o n l y  go t o  4 i n c h e s .  
T h i s  i s  t h e  way i t  l o o k s  when i t  comes o u t  of  t h e  machine, a f t e r  
b t  h a s  been g l u e d .  I might  mention t h a t  i t ' s  manufactured  by 
s t r i p - g l u i n g  k ra f t  p a p e r ,  Then when t h e  s t r i p  i s  o u t ,  t h i s  i s  
t h e  way i t  l o o k s ,  Here i s  a small p i e c e  - perhaps  1/2 inch ;  
here's an i n c h ,  pe rhaps  h e r e ' s  one 2 i n c h e s ,  These a l l  have  
f a c i n g  s h e e t s  on them. I might  t e l l  you t h a t ' s  s o  s t r o n g  i f  
you g e t  on t o p  of i t  you can jump on it, j u s t  by t h e  amount of 
s i z f n g  t h a t  t h e y  p u t  i n  t h e  paper .  We are u s f n g  i t  now f o r  a 
l o t  of  o u r  pack ing ,  

T h e r e 1 s  a honeycomb p a l l e t ,  T h i s  p a l l e t  was u s e d  f o r  t h e  
s h i p p i n g  o f  c a p a c f t o r s  from o u r  F o r t  Edward p l a n t  t o  o u r  Dan- 
v i l l e ,  I l l i n o i s  p l a n t ,  These l e g s  a r e  4 i n c h e s  h igh ,  t h i s  i s  
a n  i n c h ,  t h i s  p i e c e  of  honeycomb. Th%s pal le t  had r f g h t  a round  
3000 l b s ,  on i t ,  The o l d  wooden p a l l e t  weighs around 30 t o  32 
lbs. and t h i s  p a l l e t  r i g h t  h e r e  weighs 7-1/2 lb sp  

There w e  are  u s i n g  honeycomb - t h e r e "  t h e  honeycomb p a l l e t ,  
and  h e r e ' s  honeycomb on %he f n s i d e  t o  p r o t e c t  t h e  l i t t l e  leads 
t h a t  are on t h e  t r a n s f o r m e r s  - you c a n ' t  see them, b u t  t h e y  are 
on t h e r e ,  j u s t  t h e  same - t h e  ones  down below are - we s t a c k  one 
o f  them l i k e  t h a t ,  t h e n  t h e  rest o f  them t h e  o t h e r  way, s o  one 
p i e c e  i s  a p p r o x i m a t e l y  1-112 i n c h  t h f c k  which p r o t e c t s  t h e  
l e a d s  of  t h e  one a t  t h e  bo t tom and t h e  one  a t  t h e  t o p .  

T h a t s s  t h e  way t h e  p a l l e t  looked when we g o t  ~ e a d y  t o  s h f p  
i t ,  Again s a v i n g  a l o t  i n  m a t e r i a l ,  a l o t  o f  boxing,  a l o t  
o f  g l u i n g ,  a l o t  o f  t a p e ,  and  a  l o t  of  waste. 



1 though t  t h i s  may be i n t e r e s t i n g  t o  you9 e s p e c i a l l y  t h e  
boys  who are n o t  a round E r i e .  T h i s  i s  i n  o u r  E r i e  Warehouse - 
t h e  h a n d l i n g  of  r e f r i g e r a t o r s .  We have t h e s e  l u g s  h e r e  whSch 
h a n d l e  f o u r  r e f r i g e r a t o r s ,  Gentlemen, t h e s e  a r e  a l l  corku- 
g a t e d  boxes,  as perhaps  a  l o t  o f  you know, a n d  you know how 
heavy a r e f r i g e r a t o r  is ,  They ' re  h o l d i n g  u p  and  t h e y ' r e  ho ld -  
i n g  up I n  good shape .  I might  say  t h e r e v s  a new h a n d l i n g  d e v i c e  
t h a t ' s  j u s t  been develgped which h a n d l e s  s i x  o f  them, i n s t e a d  of  
f o u r ,  That i s  t h e  warehouse, T h e r e ' s  f i v e - h i g h  i n  t h e  warehouse; 
I ' v e  seen  them s i x - h i g h  i n  t h e  warehouse, But  you d o n 9 t  see any 
s a g g i n g  of  t h i s  c o r r u g a t e d  down below. The r e a s o n  f o r  i t  i s  due 
t o  $he f a c t  t h a t  i t ' s  p r o p e r l y  d e s i g n e d  i n  t h e  i n s i d e  wf th  fn -  
t e r i o r  pack ing  p i e c e s ;  t h e y  a l l  have  c o r n e r  p i e c e s  t h a t  p r o t e c t  
i t  and a l s o  g i v e  i t  s t r e n g t h .  These - t h e  t o p  and bot tom cap  a r e  
Bnterehangeable ;  t h e y  l o c k  i n  w i t h  t h e  s m a l l  f l a n g e  t h a t  i s  on 
t h i s  l o n g  t u b e  and t h a t ' s  where you g e t  y o u r  s t r e n g t h ,  You can 
p i c k  i t  up  r i g h t  undernea th  t h e r e  a f t e r  t h e  t h i n g  i s  s t r a p p e d .  

T h i s  i s  a warehouse o v e r  a t  o u r  P i t t s f i e l d ,  Massachuse t t s  
p l a n t  which I t h i n k  shows a good job of  p a l l e t i z i n g ,  These are 
on expendable  p a l l e t s  and y o u t l l  n o t i c e  how n i c e  t h e y  work on 
t h e  r a c k s ;  p i c k  o u t  any one of  t h e  p a l l e t s  wf thou t  d i s t u r b i n g  
t h e  o t h e r s ,  i n  t h e  e v e n t  you want i t .  It a l s o  p e r m t t s  you t o  
pack more t h a n  one model i n  a  r a c k .  

T h i s  i s  a  c a r  t h a t  was s p e c f a l l y  built a t  o u r  E r i e  Works 
f o r  t h e  t r a n s p o r t i n g  of  motors  from E r i e  ts Alco.  The motors  
f o m e r l y  were skidded and p l a c e d  i n  a  b o x c a r ,  These a r e  a l l  
b u i l t  'on h e r e  and t h e y ' r e  permanent .  TBis w f l P  g i v e  you some 
i d e a  h e r e  how t h e y  look .  T h i s  i s  t h e  o l d  s k i d  o v e r  h e r e ;  t h f s  
i s  a l l  we have  h e r e  i s  t h e  t h i n g s  a r e  s t r a p p e d  ow t h e r e  because  
t h e r e ' s  no p l a c e ,  r e a l l y ,  t o  b o l t  them down. Gives you some 
i d e a  t h e r e ;  there's 16 motors  t o  a boxcar ,  f l a t c a r .  

nis i s  one o f  o u r  small i n s t r u m e n t s ,  I t h i n k  I mentioned 
t o  you t h a t  w e ,  Genera l  E l e c t r i c  Company manufac tu res  p r o d u c t s  
weighing less t h a n  a n  ounce t o  many hundreds  of t o n s ,  T h i s  i s  
a s m a l l  exposure  m e t e r  - p o l a r o i d  exposure  meter, I t D s  a very ,  
v e r y  small comple te  i n s t r u m e n t  and  t h e y ' r e  comparfng i t  t o  t h e  
key t h a t  you have  o v e r  h e r e ,  I t h i n k  t h a t  a l o t  of  you, pe rhaps ,  
have  seen  t h i s  p i c t u r e ,  T h f s  i s  t h e  p i c t u r e  where we s t o p p e d  
t r a f f % c  f n  San F r a n c i s c o  t o  d e l i v e r  t h i s  l a r g e  t u r b i n e  t o  the 
P a c i f i c  Gas and  E l e c t r i c  Company, It t o o k  f o u r  t k u c k s  t o  p u l l  
it and two t r u c k s  t o  push i t ,  It t o o k  a  s p e c f a l  t r u c k  t o  h o l d  
it, mere were 24 wheels  i n  t h e  back  of  t h % s  t r u c k ,  

I a lways  l iked t h a t  p S c t u r e  f o r  one r e a s o n :  1% d e n o t e s  
teamwork. Without  teamwork t h e y  c o u l d n P t  ge t  any p l a c e ,  They 
needed e v e r y  one of t h o s e  t r u c k s  t o  d e l i v e r  t h a t ,  T h a t v s  t h e  
t y p e  0% teamwork w e  have i n  Genera l  E l e c t r i c ,  and  t h a t s s  w h a t t s  
made t h e  Genera l  E l e c t r i c  Company what It i s  today ,  matts  
what h a s  made o u r  box, pack and  s h i p  program s o  s u c c e s s f u l ,  and 
I B m  s u r e  t h a t  i t  w i l l  make y o u r  v a l u e  a n a l y s i s  program 
s u c c e s s f u l ,  



Thanks very much. 
O 0 b . t  

The more s i z i n g  you pu t  i n  i t ,  the  more it w i l l  s t and  up; ' 

t h e  s t r o n g e r  your honeycomb i s ,  I would say t h a t  s i z i n g  on 
t h e  ou t s ide  i s  no good. You must s t a c k  i t  i n  t h e  i n s i d e .  

That wontt a f f e c t  i t  a t  a l l .  YO; mean t h e  dampness? 
That wonqt  even a f f e c t  i t ,  You know you can put any kind of 
s i z i n g  i n  paper t h a t  you want to ;  you can make paper a s  hard 
as t h i s  f l o o r  o r  you can make i t  a s  s o f t  as a  p iece  of co t ton .  
It a l l  depends on how i t ' s  manufactured and i t  a l s o  depends on 
how much s i z i n g  you have i n  t h e  p iece  of paper.  We can do 
anything with  t h a t  type of paper. I ' m  s o r r y  I d o n ' t  have a  
sample of t h a t ;  1 d i d  f o r g e t  i t ,  bu t  when I l e f t  t h e r e  were 
t h r e e  o r  f o u r  f e l lows  who wanted t o  t a l k  t o  me and I had t o  
g e t  ou t  here ,  so  I d i d n ' t  b r i n g  i t  i n .  But you can a c t u a l l y  
get on t o p  of t h a t  and jump on i t .  I t ' s  no t  going t o  go down. 

It c o s t s  a t  t h e  p resen t  time 25$ a l b .  A p a l l e t  40 x 48 
with 6 l e g s  under i t  l i k e  t h a t  I t h i n k  w i l l  c o s t  you $1.20, 
f , o , b ,  Hudson F a l l s ,  M e  Y, 

We9re l i m i t e d  by t h e  f r e i g h t  c l a s s i f i c a t i o n s .  The heav ies t  
motor we could poss ib ly  pack would be 140 l b s .  But when you 
start  doing t h a t  t h e  amount of paper it t a k e s  t o  r e a l l y  p r o t e c t  
t h e  motor i s  f a r  more expensive than i t  would be, i n  a  l o t  of 
cases ,  i f  you were t o  put  i t  i n  a wfrebound box. 

I do know, a s  I mentioned the re ,  t h a t  we do have a 100 HP 
motor t h a t  i s  now i n  a  wirebound box and has  been shipped 
s u c c e s s f u l l y ,  

Well, t h e r e ' s  a breaking  po in t  t he re ;  i t  depends upon what 
you do, whether OF not  you can g e t  t h i s  c o s t  down. We've been 
a b l e  %o do it i n  l o t s  of cases .  

We're us ing  a  l o t  of galvanized wire  i n  wirebound boxes 
success fu l ly .  
O * d Q O  

Wirebound boxes and galvanized wire  has  proven very success- 
f u l  even i n  Government shipping,  where t h e y 9 e  s t o r e d  any p lace  
i n  t h e  country and i t  has  been approved by t h e  Amed Serv ices ,  
s o  t h e  chances a r e  we're g e t t i n g  an i n f e r i o r  grade of wi re ,  That ' s  
t h e  S ~ O F Y ,  probably,  
0 e O Q 0 



Wirebound boxes  have  been used  f o r  e x p o r t ,  y e s ,  i f  t h e y B r e  
good g a l v a n i z e d  wire, I would use i t ,  T h e r e ' s  d i f f e r e n t  t y p e s  
o f  wirebound boxes  and d i f f e r e n t  t y p e s  o f  c l o s u r e .  I n  a n  expop% 
job you'd want t o  g e t  one t h a t  h a s  what you c a l l  t h e  t w i s t  
c l o s u r e  s o  t h a t  they  canno t  be p i l f e r e d .  T h a t s s  one of' t h e  
t h i n g s  we're b o t h e r e d  w i t h  on a l l  of  o u r  e x p o r t  sh ipments ,  
p i l f e r i n g .  

I t h i n k  t h e  e n g i n e e r i n g  depar tment  c e r t a i n l y  shou ld  go  a l o n g  
w i t h  you on a n y t h i n g  t h a t  you want t o  do.  O f  course ,  t h e r e  a r e  a 
l o t  of t h i n g s  you 've  g o t  t o  t a k e  i n t o  c o n s i d e r a t i o n ,  b u t  t h e  
e n g i n e e r  c e r t a i n l y  k n ~ w s  h i s  p r o d u c t  and h e  shou ld  f o l l o w  t h a t  
~ i g h t  a l o n g  w i t h  you and h e  s h o u l d  a t  l e a s t  go a l o n g  w i t h  you on 
t h e  i d e a ,  I ' m  t h i n k i n g  a b o u t  o t h e r  t h i n g s ;  i f  y o u 9 e  j u s t  p u t t i n g  
it on s k i d s  and  a g a i n  p u t t i n g  a band a round  i t  t o  keep i t  c o r r u -  
g a t e d ,  do you have  some means of s t a c k i n g  i t ?  

A t  Davenport ,  Toronto,  y o u r r e  g o i n g  t o  have  a new c o o r d f n a t o r  
w i t h  t h e  Canadian G.E., J o e  C o l l i n s  i s  g o i n g  t o  t a k e  o v e r .  P P v e  
been a t  your  Davenport p l a n t  a c o u p l e  o f  t i m e s .  I j u s t  d o n B t  
know your  p ~ o b l e r n  o f fhand ,  b u t  I can t e l l  you one t h i n g  a b o u t  t h e  
Canadian Genera l  E l e c t r i c  Company, You're  g e t t i n g  by w i t h  a  l o t  
o f  t h i n g s  we c a n ' t  g e t  by w i t h  i n  t h e  S t a t e s .  I d o n ' t  know why; 
you have a n  i n f e r i o r  g r a d e  of  paper ;  b e l i e v e  i t  o r  n o t ,  even 
though y o u ' r e  paper-makers i n  Canada, you d o n ' t  have t o o  much 
s u l f a t e ;  you have  a l o t  o f  j u t e  p a p e r  i n  Canada, 

The honeycomb depends on how f a r  you want t o  s t r e t c h ,  You 
can p u l l  9 t  o u t ,  t h e  c l o s e r  i t  i s  t h e  more s t r e n g t h  y o u ' r e  go ing  
t o  get  o u t  of i t ,  

It c e r t a i n l y  h a s  a  l o t  o f  a p p l i c a t i o n s  i n  m a n u f a c t u ~ i n g .  

T h e y f r e  t a k i n g  t h a t  material r i g h t  now and e x p e r i m e n t i n g  
w i t h  f t  w i t h  p i e c e s  of aluminum on b o t h  sides f o r  a i r p l a n e  
f l o o r s .  I j u s t  saw a p i e c e  y e s t e r d a y  t h a t  had a p i e c e  of  
m a s o b i t e  on one s i d e  and a p i e c e  of n i c e  p l a s t i c  on t h e  o t h e r ;  
t h e y  e x p e c t  t o  make l i t t l e  s q u a r e s  f o r  c e i l i n g s  and l i k e  t h a t .  

Miles: Can t h e s e  f e l l o w s  c o n s i d e r  you on t h e i r  team? In 
o t h e r  words, can  t h e y  phone you from Canada o r  Podunk o r  DanvilPe 
o r  anywhere a t  any t i m e ?  

Vogt: I ' d  l o v e  i t ,  L a r r y ,  any t ime  t h a t  I can e v e r  be of 
any a s s i s t a n c e  t o  them, 

Miles:  I n  o t h e r  words, Paul ,  you know h e r s  w i t h  you from 
now on,  



Vogt: R i g h t ,  Anything t h a t  you have ,  My a d d r e s s  i s :  
P a u l  Vogt, B ldg ,  36 - H a n u f a c t u r i n g  S e r v i c e s  D i v i s i o n  - 
Room 209. Theres  s one t h f n g  you must remember, gentlemen:  
Packagfng h a s  n o t h i n g  t o  do  w i t h  t h e  q u a l i t y  o f  y o u r  p r o d u c t ,  
Packaging h a s  a whale of  a l o t  t o  do  w i t h  t h e  q u a l i t y  a t  which 
y s u p  p ~ o d u c t  i s  d e l i v e r e d ,  We want t o  g e t  e v e r y t h i n g  o u t  of i t  
w e  p o s s i b l y  c a n ,  

P i t t s f f e l d  i s  u s i n g  'it, a t  t h e  p r e s e n t  t ime ,  West Lynn Es 
u s i n g  $t on meters, and we're u s i n g  some down i n  C o n t r o l ,  a t  
t h e  moment, 

1% can be purchased  from t h e  Union Bag and Paper  Company, 
Hudson F a l l s ,  N e w  York, Mark your  l e t t e r  f o r  t h e  a t t e n t i o n  of 
M r ,  B, K, C l i f f o r d .  

There f  s a l o t  of BPI b e i n g  used  i n  t h e  Company. These 
r o t o r s  and s t a t o r s  t h a t  you saw have  2 o r  3 p i e c e s  of  B P I  i n  
t h e r e  and f t  worked o u t  v e r y  good, We j u s t  g o t  th rough  making 
a tes t  w i t h  B P I  and one o f  t h o s e  48-day-cycle tes ts  Proved 
very good, We've used  i t  i n  t h r e e  d i f f e r e n t  ways: We had a 
grade A bag  - gkade A bag  i s  one t h a t  i s  l i n e d  on t h e  i n s i d e  
wf th  a n e u t r a l  s h e e t  of p a p e r ,  t h e n  i t  h a s  t h e  k r a f t  s h e e t  on 
t h e  o u t s f d e ,  We p u t  BPI  i n  t h a t  and  run  $t th rough  t h e  48-day- 
cyc le  t e s t ,  Then we've u s e d  t h e  r e g u l a r  m e t a l - f o i l  bag  and h e a t -  
s e a l e d  t h a t  and pan t h a t  t h r o u g h ,  Then we used  what i s  known 
as a f l i p - c o v e r  can w i t h  a p i e c e  of  p a p e r  on f t  and we did  a 
punk Job J u s t  t o  see what might  happen w f t h  t h a t  job, because  
$ h a t  was t h e  o n l y  t h i n g  t h a t  would a c t u a l l y  h o l d  water. So 
w e  pan t h ~ o u g h  t h e  48-day-cycle t e s t  and  b o t h  o f  t h e  b a g s  came 
kh~okpgh i n  f i n e  c o l o r ;  th'e p a r t s  were i n  e x c e l l e n t  shape ,  I n  
t h e  cans ,  we had water and  n o t  a t h i n g  happened u n t i l  t h a t  w a t e r  
s t a r t e d  t o  e v a p o r a t e ,  A t  t h a t  t i m e  i t  t o o k  o f f  t h e  g a s ,  t h e  
p a p e r  p o u r s  o u t  a$ %he time when i t  h a s  t o  r e a l l y  s ta r t  t o  do  
the  Job, But  %here"  a r e p o r t  coming o u t  o f  my o f f i c e  w i t h i n  
t h e  n e x t  week; i t f s  g o i n g  t o  a l l  packaging men s t a t i n g  e x a c t l y  
what we found o u t  i n  t h e s e  48-day-cycle tests,  

We have  h e r e  f n  Schenectady a s m a l l  packaging and  t e s t i n g  
deve lopmea ta l  l a b o r a t o r y ,  We are moving t h i s  l a b o r a t o r y  i n t o  
q u a r t e r s  a b o u t  t h r e e  times as l a r g e  a s  t h e  q u a r t e r s  we have  
t o d a y ,  We w i l l  have  i n  t h i s  l a b o r a t o r y  a v i b r a t i o n  tester ,  a 
convoy tester ,  a drop,  sample-makfng machine, a compression 
$ester -- where we can s i m u l a t e  any k i n d  o f  r o a d  t es t  t h a t  ygu 
may want u s  t o  s i m u l a t e ,  We are f o l l o w i n g  t h e  what i s  known 
as the  ASTM S t a n d a r d s ,  which %s t h e  American S o c i e t y  f o r  T e s t i n g  
M a t e r % a l s ,  and w e  have  found  them t o  be a d e q u a t e ,  Today w e  are 
r e c e i v i n g  many, many packages,  r e d e s i g n i n g  them; w e  encourage  
a l l  of  you t o  send  y o u r  packages  i n t o  o u r  t e s t i n g  l a b o r a t o r y .  
I might t e l l  you t h a t  t h e  t e s t i n g  l a b o r a t o r y  %s ow E r i e  Boulevard ,  



D l l a .  

- t h e  new one w i l l  be o v e r  on E r i e  Boulevard .  Wevll b e  v e r y  glad 
t o  e v a l u a t e  any p roduc t  t h a t  you might  want t o  s h i p  u s  as f a r  
as t e s t i n g  i s  concerned,  and  e v a l u a t e  t h e  package as t o  cakryfng.  
In o t h e r  words, we simulate t h e  same a c t i o n  t h a t  t h e y  would g e t  
i n  b o x c a r s - i n s t e a d  o f  making a 30-day r o a d  t es t  we can do t h a t  
i n  abou t  3 o r  4 h o u r s  and i t i l l  be  o v e r  wi th ;  some won ' t  take 
t h a t  long .  

You d o  a t  t h e  p r e s e n t  t i m e  use an  expendab le  honeycomb 
p a l l e t ,  I d o n f t  know whether  Underwood o r  Wakef ie ld  would take 
c a r e  of t h a t  o r  n o t .  I would s u g g e s t  t r y i n g  one of  t h e  honeycomb 
p a l l e t s ,  There are two box-making machines i n  Genera l  E l e c t r e c  
Company, This box making machine i s  a v e r y  good t h i n g  where you 
have  s m a l l  q u a n t i t i e s ,  You can b u i l d  up  t o  2000 and s a v e  money, 
1 hope t o  see more of  them i n  Genera l  E l e c t r i c .  

Where we pay an  a v e r a g e  charge  of $10.00 f o r  s e t - u p  c h a r g e s ,  
f o r  t h e  box-makers, t h f s  machine can be set  up in a mfnute  and 
a h a l f ,  f o r  any s i z e  box. I ' v e  seen  i t  done many times. 1 
t h i n k  t h e  F o r t  W~yne  Works h a s  i t  o v e r  a t  t h e  West Lynn Works 
on p r i n t i n g ,  We have  a v e r y  e f f i c i e n t  p r i n t i n g  o p e r a t i o n  a t  
F o r t  Wayne, 



The sub jec t  today- $8 t h e  Rela t ionship  of Value h a P y ~ i f 3  
ts Vendors, 

Pellaws, t h e  skfPP wi th  which we handle our  contac t  with 
vendors wf11 deteraa%ne whether $w t h e  long sun we have t h e  
f i n e s t  vendors workfng f o r  General E l e c t r i c  o r  whether we have 
what 's  l e f t  and t h e  bes t  vendors work for some one e l s e ,  L e t ' s  
a t a p t  &h%nkfa%g about our vendor work on a sound baafa,  A l l  
vendor9ds a r e  supposed t o  a e l l  t h e i r  mate%afaPs f o r  what t h e  
t ~ a f f % @  w i l l  bear ,  We d o n u t  object t o  t h a t ;  we wan$ &ha%; we're 
f o r  them; ueBll help them, How, vendors i n  genepal a r e  f a i r  
and honest ,  They don8% t r y  t o  dupe and mislead our  Company 
because they know it'll become known in o t h e ~  areas ;  t h e y g l %  
Pose by i t ,  But  we use good judgment i n  not trusting anybody 
t o o  f a p  until %hey8ve proven themselves, 

Mow, l e t  me t ake  an example of what can happen ts well- 
meaning people, HeseBs one of our depaktments wl th  a nfce  aerew 
maehfne departmen% tu rn ing  out hundreds of items, hundreds sf 
d i f feken t  items %%.a medium q u a n t i t i e s ,  I n  orden? t o  find out 
what t h e  value was t h e  purchasing group t h e m  go& quota t ions  on 
f i f t y  d i f f e r e n t  ftems, When t h e  quotat ions came %n, they a v e ~ a g e d  
jus t  a l i t t l e  Pess than  50% of t h e  shop c o s t  made in OUF own 
depa~ tment .  That was ssmeth%ng a l i t % P e  shocking, So wi th  
good s t rang aanufaetusing management t h e r e  t h e y  took t h a t  a s  a 
challenge; they went fn s lugging  and came out slugging and while 
they were doing t h a t  they e u t  t h e  shop ebsts sf 49 of t h e s e  

SO$, So, when t h e  chips  were down then, a month Pa tes  
them our shop eost uaa down 50% i n  o w  f a c t 0  

eouldnt% meet, Well, wha% was t h e  r e s u l t ?  
placed t h e  one on one sf t h e  vendors, Thsee vendors had quoted 
on var%oc%s I o t a  of t h e  50, Why, a few weeks a f t e r  t h a t  I 
happened t o  be thske  - %hey were sore as a boi led owl, The gesple 
%n t h e  Purchasing Department t o l d  me t h a t  value analysfs  jus t  
wou8dn8t work because 8% gives  t h e  vendor such a I f ek ing  and 
%he vendoss akeng% suckers;  %hey n o u l m 9 t  put  enp with  t h a t ,  The 
f a e t s  @ a m  ta l i g h t  and we had a meetfng i n  t h e  manWaeturing 
manager •÷8 o f f  f ce , T h i s  tkafng was b ~ o u g h t  fo r th ,  H w  s h a l l  we 
operate? The bas%e pr%neiple  I wan% t o  b ~ f n g  f a r t h  %a %hat 
whenever a vendor makes a con t r ibu t ion  he's e n t e t l e d  to p a p e n t  
f o r  it, L e t u s  v f e w t b f s  s i t u a % i o n u s f n g  t h i s  pr%nefpfe,  

That s ta tement  was maae and t h e  ~ a n ~ f a ~ t w f n g  men f m e d i a t e -  
Py apske up and sa%d, "BU% the vendors made no eon$sfbution0 Ms 
vendor showed us how $0 run our machines f a s t e r  or how t o  $001 
A$ d i f feken t lg ;  we d id  t h a t  owxelves ,"  The manufacturing 
nanager looked a$ him and he sa fd ,  " A ~ Y  time somebody cornea fn 
here ,  and I don8% c a r e  what he does, %$ he g e t s  you fel lows ~r 

else  $0 reduce t h e i r  a ~ s % s  by h a l f B  the have made a 
t i o n , "  Then he $ ~ ~ n e d  to me and s a i d ,  L a r q ~ ,  what 's  t h e  

r%gh$ th%ng; what should we do?" PullTng aomethLng from the  



a i r  t ha t  seems masonable t o  me and I suggest f t  t o  you as  
just  a kfnd of a mean - a vendor should have m d e r  those c f r c m -  
stances one job i n  f i ve  $ha$ he quoted on, and %or a perfod of 
a t  l e a s t  a year.  He aald, "I %hfnk $ha tDs  wonderful; t h a t ' s  

n 11 %he m$nimwna we oan do, Ir% other  words, we can keep four  out 
of fkve, we s t f l l  have the  lower cos ts  and we won" a l i ena t e  
the  vendor?" Mo, 1 doragt th ink  we w5-11, Woaazse heqlJl  get  
busfsaesa, he919 keep those prfeea l a t e r  on; i f  he doesn't, he 
is en t f t l ed  t o  l ~ s e  them, 

Another case: we were going t o  use a eaat lng i n  one of 
OW areas ,  The G, E, F ~ m d r y  was quoting on f t ;  s o  was an out- 
s i d e r ,  Too of ten  %n General EPee$rfc - and we a%% have t o  help 
ft - we take eaeh other  too much f o r  granted, G, E, F o ~ d m  
p re t ty  aueh jus t  q u ~ t e d  out what was sent  t o  them, The vendor 
bows he has %o do a job s o  he e a m  $n w % t h  hf s  spec i a l i s t s ;  
he worked with the  people; he showed them where they could take 
out metal j how they could aake it d i f fe ren t ly ;  how they could 
cut  out ma@hZnfng - he d i d  a swell job for them and p r ~ v f d e d  
then u f t h  a quotation. Mow, it was comhg up t o  the  t h e  when 
the-  business would be placed, The Fouaadr;g~ aaid,  e ~ ~ l  r i g h t ,  y Q U  
go ahead and work with whomever you want and when you get  the  
answer, gou ge t  t h e i r  q u ~ t a t f s n  and you lay  it before us and 

19 then well1 e l t h e r  take it o r  leave i t ,  Boy, i f  you ever allow 
t h a t ,  make %t over y o u  dead body, D i d  you eveak sf% in a p ~ k e s  
game while one fellow is  dea l t  $he cards face up and the  s t h e r  
face down? T h a t f s  just  a r o t t e n  kfnd sf ~ s m p e t f t i ~ n  t h a t  t h i s  
l a ,  and t h a t  wff l  destroy the  bes t  vendors f a s t e r  than anybody 
e l s e .  The vendors a r e  smart, t hey8re  keen, or  they wauldng% 
be i n  business,  They expect t o  be f a i r ;  they expect G o  E, to 
be honorable, They buy G o  E, supplies and equipment, re f"~%gera-  
t o r s  - thfngs i n  t h e i r  homes, Why, a deal  f fke  t h a t  8s some- 
.$hfng t h a t  no value analyst  or purchasfng man must ever take 
pa r t  i n ,  Many have fn the  pas t ,  but 181% br%ng it r i g h t  
fo r th ,  without exception it must no% be done, How i n  thza 
ease we went back t o  the  management of our foundry and safd,  
91 How, youtve had an oppor$m%$y t o  look a t  t h i s ;  $ouPve seen 
what wesre thinking; $he vendor sees and knows what we're think- 
ing. We are  now ready f o r  your ffnal dea l ,  Send it in, and 

81 when it comes f n  the  ehlps w i l l  f a l l  where they mayo HOW, 
t h a t P s  $ah?, 

One of s m  beat vendors about e$x months ago t o l d  %as t h a t  
they would not quote an any inqu$ry tha t  came from %wo l a ~ g e  
General Electkic  p lan t s .  It was not t ab l e  gossip; %he aaPes 
manager came to Sckienmtady t o  get  Beanesaab E$e@tri@ bw9nesa 
and he was not in te res ted  in those plan%a, We cant% 8tand 
tha t ;  we have t o  have the  best vendcsrs, Be t o l d  why he wouldrlltt 
quote, 

Some tfme ago Mr,C~pldine~a wrote a l e t t e r  which I had the  
oppo~.tmi.$;g~ t o  see ,  We a a i d ,  "we mtakst always bear fw mind t h a t  
our oosta must be competit%ve, and the only way i n  many eaaea t o  
know whether $hey a r e  eompe$%$fve is  ts have outside channels, 



and %he only way to have ou t s ide  channels t o  ea tab%isk  a c t u a l  
value i s  %s place a c e r t a i n  amount of  business, I% s h ~ u l d  
t he re fo re  be our pa l i cy  t o  p lace  a reasonable amom% of busfness 
i n  a l l  akeas outs ide ,  i n  order  t o  keep t h e s e  channels hea l thy  
and keep %hem open, 1% 

Now, how do aresador% ~ e a c t  t o  value ana lys i s?  When we do 
out Job, they l i k e  it very muah, because it g%ves them an 
o p p o ~ t m f t y  t o  sell.;  it gives  them some one on $help team, If 
they  have something, it gfves them a p lace  t~  el% ft; if they 
dolnft have aomethfng, we don ' t  want t o  bother  ~ 9 t h  thew, A 
couple sf examples: h e m  i s  a water s l f n g e r  cos t ing  $42,00 
p e r  3.00, When t h e  vendor %s c a l l e d  i n  on it, he s a i d ,  "It 
s h s u l d n P t  be a tricky $ l i n g e r  such a s  t h a t ;  it should jus t  be 
a rubber washer," Tha$ does t h e  Jab f o r  $6,00 per  1000 ins tead  
of $%g2,00, 

Here 9s a vendor s i t u a t i o n :  we were paying 92# each f o r  
d ie-cas t  pul leys .  A vendor sf stamped p a r t s  - l i k e  %he f a b ~ i -  
cated pu l l ey  t h e  water  pump of your automobile provided a 
quota t ion  of 8P# aga ins t  92$ - saving of $6000 a year, HOW, 
h e ' s  e n t i t l e d  t o  t h e  business, t s n t t  he? T h a t B $  t h e  give-and- 
take  of business - thds  guy has a d%ffekent  p ~ o d u c t ,  does t h e  
%a=e Job, l e s s  money, But he d % d n a t  g e t  it! Why? Because 
t h e  d iecas t ing  people then dropped t h e i r  p r i c e  by t h a t  same 
amount, Now whatta t h e  answer t o  t h a t ? I t q s  wrong. It" wrong, 
We have t o  t ake  a long-range viewpofnt on %to H e  madea csn- 
% r i b u t i o n j  he must be compensated f o r  %$, Mow, you c a n ' t  aP- 
ways compensate them on one order ,  but it 8 s  t h e  purchasing anan's 
and t h e  value analyst's job t o  see  t h a t  t h a t  vendor gets a 
chance t o  have some business from G o  E , ,  and dont% g%ve him 
up a n t i 1  he does, otherwise h e f l l  give up on not  only you 
but on a l l  of our  p l a n t s  and General Eleetasfe applfances t o  
boot ! 

The bes t  ape t h e  hardes t  t o  g e t ,  They a r e  aPE 
easy %o keep if we dea l  f a i r l y  u f t h  them, For example, %he 
bes t  vendors have no salesmen, have no s a l e s  departments; do no 
adver t i s fng ,  They n o m a f l y  have from 4 t o  6 customers, There 
a r e  l o t s  of them, We have %s f ind  them, we have t o  sex1 them 
on t h e  job, We had a case sf one such a s  t h a t  about $ws weeks 
ago, The boys working sn a very p rec i se  p a r t ,  m i l i t a r y  p a s t ,  
cos t ing  $28.00, had come i n  a s h t a c t  with  orders  - w2th p r i c e s  
o f  t h a t  l e v e l  OP higher  repeatedly .  But  h e r e  was one vendor 
w k m  we know opera tes  t h i s  way, ]He s e l l s  t o  about four  people - 
t o  DuPont, t o  Westinghouse, and t o  a couple of o the r s ,  But 
w e  had good con tac t s  wfth him; we gave him a chance a t  t h i s  
Job. We sa%d, 'Ipd l i k e  to add General Electric as  a f i f t h ,  
I t h i n k  f fve  o r  s i x  cus tome~s ,  would be b e t t e r  than four." 
R i s  quotatfon, fns tead  of $ 2 $ a 0 0  was $P ~ , Q O  i n s t e a d  of $28.00 
f o r  a very, very p r e ~ f s e  i tem,  We went dawn ts his f a c t o w  
t o  be s u ~ e  t h a t  he h e w  what he was dofng, and we found some 
0% the finest eguzpment $ha% weuve f a m d ,  f o r  making t h a t  type 
of equipment. We nust have this type of vendor and keep him 



on our team, 

Mow, of ten the  vendor who gives the Isweat pr ice  gives 
the  best qua l i ty .  We had a case dwfng the  war of a precise 
pa r t  cost ing i n  the  neighborhood of $15,08, We established 
another vendor ar two and i t  cost  between $13~00 and $28.00. 
We s t i l l  w6se looking f o r  the  best  one, The Gear Spec i a l t i e s  
Co. i n  Chicago was sa id  t o  have just  the  r i g h t  equipmenti we 
t r f  ed then; they quoted $6.00 on it. "0h," we %ksught, 1% ' a  a 
mfstake," We took it up with them and go% them t o  review it 
and f i n a l l y  succeeded i n  t a lk ing  them uk, t o  $7.00. Then we 
sent  some people out to examine them. Oh, wonderful f ac i l i t i e s ! "  
We gave them an order; they shipped the  first hundred, They 
were s o  precise tha% the  people i n  the  fac tory  cal led  me  and 

f l sa id ,  Watch out f o r  t h i s  vendor; h e s s  t ~ y % n g  t o  t r i c k  you. 
He sent  i n  a hundred of these  pa r t s  t h a t  a r e  Just Bike gages* 
Every dimension i s  r i gh t  on the  nose; we8ve never seen anything 
l i k e  it," O,K, ,  but we allawed h h  t o  make another 1000, When 
the  PO00 came i n  they were Just  l i k e  the  100. Then was when 
we began t o  f ind out t h a t  the  vendor had the  equipment so  he 
was building the  qua l i t y  r i g h t  i n t o  them, He d f d n P t  have losses ;  
he didn' t  have disappointments t o  the  degree t h a t  others  d i d ,  
Thatjs why h i s  p r ices  wese low and h i s  q u a l i t y  high. It wasn't 
too  long before they to ld  me t h a t  they took gdl0ths of the  Lnspec- 
%ions costs  out of t ha t  area because they found it e n t i r e l y  
unnecessary wi th  pa r t s  from t h i s  vendor, What do we do then? 
Of course, we can ' t  give i% af 8 t o  h ; about 60% t o  him and 
40s t o  others  t o  keep the  channels open, 

Wow, the  value analys is  job, then, is  t o  get  the  best  
vendors on our team, i n t o  our fac tor ies ,  and t o  look a f t e r  t h e i r  
i n t e r e s t s .  See t h a t  t heys re  dea l t  f a i r l y  with, and we have $0  
do it - we have $0 represent  them - s o  t h a t  they vfPl  contfnue 
t o  be our vendors, 

P have one question ts read and %hen n e P P l  take y-om 
quest%ons, 

This quest ion is: How would you negotfate with fu rn i tu re  
manufaeture~s wheke you're get%%ng about a miP%%~n dol la r s  worth 
0% assorted wood cabinets  a gea r  $FOE e igh t  vendors, how would 
you negotiate %o get  the  Beat possible pr ice?  

A l l  negot ia t ion is a matter  of deciding what the t r a f f i c  
w i l l  bear. The more accurate w e  can be i n  what we want, the  
more we use the  sk%$ls of negotfat ion,  the  t t e r  p s k e  w e g l l  
g e t ,  I am n ~ t  sure  t h a t  f s s m  a value analysis v%ewps%n$ we 
can make any addi t ion  t o  the  general %nf&smat%on -- am I anewer- 
Lng t h i s  question? -- % t s s  a case of f indfng the vendor whoss 
best  able t o  do the  job, How w i l l  you ffnd h b 9  That w i l l  come 
up a t  a l a t e r  meeting -- and once yor;asve found h%m, s e l l  hSan 
on the  job, Teach him t h a t  wegre  going t o  be f a i ~ ,  he doesnDt  
have t o  put in a 1st of sont%ngencfes t o  gay f o r  m f a % m e s s  
h e ' l l  bump i n t o ,  Do a reasonable Job 0% scheduling s o  he wonvt 



have u n e e e s s a r y  cos t s .  That about concludes t h e  s p e c i a l  comments 
1 would make. 

.... 9s t h e r e  a P f s t  of vendors t h a t  @. E. does business with? 

About two yea r s  ago we had a reques t  t o  p r s v i  de t h e  number 
of vendors who do business wi th  General E l e c t r i c .  At t h a t  tfwe 
every purchasing department made up sueh a P i s t ,  It was some- 
th fng  l i k e  38 days work f o r  f i v e  people t o  g e t  %$ t oge the r  
and then s t r % k e  out t h e  dup l i ca t ions .  Af ter  t h e  dup l i ca t ions  
were taken out t h e r e  were 33,000 vendors - % h a t r s  t h e  f5g~T-e 
t h a t  you see  used. Me have %hat  one 1 9 s t  of 33,000 vendors a l l  
arranged i n  a l p h a b e t i c a l  order ,  

Does $h%s l i s t  show what they  s p e c i a l i z e  i n ?  

No, it does no%. 

. . . 1 want t o  a sk  a ques t ion  t h a t  has t o  do wi th  more o r  
l e s s  t h e  phf%osophy of t h i s  purchasing i n  handl ing of vendors, 
A s  I mdes6tand i t ,  you, n a t u r a l l y ,  a r e  t r y i n g  t o  buy t o  t h e  
b e s t  advantage; we a l l  w i l l  t r y  t o  buy t o  t h e  bes t  advantage of 
o w  own Company, Now, p r i c e  being one thbng, and q u a l i t y  and 
de l fvery  and s e r v i c e  another,how do you f e e l  about t h e  p r i c e  
s i t u a t i o n  versus t h e  amount sf fnspect ion  o r  t h e  amount sf 
p o l i c i n g  t h a t  you have t o  do wfth your vendors? I s n ' t  i t  t r u e  
t h a t  perhaps by paying a l % t t l e  b i t  more you might f e e l  t h a t  
you had l e s s  inspec t ion  t r o u b l e s  and l e s s  po l i c ing  of your 
vendors s o  t h a t  you might, by paying a l z t t l e  b i t  more, a c t u a l l y  
be maklng money because you do not  have t o  po l i ce  them? I P m  
$hfnking of o w  own experience i n  Baltimore where we have 
ce r%ain  vendors, t h a t  we p r e f e r  t o  buy from, apparent ly,  
through our purchasfng department, but we have an ungodly 
amount of inspec t ion  t o  do and t r a v e l i n g  back and f o r t h  by 
our inspectoss  i n  order  t o  keep t h i s  s t u f f  on t h e  b a l l .  Now, 
where" t h e  philosophy i n  t h a t ?  

... The philosophy i n  General E l e c t r i c  is  t h a t  we cannot a f f o r d  
t o  dea l  wi th  any one who is no t  r e a l i a b l e  and respons ib le  enough 
to con t ro l  t h e  f a e t o s s  t h a t  b u i l d  t h e  s i g h t  pseduet and d e l i v e r  
it a t  the  r i g h t  t ime. We do not have time nor  men nor  money 
t o  expedi te  m a t e r i a l s  f o r  hbm, t o  s h i p  s t u f f  t h a t ' s  bad back 
and borth, o r  t o  make e x t r a  fnspect ion .  Generally s p e a k h g ,  
we must s t r i k e  from o m  l i s t  %hose vendors who show inadequate 
organiza t ion  or management t o  l a y  on t h e  I i n e  t h e  t h i n g  t h a t  t h e y  
agree t o  l a y  on t h e  l f n e .  That %s our po l i cy ,  

.., Regarding t h i s  l i s t  which you s a i d  was compiled, a long 
wi th  t h i s  I s  t h e r e  any i n foma t ion  a v a i l a b l e  on t h e  q u a l i t y  of 
t h e  maw's equipment, h i s  inspec%ion, h i s  inconing inspectSon 
of h3.s ma te r i a l ,  e t e . ,  s o  t h a t  we could g e t  an idea jus t  from 
Psoking a t  a paper how wel l  equipped t h e  man fs? 



The answer t o  t h a t  p r e t t y  much is t h a t  there  i s  no l i s t ;  
there  a re  too  many and t h e m  a re  too many questions. But one 
of the top value analys is  teehn8ques which we wfPP get  i n t o  i s  
t o  l ea rn  where t o  always get  t h a t  fnaform%ion, Now, f o r  example, 
Lynn was using a  piece of sag glass  on the  s t r e e t  l i g h t ,  it 
cost  $1.25, They bumped i n t o  value analys is  and decided maybe 
there  were other  vendors, They sa id ,  "we were tobd there  was 
only one vendor, Is t h a t  r igh t?"  Row, where would you get  the  
f a c t s  on t h a t ?  We donBt  have a  f f s t ,  but who can pick 9 t  out? 
In General E l ec t r i c  where w i l l  you f ind out about sag glasses 
about 6 inches i n  diameter? Here it is - r fgh t  here, O n  the  
Teleehron clock, We use pessoaabft ies  instead of l ists;  we 
use persons instead of l i s t s ,  In t ha t  ease we cal led  J i m  Dono- 

PI van of Teleckiomae, He sa id ,  We have six wonderful suppl iers  on 
tha t , "  We sent  him drawings, he sent  them out, and the  s i x  
uotat ions were provided $n %he neighborhood of 58$ ins tead of 

$1 -25 1 think i t r s  a  matter of the  r fght  persons, Oh, there  
a r e  Thomas Dfrectsr fes ,  the re  a r e  ce r t a in  abbsev%ated l is ts ,  
but by gosh, the  telephone f s  always next t o  us, and ff  y o u ' l l  
think a  l i t t l e  about who might have t h a t  same problme, you811 
th ink of somebody who i s  a  l i v i n g  l is t  and he can t e l l  you. 

When comparing vendorsv pr ices  with your own pr ices ,  what 
burden r a t e  do you use? 

, We have one e n t i r e  study on t ha t  pas t fcu la r  subject ,  so  
i f "  y s u P l l  bear wi thus  u n t i l  we get t o  i t  we8ab% handle it spec i f ic -  
a l l y  and s t a y  on it as  long as you van% t o  - and t h a t B s  a rough 
one, 

Some vendors quoted pr ices  lower than 0~96"s but they wanted 
t o  use our j igs  and f fx tu re s ,  How do w e  f e e l  about t h a t ?  

... The only problem these is t o  f ind out jus t  what good judg- 
ment A s ,  But, if you w i l l  ge t  away froan any persona l i t i es  who 
seem t o  be pushing you in one di reet fon and decide. "Well, 
what's f a i r ? '  And then do the  t h h g  t h a t g $  f a i r ,  youPPl  be 
r i g h t .  I can only sag, do $he th ing $ h a t o s  seasonable and f a i r ,  

If you want abater - wet11 get  i n t o  %it qu i t e  a l i t t l e  - . 
i f  you want t o  bring up any spec i a l  cases we could disczxas 
what would be f a i r  bn a  spec i a l  case, bra% I want t o  r e s t  t h a t  
case r fgh t  now: in e v e w  re la t ionsh ip  wi th  a vendor, where our 
vendor and our plant  is concerned, do whatSs f a i r  and y o u a l l  
be r i g h t .  

We uant  %o reduce the  cos t  of a  pa r t  and w e  want t o  get  
some new vendors, We donat have any o~ders to placeo Jus t  h m  
f a r  should we go i n  t h i s  ease? 



. Go just  t h i s  f a r :  t e l l  the  vendorthe absolute f a c t s  r i g h t  
from the s t a r t ,  Te l l  him t h a t  we need another suppl ie r  on t h i s  
but the  way we're fixed now we don't have open business; i t 's  
a l l  i n  the  shop. "1f you want t o  work with us, we '11 work with 
you, and l e t ' s  see  what you can develop. Obviously i f  you de- 
velop a good proposition the  next time the  business comes along your 
ha t \wf l l  be i n  the  r i ng  and y o u ' l l  be dea l t  f a i r l y  with.' If 

f9 he says, I ' m  too busy f o r  that ,"  t h a t i s  f i ne ,  t h a t D s  a l l  r i g h t ,  
We want h2m t o  say tha t .  O r  i f  he sa id ,"I  want t o  do some 
things today t h a t  w i l l  help o w  s t a b i l i t y  next year" and does 
it, he% on an honest bas is ,  i n  any case, 

We dropped production here l a s t  May and April  and both 
engineering and purchasing were caught r i g h t  i n  the  middle of 
a pr ice  war where it meant possibly just  going t o  one of the  
vendors ins tead of u t i l i z i n g  both of them. Now what do you do? 

.. . You have two vendors - and the  volume drops off ;  you can 
keep one of them and keep h i s  volume up good enough t o  keep 
the  pr ice  down. If you keep them both t h e i r  cos t s  increase 
and you Pose even more noney because you have t o  see1 f o r  l e s s  
i n  order t o  s e l l .  What should you do? There a r e  disagreeable 
s i t ua t ions  i n  every business, and one of the  most disagreeable 
ones t o  the  purchasing agent i s  exact ly  t h a t  thing.  But, 
again, do what i s  f a i r .  Nowg what is f a i r ?  Sometimes we go 
t o  the  two vendors and say, MOW, here ' s  a temporary bulge, 
you see it; the  r e f r ige ra to r  market i s  down; the  buildings a r e  
loading up with them, We have two choices: we can s top  
making them and wait i t  out, o r  we can lower our pr ices  some 
and t w n  some out Do you want t o  go along with us2 Cut your 
pr ices ,  maybe give us the  same pr ice  on a smaller  quant i ty  f o r  
a few months u n t i l  we get  through t h i s  bulge?' Mow, i f  the  
vendors say, ' ~ e s , "  you're a l l  r i g h t ,  I f  vendors say nMo" it 
means t h a t  they thfnk they can charge what the  t r a f f i c  w i l l  
b e a ~  and i t  w i l l  be t o  t h e i r  advantage i n  t he  long run not t o  
decrease prfces .  In  t h a t  case, you have t o  decide what's 
best for our Company considering both fu ture  r e l a t i ons  with 
the  vendors and o w  immediate p r o f i t ,  I t ' s  a hard decision, 
but i f  you face it squarely and base it on t h e  f ac t s ,  and 
then decfde what i s  best and deal f a i r l y ,  t h a t ' s  the  best  answer, 

... Getting ack t o  your l a s t  question, Larry, do you th ink 
i t ' s  f a i r  t o  ask a vendor t o  go ahead on h i s  own with no money, 
develop something with no promise of an order i n  the  fu ture ,  
when the re  is, I believe i n  most d ivis ions ,  development shop 
orders t h a t  a r e  open? 

o,, I th%nk % t t s  e n t i r e l y  f a i r  t o  ask any vendor t o  do anything 
providing you give him the  whole s to ry*  I f  he is  t o l d  what the  
s f tua t ion  9s and knows evew f a c t ,  he has development money 
t o  spend; he wants $0 spend i t  where i tB l l  bring him the  most 
business, and i f  he on a bas is  of f a c t s  e l e c t s  t o  do t h i s ,  i t ' s  



f a i r  and i t B s  per fec t ly  a l l  r i g h t ,  On $he other  hand the re  a r e  
Ban7 times when we want a vendor $0 do W Q P ~ , "  we want t o  push 
him a 1 f t t l e ;  we want t o  influenee h%s judpenn%, So we w i l l  
say,  ere f s  $100~ f o r  an expe~imental  run sf %hese," E i the r  
one is  f a i r  a s  long as  the  vendor has a l l  the  f a c t s  before 
he s t a r t s  s o  he bows what the  game ru l e s  a r e ,  We've a l l  
'been %n a pokes gaae when t h e y 9 e  changed the  ru l e s  In  t he  
middle s f  the  deal ,  and we done% l i k e  t h a t  and nef thes  does 
%he vendor, That 's  the  only $h%ng tha t"  wrong, . 

L a r q  what would you do if you sent  our inquTx9.e~ and 
you get the  quotations in,  you give it to t he  vendor who 
quotea you a f a f r l y  $ow psice  and gives you good delivery, yOutlP 
give h%m the  order and on t he  next order f t  comes back with a 
new price,  a htgher price,  and says t h a t  he found t h a t  he 
v a s n B t  making enough p r o f i t  ts pay hfm t o  do %he job f o r  us 
with the  amount they quoted or ig ina l ly ,  Mowever, we now ffnd 
t h a t  we have taken the  bus%ness away from o w  or ig ina l  vendor 
and we dona t  f e e l ,  you might say, Pike erawffng back and we 
donPt l i k e  t~ put out money a l l  the  time f o r  new dies  OF new 
pattekns and a re  s o r t  sf up agains% i t 2  

In t h a t  s i t u a t i o n  we imrmedbatelg reeogaafze t h a t  t h i s  ven- 
dor is  not a s  good as  we thought he was, We8re going %o make 
mfstakes i n  pwshasfng and in value analys is ,  a s  well  as  i n  
mamrafactearing and engineering, % _ $ w e  never make any, weDre 
sure  t o  f a l l ,  But i f  t h i s  vendor doesng% come through, i t D s  
e%ther  because he waan9% competent enough t o  f % g w e  h i s  own 
costs  o r  h e q s  s l i ppe ryo  Now, in e i t h e r  case we don't l i k e  hfm 
tss much, but we make mis%akes somet%.aes; maybe it was an honest 
mistake, He has one str$ke on h%m; we watch him very closely,  
and i f  he ge t s  %wo s t r i k e s  ow him w e  p ~ e t t y  well  can see  %harm 
t h a t  h e g s  not the  vendor w e  want and as soon as  we ean we get  
away fksm h%m, Bu using tha$ seasoning a l l  the  time we keep 
those fellows t r i m e d  as ide ,  I th%nk w e  could do a l o t  b e t t e r  
job, maybe, of coordina$%ng t h a t  type of inloma%Lon between 
departments, Maybe %ha=kBs one thing t h a t  ought t o  develop 
8u$ 0f $ h h e  

A l l  of t he  d%vfsions 0% major appliances mafntain vendm 
qua l i ty  r a t i n g  sheets  showing the  percent of acceptable sh%pmen%s 
received from each v e n d a ~ ,  These a re  made up by %he Qual f tg  
Control group in eng inee~ ing  and a re  then gfven $0 the  pumhasing 
agent who sends them out $0 the vendsrPs concesned, Any vendor 
%ha% drops below a ses$a%n percent of aeeeptable shipmenes is 
f m e d i a t e l y  put on %he quea%ionable v e n d o ~  l%&, This then 
gfves us a permanent record, A l l  these are  ava i lab le  t o  the  
other  d ivis ions  of maJor appliances %n case we s t a r t  t o  e m a i d e r  
a new vendor t h a t  sther dfvisfons have had expepknee with, 

..o Thatgs  excellent ;  a s  a matter  of f a c t ,  they probably would 
be avai lable  $0 others  ou%s%de i f  w e  b e w  enough $0 ask $02 them, 



information on t h i s  list of vendors, Now, I B m  not  i n  purchas- 
ing; I q m  i n  engineering; and s o  many tfmes we come up a g a i n s t  a 
redesign and look t o  s e e  i f  we can buy t h e  th ing ,  and I f i n d  t h a t  
ca ta logs  of whatever t h e  vendor s e l l s  a r e  an extreme he lp  
e s p e c i a l l y  a p i c t u r e ,  - we g e t  an idea  of what t h e  t h i n g  looks 
l i k e ,  But then  t h e  quest ion comes along, "HOW r e l i a b l e  i s  
t h i s  vendor?'' Recently we Pve had two vendors t o  send i n  quota- 
t i o n s  on items and they  f i l l  t h e  f i r s t  order  and then t h e  

11 next one comes i n  and they say, Well, w e s r e  sor ry ;  %e made a 
mistake i n  t h i s  quota t ion  and t h e  p r i c e  should b e . , , , . . ,  w 

Fellows, today we're going t o  have a d iscuss ion  on impact 
ex t rus ions  put on by t h e  Aluminum Company of America, and P g m  
going t o  in t roduce  Reid DalSye t o  you and he w i l l  in t roduce 
t h e  r e s t  of t h e  prople  t h a t  a r e  with him, 

We ' r e  very pleased t o  have t h i s  few minutes wi th  you and 
a r e  glad y o u 9 e  i n v i t e d  us t o  speak on impact ex t rus ion  and 
some other  t h i n g s ,  I t o l d  them a h a l f  h o w  was hard ly  enough 
t o  cover impact, l e t  alone a l o t  of o t h e r  t h i n g s ,  They picked 
a very good subJec t ,  however, and t o  save t h i s  time, we t re  no t  
going t o  do a l o t  of t a l k i n g ,  Wetre, n a t u r a l l y ,  a s  a eompany, 
Anterested i n  a l l  t h e  o t h e r  th ings  we make and I t h i n k  most 
of you a r e  famf l i a r  with them - I mean t h e  raw products, t he  
cas t ings ,  forgings,  e t c .  So, without much f w t h e r  ado, I t d  
l i k e  t o  introduce t h e  two men who have come up from our Edge- 
water p lan t  where we make impact ex t rus ions  and have them d % ~ -  
cuss t h i s  p a r t i c u l a r  product. They have wi th  them a s h o r t  f X h  
which f t h i n k  w i l l  be of i n t e r e s t  t o  you, We're prayzng t h a t  
a s l i d e  p r o j e c t o r  w i l l  a r r i v e  i n  due course, and 1 t h i n k  
M r .  Trautman has enough samples here  s o  t h a t  we can have a l o t  
of fun i f  t h e  s l i d e  p r o j e c t o r  doesn ' t  come, 

I W  l i k e  t o  introduce H r .  Austin Caverly of o w  -pact 
E x t r u s i ~ r i  Dept . , and kt?, Trautman. Hr. Trautman, 1 th ink ,  is 
going t o  do t h e  major b u l l  work wi th  t h i s  t h i n g  and we would 
be very glad i f  t h e r e  is  any t ime f o r  some quest%ons and weDre  
going t o  s t i c k  around a l i t t l e  b i t  af terwards and see  i f  you 
may have some a f t e r  t h a t ,  

I t m  very happy t o  be here  t h i s  af ternoon,  bPm going t o  
t r y  t o  condense a f a i r l y  l a r g e  program i n t o  a smll  space of 
t %me, 

I g d  l i k e  t o  s t a s t  t h i s  af ternoon by g%v%ng you o w  deffwf- 
%ion of an impact ex t rus ion ,  We def ine  an U p a c t  extrusion a s  a 



cup-Pike s h e l l  having e s s e n t i a l l y  a forged bottom 
s i d e  wa l l s .  They're usua l ly  produced by two t o o l  

and extruded 
components ; 

namely, . a  punch and a d i e ,  -"l& d i e  ~@O%PPOPS %he outs ide  shape 
and s i z e  of t h e  object ,while  t h e  punch con t ro l s  i n s i d e  shape 
and s i z e  of t h e  o b j e c t ,  Sa id  s h e l l s  a se  usua l ly  produced on 
meehanfcal presses  i n  a s i n g l e  blow. We a t  Edgewater operate  
wi th  presses  t h a t  range i n  s i z e  from 50 tons  t o  750 tons  and up 
t o  24 inch s tpoke,  That means t h a t  we can produce s h e l l s  t h a t  
range i n  s i z e  from, say, 34-4 inch i n  diameter, 1 Inch long, 
up t o  5-112 o r  6 inches in diameter,  $8 inches long, We can 
produce these  s h e l l s ,  i n  most cases  i n  a l l o y s  r m n i n g  any- 
where from 2F up t o  and inc luding  1 4 ~ ~ 6 .  Those f i g u r e s  may 
not  mean t o o  much t o  you, but l e t ' s  b o i l  2% down t o  % e n s i l e s  
running anywhere from 18,000 t o  65,OQ0, o r  %n t h a t  v f c i n i t y ,  
and we have numerous a l l o y s  i n  between those  two ranges from 
which we can produce impact extruded s h e l l s .  

We have prepared t h i s  f i l m ,  made by Henry PIvI, L e s t e r  i n  
New York City;  f t t s  c a l l e d  " ~ e t a l  i n  bdiotion", 1% can dep ic t  
t o  you f a r  b e t t e r  than  1 could explafn jus t  what t h f s  impact 
ex t rus ion  process looks l i k e ,  and 9f by t h e  time t h e  f i l m  Is 
f in i shed  o w  s l i d e  progectos  has a r r ived ,  we can give you a 
l i t t l e  b i t  of an idea of jus t  what types of designs we can 
work with i n  t h i s  impact ex t rus fon  process ,  

A t  t h i s  time weg19 have " ~ e t a l  fn ~ o t i a n ~ ' ,  

I t h i n k  t h a t  shows you a f%t tBe  bi% b e t t e r  than  I could 
t e l l  you how fmpact ex t rus ions  a r e  made, P o u D l l  n o t i c e  t h a t  
t h e  job was running a% high speed; t h i s  p r a c t i c e  bomb case 
t h a t  we make, we make hundreds of thousands of them, we t o o l  
tap with automatic feeds  s o  t h a t  we @an psodwe them a t  a high 
r a t e  of speed. The grease g m  a h e l l  t h a t  you saw produced i n  
t h e  750-ton p ress  where t h e  quan%%tfes a r e  Bow, we n a t u r a l l y  
sun them by hand, 

I t P s  very v e r s a t i l e  a s  a process and we can produce 
s h e l l s  t o  a high degree of accuracy and a l s o  f a r  cheaper than 
you could by any o the r  method when w e  g e t  t o  c e r t a i n  propsr- 
tionas, and wePd l i k e  t o  l eave  t h f s  thought wi th  you: whenever 
you have s h e l l s  o r  cup-l ike contafners  where your length  %s more 
than  two tfmes t h e  dbamete~ ,  consider  an impact ex t rus ion  in -  
s t e a d  sf a drawn s h e l l ,  o r  where you may van.$ a heavy bottom fn 
a s h e l l ,  a s  compared %o, re la%%vefy  t h i n  s i d e  wal l s ,  o r  bosses 
pro t ruding  from %he bottom, e i t h e r  e x t e r n a l l y  o r  i n t e r n a l l y ,  

We gfve you a wrought ma te r i a l ;  not  a cas t ing;  t h a t  has a l l  
t h e  p r o p e r t i e s  and a l l  %he physica ls  of w~ouglat ma te r i a l  and 
we gfve them t o  you wt th  a high degree of accuracy, This s h e l l ,  
f o r  example, when i t e s  extruded, %s about 13 times i t s  diameter 
i n  leng%h, We hold t h e  P,D, t o  2 thousandths, t h e  4 O,D, t o  
2 thousandths concen t r%@ity  %Q 10 thousandths and l a t e r a l  bow 
w f t h h  3 thousandths,  We hold a surface $?inish down t o  around 
6 o r  8 rnieroinckes and as  an added f e a t w e ,  %f and when %t i s  
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requi red ,  we can put two o r  more r f b s  on s a f d  s h e l l ;  t h a t  is ,  
a  s h e l l  t h a t  we hold t o  %he same to le rance  and add the  r f b s  
an a s  an e x t r a  added f e a t u r e ,  Bear i n  mfnd w e  $%ve t o  you a 
wrought ma te r i a l  t h a t  we can, i n  marzy cases ,  hea t  t r e a t  a s  
compared t o  a  c a s t i n g ,  

1" j u s t  l i k e  t o  show you one job and po in t  out some of 
t h e  economies of $h$s process t o  show what t h i s  impact ex t rus ion  
process is  capable of dofng f o r  you, This happens t o  be a  90 
mm. carbide sho t  c a r r i e r ,  1 % ' ~  an armored p ie rc ing  s h e l l ;  2% 
w i l l  p feree  up t o  8 inches of a m o r ,  It c a r r % e s  an 8-lb 
tungsten carb ide  charge,  

But a s  f a r  a s  t h e  economies of t h e  t h i n g  i s  concerned, 
they were producing t h i s  on an automatic screw machine. They 
were us%ng 8 Bbs, of bar  s tock  t o  produce a  s i n g l e  s h e l l .  A t  
t h e  time they  s t a r t e d  on t h i s  job aluminum was r a t h e r  s c a r c e ,  
The s tock  p i l e  was Pow and we weke t r y i n g  no% t o  s e l l  aluminum. 
We looked thBs t h i n g  over  from an impact ex t rus ion  s%andpofnt, 
and t o  make a  long s t o r y  s h o r t ,  we've been a b l e  t o  p rodwe  t h e  
s h e l l  with about 90$ of t h e  work f in i shed  on 5% wi th  only 3 
Pbs. of alwazinwn. How, on t h e  o r i g i n a l  30b wi th  a  h a l f  a  
m i l l i o n  of t h e s e  th ings  t o  be made, conserving 5 l b s .  of 
ma te r i a l  on every s h e l l ,  you s e e  t h a t  we saved many thousands 
of pounds of aluminum f o r  t h e  s tock  p i l e ,  That %n i t s e l f ,  
i f  t h a t  were a l l ,  would have been a  wor%kr^wh%%e venture ,  But, 
t h e  chap t h a t  was makfng t h f s  on the  smew machine was paying 
$2,96 f o r  t h e  pfece of m a t e r i a l  %hat  he s t a r t e d  t o  chew up on 
t h e  screw machine, We s e l l  t h i s  s h e l l  f a r  somewhere around 
$2.00. So it was not  along a  saving of m a t e r i a l  but t h e r e  was 
a l s o  a  saving of d o l l a r s  and c e n t s *  This i s  produced i n  1%SC6 
and I t s  t y p i c a l  p roper t i e s  a r e  running about '72,000 %bs. 

... Approximately what would t h e  t o o l s  c o s t  f o r  a  job l i k e  
t h a t ?  

... The t o o l s  on a  job Sfke t h i s  would run o r  d i d  run about 
$1200. 

... We have r e l a t k v e l y  Sow t o o l  coa ts  on t h % s  and on a%% our 
Zmpaet ex t rus ions  when you eonsider  t h a t  t o o l s  a r e  c o s t i n g  today, 
1 would say t h a t  our average d i e  charge rus i n  t h e  neighbo~hood 
sf $880 o r  $900, When a  blanking d i e  i s  involved, then  we have 
two t o o l s ,  depending; on t h e  s i z e  of t h e  blank, t h e  blanking 
d%e wflP run anwhere  from $600 fop  a s i n g l e  punch blanking 
d i e  up t o  a s  h igh  a s  $16,000 t o  $18,000 f o r  a mul t ip le  punch too%, 

... Do you cons ider  i f  d e s i r a b l e  OF necessary t o  have b i g  
q u a n t i t i e s  t o  do t h i s ?  How many would you have t o  make f n  order  
t o  use rep t h e  se tup  cos t s?  

14 The ques$fsn $3 Bow many is many"' We run dam- a s  low 
a s  BOO, 208, 300 p ieces ,  P o w  c i r c u i t  breaker  g e m  p l a n t  in 
Philadelphia  i s  %wteres%ed 5n impact e x t ~ u s i o n s  i n  some of % h e i r  



El2 

dashpot app l i ca t ions  where t h e y  w i l l  only use about maybe 200 
p ieces  a yeas,  and y e t  v f t h  t h e  t o o l  charges we have of fered  
them, - they  t h i n k  t h a t  they could ge t  t h e  c o s t  of t h e i r  t o o l s  
back i n  about two years  t ime, So on productions of 500 t o  9000 
very of ten,  2000, 30Q0, 'it would work out a%% s i g h t ?  

. TTe~ay o f t e n  you would more than save t h e  amount of money 
t h a t  you put i n t o  t h e  t o o l s  on small  q u a n t f t i e s .  O f  course,  
w e  l i k e  t o  ge t  long-running Jobs; every one who 2s i n  business  
today does; jobs bike t h e  owe you saw on $he f i l m  t h a t  you 
can s e t  up l i k e  %ha% and f o r g e t  ab0U.t it; l e t  ft sun day i n  
and day ou t ,  

Here's something e l s e ,  IBd like %o po%n% out ,  A s  you 
look a t  it, i t P s  a r a t h e r  ins ign i f8can t  par%,  But i n  t h i s  
case t h e  customer t r i e d  c a s t i n g  and couldn ' t  g e t  i t s  .p roper t i e s ;  
he t r i e d  forgfng and he cou%dnBt ge t  h i s  to lerance;  and he 
came t o  us because he cou3idnat a f fo rd  t o  make them t h e  way he' 
was making them, He was tu rn ing  t h i s  on a Keller-Shape-master 
l a t h e  a t  a cos t  of about $35,08 apiece f o r  turndng t h e  outs ide .  
Here, t o  say nothing about metal  savfmg a s  compared t o  machfn- 
fng  from s o l i d  bar  s tock,  we gave him %he p a r t s  f o r  something 
l e s s  than  $4,00, 

... We usua l ly  s t a r t  wfth a s l u g  from one of t h r e e  sources,  
F i r s t  of a l l ,  w e  have s l a b s  from which we blank s lugs ,  a s  would 
be i n  the  case of t h i s  p i s t o n  op %h%a s h e l l  o r  most of our s h e l l s ,  
we make from blank s l a b s ,  That is  %he cheapest source of 
ma te r i a l  t o  make impact e x t ~ u s i o n s ,  We can bet t h a t  r i g h t  a t  
o w  sheet  m i l l  a t  Edgewater, but we a r e  l imi ted  t o  t h e  thielmess 
t h a t  we can g e t  from our m i l $ ;  t h a t  is about 101 inches,  When- 
eve r .our  blank needs a r e  h igher  than $ha$ i n  thfckness  our next  
choice i s  r o l l e d  o r  cold ffndshed bar s t o c k  which i s  %he 
medim pr iced  s t r u c t w e  from whfeh we secure  our blanks,  O w  
t h l r d  and f a s t  choice,  we gee e x t ~ u d e d  shapes; t h a t  is, o w  
t h i r d  bracket  from which w e  secure o w  s l a g ,  But f o r  the  
moat pas t  we make, 1 would say  up m t f l  t h % s  n a t i o n a l  emergency, 
probably 98% of our s h e l l s  were made from blank s l a b s ,  

Our maximum diameter is  probably about 5-142 inches ,  f b w ,  
2% depends en%freXy upon t h e  s h e l l ,  You see,  we  have 750 tons  
a t  o m  d f s p s s a l ,  The w a l l  th ickness  governs o m  ex t rus ion  
pressure ,  s o  18 2% was a s h e l l ,  % e t v s  s a  , with  about a 50- o r  
60-thousandths wal l ,  probably about 4-3/( inches would be maximum; 
if it was a s h e l l  wi th  about a $14 fa%& wal l  maybe we would be 
a b l e  t o  go up t o  6 Inches,  

... What kind of to le rance  do you need? It depends t o  some 
ex ten t  on t h e  diameter,  If you 're  t a l k i n g  about a s h e l l  4 o r  5 
inches in diameter,  t h e  c o m e r e f a %  to le rance  would be about 
p lus  or  minus PO, 

An inch o r  under? About plane ak minus 3 ,  unless  you needed 
somethfng b e t t e r  %han t h a t ,  



Can we ge t  tapered ext rus ions?  

, We ge t  f n s i d e ' t a p e r  whether we gfke i t  o r  no t .  We can 
handle outs fde  t ape r .  Let me expla in  t h a t .  90% of t h i s  work i s  
extruded cold.  We s t a r t  wi th  a cold s lug;  a s  we extrude we 
generate  hea t  through f r i c t f o n  s o  t h a t  t h e  beginning of our 
s l u g  is  extruded r e l a t f v e l y  co ld ,  A s  our punch progresses  
i n t o  our d ies ,  we generate  more heat  and t h e  end of t h e  s h e l l  
i s  extruded a t  rnuch higher  temperatures,  s o  due t o  t h e  d i f f e r -  
ence i n  t h e  hea t  we ge t  a d i f f e rence  i n  shrinkage and, the re -  
fore ,  we ge t  some t a p e r  i n  t h e  I , D ,  of our s h e l l s ,  We can 
compensate, i n  our dies,  t o  s t r a i g h t e n  t h a t  t a p e r  out on t h e  
O,D,, but t h e r e  i s n ' t  a t h i n g  we can do about it on t h e  1 . D -  
I n  t h a t  s h e l l  t h a t  I showed you, 3/4 Inch d i a , ,  1% inches long, 
we ge t  about a thousandth and a h a l f  v a r i a t i o n  i n  diameter from 
t o p  t o  bottom, 

.,, Does t h i s  process a l t e r  t h e  ma te r i a l  s t r u c t u r e ?  

... The only t h i n g  w e  do wi th  t h e  ma te r i a l  i s  make it b e t t e r .  
We rear range  t h e  g r a i n  s t r u c t u r e  of it - maybe I shouldn ' t  say 
b e t t e r .  I keep f o r g e t t i n g  t h a t  we s h o u l d n g t  say  t h a t  we make 
it b e t t e r ,  Someone c a l l e d  me on t h a t  once, but I t h i n k  we 
do, but t h e  Aluminum Company doesn ' t ,  We d o n t t  do anything 
de t r imenta l  t o  it when we extrude it. A s  f a r  a s  welds, seams, 
cold ducts,  o r  what have you, t h e  chances of having them a r e  
v i r t u a l l y  n i l ,  because i n  our  process,  unl ike  a forg ing  process,  
a s  many of you know, t h e  forg ing  press  opera tor  o r  t h e  fo rg ing  
hammer opeyator can make good and bad forg ings  from t h e  same 
t o o l ,  I t ' s  how he r o l l s  h i s  ma te r i a l  and how he places it 
i n  t h e  d i e  whether o r  not  he g e t s  a good p a r t .  When we have 
developed our process t h e r e  i s n ' t  a t h i n g  i n  t h e  world an 
operator  can do but put t h e  blank i n  and t h e  t o o l  makes t h e  
product. Once we g e t  f t  developed s o  f t ' s  e n t i r e l y  sound, it 
s t a y s  sourad, There 's  no change of changing i t .  

.o. What do you mean by an i n s i d e  t ape r?  

We can extrude v i r t u a l l y  s t r a i g h t ;  we c a n ' t  t a p e r  t h e  
I . D , ,  beeause you have t o  bear  i n  mind - f o r  example, t h a t  5 inch  
diameter s h e l l  over %here; P e t D s  t ake  a s p e c i f i c  case.  We 
have made a 6 inch  diameter s h e l l  18 inches long wi th  about 80- 
thousandths wa l l .  The blank f o r  making t h a t  s h e l l ,  when we h f t  
f t ,  was only about 91/16 inch  t h i c k ,  s o  o m  punch t r a v e l s  
through 11/26 inch  - i t  doesn ' t  t r a v e l  through a l l  t h a t ,  because 
it leaves a bottom of about 100-thousandths th ick ,  s o  l e t ' s  say 
9t t r a v e l s  through about 9/16 inch  of m a t e r i a l  t o  make a s h e l l  
18 inches long,  We c a n g t  vary t h e  I.D. of t h a t  s h e l l  a s  welre  
extruding i t  because i t ' s  going over Jus t  t h e  small  l i p  on t h e  
bottom of t h e  punch. So whatever s i z e  %he m a t e r i a l  i s  when 
f t  leaves  t h e  punch l i p ,  2% says  t h a t  skze,  



Next on the  program today we're gofng t o  have a  t a i k  by 
A r t  Kelly froga Photo Ciseuit  Corp, on " ~ r f n $ e d  Cireuf ts  . 
..a01 

You men here from Efe@%rsnfca Park probably b o w  a  good 
deal  about the  subject ,  so 1 probably @ana% be sf much help  
t o  them, but 1 would l i k e  t o  b r f e i l y  rm over the  basic p r inc i -  
p les  of pmducfng and a l a s  some of' the  appl iea t ions  of printed 
@~F@u%%s,  

A s  most of you knm, 195% i s  the  f irst  year  s ince  the  
advent of the  e lec t ron ics  fndustry - t ha t  a subs t i t u t e  has 
been found f o r  the  long l i n e s  of assembly g i r l s ,  soldering 
Irons, wire twfs ters ,  - and t h a t  a  commercial coaponent has 
come out t o  replace these ueeonomicaf methods of production. 
Thfs revolu$%onary concept, sf course, has come about from 
printed c i rcu$ts ,  and the  f i r s t  %h%ng we probably b e t t e r  s t a r t  
with is a  deffn$tion of p r in tea  e f r cu f t s ,  A printed c i r c u f t ,  
In i t s  broadest sense, i s  a  conductive pa t t e rn  produced on 
any surface. How, t h a t  has come to mean two things: (1)  it 
has come t o  mean printed wiring, a  pr in ted conductive pa t te rn  
on a  surface t h a t  i s  merely a  subs$itu%e f o r  wfre, t h a t D s  one 
a p p l i W i o n ;  another is  the  use of $he words "psinted c i r cu i t "  
meaning p r h t e d  wire, printed ecmpcdments i n  eonjunction wi th  
t h a t  wfre, a l l  on the  same plane on a surface. The materials  
used f o r  pr in ted circuits a r e  primarily plastics and ceramics 
with a  meta l l ie  f o i l  os psseib$y a  plated meta l l i c  f o i l  o r  a  
cowduet8ve fnk f o r  the  pa t te rn ,  

How, t he  f i g s t  th ing t h a t  would come t o  m%nd i n  most of 
the  engineers a minds f s, "Wha% materials  a r e  available?" There 
ape a  nwgnber sf them, too extensfve t o  go i n t o  just  no%, but 
bas ical ly ,  t o  mentioa a few, XXXP Phenolic is  the  most cornon;- 
s i l i cones  and Teflon, g lass  base m a t e ~ i a l s  a r e  being used, and 
s o  has a  new materfal  which f s  becomfng qu%te well accepted 
now cal led  Ethoxylfn glass  rea fn ,  1 have some s%%des here which 
would r e a l l y  be mom edueationab t o  you than any ta lk ing  1 
could do about %he p ~ s d u c t i o n  of a  p r in ted  c$reu%t, but a 
printed c f r c u i t  %s made f i r s t  by laminating a  sheet  of e1ec t ro ly t ic  
copper t o  a  plas$%@ base, such as  t h i s  sheet  of XXXP you see 
here,  It e n t f r e l y  covers t he  sheet  and is  %annfna$ed t o  i to  
After  t h a t  proeedwe the  pa t t e rn  a f t e r  being designed and 
%aid out on a  l a rge  oversize B ~ % s t o l  boasd d~awing,  is  made 
e i t h e r  f n t o  a  negative or  i n t o  a sf%% screen, depending on the  
rnethod of produet%on, and t h a t  design 2s printed .on with e i t h e r  
an ink or  some ac id- res i s tan t  mater ia l  onto %he copper-clad 
p l a ~ t i c ,  So, you s t a r t e d  wi th  a  drawing; the drawing pa t te rn  
has been tsaansposed by ink or some other  method t o  the  Bo%l- 
clad p l a s t i e  producing the des%gn upon %t in an acid  r e s i s t a n t ,  
Then %he whole skeet  f a  dunked vf%h $he acid  r e s i s t a n t  on f& 
i n t o  an acid bath, e i t h e r  through a bubble e tcher  o r  a  paddle 
e tcher  or any kind of an etshfng mechanism, and gou.f%nal ly  
come tap with, a f t e r  washing off, a  prZn%ed c h c u f t , -  Here i s  a  



very complex l a r g e  p r i n t e d  c i r c u i t ;  i t  is  e s s e n t i a l l y  
etched copper c i r c u i t  on XXXP. Now, t h i s  can be done 
s i d e s  of & - p l a s t i c ;  it can be done e i t h e r  s i d e ,  and t h e  r e g i s -  
t r y  can be maintained wi th in  a  reasonable degree of accuracy. 

That gives  you, I hope, a  l i t t l e  b i t  of an i n k l i n g  of how 
pr in ted  c f r c u i t s  a r e  p~oduced ,  but probably what you men a r e  
most i n t e r e s t e d  i n  is  t h e  a p p l i c a t i o n  of p r i n t e d  c i r c u i t s  
once you have them, On t h e  board here  1 have s e v e r a l  d i f f e r e n t  
types of pr fn ted  c i r c u i t s  t o  give you a  c ross-sec t ion  of t h e  
app l i ca t ions  and t h e  types of c i r c u i t s  t h a t  a r e  used, To begin 
with, p r in ted  c i r c u i t s  have found t h e i r  way q u i t e  r e a d i l y  and 
most r a p i d l y  i n t o  t h e  computer and instrument f i e l d ,  The 
reason f o r  t h i s ,  of course, i s  t h a t  most computers and f n s t r u -  
ments have some cons idera t ions  such a s  high q u a l i t y  and t h e  
extreme prec iseness  and uniformity and a l s ~  min ia tu r i za t ion  
which p r in ted  c i r c u i t s  o f f e r  b u i l t  i n t o  t h e i r  s e t s ,  and they  
can a f fo rd  t o  pay a  l i t t l e  more, probably, f o r  t h e  experimenta- 
t f o n  than some of t h e  o the r  appl ica t fons .  However, today 
pr fn ted  c i r c u i t s  have become economical f o r  almost a l l  e l e c t r o n i c  
a p p l i c a t i o n s ,  I n  t h e  computer l i n e ,  people l i k e  Burroughs 
and Einneapolis-Honeywell and people who run i n  t h a t  genera l  
category a r e  us ing  p r in ted  c i r c u i t s  today, I n  the  recording 
instrument f i e l d ,  people l i k e  Foxborough and B r i s t o l  I n s t r u -  
ments a r e  i n t e r e s t e d  i n  p r i n t e d  c i r c u i t s  and use them i n  small  
q u a n t i t i e s .  People who a r e  i n  t h e  a i rborne  instrument f i e l d  
have found g r e a t  appf ica t ions ,  Thei r  p r i n t e d  c i r c u i t s  a r e  
used as  conductive p a t t e r n s  behind t h e  a i r  panels of f i g h t e r  
planes,  bombers, a s  a  s u b s t i t u t e  f o r  wire,  t h e y  a r e  used i n  
guided miss i l e s ;  they  a r e  used i n  a  number of Governmental 
e l e c t r o n i c  app l i ca t ions ,  such a s  beacons, sonar ,  landing radar ,  
search  radar ,  f i r e  con t ro l ,  mfscellaneous r e c e i v e r  s e c t i o n s ,  
r ad iac ,  servo  ampPiffers and computer packages. 

NOW, of course, the  cons idera t ions  t h a t  have brought 
p r i n t e d  c f r c u i t s  i n t o  t h a t  p a r t i c u l a r  %ype of a p p l i c a t i o n  was 
min ia tu r i za t ion ,  One of t h e  o t h e r  a p p l i c a t i o n s  which is  
becoming more popular today than  eves before i s  t h e  audfo- 
ampl i f i e r  i n  AC-DC r a d i o  chass is ;  a s  you probably know, Motorola 
has gone i n t o  production i n  a  small  way on an AC-DC chass i s  
made by p r in ted  c i r c u i t s .  The b r i e f  explanat ion  of t h a t  was 
wr f t t en  up i n  EIaECTRONICS about a  month ago, 

Probably t h e  biggest  a p p l i c a t i o n  today of mass-produced 
p r in ted  c i r c u i t s  i s  i n  t h e  TV f i e l d .  The most advantageous 
aspect  s f - t h e  p r in ted  c i r c u i t  i n  t h e  TV indus t ry  i s  t h e  f a c t  
t h a t  you can p r i n t  components a s  wel l  a s  wise ,  I n  t h e  lower 
frequencies  you can p r i n t  wire  and so lve  a  l o t  of the  problems 
of wlr ing  and assembly, but you c a n g t  p r f n t  capacf toss ,  you 
can8% p r i n t  inductors ,  and you can p r i n t  r e s f s t o r s ,  of course,  
o r  a t  f e a s t ,  you w i l 1  be a b l e  t o  a s  f a r  a s  we're concerned, 
probably t h e  f i rs t  of next year ,  i n  t h e  audio range; but you 
c a n g t  pr ink i n  copper on p l a s t i c  a  capac i to r  0s an inductor  - 
you have t o  go t o  a  ceramic and then you have a  hybrid condi- 
%ion where y o u P r e  using both ceramics and pPas t fcs  toge the r  
which i s  not  t h e  bes t  and most econsmfcal way of  doing it. 
So TV has found i t s  wag i n  t h a t  t h e  inductors  and capac i to r s  
in the antenna s e c t i o n s  of your  TV s e t  can be p ~ f n t e d  r i g h t  



along with t h e  wir ing,  by p r in ted  c i r c u i t  techniques.  We3re 
speaking p ~ i r n a r i l y  sf etched c i r c u i t s  I n  t h i s  particular case ,  
Now they a r e  used i n  wave t r a p s ,  A 'number of" these  people who 
s e l l  antenna wave t r a p s  t o  c l e a r  up TV r ecep t ion  i n  t h e  home 
whfch a r e  jus t  gadgets t o  be at tached have gone i n t o  t h f s  
p a r t i c u l a r  f iePd,  and they can produce a prinked c i r c u i t  wave 
t r a p  with a l l  i t s  esmpsnents, One manufacturer put f t  on a 
f1exfble  base ma te r fa l ,  Here a r e  s i x  cs iPs  and four  @apa@i%ors 
on t h i s  l i t t l e  pfece of m a t e r i a l  - f t Q s  f l e x i b l e ,  copper-clad. 
This f s  encased and is  the  e n t i r e  f i l t e r .  The people who 
make antennas have put a hi-3.0 bandpass i n  and t h e  VVS people 
have made a p r in ted  c i r c u i t  sepa ra to r  which looks Pike t h i s  
i n  whfch t h e r e  a r e  four  capac i to r s  and four  csfPs,  a l l  p r in ted ,  
on r i g i d  p l a s t i c  XXXP, 1/32, 

What would a small  p a r t  l i k e  t h a t  c o s t ?  

... The p r i c e  of t h i s  p a r t i c u l a r  one w%th a19 these  lugs on 
it and everything soldered up and ready f o r  i n s t a l l a t i o n  would 
probably run around 30#. A s  aga ins t  t h l s  type which i s  a 
s i m i l a r  a p p l i c a t i o n  but i t  doesn8% have exac t ly  t h e  same 
ftuaction, t h f s  f n  i t s  present  form would probably run around 
log  * 

... Voltage? - t o  give you an idea of vol tage,  t h e  vol tage  
are-over,  f o r  1/32" spacfng between Pines would run about 1800 
v o l t s  f l a s h ;  about 300 v o l t s  DC eont%nusus, For cu r ren t  a l i n e  
1/64" wide can c a r r y  before overloadfng abou% 3 amperes, 

... Could a prinked c i r c u i t  c a r r y  a 10  amp, 24 v o l t  c i r c u i t ?  

... The vol tage f s  no p ~ o b l e m  a s  long a s  you s t a g  over nomha9Py 
a 2/32 spacing which is  probably f a r  l e s s  than  you have t o  
wsmg about,  and %he 10  amps - You ppsbably have t o  run a heavy 
copper which would be 5 mff copper, 

WeUw Just covered TV antenna app%%ca%ions, One l i t t l e  
app l i ca t ion ,  a s  an I l l u s t r a t f o n ,  is %he TV pre - se lec to r  IPKP, 
which i s  a l i t t l e  esmponent now being used by RCAo That %s 
an extremely simple piece; it has two e s n d u e t o ~ s  on it whfch 
a r e  very c lose  toge the r  and form a p r in ted  inductance which i s  
on a 1-inch p iece  pf p$as$ie; 1 $rich square,  1/16 inch t h i c k ,  
and I d o n u t  b o w  what the  p r i c e  of the  mi$ 1s but it must be 
on t h e  order  sf 10  o r  B2#, someth$ng l i k e  %ha%. 

Nsu, one o the r  b ig  f i e l d  f o r  pr%n$ed c % r c u f t s  i s  switches,  
Switches can be made through ps in ted  c i rcu%% technfques, both 
embossed and f l u s h ,  Here fs an etabossed switch on a g l a s s  
base p l a s t i c ,  This is a swgteh t h a t  is designed t o  wfthstand 
ssaewhese ovep 28 mi l l ion  revslukions sf a brush, O f  course,  
t h e  brush design, e t c ,  come i n t o  J u s t  how long a p a r t i c u l a r  
m f t c h  w i l l  weap, but i t  b a s i c a l l y  can perform t h e  funetfon 
with t h i s  p l a t f n g  of 20 m i l l i o n  s e w ,  If it were f lush ,  NOW, 
t h i s  one i s n a t  f lush ,  but %$ has the nfeke l - rhod im p l a t i n g  on 



it f o r  long wear. I don ' t  know jus t  what t h e  l i f e  expectancy 
of t h i s  p a r t i c u l a r  model was. This p a r t i c u l a r  switch appl ica-  
t i o n  has a l s o  gone i n t o  TV, The PhiSco Golden-Grid Tuner w i l l  
be using pr fn ted  c f r c u i t s .  

. . . RCA and a  l o t  of o the r  people use them; f n  p a r t f  cu la r ,  t h a t ' s  
a  switch app l i ca t ion  t h a t  has become very popular, '  Another 
switch app l i ca t ion  i s  i n  instruments ,  e s p e c i a l l y  f n  p rec i s ion  
instruments where extremely high degrees of accuracy i n  a r c  a r e  
necessary.  Swftches of t h i s  nature;  t h i s  i s  a  f l u s h  p r in ted  
c i r c u f t  switch with t h e  same type f o i l  used on the  o the r  one, 
and t h i s  p a r t i c u l a r  switch w i l l ,  of course,  l a s t  longer ,  and i s  
pt ined t o  a  high degree of accuracy where t h e  uniformity of 
one piece t o  t h e  next  i s  of primary fmportance. Applications 
such as  torpedo mechanisms where t iming i s  important, and t h e  
r o t a r y  switch i s  t h e  method used f o r  t iming, have found g r e a t  
popular i ty ,  

, What about c o s t s  and q u a n t i t i e s ?  

... The c o s t  p i c t u r e  on p r fn ted  c i r c u i t  is  r a t h e r  complex; 
i t ' s  s o r t  of l i k e  buying a  c a r  - you c a n ' t  very wel l  @ a l l  up a  

11 d e a l e r  and say, How much i s  a  car?"  It depends e n t i r e l y  on 
what youBre  buying; i t  depends on t h e  p l a s t i c s  used, i t  depends 
on the  f o i l  used, i t  depends on the  p l a t i n g  necessary,  P r i -  
mari ly  the  cos t  depends on t h e  f a b r i c a t i o n .  P r fn t ing  and 
e tching  c i r c u i t s  i s  not  an expensive process,  but being a b l e  
t o  d r i l l  o r  t o  punch o r  t o  f a b r i c a t e  and r e g i s t e r  i s  q u i t e  an 
expensive opera t ion ,  So t o  give you a  rough rule-of-thumb, we 
use t h e  s tandard XXXp, We say  t h a t  25 sq.  i n ,  of XXXP samples 
blanked out t o  s i z e ;  wi th  a  p a t t e r n  on f t  - s i x  samples of t h a t  
s i z e  with 1/16 XXXP wi th  no ho les  o r  anything d r i l l e d  i n  i t  
would probably run around $20.00, Mow, t h a t  i s  very expensive 
by t h e  unit,- but on t h e  o the r  hand, psoduction q u a n t i t i e s  o r  
p i l o t  q u a n t i t i e s  br ing  the  u n i t  cos t  down a t  a  very f a s t  r a t e .  
The mass production economies begin in u n i t s  of approximately 
on the  average c i r c u i t  of about 5000, I n  o the r  words, ordering 
i n  l o t s  of 5000 it usua l ly  pays t o  buy a  p iesc ing  and blankfng 
t o o l  which t ake  ca re  of the  f a b r i c a t i n g  problem. That is t he  
major cos t  i n  sample l o t s ,  t h e  primary cos t ,  i s  labor;  almot 
90%; and fn production q u a n t i t i e s ,  t h e  primary cost  is m a t e r i a l s .  
About 75% of t h e  cos t  i n  t h a t  case i s  m a t e r i a l s ,  

There i s  t h e  c o s t  p i c t u r e  a s  accura te ly  a s  it can be s a i d  
i n  a  very genera l  way f o r  p r i n t e d  c i r c u i t s ,  because they  vary 
tremendously, depending on the  na ture  of t h e  c i s c u % t ,  

I jus t  want t o  say i n  c l o s i n g  you may be i n t e r e s t e d  i n  
j u s t  a  b r i e f  rundown of t h e  advantages of pr fn ted  c i r c u i t s  
over standard technfques of wir ing ,  O f  course,  they a r e  much 
s impler .  No, 2 - it e l imina tes  t h e  number of s o l d e r  j o i n t s  
you have t o  make, because you can l a y  out your p a t t e r n  where 
t h e  th ings  a r e  connected r i g h t  on the  p a t t e r n  ins tead  of 
having t o  be soldered toge the r .  No, 3 - you can one-shot s o l d e r ,  



I presume you have a l l  heard of d9p-soldering; h e r e ' s  a  l i t t l e  
assembly t h a t ' s  been dfp-soldered; t h e  components a r e  mounted 
on one s i d e ,  the  p a t t e r n  is  on t h e  o t h e r  a ide ,  and the  whole 
th ing  i s  dfpped i n  a  hot  soldes%ng bath and a l l  so lde r ing  
operat ions a r e  done sfmultaneously,  Htus very easy t o  inspec t ,  
of course, because 5% % n e a t l y  l a i d  out; it a s  easy t o  assemble 
because t h e  g i r l s  d o n P t  have a hard time t r y i n g  t o  f i n d  out 
where a  component w i l l  fit because t h e  hole  i s  Paid out t h e r e  
and i t ' s  very sImple t o  f ind  - it can only f f t  i n  one p lace .  
Every c i r c u i t  i s  jus t  l i k e  t h e  one before, because these  a r e  
photographical ly  reproduced fn t h e  photoetching process which 
is  Photo C f r c u i t s s  method sf producing prented c i r c u f t s .  And, 
of course, they  give you extreme m%niatw%za%ion where des i red .  
You can take a f l e x f b l e  c i r c u i t ,  p r i n t  t h e  p a t t e r n ,  r o l l  it 
around a  tube,  and s t u f f  it a l l  i n  a  ey l inder  and you've go t  
more c i r c u i t s  pe r  cubic inch, and more e l e c t r o n i c  c i r c u f t s  
per  cubic inch,  probably, than any o the r  method except by 
p r i n t i n g  r i g h t  on t h e  g l a s s  envelope i t s e l f .  

I f  you a r e  i n t e r e s t e d  i n  g e t t i n g  i n t o  p r in ted  c i r c u i t s ;  
t h e  best  t h i n g  t o  do, of course,  f s  t o  come t o  Photo C i r c u i t s ,  
t h e  se rv ices  of fered  by our company ~ t a s t  wi th  the  schematic 
and run r i g h t  through t o  t h e  f in i shed  assembly, i f  des i red ,  
o r  any p a r t  of t h a t  process along the  wayo fn other  words, 
you can buy your c i r c u i t  e i t h e r  i n  a p r in ted  form i n  l a r g e  
shee t s  o r  you can buy i t  completely assembled wi th  components 
dip-soldered, something l i k e  t h i s ,  ss a complete radio ,  I f  
you des i re ,  from the schematic, The engfneering layout  w i l l  
be done by our engineers .  

Next, Fred Pugh from our  Chemical Divis%on i s  going t o  t a l k  
about and Show movies on S%l$eones. 

When I was t o l d  t h a t  m y  %%me a l l o t t e d  t o  me on s i l i c o n e s  
was 15 minutes ton igh t  and I was scheduled about 4%45  running 
t o  5 ~ 0 0  oPc910ck I had a  sneaking suspic ion  1 caught t o  t a l k  
p r e t t y  f a s t  and make %t a s  in teses t5ng  a s  possfb le ,  Now t h a t  
I f i n d  out t h a t  I ' m  s t a r t i n g  a t  5:10, IB%l c u t  it even s h o r t e r  
y e t ,  What I brought with me ton igh t  is a very s h o r t  12-minute 
f i l m  on genera l  s i l i c o n e s ,  It has been shown around t h e  
country t o  l a y  audiences, & t8s  pre t%y w e l l  up-to-date. I 
want t o  t a l k  ,just a  l i t t l e  b i t  about it a f t e r  i t P s  overo  I 
t h i n k  y o u ' l l  f fnd  it p r e t t y  I n t e r e s t i n g ,  Before we s t a r t  I 
might mention t h a t  t h e  Si l ie~mesgrcsup was r e c e n t l y  e levated  
t o  a  Department s t a t u s  as p a r t  of %he Chemical D%visIon. WePre 
loca ted  i n  Waterford, N o  Ye, wh%ch fs some l 5  mI%es o r  s o  e a s t  
of here,  and we're moving, we th ink ,  ppe t ty  f a s t ;  we-e got  
a  l o t  of glamorous p ~ s d u e t s  and $ h e ~ e %  been a  l o t  of no l se  



made about them, a l i t t l e  l a t e r ,  T h i s  f i l m  is  jus t  one of our 
e f f o r t s  t o  pub l i c i ze  t h e  name " ~ i l i c o n e s "  around t h e  country.  
I hope too  many of you haven ' t  seen t h e  movie already,  on t h e  
o the r  hand, I hope some of you have because i t  means t h a t  
people a r e  g e t t i n g  around t o  see ing  i t .  

..... ..... We buy methyl ch lo r ide  and we r e a c t  t h e  two 
toge the r  i n  r e a c t o r s  and g e t  what we c a l l  s f l a n e  o r  methyl 
ch lorosf lane  and those  a r e  hydrolyzed with water  t o  form f l u i d .  
That 's  what goes i n t o  t h e  po l i shes  r f g h t  t h e r e ,  except t h a t  
we con t ro l  t h e  v i s c o s i t y  and t h e r e  a r e  a l o t  more problems 
than  i t  might sound l i k e ,  We have d i func t fona l  and %rf fune t iona% 
types of molecules and t h a t  makes poss ib le  thermoset t ing r e s i n s  
a s  we l l  a s  f l u i d s  and it a l s o  makes poss ib le  elastornerie gWS 
whfch go i n t o  t h e  s i l i c o n e  rubber .  But based on Jus% two 
bas ic  raw mate r i a l s  of methyl ch lo r ide  and t h e  s i l i c o n  metal  
we produce a l l  t h e  var ious chemicals t h a t  we do produce, and 
we're going back even f u r t h e r  than  t h a t ;  we a r e  i n  t h e  process 
of buflding a methyl ch lo r ide  p l a n t  t o  make our  o m  methyl 
ch lor ide  out a t  Waterford r i g h t  now, Along t h a t  l i n e  we have 
some 65 ac res  out t h e r e  and we're occupyfng about 2 of them 
r i g h t  now. I don ' t  know t h e  exact  a rea ,  but we a r e  expanding 
tremendously. They're f i n i s h i n g  up t h r e e  and a h a l f  mf%lion 
d o l l a r s  t h a t  they 've spent  t h i s  yeas  - Jus t  about completed - 
and i t ' s  s i g n i f i c a n t  t h a t  almost none of it went i n t o  ou t s ide  
bui ldings;  i n  o the r  words, we s tuck  t h a t  a l l  under t h e  roof 
t h a t  we have, almost a l l  of i t .  The business ,  a s  I mentioned 
before t h e  movie, i s  growing very f a s t  and i t ' s  going i n t o  
many of t h e  app l i ca t ions  mentioned i n  t h e  movie and amany, many 
o the r  a p p l i c a t i o n s ,  I l i k e  t o  c a l l  our products b ~ t h  glamor 
products and work horse products - t h e  glamor products a r e  
t h e  ones mentioned i n  t h e  movie t h a t  l a y  people recognize r i g h t  
o f f ,  and t h e  work horses  a r e  t h e  ones on which probably oua? 
business  w i l l  be based y e a r  i n  and yea r  o u t ,  We8ve so ld  tons 
of bouncing p u t t y  about two yea r s  ago t o  t h e  novel ty people 
and we d i d n ' t  f e e l  i t , w a s  e x a c t l y  t h e  s o r t  of thfwg t h a t  we 
wanted t o  base expansion of t h e  p l a n t  on, but i t  was n%ce 
busfness while  we had i t .  It 'll s t a r t  pickfng up now jus t  
before Christmas and w e ' l l  probably s t a r t  s e l l i n g  a l o t  more 
bouncing pu t ty  again.  We %e stopped g iv ing  %t away, it was 
h u t  ing our business ,  

Anti-freeze - t h a t  wasnPt  mentioned 5n the movie, We 
so ld  hundreds of drums of s i l i c o n e  anti-foam whfch i s  jus t  
f l u i d  mixed wi th  a l i t t l e  b f t  of s i l i c a  t o  t h e  Texacs Co,, f o r  
ins tance ,  and t h a t t s  what they use t o  defoam t h e  a n t i f ~ e e z e  
t h a t  they  s e l l  every year .  I t ' s  a somewhat s i m i l a r  applica%%orn 
t o  t h e  of1  mentioned i n  t h e  movie, 

Our competitors ape a c t u a l l y  i n  t h e  business  of making 
and s e l l i n g  t h e s e  s igh t - saver s ,  G o  E, is  in t h e  business 
i n s o f a r  a s  s e l l i n g  t h e  f l u i d  t o  o the r  oompan%es who do t h e  



same type of thing;  we s e l l  $$ t o  c e r t a h  firms t h a t  make l f k e  
Kleenex, f s s  ins t ance ,  t h a t  make the Kleenex %ens t i s s u e s  
and t h e r e  ! s  a package a d v e r t i s i n g  company i n  Hen Pork t h a t  
makes small  match-box coves type 0% thfwg where they put ad- 
v e s t f s i n g  outsgde and Pdy o w  0%1 t o  t r e a t  %he t i s s u e s  Lnsfde, 

Pa in ts  a r e  tusning  out  $0 be q u i t e  a thfng, S i l i c o n e  
r e s i n s  f o r  pa%nts where the  pa in t  i s  a e t u a l l g  based on the  
s i l i c o n e  r e s i n  i s  a growing t h i n g  but f&Qs ns%hing outstanding. 
But t h e  add i t ion  of s i l i c o n e  f l u i d s  in small  q u a n t i t i e s  and t h e  
add i t ion  of s i l i c o n e  r e s i n s  i n  amall quan t f%ies  t o  both waxes 
and p a i n t s  fs %wn%ng s u t  to be a vexy decent type of business .  

But t h e  work horse type sf products a r e  t h e  ones t h a t  1 
am most concerned w%t .h ,  personal ly;  thSngs l i k e  s i l i c o n e  
rubbers ,  Mow, t h e r e ' s  an example of a product t h a t  has grown 
slow$y but keeps r$ght on g ~ s w f n g  and f t E s  something where 
we have OUP foot fn t he  door i n  an indus t ry  where we can see  
% t B s  get t%ng b i g g e ~  and bigger  and bigger,  and we @an see  
it I s  not  one of t h e s e  peak thfngs  l i k e  t h e  bouncing p u t t y  o r  
%he po l i sh ,  We s e l l  $0 80 or 90 rubbes companies i n  t h e  
countlay now; we have salesmen who ca19 on them regu la r ly ;  
we s e l l  t h e  s % l i c s n e  pol  e r s ,  we s e l l  eompsmded s i l i c o n e  
rubber t o  those people a they, fm tam, s e l l  t o  t h e  end 
users ,  r i g h t  back %o a. E , ,  i n  many cases ,  81% s o r t s  of 
th ings ;  some 0% $hem a r e  w i r e  and cable  companies, Bridgeport  
a s  we l l  a s  $0 o r  12 of t h e  s t h e r  eompan%es such a s  EBectro 
Auto l i t e  and General Cable, e%c, S p e a k h g  of wire and cable ,  
before 1 ge t  back t o  $he rubber indus t ry ,  we s e l l  IZ%eraPly 
tons and tons  of s%l%csne  rubber  %or j u s t  two madox? appl%cat%ons 
on nf re :  one is  @ o n $ ~ o %  cable on Ea sh%ps, and t h e  o the r  is 
t h e  %nsuPa%fon on t h e  i g n i t i o n  wfrea 0% jeeps and tanks and 
%If rc%Pl$ary $ae$$ca% vehfelea,  so % h e y u r e  both a l l  s i l i c o n e  
nou and going along w i t h  $hem a r e  some molded s5 l icone  rubber 
Jabs,  The rubber fndustky i % s e l %  is d9vfdeB fn$o t h r e e  or 
$our ca%egor%es:the coa tem;  we s e l l  a i l%@sne  rubbes p a s t e  %o 
t h e  people $ha$ make coated clo$h and t ape  - Minnesota Hin%ng, 
I ~ v i n g t o n  V a ~ n i s h ,  Eica I n s u l a t a r ;  t h a t  looks l i k e  i t a s  going 
$0 be a very large s inesa  f o r  us, I$% one t h a t  t akes  a 
lot longer  t o  grow cause of a l l  the long-term t e s t s  and 
t h e  aging t e s t s ,  e t c , ,  t h a t  must go on, The rubber indus t ry  
i t s e l f ,  t h e  80-some companies I mentioned, a r e  the so-ca l led  
meehanfcal goods manafaeturera,  There has been t a l k  0% 
s i l t e o n e  rubber i n  tires and s%Pi@one rubber i n  footwear, and 
some of $hese o t h e r  rubbep applfeatLons t h a t  ~ o s t  people know 
about ,  Frankly, I dona$ see it myself, a t  l e a s t  n o t  i n  t h e  
nea r  fu tme,  bu% we a r e  g e t t i n g  %nto a tkemendous numbe~ of 
miBitasg types of appl$ca%%sns and a very seasonable n m & r  
0% c o m e s c f a l  o r  e i v i l f a n  types  sf a p p l i c a t i o n s ,  1'11 mentfsn 
a couple i n  a f r w a f t ,  The B-36 has, 1 th ink ,  something Bike 
358 f e e t  of s i l i c o n e  rubbey bomb bay d o o ~  g a ~ k e t  i n  %to The 
@-124, the  bfg packet, fs going t o  have maybe qugte a b i t  mare 
than  th&%; I h o w  pesmdwfse f$; u.s going t o  be conaf derabfy more; 
the d e - % e h g  system of all the leadfng edges; %he de-%eing 



system of a l l  t h e  m i l i t a r y  a i r c r a f t  o r  what $hey c a l l  t h e  hot-  
leading  edge technique - I n  o the r  words, %he i nne r  and o u t e r  
sk ins ,  t h e  space between has hot  a i r  s e n t  a long through t h e r e  
and t h e  connections a r e  s f l f c o n e  rubber duc t ingo  That ' s  
F iberg las  and s i l i c o n e  rubber mandreI wraps t h a t  forms a type 
of hose, There 's  a tremendous amount of s f l f c o n e  rubber 
goes i n t o  t h a t  type of t h i n g ,  HfPitary-wfse I mentioned t h e  
jeep i g n i t i o n  systems; but t h e r e  a r e  mechanical goods - spark  
plug grommets, and s o  on, which leads  me f n t o  commercial types 
of app l i ca t ions .  The capac i to r  s e a l s  t h a t  yougafe seen many 
p i c t u r e s  of;  i f  you've ever  not iced  s%l fcone  rubber adds 
almost always mentions them; i t B s  one of t h e  b igges t  and 
o ldes t  appl fca t fons  f o r  s i l i c o n e  rubber.  The spark plug 
s l eeve  between t h e  I g n i t i o n  cable  and t h e  spark  plug of t h e  
Oldsmobile f o r  t h e  p a s t  two yea r s  has been a G,E, s f l f cone  
rubber s l eeve ,  By t h a t ,  of course,  1 mean t h a t  we made the  
gutn and it was compounded f n t o  a s i l i c o n e  rubber  coaaapound and 
it was molded by a rubber company who i n  t u r n  so ld  It t o  an 
i g n i t i o n  harness manufacturer who so ld  it to Oldsmobile whfch 
w i l l  show you one of t h e  problems you've got i n  sePl ing  t h e  
raw mater ia ls ;  you have t o  t r a c t  a l l  of those thfnga down t o  
be su re  t h a t  Oldsmobile Pfkes what they got  a t  t h e  end sf %he 
chain,  

Pharmaceutical looks l i k e  a very good market f o r  o%her 
s i l i c o n e s  a s  w e l l  a s  s i l i c o n e  rubber; a s  a packagfng m a t e ~ f a l ,  
I don" know if any of you have ever  had a sho t  of p e n f c f l l i n  
o r  something e l s e  through a needle,  t h a t  so-ca l led  sterile 
packaging - they  empty t h e  b o t t l e  by puncturing %he rubber 
cap wfth t h e  hypodermic needle  and they  neves a c t u a l l y  open 
t h e  b o t t l e .  That type of s e a l  has a number of problems, Any 
organic rubber usual ly  has sulphur  i n  it and a nusnber sf 
o the r  ma te r i a l s  - ant i -oxfdents  and preserva$%ves and one 
t h i n g  and another  which l e a k  o r  leach  out and cc%ntarn%na%e 
t h e  o the r  m a t e r i a l s  i n s i d e  t h e  b o t t l e ,  Now, s2lfeone corn- 
~ o u n d s  have a very simple number of contents  - i t ' s  o a l l e d  a 

recipef '  i n  t h e  rubber  indus tsy  - and i t s a  jus t  polymer and 
a very non-toxfc f i l l e r  and a vulcanizing agent  wh%ch is 
used up completely In t h e  vulcanfzat ion,  A s  a r e s u l t  tlmere88 
nothing t o  l each  out  and a s  a r e s u l t  of tests by %he l ead ing  
pharmaceutical companies which a r e  i n  progress  now8 t h e y a v e  
been i n  progress  f o r  a year  o r  two, they've v i s i t e d  our 
p l a n t ,  looked a t  our q u a l f t y  con t ro l  systems and looked a t  
t h e  q u a l i t y  c o n t r o l  systems of our s u p p l i e r s ,  This may be 
another  tremendous b ig  new f f e l d  f o r  s i l f e o n e s ,  

Range gaskets  -.In Canada some e i g h t  d i f f e r e n t  range 
manufacturers, t h e  f irst  of which was Canad%an Ga E, gasket  
t h e  doors of t h e f s  k i tchen ranges wdth s i l i c o n e  rubber ,  We 
hope t h a t  i f  any Botpo%n% o r  Appliance & Herchandfse people 
a r e  here  they  a r e  l i s t e n i n g  - we t h i n k  t h a t  itus about tfme 
t h a t  i n  t h i s  country the  same s o r t  of t h i n g  g o t  s t a r t e d  
because % t u s  apparent ly  tu rn ing  out t o  be a very l a r g e  market- 
i n g  plus  i n  Canada, Af te r  Canadian G, E, df d 9% t h e  a t h e r s  



had t o  do I%, We understand they rea%fze the  number of beneffts  
from i t l  

1 have some proawotfonal Piterature, some of whfch i s  qu i t e  
good, a l t h ~ u g h  they donP t  get f n t o  the de f fn i t e  d e t a f l s ,  1 
have tha t  back there  on the  tab les  so when you leave you can 
have a chance t o  pick f t  up and if you have any spee i f ic  
questions 1'11 be around f o r  about three mfnutes, I f  I can ' t  
answer them, the address of the  people t h a t  can answer them 
2s on the  P f t e r a t w e ,  



F1, 

J.. ; P  

p sn; ;i 
The Research Laboratory g e t s  a l o t  of money every y e a r  t o  

opera te  on, They accept  t h e  idea  $hat  they ought t o  g ive  each 
of u s  a l i t t l e  b i t  of s e r v i c e  %or  t h a t  money, If we don ' t  a s k  
f o p  it, we d o n f t  g e t  any, 1% you have a l o t  of work t o  do the re ,  
then you w i l l  have t o  g ive  them a shop o rde r ,  Now, I t h i n k  
General Engineering Laboratory i s  a l i t t l e  d i f f e r e n t ,  and f t g s  
s e l f - l i q u i d a t i n g  on e v e q  Job, i s n s t  i t?  So i f  you want some- 
thfng  done t h e r e ,  why, you pay f o r  i t ,  For example, t h e  boys 
had t h i s  t imer  made up over  t h e r e  and they pa id  f o r  i t ,  the  
same a s  anywhere else; but  i f  i tgs a good s p e c i a l i s t ,  t h e y 9 e  
s u r e  worth t h e  dough, 

Fellows, ff t h e r e B s  something you need and you don" g e t  it, 
you pay f o r  i t  anyway, and you pay f o r  i t  many times over ,  

We w f l l  have a meeting on t h a t  p a r t i c u l a r  s u b j e c t ,  T h a t g s  a 
very important one, Bu t  one thought: p o l i c f e s  a r e  made i n  o rde r  
t o  make i t  unnecessary t o  make thousands of d e c i s i o n s  every day  so  
t h a t  t h e  po l i cy  w i l l  dec ide  most of them, Anybody, most anybody, 
w i l l  be bankrupted i f  t h e  p o l i c i e s  a r e  followed. The purpose 0% a 
po l i cy  f s  t o  so lve  the  thousands of cases  and the  dpzens of cases  
which d o n ' t  f i t ,  a r e  brought i n  any good organiza t fon  t o  the  pol icy-  
makers and they so lve  them by fndivfdual  a t t e n t i o n ,  no t  by pol icy ,  
b u t  t h e  po l i cy  idea  i s  abused and misused and misunderstanding 
people apply i t  where i t  d o e s n s t  f i t ,  1 remember hear ing  one of 
t h e  managers say,  "I want t o  f i r e  any man i n  t h i s  group who wouldnBt 
make a dec i s ion  con t ra ry  t o  my i n s t r u c t i o n s  t o  save my neck, 19 

We'll g e t  i n t o  t h a t  a l i t t l e  deeper ,  I d o n a t  know - maybe I've 
covered t h i s  subgect ,  Maybe I d o n t t  have t o  say any more, H 
l i k e  questPons b e t t e r ,  anyway, 

Heress  a questfon on t h e  t ransformer  out  a t  For t  Wayne - t h e  
f l u o r e s e e n t  t ransformer  - now made as a stamping; a a o t h e ~  p a r t  put 
on t o p  of i t ,  Maybe t h a t P s  s t i l l  r igh%,  fe l lows ,  b u t  i t  would have 
been made t h a t  way 20 y e a r s  ago. Looking i n t o  t h a t  now we check 
t h e  wrap-around method; w e  check t h e  f e l l o w  who makes long, r o l l e d  
r o l l  forms; h e B l l  be here  t o  show you how t o  do %ti and w e  might 
come up wi th  something about how t o  do it  b e t t e r ,  Here a r e  some 
good sugges t ions  a long  t h a t  l i n e ,  

Heress  another  type of th fng ,  G,E, makes a 12$ knob f o p  our? 
washing maehine timer, The purchasing d e p a ~ t m e n t  d o m  t h e r e ,  t h e  
va lue  a n a l y s i s  u n i t  down t h e r e ,  found a p l a s % i c  s u p p l i e r  who does 
t h e  Job f o r  64 and does a l o t  b e t t e r  Job, Weqll have samples up 
h e r e  next week, There 's  a source  of s tkeng th ,  G e t  i n  touch with 
t h e s e  purchasfng u n i t s  and t h e s e  value a n a l y s l s  u n i t s  around when 
you have t h e s e  problems, TkdeyPll show how t o  do i t .  

NOW, I B m  going t o  shut  t h i s  o f f  and l e t Q s  g e t  i n t o  some ques- 
t i o n s ,  1 conclude by  saying with  the  te lephone and with cowcew- 
t r a t e d  thought t o  guide your %hfnkEng a l i t t l e  and a sys temat ic  
technique of mental  hunting,  you wonq$ have any t r o u b l e  f indPng 



F2, 

s p e c i a l t y  s u p p l i e r s ,  P d o n g t  mean o u t s i d e  o f  t h e  Company; I mean 
a l s o  a p e c f a l i s t s  i n  t h e  Company who can answer  your  q u e s t i o n s .  
0 0 . 6 0  

M i l %  s a y s  wf lP  we have  $he a d d r e s s  and t e l e p h o n e  number? No, 
t h i s  i s  n o t  a  q u e s t i o n ;  t h i s  i s  a s u g g e s t f o n .  M i l t  s u g g e s t s  t h a t  
i t  would be  v e r y  cowven%eat t o  t h e  rneuibe~s i f  w e  u l t i m a t e l y  have  
t h e  phone numbers and a d d r e s s e s  o f  e v e r y  member h e r e ,  mat h a s  
been g iven  t o  o u r  manages, Roy, 1 t h i n k  y o u u l %  want t h e  same f o r  
s p e c % a l t y  s u p p l i e r s  and  I P m  s u k e  y o u B l l  have  i t ,  

That  shou ld  i n c l u d e  a t a b u l a t i o n  o f  t h e  v a l u e  a n a l y s i s  u n i t s  
and t h e i r  a d d r e s s e s ,  and  I might  add t h e r e  a r e  t r a i n e d  men on t h e  
Job r i g h t  now and t h e y ' r e  n o t  h e r e ,  So we have  t h e  whole b a l l  of 
wax, 

. . . . .  What i f  everybody wants  t o  buy? 

It i s  s o l v e d  by j u s t  a good p o l i c y  of c o o p e r a t i o n  and inf'orma- 
t i o n ,  O f  course ,  one of t h e  r e a s o n s  why v a l u e  a n a l y s i s  i s  oper-  
a t i n g  i n  p u ~ c h a s i n g  i n  most of  o u r  a r e a s  i s  b e c a u s e  o f  t h e  quee- 
t i o n  you a s k e d ,  I t s s  work w i t h  t h e  vendors ;  i t ' s  s e a r c h i n g  o u t ;  
and Sf t h e y P r e  f n  p u r c h a s i n g  t h e n  t h e  p u r c h a s i n g  management i s  
working and t h a t  unknown i s  t a k e n  o u t ,  Now, i f  y o u 9 r e  o p e r a t f n g  
o u t  o f  purchas ing ,  f e l l o w s ,  J u s t  b e  s u r e  t h a t  t h e  p u r c h a s i n g  a g e n t  
knows your  problems a d  knows what y o u D r e  do ing ,  and n i n e  tfmes 
o u t  o f  t e n  h e ' l l  g i v e  you h i s  b l e s s i n g  and his h e l p .  Then once 

tl in a  w h i l e  g i v e  him a l i t t l e  memo p e r  your  a d v i c e D  and j u s t  t e l l  
him how y o u g x  p r o g r e s s i n g ,  1% anybody in t h e  s a l e s  depar tment  
stapts t o  purchas fng ,  I t h i n k  t h a t B s  a  f i n e  i d e a  p r o v i d i n g  theyQre 
badly o v e r s o l d ,  

I n  t h e  c a s e  of' s h o r t  d e l i v e r y ?  

How can you d o  a n y t h i n g  a b o u t  a Job, f o ~  example, where you 
h a v e  on ly  s i x  months t o  make t h e  whole $h%ng? H i s  exampl ie  i s  a  
m i l % $ a ~ y  example, b u t  f t  happens  t o  t h e  rest  o f  u s ,  The answer  
i s  you can o n l y  do  a c e r t a i n  amount in t h a t  c a s e ,  b u t  w e  have  t o  
decide t h i s :  e d t h e r  we w i l l  d o  something o r  we w i l l  do  n o t h i n g ,  
Ow tBae m i l i t a r y  jobs,  most o f  them are t h a t  way, We have  a n  
e x c e l l e n t  example t h a t  wea l l  h a n d l e  under  t h e  m i l % t a r y  head ing ,  
but l e t  me  p r e c e d e  t h a t  a  P f t t l e  by s a y i n g  t h i s :  t h i s  one p r o d u c t  
was s t u d i e d ;  9 t q s  t h e  a u t o m a t i c  p i l o t ,  We had an  o r d e r  f o r  400, 
We immedia te ly  had t o  p l a c e  a l l  o f  o u r  materials; w e  had  t o  
c ~ y s t a l l i x e  t h e  manufacture ;  there wasng% a Ch%naman% chance  o f  
changing one p i e c e ,  and nobody knew whether  wesd e v e r  g e t  a n  
o ~ d e r  % o r  a n o t h e r  one and nobody was s u m  w e  w o u l d n u t  g e t  one 
f o r  4000 tomorrow, So t h e r e f  s where w e  s t a n d ,  Mow, t h e  manage- 
ment dec%ded t o  make a s t u d y  o f  it, anyway, and t h e y  c a l l e d  i t  a  
post-mortem, W e l l , - o n e  of t h e  f e l l o w s  laughed,  h e  said, " I t f s  



s i l l y  t o  p u t  your  t i m e  i n  on post-mortems." ?%ere was a l i t t l e  
Seotehrnan f n  t h e  crowd, a p r e t t y  keen guy, - Bob M i t c h e l l ;  some 
o f  you f e l l o w s  know him - h e  s a i d ,  "IChat do t h e y  make p o s t -  
mortems f o r ? "  Be said, "The on ly  reason  t h e y  make post-mortems 
i s  s o  t h e y  can make l i v e  p e o p l e  h e a l t h i e r ,  i s n u t  i t?"  Gee, t h a t  
was k i n d  o f  a new i d e a  t o  u s ,  So % h a t  t u r n e d  t h e  t h i n g  o v e r  
and  i t  was a l l  ~ i g h t ,  So t h e  job was s t u d i e d  and you w i l l  have 
an  o p p o r t u n i t y  t o  see t h e  r e p o r t ,  He  now t e l l s  us t h a t  t h e y  have  
a n  o r d e r  now f o r  t h e  n e x t  one, Model 84, more advanced, t h a t  t h e  
e n g i n e e r  t o o k  t h a t  book and gage  by page h e  t o o k  t h e  i t e m s  r i g h t  
o u t  o f  it and p u t  them i n  t h e  new one,  I t h f n k  we have  t o  t a k e  a 
l i t t l e  longer - range  view on t h a t  t y p e  of  a p a r t ,  

Buying p r o c e d u r e s  %or  t h e  Government? I would t h i n k  t h a t  i f  
t h e r e  i s  a need f o r  some v a l u e  a n a l y s i s  work i n  t h a t  a r e a  t h a t  we 
ought  t o  have  f e l l o w s  l i k e  you, G i l  Odarn, Haro ld  Coplan, S i t t e r l y ,  
and  some o f  t h e  o t h e r s  h e r e  f n  t h a t  a r e a  d e v e l o p  i t ,  L e t t s  l o o k  
f a t o  t h a t ,  Would you k i n d  o f  spea rhead  t h a t  t h i n k i n g ?  

He s a y s  t h a t  we can come o u t  s t r o n g l y  a g a i n s t  making policemen 
o u t  of  v a l u e  a n a l y s t s ,  a n d  s t i l l  y e s t e r d a y  w e  s a i d  t h a t  i t ' s  your  
~ e s p o n s i b i l i t y  t o  see t h a t  a vendor who c o n t r i b u t e s  gets  t a k e n  c a r e  
o f ,  Yeah, I t h i n k  t h a t P s  r i g h t ,  

Do you suppose  w e  ought  t o  make one e x c e p t i o n ?  Owe of  t h e  
r e a s o n s ,  t h a t g s  a n o t h e ~  r e a s o n  why we fee l  it  f i t s  b e s t  i n  p u r c h a s i n g  
because  t h e  purehas fng  manager, then ,  knows e x a c t l y  what h a s  been 
done and w h e ~ e  his v a l u e  a n a l y s t  h a s  deve loped  t h e s e  f a c t s  and t h e  
vendor  b a s  he lped ,  now h i s  b u y e r  w i l l  see t h a t  t h e  t h i n g  i s  c a r r i e d  
o u t  p r o p e r l y ,  I t B s  gofng t o  b e  a l i t t l e  b i t  h a r d e r  where t h e  
f e l l o w s  work a t  a d i s t a n c e ,  a n d  t h e y 8 r e  g o i n g  t o  have  t o  l o o k  o u t  
f o r  t h e  vendor ,  1 t h i n k  t h e y  a r e ,  I t h i n k  you make a doggone 
good p o f n t ;  u n t i l  t h e  buyer  knows t h e  impact  t h a t  t h i s  vendor  
h a s  made, f o r  s u m ,  but h e n l l  know i t  p k e t t y  w e l l  if you d id  a 
good job on t h e  p r o d u c t ,  YsuBve  c a l l e d  him i n  eve ry  now and t h e n ,  
s o  h e  knows i t ,  You811 have  t o  see t h a t  t h e  vendor i s n g t  h u r t ,  
P o u Q r e  r e a l l y  working w i t h  t h e  vendor when y o u Q r e  working on a 
p u m h a s f n g  e h w t e r ,  a p e a t %  you? That  h u r t s  m e  t o  t h f n k  a b o u t  i t ,  
r e a l l y ,  So when y o u f f r e  working i n  % h e i r  f i s h p o n d ,  be a w f u l l y  
s u r e  r e s p o n s i b l e  peop le  know w h a t p s  gofng  on s o  they  w o n n t  d o  
some h a m ,  Good p o % n t o  

I t h i n k  1 ought  t o  have  one more ques%%on, 

'%%.ere c e r t a i n l y  i s ,  H e  s a i d  w e  ape o r  have  i n  o u r  b a s i c  p l a n  
t h a t  v a l u e  a n a l y s t s  b e  in $he p u r c h a s i n g  d e p a ~ t m e a t ,  Be s a i d ,  "Is 
t h e r e  n o t  a s e v e r e  danger  e v e r y  time a n  emergency comes up  a r e  
grabbed and pu t  i n t o  f i r e - f i g h t i n g  t o  get t h i s  s teel  I n ,  g e t  some- 
thSng else fn?" T%atffs e x a c t l y  what has  happened i n  t h e  f i r s t  y e a r  
o r  two, Now, w e  are g e t t f a g  mawageps t o  b u i l d  a lmos t  a s t o n e  w a l l  



t h e r e ,  sayfng "These men ape a b s o l u t e l y  unava i l ab le  f o r  anything 
b u t  value a n a l y s i s , "  T h a t g s  t h e  way it  had t o  be done. 

,/ , & ~ \ a  
q,:" . B i l l  s a i d  %hat  he spoke, when he was coming up here ,  t o  h i s  

% engineer,   bout how much of my time do you t h i n k  - how do you 
t h i n k  1'11 be spending my t fmelf9 And they sa id ,  "well,  about 75s 
of your e f f o r t  w i l l  be  on engineer ing  work," Then he spoke t o  
t h e  maaufacturing men and be s a i d h  "HOW do you t h i n k  I ought t o  
spend my time t o  do t h e  b e s t  job? "Well, 'I he s a i d ,  "about 75$ 
i n  t h e  manufacturing a r e a , "  Then he spoke t o  t h e  productfon 
manager who has  probably purchasing,  too,  and s a i d ,  "Where do you 
t h i n k  I ought t o  spend my time, how do you t h i n k  1 ought t o  d i v i d e  
it?" And he sa id ,  "About 75% i n  our  a r e a ,  " "Well, he sa id ,  
" t h a t  poses a dilemma; I need about t h r e e  men because I d o n f t  
expect  t o  work bu t  about 75$ of the  time, anyway. " Very good. 

Row, you f e l lows  have some ca rds  t h a t  Anne j u s t  gave out  
i n  f r o n t  of you, 1 want you t o  do t h e  exac t  oppos i te  of what 
EBve been preaching t h i s  morning, I want you t o  do something 
without th ink ing ,  Mow, If you t h i n k  i t s l l  s p o i l  t h i s ,  This  
musf be spontaaneoua, Each of you g e t  a p e n c i l  ~ e a d y .  I'm going 
t o  a s k  you to w r i t e  a f i g u r e  and w r i t e  i t  without  thinking;  t h e  
f i r s t  one t h a t  comes t o  your mind, t h a t  you t h i n k  i s  t h e  most - 
t h a t  i s  on i t ,  This f i g u r e  w i l l  be  a percent ,  s o  you w i l l  e i t h e r  
w ~ i t e  a zepo, OF l O O  o r  50 o r  75 OF 28, o r  anyth tng ,  You're go- 
i n g  t o  write a pescent  t h e m ;  w r i t e  5 t  wf%hou% %hinkSng, J u s t  
what yon t h i n k  i s  r i g h t ,  wi thout  any a n a l y s i s ,  Pour f i r s t  
tho r~gh t ,  

Ihwfng my t a l k  % h i s  morning what percentage of the  time d i d  
I have your mfnd? Write i t  down, Quick-quick-quick, Pass them 
on, 0,K. Take i t  away, boy, 

t- 

Pellows, we8pe a l i t t l e  behlnd schedule,  so  i n  view of t h e  
Pact  t h a t  Lamy has  a l r eady  s t o l e n  my t a l k  and l e f t  me a b s o l u t e l y  
ao thfng  t o  say,  I Q m  going t o  make mine s h o r t  and sweet, You 
s e e  down he re  Larsy t a l k e d  on how t o  f i n d  t h e  ~ i g h t  s p e c i a l i s t s ,  
and I have a ques t ion  t o  answer, "Did you eve r  Try the  Fopd Motor 
CO,?"  This is a l i t t l e  t a l e  that a c t u a l l y  happened t o  me, I . 
heard of a new m a t e r i a l  t h a t  1 thought 1 could use; sure ,  I knew 
t h a t  we had l o t s  of s p e c f a l i s t s  around t h e  Company - Works Lab, 
General Engineering Lab, Research Lab - l o t s  of people ought t o  
gfve me t h e  answer, So, 1 c a l l e d  around i n  t h e  Company and, l o  
and behold, no one seemed t o  know too  much about i t  and no one 
could answer my ques t ion ,  1 t h i n k  I spent  about two days i n t e r -  
m%t ten t ly  c a l l i n g  everybody % could t h i n k  o f ,  and every one sa id ,  
"Well, we d o n T t  know much about i t ,  We canB t he1 ou," So in 
each case I s a i d ,  "DO you know who could h e l p  me?' 'So they 'd  
gfve me another  name usua l ly  and s o  I span3 ano the r  b b f t ' s  t o  a 
d o l l a ~  on ano the r  telephone c a l l  t s y i n g  t o  l o c a t e  somebody wbo 
could h e l p  me with my problem, I wasnv t very successfu l ,  b u t  i t  
so  happened t h e  vepy next day 9 picked up a magazfne - one of 



t h e s e  magazines t h a t  we have l y i n g  ou t  up here ,  and I no t i ced  
an adve~ t i se rnen t  i n  t h e r e  t h a t  mentioned t h i s  ma te r i a l ,  and t h e  
ad was put ou t  by t h e  Ford Motor Company, With no o t h e r  in-  
formation,  1 contac ted  t h e  Ford Hotor Company %n D e t r o i t ,  Of 
course ,  theyqre about a s  b i g  an organiza t ion  as t h e  General 
Electric Company, and I asked, "Who can g ive  me some information 
ow t h i s  m a t e ~ i a l ? "  Well, you can imagine what would happen if 
I c a l l e d  down here  and sa id ,  "Who can g i v e  m e  some information 
on t h i s  m a t e ~ i a l , "  So i t  went round and round, b u t  i n t e r e s t i n g l y  
enaugh, b e f o m  I had c a l l e d  too  many people I found a man, and 
I asked him a couple of ques t ions  and he  gave me t h e  answer. 
F i n a l l y  he s a i d ,  "'It sounds l i k e  'yourre r e a l l y  i n t e r e s t e d  i n  
t h i s  m a t e r i a l ,  " I s a i d ,  " ~ e s ,  I amg9, H e  s a i d ,  "Igm a f r a i d  I 
c a n ' t  answer a l l  of your ques t ions ,  But what company d i d  you 
say you8pe c a l l i n g  from?" 1 sa id ,  "General E l e c t r i c .  " "Where 
%bouts?" "Schenectady," He safd ,  "My gosh, why d o n D t  you c a l l  
MP, so-and-so down in P i t t s f i e l d  - he knows more about  t h i s  ma- 
t e r i a l  than anybocly e l s e  i n  t h e  United S t a t e s ,  Sure enough, I 
c a l l e d  t h e  man up and he answered a l l  of my questions. I can 
only add t o  what Larry has  t o l d  you, u n f o ~ t u n a t e l y ,  you, I, o r  
no one else has  a l l  t h e  b r a i n s  in t h e  world; we only have a 
smal l  po r t ion  of them, If you have a problem and you d o n ' t  know 
anything about it, s i t  down, w r i t e  down a l l  t h e  p o s s i b i l i t i e s ,  
the people t h a t  you might be a b l e  t o  con tac t .  Use somebody 
e l s e D s  b r a i n s ,  no t  your own, Larry i s  due t o  t e l l  u s  something 

9 a b o u t o o o o , e  - 
Bere i s  a t imer  on one of our products .  

I t t s  a very w o n d e ~ f u l  product t h a t  can come down t o  1/10th 
of  a second, 2/10, 3/10 and r i g h t  on up, .,.. bu t  it c o s t s  $92.00, 
shop cos t ;  t h e  t h l n g  t h a t  upse t  our  a p p l e c a r t  was t h a t  our  com- 
p e t i t o r  came ou t  t o  t h i s  p l a n t  and wanted t o  s e l l  u s  an i d e n t i c a l  
t imer;  t h a t  is, one which was set t o  do t h e  same th ing;  and he 
wanted t o  se l l  ft t o  us f o r  $45.00 t o  use i n  our  equipment, where 
ours  had a shop c o s t  of $92,00, Well, t he  p res iden t  asked t o  
have a study made and now please ,  fel%ows, a s  P look through t h i s  
and as I hurry  through - we don ' t  mean t o  be c r i t i c i z i n g  anabody; 

98 w e  donf$  want t o  say, B e r e a s  what value a n a l y s i s  has  done, bu t  
w e  do want you t o  know t h e  f a ~ t s ,  Kere i s  t h e  way some of t h e  
p a ~ t s  r u n :  These ~ e p o ~ t s  w i l l  be up he re  s o  you can see  them, 
page by page, nex t  week, 

B e ~ e  is a small  c a s t i n g  c o s t i n g  $1.76, It came t o  204 a s  a 
stamping with  only $100 d%e charge.  Q u a n t f t  i s  100,000 a year .  $ m e  next  shee t  shows another  c a s t f n g  a t  $3.5 by the  time i t ' s  
machined, i t  was s u b s t i t u t e d  by a stamping f o r  204. $3.54 t o  
20$ with a $200 t o o l  charge; t h a t  would be 20# t h e  f irst  year .  
A p a r t  c o s t i n  $1~99, a b o l t - l i k e  p a r t ,  1s worth 494, A $1.47 
TOP a d i s c  - 14; and t h e  q u a n t i t i e s  1 am reading  a r e  i n  manu- 
f a c t u ~ i n g  l o t s  of 200, That is ,  our  p r i c e s  are the  average of 
the l a s t  three l o t s  %he way they dfd  f t ;  whether they were 100 o r  
500, the  way they Bid i t ,  The new p r i c e  i s  based o n - a  l o t  of 200 



which would mean t o  manufacture f i v e  t imes a year .  $1.55 t o  28# 
on a stampfng-like p a r t .  A knob about 10$ d i f f e r e n c e  and so  on. 
(I... 0 

How much t i m e  was spent  on t h i s  item? 

One t r a i n e e  spent  3 months on i t ,  One of t h e  Crea t ive  Engineer- 
i n g  Trafning boys used it  a s  h f s  p r o j e c t ,  There f s  a l e a d  switch 
made up of s p e c i a l l y  designed p a r t s  - c o s t  86#; a s p e c f a l t y  vendor f s  
k i t  m d e  up f o r  t h a t  puppose provided t h e  p a r t s  t h a t  would go r i g h t  
i n ,  make the  same swftch, 16# i n s t e a d  of 86#, %he next  switch 894 - 
fuaaction can be provided f o r  32$, Thfs p a r t  i s  90# - it should be 
5-1/2#; a small  machined p in ,  

I wongt read  t h e  r e s t  of t h e s e  pages, b u t  t h e r e  a r e  one  o r  
two more P want t o  read a t  t h e  end,  

Here i s  a l a r g e  8-shaped p iece  of s t e e l ,  probably a U about 4 
inches  on a s i d e  made ou t  of t h i n  band s t e e l ,  It has  a couple of 
t h fngs  welded onto i t ,  Costs $6,46, In  l o t s  of 200 i t ' s  worth 19&, 

This w i l l  show you how %n a p a r t i c u l a r  a r e a  people g e t  i n  t h e  
h a b i t  of doing t h i n g s  i n  a p a r t i c u l a r  way, and some one who i s  
not  bound by t h a t  t h ink ing  can h e l p  them g e t  t h e  value very r e a d i l y .  

This one p a r t  1 must p i ck  ou t  f o r  you, I t f s  a stamping about 
2 inches  long, 1 inch wide, 1/16 inch t h i c k ,  I t s s  a l i t t l e  pawl, 
% t P G  a dog t h a t  j u s t  s t i c k s  i n t o  %he cogs t o  make i t  s t a y  on exac t  
seconds, i n s t e a d  of p a r t i a l  seconds, There 's  a l i t t l e  p in  put f n  
1% and t h e  s p r i n g  p r e s s e s  on t h a t  pin  and ho lds  i t  i n .  It c o s t s  
$2.22, It can be redesigned s o  t h a t  a l i t t l e  po r t ion  of t h e  stamp- 
i n g  t u r n s  up and t h e  sp r ing  p r e s s e s  on i t ,  To do t h e  job iden t fc -  
a l l y  and instea.d of $2,2&, 9 t  c o s t s  9# ,  with a d i e  charge of $50.00. 

What i s  t h e  present  c o s t  on the t imer?  

The a n a l y s t s  worked it ou t  on t h e  b a s i s  of 200 l o t s  and 500 
l o t s ,  both, s o  w e  can answer your ques t ion  p r e t t y  wel l .  93is was 
a l s o  e a r l y  i n  t h e  game, so  he made a summary s h e e t  which i s  now 
a v i o l a t f o ~ ,  b u t  It wflb answer  you^ ques t ion .  Where t h e  p resen t  
c o s t  is  $94 - my memom was o f f  $2,00 - i n  o rde r ing  manufacturing 
l o t s  of 206, i t s  c o s t  would be $25,00 i n s t e a d  of  $94,00. If t h e  
l o t  s f z e  was inc reased  t o  500 t h a t  were made only twice a year ,  
fns$ead of $25,00 f t  would c o s t  $23,00. 

Pellows, we9ve been t e l l i n g  you about us ing  somebody e l seDs 
b ~ a i n s ,  no% your own and vakious p l aces  t o  g e t  he lp ,  We have 
h e r e  %h$s morning with  u s  one more source of h e l p  t h a t  we may 
@ a l l  on, We have wfth us  X r ,  B i l l  Beardslee  who i s  Hanager of 
Manufacturfwg Ea%g%nesr=ing Se rv ices  Department, B i l l  and t h e  
people under hfm, have a wealth of' knowledge when f $  comes t o  



m a n u l a c t u ~ i n g  processes  and techniques.  Here i s  a r e a l  l a r g e  
set of b r a i n s  t h a t  you can c a l l  on. B i l l  was formerly with 
General Motors Co~pora tkon  and came t o  Schenectady from G. E. 
X-Ray, Be has  a l s o  had experience with Lockheed and Cur t i s -  
Wrfght, 1 know he has  an important message f o r  you, so, B i l l  
Beardslee ,  

O Q O O O  / -- 

Thanks, Roy, PSmt ,  t o  g e t  you i n  t h e  atmosphere of what I 
t a i n k  f s  some very good manufacturing, 1" l i k e  t o  have you see  
wkat I cons ider  one of t h e  b e s t  manufacturing p l a n t s  i n  t h e  
w o ~ l d .  We have  an e d i c t  from M r ,  Cordiner t o  make a completely 
automatic pushbutton f a e t o ~ y  i n  one of our  ope ra t ing  departments 
i n  t h e  General E l e c t r i c  Company, So wefve been looking a t  some 
pushbutton f a c t o r i e s ,  o r  a s  near  a s  t h e r e  a r e  i n  t h e  c o u n t ~ g  t o  
pushbutton % a c t o r f e s ,  and wi th in  %he Company, too ,  This  i s  not  
a pushbuttow f a c t o r y  b u t  goes a long way i n  t h a t  d i r e c t i o n ,  
Thepets  a l o t  of mechanical handling, t h e r e u s  a l o t  of  investment, 
but t o  me i t t s  a t h r i l l  every time I s e e  t h i s  p i c t u r e ,  1 thought 
you ought t o  see  i t ,  Wetre planning on showing i t  t o  a l l  t h e  
manufacturing managers i n  t h e  Company f n  Cleveland on t h e  22nd 
and 23rd of October, If w e  can do t h i s  we l l  i n  our manufacturing 
opera t ions ,  wePIP be going p laces ,  . . . . .(sound t r a c k  f o r  t h e  movie) 
How a s o l i d  b i l l e t  of s t e a l  changes i n t o  seamless pipe-= 
of t h e  most f a s c i n a t i n g  s t o p i e s  of modern indus t ry ,  

Beginning w%th the good red  i r o n  ore ,  every s t e p  throughout 
%he whole range of manufacturing ope ra t ions ,  from steel making 
on through t o  the  f f a i s h e d  product,  i s  c a r e f u l l y  guarded and 
contsolPed t o  i n s u r e  the  uniformity and dependab i l i t y  of products  
i n  whatever se rv fce  i t  performs, 

The fngot  i s  t h e  f i r s t  s o l i d  foam which s t e e l  t a k e s ,  Heat 
and pressure  now go t o  work, The f f r s t  t h i n g  t h a t  happens i s  t h a t  
t h e  s t e e l  i s  dipped i n t o  a type of f u ~ n a c e  c a l l e d  a soakfng p i t ,  
Bere the  s t ee l  fngot  is  evenly hea ted ,  The temperature throughout 
Ys equal ized  and made s u i t a b l e  f o r  r o l l i n g  ope ra t ions  ahead, The 
f irst  of t h e  p o l l i n g  opeaa t ions  t a k a s  p l ace  a t  the  blooming m i l l .  
Squeezed between powerful r o l l s ,  t h e  ingo t  gkadually s t r e t c h e s  
out  becoming sma l l e r  and longer  with each pass  between t h e  r o l l e r s ,  
Thfs  opesatfon r e a l l y  g ives  t h e  "bfg squeezefg.  Af t e r  each pass  
through the  r o l l s ,  t h e  lengthened ingot  s l i p s  over  and heads f o r  
a s t i l l  %Egh%er squeeze, And here  i n  t h e  p u l p i t  i s  where f t  is  
a11 controlBed, Idhat t a k e s  p lace  between %he r o l l s  i s  r e f l e c t e d  
on t h e  p ~ e e i s i o n  fnstmument t h e  ope ra to r  has  i n  f r o n t  of him, 
A f t e ~  J u s t  %he r i g h t  number of passes  through t h e  blooming m i l l ,  
the ingot ,  g r e a t l y  reduced i n  s i z e  and lengthened i n t o  a r e c t -  
angular  shape, becomes a bloom, The ends a r e  cropped t o  i n s u r e  
only sound s t e e l  i n  t h e  bloom, But t h i s  i s  only t h e  beginning f o r  
the  bloom, What a rough t i m e  i s  i n  s t o r e  f o r  t h a t  metal ,  but i t  
can take  2% because t h e  q u a l f t y  of s t e e l  i n  t h e  bloom was planned 
and e o a t ~ o l l e d  evefy s tep  sf t h e  way from mine t o  molten meta l ,  



Thinned t o  t h e  r e q u i r e d  l e n g t h ,  t h e  bloom i s  f u r t h e r  r o l l e d  I n t o  
a  round i n  t h e  bar m i l l ,  Tlae round, c u t  i n t o  l e n g t h s  c a l l e d  
b i l l e t s ,  c o n t a i n s  s u f f i c i e n t  metal f o r  making a seamless  p i p e  
OF t u b e  of  t h e  d e s i r e d  l e n g t h  and  t h f c k n e s s ,  The rough o u t e r  
s u r f a c e  i s  removed by t h e  p e e l i n g  machine, The b f l l e t  i s  now 
ready  f o r  c e n t e r i n g ,  Here i s  t h e  begfwning of  changing s o l i d  
s t e e l  i n t o  seamless p i p e  o r  t u b e s .  A h o l e  i s  burned  a b o u t  a n  
i n c h  and a h a l f  deep  i n t o  t h e  c e n t e r  o f  t h e  b g l l e t  by a n  oxy- 
a c e t y l i n e  flame, T h i s  c e n t e r f n g  h o l e  l e n d s  a  h e l p i n g  hand t o  
t h e  p i e r c i n g  o p e r a t i o n  l a t e r  on.  Next, t h e  b i l l e t s  are c a r e -  
f u l l y  i n s p e c t e d  and any i m p e r f e c t i o n s  which might  c a r r y  on i n t o  
t h e  f i n i s h e d  p i p e  o r  t u b e  a r e  removed by t o r q u e  o r  c h i p p i n g  t o o l s ,  
I n  t h e  p fpe  m i l l  t h e  c o l d  b i l l e t s  a r e  b r o u g h t  t o  a  s o f t  f o r g i n g  
h e a t  f o r  p i e r c i n g ,  T h i s  r o t a r y  h o t  f u r n a c e  newly developed ro -  
t a t e s  t h e  b i l l e t s  on a  h e a r t h  much l i k e  a merry-go-round. The 
Bi l le ts  t r a v e l  through t h e  t h r e e  o r  more h e a t f n g  zones a t  
e x a c t l y  t h e  same rate and a t  e x a c t l y  t h e  same t i m e ,  T h i s  i n -  
s u r e s  t h a t  a l l  b i l l e t s  r e c e i v e  t h e  same h e a t i n g  c y c l e s  i n  t h e  
same t ime t o  b r i n g  them t o  t h e  J u s t  r i g h t  un i fo rm t e m p e r a t u r e  
f o r  %he a l l - i m p o r t a n t  p i e r c i n g  o p e r a t i o n  t o  f o l l o w ,  Here i s  t h e  
h e a r t h  o f  t h e  seamless  t u b e  p r o c e s s ;  t h e  p i e r c i n g  m i l l .  A s  
t h e  b i l l e t  r e a c h e s  t h e  p f e r c i n g  m i l l  i t  i s  g r i p p e d  between two 
r o l l s  set a t  an  a n g l e  t o  each o t h e r ,  These r o l l s  r o t a t e  t h e  
b i l l e t s  and a t  t h e  same t i m e  advance  them o v e r  t h e  p i e r c i n g  
p o % n t ,  R igh t  now, t h i s  ho l low b i l l e t  i s  a t h i c k - w a l l e d  t u b e  
somewhat rough on i t s  s u r f a c e  b u t  a b s o l u t e l y  seamless .  T m l y  
walls w i t h o u t  welds h u r r y i n g  on t o  d o  s e r v i c e  i n  a  tower ing  
s k y s c r a p e r  o r  i n  a deep  o i l  o r  gas w e l l .  Th%s p i e r c i n g  oper-  
a t t o n  f s  a rough tough t e s t  of  t h e  s tee l  fn t h e  t u b e .  Only 
t h e  f i n e s t  s t ee l  p r o p e r l y  h e a t e d  can w i t h s t a n d  t h e  punishment 
it takes h e r e ,  Let% l o o k  b e h i n d  t h e  s c e n e s  of  t h i s  powerful  
machine and see what a c t u a l l y  takes p l a c e  f n s f d e ,  The p a t h  
2 s  a combinat ion o f  two power-driven, b a r r e l - s h a p e d  r o l l s ,  
T h i s  9 s  t h e  p i e m i n g  p o f n t ,  a n d  it  i s  s u p p o r t e d  on t h e  f o r w a r d  
end by a t h r u s t  bar,  The bar i s  free t o  r o t a t e  b u t  canno t  
move back and f o r t h  i n  a l i n e ,  Here comes t h e  h e a t e d  b i l l e t  
t o  be p i e r c e d ,  The p i e r c i n g  p o i n t  makes i t s  f f rs t  c o n t a c t  w i t h  
t h e  h e a t e d  b % l l e t  a t  t h e  c e n t e r  h o l e ,  Idhen t h e  b i l l e t  i s  
pushed I n t o  t h e  p i e r c i n g  m i 1 1  the r o l l s  t a k e  a h o l d  of  i t  and 
advance i t  and r o t a t e  f t  o v e r  t h e  p i e r c e r  p o i n t ,  The powerful  
p u l l i n g  and r o t a t f n g  a c t i o n  o f  t h e  m i l l  c a u s e s  t h e  m e t a l  t o  f l o w  
o v e r  t h e  p i e r c e r  p o f n t  w i t h  %he  r e s u l t  t h a t  the p i e r c e d  round 
slfdes o v e r  t h e  bar l fke  a s l e e v e  o v e r  y o u r  am, T h i s  combined 
a c t i o n  of t h e  r o l l s  and t h e  p i e r c e r  p o i a t  % o m s  a h o l e  i n  t h e  
c e n t e r  and t h r o u g h o u t  t h e  l e n g t h  of  t h e  b i l l e t ,  The p i e r c e d  
s h e l l ,  s t i l l  a t  a s o f t  f o r g f n g  t e m p e r a t u r e ,  i s  now ready  f o r  
f t s  run  th rough  t h e  c o n t i n u o u s  m i l l ;  t h e  f f rs t  c o n t i n u o u s  seam- 
less p i p e  m i l l  i n  t h e  world.  From t h i s  p o i n t  on a l l  o p e r a t i o n s  
a m  e n t i r e l y  a u t o m a t f c ,  F i r s t ,  a l o n g  c y l i n d r i c a l  b a r  o r  mandrel  
i s  i n s e r t e d  i n t o  t h e  s h e l l .  The b a r  o r  mandre l  i s  n o t  f i x e d  a s  
i n  t h e  p i e r c f n g  nnfll, It moves fo rward  wf th  t h e  s h e l l  a round  i t  
i n t o  t h e  c o n t i n u o u s  m i l l .  T h i s  o p e r a t i o n  2 s  c a l l e d  " r o l l i n g  on 
a b a r " ,  T h i s  p a r t  o f  t h e  cont fnuoua m i l l  5s c a l l e d  t h e  "mandrel 
m i l l " ,  It h a s  n i n e  p a i r s  o f  s e m i - c i r c u l a r  grooved r o l l s  s o  



arranged a t  r f g h t  ang les  t o  each o t h e r  t h a t  t h e  r o l l s  a l t e r n a t e l y  
engage one s ide ,  then t h e  o t h e r  of t h e  s h e l l D s  o u t e r  su r face ,  Re- 
duct ion of t h e  s h e l l  dfametex? over t h e  mandrel i s  the  f f r s t  s t e p ,  
The f i r s t  two s t e p s  of r o l l  s t ands  do t h a t ,  The next f o u r  s t e p s  
of r o l l s  reduce t h e  wal l  t h i ckness ,  The next  two po l i sh  and per- 
f e c t  t h e  su r face  of the  s h e l l ;  and t h e  l a s t ,  o r  s f n t h  s tand,  rounds 
up t h e  s h e l l  and loosens it  from t h e  mandrel. Af te r  pass ing  through 
t h e  mandrel m i l l  t h e  s h e l l  and mandrel ape conveyed t o  a  mandrel 
b a ~  s t r i p p e r .  

Here t h e  mandrel i s  removed and t h e  s h e l l  then t akes  a  r e s t  i n  
a  rehea t  furnace  where i t  i s  prepared f o p  f u r t h e r  r o l l i n g .  Ins ide  
t h e  furnace  t h e  s h e l l  moves slowly by chain conveyor a c r o s s  t h e  
hea r th ,  brought t o  a  temperature of 1900oF, A t  t h f s  temperature 
%he s h e l l  i s  In propek condi t ion  %or i t s  l a s t  r o l l i n g  opera t ion :  
t h e  s t r e t c h  reduct ion m i l l ,  The s t r e t c h  reduct ion  m i l l  c o n s i s t s  of 
a  series of p a i r s  of p o l l s  s i m i l a r  t o  t h e  mandrel m i l l .  There a r e  
12  r o l l  s t ands  a t  r i g h t  ang les  t o  each o t h e r ,  Each set of r o l l s  
has  i t s  ind iv idua l  v a r i a b l e  speed motor d r i v e  and t h e  novel f e a t u r e  
of t h i s  m i l $  i s  t h a t  wa l l  t h i ckness  of t h e  hot  speeding p ipe  i s  
reduced a t  t h e  same time t h e  d i a m e t e ~  i s  reduced. To do t h f s  each 
success ive  r o l l  s t and  i s  speeded up, t u r n s  f a s t e r  than i s  requi red  
only t o  r o l l  t h e  tube t o  a  smal le r  diameter .  The increased  speed 
of each success ive  p a i r  of r o l l s  produces a tens ion  i n  t h e  por t ion  
of t h e  tube between t h e  s t a n d s ,  A s  a  r e s u l t  of the  t ens ion ,  t he  
s t r e t c h  fn t h e  tube  between t h e  s t ands   educes the  wa l l  th ickness  
while t h e  diameter  i s  be ing  continuously recluced by t h e  r o l l s .  
F a s t e r  an6 f a s t e r  t h e  pipe moves on, Del ivery speeds of  t h e  s t r e t c h  
reduct ion m i l % ,  depending on the  s i z e  of p ipe  r o l l s ,  ranges  up t o  
a  q u a r t e r  of a mile  per  minute, Af t e s  cool ing  and s t r a i g h t e n i n g  
t h e  pipe i s  au tomat i ca l ly  c u t  t o  s p e c i f i e d  l eng ths  b e f o r e  continu- 
i n g  i t s  way t o  become f i n i s h e d  pipe o r  tube.  

To p r o t e c t  f t e  s u ~ f a c e  and 6nsure long l i f e  i n  c e r t a f n  types  
of  s e rv ice ,  some pipe i s  galvanized;  given a  coa t ing  of z inc ,  Here 
t h e  pfge  emerges fkom t h e  molten zfnc b a t h ,  The p ipe  i s  now ready 
f o r  %he f i n i s h i n g  opera t ion  which prepares  i t  f o r  t h e  f u t u r e  s e r v i c e  
t h a t  i t  i s  t o  perform in homes and i n d u s t r y  throughout t h e  l and ,  
Many o t h e r  o p e ~ a t i o n s  awai t  t h e  p ipe  on t h e  f i n i s h i n g  f l o o r ,  A l l  
p ipe  t o  be threaded i s  r i g i d l y  inspec ted  b e f o r e  e n t e r i n g  t h e  
threading  machine, Threadfng i s  an important opera t ion .  Only 
uniformly clean-cut  t h reads  of accura t e  mechanical form w i l l  r e s u l t  
i n  a  sound, t i g h t  j o i n t ,  Smoothly c u t  t h ~ e a d s ,  c o r r e c t  i n  every 
wag, a r e  insured  by automatic power-driven machines, Af t e r  thread- 
ing,  t h e  pfpe i s  again in spec ted ,  ..... 

Sorry 1 had t o  break up t h e  f i l m .  Much of t h e  equipment t h a t  
you saw t h e r e  on the  pipe threading  a t  t h e  end i s  t h e  same type 
of equipment t h a t  wegre  pu t t%ng  i n  a t  New Kensington i n  our  r i g i d  
m i l %  down t h e r e ,  I am p a ~ t i c u l a r l y  hap y  t o  have % h i  s o p p o ~ t u n i t y  
t o  come over  and t a l k  with  you f e l lows  and le% you know a  l i t t l e  
b i t  about our  department, and p a r t i c u l a r l y  t o  t ~ y  t o  l e t  you have 
an idea of t h e  t h i n g s  t h a t  we may do t o  h e l p  you from time t o  time, 



i n  your  day t o  day o p e r a t i o n s  when y o u v r e  back in your  o p e r a t i n g  
s p o t s  throughout  t h e  Company, Wenye known a s  t h e  k n u f a c t u r i n g  
E n g i n e e r i n g  S e r v i c e s  Department ,  Our a c t i v f t y  p a ~ a l l e l s  p r e t t y  
much on a Company-wide b a s i s  t h e  m a n u f a c t w i n g  a c t i v i t y  as you 
knaw i t  I n  your  l o c a l  p l a n t s ,  d e p a r t m e n t s ,  We"e probably  organ- 
i z e d  a l i t t l e  more e x t e n s f v e l y  because  of  &he a r e a  t h a t  we have  
t o  c o v e r  and t h e  f a c t  tha t  we have  t o  be of  s e r v i c e  t o  such a 
wfde v a r l e t y  of o p e r a t % o n s  t h a t  t h e  Genera l  E l e c t p i c  Company 
r e p r e s e n t s ,  I ' d  l i k e  you t o  know t h a t  wesre a s s e s s e d  t o  you oper-  
a t i n g  people,  wePre %n your  overhead,  and on a g e n e r a l  a s sessment  
b a s i s  i t g s  o u r  d u t y  t o  work f o r  you and w e  want t o  work f o r  you,  
If  we @ a n g t  work f o r  you weul% go o u t  of b u s f n e s s  and l o s e  o u r  
jobs,  s o  y o u B r e  OUP cus tomers ,  and  X v m  p a ~ t i c u l a r l y  happy t o  t r y  
t o  s e l l  you on t h e  i d e a  t h a t  we can h e l p  you,  You have o n l y  t o  
ask; t h e r e ' s  no s p e c i f l c  c h a r g e  % o r  any s p e c f f i c  ~ e q u e s t ,  

Our depar tment  5 s  made up  o f  s e v e ~ a l  t y p e s  o f  peop le ,  We 
have  p e o p l e  t h a t  ape  s p e c i a l f s t s  and peop le  who w i l l  p robab ly  re- 
main, w e  hope, permanent ly ,  as members o f  o u r  depar tment  b e c a u s e  
t h e y o r e  b e s t  q u a l f f f e d  t o  s e r v e  in t h a t  c a p a c i t y .  We have  s p e c i a l -  
f s t s  and each o f  t h e s e  s p e c i a l i s t s ,  % would say ,  h a s  an a v e r a g e  
of  a b o u t  20 t o  25 y e a r s  of  e x p e r f e n c e  i n  h % s  s e l e c t e d  f i e l d ,  and  
most have  o p e r a t e d  fn a number o f  p l a n t s ;  some have  owned b u s i n e s s -  
es,  We have s p e c f a l i s t s  that have wokked b o t h  w i t h f n  and o u t s i d e  
o f  t h e  Genera l  E l e c t r i c  Coo 

These men have  t h e  o p p o r t u n i t y  t o  spend t h e i r  e n t i r e  t i m e  con- 
c e n t ~ a t i n g  on % h e i r  s e l c e t e d  f i e lds ,  a t t e n d i n g  a l l  t h e  t e c h n f c a l  
m e e t i n g s  i n  o u ~  Company and o u t s i d e ,  gofng t o  a l l  of t h e  t ~ a d e  
shows, go ing  f rom p l a n t  t o  p l a n t  i n s i d e  of  o u r  Company, l e a r n i n g  
the b e s t  th%ngs  t h a t  a r e  b e i n g  done each of t h e  p l a n t s  w i t h i n  o u r  
Company, and a l s o  t o  many, many p l a n t s  th roughou t  t h e  c o u n t r y .  
They have  c o n t a c t s  wi th  t h e  s k i l l e d  peop le  I n s i d e  o u r  Company 
and many o f  %he o u t s i d e  t o o 1  companfes and manufac tu r ing  companies 
th roughou t  t h e  c o u n t q ,  We have  a specialist, HI?, F o r t h i n g t o n ,  
who works on c o i l  wind ings ,  He i s  t h e  chafman of  t h e  Company 
Coil-Wind%ng Cornm%ttee, and no d o u b t  your  l o c a l  co f l -wind ing  
p e ~ p P e  know o f  B%1%, Ow your  ppoblems of winding o f  any type ,  
h e f d  be g l a d  t o  come t o  your  p l a n t ,  c o n s u l %  w i t h  you on youp 
problems,  h e l p  you, t e l l  you where you can see i n  o p e r a t f o n  
similar t y p e  o f  equipment ,  wfwd%ng s f m i l a p  t y p e  o f  c o i l s ,  t h i n g s  
t h a t  w % l l  h e l p  you, on t h e  ~ e d e s i g n  o f  c o i l s ,  on c o a t i n g s  - 
e v e r y t h f n g  t h a t  $s r e l a t e d  t o  a c o f 1  i s  h i s  f i e l d ,  We c a l l  him 
'%re C o i l s n  ., 

I g u e s s  you P f s t e n e d  t o  %so B O X - ~ a c k - ~ h f p "  t h e  o t h e r  day 
h e m ,  P a u l  Bogt ,  P a u l  h a s  been i n  packaging - h e  h a s  been a 
Genera l  E l e c t r i c  man and h a s  s p e n t  h i s  e n t i r e  c a r e e r  f n  Genera l  
E l e c t ~ f c ,  b u t  h e  h a s  been v e r y  a c t % s e  f n  o u t s i d e  c o n f e r e n c e s  and  
on Government packagfng problems,  Spends a l o t  o f  t i m e  w i t h  t h e  
AQT p e o p l e  and A&OS; h a s  had a l o t  of  background i n  F o r t  Wayne; 
i s  a n  e x c e l l e n t  packaging man, And as he  has  t o l d  you, h e  h a s  
a l a b o m t o r y  where he  can d e s f g n  and d e v e l o p  packs  f o ~  you on 
r e q u e s t .  There i s  no s p e c i f f @  c h a r g e  t o  you fop $ha%, 



We have a n o t h e r  
H e  l a f d  o u t  t h e  F o r t  
f a  l a y o u t  work - a l l  
t e c t ;  f i n e  pe r son  t o  

man who s p e c i a l i z e s  e n t i r e l y  i n  p l a n t  l a y o u t s .  
R i v e r  Rouge P l a n t ,  h e  s p e n t  most o f  h i s  l i f e  
o f  h i s  b u s i n e s s  l i f e ,  Wets a  g r a d u a t e  a r c h i -  
d o  b u s i n e s s  w i t h ,  H i s  name i s  Mr, Hal 

carter,  on-manufac tu r ing  l a y o u t  problems o f  any k ind ,  h e ' s  as good 
a man as I know, Most o f  y o u r  p e o p l e  know him, and  h e  can h e l p  you 
ow any o f  t h a t  t y p e  o f  problem, 

On c u t t i n g  t o o l s ,  w e  have  M r ,  Borneman, w i t h  s p e c i a l  emphasfs 
on Carboloy - we're a lways  t r y i n g  t o  s e l l  Carboloy,  We hope t o  
show t h e  manufac tu r ing  managers of  t h e  Company when t h e y  g e t  o u t  
t o  t h e  Cleveland P a i n t  P l a n t  t h e  wonderful  strides t h a t  are b e i n g  
made o u t s i d e  t h e  Genera l  E l e c t r i c  Company on Carboloy a p p l i c a t i o n s .  
B e l i e v e  me,  t h e y ' v e  g o t  i t  a t  t h e  P a i n t  P l a n t ,  C h r i s  a l s o  h a s  
a v a i l a b l e  t h e  comple te  s u r p l u s  i n v e n t o r y  o f  a l l  c u t t i n g  t o o l s ,  
expense  t o o l s ,  i n  t h e  Company, which we t ~ a n s f e r  from p l a n t  t o  
p l a n t  on a no-charge basis; o n l y  t h e  box-pack-ship c o s t s  whfch 
I t h f n k  y o u ~  t o o l i n g  p e o p l e  a r e  f a m i l i a r  w i t h .  

M r ,  Zaremba who i s  an  o ld - t ime  Genera l  E l e c t r i c  man came t o  
u s  from E l e c t r o n i c s  Pa rk ,  He is  i n  c h a r g e  o f  t h e  s u r p l u s  t o o l s ,  
S u r p l u s  t o o l s ,  as you know, are t r a n s f e r r e d  between t h e  p l a n t s  a t  
book c o s t .  T h a t ' s  a t e r r i f i c  advan tage ;  if you can g e t  a s u r p l u s  
t o o l  from o u r  G,E, i n v e n t o r y  today ,  you have  t o  t h i n k  o f  f t  f n  
t h e s e  t e r n s ,  t h a t  i n  t h e  l a s t  t e n  y e a r s  some t o o l s  have  m u l t i p l i e d  
i n  p r i c e  t e n f o l d ,  So i f  you can g e t  a  1940 t o o l ,  i t s  o r i g i n a l  
c o s t  i s  o n l y  one- ten th  o f  what i t  i s  t o d a y ,  I n  a d d i t i o n  t o  t h a t ,  
t h a t  t o o l  w i l l  be w r i t t e n  o f f  f o r  t e n  y e a r s  o f  d e p r e c i a t f o n ,  So 
t h e  amount o f  Inves tment  t h a t  you have  i n  machine t o o l s  and your  
a b i l i t y  t o  t o o l  up fas t  - t h i s  i s  c e r t a i n l y  an  o g p o r t u n f t y  t o  
s e a r c h  t h a t  o u t ,  I B m  n o t  q u i t e  s u r e  of  t h e  amount o f  money s i n c e  
w e v v e  been t r a n s f e r r i n g  t o o l s  between depar tments ,  b u t  i t D s  some- 
t h i n g  i n  t h e  o r d e r  of  16 m f l l i o n  d o l l a r s ,  wor th  o f  t o o l s  t h a t  have  
been t r a n s f e r r e d  between depar tments ,  and  1 t h i n k  t h e  i n v e n t o r y  
o f  s u r p l u s  t o o l s  i s  something l i k e  3 o r  4 m i l % i o n  d o l l a r s  today,  
Company-wide, T h e r e P s  a l m o s t  any k i n d  o f  a t o o l  t h a t  you want 
a v a i l a b l e  on s u r p l u s  i f  y o u B l l  u s e  your  i n g e n u i t y  a l i t t l e  b i t ,  

Then, ow manufac tu r ing  p s o c e s s e s  t h a t  r e a c h  o u t  j u s t  a l i t t l e  
b i t  and t h a t  are j u s t  a l i t t l e  b i t  o f f  t h e  b e a t e n  p a t h ,  w e  have  a  
man t h a t  spends  f u l l  t i m e  on t h a t ,  and I g u e s s  h e r s  been i n  p r o c e s s -  
i n g  f o r  40 y e a r s ,  h e r s  a b o u t  60 y e a r s  o l d  and  h a s  done n o t h t n g  else. 
On p r o c e s s f n g  and equipment ,  t h a t s s  his s p e c i a l t y ,  and i f  you have 
something t h a t  you want t o  manufac tu re  and  you want a  d i f f e r e n t  I d e a  
on it, w e  have  a book he@e t h a t  weQke j u s t  a b o u t  t o  c i r c u l a % e  
th roughou t  t h e  Company - f t  hasn" come o u t  y e t ,  b u t  i t v s  a l l  
p r e p a r e d  - w e  c a l l  i t  "An Index of  Modern Manufactur ing  Methods 
and Equipment", L e t t s  s a y  y o u P r e  i n t e s e s t e d  i n  c a s t i n g s ;  you can 
tu rn  t o  " c "  i n  t h e  index  h e r e  and you can t u r n  t o  t h e  s u b j e c t  of  
c a s t i n g s ,  We've g o t  a b r i e f  d e s c ~ i p t i o n  o i  t h e  a r t i c l e s  t h a t  w e  
have  on c a s t i n g s  and then  a c a t a l o g  number l i k e  C33 i s  c o n t i n u o u s  
c a s t i n g  o f  p i s t o n  p i n g s ,  You can p u t  down t h e  numbers t h a t  you 
want and we w411 send t o  you t h e  a r t i c l e s ,  It may b e  t h a t  you 



w i l l  write f o r  10 a r t i c l e s  and 8 of' them won? be  what you want. 
W e l l ,  two of t hose  a r t i c l e s  may have i d e a s  t h a t  w f l l  l e a d  you t o  
t h e  answer t h a t  you ' r e  af ter ,  This  manPs name i s  Harry Gorden. 
He spends h i s  f u l l  t ime on reviewing a11 t h e  t rade ,  j ou rna l s  and 
s tudy ing  processes  i n  our  v a r i o u s  o p e r a t i o n s  and  he h a s  a l i b r a r y  
t h a t  r e p r e s e n t s  about f i v e  y e a r s  worth of  c o l l e c t i o n  and about 
4000 o r  5000 a r t i c l e s ,  I t ' s  a good source  f o r  reach ing  o u t  be- 
yond t h e  convent iona l  way of  making something, and i n  your  va lue  
a n a l y s i s  work, back i n  your  ope ra t ions ,  1 know t h a t ' s  a p a r t  of 
what you do. 

We have M a t e ~ i a l  Handling men t h a t  a r e  s p e c i a l i z e d  i n  con- 
veyors  and handl ing  systems and t r a n s f e ~  mechanEsms and t h e  l i ke ,  
N r ,  Demand h a s  been working i n  t h a t  a r e a ,  We h a v e s a  small l abor -  
a t o r y  where wevre  s p e c i a l i z i n g  i n  automation i n  o rde r  t o  g e t  t h e  
l a b a r  o u t  o f 'manufac tur ing  as  you've seen it in t h i s  p i c t u r e ,  
emgfneering o f  dev ices  t o  mechanical ly  handle  p a r t s  from one 
p l a c e  t o  another ,  t o  a u t o m a t i e a l l y  l oad  and unload machines i s  a 
n e c e s s i t y ,  I n c i d e n t a l l y ,  one of t h e  p r o j e c t s  w e g r e  working on i s  
something t h a t  Paul  h a s  asked u s  t o  work on i n  packaging. A s  he 
probably t o l d  you t h e  o t h e r  day, w e  do n o t  paekage any product  
completely au toma t i ca l ly  i n  t h e  General E l e c t r i c  Company, inc lud-  
i n g  lamp b u l b s ,  The Lamp Department i s  working on i t  b u t  w e  d o n ' t  
do  it y e t ,  So w e  have taken t h e  new Form @ motor from F o r t  Wayne 
and t o g e t h e r  wi th  t h e  F o r t  Wayne people w e v r e  t r y f n g  t o  work ou t  
t h e  des ign  of a pack and t h e  equipment t o  kompletely and auto-  
m a t i c a l l y  pack th%s  motor i n  o u r  Linton P l a n t .  We t h i n k  i t ' s  ' 

e n t f r e l y  p o s s i b l e  and t h a t  i f  we can pack one then  we can go 
r i g h t  on u s i n g  t h e  same p r i n c i p l e s  and w e  can pack r a d i o s  o r  
c locks  o r  any o t h e r  small p roduc t .  

Then we have a l s o  the  s e r v i c e  t h a t  w e  ex tend  t o  t h e  oper- 
a t i o n s  of sending exper ienced manufacturing men, men wi th  process-  
i n g  and eng inee r ing  backgrounds, ou t  f n t o  t h e  o p e r a t i o n s  where they 
work wi th  your  people,  l i v e  wi th  your people,  s t a y  with your  people,  
cont inuously ,  f o r  - some of  o u r  people have been ou t  i n  o p e ~ a t i o n s  
as long as two yea r s ,  where wePre working on a very d i f f i c u l t  and 
long-range ass ignment ,  But normally t h e y f l l  s t a y  t h r e e  months t o  
s i x  months, That k ind  of  a day-to-day c o n t a c t  wi th  your  people,  
t h a t  k ind of a s t a y  i s  neces sa ry  If y o u B r e  going t o  accomplfsh any 
siza'nbe type of a p r o J e c t ,  W e  have a number of  those  peopl% and 
t h e y  b r i n g  t o  you t h e  advantage of a l l  t h e  background our  depar-  
ment r e p r e s e n t s ,  o f  a l l  t h e  expe r i ence  t h a t  they  have ga ined  by 
workfng i n  a number of t h e  General  E l e c t ~ 3 . c  P l a n t s ,  and a l s o  t h e  
d i l f e k e ~ t  p l a n t s  throughout t h e  count ry ,  We hope t h a t  t h e  ex- 
per fence  of' t h e s e  men, t h e  unique positLon t h a t  %heyPve had where 
t hey  have n o t  had t o  ope ra t e ,  where t h e y f v e  been a b l e  t o  g i v e  
W e i r  f u l l  tfrne t o  lookfng f n t o  new manufactur ing methods and 
equfpment, new processes ,  new t o o l s ,  new ways of  manufacturing,  
and t%atrs  a l l  t hey  do, they  w f l l  be able t o  i n s p i r e  your  people 
and t o  guide your  people  and develop your people  i n  an approach 
t h a t  we feel  1s Decessayy i n  t h e  General E l e c t r i c  Company i f  
w e b r e  going t o  e f f e c t  t h e  amount of i n c r e a s e d  b i l l f a g  p e r  square  



f o o t  of f l o o r  a r e a  t h a t  i s  r equ i red ,  

P tve  got  my bossg t a l k  h e r e  t h a t  he gave a t  t h e  Management 
Conference, and 1 t h i n k  some p lace  he re  he says  t h a t  wi thin t h e  in-  
creased b i l l i n g  t h a t  l i e s  ahead through 1961 where wes re  going t o  
double our  bus iness ,  I t h i n k  t h e  b i l l i n g  B s  going t o  be  about 
$4,2~0,000,000 a t  t h a t  t i m e ,  i f  we cont inue t o  progress  j u s t  a s  we 
have i n  the  p a s t  over t h e  l a s t  t en  y e a r s  - and t h e r e  has  been good 
improvement over  t h e  l a s t  t e n  yea r s  - t h e  amount of f l o o r  a r e a  t h a t  
w i l l  be  requi red  t o  be b u i l t  t o  t ake  c a r e  of t h i s  a d d i t i o n a l  expan- 
s ion  of bus iness  i s  somethfng i n  the  na tu re  of 1-1/2 Schenectady 
Works....,would be requi red  and then e v a l u a t i n g  t h a t  i n t o  f l o o r  
space a t  $ 2 0 ~ 0 0  a f o o t ,  w e  j u s t  donat have t h e  money t o  f inance  
such a program, s o  t h a t  from t h e  m a n u f a c t u ~ i n g  poin t  of view we 
f i g u r e  t h a t  we have t o  fnc rease  our  p roduc t iv i ty  about 50% over  
t h e  next 10 yea r s ,  Our a c t u a l  i nc rease  i n  p roduc t iv f ty  over t h e  
l as t  10 yea r s  has  been something i n  the  o r d e r  of 4$ p e r  y e a r ,  So, 
we've got  t o  do about twice t h e  bus iness  we have done, 

1 t h i n k  y o u P l l  g e t  a r e a l  k i c k  out  of reading of t h e  number 
of people who a t tended  the  Management Conference from your l o c a l  
p l a n t s  and had t h i s  book t h a t  was given out c a l l e d  "The Challenges 
t o  Nanagement". The va r ious  a r e a s  a r e  i n  t h e r e ,  but  t h e  one %hat  
has  t o  do with  'Bet ter  Margins from B e t t e r  Manufacturing" has  go% 
a p r e t t y  good philosophy of manufacturing a s  w r i t t e n  by M r .  
DuCbemin. I P d  l i k e  t o  t a l k  with you j u s t  a l i t t l e  b i t  about some 
of  our  philosophy towards manufacturfng, The General E l e c t r l c  
Company, by and l a r g e ,  t h e  l o c a l  p l a n t s ,  manufactures q u i t e  a 
v a r f e t y  of products ,  A t y p i c a l  General E l e c t r i c  p l a n t  i s  one t h a t  
does manufacture a v a r i e t y  of products .  $ t D s  t r u e ,  we have 
Appliance P a ~ k ,  you have Receiver Divis ion a t  E l e c t r o n i c s  Park, 
and you have Telechron, and w e  have some of our consumers goods 
p l a n t s  where we make only one product,  b u t  t h a t ,  1 th ink ,  i s  
t h e  except ion t o  t h e  r u l e ,  and 1 t h i n k  i t B s  t h e  s impler  kind of  
an operatfon,  manufacturing-wise, Egd l i k e  t o  t a l k  t o  you j u s t  
a l i t t l e  b i t  about t h e  p l a n t s  t h a t  have a product mix; sometimes 
you c a l l  them "Job shop p l a n % s H ,  

O ~ P  philosophy i n  approaching t h e  manufacturer of such a l i n e  
of  products  i s  t o  analyze t h e  products  and t o  f i n d  out  t h e  few p ~ o -  
d u c t s  t h a t  r ep resen t  t h e  h igh  percentage of t h e  b i l l i n g .  Normally, 
y o u P l l  f i a d  something i n  t h e  a r e a  of 70% t o  80% of t h e  b a l l i n g  i s  
accounted f o r  by 5s t o  10s of t h e  products ,  I ' ve  looked a t  many, 
many ope ra t ions  i n  the  General E l e c t r i c  p l a n t s  from t h i s  a n a l y t i c a l  
po in t  of view and found t h a t  t o  be  the  p a t t e r n ,  T h a t e s  a l s o  t rue ,  
a s  Larry h a s  t o l d  you, i f  you look a t  a s i n g l e  product and t h e  p a r t s  
wi th in  i t ,  and our b a s i s  of inventory c o n t r o l  i s  based on t h i s  ABC 
p a t t e r n ,  Y o u D l l  f i n d  t h a t  i s  t r u e  on product l i n e s ,  a l s o .  

Then we l i k e  t o  take  and cons ider  ou r  p l a n t  i n  two s e p a r a t e  
a r e a s ,  i f  you w i l l ,  and t o  pu t  i n  one a r e a  t h e  products  t h a t  repre-  
s e n t  t h e  high percent  of t h e  b i l l f n g  and t h e  low mix i n  products ,  
In  t h a t  a r e a  of t h e  p l a n t  - we would l i k e  t o  cons ider  t h i s  a 
phys ica l ,  s e p a r a t e  a r e a  of t h e  p l a n t  wi th  i t s  own equipment, i t s  



own people, i t s  own product  l i n e s  - t ype  of a p l a n t ,  arrangement 
o r  l ayou t  t h a t  we l i k e  t o  s e e  t h e r e  i s  an i n - l f n e  type of arrange-  
ment, T h a t t s  where w e  s t a r t  wi th  t h e  paw material and w e  have t h e  
equipment a r ranged  p r o g r e s s i v e l y  s o  t h a t  we can pas s  from one p i e c e  
of  equ%pment t o  ano the r  and make an i n - l i n e  type  of l ayout ;  i n  
o t h e r  words, if' t h e r e f s  welding, o r  punch p re s se s ,  o r  winding, OF 
p l a s t i c  moldfng - whatever i t  may b e  - w e  t r y  t o  i n t e g r a t e  every- 
thilng t o  an in - l fne  l ayou t  wi th  no con t r ibu t%ng  o p e r a t i o n s  of any 
k i a d  whatsoever,  The only t h i n g s  t h a t  w i l l  come i n t o  t h a t  l ayou t  
are purchased p a r t s  from t h e  o u t s i d e .  Those we l i k e  t o  have de- 
l i v e r e d  t o  t h e  p o i n t  of u se  wi th  no s t o c k  rooms, We l i k e  t o  haye 
t h a t  a r e a  s epa ra t e ,  t h e  people s e p a r a t e ,  t h e  c o s t s  r eco rds  s epa ra t e ,  
s o  t h a t  we know e x a c t l y  what o u r  manufacturing c o s t  i s  on such 
l i n e s  of' p roduc ts ,  We f e e l  by t a k i n g  those  and making them sep- 
a r a t e  from t h e  low volume produc ts  and keeping s e p a r a t e  c o s t  
r eco rds ,  t h a t  ou r  manufacturing c o s t  i s  going t o  b e  so  f a v o r a b l e  
on t h e s e  produc ts  t h a t  we can produce, on a product  l i n e  l ayou t  
as I ' v e  descrfbed,  t h a t  t h e  tendency from t h e  cus tomer t s  p o i n t  of 
vfew i s  going t o  be t o  buy more and more of t h e  volume produced 
produc ts  and by t h a t  approach and through t h e  approach of s tand-  
a r d i z a t i o n  i n  your  eng inee r ing  depar tments  t h a t  more and more of 
o u r  job shop o p e r a t i o n s  can pas s  over  i n t o  a semi-volume type  of 
o p e r a t i o n ,  I n  t h e  low volume a r e a  where we have a l a r g e  product  
mix w e  have a f u n c t i o n a l  type  l a y o u t ,  a s  youeve  seen,  where t h e  
punch p r e s s e s  a r e  t oge the r ,  where t h e  screw machines a r e  to -  
g e t h e r ,  where t h e  p l a t i n g  department i s  a u n f t ,  and where your 
thought i s  gfven more t o  machine u t i l i z a t i o n ,  s k i l l s  of super-  
v i s f o n ,  keeping t h i n g s  t o g e t h e r ,  There t h e  inventory  tu rnove r  i s  
slower,  t h e r e  t h e  manufacturing c o s t  w i l l  b e  h ighe r ,  b u t  t h e  p o i n t  
t h a t  we would l i k e  i s  t o  know what t h e  manufactur ing c o s t  i s  and 
t o  keep the manufacturing c o s t  segrega ted ,  from t h e  h$gh volume 
p%.o&ue t s o  t 

From t h e  s t andpo in t  of inventory  c o n t r o l  o u r  phflosophy i s  
t h a t  t h e  most p r a c t i c a l  i nven to ry  c o n t r o l  t h a t  you can p r a c t i c e  
i n  €he shop i s  one where you can p h y s t c a l l y  s e e  t h i n g s  and account  
fop them and where you t ake  as much c o n t r o l  as  p o s s i b l e  away from 
o p e r a t o r s ,  We t h i n k  t h a t  a c l ean ,  nea t ,  o r d e r l y  shop i s  necessary  
f o p  c o n t r o l  purposes ,  For  t h a t  reason w e  l i k e  t o  use  ex t ens fve ly  
conveyoss w%th a l f rn i ted  capac i ty  t h a t  s g e c f f f c a l l y  c o n t r o l  t h e  
banks of f n v e n t o v  between o p e r a t i o n s  and which keeps t h i n g s  o f f  
t h e  f l o o r ,  keeps thEngs moving, keeps  t h i n g s  o r d e r l y ,  and weave 
found t h a t  i n  a l a r g e  number of o u r  p l a n t s  such an approach i s  
p r a c t i c a l ,  

Seve ra l  i n t e r e s t i n g  examples; one i s  t h e  new wire  m i 1 1  a t  
Pf t%s%felB,  Those of you from P i t t s f i e l d  i n  ano the r  f o u r  o r  f i v e  
months w i l l  be  a b l e  t o  go over  I n t o  t h e  new wire m i l l  and see 
what Pgm t a l k i n g  about  i n  p r a c t i c e ,  The Small & Medltum Motor 
Dfvfs%on i n  ano the r  t h ~ e e  o r  f o u r  months w i l l  have a l ayou t  and 
a program I n  e f f e c t  f o ~  manufacturing t h e % r  motors i n  t h e  Schenectady 
Works which exempl i f i e s  t h i s  p r a c t i c e ,  and 1 t h i n k  t h a t  if you 
go down i n t o  Bu i ld ing  40 o r  Bu i ld ing  42 - I f o p g e t  which i t  i s  - 
youD1% see  t h a t  l ayou t  i n  e f f e c t ,  You know t h a t  t h e  Small and 



Medium M o t o ~ s  r e p r e s e n t s  a l a r g e  p roduc t  naix, Other  p l a n t s ,  of"  
c o u r s e ,  i n e l u d e  t h e  new Rome, Ga, T ~ a n s f o m e r  P l a n t  where w e  have  
a l a r g e  p r o d u c t  m%x, and y e t  w e a r e  a b l e  t o  manufac tu re  t h e  p roduc t  
p r o g r e s s i v e l y  on power conveyors ,  c o n t r o l  %he i n v e n t o r f e s ,  and 
ouk p l a n s  % o r  b i l l i n g  p e r  s q u a r e  f o o t  o f  f l o o r  a r e a  a r e  s u b s t a n -  
t i a l l y  g r e a t e r  than  where w e  have  n o t  been a b l e  t o  d o  t h a t .  D i s -  
t r d b u t i o n  t r a n s f o r m e r s  a r e  a l r e a d y  set  up on t h a t  b a s i s  i n  %he 
P i t t s f i e l d  Works, So E v m  s a y i n g  t o  you t h a t  t h e  b e s t  sys tem f o r  
i n v e n t o r y  c o n t r o l  t h a t  we know of  i n  a f a c t o r y  i s  a p o s i t % v e  sys tem 
where if you have  a n  o p e r a t i o n  h e r e  and an o p e r a t i o n  down by t h a t  
camera t h a t  you have  a mechanica l  means f o r  c o n t r o l l i n g  t h e  inven- 
t o r y  between t h e  two; i f  y o u r  bank of  i n v e n t o r y  i s  g o i n g  t o  be 50 
p i e c e s ,  you p u t  a conveyor i n  h e r e  s o  e v e r y  one of  t h e  p f e c e s  have  
t o  be 1Lned up l i k e  s o l d i e r s ,  and when t h e r e v s  58 p i e c e s  on t h e  
conveyor and t h e  conveyor i s  f u l l ,  you s h u t  t h i s  p i e c e  o f  equfp-  
ment down and  i n  t h a t  way you911 c o n t r o l  t h e  f low,  Pour  paper-  
work sys tem j u s t  wont% do t h a t ;  n o t  even t h e  best sys tem f n  &he 
w o r l s ,  More and more >webre  i n v e s t i n g  i n  equipment t o  c o n t r o l  
i n v e n t o r i e s ,  

1 t h i n k  t h e  most i m p o r t a n t  r e s p o n s i b i l i t y  we have p robab ly  
l i e s  i n  t h e  t r a i n i n g  o f  manufac tu r ing  p e o p l e ,  Over t h e  p a s t  y e a r s  
weBve  b rough t  a number of  manufac tu r ing  managers,  manufac tu r ing  
engLneers ,  t o p  p r o c e s s i n g  men, from t h e  o p e r a t i o n s  i n t o  o u ~  &par%- 
ment and t h e y B v e  s t a y e d  w i t h  u s  from s i x  months %o a y e a r ,  maybe 
a s  l o n g  a s  two y e a r s ,  and t h e n  have  r e t u r n e d  t o  t h e i r  r e s p e c t i v e  
o p e s a t i o n s ,  It i s  o u r  hope t h a t  t h e  tfme t h e y  spend w i t h  us  w f l l  
b ~ o a d e n  t h e i r  knowledge o f  manufac tu r ing  p r a c t i c e s ;  t h a t  w e  can 
f i n d  o u t  what t h e i r  s t r o n g  p o i n t s  a r e ' a n d  what % h e i r  weaknesses a p e  
and  t h a t  w e  can b o l s t e r  t h e i r  weak p o i n t s ,  I mean, e v e r y b o d y D s  
d % f f e r e n t  and w e  f i n d  t h a t  some manufac tu r ing  managers a r e  ex t remely  
s t r o n g  i n  t h e  f i e l d  of a d m f n i s t r a $ f o n  b u t  weak i n  t o o l i n g ,  Such a 
man werd a s s o c i a t e  e n t i r e l y  w i t h  S o o l f n g  p r o j e c t s ;  h e g d  have  
n o t h i n g  t o  do w i t h  a d m f n i s t r a t i v e  p r o j e c t s ,  Other  men - o u r  whole 
ph i losophy  i s  t o  t r y  t o  f i n d  o u t  what t h e  weaknesses of  t h e s e  men are 
and  t o  t r y  t o  b o l s t e r  %hose  weaknesses ,  New t h a t  a r e  e n t f s e l y  S .E ,  
a n d  who have  come up th rough  Q,E, w e '  go fmted ly  t a k e  o u t s f  
and %PY t o  show them a l o t  o f  t h e  t h i n g s  t h a t  a r e  g o i n g  on o u t s i d e  
o f  G,E, Sometimes y o u Q 1 1  f i n d  men t h a t  have been i n  G,E, 25 y e a r s  
t h a t  have  on ly  been i n  3 o r  4 p l a n t s  of' G,E, j t h e y  don'" even know 
what G . E O 8 s  d o i n g ,  

So we encourage  you and  w e  encourage  y o u r  a s s o c i a t e s  Bw $he 
o p e r a t i n g  d e p a r t m e n t s  t o  g e t  o u t  and take a l o o k ,  1 d o n u %  t h f n k  
many of  you had t h e  s l i g h t e s t  idea how a t u b e  was made u n t i l  you 
saw this p % c t u ~ e ,  Of" c o u r s e ,  %f you went down t o  t h e  N a t i o n a l  Tube 
M i % l  you'd have  a l o t  more o f  a f ee l  f o r  i t ,  B y - t h e  %%me you went 
th rough  two o r  t h r e e  more t u b e  m i l l s ,  youp knowledge of  $he concept 
o f  m a n u f a c t u r i n g  t u b e s  would be J u s t  a h e l l  o f  a l o t  bet ter ,  and 
t h e r e g s  j u s t  no way of  g e t t i n g  t h i s  background w i t h o u t  g o i n g  and 
s e e i n g ,  s o  o u r  peop le  l i v e  a g r e a t  deal i n  t h e  f i e l d  and on t h e  
r o a d ,  We are k e e n l y  i n t e r e s t e d  9a what" ggo%ng oa i n  o u t s i d e  
f n d u s t q  am3 t h e  o n l y  way w e  @an keep a b ~ e a s t  i s  by b e f n g  r % g h t  in 
o u t s f d e  i n d u s t r y ,  These e o n t a c t s  t h a t  we have made i n  o u t s i d e  



i n d u s t r y  w i l l  g e t  you i n t o  a b o u t  any p l a c e  you want t o  g o  a t  
any time, WeDve done t h i n g s  t h a t  have  o b l i g a t e d  peop le  t o  u s  
where t h e y  c a n g t  v e r y  w e l l  r e f u s e ;  wegve e x t e n d e d  c o u r t e s i e s  t o  
them a t  one t i m e  o r  a n o t h e r ;  and w e  can get  i n t o  J u s t  a b o u t  any 
p l a c e  e x c e p t  t h e  Ford Cleve land  Engfne P l a n t ;  we j u s t  c a n ' t  g e t  
i n  t h e r e ,  There t h e y ' v e  g o t  some t h a t  t h e y  d o n ' t  want Genera l  

. N o t o r s  t o  know a b o u t  f o r  a c o u p l e  o f  y e a r s ,  and t h e y  j u s t  won't  
l e t  anybody I n .  We d i d  g e t  o u r  E r i e  p e o p l e  i n ,  o u r  E r i e  Re- 
f r i g e r a t i o n  people ,  i n ,  b u t  t h e n  t h e y  c l o s e d  t h e  d o o r s  a f t e r  
t h a t .  

I c a n ' t  over-emphasize t h e  impor tance  where y o u ' r e  i n  v a l u e  
a n a l y s f s  work - and I ' m  s u r e  L a r r y  h a s  i n d i c a t e d  t o  you i n  t h i s  
v a l u e  a n a l y s i s  approach  - o f  g e t t i n g  s p e c i a l t y  s u p p l i e r s  i n  and, 
of  course ,  i n  o u r  f i e l d  of  manufac tu r ing  w e  do  t h e  same. I t h f n k  
you c a n s t  do  a  v a l u e  a n a l y s i s  Job thorough ly  a n d  comple te ly  u n l e s s  
you j o i n  f o r c e s  w i t h  manufac tu r ing ,  and my belief i n  t h a t  i s  sub- 
s t a n t i a t e d  by t h e  f a c t  t h a t  L a r r y  and 1 have  l i v e d  p r e t t y  c l o s e l y  
t o g e t h e r  f o r  t h e  l a s t  f o u r  o r  f i v e  y e a r s ,  and  I d o n ' t  t h i n k  t h e p e t s  
evep  been a s u b s t a n t i a l  p r o j e c t  t h a t  we"e undeptaken o r  h e i s  
under taken  t h a t  we h a v e n ' t  q o l l a b o r a t e d  on t h a t  p r o j e c t ,  I d o n ' t  
t h i n k  t h a t  you and  your  o p e r a t i n g  d e p a r t m e n t s  can s u c c e s s f u l l y  
d o  a good v a l u e  a n a l y s i s  job u n l e s s  you b r i n g  f n  a l o n g s i d e  o f  
you t h e  p e o p l e  who are e x p e r t s  i n  t a k i n g  t h e  l a b o p  o u t  o f  jobs ,  
t h e  p e o p l e  who are e x p e r t s  i n  r e d e s i g n i n g  a p r o d u c t  from an 
e n g i n e e r i n g  p o i n t  o f  view, b e c a u s e  a s  L a r q  h a s  p robab ly  t o l d  you 
p r e v f o u s l y ,  t o  e f f e c t  a s u b s t a n t i a l  c o s t  r e d u c t i o n  r e q u i r e s  team- 
work, Teamwork from t h e  s t a n d p o i n t  of  e n g i n e e r s ,  p r o d u c t  e n g i n e e r s ,  
teamwork f rom t h e  s t a n d p o i n t  o f  y o u r  p u r c h a s i n g  o r g a n i z a t i o n  and  
t h e  p r o d u c t i o n  o r g a n i z a t i o n  and f rom t h e  manufac tu r ing  p e o p l e ,  
I n  manufac tu r ing  I t h i n k  f t D s  t h e  manufac tu r ing  e n g i n e e r i n g  g roup  
t h a t r l l  do you t h e  most good, 

1 d o n ' t  want t o  t a l k  t o o  l o n g .  But  P B d  l i k e  t o  l e t  t h e s e  
f e l l o w s  ask any k i n d  of  q u e s t i o n s  t h e y v d  l ike ,  Roy. I t h i n k  
t h e y ' d  g e t  more o u t  o f  t h a t  t h a n  f o r  m e  t o  t a l k  l o n g e r ,  

.,,..How do w e  g e t  fn touch  w i t h  you? 

C a l l  u s  d i r e c t l y  on t h e  t e l e p h o n e  fn Schenectady.  

Can w e  g e t  a  copy o f  t h a t  c a t a l o g u e  l i s t i n g  manufac tu r ing  
p r o c e s s e s ?  

We've made two o r  t h r e e  hundred c o p i e s ,  I q m  n o t  q u i t e  s u r e ,  
1 know i t B s  g o i n g  t o  a l l  Appl iance .  How comple te  t h e  coverage  i s  
wfthiw t h e  p l a n t ,  I ' m  n o t  s u r e .  A c t u a l l y ,  i f  you want d e t a i l s  a s  
t o  how i t% b e i n g  hand led ,  M r .  DuChernTn h a s  t h e  c o p i e s  'of t h i s  
I n  New Pork.  Wets d i s c u s s i n g  wf th  t h e  E x e c u t i v e  Vice  P r e s i d e n t s  
t h e r e  how t h e y  would l i k e  it h a n d l e d  in t h e i r  Lndfv idua l  g roups  
and P t m  n o t  a t  l i b e r t y  t o  t e l l  you now how i t  w i l l  be handled ,  b u t  
wha tever  your  p l a n t  fs t h e r e  w i l l  be a copy in % h a t  p l a n t ,  I 
think y o u P l l  have  i t  o u t  t h e r e  in a n o t h e r  30 d a y s ,  



E t q s  g o t  p r o c e s s e s  and equfpment i n  i t ,  Then beyond t h a t ,  i f  
i t P s  n o t  f n  h e r e ,  we shou ld  have  someth%ng on f t ,  and i f  y o u s l a  c a l l  
u s  i n  Schenectady o u t l i n i n g  your  problem y o u g l P  get your  answer ,  
* e o n *  

What i s  t h e  name of t h e  c a t a l o g u e ?  

" ~ n d e x  of  Modern Manufactur ing  Methods and ~cju ipment ' ,  

Can w e  keep t h e  a r t i c l e s  t h a t  you 

These a r e  g o i n g  t o  b e  o u t  i n  y o u r  
s t a y  t h e r e ,  Oh, t h e  a r t i c l e s  t h a t  you 
a way of  r e p r o d u c i n g  them, s o  you keep 
O I Q O O  

send u s ?  

p l a n t s ;  t h e y f f r e  g o i n g  t o  
get  you keep.  WeFve g o t  
them, 

M r ,  Miles:  There you have  i t ,  f e l l o w s :  a n o t h e r  boy on  you^ 
team, B i l l  B e a r d s l e e  t e l l s  m e  t h a t  h e  p e r s o n a l l y  would welcome 
a c a l l  f rom any o f  you a t  any t i m e ,  H i s  number i s  6337 - j u s t  
a s  c l o s e  as your  t e l e p h o n e  - and h e s l l  g e t  t o p  manufac tu r ing  
c o n t a c t s ;  h e q l l  even h e l p  you f i n d  s u p p l i e r s  t h a t  t h e  au tomot ive  
company uses, 

We may be a b l e  t o  a r r a n g e  t h a t ;  9 hope we can; and i f  we can, 
L a r ~ y ,  w e ' l l  t a k e  t h a t  up t h r o u g h  you, 

This c a t a l o g ,  L a r r y  - t h e y  want t o  know i f  t h e y  can  i n d i v i d u a l l y  
be p u t  on t h e  m a f l i n g  l f s t ,  I ' d  l i k e  t o  s a y  rSgh t  now t h a t  we811 
t r y ,  T h e p e t s  g o i n g  t o  be one i n  your  p l a n t  and w e B l l  t r y  t o  get 
you on t h e  l i s t ,  You make a p o i n t  o f  ft and you n e e d l e  m e ,  La r ry ,  
and  w e v l P  t r y  t o  a r r a n g e  i t .  

Then t h e r e r s  a n o t h e r  t h i n g  t h a t  w e  pu% o u t :  T h i s  Manufactur ing  
S e s v i c e s  b u l l e t i n  which wevve d i s t r i b u t e d  t o  you, I d o n 8 t  know how 
many of  t h e s e  are s e n t  o u t  - a b o u t  1600 e a c h  month, The Pdea h e ~ e  
i s  t o  t s y  t o  d i s s e m i n a t e  t o  a l l  o f  t h e  Genepal E l e c t r i c  Company 
o u t s t a n d i n g  t h f n g s  t h a t  w e  see w i t h i n  t h e  Genera l  E l e c t r S c  Company, 
Y o u ' l l  n o t i c e  t h f s  t i m e  t h e r e B s  some t h f n g s  on Te lechron .  I t h i n k  
t h e  n e x t  i s s u e  %s on R e c e i v e r  D%vPsion a t  E l e c t r o n i c s  Park ,  and 
a l s o  some o f  t h e  o u t s t a n d i n g  equipment o u t s i d e  t h e  Company, 
a l s o  t h e  L f g h t f n g  and R e c t i f i e r  hydroforms I n  h e r e ,  

S o l  s u g g e s t s  t h a t  you j u s t  t a k e  t h e  l f s t  o f  a l l  o f  you who 
are h E  and  g i v e  f t  t o  t h e  e d i t o r  and have  t h a t  come t o  e a c h  one 
o f  them, 

..... WeP1l d o  t h a t ,  

Thanks a l o t ,  B i l l .  



WeBre g o i n g  t o  have  a movie now, f e l l o w s ,  on P r e c i s i o n  Cast- 
i n g s ,  I want t o  s a y  t h f s  t h a t  M r .  Gordon Curry and  f o u r  o f  h i s  
a s s o c i a t e s  a r e  h e r e  from P r e c i s i o n  C a s t i n g s ,  

N r ,  Curry wants  t o  s a y  a  Few words a b o u t  t h e  movie be fope  
he  starts,  
a o e e e  

M r o  Curry,  1 dong% want t o  lead you a s t r a y  i n  t h a t  t h e  movie 
i s  on P r e c i s i o n  Cas t%ngs ,  I t ' s  a  movie i s s u e d  by t h e  N e w  J e r s e y  
Zinc Company, i t  shows t h e  a p p l i c a t i o n s  o f  c a s t i n g s  and a l s o  t h e  
method by a c t u a l  pho tographs  a s  w e l l  as by an%mated rawfngs.  I 
t h i n k  it %s v e r y  i n s t r u c t i v e  and can go a  l o n g  way toward t e l l i n g  
you mope abou t  d i e c a s t % n g  and p r o c e s s e s  t h a n  w e  can  t a l k i n g  t o  you. 

I would l i k e  t o  s a y  a  few words t o  you a b o u t  t h e  P r e c i s i o n  
C a s t i n g  Company, It was o r g a n i z e d  i n  1908 and s%nce  t h a t  t i m e  
% h r e  have  been 18 a f f T l f a t f o n s  and companies bought  up and  
f a c t o r i e s  b u i l t  s o  t h a t  now w e  are one o f  t h e  l e a d e r s  tc t h e  i n -  
d ~ x s t r y .  We'rse q u i t e  proud o f  o u r  e n g i n e e r i n g  development .  We 
r a n k  on t h e  l i s t  o f  h a v i n g  done some of t h e  f irsts  t h a t  are q u i t e  
o u t s t a n d i n g ,  One was t h e  washing machine f rame ,  We were t h e  
f i rs t  ones  t o  c a s t  t h a t  frame as one p i e c e ,  The au tomobi le  g r i l l e s  
you see on t h e  f r o n t  of  y o u r  c a r s  a r e  made of  z i n c  and w e  were t h e  
f i r s t  ones  t o  do t h a t ,  The r a d i o  c h a s s i s  - y o u 8 r e  p o s s i b l y  a l l  
familiar wi th  i t  - b t f s  one 0% your  jobs  - t h a t  whole job i s  an 
aluminum d i e c a s t i n g ,  With t h a t  t h e r e q s  a  l i t t l e  s t o r y  i n  t h a t  
t h e y  b rough t  a c h a s s i s  c a s t i n g  ovep from Germany a f t e r  t h e  war 
and  i t  was p r e s e n t e d  b e f o r e  a  m e e t i n g  o f  d i e c a s t e r s .  They were 
a s k e d  i f  any o f  them would a t t e m p t  t o  manufac tu re  i t ,  There 
w a s n P t  a one o f  them who said "yes" b u t  Mr. During who i s  o u r  
Genera l  Nanager and  whom I f ee l  i s  t h e  g r e a t e s t  e n g i n e e r  on die- 
c a s t i n g s  i n  t h e  c o u n t r y  t o d a y ,  The t o r q u e  c o n v e r t e r  f o r  t h e  Ford  
and  M e r c u ~  Jobs are d i e e a s t i n g s .  That was a n o t h e r  one t h e y  though t  
c o u l d n P t  b e  done b u t  h a s  been done,  We"P1 have  c a s t i n g s  h e r e  t o  
show you ow t h a t  i n  o u r  discussions a f t e s  l u n c h .  Our development 
o f  t h e  AXS 699 a l l o y  f o r  t h e  Government - t h a t  was t h e  a l l o y  t h a t  
was made up of p o t s  and pans t h a t  were c o l l e c t e d  from your  wives 
and  sisters and  mothers ,  e t c ,  F o r  a l o n g  t i m e  %hey d i d a "  know 
what t o  do  w i t h  them and f i n a l l y  threw - o u r  M e t a l l u r g i c a l  
Department  w i t h  some o u t s f d e  h e l p  - w e  were able t o  u s e  % h a t  
a l l o y ,  

We have  a v e r y  comple te  u n i t  o f  e i g h t  p l a n t s  and we t h f n k  
t h a t  w e  o f f e r  t h e  best  p r o t e c t f o n  t h a t  you can g e t  i n  t h e  c a s t i n g  
i n d u s t r y  i n  t h e  c o u s t ~ y  today  i n  t h e  f a c t  t h a t  w e  have  f i v e  p l a n t s  
wf%h no l a b o r  u n i o n s ,  We have three with l a b o r  un ions ;  two of' 
them have one uafon and one o f  them a n o t h e r  unfon,  s o  we d o n D t  
t h i n k  we' l l  have  t r o u b l e  w i t h  them a l l  a t  t h e  same t i m e ,  A s  mach- 
i n e s  a r e  t h e  same a t  t h e  d % f f e ~ e n t  p l a n t s ,  i f  one clamps down w e  
can  s h E f t  o v e r  t o  a n o t h e r  one a n d  p r o t e c t  you. 

I t v e  been working w i t h  G,E,, t h i s  yeap makes 20 y e a r s ;  I feel 



l i k e  I ' m  p r e t t y  nea r ly  a  member of t h e  organiza t ion .  We've done 
a l o t  of' work f o r  you, and i n  t h f s  p r o t e c t i o n  l i n e  t h e r e f s  ano the r  
t h i n g  we'd l i k e  t o  have you th fnk  on, Wetre a  complete u n i t  - w e  
desfgn our  d f e s ,  w e  harden o u r  d f e s ,  we m a n u f a c t u ~ e  our  d i e s ,  we 
make t h e  c a s t i n g s ,  w e  can machine them f o r  you9 we can assemble 
them f o r  you and w e  can pa fn t  them f o r  you. The reBs  no d i v i s i o n  
of  r e s p o n s i b f l i t y ,  Sometimes w e  wish t h e r e  was, We g e t  i n  t r o u b l e  
Just l i k e  you do now and then.  But i t f s  a l l  i n  our  l a p  and i t ' s  up 
t o  us  t o  make good on i t ,  There 's  very few, 1 th ink,  t h a t  can say 
t h a t  the$ are i n  the  i n d u s t ~ y ,  So af ter  working with you men and 
your company f o r  20 yea r s  1 a p p r e c i a t e  very much t h f s  opportuni ty  
of showing you t h i s  movie from Mew Je r sey  Zinc, of p re sen t ing  you 
our d i sp lay ,  and a l s o  w e r l l  p r e sen t  t o  each one of you a booklet  
on an 'Xatroductfon t o  ~ f e c a s t i n g " ,  It was w r i t t e n  by t h e  out- 
s tandfng engineers  i n  t h e  d i e c a s t i n g  i n d u s t r y  and i t ' s  d i s t r i b u t e d  
through t h e  Amerfean I n s t i t u t e  of" Diecas t fng ,  You can secure  e x t r a  
copies  of t h a t  by wpfting t h e  I n s t f t u t e  o r  w r i t i n g  us .  I n s i d e  t h e  
bookle ts  a r e  a l i s t  of names and addresses  and phone numbers of 
our  men who ape a t  your s e r v i c e  any t i m e .  Thank you very much, 
(Movie) 
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Afternoon, 5 t h  Day, Oct. PO, 1952 - M r ,  Miles - i, 
L 

Today, we w i l l  t a l k  on, "The Rela t fonship  of Value Analysis 
t o  Engineering". 

Idhat does t h e  engineer  have t o  do? L e t a s  look a t  a l l  
t h r e e  a second; t h e  engineer  has the  job of g e t t i n g  t h e  th ing  
t o  work, He has t h e  da te  t o  meet, he has $0 c lose  it up 
soon. He has t h e  Job of t r y i n g  t o  ge t  a s  good a cos t  a s  he 
can, Those a r e  clean-cut,  What does t h e  manufacturing man do? 
H i s  job is  t o  f ind  a way t o  make an ftem a t  a prof ik ,  b a s i c a l l y ,  
What does purchasfng do? The purchasing manqs Job f s  t o  t ake  
an item and d e l i v e r  t h e  q u a n t f t i e s  requ%red a t  the  bes t  p r i c e  
a t  the  p lace  where t h e y ' r e  needed i n  t h e  s i g h t  t ime, The 
purchasfng man s e l e c t s  t h e  s u p p l i e r s ,  nego t fa te s  t h e  p r i c e  
and t e r n s  - sees  t h a t  t h i s  s t u f f  l a y s  a t  t h e  f a c t o r y  door, not  
too  soon, not  t o o  l a t e .  The engineer preser fbes  what i t  is; 

It t h e  f a c t o r y  works up What a r e  we going t o  do a f t e r  we g e t  i t ? *  
Keep t h a t  simple t h i n g  i n  mind i n  dea l ing  w%%h a l l  of these  
funct ions .  

The engineer ' s  job, then,  i s  c l e a r ,  Our job is t o  he lp  
engfneesfng; h e l p  purehasing, and he lp  manufacturfng, That 's  
where we belong; making no dec is ions  but b ~ i n g % n g  f o r t h  eoog 
p rac t i saP  ideas  with a d o l l a r  s i g n  on them, 

I ' m  going t o  t a l k  r e a l i s t i e a l l y  abou% a lo% of t h e  problems 
we have i n  dea l ing  wi th  engineers ,  s o  before we bloody 'em, 
l e t ' s  be honest ,  We wondered how many of these  value a n a l y s i s  
improvements could have been made by engineering i f  we had 
had t h e  f i n e s t  b ra ins  of engineereing on each job, So 114 cases  
were s tudied;  they were s o r t e d  out i n  p i l e s ,  These were cases  
%fke we've shown you where value has been tmproved. When we 
got  through, out of the  114, t h e r e  were only 2 cases  i n  t h e  
f i l e  where t h e  engineers without a s s i s t a n c e  could have go t t en  
t h e  b e t t e r  va lue ,  That shows t h a t  we a r e  n o t  shoot ing f o r  
engineers ,  We're shoot ing f o r  something e l s e .  L e t t s  s e e  what 
f t  is; some o the r  kind of a hunt ,  

Next, we found these  were 8 cases  where manufacturing 
methods people could have done t h e  th ings  t h a t  brought t h e  
b e t t e r  value without change in qual i t$ .  

Next, we found t h e r e  were 9 thzngs t h a t  purchasing people 
alone could have done and should have done i f  weld had excel lence 
i n  a l l  of t h e s e  a reas  t o  b r ing  b e t t e r  value.  But now, we come 
t o  t h e  s ign%f ican t  f i g u r e s ,  There were 34 cases  where purehas- 
fng doing something and then  engineers  doing something 
brought t h e  b e t t e r  value,  There were 43 cases  where purchasing 
d ~ i n g  something and then manufae tu~ing  doing something brought 
t h e  b e t t e r  value,  The remaining 18 eases  requi red  a c t i o n  on 
t h e  p a r t  of purchasing, e n g f n e e ~ f n g  and manufacturing methods 
toge the r ,  Therefore,  t h e  engineers  a r e  d e f i n i t e l y  n o t  on t r i a l  
%n t h i s  discussion. We a r e  jus t  going t s  l e a r n  how w e  can do 
a b e t t e r  job f n  helping them and helping the G~mpany, 



The engineer  r e a l l y  has a tough job t o  do, They must not  
only be t h e  prosecut ing a t t o r n e y  and develop t h e i r  own evidence, 
but they must judge it .  L e t t s  t h b k  a l i t t l e  more e l e a r l y  
about t h e  way w e  s e t  t h e  Company up and the  way the  funct ions  
a r e  c a r r i e d ,  The engineers search  f o r  ideas  and h f o r m a t l o n ,  
They know t h a t ,  when they bu i ld  t h e  bes t  case they  can, they 
w i l l  be the  judge. How good a case would be got a t  a court  
of law i f  we had t h e  judge prepare t h e  cases? It i s n ' t  r i g h t ,  
I d o n t t  know what t h e  answer i s ,  1 h o w  one answer and t h a t  
is  b e t t e r  purchasing value a n a l y s t s  t o  prepare t h e  cases  f o r  
t h e  engineers t o  judge. They have a mfserable job. To be both 
t h e  prosecutfng a t to rney  and judge i s  rough. They need Pots 
of help.  

I n  speaking wi th  an engineering supervfsor  t h e  o t h e r  day, 
he s a i d ,  t h e r e  a r e  engineers  of a l l  ranges sf a b % % i t i e s ;  some 
who a r e  superb, sharp,  keen s t r a i g h t  th inkers  and can g e t  a 
job done; o thers  who a r e  slow-moving, conservat ive,  can dQ 
c e r t a i n  t h i n g s i  have c e r t a i n  a b i l i t i e s ,  but a r e  l imi ted .  O u r  
jobn he s a i d ,  i s  t o  use every engineer  we have i n  t h e  proper 
range and spot  of h i s  maximum s k i l l . "  T h a t t s  what they ' r e  
t r y i n g  t o  do, Mowever, every now and then  these  fel lows ge t  
%nto improper p laces  and they  cause undue t r o u b l e ,  H i s  depart-  
nent  is  probably havlng the  same t roub le ,  and sooner o r  l a t e r  
t h e y ' l l  f i n d  t h e  spot  where he belongs, H e  may be replaced 
with some one e l s e  you can d e a l  with b e t t e ~ ,  

I f  we,-who have only value t o  look f o r ,  don ' t  have t h e  t o  
read a l l  of these  publ ica t ion ,  per%odica ls ,  a t t end  t h e  meetings 
we need t o ,  go and v i s i t  o w  vendorsf and @ompet i tors t  ppoper- 
t i e s  t o  l e a r n  new processes ,  new th ings  t h a t  could be used 
and have nothing but value before us - how can you expect an 
engineer,  whose job i s  t o  meet a deadl ine,  g e t  performance, 
s e r v i c e  t h e  s t u f f  i n  t h e  f i e l d  and look a f t e r  a l l  of t h i s ,  too.  
We can ' t  expect o r i g i n a l  designs tohave a l l  % h i s  q u a l i t y  s t u f f  
i n .  L e t t s  g e t  a l l  we can and help a l l  we can, We a r e  t a l k i n g  
about a system t h a t  w i l l  g e t  value,  and th inking  of how t o  d e a l  
wi th  t h e  engineers .  

There a r e  problems you w i l l  bwap i n t o ,  and you"lP a l s o  
bump i n t o  t h e  over-conservative engineer.  You ge t  back i n ,  you 
go t o  work on t h e  thfng, and you wont$ g e t  anywhere wi th  i t ,  
H e  says,  "It9$ no goodd it  won't w o ~ k "  and h e %  in a u t h o r i t y ,  
What a r e  you going t o  do? Well, 18iP leave  you r i g h t  t h e r e .  
Think about t h a t  a l i t t l e ,  They w i l l  have dz f fe ren t  solu%%ons 
i n  every case ,  You ' l l  bump i n t o  a number sf' engineers  and 
t h e y t l l  g ive  you t h e  brush-off,  They have brushed me o f f  
p lenty  and everybody i n  t h i s  type of work, %?hey don' t  have 
t i m e  t o  bother  wi th  us ,  They've got a l l  t h e s e  th ings  here  t o  
do with no time t o  bother  whth you. We w i l l  bump i n t o  engzneers 
and you w i l l  too ,  who a r e  unclear  i n  t h e i r  th inking  between 
waste and q u a l i t y ,  O m  r e f r f g e r a t o ~ e ,  I'm t o l d ,  a r e  designed 
f o r  25-year opera t ion  withsu$ a se rv fce  c a l l ,  Ta put something 



i n  t h e r e  t h a t  would give 500-years opera t ion  i s  waste,  I t ' s  
not  q u a l i t y ,  I t ' s  waste t h a t  every 6, E. customer has t o  
pay f o r  and doesnf t have any opt ion about i t ,  They don't  
ge t  one cent  out of i t .  We want t o  e l imina te  t h a t  waste. 

I understand t h a t  one of t h e  t e s t s  t h a t  has been con- 
t inuous ly  made on our d i s p o s a l  was i n  t h e  Barnum Hotel i n  
Bridgeport .  We ran  it 12 hours a day t o  chew up t h e  garbage 
f o r  t h e  h o t e l ,  We desfgned i t  t o  run 12 hours a day continu- 
ously.  How i s  it used i n  a c t u a l  use? The d i sposa l  i s  on how 
many minutes? One minute, and of f  24; on 3 minutes, maybe 
5 a t  t h e  most, I submit t o  you on today 's  thinking.  That - 
is not  qua l i ty ;  t h a t  i s  waste. That means s t e e l  and copper 
i n  the re .  That means s t u f f  t h a t  you ' re  paySng f o r .  You 
might just a s  we l l  have taken t h a t  money f o r  a neck t i e  o r  
something you could use, o r  5 ga l lons  of gasol ine .  You ' l l  
never be a b l e  t o  spend it t h a t  way - you've bought t h i s  waste 
t h a t  you c a n 9 t  use,  It ' ll  never do you any good, You won't 
want t o  gr ind  garbage 12 hours a day, 

W e t l l  bump i n t o  t h e  fel lows who c a n ' t  t h i n k  c l e a r l y  
about the  d i f fe rence  between waste and q u a l i t y ,  We don' t  want 
any c u t t i n g  sf q u a l i t y .  We want t o  g e t  r i d  of some of t h i s  
waste. You ' l l  bump i n t o  engineers  who l a c k  time - of course 
they l ack  time! - but u h a t t l l  you do? Expect it and do something 
about it,  

Here's one case - $500 a week saving by changing a type 
of eontact ;  same amount of s i l v e r ,  same type of th ing ,  The 
engineer s a i d ,  n ~ e s ,  I t h i n k  it 'll work a l l  r i g h t ,  I can ' t  
s ee  any reason why i t  won't ,  But, w e t l l  have t o  have somebody 
t o  work i t  out ,  t o  change t h e  drawings, t o  have a few t e s t s  
wade, and t o  put it i n t o  e f f e c t ,  I doni$ have anybody t o  do it. 11 

I know i n  t h i s  p a r t i c u l a r  case we looked i n t o  it again s i x  
months l a t e r  and he d i d n ' t  have anybody y e t .  It wasn't done, 

It ought t o  be done, That 's  why t h e  Value Analysis system 
was s e t  up s o  t h a t  t h a t  manager who pays $500 a week f o r  waste 
g e t s  a chance t o  s e e  t h e  shee t  and maybe give  him another  
engineer  t o  do it, o r  maybe put him on it i n s t e a d  of something 
e l s e .  I n  our own work, fe l lows,  our Sob i s  not  t o  do anything. 
You know t h a t .  Not a th ing .  O u r  job i s  t o  he lp  t h e  purchas- 
i n g  man t o  do h i s  job, t h e  manufactwing methods hfs ,  and t h e  
engineering h i s ,  So don't  design, d o n P t  methods and plan.  
Don't do it. Because you'l l .  be in t h e i r  o r b i t ,  y o u ' l l  be 
s tepping  on t h e i r  toes .  They wonqt  PIke i t ,  I wouldn't l i k e  
i t  - f t  i s n ' t  good, What w f l l  you do, then? You w f l l  look 
a l i t t l e  ways f n t o  engineering, a l i t t l e  ways f n t o  manufactmfng 
and a long ways i n t o  purchasing. Sure,  t h a t  means y o u y l l  
doodle a l i t t l e  and y o u t l l  b r ing  up some d i f f e r e n t  ways t o  do 
a th ing .  YOU may work an hour o r  you mfght work two o r  t h r e e  
days on a kind of a broad probinb of "what i s  t h e  bas ic ,  
b l a s t i n g  way t o  g e t  t h i s  c o s t  out?' But a s  t o  making up models 
and samples, working out t h e  d e t a i l s ,  t h e  to le rance  on it ,  
t h e  engineering of A t ,  d o n t t  you ever  do i t ,  We've had t roub le  



once f n  a while t o  keep value a n a l y s t s  from making up samples. 
They ge t  s o  c a r r i e d  away with an idea t h a t  %hey want t o  do 
it. Don't do t h a t  engineering work. S e l l  5% t o  an engfneer,  
ins tead .  

One of t h e  manufacturing managers t a l k i n g  wi th  us s a i d ,  
"We'd l i k e  t o  suggest t o  you a technique t o  use i n  t a l k i n g  
wi&h engineers." F i r s t ,  1'11 t e l l  you, though, t h a t  when 
M r .  Wfnne, our Vice Pres ident  f n  Charge of Engineering, saw 
the  f i r s t  p resen ta t ion  of Value Analysis, he s a i d ,  "The day 
has come when t h e  engineer  i s  a p a r t  of a teamt'. And he 's 
t a l k f n g  t o  t h e  top  engineers of General E l e c t r i c ,  He s a i d ,  
I t  No e n ~ i n e e r  is  God ~ l r n i ~ h t " .  Then he turned t o  us and he 
s a i d ,  You have a r i g h t  t o  a sk  e v e q  engineer  'Why?' ?Why?' 
'Why?' and t o  rece ive  an answer t h a t  you can understand, I f  
you don ' t  rece ive  it ,  i t ' s  e i t h e r  because he doesn ' t  have any 
good reasons f o r  it, o r  he knows h i s  case is  s o  poor t h a t  h e r s  

It t r y i n g  t o  drag a skunk across  t h e  t r a i l .  Then, t h i s  engfneer- 
fng  manager suggested t h i s  rout ine :  He s a i d ,  "one th ing  you 
might do f n  asking an engineer  and probing i n t o  a t h i n g  t h a t  
you th ink  you need information on is  take  a shee t  of paper 
and draw a l i n e  down the  middle, put t h e  t o p  on the  l e f t ,  
you had " ~ a c t s " ,  on t h e  r i g h t  you head t h a t  " ~ ~ f n i o n " ,  Then, 
a s  you ask h i m  a quest ion,  "why i s  9% t h a t  you use brass  i n -  
s t e a d  of a d i e c a s t i n g  f o r  t h i s   art?" and he gives you an 
answer, eva lua te  quickly and jot it down cm one s i d e  on t h e  
other .  J o t  it down under Opinfsn, Tf t h a t ' s  what you t h i n k  it 
is. 

Well, we're not  recommending t h a t  you do i t  i n  %he presence 
0% t h e  engfneer,  

In one case I d i d ,  but I assure  you t h e  engineer  was picked 
c a r e f u l l y  ahead of time and we  had a l o t  of fun about i t ,  

But t h a t  would be bad human r e l a t f o n s  f o r  us ,  For  t h e  
manager of engineering, i t ' s  f i n e .  

1 t h i n k  you see  t h e  atmosphere we work In. J u s t  a few 
quickies:  h e r e ' s  a hinge t h a t ' s  made by making an ex%rusfon 
and c u t t f n g  f t  off  - 27# f a b r i c a t e d  and i t ' s  lo# .  Here 9s a 
t e m f n a f  block, our own design; c o s t s  32# - but a vendor has  
t h i s  one t h a t  he s e l l s  t o  t h e  market f o r  jus t  t h a t  type of 
th ing ,  and i t  c o s t s  33$ - 32$ %o 134, Here's  the  hea te r  i n  one 
of our products; an e l e c t s f c  h e a t e r ,  3 k i l o w a t t s ,  I t ' s  a l o t  
of wound nlchrome wfre t w i s t e d  around on porcela%n pieces ,  
but 'one of our s p e c i a l t y  vendors sa id ,  " ~ f  you weal gfve us 
t h e  s p e c i f i c a t i o n s  we w i l l  w a v e  %hat  n&shrome wire wfth no 
c o s t  t o  you i n  f i b r e g l a s  and a l l  you911 have t o  do i s  mount 
%h%s f f b r e g l a s  i n  yow gadget A l l  t h e  l abor ,  a l l  %he porce la in  
p a r t s ,  most of t h e  assembly a r e  a l l  thrown as%de,  If t h a t  is 
done, and t h f s  is  very cur ren t ,  I don't  know, t h a t  w f l l  save 
$ ~ ~ , o Q o  a y e a r  on t h a t  one device,  



This p a r t  i s  made a s  a cas t ing ,  c o s t i n g  $1.17; a s  a f a b r i -  
cated p a r t  it goes t o  53#; $64,000 a y e a r  saved, 

In purchasing, doing something, now t h e  b a l l  i s  up t o  t h e  
engineers ,  We see  no roadblock i n  it; otherwise we would have 
put  something i n  on it, 

This p a r t i c u l a r  i tem i s  purchased olx$side of t h e  Company 
f o r  $4.99 p e r  1000. We can s e e  no reason f o r  one small  p a r t  
o f  the mater ia l ;  a change was suggested,  It would cos t  n o t  
$4.99 but $2.55 and it would be made i n  our own Company ins tead  
of purchased from a vendor. 

To one of t h e  cases  t h a t  I t h i n k  i s  wonderful: Here about 
a y e a r  and a h a l f  ago a young engineer  named Gott l iebson came 
f o r  h i s  t h r e e  months of C ~ e a t i v e  Engineering Program assfgnanent 
t o  us ,  He was i n t e r e s t e d  when w e  showed h i m  t h e  job i n  t h e  
f luorescent  b a l l a s t ,  He s a i d ,  'Twant t o  f i n d  out r i g h t  now 
i f  I ' m  any good." I know i t D s  a toughie,  We make about 8 t o  
10 mi l l ion  a yea r ,  Whole l a b o r a t o r i e s  of people have worked on 
a l l  of t h e  d e t a i l s ,  and I'll t e l l  you only one item on it now. 
But he looked i n t o  it, he got  i n  touch wi th  some of our bes t  
c i r c u i t  s p e c i a l i s t s  outs ide  of t h a t  a r e a  and went up t o  t h e  
Research Laboratory. He t a lked  about t h e  l a t e s t  th inking  on 
magnetic and e l e c t r f c a l  c i r c u i t s .  Here f s  t h e  r e s u l t ,  t h e  
suggestion shee t ,  which shows the psesent  design of core and 
t h e  suggested design,  On t h e  present  desiga t h e  l o s s  due t o  
n e s t i n g  is  42%; on t h e  suggested design, 25%. You fel lows who 
dea l  with m i l l i o n s  of anything l i k e  t ransformers  and motors 
b o w  what it means t o  go from 42% t o  25s on the  scrap .  On a 
t h i n g  wi th  10  m%llion q u a n t f t  , every 1 4  fs $100,000. This de- 
s i g n  probably would be maybe $ 00,000 per  yea r  f o r  t h i s  famil$; 
every cent  is  $40~000.  A l l  r i g h t ,  I s a i d g  "1t can ' t  be, Lem; 
it jus t  c a n t t  be, n ~ e ~ l ,  1 t h i n k  It is .  I c a l l e d  Harold Lord 

t! i n  t h e  Laboratory and he s a i d ,  I c a n C t  s e e  anything wrong wi th  
it ' tO.K.'f  It went out in t h e  r e p o r t ,  

When I was out i n  F o r t  Wayne - you know, sup philosophy is, 
x e t l l  never inqu i re  about these  th ings ,  If i t f s  any good, t h e y ' l l  
use i t ,  If f t  i s n ' t ,  t h e y ' l l  throw it away, I f  i t ' s  good and 
they  don' t  s e e  f i t  t o  use it, t h e y g l f  s t 2 1 1  throw it away, 
That 's  up t o  them; not  us. But when we were out t h e r e  t h e  
cos t  reduct ion  head s a i d ,  ' 3 ~ h y  don' t  you t e l l  Larrqy about t h a t  
saving you fe l low put f n  on s i l i c o n  s t e e l  t h a t  came from t h e  
r e p o r t ?  He doesnst know anything about it,' Fine,  He t o l d  
me they  put i n  a r e p o r t  of 59: a trarmsf ormer on them, This 
yomg fellow, Jus t  been w i t h  t h e  Company a couple of years ,  came 
r i g h t  i n t o  an a rea  t h a t  we had compPeteSy done, pul led  out 
asourid $330,000 t o  $400,000 I n  t h r e e  months part-t ime work, 

One more s t o r y  I want t o  t e l l  you because 1 have seen now 
wi th  my eyes a jab of design t h a t  has value ana lys i s  i n  i t ,  



I speak of t h e  General E l e c t r i c  r e f r i g e r a t o r ,  We have t h e r e  a 
manager of engineering who has t h e  most remarkable a t t i t u d e  
toward t h i s  type of work, He says t h a t  %he Job is  never 
done and encourages every suggest ion and eve idea ,  They had S t he  job of designing t h e  r e f r i g e r a t o r  f o r  195 o r  1955. Some 
fel lows d i d  some prel iminary work. They were ready t o  g e t  i t  
down c l o s e r  t o  r e a l i t y ,  Harley Bix le r  c a l l e d  a meeting wi th  
t h e  manufacturing manager, H r ,  Roestoge, There, t h r e e  O r  f o u ~  
B i x t s  men and t h r e e  o r  f o u r  RoeDs men s a t  down a t  the. t a b l e  
and Harley s a i d ,  "we're going t o  come out wi th  a new model 

(1 i n  '54 o r  P55 o r  '56." Roe s a i d ,  Fine; l e t ' s  see  t h e  drawings. ft 
J u s t  exac t ly  what Bix wanted him t o  say.  He walked r i g h t  

11 i n t o  i t .  Bix s a i d ,  There a r e  no drawings, A l l  we have is  a 
few ideas .  You fel lows ase  going t o  he lp  us design t h % s ,  
We're going t o  design i t  r i g h t  now. Weyre gofng out and 
we t re  going t o  ge t  e v e q  ounce of know-how you have, and every 
ounce of know-how any of our s u p p l i e r s  have who w i l l  work On 
these  part:. I t ' s  a l l  going t o  be i n  t h e  program r i g h t  from 
t h e  s t a r t ,  They t i e d  i n  wi th  B i l l  Beards lee t s  group here  i n  
manufacturing se rv ices .  They went out t o  Ford and saw how 
he makes valves which were a l o t  l i k e  our erankshaft ;  o the r  
p a r t s  t h e  same. m e  r e s u l t  was a t  t h e  end of 90 weeks, h a l f -  
day sess ions ,  each Friday morning, they had a design t h e  l i k e s  
of which I have never seen, I saw t h a t  r e f r i g e r a t o r  design 
in d e t a i l  about f i v e  years  ago. We jus t  thought it was t h e  
u l t imate ,  I t t s  s o  obsole te  compared t o  t h i s  new one t h a t  
we're ashamed of i t ,  IP l l  t e l l  you about jus t  one p a r t ,  There 
was one p a r t  t h a t  was c o s t i n g  80# i n  t h e  old design, ready t o  
w e  I n  t h i s  design - and bea r  i n  mind t h a t  every cent  i n  
a m i l l i o n  u n i t s  is $%O,OOO - i t  went from 80# t o  I.$#. With t h e  
same performance, t h e  same r e l i a b i l i t y ;  jus t  p u t t i n g  manu- 
f a c t w i n g  and engineering genius i n t o  i t ,  And no t  only ours 
but a l l  t h a t  i s  a v a i l a b l e  i n  t h e  e o m t s y .  How much i s  t h a t ?  
$600,000, something l i k e  t h a t ,  O,K, They went on w i t h  
t he  o the r  p a r t s  and Bix, one morning, s a i d ,  " L e t t s  give t h a t  
p a r t  another  wh%rl, Bt 11 

tl  
Why, why should w e ?  Aren't  you a a t f s f i e d ? "  

He s a i d ,  No, we c rep t  up on t h a t  t o o  f a s t ,  We jumped t o  i t  
t o o  quick. L e t t s  look a t  it." They spent  a morning on t h a t ,  
They f o n d  a way without a f f e c t i n g  q u a l i t y  i n  t h e  s l i g h t e s t  
t o  take t h e  p r i c e  d o m  from 18# t o  $4#; made it a l i t t l e  n i c e r  
t o  work wi th ,  And some day t h e  boys from t h e  Refrigerator 
Department @an br ing  some samples down and show you i f  you 
l i k e .  Another $40,000 r i g h t  out of t h e s e ,  

When w e  came into t h i s  meeting somebody had been blowing 
t h e  horn f o r  value a n a l y s i s  up t h e r e ,  They wanted us t o  see  
t h e  design before they closed it up. Heavens and ear th!  I t o l d  
Bfx, "This has had t h e  t reatment;  t h i s  i s  e x a c t l y  t h e  t h h g ,  
We d o n 9 t  expect t o  make any suggest ions,"  You should 
have seen how he took m e  a p a r t !  He s a i d ,  " ~ h y  t h i s  t h i n g  i s  
nothing, Five yea r s  from now t h i s  w i l l  look u t t e p l y  s t u p i d ,  

m Get i n  t h e r e  and do something on f t ,  What a wonderful, wonder- 
f u l  a t t i t u d e !  



Fellows, Itll close t h i s  with just  the  thought t h a t  we have 
one job and t h a t  i s  never t o  embarrass an engineer; never t o  
undercut him; never t o  work around him; nevep t o  do h i s  job; 
but always t o  help him do a  b e t t e r  job; help him do the  b e t t e r  
job; albays t o  help him grow i n  h i s  own area ,  kr 

------- - 
M r .  Boyd Hindeman of Precision Castings Co. 

Tkank you, Ms. Eagan. The diecast ing process i s  probably 
one of the  longest s teps  taken i n  the  shor tes t  time t o  change 
molten metal t o  a  f inished p a r t ,  Bow, diecast ings a r e  used 
not only by the  General E l e c t r i c  Co. but p rac t i ca l ly  every 
place where you f ind metal being worked i n t o  one form o r  
another. The l a rge  var ie ty  of metals we now handle - zinc,  
aluminum, magnesium, some of the  copper a l loys ,  lead and t i n  - 
give a  var ie ty  t h a t  w i l l  f i t  i n t o  many s i t ua t ions .  We can ' t  
do everything; d m ' t  mfstake me. But t o  be competitive i n  the  
competitive world we're l i v i n g  i n  now, any process must have 
ce r t a in  advantages t h a t  puts them i n  a  favorable l i g h t  w i t h  
others .  I want t o  discuss with you t h i s  afternoon a few of 
the  advantages t o  be found i n  the  diecas t ing,  

I n  the  f i r s t  place, a s  shown i n  the  f i lm and as  mentioned 
e a r l i e r ,  diecast ings a re  qu i t e  rapidly  prsduced, which gives 
us two propositions, one t h a t  sf cowse ,  your labor angle 
9s low; second t h a t  f s  the  ease of meeting schedules. I f  you're 
producing an item a t  the  r a t e  of 100 a  day, you're kind of 
worried about schedules some times If your p r ~ d u e t i v e  method 
i s  just  a t  t h a t  l i m i t ,  Whereas i n  d iecas t ing you can produce 
a t  the  r a t e  of 100 per  hour and you have t h a t  ex t ra  f l e x i b i l i t y .  
The uniformity sf the  product especia l ly  from the standpoint 
of surface f i n i s h  and dimensional s t a b i l i t y  i s  another one of 
the  advantages of d iecas t ing a s  compared t o  sandcasing or  
many other  methods of fabr ica t ion .  I just pofnt out a s  a 
surface f i n i s h  proposition the  cas t ings  of t h i s  type, I n  l i n e  
with t ha t ,  many of t he  cas t ings ,  fop instance,  t h i s  one - a  
z inc  diecas t ing t h a t  f ~ r m s  the  e n t i r e  dash assembly on the  
Hercuy  of l a s t  year; -- the  whole dashboard 2s a  zinc die-  
cas t ing  and painted and pla ted ,  How,.the f i n i s h  on t h a t ,  the  
required f i n i s h  t o  the  raw cast ing,  is  very s l i g h t  t o  what 
it w~u%d be i n  many other  methods of manufacture. The same 
i s  t r u e  on ornaments such a s  t h i s  Ford ornament. The surface 
1s such as f t  comes from the  d i e  t ha t  5% wf91 require  polishang 
of t h e , p a r t i n g  l fnes  and prac t fca l fy  nsthfng but a  buff job 
on the  balance of the  head. 



We have a  d i s t i n c t  advantage i n  t h e  sur face  f i n i s h ,  Also, 
because of t h e  to lerances  w e t r e  a b l e  $5 hold we can e l imfnate  
i n  many cases  a  tremendous amount of machining, For example, 
a  c a s t i n g  of t h f s  type which i s  p a r t  of %he Fordomatic d r i v e  - 
t h i s  i s  t h e  b ra in  box; t h e  unit t h a t  supp l i e s  o i l  t o  one o r  
t h e  o the r  of these var ious passages.  Don't ask  me t o  
follow t h a t  through, because a s  I understand it, i t  is  d r a m  
i n  on t h e  b luepr in t s  i n  98 c o l o r s  i n  order  t o  f i n d  t h e  r i g h t  
path; i t ' s  r e a l l y  a  complicated l i t t l e  gadget. But the  only 
machining on $h%s c a s t i n g  is t h e  reaming sf c e r t a i n  s i d e  
p o r t s  through which operate  %he plungers you see  here,  and 
t h e  lapping of t h a t  s u r f a c e -  A l l  of t h i s  i n t r i c a t e  su r face  
down i n  through here  i s  a s  c a s t ,  J u s t  f o r  example on t h a t ,  
a t  a  show w e  had one time down I n  Phi ladelphia ,  I was t a l k i n g  
t o  a  chap who had done a  l o t  of work i n  sand cas t ing ,  a  
machtnist .  I asked him how long it would t ake  t o  machine t h l s  
cas t ing  from a sandcas t ing  t o  t h e  to le rances  t h a t  we have 
here.  He looked it a l l  over and he s a i d ,  "well ,  somewhere 

st between 2QO and 250 hours,  He was %a%k%ng about g e t t i n g  
i n t o  t h e  same degree of to le rance  we have here  - t h f s  we 
make a t  t h e  r a t e  of.approxirnately 108 cas t fngs  an hour, 

That d i e  charge, I d o n 9 t  remember t h e  exact  f i g u r e s  on 
it, but it was a  2-cavi ty d i e  - somewhere i n  t h e  n a t u r e  of 
$5800 o r  $6008, I bel ieve;  no t  a t  a l l  high when you consider  
t h e  production t h a t  a  d i e  of t h a t  type would d e l i v e r ,  

Also, one of t h e  advantages of d i e c a s t i n g  is  t h e  p o s s i b i l i t y  
of a  @ombination of one o r  more u n i t s ,  Far  example, t h i s  i s  a  
base of a  sewing machine. This could have been made i n  another  
manner, However, if it was made of a shee t  metal  stamping, 
attachment bosses would have t o  be welded t o  i t  o r  methods 
of attachment of some s o r t  arranged, and by d i e c a s t i n g  very 
f r equen t ly  we a r e  a b l e  t o  incorpora te  t h a t  r i g h t  i n t o  t h e  
o r f g i n a l  mi te  I th ink ,  however, t h e  b igges t  advantage t h a t  I 
want t o  t a l k  about today i s  from $he s tandpoint  of conservat ione 
You gentlemen, a s  I understand, a r e  very cost-conscious which 
means conserving no t  only f n  m a t e r i a l  but i n  l abor  and everything 
t h a t  goes f n t s  a  product,  

P 8 d  l i k e  t o  t ake  you back t o  t h e  s t a r t  sf World War 11, 
The d i e c a s t i n g  tndus t ry  suddenly found themselves out of' 
business  from %he s tandpoint  of wash%ng machines, aufx3mobi%es3 
and t h a t  s o r t  of commercial work, So, we went down t o  
Washington and asked them -what we could make, To begin wf%hh, 
t h e r e  were a  l o t  of ftems t h a t  %hey needed andl needed badly, 
but  most of them had been des%gned during peacetime programs 
and were no t  b u i l t  f o r  t h e  l a rge - sca le  produc%ion. For  example, 
% h i s  was one of t h e  e a r l f e s t  jobs t h a t  t h e  d%ecast%ng indus t ry  
was c a l l e d  upon t o  take c a r e  of .  Th9s rep resen t s  an accura te  
example of t h e  o r i g i n a l  bomb, %he f i r e  bomb, a s  used over 
Gemany, This i s  t h e  cas%%sg, bu% t h e  sr%g%naP prototype 0% 
Ghat was made by machining which means t h a t  t h e r e  was considerable  



waste ma te r i a l  and the  production was very, very slow. The 
f i r a t  s t e p  was t o  make t h a t  t h i n g  i n  a high gsade aluminum, a 
pkimary a l loy ,  Now, the  screw mach%ne product was a l s o  made 
of a high grade a l l o y ,  a primary a l l o y ,  but  we were a b l e  
t o  e l iminate  a por t ion  of t h e  m a t e ~ i a l  because we used a 
c a s t i n g  and %he amount of metal  we used was jus t  a s  you see  here.  
The next s t e p  was t o  t ake  t h e  pot-and-pan a l l o y s ,  a s  M r .  C u r i e  
mentioned e a r l i e r ,  and produce it from pots  and pans. 

So we went from primary a l l o y  awfully hard t o  ge t ,  t o  a secsnd- 
a r y  a l l o y  and used l e s s  than  h a l f  of t h e  o r i g i n a l  a l l o y  used, 
The next  s t e p  from t h a t  was t h e  redesign of t h e  bomb, t h e  c a s t -  
fng  you see  r i g h t  here; t h i s  c a s t i n g  weighs about a t e n t h  of 
t h e  piece of' bar  s tock .  So we had the  savfngs not  only i n  t h e  
metal ,  but w e  had a l l  of t h a t  screw machine power saved, and 
these  were made a t  a much h igher  r a t e  of speed than you would 
ever  ge t  wi th  screw machine p a r t s ,  of t h i s  sLze, Also, a t  
t h a t  time, t h e r e  were many p ieces  such a s  t h i e h  which were 
made f o r  t h e i r  peacetime production on t h e  b a s i s  of a screw 
machine, Frankly, gentlemen, I ' v e  never seen any p iece  of 
equipment t h a t  w i l l  make secondary metal  out of primary any 
f a s t e r  than a good, b ig  screw machine when you take  it apara t  
l i k e  t h a t ,  Actual ly ,  the%e% about a t h i r d  of the  metal  used 
and two t h i r d s  waste. 

... Why weren ' t  they  made on a punch p ress?  

... Some of them could and were, However, t h e s e ' s  a Job t h a t  
could have been a deep drawing, but a s  a deep drawing i t  would 
have taken a Pot of s p e c i a l  equipment t h a t  w e  d i d n ' t  have, 
during the  e a r l y  p a r t  of World War PI, but a s  a d iecas t ing  
we were ab le  t o  make it w i t h  very l i t t l e  waste and c e r t a i n l y  
very much f a s t e r .  

We have one c a s t i n g  here  o r  one s e t  of cas t ings  t h a t  
I t h i n k  w i l l  show on t h e  General E l e c t r i c  books a s  being one 
of conservatfon, I want t o  poin t  out  a few th%ngs on it .  
This cas t fng ,  t h e  main cas t ing ,  c e r t a i n l y  could have been 
made a s  an assembly, an assembly sf shee t  metal  p a r t s ,  but 
you ~ e a l f z e  how many you" have in t h e r e  and %he number of 
o p e ~ a t f o n s  i n  assembling t h e  same, This c a s t i n g  was made a s  
a one-piece job, a s  you see  it the re ,  and it was made i n  
something Pike 15 hours; I t h i n k  w e  show q u i t e  a l o t  of 
savings on t h a t  p a r t i c u l a r  job, 

We have here  a c a s t i n g  I'd l i k e  t o  show you, That i s  
p a s t  of t h e  Fordomatic t ransmission.  That f s  t h e  main 
impel le r  housing, I t ' s  made of a d i e c a s t i n g  f o r  many reasons,  
t h e  mafn reason being t h e  a b f l f t y  of t h e  dfecast%ng t o  produce 
it a s  a c w p l e t e  mi% including  t h e  cool ing  f i n s ,  On many 
sf t h e  o t h e r  automatic t~ansm%ss%sns  t h e  shee t  metal  stampings 
a r e  used, However, i n  s o  doing they wem DO% a b l e  t o  pu% 



the  f i n s  on without great  expense, I f  y o u q l  Pook back a% 
some of the  ea r ly  Buicks, when they f i r s t  came out with t he  
P f t t l e  portholes i n  the s ides .  It was the  opinion of a great  
many people t h a t  they were f o r  appearance, Actually, t ha t  
wasnft  cor rec t ,  It blasted cold a i r  onto the  un i t s  S O  your 
f e e t  wouldn't r o a s t ,  With the  Fordomatic and the  d iecas t  
wit with the  cooling f i n s  a s  a un i t ,  heat d i s s ipa t ion  has 
been su f f i c i en t  t o  keep away from anything such a s  was used 
on the other  un i t s ,  

By use of diecast ings many changes i n  everyday things 
have come about; many of them with great  savings i n  manufactur- 
ing processes. For many years sewing machines were made the  old 
cast- iron horn, a l l  the pa r t s ,  assembled up through and ins ide ,  
a19 t h f s  work, done under handicaps. One of our customers 
designed a new one; he designed i t  l i k e  an automobile. Base 
and h i s  frame, the e n t i r e  un i t  was assembled and cover p l a t e  
put one on e i t h e r  s ide .  

It saved many hours i n  t he  o r ig ina l  assembly as  well  a s  
many many hours f o r  servic ing.  A l l  they do f o r  service  i s  t o  
remove the  cover and the e n t i r e  working mechanism is outsfde, 
That, gentlemen, is  another saving d i r e c t l y  a s s i s t ed  by the 
use of the  dfecast ing process,  

I see my time i s  coming t o  a c1ose, I% going t o  ask you 
gentlemen i f ,  a t  the  end of the  next t a l k ,  you're in te res ted  
i n  seeing o r  hearing anything on these spec i f i c  cas t ings ,  come 
up and t h e r e ' l l  be th ree  o r  four  of us here t o  t e l l  you any- 
th ing we know about them. Thank you, 

Thanks a l o t ,  Boyd Hindeman of Pkeeisfon Castings Co, 

Wow, Ray McCormack of Monowatt 5s go%ng to t a l k  f o r  a b ~ u t  
$5 minutes on t h e i r  products, 

Well, ]he introduced me a s  Ray MeCosmack of Monowatt and 
some of you may not  even b o w  t h a t  Monowatt is a department 
sf General EPeetrfc, but we a r e ,  In  some schools we're con- 
sidered the  5-and-dfme of G, E, because we do make the  sma%l, 
every-day virfrag devices and cord s e t s ,  

To give you a l i t t l e  background about our three  modes 
of manufacture, we have the  consumer type which I hope every 
one of you have i n  your homes, such as toggle switches on 
your walls,  wal l  p la tes ,  sockets,  night  l i g h t s ,  e t c ,  SeeoradXy, 
we have an fndus t r i a l  sec t ion  wherein we manufactme comg~nents 
f o r  other  manufacturers, They a re  eompo~ents used In other  
people's products. That 's two, Mo. 3 - we have i n d u s t r i a l  
components f n  the  defense e f f o r t ,  Those Msi@a%%y a r e  o m  three 
types of products, 



MOW, t h i s  i n d u s t r i a l  i s  velay yomg wi th  US. I t h i n k  we've 
come a long way, We only s t a r t e d  - in 1949 - g e t t i n g  i n t o  t h e  
i n d u s t r i a l  end of i t ,  P r i o r  t o  t h a t  we were s t r i c t l y  a  con- 
sumer product manufacturer s e l l i n g  through chain s t o r e s  and 
d i s t r i b u t o r s .  Thanks t o  our v e m  famous and popular H r ,  
we had t h e  b i r t h  of our i n d u s t r i a l  components, 

I n  1949 he went out t o  Hotpofnt i n  Chicago and obtained 
from them t h r e e  bas ic  small  wiaaing devices t h a t  they were 
using i n  t h e i r  e l e c t r i c  ranges,  brought them back t o  Monowatt 
and worked r e l i g i o u s l y  on them and came up wi th  something 
t h a t  was almost wabelfevable, He was a b l e  t o  save Hotpoint 
an annual saving of one-third of a  mi l l fon  d o l l a r s  on t h e  
production t h a t  they  had going a t  t h a t  %ime. The products 
whfch he designed were a b l e  t o  s e l l  f o r  exac t ly  h a l f  what 
HotpoSnt was paying from competit ion.  Here t s  how he d id  i t ,  

Bas ica l ly ,  it was t h e  small  candelabra socket ,  a s  we 
c a l l  it; t h e r e  a r e  s e v e r a l  of these  used a s  p f l o t  l i g h t s  on 
e l e c t r i c  ranges.  Here's exac t ly  what he d i d  t o  conserve and 
reduce t h e  cos t  on t h i s .  F i r s t ,  t h e  candelabra socket had 
soldered connections. He d i d  away w i t h  t h a t  and came up with 
a  patented invent ion  c a l l e d  a  crimp%ng operatgon which i s  an 
over and under cons t ruc t ion ,  In  o t h e r  words, t h e  wire l eads  
a r e  a t tached t o  t h e  con tac t s  by means of a  c r b p i n g  operat ion,  
and these  a r e  placed i n  t h e  i n s t a f l a t f o n  In such a way t h a t  
they more than  exceed any p u l l  t e s t s .  In o t h e r  words, he 
d id  away with $he so lde r ing  opera t ion ,  Secondly, t h f s  was 
t h e  g r e a t e s t  con t r ibu t ion  t o  small  wir ing  dev%ce% t h a t  has 
come along i n  many years;  he el iminated t h e  screw s h e l l .  
Almost any socket  t h a t  you p ick  up today does have t h e  screw 
s h e l l  which contains  the  bulb. He dfd away w i t h  t h a t  an i n  s o  
doing he came up wfth a  s u p e r l a t i v e  f e a t u r e  i n  t h e  sp r ing  
a c t i o n  contac t  - on t h e  s i d e ,  Here t s  what would happen: dm- 
ing  t r a n s i t  and during usage a  l o t  of these  bulb8 would wiggle 
loose  i n  the  socket .  The housewife would be annoyed, s h e D d  
have t o  cab1 a  repairman, and i n  many cases  it meant noth ing  
more than t i g h t e n i n g  up on t h e  bulb; t h e r e  was nothing wrong 
wfth the  socket ,  But he came up with t h i s  novel %dea of p u t t i n g  
the  sp r fng  contac t  t o  snub up aga%nst t h e  bu lb  and hold it 
secure ly  f n  place,  and t o  my Inowledge we've so ld  m%l l i sns  of 
these  and we haven't  had any f a i l u r e s  t o  any degree of complaints 
about bulbs wigglfng loose.  

The second product he took and redesigned f o r  Motpoint 
was t h f s  fuse  holder .  If you saw t h e  competit ive fuse  holder  
from a d i s t ance  f t  would look lZke ours,  but they had unnecessary 
ma te r i a l  i n  the re ;  they had an ungainly eontac t  which i s  jus t  
t o o  b ig  t o  do t h e  job and they  a l s o  had more msld%ng compound 
i n  t h e  housbng, 

He  was a b l e  t o  d h i n i s h  t h a t  t o  a  po in t  where ours s e l l s  
f o r  8-1/4# and competit ion s t i l l  does sell thefss Por 10-1/4#, 
The r e s u l t  i s  t h a t  Monowatt has  90$ ?f" t h e  fuse holder  busfness 
i n  t h e  country.  
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The t h i r d  product he worked on were these  o u t l e t s ,  They 
had two connecting spr ings ,  attachment sp r ings  i n  t h e  back, o r  
clamps, whatever you p r e f e r  t o  c a l l  them; we have elfm%nated 
one of them, They a l s o  have a much more complex contac t  
arrangement - t h e r e  was more of it and 1% wasnBt  necessary $0 
do t h e  job, Well, he no t  only came up with a b e t t e r  contac t  
but he came up wi th  one which we c a l l  a double wipe contac t  
which g r i p s  t h e  cap on both s i d e s  f o r  t h e  e n t % r e  l i f e  of t h e  
o u t l e t ,  I n  o ther  words, how many times have you plugged an 
ordinary cap i n t o  a wa l l  o u t l e t  and d i d n a t  g e t  any juice,  
because t h e  contac t  was J u s t  worn out; warped, e t c ?  Re d id  
away w%th t h a t .  

Mow, from t h a t  s t a r t  w i t h  Hotpoint we have b u i l t  o w  
range manufacturing business up t o  t h i s  l a r g e  1% s t  - I be l ive  
it was 34 t h e  l a s t  time I counted them, Since t h i s  l i s t  was 
prepared we have a l s o  added t h r e e  o the r  l a r g e  manufacturers, 
such a s  Magic Chef, I n t e r n a t i o n a l  Harvester,  Florence Stoves - 
I guess Florence Stoves and Hagic Chef a r e  sy-nonomous - but 
t h e r e  % one more : 

These a r e  not  only used on e l e c t r i c  ranges but they a r e  
a l s o  used on o the r  major applfances such a s  dryers  and washing 
machines, Today our in termedia te  socket ,  which fs  an ouQrowth 
of %he candelabra,  i s  used on every major dqyes i n  t h e  country: 
Whirlpool, Sears-Roebuck, @. E., e t c .  Mot only t h a t ,  w e  have 
enlarged our group of range components t o  t h i s  extent :  we now 
have t h e  double end socket ,  Ins tead  of us ing  two sockets  l i k e  
t h i s  t o  have double l i g h t i n g ,  we Jus t  have t h e  one. Wesve 
a l s o  come up wi th  range o u t l e t s  with terminal  screws r a t h e r  
than  range o u t l e t s  wi th  l eads ,  such a s  i s  h e r e ,  Then we came 
up with these  p i l o t  bkights, How, a s  f a r  a s  bracket arrange- 
ments - t h e ~ e  a r e  about 50 i n  our l i n e  which serve  a l l  types 
of assembly d i f fe rences  , 

Now, h e r e ' s  what Honowatt t r i e s  t o  do, i n  general ,  i n  
reducing cos t ;  we t h i n k  of it 9n two ways: products which we 
a r e  a l ready manufacturing - how t o  reduce t h e  c o a t  on those ,  
Then, t h e  o t h e r  category is products youDd l i k e  t o  use and you 
have t o  s t a r t  from s c m t c h  on them, Well, Hs, Niles  has 
mentioned s e v e r a l  r e a l  good po in t s  - mine weren ' t  nea r ly  a s  
good, P can assu re  you - but 1 did have i n  mind t h i s  hamony 
between manufacturing and engineering,  The homely E6fttfe 
inc iden t  o r  example 1 have was locking  up an e n g h e e r  behind 
closed doom and having h5m design a t e r s i f i e  produe% i n  h i 3  
eyes; %t was a c l a s s i c ,  H e  went out and presented i t  t o  t h e  

n manufacturfng people and s a i d ,  O,K, Here, Heregs your 
product, go ahead and make i t em But %hey found 1% was fm- 
p r a c t i c a l ;  p r a c t i c a l l y  impossible $0 do it, So i n  Honowatt 
we do have a l r eady  a g r e a t  coordinataon and hamony between 
our manufac%ur%ng people and o w  e n g i n e e ~ f n g  people, For example, 
Mr. and h i s  a s s i s t a n t s  t ry t o  design t h e i r  pksducts 
a r s m d  machinery whfch we a l ready  have, r a t h e r  than being 
forced t o  go out and buy brand new equipment, and t h e  only 



way t h a t  you can accomplish t h a t ,  as  %rIr. Miles has pointed 
out, i s  by constant harmony and hard work between the  two 
fact ions .  

Now here 2s  one other  point  where s a l e s  can be helpful  
t o  you i n  es tab l i sh ing  these low cos t s ,  1% you how what 
sellLng pr ice  you're t ry ing  t o  a r r i v e  a t ,  you can be gufded 
accordingly i n  a r r iv ing  a t  your cos t ,  In other words, you 
have a goal; you have something t h a t  you're shootfng for ;  
i f  you have a product t ha t  sells f o r  P5# and you know you've 
got t o  get  your cos t s  somehow down around 109! or  1 l$ ,  r a t h e r  
than going ahead bl indly and desfgnalng a product and then 
f inding t h a t  it I s  a  good one but it i s n ' t  even competitive, 

The basfc elements, of course, a s  we a l l  know, material ,  
labor  and overhead, Now, on reducing these cos ts  - the  th ree  
elements - we ' l l  take them i n  order,  On mater ia l ,  one improve- 
ment, one technique we have conceived and enlarged on i s  t h i s  
idea of using a smaller pa r t  t o  do the  same job, o r  e l s e  
knocking out pa r t  of the  contact.  For example, on your sur- 
face wiring there ' s  a contact ,  a long contact about s o  long - 
it was - of so l id  s tock from one end t o  the  o t h e ~ ,  We decided 
t h a t  we could cut  out, put i n  a punchfng operation when i t  was 
o r ig ina l ly  made and b o c k  t h a t  out.  Not only do we decrease 
the  cost  of the  mater ia l  by s o  doing but we a l s o  s e l l  t h a t  
knockout f o r  scrap,  I d o n f t  have the  f i g w e s  a t  my f inge r t i p s  
but i t ' s  a subs t an t i a l  amount %ha% we do earn a s  ex t ra  income 
by s e l l i n g  t h a t  scrap,  We car r ied  t h a t  theme through. O f  
course, i f  you have t o  comply always with the  Undemri tersq  
requirements, about 98s of our products a r e  U n d e m f t e r s  
approved, You c a n f t  decrease and take shokt cuts  i f  you're 
going t o  diminish the  qua l i t y  of the  product and we d s n q t .  

I mentioned the  el imination of the  screw s h e l l .  We have 
taken t h a t  basie advantage and spread i t  throughout our con- 
sumer l i ne s .  Wherever possible we have - and Underwritersr 
w i l l  require  f t  by the  manner i n  which %t i s  put together  - 
eliminated t h a t  screw s h e l l  - and I forgot  t o  mention it, but 
the  threads a r e  molded r i g h t  i n  the  eompownd; t h a % $ s  how you 
a t t ach  %he bulb. .,, the re  has t o  be something t h e r  and w e  
provide f o r  t h a t  by molding the  threads r i g h t  i n .  'i have 
car r ied  t h a t ,  a s  I sa id ,  r i g h t  through %he consumer l i n e  of 
sockets wherever the  type of attachment w i l l  permit i t .  

Mow, here" one more phase of being vigf%ant,  of course, 
and t h a t  i s  when you a re  devePoping a new product t o  try t o  
take advantage of those you already have, I ' ve  been t a lk ing  
a l o t  about t h i s  candelabra socket f o r  e l e c t r i c  ranges, About 
two years ago, two enterpsfsing men Prom Boston worked i n  on 
us, mannounced, and t o l d  us t h a t  they would l i k e  t o  make a 
Howdy-Doody lamp on whfch you could ge t  U n d e r n i t e r s t  porta- 
b l e  l i s t f n g .  Up u n t i l  t h a t  %%me there  were no Undemkiterst  
portable l i s t e d  ch i1  dren s night  Pf ghts o r  novelty lamps 
on the  market because of the  very poor way t h a t  the  average 



socket  was put t s g e h t e r  - 1% was f o r  use f n  a  c h i l d r e n t s  room 
and the  Undemrf%ers t  would no t  to le rance  t h e  manner sf t h e  
assemblies t h a t  were f n  use,  So we came along - and t h a t P s  
what I mean by t ak ing  advantage of what you a l ready have - 
r a t h e r  than s t a r t i n g  from s c r a t c h  and going ahead b l i n d l y  
on a  Wand new one, We took t h e  same socket and we mounted 
a canopy switch I n  t h e  l i n e  - the  canopy switch was a l s o  
designed f o r  ranges.  Wow, mortheast Nautfcal  was t h e  manu- 
f a c t u r e r  of t h i s  and they were a b l e  iawnedia te l~  t o  go out and 
ge t  t h e  l i s t i n g  they  wanted, afid it was a  g r e a t  s e l l % n g  point  
i n  s e l l i n g  it t o  chain s t o r e s ,  because i n  many s t a t e s  you c a n P t  
even s e l l  p ~ o d u e t s  of t h i s  na tu re  unless  they  have Undemr%ters r  
approval. So t h a t  gave him a very wide market and h e r e ' s  %he 
o the r  g r e a t  advantage t o  Nonowatt. When we provided t h f s  
cord s e t  $0 h h ,  you might say  we had him by t h e  h a m s ,  because 
he desfgned h i s  lamp around o w  product and he couldn ' t  go 
anywhere e l s e ,  That imposes a  tremendous ob l iga t ion  on Mono- 
wat t ,  but we chee r fu l ly  accept  t h a t  obliga%$on; wenve got  t o  
come through and maintain h i s  production requirements because 
he jus t  c a n a t  go anywhere e l s e  wfthout redesfgnlng h i s  lamp, 

Mow, we weren' t  s a t i s f i e d  wi%h t h a t ,  we kept de lv ing  
a  ' l i t t l e  deeper and got  a  combination socket  and switch - an 
i n t e g r a l  nit, Now, %he same app l i ca t ions  dont% always apply 
f o r  t h i s  a s  f o r  t h i s ,  However, t h i s  was an outgrowth of %hfs  
product, and t h e r e  a r e  s e v e r a l  app l i ca t ions  where t h i s  can 
be used and i t B s  5$ less; % h i s  l s  absu$ 304 a s  f t  s tands ,  
t h i s  i s  2 5 $ ,  

One o the r  r e a l  f i n e  example - I wanted %o bring t h i s  
lamp with me; I t ' s  a " ~ l a n t - ~ - ~ a m p ' \  1 ddianQt  ?mow what a  
Plant-A-Lanp was until somebody explained it t o  me, A Plant-A- 
Lanp i s  a  $amp t h a t  has a  p l a n t  i n  i t ,  Oxford I n d u s t r i e s  
from Philadelphia ,  one of our f i n e s t  lamp a c e s m t s ,  came i n  
one day and had t h f s  b e a u t i f u l  ChZnese p l a n t  and they  wanted 
t o  electrffaT it i n  some manner, So here  again,  we took our 
range components; we %ook o m  double-end soeket ,  w e  took our 
canopy sw%t@h, we a t tached a  l e n g t h  sf c ~ r d ,  and we've got  a 
t e ~ r i f f c  looking l i g h t  $or t h i s  man wi th  t h e  twin-lfght ing 
t h a t  hangs down ovey t h i s  very p r e t t y  Chinese garden, 

One s t h e r  po in t ,  t h e  l i n e s  of %ak%ng advan%age of what 
you have, and t h a t  5s wfth t h e  bracket  attachments f o r  these  
small sockets ,  We design four  d i f f e r e n t  s i z e  sockets  - bear 
t h a t  i n  mind - but each s s e k e t ,  even though % t B s  a d i f f e r e n t  
s i z e ,  can t ake  t h e  same bracket ,  fm o t h e r  words, % h e y g r e  
interchangeable,  He a l s o  designed i n  i n  such a  way %ha% 
almost any braeket appearing on a  competi$sr8s socket  could 
be s o  modiffed a s  t o  aceornunodate our soeke$, So, s t a s t f n g  
from nothlng we now have about 50 brackets  i n  our l i n e  now 
which a r e  a v a i l a b l e ,  and interchangeable wi th  any of t h e  
sockets  s, 



615 

Here's an example of taking a product which we were a l -  
ready manufacturing but had a competitive s i t u a t i o n  on. This 
is the Circ l ine  connector. We were manufactu~ing i t  f o r  G,E. 
Brfdgeport wfth t h i s  very expensive braided type wire, s e l l i n g  
f o r  15-1/46, Monowatt was using another type wire, not qu i t e  
as  fancy, but coming out with a s e l l i n g  pr ice  of 13-l/2#. So 
we went merri ly on our way u n t i l  competition caught up wfth 
us and came out with one f o r  12-1/24. So what were we going 
t o  do about i t ?  Well, we s t a r t e d  from scra tch  and went r i g h t  
through it from piece t o  piece t o  piece t o  see where we 
could reduce the  cos t ,  We were aware t h a t  t h i s  wire had t o  
be such and such a way, but r a the r  than take tha t  on f a i t h  
we d i d  a l f t t l e  shopping around and d%d f ind t h a t  we could use 
another type wire t h a t  would do the  same Job, would meet Under- 
w r i t e r s t  approval and we could afford  t o  come out and s e l l  it 
a t  12-1/24 and s t i l l  make a p r o f i t ,  

This i s  our bottom tu rn  button socket ,  The novelty of 
t h i s  is  t h a t  ins tead of s e l l i n g  a brass type socket f o r  12# 
which a manufacturer can buy and go out and get  himself the  
cord s e t  with cap, we automatica%ly compel him t o  allow us t o  
make the  assembly bg making it i 'nternally wired, and wired f o r  
l i f e  and attached with a screw, I n  o ther  words, i t ' s  pre- 
wired; there" nothing f o r  him t o  do when he buys it except 
s l a p  an attachment bracket on here, secure the  other  end t o  
h i s  lamp base, and he 's i n  busfness, We've got one here t h a t  Is 
a b e t t e r  s t y l e ,  ce r ta in ly  looks a lo% n ice r  hanging up fn 
your k i tchenet te  o r  your den than the  old-fash%sned brass type, 
espec ia l ly  i f  yourve got a co lor fu l  shade on it. It a l s o  has 
two-thirds l e s s  working pa r t s  than the  conventional brass 
type 

This f s  an example, once again, of el iminating the  screw 
s h e l l ,  This was desfgned fop appearance where the  socket 
was going t o  be seen. It does have n ice  Pines, a s  sockets 
go,and we were faced with competition again s o  we came up 
wfth %h%s one and elfmfnated the  screw s h e l l  and a l s o  have 
a very qufckly att-ached snap-on-bracket f o r  which - we o m  
the  too ls .  

How, t he  c igar - l igh te r  cord s e t  osfginal ly  s t a r t e d  out 
f o r  the  G, E, West Lynn v i t a l f z e r  s o  you could charge your 
bat tery .  I donDt  h a w  whatever happened ts the program, but 
it d idn ' t  go too f a r ,  Well, we took advantage of a l l  the  in- 
vestment we had made and put another end on %t and came up 
with t h i s  automobile handy l i g h t  f o r  automobile owners and 
we've sold mil1ions of them. 

Again, we took advantage of the  s f t u a t l o n  and decided 
t o  s e l l  them as  a f r ee  end cord s e t  f o r  manufacturers who 
wanted t o  put anothes devfde on the  end, such as  a b o t t l e  
warmer, shaving equipment - Schick Pnj'eetor buys these ,  



Next i s  t h i s  miniature cord s e t  - we enJoy about 55$ 
of the  t r a f f f c  appliance t rade  i n  automatic coffee makers, 
One of the  reasons i s  t h a t  ours has the  hold mold r a t h e r  than 
the  @o%d mold; it won" withstand the  t e r r i f % c  temperatures, 
but there  is  no need f o r  it t o  withstand t e r r i f i c  temperature. 
We are  able t o  s e l l  f t  f o r  much l e s s  and therefore enjoy most 
o f  the business with Sunbeam, Corey, Universa$, e t c .  

Now, the  l a s t  one i s  t h i s  3-way socket ,  Here8s the  old- 
fashioned way of wiring up these lamps, and %he old-fashioned 
way unfortunately predominates i n  most American lamps today 
because puts these sockets out ern masse, He 
manufactures approximately 40,000 t o  60,000 a day. We d i d n t t  
even want t o  compete with h%m, because ins tead of,  a s  1 men- 
tioned before, s e l l i n g  a socket f o r  1 4 4  we decided t o  come 
out and design something mvolutbonan?y, something colorfu9, 
something unique and s e l l  It f o r  504, Much more b i l l i n g ,  and 
again we have them hogtied because once they s t a r t  using 
ours they can ' t  go anywhere e l s e ,  

Now, f t ' s  almost an exaggeration but a schoolboy could 
go i n t o  manufacturing lamps with %he Monowatt type assembly, 
A l l  hevd have t o  do 9s go out and buy a pot tery  base from 
somebody, take t h i s  screw s h e l l ,  cement i t  In to  the lamp, 
put i t  i n  a box and sh ip  it t o  the  chain-store or department 
s to re .  This l ays  i n  next t o  It, No assembly, no nothing, 
When the  consumer ge t s  it heme, they go Pike t ha t  - they 
screw it i n  l l k e  they would a bulb (%hey put the  bulb i n ) ,  they 
put  the  shade on, and the  f i n i a l ,  and theyPve got a lamp - 
as  quick a s  t h a t ,  The lamp manufacturer doesn t t  have t o  do a 
thing.  

I n  one case, on shfpping the  mater ia l ,  t h a t  is  the  pot- 
t e r y  separate from the  cord s e t ,  t h i s  lamp manufactures 
saved $243 because of the  d i f f e r en t  r a t e s  on shipments f o r  
pot tery  versus wire and plug s e t s  - $243 by being able  t s  sh ip  
h i s  cord s e t  separate f r ~ m  h i s  po t te ry*  

That Is about i t .  Pouqve been awfqlly pa t ien t ,  and I thank 
you a l o t  f o r  your patience, 



Morning, 6 t h  Day, Oct. 13, 1952 

11 - S e l l  the  vendors on the  Job and search out unused 
resourcesN - Larry Miles. 

We must do t h e  b e s t  we can i n  engineering; the  b e s t  i n  pur- 
chasing; the  b e s t  i n  design. The 2% of shop cos t  reduct ion 
which can beahad through value a n a l y s i s  techniques i s  the  payoff 
f o r  doing th ings  exac t ly  r i g h t  ins t ead  of nea r ly  r i g h t .  Today 
we"e going t o  be t a l k i n g  about us ing  e x a c t l y  the  r i g h t  methods 
and g e t t i n g  e x a c t l y  the  r i g h t  supp l i e r s .  

The f i r s t  th ing  i s  use e x a c t l y  the  b e s t  contac t  means; s e l l  
t he  buyer, s e l l  t he  vendor on the job. We discussed means of 
i d e n t i f y i n g  the  b e s t  supp l i e r s .  How do you f i n d  them? How do 
you s t a r t  t h e  b a l l  r o l l i n g ?  NOW l e t ' s  t h i n k  of how t o  g e t  them 
on the  team once we've decided who they  a r e .  F i r s t ,  use  t h e  
b e s t  person f o r  t h e  i n i t i a l  contac t .  By b e s t  person I mean the  
person who can b e s t  do it regard less  of where he i s ,  t he  one 
t h a t  you can reach who w i l l  do it b e s t .  Maybe it would be t h e  
Company pres ident ;  more l f k e l y  it would be your boss o r  the  
manager of purchasing of your d iv i s ion ;  o r ,  maybe a  s a l e s  manager 
who has a  very e x c e l l e n t  f r i e n d s h i p  w i t h  t h i s  s a l e s  manager. 
F i r s t  of a l l ,  one thing:  d o n 9 t  t r y  t o  do anything yourselves i f  
t h e r e ' s  a  b e t t e r  contac t  f o r  t h e  f i r s t  i n i t i a l  contac t .  Very 
o f t e n  we would g e t  Harry E r l i c h e r ,  our former Vice Pres ident  i n  
Charge of Purchases, t o  make the  f i r s t  contac t  with t h e  top  
management of a  company, once we had s e l e c t e d  them. So go. 1, 
use the  very b e s t  con tac t s  f o r  t h e  f i r s t  break-through. go. 2, 
contact  the  very b e s t  man. Don't j u s t  send i n  an inqui ry .  Who 
i s  the bes t .  man? We don ' t  care  who they  t h i n k  i s  the  b e s t  man. 
Who do we t h i n k  i s  the  b e s t  man? Well, t he  b e s t  man i s  u s u a l l y  
the  p res iden t  o r  the  genera l  manager. Sometimes i t 9 a  the  s a l e s  
manager - - very, very,  very seldom below t h a t .  M r .  Cordiner 
cons tan t ly  g e t s  l e t t e r s  from people who wr i t e  i n  and say, "We 
have thus  and so  f o r  s a l e .  We want t o  s e l l  i t  t o  General Elec- 
t r i c .  How do we represen t  our wares?" What does M r .  Cordiner 
do? He marks a  l i t t l e  note  on t h a t  and sends it r i g h t  t o  a  pur- 
chasing group. Lots of them come t o  us .  

Those notes  rece ive  a  l o t  of a t t e n t i o n ,  because we never 
know when Cordfner i s  going t o  say some time, "BY t h e  way, what 
happened with t h a t  Smith & Co. out  i n  Indiana? They s o l f c f t e d  
some business  on miniature  cas t ings .  " We ' r e  r e a l i s t i c  here.  
We must be. Use the  b e s t  contac t .  I respec t  these  people who 
use the  bes t  i n  coming i n  t o  General E l e c t r f e ,  even though it 
kind of puts  us  on our toes .  We've g o t  t o  t h i n k  p r e t t y  sharp 
before we give somebody t h e  brushoff i f  i t r s  been r e f e r r e d  t o  
u s  from t h e  New York Off ice .  k t ' s  make it  work i n  our  favor .  
It w i l l .  



The t h i r d  th ing  i s :  Do something t o  s e l l  t he  job t o  them. 
The fe l low who does t h e  s e l l i n g  g e t s  the  b igges t  s l i c e s  of money. 
These fel lows who punch the  doorbel l s  with vacuum c leaners  g e t  
about 4% f o r  punching the  doorbel l  and t a l k i n g  you i n t o  buying. 
You know, everything i s  s o l d  f o r  what the  t r a f f i c  w i l l  bear ,  and 
the  fel low who does the  s e l l i n g  g e t s  a  b ig  s l i c e  of the  money. 
I t P s  the  o ld  outdated idea  t h a t  t h e  salesman should do the  s e l l -  
ing i n  an i n d u s t r i a l  concern. It i s  our job as  purchasing people 
and value ana lys t s  wherever they  a r e  t o  s e l l  what we need t o  the  
supp l i e r s ,  so we can g e t  the  b e s t  s u p p l i e r  and g e t  him t o  do what 
we-want him t o .  How do you s e l l  him? Well, l e t ' s  take a  case i n  
p o i n t ,  

A t  one time we needed malleable  cas t ings ,  t e r r i f i c a l l y .  The 
market jus t  d r i e d  up; we couldn ' t  g e t  them. As Steve knows, we 
c o u ? d n f t  assemble our porce la in  i n s u l a t o r s  without  car loads of 
these  cas t ings .  Well, what t o  do? The f i r s t  s t ep :  Decide on 
the  vendor who could probably do it, i n  t h i s  case Lehigh Foundry. 
They had a  b e a u t i f u l  b ig  mechanical foundry where they had t h e  
molten metal  i n  a  b i g  pot t h a t  ran  along on the  r a i l .  They jus t  
opened a valve and f i l l e d  one, opened a  valve and f i l l e d  another ,  
opened and f i l l e d ,  on and on. When they  had a  whole row of molds 
f o m e d  on the  r a i l ,  they 'd  run o f f  i n t o  a  cool ing room and auto- 
m a t i c a l l y  r i g h t  around u n t i l  they 'd  g e t  back again.  They looked 
l i k e  t h e  r i g h t  s u p p l i e r .  Good! Make the  contac t .  We made t h e  
contac t  through t h e i r  p res iden t ,  What's next?  Now, s e l l  'em on 
the  job. They had more business  than they  could do. Everybody 
was jumping a t  them. F i r s t ,  i t  t akes  about an hour of s e l l i n g  
G.E., j u s t  G .E. We i n v i t e d  them i n  and showed them, i n  t h a t  
case,  what Locke was doing. Here we give them t h e  v i s i o n  of G.E. Is  
f u t u r e  f o r  about an hour. Next, s e l l  them on the  value approach, 
t h a t  we know t h e  horse t h a t  has t h e  value i n  him i s  the horse 
t h a t  s  going t o  win the  race .  Value a n a l y s i s  i n  a l l  t hese  s e r -  
v i c e s  i s  g e t t i n g  the  nonsense out  of General E l e c t r i c ' s  cos t  
s t r u c t u r e ,  They buy it, they  see  it, and they  l i k e  it, and they  
want t o  work with a  horse l i k e  t h a t .  

Once you've got  t h a t  done, y o u r r e  ready t o  s t a r t  on t h e  job 
t h a t  you want w i t h  them; t h a t ' s  i n  about the  t h i r d  hour. In  t h i s  
case we were a b l e  t o  show them t h a t  here was a  whole new indus t ry  
t h a t  they  were no t  i n  - the  pole l i n e  indus t ry ,  the  i n s u l a t o r  i n -  
dus t ry .  Within a  per iod  of two years  we r e a l l y  go t  t r a i n l o a d s  of 
malleable  cas t ings  from them and t h e  c o s t s  were a  g r e a t  dea l  lower 
and of b e t t e r  q u a l i t y  than what we were gettLng before.  They 
d i d n ' t  have one spare molder when we s t a r t e d  t a l k i n g  t o  them. The 
good ones don ' t .  You have t o  s e l l  your way i n  t o  them. 

Take o t h e r  s i m i l a r  cases - a  l i t t l e  foundry, Wilson Foundry, 
i n  Phi ladelphia .  I c a n ' t  t h i n k  of the  companyts name now. They 
made b rass  cas t ings .  We couldn ' t  accept  an o rde r  because our  



cos t s  were too high,  So, we brought him in :  h e r e a s  t h f s  bus i -  
ness - submarine f n s u l a t o r s ;  c r u i s e r  i n s u l a t o r s ;  weDve got  t o  
have a  l o t  of low-cost b rass ,  e t c ,  As a  r e s u l t  of t h i s  same 
s e l l i n g  program, f i r s t  s e l e c t i n g  t h e  r i g h t  man, second, doing 
the  r i g h t  kind of a  s e l l i n g  job, he came i n  and he brought i n  
car loads ,  again,  of b rass  cas t ings  a t  one-third l e s s  than the  
market because he wanted t h a t  volume of business ,  and h e B s  been 
one of the  e x c e l l e n t  s u p p l i e r s  ever  s ince .  The po in t  I want t o  
g e t  across  i s  l e t a s  do something. L e t a s  expect t o  do something - 
not  j u s t  l i k e  most people do; send an inqu i ry  t o  somebody and 
expect t o  g e t  t h e i r  b e s t  dea l ,  You c a n ' t  g e t  the  b e s t  companfes 
by such sfmple procedures. 

In another  ease,  when forg ings  were t e r r i f i c a l l y  hard t o  
ge t ;  here s  a  company, Brewer Tichener, dofng an outs tanding 
job, but  we c a n ' t  g e t  what we want of them a t  a l l .  Well, l e t B s  
do something. Whatu l l  it be? We happened t o  know t h a t  most a l l  
of t h e f r  .management l i k e d  t o  go f i s h i n g .  We organized a f i s h i n g  
t r i p ,  ren ted  a  couple of f i s h f n g  boats  out  on Chesapeake Bay and 
f i shed  Saturday and Sunday. You can look a t  the  curves today 
and you can see the  way t h e  forg ings  s t a r t e d  t o  r o l l  a f t e r  t h a t .  
There s  nothing unf a i  r about it; nothing underhanded. It s  jus t  
t h a t  the  fel lows became sold ,  and i n  a l l  border l fne  cases they 
make the  dec is ions  i n  f avor  of t h e  f e l low t h e y P r e  so ld  on. So, 
the re  you have it. Don't expect t h i s  t o  be easy; you've got  t o  
s e l l  your way in ,  but  it pays bfg divfdends t o  s e l l  your way i n  
t o  the  b e s t  supp l fe r s .  

S e l l  not  only the  one man y o u q l l  be dealfng wEth, but  s e l l  
t he  e n t i r e  management. Be sure t h a t  the  top  s t r u c t u r e  i s  so ld  
s o  t h a t  t h e y B l l  support  him when he wants t o  experiment,' do 
th ings  f o r  you; when he f e e l s  he ought t o  gfve you a  cos t  r e -  
ductfon o r  some added q u a l i t y  without increase  i n  p r i c e .  Be 
sure  you •÷ve  got  them a l l .  

Here a r e  a  few examples. We were making t h i s  p a r t i c u l a r  
p a r t  a s  two p a r t s ;  a  cas t fng  and a  piece of tubing about 6  inches 
i n  diameter, 4 inches long, c u t  o f f .  A vendor took a  look a t  it 
with some o t h e r  p a r t s  and s a i d  he wasnPt  i n t e r e s t e d  i n  It. I9  But 
the  l a d  who was workfng on it t a l k e d  with him and safd ,  Mow, 
waft a  minute, You h a v e n R t  r e a l l y  consfdered t h a t .  Let look 
a t  t h i s .  What i s  i t ?  What does f t  r e a l l y  amount to?"  And by 
the  tfme they  ware through, the  vendor agreed t h a t  he could make 
the  c a s t i n g  pa& and t h e  f lange- l ike  p a r t  a l l  i n  one piece and 
accomplish t h e  same job. He was so ld  i n t o  it; otherwise,  he 
wouldnut have done i t ,  Look a t  t h e  kind of d o l l a r  sfgns we g e t  
f o r  s e l l i n g .  Thfs was cos t fng  644, f o r  the  combined; now 294 - 
saving $35,000 f o r  t h a t  l i t t l e  job of s e l l i n g .  



Here" a case of one of these  doubled-over contac ts  t h a t ' s  
used f o r  a kni fe  switch where the  kni fe  switch s l i d e s  down i n t o  
f t .  We were us ing  phos-bronze. What s h a l l  we do about i t ?  There 
i s  a ma te r i a l ,  aged b rass ,  t h a t  has very e x c e l l e n t  p roper t i e s  ap- 
proaching and sometimes e x c e l l i n g  phos-bronze. It9 jus t  a spr ing  
brass .  Why i s  i t  aged? I t ' s  aged t o  give it more f a t i g u e  l i f e  
which i s  what phos-bronze has. The vendor s a i d ,  "NO! It t akes  a 
10-12 hour aging time. I n m  no t  going t o  t i e  my furnace up t h a t  

kt way. The copper and brass  buyer went t o  one of them and showed 
h9m the  p o t e n t i a l  i n  General E l e c t r i c  i n  aged b rass  a t  about 204 a 
Pb. l e s s  than phos-bronze, i f  somebody s e t s  up t o  do i t .  One of 
them s a i d ,  " In l l  do it, j u s t  a s  soon as t he  worst emergencies a r e  
over." Now they  w i l l  age the  b rass  and give u s  these wonderful 
p roper t i e s  t h a t  come from it and a t  how much increase  i n  p r i c e ,  do 
you suppose? None ! We were prepared t o  pay a 24 per  l b .  e x t r a  

11 p r i c e  f o r  it and we.'d have been t i c k l e d  t o  death.  You can have 
I1 9% f o r  no e x t r a  pay. A second vendor, Revere, has come along. 

They a r e  prepared t o  do it f o r  u s  f o r  no increase  i n  p r i c e  when we 
reques t  it. Again, a mat ter  of deciding what you want and s e l l i n g  
%he vendor on it and g e t t i n g  the  b e s t  vendors. 

I n  a i r  condi t ioning equipment, on a compressor we use  a r a d i -  
a t c r .  This r a d i a t o r  cos t s  $12.75. Was t h a t  the  b e s t  vendor? I 
d o n B t  know, but a s tudy showed t h a t  another  vendor provided the  
same th ing  f o r  about 5O# l e s s ;  $4500 saving pe r  year  from another  
vendor. T h a t D s  g e t t i n g  the  b e s t  vendor. The t h i n g  I want t o  make 
an example of here i s  making our  present  vendors b e t t e r .  Maybe -- 
we d o n a t  l i k e  t o  change vendors, so l e t ' s  work with t h i s  one. Go 
back t o  t h i s  one and say, "YOU fe l lows know more about condensers 
and r a d i a t o r s  than we do. You should be two, t h r e e  o r  f o u r  years  
ahead of us  i n  your th inking .  If you were t o  w r i t e  t h e  s p e c i f i -  
c a t i o n s  f o r  the  lowest cos t  r a d i a t o r  t h a t  would do jus t  a s  good a 
job, you t e l l  u s  how b ig  a tubing,  o r  what ma te r i a l ,  01- how t o  
bend it - a l l  about it; how t o  f a s t e n  it together ;  what would you 
do?" You w i l l  r ece ive  a f u l l  page of f i g u r e s  and s t a t i s t i c s  show- 
fng what they would do. Tha t ' s  t h e  r e s u l t  of s e l l f n g  the  vendor 
on the  d e s i r a b i l i t y  of g iv ing  us  some r e a l  help.  That information 
goes t o  the  engineers  so they  can s tudy it and incorporate  it i n  
t h e i r  design a s  they  see f i t .  

Af te r  s e l e c t i n g  what seems t o  be t h e  b e s t  supp l i e r ,  have t h e  
b e s t  person i n  our Company con tac t  the  b e s t  person i n  t h a t  company. 
Then s e l l  the management on G.E. Next on t h e  value approach, then 
on supplying t h e  needed p a r t s .  Thereby we g e t  t h e  bes t  a c t i o n  and 
b e s t  a t t e n t i o n  of t h e  b e s t  men of the  b e s t  vendors. 

How do we g e t  s t a r t e d  i n  f ind ing  the  b e s t  man i n  General Elec- 
t r i c  t o  contac t  a given vendor? I t ' s  s o r t  of  l i k e  any o t h e r  game. 
You ga the r  a11 t h e  f a c t s  you can and come up wi th  the  b e s t  answer. 
Mame a vendor, f o r  example, Brewer Tfchener, Who would be our bes t  



contact  with Brewer Tichener? They're a  forg ing  concern up i n  
New York S t a t e ,  Well, I know one thing:  the  fel lows who use 
forgings know %&em p r e t t y  wel l ,  so we would c e r t a i n l y  be i n  
touch with Loeke I n s u l a t o r  t o  see what kfnd of a  r e l a t i o n s h i p  
e x i s t e d  between the  management of Locke and the  management of 
Brewer-Tfehener. We would a l s o  t a l k  with our  s a l e s  departments 
t h a t  s e l l  t o  Brewer-Tiehener and ask  who t h e i r  contac ts  were 
and what they  know about t h e  company. We would a l s o  make a  men- 
t a l  t r i p  of General E l e c t r i c  thinkfng of o t h e r  b ig  u s e r s  of 
forgiengs and eontac t  them and see i f  by chance any of them use 
Brewer-Tfchener f o r  l o t s  of forg ings .  Then put t h a t  a l l  toge- 
t h e r  and come up with what seems l f k e  the  b e s t  answer. Very 
o f t e n  the  path i s  c l e a r l y  shown; o t h e r  times it fan", and then 
you have t o  work harder ,  

. . . . . - Ed Frfeberg 

Gentlemen, most of t h e  c l a s s i f i c a t i o n s  t h a t  come fn my u n i t  
a re  maintenance ftems. This does not mean t h a t  t h e r e  i s n ' t  a  
chance t o  save money f o r  t h e  Company on maintenance ftems. You 
may not  be able  t o  g e t  a  manufacturer of automobiles t o  make h i s  
automobile the  way you'd l i k e  t o  have him make it, but  genera l ly  
9  t h i n k  we can accomplish a g r e a t  deal  on maintenance i tems. 
1'11 go i n t o  petroleum products,  which I handle personal ly  where 
I th ink  a l o t  can be done, 

P a r t i c u l a r l y ,  keep away from t r a d e  names and order  t o  
General E l e c t r i c  s p e c i f i c a t i o n s ,  Many fterna t h a t  a r e  trademarked 
and adver t fsed  widely a r e  pr iced  h igher  than what you would pay 
f o r  the  same a r t i c l e ,  same q u a l i t y ,  wfthout the  t r a d e  name and 
the  cos t  of adver t i s ing .  We proved t h i s  s e v e r a l  years  ago. We 
had 67 d i f f e r e n t  l u b r i c a t i n g  o f l s ,  and most of those were prem- 
ium o i l s .  We paid up t o  70# a ga l lon  f o r  them. Through draw- 
ing up s p e c i f i c a t i o n s  we c u t  these  t o  124. This enabled u s  t o  
g e t  away from t r a d e  names and a l s o  enabled us  t o  buy i n  l a r g e r  
q u a n t i t i e s ,  For the f i r s t  year  we f igured  i n  the  Schenectady 
p l a n t  alone we saved $35,000. That was years  ago when c o s t s  
were much l e s s  than they  a r e  today. With decen t ra l i za t ion ,  ex- 
panslon of o l d  p l a n t s  and the  a c q u i s i t i o n  of new p l a n t s  I f e e l  
weuve g o t t e n  away p r e t t y  much from t h i s  s tandardiza t ion .  We 
a r e  now buying many t r a d e  name items, and weere  paying through 
t h e  nose f o r  f t ,  I t m  sure .  I have an i l l u s t r a t i o n  here,  which 
jus t  happened about a  month ago. We had t o  go out and g e t  a  new 
o i l p  We s e t t l e d  on a  t r a d e  name o i l .  The going p r i c e  of t h a t  
was 70# a  ga l lon .  We made up our own s p e c i f i c a t i o n  on i t ,  bought 
t o  our s p e c i f i c a t i o n s ,  and we reduced the  p r i c e  t o  27-l/2# a  g a l -  
Eon, I know t h a t  on l u b r f c a t i n g  and c u t t f n g  o i l s  you w i l l  be 
ab le  t o  save money i f  you d o n u t  do anythfng e l s e  but  ge% away 
from t r a d e  names, There a l s o ,  of course,  i s  the  p o s s i b i l i t y  
t h a t  maybe i n  some places  we a r e  usfng premium o f l s  where prem- 
ium o i l s  a r e  not necessary.  You ' l l  f i n d  t h a t  goes on t o  a  l a rge  
e x t e n t .  



I wish t o  say t h a t  if any one of you a t  Any time d e s i r e s  t o  
have any a s s i s t a n c e  o r  information on o i l s  and chemicals, we s i n -  
c e r e l y  hope t h a t  you w i l l  c a l l  on u s  and we w i l l  do our b e s t  t o  
help you out .  

Q ,  Ed, i n  o t h e r  words, you ' re  on the  team of every fe l low here.  
Supposing t h i s  fe l low i s  out  i n  F o r t  Wayne and he has a man 

who handles o i l 3  and t h i s  man says,   h he h e l l  w i t h  it; i t ' s  Socony 
11 15, and nothing e l s e  w i l l  do the  job. Now, i s n ' t  he stopped by 

t h a t ?  

A ,  I don ' t  t h i n k  he i s .  If  t h e  man a t  F o r t  Wayne says t h a t  t h a t ' s  
it, I would l i k e  t o  know what you 're  us ing  it f o r ,  t h e  quan- 

t i t y  t h a t  you w i l l  use;  i f  you have s p e c i f i c a t i o n s ,  o r  even i f  you 
t e l l  me the  competit ive t r ade  name, 1'11 be a b l e  t o  go on from 
the re  and see i f  I c a n ' t  do something t o  help the  man. 1'11 never 
g ive  up u n t i l  I ' ve  done my darnedest f o r  you. 

Q. In  o t h e r  words, you ' re  au tomat ica l ly  on a l l  these  teams, i s n ' t  
t h a t  r i g h t ?  And any of these  fel lows can phone you a t  any time 

and t e l l  you t h e i r  problems and t h e y ' l l  be doing t h e  r i g h t  th ing .  

A .  That ' s  r i g h t .  If they  don ' t  do it, 1'11 t h i n k  they don't  l i k e  
me. This i s  a s t a f f  s e r v i c e  t h a t  ' 3  provided w i t h  you fel lows ' 

money, a s  you know, so t h e r e  it i s .  Take it o r  leave it. 

Q. Does t h a t  apply t o  Canada? Can we c a l l  on you? 

A. It does; i n  f a c t ,  some years  back I helped Canada s e v e r a l  times 
on soy bean o i l .  Happy t o  do anything I can a t  any time. 

Q. I had always thought i f  you made up your own s p e c i f i c a t i o n s  
o r  something t h a t  it would c o s t  you more than i f  you bought 

a s tandard  product.  

A .  Well, t h a t  a l l  depends on hmyou draw your s p e c i f i c a t i o n s  up. 
If you draw them up so  t h a t  you c a n ' t  g e t  a s tandard a r t i c l e ,  

I agree w i t h  you, and you should s t i c k  t o  s tandard a r t i c l e s ,  p r e t t y  
much. But we can, a s  f a r  a s  o i l 8  a r e  concerned, g e t  the  same o i l s  
t o  our s p e c i f i c a t i o n s  t h a t  we would go ou t s ide  and buy with t h e  
t r a d e  name on it, but  i f  we buy it t o  our s p e c i f i c a t i o n s  we don' t  
pay f o r  t h e i r  adver t i s ing .  Another th ing ,  with t h i s  F a i r  Trade Act, 
i f  they  s e l l  t h e i r  t r a d e  name product t o  u s ,  they  cannot c u t  t h e i r  
p r i c e s .  They've got  t o  charge t h e i r  r e g u l a r  e s t a b l i s h e d  p r i c e .  I f  
they  quote on G.E. Spec. D5B3, then they  can quote us  anything they  
want, 

Q. Ed, i s n ' t  it o f t e n  t h a t  t h e  p r i c e  w i l l  be a t h i r d  l e s s ,  and 
even you've had cases  where you buy it f o r  h a l f ,  t h e  same s t u f f  

but  without t h e  t r a d e  name? 



A.  1'11 give you another  i l l u s t r a t i o n  on hydraul ic  o i l s .  We 
s t a r t e d  out before hydraul ic  o i l s  go t  the  usage t h a t  they 

have today. We were paying up t o  60$ a  ga l lon .  Well, we got  
out our own G.E. s p e c i f i c a t i o n s .  We buy the  same o i l s  without 
the  t r a d e  mark f o r  around 304 o r  354 a  ga l lon .  

Q. Can you g ive  u s  a  c ross- reference  s o  i f  some one c a l l s  f o r  
a  t r a d e  name product we can look on the  l i s t  and see what 

the  G.E. spec i s ,  and de-extra-cost ize it? 

A .  On t h e  Data f o r  Ordering Sheets you w i l l  f i n d  the  companies 
t h a t  a r e  approved, a s  we l l  a s  t h e i r  t r ade  names; but ,  don ' t  

use those when you're order ing .  That g ives  you a  c ross - re fe r -  
ence. In  o t h e r  words, you may have s i x  d i f f e r e n t  o i l  companies 
on t h i s  Data f o r  Ordering Sheet.  You w i l l  have s i x  d i f f e r e n t  
t r a d e  names on t h e r e ,  one f o r  each Company. They're a l l  i n t e r -  
changeable. If' you send an order  t o  Socony Vacuurn,for example, 
merely mention our G.E m a t e r i a l  number. 

Q. Does your s e c t i a n  at tempt  t o  recommend an o i l  f o r  a  p a r t i -  
c u l a r  app l i ca t ion?  

A .  Yes, we've done it, i f  we &ow what t h e  problem i s .  If we 
don ' t  know t h e  answer ourselves,  we're i n  a  p o s i t i o n  t o  g e t  

somebody i n  touch w i t h  you p r e t t y  quick who can g ive  you the  
answer. 

We reclaim some o i l  and make c u t t i n g  o i l s  out  of i t .  We 
a l s o ,  i n  Schenectady, d ra in  t h e  o i l  out  of the  machines, take it 
back t o  the o i l  house, c l ean  i t  up and then add a  l i t t l e  more t o  
it and use  it  over again.  



~ f t e r i o o n ,  6 t h  Day, Oct. 13, 1952 

- M r .  Miles 
-----+w 

Gentlemen, how would you l i k e  one magic motion which would 
b r ing  a l l  of these  r e s u l t s ?  Here they  a r e :  put t h e  manager i n  
a p o s i t i o n  t o  do h i s  jpb; make it  unnecessary f o r  value ana lys i s  
t o  do any pol ic ing ,  have no value a n a l y s i s  r epor t ing  on saving; 
no value a n a l y s i s  budget; value a n a l y s i s  welding cooperation be- 
tween a l l  of the  funct ions  i n  t h e  f a c t o r y  ins tead  of l e t t i n g  them 
be dr iven apa r t ;  g e t t i n g  f a r  b e t t e r  r e s u l t s  than having value 
a n a l y s t s  push t h e i r  own ideas;  completely removing a l l  of the  
disagreeable  p a r t  of value improvement work - t h a t  i s ,  the  d i s -  
agreeable  p a r t  1 s  t r y i n g  t o  g e t  somebody t o  do something with the  
suggestion; saving l o t s  of I.M.E., because i n s t e a d  of having a 
ha l f  dozen men s i t t i n g  around a t a b l e ,  only the  man who's job it 
i s  t o  do a job i s  p u t t i n g  h i s  a t t e n t i o n  on it and he ' s  doing it 
providing automatic means f o r  management t o  check on value ana lys t s  
and saving a l o t  more money because a l o t  more g e t s  done than by 
p-iy o t h e r  system. 

Well, here it i s .  That ' s  e x a c t l y  what I want t o  show you to-  
day. We have been t a l k i n g  about t h e  value a n a l y s i s  suggestion 
shee t  but  I t r i e d  t o  s t a y  away from it because I couldn ' t  r e a l l y  
t a l k  about it. Here i s  the  shee t .  Here I s  what it says: . What i s  
it? How many? What does it look l i k e ?  What does it cos t?  What 
cos t  do you suggest? What does t h e  th ing  do? What do you pro- 
pose? What would t h a t  cos t?  What i s  the  saving p e r  year? When 
you add it up, t h a t  l i n e s  r i g h t  up w i t h  our  value ana lys i s  job. 
What i s  it - what does it cos t  - what e l s e  w i l l  do the job - what 
does t h a t  cos t?  Every value a n a l y s i s  job i s  made up i n  t h i s  form 
with these  shee t s .  These shee t s  go t o  the  manager. There i s  no 
po l i c ing  af terwards.  He sees  what the  f a c t s  a r e .  He s e t s  it up 
t o  do t h e  job. 

What I ' m  going t o  show you f s  i n  p e r f e c t  harmony with M r .  
Cord ine r l s  and M r .  S m i t t y l s  phflosophy of business .  That i s ,  a 
manager i s  s e l e c t e d  t o  operate  t h e  business  a t  a p r o f i t .  I t ' s  
h i s  job t o  do it. This shows him how he can do it. This puts  i n  
h i s  hands the  information he needs t o  do h i s  job c o r r e c t l y .  L e t t s  
take one of the  s h e e t s .  

Here i s  a valve p in  and t h e  drawing number of it. Quan t i ty  
is  350,000 a year .  The present  cos t  i s  t h i s ,  t h e  proposed c o s t  
i s  t h a t .  In  c o s t  pe r  100, the  present  i s  $5.95. The proposed 
c o s t  i s  lo& per  100. In o the r  words, $59.00 p e r  1000 aga ins t  $1.00 
pe r  1000. How? Well, by b l a s t i n g  techniques t h a t  we've t a lked  
about. What does t h i s  th ing  have t o  do? I t ' s  now, as  I understand 
it, a c e n t e r l e s s  ground screw machine p a r t .  The fel lows working on 
it f e l t  t h a t  t h e  funct ion  would be handled j u s t  a s  wel l  by an upse t  



p a r t  and suggested some minor a l t e r a t i o n s  t h a t  would make it go 
on an u p s e t t e r  and i t s  c o s t  f a l l s  t o  1/60th. Very soon w e ' l l  
g e t  the  s to ry .  This happened i n  September of 1952. Estimated 
annual reduct ion - $40,950. What3s t h a t ?  Tha t ' s  t h e  t a r g e t .  
The manager looks a t  t h a t  and he can decide how hungry he is  
f o r  $40,000 reduced c o s t s .  He can eva lua te  what t h i s  i s  and 
decide whether he th inks  i t ' s  good judgment t h a t  $10,000 spent  
now would be worth it. HeBs t h e  boss. He's the  fel low who 
needs these  f a c t s  and he ' s  got  them now. They're not  i n  some 
big  t abu la t ion  t h a t  h e ' l l  never wade through. He's go t  it and 
he knows what t h e  piece i s .  HeBs seen i t  around on the  f l o o r .  
There's a l i t t l e  p i c t u r e  of' it r i g h t  t h e r e .  Now, a l i t t l e  s t o r y .  
Generally,  you need t o  have a l i t t l e  paragraph t h e r e  so  the  
manager w f l l  know what r i v e t  you ' re  t a l k i n g  about; what gea r  
y o u 9 e  t a l k i n g  about; what p a r t  it  i s .  This i s  a weighted valve,  
a ground screw machine p a r t .  O.K. - Comments: It seems p ~ o -  
bable t h a t  a co ld  headed pin w i l l  do t h i s  job. The c o s t  i n  l o t s  
of 100,000 would be $1.05 per  1000; i n  l o t s  of 300,000 the  p r i c e  
would be $1.04 pe r  1000. 

Mow, do you have t o  make up r e p o r t s  of savings t o  j u s t i f y  
your exis tence  t o  a management i f  you can show them those things? "" 
One t r a i n e e  f o r  60 days provided no t  one but  something l i k e  a 
dozen shee t s  l i k e  t h i s .  I t ' s  c h i l d ' s  p lay  t o  t a l k  about a value 
ana lys i s  man p u t t i n g  i n  a r e p o r t  of savings.  How's he going t o  
f i n d  it out? He's got  t o  have a bunch of de tec t ives  o r  somebody 
t o  chase through engineering and chase through everything t o  see 
what happens. Don't take such a weak s tand.  YouBve got  some- 
th ing  t h a t ' s  powerful, This th ing  i s  s t rong.  This w i l l  s e l l  
i t s e l f .  Donst l e t  precedent come f o r t h  and l e t  you. weaken it by 
making some r e p o r t  i n  a form t h a t  o the r s  have t o  use  who d o n D t  
have a powerful t o o l  l i k e  t h i s .  Your management, when they  
l e a r n  a l i t t l e  about t h i s ,  won't want you t o  waste your time 
t r y i n g  t o  f i n d  out  what happens. They want you t o  g e t  out more 
shee ts  s o  more can happen. 

L e t t s  look a t  another  one. This i s  the  s tandardized f o m  
of how q u f t e  a number of value a n a l y s i s  jobs have s t a r t e d .  The 
fellows many times say, "Well, I ' m  working r i g h t  next  t o  the  
engineer .  Why should I make t h i s  t h i n g  up? Why don ' t  I go i n  
and t e l l  him?" "o.K. Go i n  and t e l l  him, i f  you want to . "  
Thereas  abso lu te ly  no comparison i n  t h e  r e s u l t s .  If you do, 
about a t h i r d  a s  much w i l l  be done. The manager wongt know the  
f a c t s  so  he can do h i s  job. You have t o  make a r e p o r t .  The 
f i r s t  time they  ,have a d r ive  on I.M.E. out you go. And a dozen 
o t h e r  th ings .  In  o t h e r  words, t h e r e ' s  a r i g h t  way t o  do it and 
, t h i s  f s  i t .  We've seen o t h e r s  s t a r t  and we've seen them f a i l  
by the  o t h e r  methods. We've seen them change t o  t h i s  and come 
t o  l i f e .  So one of t h e  absolu te  p a r t s  of value a n a l y s i s  i s  t h i s  
and t h a t ' s  why I ' ve  taken  such a s t rong  s tand on it. I don ' t  



be l i eve  i n  being a r b i t r a r y ,  Usual ly the re  a r e  a ha l f  a dozen ways 
of doing a th ing ,  As f a r  a s  I'm concerned, t h i s  i s  i t ,  because I 
have seen it work b e a u t i f u l l y .  

Let's take a look a t  t h i s  one i n  August of '52. Here's  a valve 
s e a t ,  Dwg. No. K-8914204, 350,000 q u a n t i t y  per  year .  Present c o s t  
i s  $4.80 per  100; $2.00 of ad jus ted  l abor  goes on it and shop cos t s  
become $17.80. I t ' s  proposed t h a t  t h a t  c o s t  go t o  $5.75 purchased, 
ready t o  use .  That leaves 12$ apiece l e s s .  Estimated annual reduc- 
t f o n  - $42,000. There's  your t a r g e t .  That t o t a l  i s  never added 
f n t o  anything. That shee t  s tands  on i t s  own two f e e t .  As soon a s  
you add it, you have a s t a t i s t i c ,  l i k e  the  o t h e r  f i g u r e s  t h a t  f o l k s  
can add toge the r  tha t  mean nothing.  When you leave it alone it 
atands on i t s  own f e e t  and it chal lenges thought and it s t imula tes  
thought.  This weighted valve p a r t  i s  made by a screw machine from 
aluminum rod. O.K. What a r e  t h e  comments? Machined from a d i e -  
cas t ing ,  the  s u p p l i e r  quotes 100,000 l o t s  - $5.75 ins tead  of $17.80 
per 100. The t o o l s  a r e  $7000. With t h i s  shee t  t h e  manager can do 
h i s  job. He can - now he ' s  got  t h e  f a c t s .  You've given them t o  
? i m .  Don't leave of f  t h e  p i c t u r e .  The p i c t u r e  i s n ' t  done by an 
a r t i s t ,  ever;  t h a t ' s  ju s t  done by a fel low freehand, h a l f  t h e  time - 
2metimes w i t h  a r u l e r .  It w i l l  no t  be necessary  f o r  you t o  po l i ce  
i f  you do t h i s .  The manager sees  t h a t  somebody does it .  You're 
no t  i n  a p o s i t i o n  t o  ask  t h e  engineer ,  "Well, w h ~  don ' t  you do 
something about t h i s ? "  O r ,  "What have you done?'  You have no 
a u t h o r i t y  over him, The manager does. You c a n ' t  ask the  buyer 
what he" done. You s h o u l d n f t .  But the  manager can; t h a t ' s  h i s  
job. A l l  the  way through value a n a l y s i s  we t re  t r y i n g  t o  def ine 
c l e a r l y  what peop le l s  jobs a r e  and give them a chance t o  do i t ,  and 
&hen working through them give them the  a i d s  we can t o  he lp  them t o  
do it b e t t e r o  This i s  the  th ing  t h a t  does it. 

How about value ana lys i s  savfngs repor t ing?  How do you ever  
know what t h e  savings a re?  You don ' t  know. You don ' t  know from 
t h 9 s .  You don' t  know what w i l l  come about from t h a t  $42,000. That 
i s n 8 t  a savings claim. That 's  j u s t  an opportuni ty.  Your manager 
w i l l  soon judge whether you 're  us ing  good judgment. Each page he 
can almost judge by looking a t  it, and i f  you us; your judgment 
nine times out of t e n  h e r l l  buy i t ,  H e ' l l  say, That 's  a good t r y ;  
t h a t "  a good e f f o r t . "  Eight  times out of t e n  t h e y f l l  be done, and 
most of the  time t h e y ' l l  save more than t h e  amount of money on here 
bebause the  manufacturing men o r  t h e  engineers  can r e f i n e  f u r t h e r  
than you were ab le  t o ,  

You don' t  operate  on a budget. Get t o  work and do t h i s  type 
of th ing .  Give them these  s h e e t s .  They won't have somebody spoon- 
feedfng you and t r y i n g  t o  use  a whip on you. Youlre the  fel low who 
o r f g i n a t e s  these  ideas  and they  show up as  savings i n  t h e  purchas- 
ing budget, t h e  manufacturing methods, t h e  engineering budgets.  How 
about cooperation? When a value ana lys t  goes i n t o  the  engineering 



department and asks about a th ing  t o  g e t  f a c t s  on i t ,  t h e  engi-  
neer ,  i f  you have a budget and he has one, w i l l  g ive  you l i t t l e  
information. When you go he '11 think ,  "BY gosh, on model 825 
t h a t  e x a c t l y  f i t s .  I don ' t  t h i n k  i t ' l l  work on model 826 but  
it w i l l  on t h i s  one." So then he s t a r t s  t o  work on t h e  model 
825 and the  $25,000 saving shows up t h e r e .  Meanwhile y o u l r e  
o f f  i n *  l e f t  f i e l d  p iddl ing  with something t h a t  may no t  even 
work. Why? Because youPve go t  one budget and h e ' s  go t  another .  
Nothing l i k e  t h a t  here.  H e ' l l  say,  "I donq t t h i n k  t h a t  w i l l  
f i t  on t h a t  job very wel l ,  bu t  I do t h i n k  it 'll work here.  11 

Take t h i s  and g e t  t h e  b a l l  r o l l i n g  f o r  u s ,  and he ?ll pump it i n  
f o r  you and give you the  s t u f f ,  and y o u B l l  be on h i s  team. 
Y o u P l l  he lp  b u i l d  up a case f o r  him. In  o t h e r  words, t h e  sys- 
tem draws people toge the r  i n t o  cooperating teams, so  t h a t  we 
d o n B t  have t o  have one-man e f f o r t s  any more i n  our Company. 
How about removing the  d isagreeable  phase of value improvement 
work? I don' t  know anything more disagreeable  than being on a 
c o s t  reduct ion job and always having t o  go i n  and push some- 
body around. They put you o f f  and t r y  t o  keep you ou t .  They 
t h i n k  you8re  wasting time. They t h i n k  the  Company j u s t  put you 
t h e r e  because they  d i d n ' t  have the  h e a r t  t o  f i r e  you. I t ' s  a 
d i r t y ,  r o t t e n  job, the  way c o s t  reduct ion  i s  too o f t e n  done. 
Now, bea r  i n  mind: we a r e  no t  t r y i n g  t o  g e t  people t o  do l e s s  
cos t  reduct ion.  L e t t s  keep on. Let's encourage every b f t  of 
them with a l l  of t h e i r  present  methods i n  every phase. But 
t h i s  i s  something d f f f e r e n t .  When t h e y ' r e  through, t h i s  w i l l  
s t i l l  be l e f t .  Now, I t h i n k  a s  time goes on these  methods and 
techniques w i l l  be brought i n  t o  improve and enr i ch  the  opera- 
t i o n s  of many of the  c o s t  reduct ion  u n i t s .  I t ' s  our job t o  
help see t h a t  t h a t  happens. 

How about saving I,M,E,? When we have about f i v e  o r  s i x  
fel lows around a t a b l e  t a l k i n g  these  th ings  over, a t  l e a s t  four  
of them a re  unnecessary.  There 's  only one can do something 
about it. This goes r i g h t  t o  the  one who can do it. The o thers  
can be doing some work. Theress  no comparison i n  t h e  c o s t  it 
takes t o  adminis te r ,  M r .  Cordiner says t h a t  committees d o n s t  
do any work, indiv iduals  do. Thfs g ives  t h e  ind iv idua l  a chance 
and maybe even a l i t t l e  encouragement. This provides automatic 
means f o r  management t o  eva lua te  value ana lys i s  work. I f  t h i s  
i s  coming across  the  managerDs desk p e r i o d i c a l l y ,  a r e  you evalu- 
a t e d  o r  a r e n g t  you? I t e s  constant  eva lua t ion .  L e t  somebody 
t r y  t o  g e t  you o f f  the  s t a f f  a f t e r  youBve been working t h i s  

14 way. I heard a man say t h e  o the r  day, Gosh, wesve go t  t o  cu t  
1,M.E. bu t  I ' m  no t  going t o  cu t  o f f  the  phase t h a t  br ings  me i n  

$1.00 weBve spent ."  Tha t ' s  not  r i g h t .  Anybody 
who $5 @ O O  only fo r  g e t s  ever$ 5.00 i s  n o t  doing t h e  job, a s  ou know, because 
$10.00 p e r  $1.00 i s  an absolu te  minimum, and 25.00 per  $1.00 
can be r e a l i z e d  i n  most of our a r e a s .  

g 



How about saving a  l o t  more money? Supposing we t h i n k  f o r  a  
minute of the  automatic dryer .  When you put  the  c lo thes  i n  the  
automatic dryer  t h e r e f s  a  l a rge  opening. Around t h a t  i s  a  metal  
c o l l a r  t h a t  i s  placed i n  w i t h  two gaskets .  That c o s t s  something 
l i k e  $1.80 apiece.  A vendor of extruded rubber ma te r i a l s  suggested 
one b ig  ext rus ion  t h a t  would do a  b e a u t i f u l  job of it a l l .  It 
would save $51,000 a  year .  It went onto a  shee t  l i k e  t h a t  t o  the  
engineer ,  and he s a i d  t h e r e  wasn't  any rubber o r  rubber- l ike mate- 
r i a l  t h a t  would s tand t h a t  temperature.  Well, t h a t ' s  f i n e .  That 
i s  the  end of ir,  o r d i n a r i l y ;  but  n o t  i n  t h i s  case because i t f s  
on t h i s  shee t .  It happens t h a t  Hotpoint i s  a l r eady  us ing  i t .  So 
we know t h a t  i t ' s  a  r e a l i t y ;  t h a t  i t  can be done. I t ' s  a  case of 
educat ing and helping the  engineer.  When the  manager sees  t h i s  
$51,000 on it ,  he may t r y  p r e t t y  hard t o  f i n d  out  whether the  
engineer ' s  answers a r e  r i g h t .  We c a n ' t  a f f o r d  t o  be wrong too 
many times a t  $1000 p e r  week pe r  item. 

Here, f o r  example - what i s  i t ?  A p in ion  gear ,  100,000 a  
Present c o s t  p e r  1000 i s  $58.47; no labor ;  proposed cos t  

ins t ead  of $58. Estimated annual reduct ion  - $5000. Well, 
t e l l  me a  l i t t l e  more about it. This i s  a  gea r  on the  t imer .  
Comments: Make it a s  a  miniature  zinc d iecas t ing ,  $800 t o o l s ,  
10Q,000 l o t s  a t  7.89. O r ,  make i t  as  a  nylon cas t ing ,  $750 t o o l s ,  
l00,C00 l o t s  a t  10.39, ins t ead  of $58. O r  machine it from pinion 

i 
t 

stock;  a  su p l i e r  w i l l  provide it with no t o o l  cos t s  i n  l o t s  of 
25,000 f o r  21,OO i n s t e a d  of $58.00. O r  make it from powdered 
bronze, $12,000 t o o l s ,  25,000 ordering l o t s ;  $18.00 ins tead  of 
$58.00. O r  from powdered i r o n *  again $1200 t o o l s ;  25,000 order- 
ing  l o t s  a t  $20.00 i n s t e a d  of $58.00. Why do you need a  po l i ce -  
man around when you put the  f a c t s  down? Do we undertake i n  here 
t o  t e l l  the  p roper t i e s  of powdered i r o n ?  Of course no t .  That ' s  
l i k e  hauling coals  t o  Newcastle. That ' s  the  eng inee r ' s  s tock  i n  
t r ade .  Those th ings  they  know. Powdered bronze - don ' t  go i n t o  
b ig  d i s s e r t a t i o n s ,  J u s t  put the  f a c t s  on t h i s  shee t .  J u s t  r e -  
member what it f s  f o r .  

The r e p o r t  i s  made immediately a t  the  c lose  o f  work and i t ' s  
no contac t  with the  engineer  a t  a l l ,  a t  any time, a f t e r  we g e t  
the  informati.on we need. Whether these th ings  have been done o r  
w i l l  be done a t  the  time the  r e p o r t  i s  i ssued ,  we don't  know. The 
rou t ine  i s  g e t  i n  touch with the  engineers  and g e t  the  f a c t s .  Ask 
them quest ions,  so  you can formulate your judgment on what makes 
good sense.  Go out  and obta in  information which we don' t  have; 
b r ing  it in;  i n t e r p r e t  it; s i f t  it; g e t  more; g e t  something t h a t  
makes sense.  El iminate  every roadblock t h a t  you can foresee  and 
r i d e  it down. Don't go back t o  the  engineer  again.  If you do, 
he without having a l l  of these  f a c t s  w i l l  have t o  take a  posi-  
t f o n  and once taken, you put h i m  i n  an embarrassing pos i t ion .  He 
w i l l  e i t h e r  have t o  s t i c k  t o  it o r  reverse  himself .  



Every value ana lys t s  shee t  merely s e t s  f o r t h  the  p o s s i b i l i -  
t i e s .  We can make t h i s  shee t  up j u s t  a s  soon as  weqve found the  
r i g h t  vendor, some one who w i l l  do t h i s  job and t h a t ' s  what it 
w i l l  c o s t  and t h a t ' s  a good vendor; some one w h o l l l  do t h i s  i n  
nylon; a company who would do it from pinion rod, from powdered 
bronze, from powdered i r o n ,  and the re  a r e  the  f a c t s .  Now, i t ' s  
time f o r  management t o  decide what should be done t o  t e s t  these  
out .  

In  one case we wanted t o  get suggestions f o r  an a l t e r n a t e  
design of spr ing .  A vendor, s a l e s  manager and engineer  were 
i n v i t e d  i n  t o  look a t  the  spr ing .  We asked them t o  suggest and 
recommend any spr ing  t h a t  they  f e l t  would do the  job. The s a l e s  
manaqer immediately spoke up and sa id ,  "We c a n s t  do t h a t . "  "Why 
not?  He sa id ,  "Because General E l e c t r f c  i s  an engineer-run 
company. We don" dare suggest anything they  didn" spec i fy .  
We d o n u t  dare g e t  i n  bad wfth them." We asked whether they 
wanted t o  g e t  i n  bad wi th  engineering o r  purchasing. They sa id ,  
"We d o n B t  have any choice.  W e q l  do it So they  s e n t  i n  f i v e  
s e t s  of a l t e r n a t e  specs with samples of spr ings  and t e s t  da ta .  
The s a l e s  manager was shaking i n  h i s  boots a l i t t l e .  We took 
the  data  down t o  t h e  e n g i n e e r s s  desk. He knew we were working 
on the  p r o j e c t .  He had a l r eady  been i n  on t h i s  f i r s t  sess ion  
where they were t e l l i n g  u s  about t h e  p r o j e c t .  We l a i d  it on 
h i s  desk and he s a i d ,  "My gosh, why c a n B t  we have t h i s  kind of 
data  t o  base a l l  of our dec is ions  on?" A s  soon a s  t h e  engi-  
neers  l e a r n  what a t o o l  t h i s  i s ,  t h e y 9 1 1  r e a l l y  bea t  a pa th  t o  
your ,door. Youqre n o t  making any dec is ions .  They know you're 
not .  They're jus t  suggest ing th ings ,  preparing cases f o r  them 
t o  judge . 

I would s u g g ~ t  a sepa ra te  f o l d e r  f o r  each job. That i s ,  
a p a r t i c u l a r  motor would be a job, o r  a p a r t i c u l a r  meter would 
be a job, so t h a t  you have a l l  t he  eggs i n  one basket  t h a t  have 
t o  do with one q u a n t i t y  and one s e t  of condi t ions.  Secondly, 
how many copies  of t h i s ?  The f i r s t  t h i n g  t h a t  has t o  be done 
when you s t a r t  opera t ions  i s  t o  have the  manager de legate  a man 
t o  rece ive  these  and t o  c a r r y  a segment of h i s  a u t h o r i t y  t o  
ca r ry  them ou t ,  A t  t h a t  tfme it i s  decided how many copies 
should be made. Normally, t h i s  ind iv idua l  should rece ive  seve- 
r a l  copies  so  he can do whatever he needs t o  with them. You 
w i l l  need a few more copies  t o  he lp  i n  t r a i n i n g  more and more 
people i n  the  p l a n t  on what value a n a l y s i s  i s ,  how it opera tes ,  
and how it helps .  

Q. If the  ana lys t  i s  working f o r  purchasing does he give a l l  
of h i s  s h e e t s  t o  the  manager of manufacturing o r  do some of them 
go t o  t h e  engineering manager? 

A ,  The man who rece ives  these  s h e e t s  should be appointed by 
the  General Nanager. He with the  concurrence of the  engineering 



manager and the manuf ac tu r ing  manager should s e t  up a  high-level  
man which i s  the case In  our newer opera t ions .  He rece ives  them 
and then the  value a n a l y s t s  f o r g e t  them. The ones t h a t  ought t o  
go i n t o  each channel he puts  t h e r e  and he follows them up. 

&. Larry, l e t  m e  ask o r  suggest  one o t h e r  th ing ,  We have been 
warned, a s  I suppose many of the  o t h e r  fel lows have, time and again,  
by t h e  Patent  Dept. of the  Company t h a t  we must be very c a r e f u l  how 
we ask f o r  i n f o m a t f o n  which may be pa tentable  o r  may be construed 
t o  be pa tentable  by a  vendor who l a t e r  on wishes t o  c o l l e c t  from 
t h e  Company i n  some way. We must be very c a r e f u l  about t h a t .  We 
mask be very c a r e f u l  how we d i sc lose  devices t o  o the r s ,  too.  How 
do you plan t o  g e t  around. t h a t  wort of th ing?  

A .  A very e x c e l l e n t  thought. We had discussions with Harry Hayer, 
Manager of the  Patent  Dept., t o  decide the  b e s t  way of handling 

a8 t h a t ,  He sa id ,  We a r e  not  80 concerned about your people g iv ing  
away fn-f"ormatfon. It won8t happen once i n  a  thouaand times.  I 
suggest  t h a t  you use a  l o t  of good judgment. When you f e e l  t h a t  
y o u f r e  on ground t h a t  may be a  l i t t l e  new, j u s t  make a  l i t t l e  
me~laorandum of it and send it t o  the  Patent  Dept. If you do t h a t ,  
you've taken care of It. WeBre no t  a f r a i d  of somebody e l s e  ge t -  
tPng s pa ten t  on it ,  but  i t  would be annoying i f  i n  the  once fn a  
thousand they kept us  from us ing  it. We d o n v t  n e c e s s a r i l y  want a  
pa tent  on those th ing .  They're probably too  obvfous; but ,  we d o n B t  
want somebody t o  keep us  from it. J u s t  a l i t t l e  b i t  of judgment 
Sakes care  of t h a t  i n  f i n e  shape. " 
&, Larry, I t h i n k  you've taken care  of t h e  pol fc ing  end of i t ,  
but conscfously o r  unconsciously a General Manager i s  s t i l l  a p t  t o  
have a  bogey f n  mind. In reviewing these  from year  t o  year  h e d s  
gofng t o  see t h a t  during the  f i r s t  ha l f  of one year  you've s e n t  i n  
an average of f i v e  ideas a week o r  t e n .  The following year  he 
n@ht 8% "Yourre e i t h e r  slowing down o r  t h e  th ing  should pfck  up P in kernp, I wonder if we3ve overcome t h a t  idea of bogey. How 
would you suggest a t t ack ing  t h a t  idea? 

The way t o  handle t h a t  i s  i f  you even begin t o  come up to  the  
oppor tuni t fes  t h a t  a re  before you i n  your p l a n t ,  your r e s u l t s  w i l l  
exceed what the  mmager expects  so  much t h a t  i t  i s  not even ques- 
t ioned,  Now, i f  f t  is questioned, h e r e e s  t h e  book. Pour record 
i s  w r i t t e n  i n  %hese s h e e t s .  The manager, i f  he wants t o  a t  any 
tfme, could have some one see what a s  happened. He won't because 
he has come i n  contac t  w i t h  a  l o t  of them a l ready  and he sees  them 
going through one by one. 

&, You say wef re  no t  supposed t o  be l e g  men, t h a t  weBre supposed 
$0  t u r n  r e p o r t s  over t o  t h e  manager's appointee.  Suppose you're  
enthused about an item and a r e  i n t e r e s t e d  enough t o  f i n d  out  whe- 
t h e r  f t  u s  been accepted; then, you f f n d  out  i t ' s  been turned down, 
what 's  your next  s t e p ?  



A .  Generally speaking, we don' t  want the  manager t o  f e e l  t h a t  
we're following up h i %  appointee o r  the  appointee w i l l  move fn-  
t o  the  background and expect us  t o  do %he follow-up. One sug- 
ges t ion  i s  f i n d  another  s i m i l a r  job and make the  suggestion 
the re .  In  Trenton on a p a r t  f o r  t h e  dryer  Bud Hoyt, the  value 
ana lys t ,  went out and bought a Hotpofnt. replacement and a t -  
tached it t o  t h e  shee t  and put 9% on the  managerDs desk, I 
t h i n k  we should use a l o t  of judgment and make sure we dfd it 
i n  an off-the-path way so  they  wouldn't doggone soon t h i n k  t h a t  
we say one th ing  and mean another  o r  t h a t  we a re  a c t u a l l y  check- 
ing up on it. 

&. A t  t h i s  meeting of the  manufacturing managers w i l l  t h e  
poin t  be brought out  t h a t  a budget i n s t e a d  of increas ing  e f f i -  
ciency w i l l  c u t  i t  i n  h a l f ?  

A .  That i s  r i g h t .  One of the  po in t s  t o  the  department manu- 
f a c t u r i n g  managers on the  23rd out  i n  Cleveland w i l l  be t h a t  
value ana lys i s  people make no savings r epor t s ;  another ,  t h a t  
they make no savings claims. S p e c i f i c a l l y ,  t h e r e P s  no paragraph 
i n  it sayfng t h a t  they  w i l l  no t  have budgets. I t ' s  obvious t h a t  
you make no r e p o r t s  of savings i f  you cant  t have a budget. 

&. This i s  a problem I don ' t  know i f  everybody e l s e  has got ,  
o r  w i l l  have, o r  what the  problem w f l l  be.  We'll be low men on 
a totem pole i n  a p r e t t y  long chain of commands. Like i n  the  
Army we ! re  going t o  hur t  a l o t  of people. We'll probably be be- 
nea th  purchasing; we '11 account t o  the production department, 
w e t l l  account t o  the  manufacturfng superintendent ,  w e ' l l  account 
t o  the  manager. A l l  the  way along the  l i n e  w e ' l l  have a Pot of 
bosses t h a t  w e ' l l  be s tepping  r i g h t  over.  I t ' s  a d i f f i c u l t  prob- 
lem i f  we%e going t o  send the  r e p o r t s  r i g h t  i n  t o  the  manager 
wfthout c l e a r i n g  through them. 

A .  Your quest ion i s  how t o  operate  under those condi t ions? 
The way t o  operate  i s  t h a t  t h e  manager must recognize your a c t i -  
v i t y ;  recognize t h a t  you ' re  t h e r e ,  and i t ' s  our job t o  help g e t  
i t  s e t  up so t h a t  he does. You have t h e  f i r s t  b a t t l e  won be- 
cause you 're  here.  It c o s t s  your manager a bunch of dough, 
namely, a l l  of' your s a l a r y  and expenses, t o  have you here.  He t s  
making an investment a l ready.  k t q s  have him p e r f e c t  h i s  fn -  
vestment. When the  manager sees  the  f a c t s ,  "Well, t h e r e ' s  a 
man who w f l l  c a r r y  my a u t h o r i t y  and t a c t  on these s h e e t s .  He 

11 must be s e t  up. You, then, a r e  i n s t r u c t e d  t o  g ive  them t o  him, 
and anything o t h e r  than  t h a t  would be wrong. That makes it 
r i g h t .  

Q. When we go back w i l l  our manager know t h a t  he has t o  ap- 
poin t  a l e g  man f o r  u s ,  o r  do we have t o  t e l l  him? 



A .  I am sure t h a t  we j o i n t l y  have a b ig  job t o  do t o  teach a l l  
of the  managers. We've a l r eady  t a l k e d  with some of the  managers 
and they  go f o r  i t ,  i n  general ,  but they say, "ghat can we do about 
f % ?  Who do we have i n  our a rea  who can do t h i s ?  The engineers  a r e  

I1 so  doggone busy with what t h e y ' r e  doing. , . .  and they  go on through 
I9 t h e  r o t e .  Now, what we say i s ,  O.K. You%e go t  the  man here who 

can do it .  Now, a l l  you have t o  do i s  s e t  it up so he can succeed. f t  

1 t h i n k  weBre workfng them now where we can g e t  them i n  t h e  middle. 

Q, A s  f a r  as  I know, our managers have no value ana lys i s  plans a t  
2111, They're merely tak ing  advantage of a f r e e  course and g e t t i n g  
some more t r a i n i n g  f o r  some one who can t ake  advantage of them. 

A ,  About a t h i r d  of you a r e  here because you have bumped i n t o  
value a n a l y s i s  and you were enthused about it. The o the r  t h i r d  
were t o l d  by the  manager o r  somebody t o  come and thought it was a 
good idea.  The remaining t h i r d ,  f o r  a t  l e a s t  the  f i r s t  s eve ra l  days, 
wondered whether you were being given a promotion or  whether it was 
a p o l i t e  way of f i r i n g .  I know t h a t ,  because I ' v e  t a lked  toyou. It 
f s n v t  su rp r i s ing .  We%e go t  a l o t  of teaching t o  do, but  we've g o t  
t o  s t a r t ,  and i f  we s t a r t  and keep i t  going i n  t h i s  d i r e c t i o n ,  we've 
go t  t o  g e t  f t  done, We have a l r eady  t a l k e d  t o  a number of manage- 
ment. Let ' s  'cake Lockland where they  make j e t  engines.  If t h e r e  ' s  
any p lace  where you might t h i n k  it  would be slow going it would be 
in t h e  place where they  have t h a t  t e r r i f i c  Job and where every change 
has t o  be approved by 18 Colonels and the  A i r  Force and everything 
e l s e .  We had a meeting with N r .  Lapier and about a dozen of h i s  men. 
That s t a r t e d  it.  Then we had four ,  f i v e  meetings; one with the  A i r  
Force r ep resen ta t ives ;  and then four ,  each with about 100 t o  200 
men, men i n  purchasing; men i n  engineering;  men i n  manufacturing - 
and then i n  production and c o s t  and everything e l s e  t h a t  we had 
rnfgsed. A t  the  end of t h a t  they  ran a purchasing t r a i n i n g  course 
of 12 weeks i n  which t h e i r  buyers got  o t h e r  phases of t r a i n i n g .  

That gives  you an idea of what we can do when we give manage- 
ment an opportuni ty t o  l e a r n .  Fellows, they111 do it the  way we 
want it done, because t h i s  i s  t h e  r i g h t  way. They want t o  make 
money worse than you do. It means t h e i r  neck. A l i t t l e  while ago 
one of t h e  managers of our  departments came by and sa id ,  "we're 
no t  making any money on t h i s .  I n  f a c t ,  we t re  s l fpp ing  a l i t t l e  on 
our percentage of' busfneas.  If I' c a n ' t  go down the re  and g e t  some- 
thfng  done, it 9 my neck; i t ' s  my Job. " He went down and he 
couldnt t  g e t  it done, Now, they 've got  a new manager, He knew 
it - they  t o l d  him ahead of t ime. Believe it o r  n o t ,  managers i n  
t h i s  Company a r e  going t o  have a b ig  job from now on. These a reas  
where you have two o r  t h r e e  fel lows around t o  keep every o t h e r  two 
o r  t h r e e  from doing something, a r e  going t o  be looked a t  sharp ly .  
Pou891 see  f t .  Value a n a l y s i s  is on t h e  s i d e  of doing something. 
P love t h f s  management s e l l i n g  job. If we c a n a t  s e l l  management, 
you c o u l d n a t  g ive  gold b r i cks  away. I mean t h a t .  



Q. On t h i s  shee t  the  value ana lys t  g ives  f i v e  proposed ways. 
He went t o  the engineer  and asked a l l  t h e  f a c t s .  He go t  t h e  
f a c t s  down and came up with f i v e  ways of doing it, t h a t  he 
thought would be good ideas .  When t h a t  goes t o  management, they 
see t h e  f f v e  ways of doing it; they  h o w  t h a t  t h e y ' l l  probably 
only do one of those.  Would 1% have been b e t t e r  f o r  the  value 
ana lys t  t o  go back and make h i s  second contac t  wBth the  engi-  
neerfng sec t ion  and say, "Which one of these  f f v e  do you l i k e ?  
O r  whfch one of those f i v e  would work the  bes t?"  Your percent-  
age would be c l o s e r  t o  r i g h t ,  

A .  Had the  value a n a l y s t  gone back t o  t h e  engineer  a s  w e  would 
have, years  ago, and asked him i f  he could use the  zinc dfecas t -  
ing a t  $7.00 i n s t e a d  of the  o t h e r  a t  $58.00, he would have been 
pu t t ing  the  engineer  a t  a disadvantage, because i n  making him 
Judge t h a t  we have no t  given him t h e  evidence on nylon a t  $10.00, 
on a p a r t  jus t  lYke h e P s  now g e t t i n g  a t  $21.00, o r  on powdered 
bronze o r  i r o n  a t  $18~00 o r  $20.00 We should never go t o  an 
engineer  and ask  him t o  d i r e c t  these  ' t h i n g s  a f t e r  we've go t t en  
the  bas ic  f a c t s ,  We should explore them a s  f a r  a s  our own good 
judgaent t e l l s  us  i s  reasonable i n  each direction, and then put 
the  f a c t s  down t h e r e  and provide them t o  the  engineer  and not  
ask him t o  r e p o r t  t o  us  o r  t e l l  u s  what o r  why. 1% Os h i s  job. 
He can do something about it o r  nothing, a s  he sees  f f t .  

&. I e  t h a t  shee t  a29 the  f a c t s  t h a t  a r e  gfven t o  t h e  engineer? 
$8 he n o t  given any more background? 

A ,  In many eases  t h e r e  w i l l  be an e n t i r e  f i l e  o f  information 
wh8ch %upports t h l s  and from which % h i s  came. A l l  quota t ions  
involved go t o  the  pumhasing agent ,  regardless  of what e l s e  i s  
involved, Thfs f i l e ,  then,  w i l l  be provided t o  t h e  man t o  whom 
these r e p o r t s  a r e  given so  he can give t h a t  t o  t h e  engineer  a s  
he ass igns  L t  t o  hfm f o r  s tudy.  The reasons a r e  obvfous why we 
don' t  put  a l l  those hundreds of words and a l l  t h a t  da ta  on t h f s  
shee t .  Ef we did  we would dr ive  i t  o f f  the  manager's desk. 

Q. %I an engineer  adapts  one of those new processes,  who re-  
ceives c r e d i t  f o r  making t h e  cos t  reductfon? 

A .  When a.n engineer  adopts one of %heae processes,  the  engi-  
nee r  rece ives  c r e d i t  f o r  doing i t ,  

Q. How do you j u s t i f y  your weekly payro l l ?  How does the  value 
ana lys t  j u s t i f y  h i s  ex i s t ence?  

A .  The value a n a l y s t  has but  one man t o  s a t i s f y  - t h a t v s  t h e  
manager, Thfs shee t  shows %he manager whether h i s  value analysfs  
opera t ion  i s  worthwhile. The books of these  shee t s  t h a t  come 
through a r e  y o u ~  j u s t i f  Pcation. 



On t h a t  busfnesg of a l l o c a t i n g  c r e d i t  f o r  cos t  reduct ions,  
weCve dropped any s o r t  of i d e n t i f i c a t i o n  on t h a t .  We repor t  t h e  
t h i n g  as  a whole cos t  reduct ion simply because of i n t e r n a l  jealous- 
i e s  on i t ,  whether it comes from purchasfng, manufacturing o r  engi-  
nee-ing, and r e a l l y ,  the  cooperation you g e t  out of the  th ing  i s  
about double over what f t  was when you were t r y i n g  t o  say,  h his 
guy d i d  f t t t  o r   his guy didn" do it", 

We have two d i s t i n c t  methods - and probably a dozen smal ler  
ones - of r epor t ing  cos t  reduct ions ,  not  i n  value ana lys i s ,  but  i n  
t h e  func t iona l  a reas  of purchasing, manufacturing, engineering. 
Some of our groups have a budget f o r  purchasing, a budget f o r  manu- 
f a c t u r i n g  methods, a budget f o r  engineering.  Whenever a c o s t  r e -  
dract-fon goes through somebody decides how t o  dfvide it .  You give 
purchaeing $5000, engineering $10,000, o r  something. That r e s u l t s  
i n  &fving them a p a r t .  The fellow" boss uses  a whip over him and 

!I says,  Now, look here, y o u r r e  g e t t i n g  behind i n  t h e  budget." So 
every opportuni ty you. have you ' r e  gofng t o  t r y  t o  f i n d  a way t o  
g e t  it i n t o  your budget. That means it d r i e s  up cooperation. It 
d r ives  people a p a r t ,  We have one o t h e r  form of repor t ing  i n  some 
of OUT departments where every one - I'm no t  t a l k i n g  about value 
a n a l y s t s ,  now; t h i s  i s  func t iona l  r epor t ing ,  whether it be pur- 
chss fng, manufacturing methods o r  engineering - r e p o r t s  and in -  
cludes every  cos t  reduct ion t h a t  he has an opportuni ty t o  help i n .  
Them w i l l  be l o t s  of dup l i ca t ion  i n  it. An engineer  br ings  some- 
th ing  t o  a buyer. The buyer goes t o  town f o r  him because he can 
put  t h e  whole c o s t  reduct ion i n .  The buyer takes  something t o  
the  engineer  on a p a r t i c u l a r  p a r t .  The engineer  th inks  of a dozen 
o thers  t h a t  it might f i t  on, because the  engineer  can put t h e  
whole tbfng on h i s  P i s t  i f  he helps  him. A t  the end of the month 
when the  accountant makes up one l i s t  f o r  the manager i n  which he 

$1 t akes  out  the  dupl ica t ion ,  the  r e p o r t  w i l l  j u s t  say,  Cost reduc- 
t l o n  f o r  the  department, f o r  the  month X d o l l a r s  .'' It draws 
people together ,  and t h a t ' s  a system t h a t  r e a l l y  br ings  coopera- 
t i o n .  

Q. What do genera l  managers t h i n k  of value a n a l y s t s  po l i c ing  
t h e i  r r epor t s?  

A .  A genera l  manager, a f t e r  we t a l k e d  about value ana lys i s ,  
s a i d  t o  us :  ''lie would l i k e  t o  have value ana lys t s  look over one 
of cur  prod.ucts, but ,  i f  we do, w i l l  we have somebody on our 
necks from then on?" Well, we thought a l i t t l e  about it. Why 
should a genera l  manager have anybody but  Cordiner on h i s  neck? 
ShouBdnat have. So we s a i d ,  "NO. He w i l l  do t h e  Job and walk 

$! away from it. Boy, it worked b e t t e r  than anything we had ever  
done. That was where the  no-policing system r e a l l y  s t a r t e d .  

In  one of our  a reas  we found t h a t  the  value ana lys t s  f e l t  
t h a t  they  had t o  maintain p r e s t i g e  and p o s i t i o n  with reference  
t o  engineers ,  They the re fo re  s a i d ,  "We must be c a r e f u l  not t o  



suggest anything t h a t  t h e  engineers  w i  ll d i  aprove; otherwise,  
they wonrt  cooperate with u s . "  I want t o  bury t h a t  idea i n  the  
deepest hole you can f i n d .  Our job i s  t o  be jus t  a s  competent 
in our a rea  a s  the  engineers  a re  i n  t h e f r s .  If we don" sug- 
g e s t  the  b e s t  th ings  t h a t  we can f i n d  with a  d o l l a r  s ign  on 
them, wesre  c e r t a i n l y  l e t t i n g  the  Company down, The reason we 
use these  aheets  i s  so we can put on th ings  here without t e s t .  
We don' t  recommend these  th ings .  These a re  suggest ions.  If 
you and I had the job of being t h e  engineer ,  making t e s t s  and 
judging them, t h a t  would be f i n e ;  I ' d  l i k e  t h a t  job. We could 
do t h a t ,  but we c o u l d n Q t  do t h a t  and t h i s ,  too .  

In  one of our departments where they  s t a r t e d  a  value analy- 
f ? sea operat ion,  the  manager t h e r e  thought, Gee, h e r e 0 s  somebody 

t o  do my job." He t o l d  t h e  value a n a l y s t  not  t o  wr i t e  down any- 
th ing  l i k e  t h i s  on any r e p o r t  u n t i l  a f t e r  h e B d  go t t en  approval 
t o  g e t  it done. It stopped a l l  work. Go f n  t o  the  engineer  
and suggest something. Well, can an engfneer give you approval 
Pike t h a t ?  Even i f  it was a  dead cinch, h e a d  have t o  ge t  
samples and t e s t  it and t r y  it, and o t h e r  th ings  g e t  i n  the way. 
It abso lu te ly  stopped. H e  knew b e t t e r  so he r a i s e d  the  f l a g  
of horror ,  had some meetings w i t h  the  management, and s t r a i g h t -  
ened it out .  You fel lows have t o  teach them. They d o n u t  know 
these th ings .  T h e y t l l  l i s t e n  t o  you. 

Burr Stanton repor t ing  on Ref r i g e r a t o r  Pa r t s .  

This weighted valve i s  what we c a l l  a  " c r i t i c a l  p a r t "  i n  
t h a t  i f  t h e  valve i t s e l f  f a i l s  i n  opera t ion  the  e n t i r e  r e f r i g e -  
r a t o r  mechanfsm must be replaced.  Because of t h a t  d u ~ i n g  the  
time when the  value a n a l y s t  was car ry ing  on th%s  study, an engi-  
neering manufacturing t a s k  force  had decided t o  produce a l l  
these  p a r t s  wi th in  the  p l a n t  where we had a  quicker  degree of 
con t ro l  over the  p a r t s .  If we needed any changes i n  dimension, 
o r  so on, we could g e t  i t  done wi th in  a  couple of hours, r a t h e r  
than havfng t o  go through and contac t  the  vendor. When these  
shee ts  came down, the  f i r s t  t h ing  t h a t  we looked a t  was the  
head on t h i s  p i n ,  Lo and behold, somebody had put a  to lerance  
on the head of l/P000th. It was t h e  basfc  dfmension minus 
nothfng plus  P. That scared  everybody, We got  t h e  drawing of 
the  matching p a r t  and found the re  ' s  about 60/1000ths clearance 
around t h e  head of the  p in .  The only reason t h a t  headBs on 
the re  i s  so  when the weighted valve l i f t s  the p in  d o e s n u t  f a l l  
ou t ,  Well, r i g h t  away we had a  ques t ion  of why t h i s  l/9000th $0 

dimension on t h e r e .  We asked t h e  designer who s a i d ,  1 don' t  
know. I d i d n P t  t e l l  anybody t o  put t h a t  on the re . "  We asked 
the  draftsman, Well, he put  it on t h e r e  but  who t o l d  him he 
d i d n f t  remember. We asked the development t e s t  men, gee, they  
d f d ~ %  knowow, Going i n t o  f t ,  the  reason we were s t i l l  purchas- 
ing the  p a r t  a t  the  time was because our planners  i n  the  f a c t o r y  



couldn ' t  f i n d  any source of c e n t e r l e s s  ground wire t h a t  would en- 
ab le  them t o  hold t h i s  dimension. Within 10  minutes a f t e r  t h a t  we 
had t h e  dimension on t h i s  th ing  changed t o  about 20/1000ths. Some- 
th ing  t h a t  we knew could be e a s i l y  maintained f o r  t h i s  headed p in  
propos i t ion .  We're going i n t o  it and our manufacturing cos t s  a r e  
going t o  be very, very c lose  t o  t h i s .  We're going t o  do it i n t e r -  
n a l l y ,  but  the  reason, again,  t h a t  we a r e n l  t us ing  the vendor on 
t h i s  i s  because of the  quick q u a l i t y  changes. 

On the second p a r t ,  again,  we a r e  t i e d  with t h i s  25-year design 
l i f e  on a l l  r e f r i g e r a t o r  p a r t s  and t h e r e  i s  some quest ion about the  
d fecas t ing  s tanding up, although r i g h t  a t  t h e  p resen t  we're g e t t i n g  
samples i n  t h a t  T r e  going on t h e  800 l b . ,  40-day l i f e  t e s t .  If it 
looks a s  good under the  800 l b .  t e s t  a s  it has on the  quote shee ts  
here,  w e ' l l  be i n  production on t h a t  by the  f i r s t  of the  year .  The 
th ing  t h a t ' s  s u r p r i s i n g  about t h i s  i s  t h a t  i n  p u t t i n g  a design of 
ours i n t o  production, these  drawings a r e  checked by d i f f e r e n t  people 
a t  l e a s t  6 d i f f e r e n t  times - and through two product r e l ease  com- 
mi t t ees .  A l l  t h e  dimensions and so on a r e  gone over. How i n  the  
world t h i s  1/1000th dimension on t h e  head of t h a t  p in  got  through, 
none o f  us  can expla in  t o  t h i s  day. But t h e  c o s t  was sure t h e r e ,  
and i f  it hadn't  been f o r  B i l l  Jewel1 br inging  t h e  whole th ing  up 
f o r  ye-evaluation, we'd be i n  production on t h a t  th ing  today with 
c e n t e r l e s s  ground wire.  We would be r e a l l y  paying through t h e  nose 
f o r  i t .  It has no func t ion  whatsoever t h a t  the  headed p in  c a n ' t  
c a r r y  out .  

M r .  Roy Fountain 

Somebody has asked, "won't t h e  buyer be a l i t t l e  b i t  unhappy 
when you s t a r t  delving i n t o  h i s  business?" I ' d  l i k e  t o  t e l l  you 
something of my own personal  experience.  The f i r s t  job t h a t  I 
worked on up here,  Doug Egan helped me. 1'11 be very  frank,  we 
looked a t  the  Thomas Regis ter  t o  f i n d  a vendor. Purely by dumb 
luck,  I would say, we happened t o  s e l e c t  a good one. A t  l e a s t ,  he 
came through with a good quota t ion .  

The buyer was a l i t t l e  r e l u c t a n t  because held been buying t h i s  
p a r t  from some o t h e r  source f o r  a long time and he thought he had 
the  b e s t  one. But t h i s  buyer a l s o  repor ted  h i s  c o s t  reduct ions 
whereas we d id  no t .  He r e a l i z e d  a saving on t h e  f i r s t  c a s t i n g .  
That buyer i s  now my b e s t  f r i e n d .  He sends out a t  l e a s t  two c a s t -  
ings pe r  week t o  t h e  same foundry f o r  a quota t ion .  Every once i n  
a while he sends down a l i t t l e  shee t  with the saving marked w i t h  
my i n i t i a l s  a f t e r  i t ,  I t h i n k  I know what 's  going on. 

Another th ing ,  somebody asked about the  engineers .  A l o t  of 
engineers  f i r s t  take the  a t t i t u d e ,  "Well, you ' re  poking your nose 
a l i t t l e  b i t  i n t o  my business ."  As soon as  they  f i n d  out t h a t  you're 



n o t  r e p o r t i n g  c o s t  r e d u c t i o n s  and t h e  c r e d i t  w i l l  go t o  them, 
some of  them, I u m  a f r a i d ,  and t h i s  w i l l  encourage you, g e t  t o  
be a  l i t t l e  b i t  of  a  nrxfsance, because t h e y  want t o  do s o  dog- 
gone much t o  h e l p  you come up  wi th  a  sav ing  t h e y  a c t u a l l y  s t a r t  
p e s t e r i n g  you. I want t o  encourage you t o  t h a t  e x t e n t .  Once 
you show t h a t  you can produce and t h e  eng inee r  can o c c a s i o n a l l y  
t a k e  some of t h e  c r e d i t ,  boy, h e B s  going t o  be t h e  b e s t  f r iend.  
you e v e r  had. 

Fel lows,  under  t o d a y ' s  program we have t h r e e  s u p p l i e r s  of 
s p e c i a l  p roduc ts :  I l s c o  Copper Tube & Products  on t e r m i n a l s ,  
copper t ub ing ,  Wallace Barnes on s p r i n g s  and Esna Corpora t ion  
on r o l l  p i n s .  F i r s t ,  Andy S tubbers  i s  going t o  t e l l  u s  about  
h i s  s p e c i a l  copper p roduc t s .  

Andy Stubbers  of f9sco Copper Tube & Products ,  Inc .  

I n  p r e s e n t i n g  our  company t o  you f e l l ows  I would l i k e  t o  
t e l l  you a  l i t t l e  b i t  what i s  involved  i n  our  p a r t i c u l a r  prob- 
lems i n  t r y i n g  t o  supply  people such a s  you r se lves .  We t e l l  
people l i k e  Lar ry  Miles t h a t  our  b i g g e s t  compet i to rs  a r e  ou r  
customers.  We d o n B t  consf der  o t h e r  connec tor  manufacturers  a s  
compe t i t o r s .  Our own customers such a s  you r se lves  we do. The 
reason  f o r  t h i s  i s  t h a t  you people  a r e  i n  a  p o s i t i o n  t o  manufac- 
t u r e  copper p a r t s  i n  l a r g e  volume and i t  i s  our  bus ines s  t o  o f f e r  
you through ou r  "know how" a  p r i c e  and q u a l i t y  on t h e s e  p a r t s  
t h a t  w i l l  keep you from manufactur ing them. The Trumbull Company 
as w e l l  a s  you, G.E, Meter Works, w i l l  buy m f l l i o n s  o f  t h e s e  
p a r t s  and t h e  on ly  reason  t h e y  buy from I l s c o  i s  t h a t  we g i v e  
them h igh  q u a l i t y  - good s e r v i c e  and low c o s t .  

I n  g fv ing  q u a l i t y  s e r v i c e  and low c o s t  it was neces sa ry  f o r  
IPsco t o  pu t  i n  expensive  tube  drawing machinery s i m i l a r  t o  t h a t  
u sed  by t h e  pr imary tube  m i l l s .  M e  s t a r t  w i t h  a  redraw tube  
u s u a l l y  1-1/4 OD by .095 w a l l  and draw it  down t o  t h e  shape and 
s i z e  we d e s i r e .  One of t h e  b i g g e s t  succes se s  of  ou r  company i s  
t o  t ake  t h e s e  t ubes  and punch-tap and saw them t o  s i z e  a t  a  ve ry  
hfgh r a t e  o f  speed.  We c u t  a s  h igh  a s  7000 p i e c e s  p e r  hour wi th -  
o u t  b u r r s ,  on a  s i n g l e  machfne. They a r e  c u t  a c c u r a t e ,  too .  On 
t h e  second page of ou r  c a t a l o g  you w i l l  s e e  a  p i c t u r e  of  one of 
o u r  tube drawing benches.  The p i c t u r e  shows t h e  drawing of round 
tube;  by changing ou r  male and female drawing d i e s  we can make 
any shape we d e s i r e .  By o b t a i n i n g  ou r  redraw tubes  i n  c a r l o a d  
l o t s  and a l s o  t h e  f a c t  t h e y  a r e  more economical t o  buy i n  p l a c e  
of f i n f s h e d  tubes  g i v e s  u s  a margin i n  c o s t  t o  work on a g a i n s t  
your  c o s t .  I n  buying redraw tubes  does ano the r  t h i n g  f o r  u s  and 
t h a t  i s  i t  i s  on ly  n e c e s s a r y  f o r  u s  t o  c a r r y  one s f z e  of t ub ing  
t o  t a k e  c a r e  of  t h e  many s i z e  connec tors  and tube p a r t s  we manu- 
f a c t u r e .  I n  t a k f n g  redraw tubes  and drawing them i n t o  t h e  e x a c t  



shape w e  want i n  one o r  two day8 working time g ives  you much quicker  
de l ive ry  than if we had t o  wai t  f o r  these  s p e c i a l  shapes from a p r i -  
mary m f l l ,  a l s o  we would have a t e r r i f i c  inventory problem i f  we had 
t o  s tock  a l l  t he  s p e c i a l  tubes we use f o r  connectors,  e t c .  

During World War I f  we made mi l l ions  of r o t a t i n g  bands t h a t  had 
t o  be cu t  i n  c e r t a i n   length^ - t h e  to lerance  was about .003 - we were 
c u t t i n g  between 8000 and 10,000 of these  bands pe r  hour on these  d i f -  
f e r e n t  machines and we had t o  cut  the  bands wlthout bur r s .  We of 
course can t a l k  t o  you about l f t t l e  copper tubes,  we can t a l k  t o  you 
about any tubes t h a t  a re  small  i n  lengths ,  we do not  have what i s  
c a l l e d  a b r igh t  annealing furnace - our furnace i s  not  b ig  enough t o  
t ake  long lengths.  We do make automotive . tubing because we a r e  able  
t o  c o i l  i t  up fn  25 f t .  c o i l  and then w e  can b r l g h t  dip it - but we 
have no f a c i l i t i e s  of supplying long copper tubes.  

Your G.E. p l a n t  a t  West Lynn (now ~omerswor th)  had been manufac- 
t u r i n g  a meter connector from copper s t r i p  form i n t o  a square tube, 
us ing  shee t  seemed t o  be the  most economfcal way of doing t h i s  job. 
G.E used a copper s t r i p  t h a t  had a .095 th ickness .  This .095 t h i ck -  
ness  was necessary because t h e  connector would d i s t o r t  when the  com- 
press ion  screw was pul led  down i f  i t  was made l i g h t e r  than the  .095 
th ickness .  By I l s c o  making t h i s  connector from seamless tubing we 
were ab le  t o  reduce the  th ickness  t o  .,065 wall  thus  saving consider-  
a b l e  amount of ma te r i a l ,  which a l s o  r e f h c t e d  fn  q u i t e  a savings i n  
cos t .  One of Larry Mf l e s D  " f l i e r s "  shows t h f  s Job the  o ld  and new 
way. Inc iden ta l ly ,  the s t r e n g t h  of the  threads  on t h i s  p a r t i c u l a r  
job was increased from 40 t o  65 I b s .  torque 9bs. i n  inches.  

While i n  Ca l i fo rn ia  P ran up aga ins t  an i n t e r e s t i n g  c o s t  reduc- 
t i o n  ftem. Your G.E, p l a n t  was t ak ing  a No. 4 wire c u t t i n g  t o  ap- 
proximately 6" i n  length .  They then went through two operat ions of 
c u t t i n g  i n s u l a t i o n  o f f  both ends - next  opera t ion  was t o  apply a 
crfrnp on lug  a f t e r  which t h e  wire was formed t o  a s p e c i a l  shape. 
T o t a l  of f i v e  operatfons.  The m a t e r i a l  c o s t  f o r  t h e  lug and wire 
was a t o t a l  of lo$ .  I l s c o  could do the  same job us ing  copper tubing 
and the  t o t a l  c o s t  including m a t e r i a l  was 7-1/24 - a savings of 
2-1/24 p lus  the  f i v e  operations, 

A t  G.E, Bridgeport  we showed q u i t e  a savings by us ing  tubing 
shaped a s  bus ba r .  This p a r t i c u l a r  job involved t h e  400 amp. fuses .  
If our f i g u r e s  a r e  c o r r e c t  the re  would be a saving of 800 l b s .  on 
E000- 400 amp. f u s e s .  

I n  t a l k i n g  about vanaious lugs  I would l i k e  t o  br ing  up competi- 
t i o n .  We know t h a t  the re  a r e  s e v e r a l  connector manufacturers who 
a r e  making crimp on lugs - we know t h a t  the re  a r e  a couple of manu- 
f a c t u r e r s  who say t h a t  t h e i r  connectors a r e  patented.  As f a r  a s  we 
know t h e r e  a r e  no pa tents  on any crimp-on lugs - and we have proof 
of t h a t  i n  our o f f i c e .  These manufacturers were br inging up t o  
everybody t h a t  you c o u l d n B t  poss ib ly  g e t  crimp lugs a t  any o t h e r  place 



but  t h e i r s  because they were patented - but  you can discount t h i s  
statement any time you want t o .  

We had Jack Kaufman, maybe some of  you know him - he was 
your Phi ladelphia  s a l e s  manager, and Jack went through our shop 
while we were making - we c a l l  them s o l d e r  lugs - you can c a l l  
them crimp-on lugs - because they  a r e  both a piece of copper tub- 
ing nothing more than a stamped tube ,  I t g s  l i k e  your s o l d e r  con- 
nec to r .  I f  you w i l l  n o t i c e ,  i t  has your name on i t  f o r  we a r e  
making t h a t  lug f o r  your company. When Jack Kaufman saw us  manu- 
f a c t u r i n  lugs and t h e  speed with which they  were produced he 
s t a t e d ,  'Andy, they  come out  j u s t  l i k e  popcorn from a popcorn 

If machine. We make them automat ica l ly  180 pieces p e r  minute. It 
i s  needless  t o  say t h a t  a f t e r  Jack saw how f a s t  we were produc- 
ing  lugs plus  the  f a c t  t h a t  we were drawing our own tubing the 
G.E. Company went out  of the  s o l d e r  lug making business .  We a r e  
savfng your company thousands and thousands of d o l l a r s  - and t h a t  
i s  a proven f a c t .  

Probably I l s c o B s  success l i e s  i n  t h e  f a c t  t h a t w e  draw our 
own tubing; know how t o  work ik h o w  where t o  use i t .  I f  we 
make lugs  of it, replace  shee t ,  rep lace  bus bar ,  bushfngs o r  
rods,  weBre  jus t  anxious t o  draw tubing i n  any shape and f a b r i -  
c a t e  it. 

Talking about rods we did a swell  job of taking care of the  
Moloney Transformer t a p  changer. As you w i l l  note on t h i s  par-  
t i c u l a r  job it has s i x  rods f n  a c i r c l e  approximately & "  long 
hanging down from the  p l a s t f c  moulding. These had t o  conduct 
cur rent  a s  wel l  a s  be s t rong ,  They were made of copper rod ends 
of which were d r i l l e d  out and annealed t o  allow f o r  crimping the 
conductor wire i n  them. The o the r  end of the  rods were knurled 
t o  form anchor i n  the  p l a s t f c .  I l s c o  accomplished the  job b e t t e r  
and a t  a lower c o s t  by us ing  annealed tubing and i n s e r t i n g  a 
s t e e l  rod whfch when crimped i n t o  the  copper tube automat ica l ly  
gave them the  b u r l  they needed f o r  anchoring. They have been 
us ing  t h e  new type of rods f o r  the  p a s t  two years .  Moloney i s  
more than s a t i a f f e d  f o r  n o t  only have we lowered the  cos t  but  
have improved the  product.  Recently we had the  p leasure  of l i c k -  
ing  a very tough Job i n  the  l a rge  c i r c u i t  breaker  business .  The 
problem was t o  replace  cas ted  so lde r  lugs with s o l d e r l e s s  lugs .  
Because of space the  c i r c u i t  breaker  manufacturers were a f r a i d  
t h a t  they  would be forced  t o  change the  cover on the breakers  t o  
take a s o l d e r l e s s  lug ,  En one ins tance  the  cos t  of t h i s  cover 
changed would have been $17,000.00. I am g lad  t o  s t a t e  I l s c o  
came through and developed a lug Ghat e l iminated  any necess i ty  
of a cover change. As a mat ter  of f a c t  we developed a lug  from 
copper tubing t h a t  would take  mul t ip le  conductors a s  we l l  a s  
s ing le  conductors. The hea t  r i s e  of t h i s  lug when t e s t e d  showed 
only 12O, the  underwri ters  a allow 25' r i s e .  



TaPklng about the  perfomance of t h f s  Pug f n  regard t o  hea t  
r i s e  br ings  up the  sub jec t  of performance of EBsco pure copper lugs 
versus cas ted  Pugs. One of the  cas ted  Pug manufacturers i s  so proud 
of the  f a c t  t h a t  h f s  cas ted  lugs have such a  low hea t  r l s e  t h a t  he 
has published the  r e s u l t s  of t h e f r  hea t  t e s t  i n  t h e f r  ca ta log .  I 
have t h i s  ca ta log  i n  my possession,  consequentPy t h e  reason I can 
make t h e  following s tatements .  The I l s c o  125 amp. 1/0 lugs ( four  
d i f f e r e n t  s t y l e s )  m n s  a t  an average of PO$ cooler  than the cas ted  
Pug t h a t  has a  r a t i n g  of only 100 amp. and maximum #I Wire. 

The ISsco 230 amp. 410 lugs ( four  dz f fe ren t  s t y l e s )  runs a s  an 
average 9%. cooler  than the  heavy cas ted  lug .  The IPsco 400 amp. 
500 MCM lugs ( f o u r  s t y l e s )  run as  an average 3P$ cooler  than heavy 
caated lugs t h a t  cos t  over $1.00 apiece  more. 

I tB$ OK t o  pay f o r  heat  but  don0& do it t h i s  way. Please look 
a t  the  f i f t h  page of our ca ta log  and you w i l l  see what happens t o  
copper when you change it  i n t o  an a l l o y  - cas ted  copper a l l o y s  r e t a r d  
e l e c t r i c a l  conduct iv i ty  a s  compared t o  pure copper. 

We have designed f o r  Tmmbull a  pure copper Pug t o  replace  t h e i r  
cas ted  lugs and a s  a  r e s u l t  thousands of d o l l a r s  have a l ready been 
saved. This af ternoon we have demonstrated a  small  crimp on lug 
t h a t  wflP take a  range of wfres from #l4 t o  #8. The cos t  of t h i s  lug  
i s  around $10.00 per  PI and i s  made of tubing same a s  our so lde r  lug.  
It i s  s t ronger  than most crimp lugs  t h a t  a r e  on the  market - one lug  
t akes  care  of four  s f z e  wfres and the  c o s t  i s  Pow. It holds s o l i d  
wires  o r  s t randed and has U n d e r w r i t e r s ~  approval.  One of the  newest 
products manufactured by PPsco i s  the  Lok-A-Blok terminal  block. It 
c o n s i s t s  of t h r e e  p a r t s  - the  connector - t he  r e d  block - yellow 
s t r i p .  From these  t h r e e  p a r t s  you can make any s i z e  terminal  block 
you d e s i r e  from one t o  24 poles .  The connector used In  the  Lok-A- 
BPok i s  approved f o r  50 amp, and w i l l  take a  wire range from a #16 
t o  #6 wire,  It i s  compact - nea t  f n  appearance because it D s  i n  red  
and yellow combinations. It i s  convenient s ince  only t h r e e  p a r t s  
need t o  be stocked. It e l fminates  waste, f o r  many companies s tock  
te rmfnal  blocks i n  t h r e e  o r  four  s f z e s  and w i l l  use  only p a r t  of 
the  block. For example a  customer s tocks  te rminal  blocks i n  6, 8 
and 12 poles .  If he f l n d s  need f o r  a  t h r e e  pole  he w i l l  use  the  6 
pole he has i n  s tock  - f f  he needs a  PO pole he w l P l  use t h e  12 pole 
he has .  With Lok-A-BLok you make t h e  exact  s i z e  block you want We 
d o n n t  have informatSon on t h i s  block i n  our  ca ta log  as  y e t .  Complete 
information w i l l  be ready i n  about 30 days time. If you a r e  i n t e -  
r e s t e d  p lease  w r i t e  and we w i l l  s ee  t o  1% t h a t  a l l  the dope i s  sent  
you along with a c t u a l  samples. 

In  conclusion I would again l i k e  t o  s t a t e  t h a t  although our 
main business  i s  manufacturing connectors we s t i l l  l i k e  t o  draw small  
copper and bronze tubes and c u t  them i n  s h o r t  lengths  - we a re  s e t  up 
t o  make small  runs and cu t  the  tubes without bur r s .  



P see my time has run out and i n  endfng I would l i k e  you 
gentlemen t o  know t h a t  f t  has been swell  t a l k i n g  t o  you. 

Kext, Stan R i m e r  of Wallace Barnes Sprfng Company i s  going 
t o  t e l l  u s  about spr lngs .  

S tanley  Rimmer of Wallace Barnes Co 

Mechanical spr ings  have probably developed f o r  themselves 
i n  the  minds of engfneers and buyers a  wider range of charac- 
t e r i s t i c s  than any product on the  market. Some people t h i n k  of 
them as  a  s tandard product t h a t  can be purchased out of a ca ta-  
log.  Actually,  spr ings  should f i t  somewhere i n  between these  
two ca tegor ies .  They a r e  n o t  a  s tandard product and cannot be 
purchased from a ca ta log .  

Each app l fca t ion  r e q u i r e s  some fndfvidual  design i n  order  
t o  make the  spr ing  s a t i s f a c t o r y  f o r  i t s  use .  Whenever poss ib le ,  
however, they should not  be desfgned so t h a t  they 'become a very 
c r i t i c a l  o r  over-cos t ly  p a r t  of t h e  app l i ca t ion .  So we have four  
major f a c t o r s  which we can consfder i n  the  design of a  spr ing .  

1. Design t o  use a s  l i t t l e  m a t e r i a l  as  poss ib le  i n  the  spr ing .  
2 ,  Design t o  use a s  economical m a t e r i a l  a s  poss ib le .  
3. Design t o  manufacture wfth a s  few operat ions a s  poss ib le .  
4 .  Design t o  use i n  q u a n t i t i e s  and purchase i n  quan t i ty .  

I have used the  word "designt8 throughout a l l  these  f a c t o r s  
because a c t u a l l y  moat spr ings  a r e  designed by the  customers. The 
se rv ices  t h a t  w e  o f f e r  a r e  advice i n  designing and poss ib le  r e -  
commendations on economy. Em most cases  a  completed b luepr in t  
i s  s e n t  t o  our plan% wfth t h e  design of indiv idual  sp r ings .  

We can consfder t h e  f  i r s t  and second problem a s  one, a s  they 
both depend on the  expected l i f e  and se rv ice  of the  spr ing .  For 
example, i n  a  c e r t a i n  gun spr ing ,  10,000 cycles  minimum l i f e  of 
the  apring w i l l  o u t l a s t  the  gun b a r r e l ,  whereas an a i r c r a f t  valve 
spr ing  must operate  %hrough many mi l l ions  of cyc les .  The s i z e  
and grade of ma te r fa l  used i n  these  spr ings  the re fo re  depends on 
the  opera t ing  s t r e s s  range and t h e  expected l i f e  of the spr ing  
i t s e l f .  

While the  des igner ' s  most f requent  problem i n  spr ing  manu- 
f a c t u r i n g  i s  t o  avoid the  overs t r e s s  sp r ing  design, many design- 
e r s  a r e  too  caut ious i n  t h e i r  use  of s t r e s s  values i n  spr ings .  

I s h a l l  t r y  t o  i l l u s t r a t e  these  condi t ions with a  few 
samples, 



Here i s  an a i r c r a f t  engine valve sp r ing  whfch requ i res  19 manu- 
f ac tu r ing ,  heat  t r e a t i n g  and inspect ion  opera t ions  t o  complete a t  a  
c o s t  of 95& each. This sp r ing  i s  designed t o  opera te  under a  maxf- 
mum s t r e s s  of 90,000 l b s .  p e r  square inch and must not  f a l l  during 
i t s  f i f e  i n  %he engine,  Wow i f  we have a  simiPar appl ica t fon ,  but  
opera t ing  under much l e s s  c r i t i c a l  condi t ions ,  a  more economical 
m a t e r i a l  could be used i n  the  same sp r ings ,  and many of the  inspec- 
t i o n s  and f i n i s h i n g  opera t ions  can be e l iminated .  We can then sup- 
p l y  a  spr ing  of the  same phys ica l  dimensions and f o r  a l l  casual  ap- 
pearances the  same p a r t ,  but  a t  a  cos t  0f l4$  each. This type of 
sp r ing  can be completed i n  4 manufacturing operat ions and sample 
inspec t ion  used throughout i t s  manufacture. Going s t i l l  f u r t h e r ,  
i f  t h i s  p a r t i c u l a r  apr ing  were t o  be used under only occasional  
loading o r  under a  s t a t i c  load where t h e r e  i s  no operat ing s t r e s s  
range, we could increase  the  s t ~ e s s  from 90,000 P.S.I .  t o  126,000 
P,S,I, and i n  t h i s  case we could then reduce the  wire s i z e .  This 
p a r t i c u l a r  spr ing  i s  made out  of .235 dfameter wire,  has 6-1/8 
t o t a l  c o i l s .  We can change i t  t o  .2P2 wire and approximately 4-3/4 
t o t a l  c o i l s ,  thus savlng fn  the  wefght of m a t e r i a l  i n  the  sp r ing ,  
A l 4 $  sp r ing  w i l l  then c o s t  11-1/2& each. 

Now l e t  us! constder  the  t h i r d  f a c t o r  - t o  design w i t h  a s  few 
operat ions a s  poss ib le .  This a i r c r a f t  valve sp r ing  has 4  bas ic  
opera t ions  t h a t  change i t s  outward appearance. The f i r s t  opera t ion  
a s  it comes o f f  the  c o i l i n g  machine, from a  two o r  th ree  hundred 
pound c o i l  of wire ,  has the  c o r r e c t  diameter, c o r r e c t  p i t c h  and the 
ends a r e  closed down. The second opera t ion  i s  the  gr inding of the  
ends f l a t ,  This r equ i res  s e t t i n g  up s p e c i a l  gr inding  equipment and 
t h e  operat ion of p u t t i n g  each sp r ing  through the  gr inding machine. 
On t h i s  p a r t f c u l a r  valve sp r ing  we have o t h e r  s p e c i f i c a t i o n s  c a l l -  
ing f o r  chamfer of ends and bur r  removing, whfch again a r e  e x t r a  
opera t ions ,  and f i n a l l y  the  f i n i s h e d  spr ing  i s  10% magnaflux-in- 
spected.  In  looking a t  t h i s  sp r ing  we see  t h a t  a s  it comes of f  the  
c o i l i n g  machfne i t  has a  reasonably square end and i n  many cases 
t h i s  type o f  end i s  overlooked and gr lnding  operat ions a r e  spec i -  
f i e d  on the  b i u e p r i n t  when they a r e  n o t  necessary.  In f a c t ,  on 
small  s i z e s  of wire of .025 and under, i n  many cases it i s  not  even 
p r a c t i c a l  t o  g r ind  c e r t a i n  proport ions of spr ings .  And y e t  we have 
many b l u e p r i n t s  specifyfng ends ground on .0 l5  and .OX0 diameter 
wgre sp r ings .  I f  we e l imina te  t h e  gr inding  opera t ion ,  our 11-1/2# 
sprfng w i l l  now come down t o  a  cos t  of 9$ each. We have a  range 
p r i c e  on these  two spr ings  - t he  valve spr ing  a t  95$ each and the  
most economical apring a t  9$ each,  Both sprfngs w i l l  f i t  i n  the  
same space and g ive  t h e  same load capaci ty  but operat ing under wide- 
l y  d i f f e r e n t  condi t ions .  

While I previously s t a t e d  t h a t  spr ings  a r e  tailor-made t o  f i t  
t h e  app l fca t ion ,  t h f s  does not  prevent the  designer  from using the 
same sp r ing  on s i m i l a r  app l i ca t ions  on the  machine o r  us ing  the  same 
sprfng on s i m i l a r  app l i ca t ions  on d i f f e r e n t  machines, so t h a t  the  



item becomes a  semi-standard product f o r  one department o r  one 
d iv i s ion .  It f  s  a l s o  advantageous t o  a n t 1  cfpa te  f u t u r e  demands 
so  t h a t  the  q u a n t i t y  advant8ge can be obtained i n  the  piece 
p r i ce .  

You w i l l  r e c a l l  sprfngs a r e  a l l  s p e c i a l l y  made products and 
requi re  set-ups f o r  each a r t i c l e .  The 94 spr ing  i s  based on the  
20,000 q u a n t i t y  - on 5000 pieces i t  would c o s t  approximately 104- 
and f o r  500 pieces it  would c o s t  approximately 15$ each. This, 
of course,  i s  due t o  the  machfne se t -up  time becoming a  l a r g e r  
percentage of the  a c t u a l  making tfme. This i s  more obvious i n  
smaller  spr lngs where the c o i l i n g  machines can c o i l  much f a s t e r .  
It a l s o  shows up where spr ings  have e x t r a  operat ions requi r ing  
more than one get-up. For example, on a  small  compression sp r ing  
we can make 4000 pieces a% a  p r i c e  of $6.05 a  thousand. On 2000 
pieces t h e  r i c e  w f l l  be $9.90 pe r  thousand and on 1000 pieces 
it w i l l  be $17.55 a  thousand. 

In  designing spr ings  t o  be manufactured w i t h  as  few opera- 
t i o n s  a s  possfb le ,  one must consider  t h e  bas ic  shape of the 
spr ing .  Compressfon spr ings  of' t h i s  type can be made on the 
c o i l i n g  machine w f t h  a  cons tant  p i t c h  and open end o r  with closed 
ends, a s  t h i s  one, o r  w i t h  a  va r i ab le  p i t c h  of the  c o i l .  It can 
a l s o  be made w i t h  taper fng  diameters o r  varying diameters such 
a s  a  barrel-shape spr ing ,  wfth n e g l i g i b l e  d i f f e rence  i n  c o s t .  
The d i f ference  i n  c o s t  being in se t -up  time of the machine, which 
depends m o ~  on the  sp r ing  to lerances  than on the  a c t u a l  shape 
of the spr ing .  

Extension spr ings  a r e  fundamentally the same type of spr ing .  
In  t h i s  case the  bas ic  shape i s  u s u a l l y  a  c lose wound length  of 
spr ing  wire and again can be made with varying diameters and a  
varying p i t c h  i f  necessary.  Bowever, I wish t o  put a  note  of 
caut ion i n  here:  an extension sp r ing  t h a t  i s  j u s t  p a r t i a l l y  open 
wound i s  very d i f f i c u l t  t o  c o n t r o l  i n  length ,  so t h a t  a  apring 
o f  t h a t  type would a c t u a l l y  be more c o s t l y  even though the re  
might be some saving i n  m a t e r i a l  than the  c lose  wound spr ing  where 
the  space i s  f i l l e d  up t o  malntafn t h e  f r e e  length.  

Now when we come t o  p u t t i n g  ends on extension spr ings ,  the  
most economical type of end t h a t  can be made on t h i s  type of 
spr ing  i s  one t h a t  w i l l  use  the  end c o i l  of the  spr ing  on each 
end without any change i n  the shape of the  bas ic  sp r ing .  To g e t  
these  ends a l l  w e  have done i s  twis t ed  up the l a s t  c o i l  on each 
end. It i s  j u s t  one bendfng operat ion on each end o f  the  spr ing .  
These loops can be formed over the  c e n t e r  of the  c o i l  a s  t h i s  
one has o r  they  can be formed f l a t  on one s i d e  of t h e  c o i l .  Ger- 
t a i n  combinations of springa of  c e r t a i n  proport ions,  i f  t he  quan- 
t i t i e s  a r e  l a rge  enough, can be looped completely o f f  t h e  c o i l i n g  
machine. 



Me have an example here of an extension sp r ing  which has spe- 
c i a l l y  shaped hooked ends. This type of sp r ing  has t o  be made 
e i t h e r  on a  slower winding opera t ion  s o  t h a t  the  ends p r o j e c t  out 
i n  a  s t r a i g h t  l i n e  and then the  hooks have t o  be formed on t h e  ends 
and bent up over t h e  c e n t e r  of the  spr ing ,  o r  e l s e  wound i n  the  con- 
vent ional  manner and a c t u a l l y  the s t r a i g h t  end pu l l ed  out  of' t he  c o i l .  
This p a r t i c u l a r  spr ing  had a  cos t  of $108 p e r  thousand. So by check- 
ing i n t o  the  app l i ca t ion  we found t h a t  we could redesign t h i s  p a r t i -  
c u l a r  spr ing  and come up with something t h a t  looked l i k e  t h i s .  We 
have taken these C O ~ ~ E  and opened them up t o  g e t  t h e  c o r r e c t  length  
and the loops a r e  now standard loops Jus t  bent  o f f  the  ends of the  
c o i l s  on each end of t h i s  spr fng ,  The p i t c h  on t h i a  spr ing  i s  l a rge  
enough so  t h a t  we can con t ro l  t h e  f r e e  length .  This p a r t i c u l a r  de- 
s ign  then brought the  p r i c e  down. t o  $78.00 a  thousand. Fur the r  i n -  
v e s t i g a t f o n  showed t h a t  we could use a  more economical grade of ma- 
t e r i a l  which reduced the  p r i c e  t o  $38.00 a  thousand, so we have a  
reduct ion  i n  c o s t  of $108.00 pe r  thousand t o  $38.00 a  thousand. 

Another example of cos t  reduct ion i s  t h i s  o r i g i n a l  design of a 
gun spr ing ,  which was made out of s p e c i a l l y  shaped rec tangular  an- 
nea led  s t a i n l e s s  s t e e l  m a t e r i a l  with closed ends and ground. This 
p a r t i c u l a r  spr ing  requi red  a  troublesome h e a t - t r e a t i n g  opera t ion  be- 
cause of the  type of ma te r i a l  and a l s o  very slow co i l ing  procedure. 
A check i n t o  t h i a  design showed t h a t  w e  could put  a  round wire spr ing  
from annealed t o  apring tempered thereby e l imina t ing  the  hea t - t r ea ted  
opera t ion .  We closed down the  end @of1  e l imina t ing  the gr inding ope- 
r a t i o n  making the  cos t  of t h i s  sp r ing  approximately 113 t h e  cos t  of 
the  o r i g i n a l - d e s f g n ,  Thfs i s  a  p e r f e c t  example of a  spr ing  i n  which 
t h e  s t r e s s e s  were a l t o g e t h e r  too  low i n  t h e  o r i g i n a l  design. 

The t h i r d  bas ic  shape o f  wire sp r ing  i s  the  t o r s i o n  type spr ing  
which i s  a  c o i l  with s t r a i g h t  ends. The spr ing  i s  u s u a l l y  loaded i n  
t h e  r a d i a l  d i r e c t i o n  and comes o f f  t h e  machfne i n  i t s  bas ic  shape 
w l t h  s t r a i g h t  ends. Simple bends, such a8 t h i s  one, can be made on 
the  machine wfth almost a  s tandard  too l ing  set-up ... a t  a  n e g l i g i b l e  
increase  i n  c o s t ,  Tolerances have t o  be considered, however, i n  t h a t  
the  machine feed a f f e c t s  the  l o c a t i o n  of these  bends and i n  many 
cases  the  adoption of  machine t o o l s  t o  t h i s  type of spr ing  i s  defea t -  
ed because o f  c lose  to le rances ,  This type of bend which i s  p a r a l l e l  
wi%h the  c o i l s  i s  not  a s  sfmple t o  produce, and while i n  small quan- 
t 9 t i e s  i t  can be done wfth a  secondary operat ion,  without any s p e c i a l  
too l ing ,  it does r equ i re  LaandPing and secondary bending work. On 
l a r g e  q u a n t i t y  productions we can, of course,  do a  l o t  of s p e c i a l  
t o o l i n g  t o  combine secondary operatfons and I n  t u r n  combining these  
opera t ions  wfth t h e  b a s i c  machine and c o i l i n g  opera t ion .  

For a  couple of minutes we w i l l  g e t  i n t o  f l a t  spr ings .  Here 
again we have a  bas lc  shape - the  s implest  being a  spr ing t h a t  can be 
manufactured out  of s t r a i g h %  s t r f p s  of m a t e r i a l  t h a t  i s  made the  cor- 
r e c t  width of t h e  spr ing  and then formed wfth a  r a t h e r  economical s e t  
of forming t o o l s ,  r a t h e r  than the  p a r t s  t h a t  g e t  i n t o  a  complicated 



blank shape requfr ing  blanking t o o l s  and then secondary forming 
t o o l s .  

One of t h e  b igges t  problems f n  spr ing  manufacturing i s  the  
use  of s tandard to le rances  on b l u e p r i n t s .  Too many times we g e t  
b luepr in t s  t h a t  spec i fy  a11 to le rances  must be maintained wi th in  
.005. An example of t h i s  i s  a  spr ing  t h a t  came across  my desk 
Friday wi th  a  cone-shaped compression spr ing  w i t h  f o u r  varying 
diameter c o i l s  on it, and a  note  on t h e  b l u e p r i n t  t h a t  a l l  deci-  
mal dimensions must be maintained wi th in  .003 inches.  The c o i l s  
and the lengths were dimensioned i n  decimals making it impossible 
t o  make. Cal l ing the  customer I found t h a t  the  spr ing  had t o  
f i t  i n  a  hole of a c e r t a i n  diameter and allow a  c e r t a i n  s i z e d  
s h a f t  t o  go on t h e  i n s i d e  and must give him a t  l e a s t  4 pounds 
when the  spr ing  was compressed s o l i d .  

Thanks, Stan R i m e r  o f  Wallace Barnes Spring Company. 

Kext, Andy Turner w i l l  t e l l  u s  about ESNA Rollpins .  

Andv Turner 

I would l i k e  t o  thank M r .  Egan o f  the  Value Analysis Sect ion 
who has done an e x c e l l e n t  Job i n  introducing Rollpins  and we 
s i n c e r e l y  apprec ia te  it. 

I be l i eve  you w i l l  a l l  f i n d  on your t a b l e  a  Rollpin Catalog 
No, 800, and ins fde  the  ca ta log  you w i l l  f i n d  a  Value Mews Sheet 
suggesting uses  f o r  the  Rol lp in ,  and a l s o  two General E l e c t r i c  
Standard Drawings Nos, M-509 and M-533 which r e f e r  t o  the  Roll-  
p in  a s  a  Spring Dowel Pin. 

I wish t o  d iscuss  b r i e f l y  the  unique purchasing arrangement 
we have with your company i n  conjunction w i t h  Rollpins  t h a t  r e -  
s u l t s  i n  reduced f i n a l  c o s t .  There i s  a  Purchasing Direc t ive  
on the Rollpin which enables  you t o  purchase a l l  Rol lpins  a t  l i s t  
p r i c e s  l e s s  50 per  cent  r ega rd less  of quan t i ty .  This arrangement 
covers a l l  the s tandard  Rollpins  appearing i n  our Pr ice  L i s t .  

I would now l i k e  t o  introduce Don Sorenson who i s  our Roll-  
p in  Service Engineer who w i l l  d i scuss  i n  more d e t a i l  where t o  
use and how t o  use t h e  Rollpin.  

Don Sorenson 

I f e e l  t h a t  our  s t o r y  on Rollpins  f i t s  i n t o  your present  
t r a i n i n g  program very r e a d i l y  because our  prime s e l l i n g  s t o r y  



i s  one of cos t  reduct ion o r  value a n a l y s i s  which i s  the  prime con- 
cern of your group, 

The Rollpin i s  b a s i c a l l y  deaigned t o  be used i n  nomfnally 
d r i l l e d  holes  t o  replace  most types of pfnnfng o r  r i v e t i n g  devices 
t h a t  must lock two o r  m e  s ec t ions  toge the r ,  That i s  a  r a t h e r  broad 
statement and t h e r e  a re  some l i rnf t fng f a c t o r s  a f f e c t i n g  the  use of 
t h e  Rol lp inbut  s u b s t a n t i a l l y  it can be used i n  a  wide v a r i e t y  of ap- 
p l i c a t i o n s  because of i t s  unique locking f e a t u r e .  The p in  i t s e l f  i s  
a  s p l i t  heat  t r e a t e d  cylindrical tube s l i g h t l y  l a r g e r  i n  diameter 
than the hole o r  holes  i n t o  which it i s  t o  be pressed and i s  thus 
compressed when i t  e n t e r s  the  hole and develops a  r e s i s t a n c e  t o  com- 
press ion  o r  outward locking force  across  i t s  e n t i r e  length.  

1 have mentioned t h a t  Rolipirss a r e  designed t o  be used i n  nomi- 
n a l l y  d r i l l e d  holes ,  and it i s  i n  thPs ma t t e r  of hole s i z e  con t ro l  
t h a t  one encounters the  major cos t  f a c t o r  i n  a l l  pinned connectfons 
f o r  it i s  t h e  reaming o r  secondary hole f i n f s h i n g  operat ions re- 
qui red  t o  achieve close to le rances  t h a t  a r e  very  expensive which 
can be l iminated when us ing  the  Rollpfn.  On the  uppe$ ha l f  of page 
1l of the Rollpin Catalog you w i l l  f i n d  a  graphic p resen ta t ion  of 
t h e  hole afxe con t ro l  requi red  f o r  Rollpins ,  grooved pfns,  and 
ground dowel pfns r e spec t ive ly .  You w i l l  note t h a t  both t h e  Rol l -  
p in  and groaved p in  flxnctfon i n  holes  wTth to le rance  considerably 
g r e a t e r  than those requi red  f o r  ground dowel p ins  and you w i l l  a l s o  
note t h a t  t h e  Rollpfn has an apprecfable  advantage over the  grooved 
p in  i n  t h i s  r e s p e c t ,  There fa a g r e a t e r  and more concrete advantage 
f o r  the  Rollpin i n  t h a t  i t s  recommended hole to le rances  a re  s l i g h t l y  
g r e a t e r  than those t h a t  a r e  genera l ly  accepted as n o m a l  i n d u s t r i a l  
d r i l l i n g  to le rances .  Thus i f  you were t o  p l o t  a four th  l i n e  on t h f s  
graph i t  would f a l l  j u s t  below the  Rollpin l i n e  and we l l  above the  
grooved p in  l i n e .  In o the r  words, t h e  Rol lp in  w i l l  fkmction pro- 
p e r l y  i n  the  q u a l i t y  of holes  t h a t  can be achieved by most manufac- 
t u r e r s  while o the r  types of pfns cannot. Thus, t o  achieve proper 
locking f o r  o the r  types of holes  i t  2% necessary t o  r e s o r t  t o  ex- 
pensive reaming opera t lons  f o r  c lose  f i t s  o r  t o  some o the r  second- 
a r y  operat ion such a s  peening o r  s tak ing .  

%any of you w9ll no doubt ques t ion  the  s t r e n g t h  of the  s p l i t  
hollow Rollpins  a s  compared t o  s o l i d  p ins .  SSnce Rollpins a r e  made 
of  sp r ing  s t e e l  hea t  t r e a t e d  t o  a  range of approximately 50 Rockwell 
C ,  they  have an unusual ly high u n f t  shear  s t r e n g t h  and a r e  s t ronger  
i n  shear  than unheat - t rea ted  mild carbon s o l i d  p ins  of the  same d ia-  
meter. 

'ext, I would l i k e  t o  d iscuss  b r i e f l y  the  problem of how t o  use  
and where t o  use  Rol lp ins .  I w i l l  begin on page 4 of t h e  Rollpfn 
Catalog i n  the  upper l e f thand  corner  of which you w i l l  f i n d  an il- 
l u s t r a t i o n  of a  contac tor  assembly used i n  an e l e c t r f c a l  motor 
s t a r t e r ,  P r i o r  t o  the  use of Rollpins  the  weak poin t  of the  o ld  



design was a  tubu la r  b rass  r i v e t  which has now been replaced  by 
a Rollpin.  The s t e e l  shoe repeatedly  wearing on t h e  r i v e t  su r -  
face  even tua l ly  wore through t h e  comparatively s o f t  b r a s s .  The 
hard 50 Rockwell C surface  o f  the  RolPpin r e s u l t e d  i n  an appre- 
cf ably g r e a t e r  l i f e  and e l fminated  the  spinning operat ions r e -  
qufred t o  lock t h e  r i v e t  i n  p lace .  

I n  the  lower Pefthand corner  you w i l l  note a  Rollpin used-  
a s  an axle  i n  a  c i g a r e t t e  l i g h t e r  where It had been used t o  re-  
place a  countersunk h.ead r i v e t  with spun ends. Here again the  
Rollpin bas e l iminated  machining and assembly opera t ions .  The 
countersinks r equ i red  f o r  the  r i v e t  have been e l iminated  and no 
secondary opera t lon  is requi red  t o  lock t h e  Rollpin i n  p lace .  
Further ,  use of t h e  Rol lp in  decreased scrap  l o s s  due t o  bend o r  
bucked r i v e t s  t h a t  caused bindfng of the  spark  wheel. 

I n  the  upper r ighthand corner  of t h i s  page is  a  unique ap- 
p l i c a t f o n  i n  which a  crescent-shaped p l a t e  of s t e e l  i s  a c t u a l l y  
nadled t o  a  c a s t  i r o n  block. In  t h i s  case,  Rollpins  e l iminated  
tapping operat ions and counters inking operat ions requfred f o r  
the  screws used previous ly ,  A t  t he  l e f t  hand ext remi ty  of t h i s  
assenbly i s  another  a p p l i c a t i o n  where the  Rollpin i s  used a s  a 
p ivot  i n  which it has replaced a  s t r a f g h t  s o l i d  p in  he ld  i n  place 
by r e t a i n f n g  r i n g s  engaging machined grooves i n  the  pin.  

On the  l e f t  s i d e  of page 5 you w i l l  f i n d  i l l u s t r a t i o n s  of 
Rollpins  used 9n automotive door hinges.  Experimental t e s t i n g  
of these  assernblfes shows t h a t  the Rol lp in  perfomns i n  an excel -  
l e n t  manner and has,  i n  some eases ,  reduced door sag due t o  hinge 
wear. I n  add i t ion ,  i n  some of t h e s e  assemblies,  it i s  poss ib le  
t o  e l iminate  the  o i l  groove and thus  e f f e c t  a  cos t  reductfon. 

Next, I would l f k e  t o  cover the  use of Rollpins  a s  dowel 
p ins  i n  the  case where two dowels a r e  r e l i e d  upon t o  achieve 
alignment of two mating p a r t s .  The accuracy of l o c a t i o n  de te r -  
mined by two such dowels i s  determined by the  accuracy of the 
d r i l l i n g  equipment wi th  which the  two b a s i c  holes  a re  d r i l l e d .  
Reaming these  holes  does no% n e c e s s a r i l y  increase  the  accuracy 
of loca t ion  and may o f t en  r e s u l t  i n  a  decrease i n  accuracy due 
t o  l a c k  of c o n c e n t r i c i t y  of reamed holes ,  d r i f t i n g  o f f  cen te r ,  
e t c .  The experience of seve ra l  of our customers has shown t h a t  
t h e  Rollpin,  though it i s  not  i n  i t s e l f  a  p rec i se  p a r t ,  w i l l  pro- 
vide e x c e l l e n t  accuracy of l o c a t i o n  s ince  i t  w i l l  always engage 
a  reasonable por t ion  of t h e  e n t i r e  su r face  of a  hole ,  and I am 
sure most of you w i l l  remember an o l d  geometry theorem t h a t  s t a t e s  
t h a t  l o c a t i o n  of any t h r e e  po in t s  on a  c i r c l e  w i l l l o c a t e  i t s  
cen te r .  It i s  t h i s  c h a r a c t e r i s t i c  of a  Rollpin t h a t  has achieved 
l o c a t i o n  equal  t o  o r  b e t t e r  than t h a t  achieved by ground dowel 
pins  t h a t  a r e  expensive i n  themselves and a l s o  requ i re  p rec i s ion  
reaming f o r  proper locking.  



We do no t  have time t o  rev%ew a11 of %he t y p i c a l  app l fca t ions  
i l l u s t r a t e d  i n  t h i s  ca ta log  but  you wf19 f i n d  a  number of unique 
app l i ca t ions  taking advantage of the Ro l lp in ' s  cons t ruc t ion .  

Next I would l i k e  t o  c i t e  one example of coat  reduct ion e f -  
f e c t e d  wi th in  your company through the  use of Rollpins .  Your AGT 
Division i n  Lockland, Qhio f o r m e ~ l y  used a  s e r i e s  of s o l i d  Monel 
pins  t o  f a s t e n  the  buckets o r  blades t o  the  tu rb ine  r o t o r  of t h e  
5-47 engine.  The f i v e  var ious dfameters were requi red  t o  compen- 
s a t e  f o r  the  v a r i a t f o n s  i n  d r i l l f n g  and reaming f n  o rde r  t o  achieve 
press  f i t s .  This meant t h a t  f i v e  p a r t s  were requi red  i n  production 
as  we l l  a s  i n  spare p a r t s  requirements f o r  f i e l d  se rv ice .  Today we 
f h r n i s h  a  s ing le  unheat - t rea ted  Rol lp in  f o r  t h f s  p a r t f c u l a r  appl ica-  
t i o n  and a  s i n g l e  p a r t  i s  s%ocked f o r  spares .  This was made pos- 
s i b l e  by t h e  wider range of holes  i n  which a Rollpfn would provide 
adequate locking.  In  addi t fon ,  t h e r e  has been a  s fzab le  c o s t  saving 
i n  the  p in  cos t  I t s e l f  and i n  add i t ion ,  t h e  hollow cons t ruc t ion  of 
t h e  p in  achieves a weight saving and uses  l e s s  chrome and l e s s  n i c k e l  
than t h e  s o l i d  pins  previous ly  used. " F h i ~  saving i n  scarce  elements 
makes more of these  ma te r i a l s  a v a i l a b l e  f o r  o t h e r  c r i t i c a l  components 
of the  engine,  

Many of you men a r e  from d i v i s i o n s  where you a re  engaged i n  
mf l i t a r y  work, and you a r e  undoubtedly f n t e r e s t e d  i n  the  approval 
s t a t u s  of the Rol lp in ,  There i s  i n  ex i s t ence  Army Ordnance S p e c i f i -  
ca t ion  MIL-P-10979 i n  which Rollpfns a r e  descrfbed a s  spr ing  p ins ,  
and t h e r e  a r e  a l s o  i n  ex i s t ence  Army Ordnance and Navy Ordnance 
Standards Drawings on spr ing  p ins .  Those of you from the  AGT Divi- 
s i o n  w i l l  be I n t e r e s t e d  t o  know "cat t h e r e  9s f n  prepara t ion  an A i r -  
c r a f t  Mater ia l  Specf f fca t ion  and s i x  d i g i t  s tandards  drawings f o r  
t h f s  p a r t .  

Before t h i s  sessfon  began M r .  E g a ~  showed t o  M r .  Turner and my- 
s e l f  one of t h e  assemblies you have been s tudying.  There i s  a  case 
where a  s tandard Rol lp in  wf ll undoubtedly cause cracking of the r e l a -  
t i v e l y  t h i n  walled p l a s t i c  s e c t i o n s .  For app l i ca t ions  such a s  t h i s -  
and f o r  use i n  such mate r i a l s  a s  d ie  cas t ings ,  alumin'um, and magnes- 
ium we a r e  developing a l i n e  of Rollpfns t h a t  w i l l  have l e s s  r e s i s -  
tance t o  compression and which w i l l  achieve adequate locking i n  these  
mater fa ls  wfthout any de t r imenta l  e f f e c t  t o  the  m a t e r i a l  o r  the  wa l l  
su r face .  This thin-walled o r  l i g h t  duty l i n e  i s  not  i n  production 
y e t ,  and such p a r t s  w i l l  probably not  be a v a i l a b l e  f o r  many more 
months, 

I am s o r r y  t h a t  our  time has been s o  lfrnited and t h a t  w e  have 
no t  had more opportunfty t o  d iscuss  the  app l i ca t ions  of Rollpins  i n  
d e t a i l ,  but  M r .  Turner and myself w P l P  be a v a i l a b l e  a f t e r  t h i s  ses -  
s ion  i s  formally closed t o  answer any ques t lons  you may have. 

Thanks, Don Sorenson and Andy Turner of ESNA, 
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I have s i f t e d  out the other types of examples tha t  have 
t o  do with enginee~ing  and manufacturing, Th%s i s  just a 
handful tha t  had t o  do with - Get the Better  Supplier, Here 
i s  a part  that looks l i k e  a r ing  - a washer about an inch i n  
diamete~.  We use 26,000 a year, costing 2 ~ / IQ$ .  1%" w o ~ t h  
lae You can have a l l  you want f o r  I$, Here i s  a C O  per 
bonnet that goes with valves. We ape buying 2% for $ 1,32 per 
C - but we wwe buying it not from the fellow who makes it - 
but from one of a half dozen people who m e  b9g s e l l e r s  of 
them and they go from a $1.32 t o  $1~12. 

A t  a  quantfty of 60,000 a yew, t h i s  u-bolt was costing 
us $53.00 a thousand, That 'Js a nickel  a piece. Getting the 
r i g h t  sup l i e r  on t h a t  same U-bolt you can get  it f o r  2 2 # .  It 
saves us T 1800 on a l i t t l e  item such as tha t .  

Herets a switch used on the automatic d r i e r  t o  stop the 
drum and t w n  on the l i g h t  when somebody Enadve%%ent%y opens 
the d r i e r  door befoke the cycle stops,  It costs 7 2 $ .  Getting 
the rZght supplier  on tha t  switch brings it t o  56# - saves 
$10,140. This i s  a r a the r  thickish washer - about 1/2" i n  
diameter costing $20,80 per hundred. It can be made by a 
washer spec ia l i s t  instead of a screw machine vendor and costing, 
instead of 204 a piece, 33$ a piece. 

L e t  f s  get these best  suppliers.  There me thousad  of 
examples, I lm gust going t o  give ou about a half dozen more, i! This i s  a gasket - something l i k e  " i n  diameter- costing 
754. Anothe~ supplier pslovidea the ident ica l  same thing f o p  
twenty-five cents on a hundred thousand a year, Thatps  qui te  
a l o t  of money. That amounts t o  $25,000 saving. 

Here" a condenses used f o r  moto r  s t w t i n g .  We use 
100,000 a yew,  It i s  a simple varoiety capacitor costing 
74,8# a piece. Getting the r i g h t  supplier- it goes from 74.8$ 
$0 6 6 . 3 ,  That I D  the best  price tha t  we can get  them f o r ,  
It takes $f!500 f o r  get t ing the best  supplier.  We have t o  
get  the best suppliers.  

Bere is  a getirp t ha t  looks very much l i k e  a pdece of 
spl ine c u t  off - and i s  costing 65#* Originally we had 
quotations from two suppliers but we could not t e l l  which 
one could do the be t t e r  job. One quoted %Q# and %he other 
18#. We were paging 654 before. We looked in to  tha t  188 - 
we found he was s e t  up i n  f i n e  shape - and t h a t  he cam 
r e a l l y  do it. 



mow f o r  a s leeve  made of rwbber and t h i s  s l eeve  
about t h e  s i z e  of a c i g a r e t t e  b u t t  - cos t ing  $15.00 or 
$16.00 a ehousand- a  cen t  and a h a l f  a p iece  now. Using 
a new s u p p l i e r  the  c o s t  i s  $3,00 per  thousand. 

For a screw machine s h a f t  t h a t  goes i n  a t imer cos t ing  
$78 per  M - about 8# a piece  - i t s  worth .07. A thousand 
d o l l a r s  saved - j u s t  fop  p icking  up t h e  r i g h t  supp l i e r .  We 
can use a l l  the  resources  we know t o  g e t  the  r i g h t  suppl ie r -  
hepels  a l i t t l e  piece of fiber we can use a hundred thousand 
of these  l i t t l e  very small punched f i b e r s  - c o s t  1$ a piece-  
$10.00 a thousand. The r i g h t  s u p p l i e r  - one who s e c i a l i z e s  
i n  f i b e r  - makes t h e  t h i n g  f o r  no t  $10.00 bu t  f o r  P 1.27 a 
thousand. - The i d e n t i c a l  p a r t .  - These a r e  jus t  dividends 
you can g e t  without t ak ing  any r i s k .  Payment you can g e t  
fss good h a ~ d  s e n s i b l e  work. Here i s  a g e m  and p in ion  
fas t ened  together  cos t ing  $121.00 M, o r  12.1 cents  a piece.  
Another supp l i e r  w i l l  do t h e  job - using a l i t e l e  d i f f e r e n t  
process - bu t  g e t t i n g  the  same r e s u l t s  - not  f o r  12$ b u t  
f o r  7*$. 

Mow jus t  t~ introduce a s u b j e c t  t h a t  we w i l l  have t o  
go i n t o  l a t e r  on. How about a s u p p l i e r  f o r  a p a r t  l i k e  
t h i s .  - 

We are  making t h i s  plug i n  our own f a c t o r y  f o r  12# - 
shop c o s t .  A s u p p l i e r  w i l l  supply it  f o r  3.34- 12# t o  
3.3 -. We f e e  r e a l l y  go t  t o  consider  whether our own f a c t o r y  
i s  t h e  proper s u p p l i e r  f o r  a l o t  'of th ings ,  One t h i n g  we 
know as  we consider  t h i s  - i s  t h a t  t h e r e ' s  96 i n  t h e r e  t h a t  
we've go t  t o  b leed  out of somebody - f o r  the  same type of a 
gadget t h a t  ousa competitors would s e l l  f o r  about 9# l e s s .  
Bow t h a t e s  a tough s e l l i n g  job f f  we l e t  t h a t  go too  far .  
b o t h e r  example - take  t h i s  l i t t l e  p a r t  cos t ing  us 16# - 
we can buy it f o r  8.7. Here i s  another one cos t ing  8.8$ - 
we can buy it f o r  4#. Is o w  f a c t o r y  a s u i t a b l e  supp l i e r?  
Maybe it is .  I d o n ' t  know. A t  l e a s t  I I r n  not going t o  
give t h a t  argument now - I l v e  go t  t h a t  saved f o r  another  
time, A funny l i t t l e  t h i n g  here  - l e t f s  c m e f u l l y  d i r e c t  
the  f indfngs  of exper t s .  We g e t  s u p p l i e r s  in ,  we get  t h e i r  
engineers  i n ,  Bring o the r  i n  and we f i n d  t h a t  t h e  t h i n g  i s  
s t a l l e d ,  Why? They bump i n t o  some shadow and l e t  it s t o p  
them, O r  %hey s t a r t e d  ca r ry ing  t h e  b a l l  i n t o  the  mdng  
d i r e c t 1  on and r u n  i n t o  a t ~ e e  - or something e l s e .  I n  nine 
out sf t e n  you can g e t  them back on t h e  beam, So c a r e f u l l y  
d % ~ e c t  them, Find out what has stopped them, The way I 
have It mL%$en here t h e  expests  w i l l  do nine-tenths  of it 
But t h e  a n a l y s t s  mast do a very v i t a l  one-tenth, which 
f n ~ l u d e s  the  s tudying sf t h e  funct ion,  t h e  c l a r i f y i n g  of 
problems, %he cor rec t ing  of misinfornat ion,  and t h e  
considering of combSnations, s p e c i f i c a t i o n s ,  new mate r i a l s ,  
new processes, and s o  f o r t h .  You have t o  do t h a t  s o r t  of 



t h i n g  or it w i l l  d i e ,  Steve,  do you remember v f t h  geometric 
stampings how you had $0 ca%ary t h e  b a l l  and t h e ~ e  aepe a 
hundred p laces  t h a t  vould have stopped if" yoq hadnot csmte i n  
and given t h e  l i t t l e  t u r n  It needed. S t i l l  i n  the end they  
d i d  the  desfgn and the  con t r ibu t ion  t h a t  r e a l l y  d id  the  job, 

W e l l ,  we 1 ll wind up here  w%th an example sf a but ton  
which goes i n t o  a 4-inch speaker, I ts  about l/2-inch i n  
diameter and 112-inch long with a l f t t l e  b i t  sf a f lange on 
the  bottom s o  i& looks like a hat. I% i s  made a3 a smew 
machine p a s t  and 1% c o s t s  a$ cents .  Gee, two m i l l i o n  of them 
a year  and screw machined - 870,000 and the re  was only a h a l f  
cents  worth of metal  i n  each. Canj t  we do something about i t ?  
The u p s e t t e r  says trio, The t e l e v i s i o n  people s a i d  we had t o  
have it p e r f e c t l y  p e r p e n d i c u l a ~  s o  t h a t  the voice c o i l  which 
f l o a t s  over it w s n l d n ~ $  c u t ,  You have $0 have veky c lose  
to lerance  - close  spacing on t h e  c o i l ,  It f l o a t s  over %t. It 
must have t h e  bottom very smooth because 1% f i t 8  on the  magnet 
and any roughness would be an air? gap, 

It looks l i k e  you c a n ' t  do gnuddinge - doesat% i t ?  So they  
d i d n i t .  So we g ~ t  one sf t h e  upse t t e s s  and s a i d ,  '%ow vhy m e n e t  
you making t h i s  a s  an upset  but toa?"  

"Oh, a l o t  of reasons,  " 
"Well, l e t  1s have one. n 

"Well t h e  w o ~ s t  reason I s  t ha t  on th is  upper end, they  hold 
it t o  l / l000 t o t a l  l eg  tolberance, How i n  an u p s e t t e r  or when we 
c u t  t h a t  we c a n ' t  shut  it off wi th in  1/ l000,"  

You fe l lows know how a @one speaker i s  made, In t he  c e n t s s  
of the  conep t h e r e  1s nothing bu t  air and a l i t t l e  b i t  of f e l t  
down t h e r e  maybe. And t h e  end they  a r e  t a l k l n g  about i s  t h a t  
P % t t l e  p iece  t h a t  s t i c k s  up i n  t h e  a i r  i n  t h e  middle of t h e  
come. So you take a hold of t h e  exper t s  and b r i n g  them back', t o  
l i f e ,  and t h e  engineers  say,  "Swe,  we donut care  muck vhat  you 
do i n  t h e r e .  Wow much do p a  warst?'' Haybe p lus  or  rnfnus 5 ,  
Then we can c u t  2% sf% and do it. 

Okay, s a y  yoragve go t  p lus  or  minus 5, and they  work it out 
and they  can do it. And i n s t e a d  of 3* cents  it becomes 1$ 
cents .  So from $70,000 a y e m  d o n  %o $30,000, and you should 
see  the  samples when they  came. They put  t h e  t h i n g  over a 
g ~ i n d e r  a s  the  l a s t  opera t ion  %o put  a good s w f a c e  on t h e  
bst%om, and it was S O  d o g g ~ n e  smoother and n i c e r  than  they  had 
ever  used before t h a t  you would t h i n k  they  never used one of 
t h e  o ther .  That ends my formal  comments f o r  t h e  morning, and 
the  f l o o r  i s  open f o r  ques t ions .  



7- 5 

Question: ( 9 )  

Answer: A spring i s  a small item and one reason we f ind  
them so  overpriced i s  because people think they 
w e  l i t t l e  things. I would make a l i t t l e  drive 
on springs. Look a t  s p ~ i n g s  i n  several  devices, 
inv i te  i n  a few representatives, and lay the 
s p ~ i n g  picture before them. Maybe you could do 
tha t  once i n  two or three gems t o  get the thing 
on a healthy basis.  

Question:When a department f inds an outstanding supplier,  
how do they pass tha t  information along t o  other 
departments so tha t  they can take advantage of 
the same thing? 

Answer: That's a wonderful question and one t o  which we 
have yet no answer, and we must ansver. Roy, we 
had had something e l se  l ike  t h a t  come up here, 
and w i l l  you see tha t  you get tha t  down and t r y  
t o  f ind  a way t o  do tha t  before we leave. The 
company used t o  have cent ra l  buying, and then there 
was only one or two fellows t o  know it. Row, a l l  
of a sudden we e e  so  big tha t  we must buy things 
on the spot, and we haven't yet gathered up the 
pieces and found a way how t o  keep each other 
advised. Supposedly, s t a f f  fellows l i k e  ourselves 
who a l l  of you pay, ought t o  do tha t  kind of 
thing, So fa r  we havenft  been smwt enough t o  
do it, and we must do it. 

Question: How can we get away f rom these budget programs? 
asld how can we s e l l  and just i fy  value analysis 
t o  our management with boogie set-ups and budgets 
t o  meet i f  we donf t  make up t o t a l s  of savings 
and do some bragging? 

Answesg 1'3.1 leave tha t  r i g h t  where it stands unless 
some of you would l ike  t o  make some comments. 
Yesterday I had hoped we covered tha t .  

Qaestfon: How do we get  i n  on the design phases which 
save the cost before we spend the money? We 
have the mistaken idea a f t e r  a design i s  made 
that it cost  more money t o  change than we can 
save, 

Answe~:: WQW we get  i n  on %he design stage, fellows, is  
by doing everything we can t o  help the design 
engineem. We ' r e  doing it here, Some of the 
fellows here are i n  the Engineering Depmtment. 
A 1st of them are going back and se t t ing  up 
value analysis ~pesa t ions ,  or are going in to  
value analysis operations tha t  are just s t a r t ing ,  



But there are  some here, we m e  glad $0  say, who 
w e  going b ~ c k  in to  esg%neering, That fs the par% 
of o w  s t m t i n g  ef f  or$ t o  ge$ more sf these things 
i n  the e m l y  stages. But one thing, i n  value analysis 
a f t e r  the thing Ls crystaf%ized, and a f t e r  we have 
done the best we can i n  the design am3 mamfactming 
methods, we s t i l l  must come i n  and f ind  a l o t  sf 
things t o  do, Let b dongt ever get  so enthusiastic 
about doing it i n  the  design stage tha t  we will stop 
doing om own jab i n  o m  own area - sad t ha t  i s  taking 
the ex t ra  cost out i n  s i x  months instead of s i x  years 
a f t e r  the thing i s  designed, 

In l i ne  with tha t  we have worked up a system in 
Bloomfield t h a t  we think i s  ppetty good, Maybe you 
w e  doing the same thing elsewhere, But before a 
release i s  made on the design - the man%ff"ac%wing 
group i s  brought i n  t o  the engineering ~ b f i c e  a& they 
go in to  each and every pr in t ,  and they have the* say 
where a genesaal purpose too l  @an be used. I n  other 
words, we f ind  t h a t  out of a hundred components qui te  
oftem 10 percent w i l l  be changed according t o  manu- 
Factwing request,  and a change of %ha$ kind saves 
the blueprint and the a l terateon of i%, 

Question: Larry,  do you have these suggestion forma s e t  up as a 
standard G-E form or do you justtake a piece of paper 
and m i t e  the information on them? 

Answers: We just, take a piece of paper and w t % a  the inf'osamatiotl 
on it. We have plenty of them tha t  can be taken f OP 
samples. PZlo~mally we make them by hecto so tha t  the 
picture can be made i n  red. I donut know whether t h a t B s  
worthvhile or not. We made a few reports  i n  black 
and white, and they go across a l l  ~ l g h t ,  But somehow 
I l i k e  t o  see the picture i n  red as was seen an the 
sheets here. 

Larry, I wonder if you would continue a l i t t l e  b i t  with 
t h a t  question P asked l a s t  night when %as got cut short  of time. 
In  thf s gear p~oblem, f o r  inseance you have f fve a9ternatives 
l i s t e d  here making the gear by d i f fe rent  pyocesses and d i f fe r -  
ent  materials.  However, I f e e l  there i s  a l i t t l e  phase i n  here 
tha t  maybe we missed, Supposing - I t r n  not saying i t s  the case 
here, but supposing nylon gear f o r  some reason - because of the 
s t resses  invalved, or the tooth shape wasnst Just  r i g h t  f o r  
t h a t  material,  had to have a wider face,  If so, a r e n E t  om 
prices from these vendors a 1i-ktl.e b i t  out of line'? It seems 
t o  me these i s  a design question as t o  whether %he thing i s  
right or not. Maybe we should Snclude more d e t a i l ,  We 
approached the engineers and got the f ac t s ,  but we men" t o  



do any deziga work, and I dfdnpt go back t o  them. So 
on what m e  we t o  base o m  quota t ions?  

Answer: We g e t  t h e  f a c t s  from the  engineers  and then  
g e t  t h e  quota t ions ,  bu t  on what were they  based? 
Haybe they  v e r e n f t  designed r i g h t  f o r  nylon. The 
answer t h e r e  i s  t h a t  we asked t h e  engineering 
depwtment of t h e  company supplying nylon t o  t ake  
the  product it i s  used in ,  t h e  drawings of what 
we now use i n  brass ,  and ask  them t o  ske tch  up 
and quote on a gear  t h a t  would P i t  i n  t h e  p lace  
and f n  t h e t r  judgment would do t h e  job, Have 
them do some engineering on it, and t h e i r  quota- 
t i o n  based on what t h e i r  engineers  t h i n k  i s  t h e  
proper usage. I t h i n k t b a t  s an  awfully good 
poin t .  Row the  same t h l n g  i s  t r u e  of powdered 
metal .  The e n g f n e e ~ i n g  departments of t h e  com- 
panies  doing it h a m  t o  put  t h e i r  know how i n t o  
it, It a l l  comes back f o r  our engineers  t o  
evalua te .  I g m  g lad  you brought t h a t  po in t  up, 

J u s t  one more thought- when you go back i n t o  yours 
ageas some of you w i l l  go back i n t o  value ana lys i s  opera- 
t l o n s  where you w i l l  want t o  s e e  t h i s  c l i c k  r i g h t  s t r a i g h t  
through, Your job w i l l  be t o  t a k e  out t h i s  kind of money 
and it w i l l  be a P u l l  time job. Others w i l l  be i n  t h e  
engineering department where you w i l l  h e l p  bu l ld  the  
philosophy and use it now and then,  Don't; -Let somebody 
e l s e  t e l l  y ~ u  t h a t  you shouldaPt make out  these  shee t s .  
Why? They a r e  not  q u a l i f i e d  t o  t e l l  you. You a r e  the  man 
who knows about t h l s  . When you go back you w i l l  know more 
than  anybody e l s e  about t h i s ,  s o  p lease  accept  yourself  a s  
an au thor i ty .  And d o n l t  l e t  them push you wound. They 
wonet understand it and t h e y B l l  say, nOh, i t ' s  nonsense, 
vhy t ake  time t o  do that?" You fe l lows have t o  be f i r m  
i n  y o w  eonvfctToss and you see  t h a t  t h e  job i s  s e t  up s o  
youf i l l  succeed. Bone$ l e t  anybody e l s e  who doesnet under- 
s t a m d s e t  it u p s o y o m h a n d s  m e  t i e d b e h i n d y o u .  Youlve 
go t  a powerful t o o l  here ,  Be s w e  t h a t  you g e t  t o  use it,  

Well, I have pu t  myself on the  p r o p a m  t h i s  morning. 
This time, I l r n  Havw t o  say, I f m  a l i t t l e  smmter  than  I 
was t h e  last:  t ime, A t  l e a s t  I can make it sound so.  

I n  one of %he paaojec%s %hat  we have worked on, we 
wem s o ~ k f n g  on a blowout core f 02 a cont rac tor .  This 
blowout core was s o t h i n g  but a s o l i d  hunk of bar s tock ,  
It was machined on a sesew mach%ne, had th i s  l i t t l e  e a r  
s t i c k i n g  out here v$%h a c o u ~ % e ~  s i n k  i n  it, and because 
of t h i s  p e c u % i w  type of ear i t  had t o  be c u t  of f  and 
formed, then taken out of the screw machine, turned 



around and, formed on t h i s  end, Of comse ,  as you  OW, t h a t  $ 8  
oae e x t r a  set-up on t h e  screw machine, and as a ~ e s u l t  &he 
p w t  was rather expensive, Then - I " v e  only shown one a ide  
of t h i s  thisg i n  the final assembly of $his par$ w e  had $0 
p u t  a washer 0x1 1% so t he  core wouldn9t s l i d e  $kough  the 
blowout core t h a t  was mapped w o m d  i%, And t h i s  I,P%%'le 
washes had a e o u ~ t e r  s i n k  in it, so t h a t  ~ h 8 8  we sl%d %his 
v a s h e ~  over t h i s  B$t$Ee e a r  s t f c k i n g  out, we could p i n  t h i s  
e m  over w i t h  a hammer and %hie washer %s6au ld in~ t ' f a l lo f f ,  In 
%aking a look a t  this p w t  it seemed l i k e  there ought t o  be a 
l i t t l e  b e t t e r  way t o  use it - a t  l e a s t  $hat" what we eaa 
always t e l l  ourselves.  And s o  ve had the i d e a  tha% p&sssfbly 
we could, take %his  piece of" soenncl. bay stock an6 ins tead  of 
p u t t i n g  t h i s  l l % t l e  e m  on it here, and %he counter s i n k  2n 
t h i s  p m t ,  it might be poss ib le  t o  put  %his t h fng  i n  a saw and 
j u s t  saw it off - which would be a r e l a t i v e l y  f a s t  operatLon, 
This would only mean %hat  we would have t o  f e e d  this material 
%hrocngh t h e  saw, and then  we could t ake  t h i s  washer and i n s t e a d  
of puttfng a counter s i n k  i n  it we could pu% some f i k t 3 . e  dimples 
on it f o r  pxojec%ion, and we could accomplish %he same purpose 
'by groje@%iorn welding t h i s  p a r t  t o  t h f s  core.  That seemed like 
a f'ai~"L$ reasonable th ing  t o  do, And s o  we p~oeeeded  %o g e t  a 
$1 t t l e  more info~mation. 

The f i r s t  s t e p  vas t o  go t o  %he planner and g e t  hfs opinion 
on it and we showed him what we wanted %a do and he s a i d  %hat was \ 

no good no t  p r a c t i c a l ,  This time I asked why it wasnot praotfc- 
a l e  This time I had t h e  sense t o  ask t h i s  ques t ion  and the  
o the r  %%me I dldnut ,  

And he thought f o r  a l i t t l e  blt and he sa id ,  "YougL1. never 
l i q u i d a t e  the tool. " 

I asked, how much a r e  t h e  t o o l s ?  What viE9 they cos t4  

He sa id ,  "I donot know. A s  a matter of f a c t  I donut even 
know whether we c a n  make t o o l s  t o  do %he $ob or  not .  " 

I was a l i t t l e  smagter t h i s  time, s o  I s a i d ,  " if  we could 
do t h i s  job i n  t h i s  mannes, how much money would  mse save?'' 

"Okh,"he ssid, "fmget it!'' "'Poa cant$ 8 s  it anyhow - no 
good * tt 

9 s s i d ,  ''I td s o r t  of Like t o  know how much money we 
could sam I% we could do it, 11 

H e  said, "Forget i%, 1" bbusy, I ' v e  g o t  oJ-,hex= th ings  t o  
work on, but  I " dike to h o w  how much money we could save,  Xt 
And hese I s took w i t h  t he  planning card i n  ray hand. 



And he sa id ,  "Doggone it, I t o l d  you I was busy. fl  

1 s a i d  "I heard you, but  I t d  s t i l l  l i k e  t o  know. t1 

So he sa id ,  '%ell,  g i ~ e  me t h e  planning card, and 
you can f l g w e  it out f r%k g o w s e l f .  " 

So he took t h e  planning card  and he f i g u r e d  it out 
opera t ion  by opera t ion  and mwked out  t h e  operat ions t h a t  
dfdnat  apply, and he mwked down some new f i g m e s ,  SO I 
took t h a t  shee t  back %Q my desk and f i g w e d  out t h e  savings 
and a f t e r  a l i t t l e  while when he d i d n t t  seem t o  be t o o  busy 
I s a i d  '%eJS, here  w e  t h e  savings.  11 

We looked a$ it and s a i d  "By gosh, you must have made 
some mistake." 

I sa id ,  % e l l ,  I have made mistakes before,  bu t  I used 
ysw f igmes. 11 

So he sa id ,  "Let me f i g w e  t h a t  out ."  

So he went through t h e  f i g m e s  and f i g u r e d  out t h e  
savings.  FOF you boys who t h f  nk you have t o  have l a r g e  
q u a n t i t i e s  In  order t o  save a l i t t l e  money - and t h i s  was 
not a l a r g e  q u a n t i t y  - t h e  saving w a s  only $800, Some of 
you f n  l a ~ g e r  businesses  probably wouldntt bother .  But i n  
OW busZness the re ,  $800 w a s  $800. 

He go t  t h e  same f i g u r e  t h a t  I had a m i v e d  a t  and he 
safd,  ' f ~ a y ,  you l e t  me have those planning cards and those 
drawings. I know hov t o  do t h i s  job," 

Before, he c o u l d n a t  l i q u i d a t e  t h e  t o o l s .  It wasnr t  
p r a c t i c a l ,  It c o u l d n ? t  be done. But now he could do L t  
himself .  I d$dn% have t o  h e l p  him a t  a l l .  Tha t ' s  a l l  
of my s t o r y ,  I%Vs time t o  work on your p ro jec t .  

I h o v  he has an fmpsrSant s%ory  for you, s o  without 
f u ~ t h e ~  ado - $119 $urn t h i s  over t o  Owen Jones - Manager 
of T r a f f i c  $or General  E l e c t r i c .  7 

BeTom .I g e t  i n t o  too  heavy a d i scuss ion  on t r a f f i c  
which would apply to the work wh;lbch you. w e  doing and a r e  
going to fol low up when yon leave  h e m  - I would l i k e  t o  
exp%a,is% whem %x3aff i c  f i t s  fn i n  t h e  Gesleral E l e c t r i c  
C ompariy, 

What i s  t r a f f i c ' ?  



T r a f f i c ,  In General E l e c t s i c  Company, i s  a sesvioe 
arganiza t ion  s e t  up t o  f w n l s h  information ts t he  opera t ing  
groups - i n  the matter  of pa tes ,  c l a s s i f$ca$ i sn  of m a t e ~ i a l  
and rou%ing, We a re  of valuable  a s s i s t a n c e  i n  t he  c o l l e c t i o n  
of l o s s  and damage cZaims where d i f  f i c u l t i e s  ape experf e n m d  
by %he o p e ~ a t f n g  depmtments vith t he  c w ~ i e r ~ ,  

General g lec t r i c .  Company s h i p  a tremendous tonnage using 
the f a c i l i t i e s  of a l l  types of c w r i e m  - t rucks ,  rail . ,  expmss ,  
air expsess and r a i l  express - and ahen you add the  bill up 
fop  t h i s  %remendous tonnage - it comes t o  over $70,000,000 a 
y e w ,  So its a b i g  item i n  cons idera t ion  of c o s t ,  Not t o  g e t  
dsm t o  the  th ings  t h a t  have a l i t t l e  meat frz %hem that you 
can put  g o w  t e e t h  i n t o ,  $ha% i s  t o  sag  t r a n s p e r t a t i o n ,  These 
cos t s  by and l a r g e  a r e  de%e~rnlned by d is tance ,  t ypes  sf c a s s i e r s ,  
the kind of r n a t e ~ i a l  t ~ a n s p o r t e d ,  and t h e  volume, For example, 
if  we c a r r y  a s m a l l  applfance - we%ghing $en pounds - an& shfp  
it 200 wfbes - you would have c e r t a i n l y  ham a d%f%ereet c o s t  
condition r o u t i n g  t h a t  ten pounds - 200 miles - than  %P you had 
Sf),000 pounds t o  rou te  20Q miles .  WQV the 10 pound s h i p m n t  
you would skifp p m c e l  pos t  - or express - and it =would be much 
cheaper than  t r u c k  or r a i l .  However, vhen you g e t  I n to  the 
IO,Q00 pound shipment - there would be a g m a $  number of 
mul t ip les  of paecel  pose shipment there - but the r e l a t i o n s h i p -  
t h e  r a t i o  of c o s t  would be tremendous vhen conapmed 'with %@uck 

/" 
a ~ r a i l ,  Get t ing  ts the  types 0% carpiex= -we"@ got  to t a b  i 

into account %he commsdltg %hat  v8 a r e  shipping, %he point of 
o r i g i n  and d e s t i n a t i o n  - t h e  c a p a b i l i t y  of t h e  c a r r i e r  t o  handle 
the shipment, FOP example, f8a omb new davel rspent  a t  Lou i sv i l l e ,  
vhich i s  loca ted  on the Ohio River  - and ow major appliance . 
requ2rfng considerable  s tee l . ,  t h e r e  i s  a d l s t i a e t  advantage t o  
move that s t e e l  - from P i t t sburgh  down the  Ohlo R * i % ~ e r  t~ 
L o u i s v i l l e ,  J u s t  t o  give you some i d e a  of the transporstation 
c o s t s  we w e  dea l ing  with i n  a movement such as t h a t  - l e t  me 
jus t  r e c i t e  t h e  r a t e s  pe r  n e t  t o n  %or shee t  s t e e l  - f o r  example. 
On the  b a s i s  of mlleaga for 100 miles- the pail c o s t  per  t o n  f s  
$4.83 - f o r  500 ton barge Pots by water the  r a t e  i s  $1~94 - now 
when you jump up t o  500 miles  - %he pail- ra te  i s  $8.05 per  ton- 
whereas 506 t on  b a ~ g e  l o t s  is $2,36 per %on - a trerneridcms 
d i f fe rence .  Idhen you get  up t o  a thousand ml%es, t h e  r a i l  r a t e  
i s  $15.64 per  t o n  a g a l n s t  $3.83 per  ton  f o p  500 t o n  barge l o t s ,  
Wow ve can ill a f f o r t  t o  pass over such savfngs i n  h a s t e ,  W e  
must not  ignore %hem. We can g o - s t i l l  f w t h e r ,  Gobng down 
from Phi ladelphia  t o  Moustsn, Texas, v i a  water r o u t e  - r a i l  
would cos t  $1200 f o r  a car10ad of 50,000 fbs, t he  v e t e r  c o s t  
us $1060 - a $140 saving 12 pep cen t ,  We sh fp  cable  from 
f3gaiclgepo~t v i a  % e a  TrainF'  to Houston in this se rv ice ,  a c a r  
i s  loaded a t  Bridgepost, taken  t o  Edgewater, N , J ,  and loaded 
on t o  a s h i p  - t h e  c a r  and t h e  l a d i n g  - i t s  unloaded a t  Texas 
C i t y  and mooed v i a  r a i l  t o  Houston, Texas, a t  a saving of $425 



~r 34% of the r a i l  cost ,  On e l e c t r i c a l  machinery from 
Philadelphia t o  the Pacific Coast we can save 35$ by 
moving it by water ra ther  than by r a i l .  With very few 
days difference i n  time i n  going by sea t r a i n  or regular 
service - I would say it would be the equivalent of r a i l -  
plus about 3 o~ 4 days. The Pacif i e  Coast it would be 
r a i l  - about 6 days o r  7 days - i n  tha t  apea, 

Eo the material  handling f a c i l i t i e s  tha t  the steam- 
ship companies have s e t  up now on t h e i r  piers  - and the i r  
rigging and tackle are such t h a t  they are  able t o  take 
shfpments tha t  are packed normally f o r  domestic or r a i l  - 
such shipments - and handle them without loss  o r  dwnage. 
We have had very good experience on re f r igera tors  - out 
of several carloads - about 50 carloads - we had one loss  
and damage claim against t h i s  p w t i c u l a r  water l ine .  

Yes, 

That 8s t e r r i b l e .  

Bette2 than tha t  - w i l l  you repeat the question -- 
%he question was when they ship transformers domestic o r  
on a c a r  f o r  delivery i n  t h i s  country there i s  no necessity 
t o  box it - but when they ship it f o r  export they have t o  
completely box the transformer. 

-- Depending on the s i ze  o f  the transformer f i r s t .  

What was the question? 

The question was - whether it had t o  have export 
packing for  shipping t o  the West Coast. No, i n  my opinion 
it doesngt - and 1'11 give you an example of my own ex- 
perience - a transformer - i n  s ize  and shape i s  not too 
d f f f e ~ e n t  from an o i l  c i r c u i t  breaker and o i l  c i r c u i t  
b ~ e a k e ~ s  have been shipped f o r  years t o  the West Coast 
and . t o  the Gulf Coast without any packing around the 
tank. I would imagtne tha t  there vould be mo requirement 
f o r  that by the Steamship Company on intercoastal  shipments. 
I thfnk %hey are perfect ly  capable of handling them without 
damage - they can be located i n t o  the square of the hatch 
whem they donf t  have t o  be moved i n  between decks - and 
thaw i s  no d i f f i c u l t y  as f a r  as I can see i n  shipping 
them domestic. 

W e  do not,  We ship them without the o i l  i n  the 
c i reui% breakers. -- When shipping t o  the West Coast by 
vate~. 



No we do not- because 1% i s n a t  necessary $0 have the o i l  
i n  the c i r c u l t  breakep - and f wthermsre  i t s  cheaper t o  have 
the  o i l  fu rn i shed  from a l o c a l  po in t  i n  CaZl f s~nZa  t o  %he 
customer than t o  s h i p  it  acposs 
Coast.  

This  s e a  %pain method - do 
p i g k t  an t o  the  sh ip?  

c o u n t ~ g  o~ v i a  boat t o  t h e  West 

they ac$ua%%y %sad the  box c a r  

Yes - t h a t  c a r  moves r i g h %  t o  Edgewater, H,J. ,  where they 
have a s p e c i a l  dock - and crane- t h i s  cavd 9s r u n  onto a cradle-  
t h e n  the c rad le  and caaa w e  l i f t e r  over i n t o  t h e  s h i p ,  +Then the  
c rad le  comes t o  r e s t  i n  the  s h i p  the  ca r  i s  moved over the  
t r a c k s  wi th in  the s h i p  - t h e  c m  i s  anchored in place t o  pre-  
vent any movement d w l n g  $he vorags, 

"Sea Train" i s  a c o ~ p o r a t i o n  -- Edgewater, H,J,, is %heir 
only loading and unloading poime on t h e  n o ~ t h  coas t ,  They 
have temporary gekmit t o  provide se rv fce  i n t o  Savannah, Ga, 
Their reguLa~.  r o u t e s  are  t o  Mew O ~ l e a n s  and Texas @i%$, A% 
one time they went t o  Cuba - bu t  the  p o r t  ckaaqg?s became s o  
high t h e r e  t h a t  they  discont inued t h i s  s e ~ v i c e ,  

Mow Fae am doing it eveky week 0% t h e  year out  of 
P i t t s f i e l d  a ~ d  BoPyoke. P i t % s P f e l d  - we have permits for a t  
l e a s t  two ca r s  a week froin t h a t  p o i n t ,  We a l s o  have permits 
f ~ r  two c w s  out sf B ~ i d g e p o r t  - we have g o t t e n  t h e  Sea Tra in  
l i n e  t o  give us permits f ~ a a  a t  l e a s %  one cap a week o a t  of 
Schenectady - now when I say  permit - it means t h a t  the r a i l -  
road agent w i l l  not accept any c a r  for Sea T ~ a l n  unless  he 
has a S e a t r a i n  permit lodged i n  his s t a t i o n  - because they  
have i n s u f f i c i e n t  space t o  take care  of all t h e  people who 
want t o  use t h e i r  se rv ice .  However, if a s e r v i c e  could be 
developed - or i f  tonnage could be developed f o r  Savannah - 
then they would be very much imtelaested - they  m e  t r y i n g  
t o  develop t h a t  s e r v i c e  now, Oh and about what pepcentage 
of our  c o s t  i n  8 product goes i n t o  t r a n s p o r t a t i o n .  1 would 
s a y  t h a t  sonewhere between 3* t s  4# of our sales d o l l a r s  
r ep resen t  t r a n s p s s t a t i o n  expense. 

Well, t h e  ques t ion  was - shipping  materf a h  & o m  t h e  
Qhls River  to take  advantage of t h e  f r e i g h t  sav i rgs  - l s n t t  
it going t o  compel you t o  c a r r y  high inventory,  

Well, yes and no. We might work t v o  schools of %bough% 
i n  the re .  One f e l l o w  says "Well, I ' l l  use t h e  b a ~ g e s  and 
space them i n  such a manner Ghat t h e y  w i l l  c a m y  my stopage 
and as  long as they  m e  on t h e  barges I q l  bhve no stopage - 
wel l ,  T f  a  f e l low could r e g u l a t e  h i s  d e l i v e ~ i e s  p e r f e c t l y  - 
why he is going to g e t  the  advantage of low f r e i g h t  r a t e s  
and a %ow inventory,  Does a'trlyone agree with tha t?  



Questf  on: What do we do when %he Ohio goes on a rampage? 

The ques t ion  was t h a t  t h e  r i v e r  becomes p r e t t y  rough 
i n  t h e  spr9mg - and what do we do then? Well, my answer 
t s  %hat i s  t h i s ,  The s e r v i c e  i s  improved - because t h e  
r i v e r  i s  going f a s t e r .  Moa t h a t  msy sound fa r - fe t ched  - 
but  t h a t  i s  %rue - t he  r i v e r  men w i l l  t e l l  you t h a t .  I 
was concerned about t h a t  - 1 f e l t  s o  concerned when we 
were studying t h i s  L o u i s v i l l e  s i t u a t i o n  - I was concerned 
with f r e e z i n g  of t h e  r i v e r  - it could hold up t h e  se rv ice .  
The answer t o  t h a t  was t h a t  only once i n  30 years  were 
they  stopped from shipping down the r i v e r .  O f  course theg  
had s p e c i a l  f lood  periods t h a t  knocked out the  facilities 
of t h e  ~ f v e ~  and theg couldnot operate  anyway. 

S e a t r a i n  t r a v e l s  r i g h t  out of t h e  Hudson i n t o  t h e  
ocean - i t s  an ocean going v e s s e l  and goes around F l o r i d a  
i n t o  the  Gulf,  I ts a r e g u l a r  ocean-going vessel .  

The E r i e  Barge Canal i s  used mainly f o r  shipments of 
petroleum products coming up t h e  r i v e r  and g r a i n  movements 
going down t h e  canal  i n t o  the  Hudson River  . 
QuestLon: Would it be economical f o r  General E l e c t r i c  t o  

use t h e  E r i e  Canal f o r  shipping t o  t h e  Great 
Lakes? 

There again we a r e  up a g a i n s t  t h e  ques t ion  of tonnage 
o r  volume. Also - f a c i l i t f e s  f o r  loading.  We examined 
t h e  s i t u a t i o n  a t  Schenectady a s h o r t  while ago and found 
t h a t  t h e  Barge Canal dock must be r e b u i l t  - t h e  t r a c k s  
leading  from the  p l a n t  down the  dock i s  covered with 
r e f  use, 

We want you t o  c a l l  on T r a f f i c  a t  any time f o r  in-  
f o r n a t i o n  t h a t  w i l l  aid you i n  your work. 

Today it i s  o m  job t o  buy t r a f f i c  t h e  same as  we 
buy other  m a t e r i a l s ,  Jn other  words, where t h e r e  is  a 
volume movement between two po in t s  we go t o  the  r a i l r o a d  
or t r u c k  l i n e  and reques t  a c o m o d i t y  o r  '%iscount" r a t e .  
If ysu have any volume shipments moving r e g u l a r l y  r e f e r  
them t o  as. 

We have done t o o  l i t t l e  i n  t h e  General E l e c t r i c  
Company recosding and t ak ing  a c t i o n  on volume movements. 
Where %se have volume movements f n  t ~ a n s p o ~ t a t i o n  jus t  a s  
yon have vobume purchases - you expect a discount  or  a 
little b e t t e r  p ~ i c e  than  the  f e l low who i s  not  buying as 
much as gsn are. Consequently, we f e e l  t h e  same way i n  
t ~ a f f f c ,  If" you have a 10% of tonnage moving between two 



points ,  we think we ought t o  ge t  a b e t t e r  p r ice  f o p  it than 
jus t  the  regular  r a t e .  Such consdderation applies  only on 
carload or truckload quan t i t i e s ,  

Question: I urn t r y ing  t o  f i n d  ou t  what 8s cheaper p a i l  o r  
t ruck - and why? 

The quest ion was - what i s  cheaper - kai1 or t ruck? The 
t ruck r a t e s  are  about 10% lower than r a i l .  The f a i l s  have 
been holding the  umbrella over the  trucks Soxa years,  

The questdon was asked - should we speci fy  t o  sh ip  the 
cheapest way possible,  or should we speci fy  a p m t i c u l w  
rou te  f o r  the  vendor t o  ship.  

My answer t o  t h a t  i s  - if you have a l l  the  i n fo~mat ion  
at  hand regarding the r a t e  - and you know which i s  the cheapes 
way - then speci fy  - however, there  are  very few of o m  Purchas- 
ing Sections who have t h a t  complete information - s o  the  s a f e a t  
th ing i s  t o  do what we have been saying r i g h t  along - sh ip  

-pest vag. 

H .  L. Schnell  - Matepials and Purchasing, Building #2-115. 
My responsibiXit ies  i n  pwchasing are  fas teners ,  machine too ls ,  
mater ia l  handling equipment, f ac ta ry  supplies  and sub-contract- . 
fng. 1 could stand here and t a l k  t o  you on any one of those 

i 

- 
items a l l  day. But I t d  l i k e  t o  t a l k  about the  fas teners  
f i p s t *  

Now i n  the  fas tener  l i ne ,  1" l i k e  t o  br ing out a case 
which was ca l l ed  t o  our a t t e n t i o n  the sthef  day by a manu- 
f a c t w e %  of lockwashers. He ca l l ed  on Mr. Bryant. Me said 
o m  business had dropped o f f  i n  the  l a t t e r  p a r t  sf 2.951 and 1952 
a t e ~ r i f  i c  r a t e .  He s a i d  "We d id  $350,000 worth of business 
with you people i n  1950 - $275,000 i n  1951 - but i n  1952 - we 
are  only doing about 12% of what we d id  i n  1951." I was asked 
t o  check with the various plants  t o  f i n d  out why t h a t  i s .  
Gentlemen, it" the  e l iminat ion of lockwashers, - the  elimina- 
t i ~ n  of an expensive f a s t ene r  - t h a t  i s  the  answer from a l l  
o w  plants ,  or reduction i n  inventory. I n  the  fas tener  p ~ o g ~ a m  
we have - t o  begin with - bol t s .  Bolts  m e  an expensive item 
i n  the General E l e c t r i c  Company as you w i l l  f i n d  out and as 
some of you - whom I ta lked wi th  t h i s  morning - already have 
t o l d  me. We have a heterogeneous l i n e  of spec i f ica t ions  i n  - 
the General E l e c t r i c  Company. We have the  C22, C15, CL3 and 
o m  spec i a l s ,  How many of these spec i f ica t ions  are  ac tua l ly  
j u s t i f i ed  i s  a question you w i l l  g e t  i n t o  i n  o w  value analys is  
study. But I want t o  t e l l  you the b o l t  item i s  a very ex- 
pensive one i n  the  Company and i n  my experience s o  f m  I have 
found it qui te  c r u c i a l  t o  the  extent  t h a t  it may be advisable 
t o  ge t  i n t o  b o l t  manufactwe ourselves as  a company, We a re  



faced wi th  one th ing .  Whenever we order a s p e c i a l  specff i ca -  
t i o n  - immediately a set-up charge i s  added and t h i s  i s  
no small  item t o  pay. We have cases where on an o r d i n w y  
1/2" x 6" cap screw - which i s  s l i g h t l y  d i f f e r e n t  than  the  
s tandard  s p e c i f i c a t i o n s ,  we pay as much as $2.20 a piece.  
O f  c o w s e  when we g e t  i n t o  gas tu rb ines  we pay more than  
t h a t  due t o  s p e c i a l  a l l o y  s p e c i f i c a t i o n s .  Yet, i n  o w  
r egu la r  p ~ o d u c t i v e  l i n e ,  exc lus ive  of o w  consumer goods, 
on b o l t s  we have a major problem, a s  f a r  as  cos t  i s  con- 
cerned. One of our t o p  o f f i ces  i n  oln Company suggested 
t o  us t h e  o ther  day t h a t  we rna.ke a companywl.de s%udy of 
t h i s  b o l t  production and put  t h e  necessary equipment i n t o  
some p l a n t  where we a.lready have equipment such as ,  cold 
headers,  automatic, e t c . ,  and evalua te  c o s t  of making a l l  
of o w  low q u a n t i t y  s p e c i a l  b o l t s ,  This may be done i n  
years  t o  come. Now, today, on our pwchas ing  da ta ,  you 
w i l l  f i n d ,  and you perhaps m e  no t  too  w e l l  acquainted 
with them, but  we have as  many as  25  on t h e  pwchas ing  
da ta .  We expect t o  de lega te  t o  t h e  works most of these  
P. O. f o r  the  reason t h a t  i n  the  p l a n t s  where they  have 
l a r g e  volume which was a l r eady  mentioned here,  they  a r e  
able  t o  secure lower p r i c e s  which we can o f f e r  on a  com- 
pangwide volume. That i s  t r u e  i n  a p a r t i c u l m  l i n e  bu t  
not  i n  t h e  overa l l .  Someone mentioned here,  t h a t  on a  
companywide b a s i s  we donat g e t  t h e  information ou$ %Q our 
various people on new items. That i s  t r u e .  We have t r i e d  
t o  c i r c u l a r i z e  t h a t  through Value Mews - which reaches 
about 2000 people. We w i t e  the  ind iv idua l  purchasing 
people. We t r y  t o  a n t i c i p a t e  when the  market i s  going t o  
r i s e  - although p r i c e s  i n  t h e  f a s t e n e r  business  have 
he ld  p r e t t y  f i r m  s ince  1941. There has been very l i t t l e  
increase  i n  p r i c e .  Only the  inc reases  which a re  now 
coming f o r t h  due t o  the  s t e e l  s t r i k e  - which w i l l  perhaps 
a f f e c t  y o w  f a s t e n e r s  about 1.6% t o  2.4%. Mow t h e  l a r g e  
producers and our  l a r g e  vendors a r e  h e s i t a n t  about r a i s i n g  
t h e  p r i c e ,  although we f e e l  they  w i l l  - providing business  
inc reases  - but  business  seems t o  be on a  dec l ine  on a  
nationwide schedule.  Orders seem t o  be f a l l i n g  off  and 
the  market on f a s t e n e r s  i s  s o f t  a t  present .  As you s tudy 
our p a s t  value ana lys i s  programs you w i l l  f i n d  i n many 
cases where you p r e s e n t l y  use 4 b o l t s  - you might make 
a  change and use two - o r  perhaps use a  cheaper f a s t e n e r  
where you were using a  lockwasher. 

The o p p o ~ t u n i t y  i n  value a n a l y s i s  i s  g r e a t  i n  t h e  
f a s t e n e r  l i n e .  Again when you a r e  working with an engineer  
on t h e  use of a  c e r t a i n  f a s t e n e r ,  a c lose  cos t  eva lua t ion  
i s  necessary.  I had one fe l low come i n t o  my o f f i c e  who 
was working on a, p a r t i c u l a r  p ~ o d u c t  over i n  Lynn, and he 
s a i d  "If they  would redes ign  t h i s  product they could take  
of f  about 2 t  Ibs .  of s t e e l  and only use two f a s t e n e r s  where 
they  a r e  now using four  b o l t s ,  t h r u  r edes ign  of the  pro- 
duct .  



SO always, i f  you canfl t  use a f a s t e n e r  t h a t  is cheaper and 
b e t t e r ,  see i f  you can r edes ign  t h e  product o r  work with 
t h e  engineers t o  see if you can accomplish yow ob jec t ive ,  
5 would l i k e  t o  mention b r i e f l y  it has been my experience i n  
t h e  years  t h a t  I have besn I n  t h i  s buslness  - t h a t  t h e r e  i s  
no manufacturing problem t h a t  canna% be solved,  Likewise 
t h e r e  i s  no purchasing problem where there i s n g t  an out.  I t s  
never stymied. I ' d  l i k e  t o  t a l k  now - and switch from %he 
f a s t e n e r s  t o  the  machine t o o l s .  If you look back f i v e  yeam 
o~ one year i n  discussing machine t o o l s  - %aha% was good %hen 
i s  no good today. What .is good tomorrow i s  no good a, year 
from now. Competition - and the demaad f o r  consumers goods- 
far c a p i t a l  goods - i s  namowlng down eompeti$iv%ly throughout 
t h e  na t f  on. Of course t h a t  is t h e  bas ic  m a s o n  f o r  value 
ana lys i s .  L m r y  ~ e a l i z e d  t h i s  some p a p s  ago vhen he brought 
value ana%ys$s i n t o  the General E l e c t r i c  Company. And s o  it 
i s  t h a t  the  design sf machine t o o l s  and f i x t u r e s  p resen t  a 
complicated problem, because none of us i n  om s h o r t  p e ~ i o d  
of o w  manufacturing l i f e  can accumulate a l l  of the  informa- 
t i o n  necessaky which go i n t o  %he des ign  of these  Items. 

N o  one person can absorb a l l  of t h a t  Information beeause 
t h e  manufacturing world i s  moving t o o  fas t .  Nov i n  my p m t i c u -  
f a r  f i e l d  of opera t ion  - we se rve  you i n f o ~ m a t i v e l y ,  if you 
have a problem we a r e  glad t~ g e t  i n  on it with you and show 
you perhaps what o ther  companl,es am doing o r  perhaps what 
 her companies a"pe doing or perhaps po in t  ou% where you can 
reach  a c e r t a i n  vendor who can be of s e r v i c e ,  

Mere i s  an example: One of su. people phoned and s a i d  
I B m  faced  with a s e r i o u s  problem and you ape the  one who can 
h e l p  me. Can you give me a l i s t  i n  t h e  Chicago a rea  of t e n  
d i e  c a s t i n g  manufacturers? Me s a i d  i n  checking over ow9 d i e  
c a s t i n g  c o s t s  t h a t  they  welae high - and I agreed with him. 
So I t o l d  hfm the  names of t e n  d i e  castSng manufactwers  In  
Chicago, La te r  he c a l l e d  up again  and asked t o  have some 
automa.tic screw mechinae people t h a t  can fmmedia%ely g e t  on 
the job that have Open time. I said - Mow much machine tfme 
do you requf re?  - About 80 howa  a month, So  we took c w e  of 
%ha% f o r  him. So, if you have any problems of t h a t  kind - 
e s p e c i a l l y  i n  the  l a r g e  c a p a c i t i e s  we s h a l l  be glad t o  he lp .  

I n  Turbine! Department y~ef perhaps have p len ty  09 Large 
Machine Capacity, b u t  some of our  good c u s t o m e ~ s  and s u p p l i e r s  
do no t ,  For example : B i l l h g s  and S p e n c e ~  and F a m e l  
Bi~mingharn - who a r e  supplying us v i t h  heavy equipment t e l l  
us - ''We c a n ' t  make the de%iver le s  on your equipment because 
om p l a n t  is  loaded and every job has a high p r i o r i t y  - where 
can we get  t h i s  heavy machine work done." Yell some of' them 
weighed 85 toes  - s o  we f i n d  a p lace  f o r  them with some of the  



l m g e  companies and we t r y  t o  make arrangements. So 
we w i l l  do t h e  same t h i n g  f o r  you - i f '  you have a  pro- 
blem - any kind of a  machine problem - Let  us t a l k  about 
modern mechanization i n  connection wi th  machines. Today, 
as  you know, we a r e  i n  t h e  age sf t r a n s f e r  machines. It 
br ings  up the  problem - Can I do t h i s ?  Must I mechanize? 
O r  i s  t h e  semi-automatic machine the  t h i n g  I w a n t w h a t  
kind of a  m a t e r i a l  handl ing equipment do I want? Reminds 
me ~f a c a l l  I had l a s t  week - t he  problem we have been 
workinn on f o r  one of our Eas te rn  Seaboard Plants  where 
the  hgve a  c l a y  handl ing system. There was a  d i f f e r e n c e  
of $4O,OOO i n  t h e  b id  from two l a r g e  mmuf a c t u r e r s  of 
m a t e r i a l  handl ing equipment. I n  t h i s  i n s t a l l a t i o n  t h e r e  
were q u i t e  a  number of s t a t i o n s  where the  m a t e r i a l  had t o  
be weighed - and d i f f e s e n t  chemicals added - and the  
ques t ion  was - s h a l l  we mechanize it f u l l y  - and - or 
s h a l l  we have it semi-automatic - we p r e f e r  t o  buy %he 
equipment t h a t  c o s t  $40,000 more. W i l l  you he lp  us out.  
We got  i n t o  t h a t  problem - and w e  a p e e d  with them t h a t  

' t h e  semi-automatic machine was the  machine t o  buy. Yet 
we kind of f e l t  i n  looking the  two proposals over t h a t  
t h e  o r i g i n a l  proposal  - t h e  one t h a t  vas high i n  p r i c e  
was based on f u l l y  automatic equipment and heavy s t r u c t w -  
a% s t e e l .  This a l s o  included automatic weighing, A 
r e c a p i t u l a t i o n  of both b ids  down t o  where the  t h i n g  was 
economical and perhaps w i l l  go i n  over t h e r e  - s o  t h a t  
i s  another s e r v i c e  t h a t  we can render  unbiased and give 
you a  f r e e  opinion - and w i l l  do a l l  we can %o he lp  you 
i n  t h a t  r e s p e c t ,  

Now when you come t o  handl ing m a t e r i a l  i n  a  produc- 
t i o n  l i n e ,  t h a t  is  where today i n  many of our p l a n t s  t h e  
g r e a t e s t  l o s s  occurs and s i z a b l e  savings can be made. If 
we mechanize the  l i n e  and can w r i t e  some off  i n  a period 
of months t h e  investment - t hen  i s  j u s t i f i e d  i n  t h e  eyes 
of Management - and we go ahead, Should the  product de- 
s i g n  change, we must take  t h i s  i n t o  cons ide ra t ion  En 
t h i s  meckianization and how can we s impl i fy  the  equipment- 
can we take a11 of t h e  models i n t o  cons idera t ion  - can 
we switch over from one l i n e  t o  another l i n e  - and how 
much w i l l  it c o s t  us if t h i s  job goes out of product ion 
i n  s i x  months. We have made s  orne mistakes along t h a t  
l i n e  - I f m  mentioning these  th ings  t o  you s o  t h a t  you can 
use them i n  your eva lua t ion  when you come t o  mechaniza- 
t i o n .  Mow mechanization only w i l l  go a s  f a r  a s  you can 
g e t  t h e  m a t e r i a l  t o  y o m  machine l i n e .  Mate r i a l  handling 
today i s  one of t h e  b igges t  problems i n  indus t ry ,  O w  
advanced management t r a i n i n g  program which we have now 
i s  making g r e a t  s t r i d e s  i n  t h i s  d i r e c t i o n  - we have made 
arrangements f o r  a  number of o w  people t o  v i s i t  modern 
p l a n t s  t o  see  m a t e r i a l  handled a t  lowest poss ib le  c o s t ,  
Thei r  one thought i n  mind i s  t h a t  the  p l a n t  layout  or 



machine layout  i s  nevey ~ d g h t  - I dontt e w e  who l a y s  it 
out - or who puts  2% i n  - t h e r e  w l , l l  alvays be bugs - and 
a s  I mentioned earEiek i n  t h f  s conversat ion - vhst g s  good 
today may Be no good a year from nons - s o  you have ts bear  
$hat  i n  mind when you come t o  p l a n  a nev $ayout - and you 
w e  going t o  be i n  on %hat  a s  time goes on - with yom 
Engineeri  ng Bepartmen%, Now, I mentioned bef m e  t h a t  some- 
time you w i l l  f i n d  t h a t  the mechanized Edea I,a going t o  cast, 
q u i t e  a l o t  of money - t h e  ques t ion  9s - hov long does 2% 
t ake  t o  amortize, 

You w i l l  see  i n  the  automotive indus t ry  and al.so I n  the 
aixpcraf t i ndus t ry  h i g h l y  mechanf zed opera t ing  d iv i s ions ,  you 
might see  a production l l n e  employing a l l  manual Eabsr - and 
perhaps employing g i r l s .  It has been found t h a t  there i s  a 
d i f f e ~ e n c e  i n  labop - s e a s i % i v i t y  - where xens t t%vi%y i s  
requi red  - and s l i g h t  touch - a woman operator  w i E %  out 
peaform a man. J u s t  ILke handl ing big cranes and heavy equip- 
ment. Again, many times t h e  labar  c o s t  rnfght be g r e a t e ~ -  y e t  
t he  maintenance c o s t  i s  another  t h i n g  t o  take i n t o  considepa- 
t i o n .  Refer r ing  back t o  t r a n s f e r  machines - ysut%l have a 
man W. Ford fkom Johns Barnes - cap solne company - t a lk  Lo you 
and show you s l i d e s  of maybe a cy l inder  block going down t h e  
l i n e  - and t h e  human hand doesn" touch it - it would be wonder- 
ful if we could do that on a l l  of o w  200,088 products ok what- 
ever  we ha-ve - b u t  we canvt do it om a l l  of them - bbt vs 
c e r t a i n l y  can do I t  on some of them. And in t h a t  s e l e c t i o n  
you wLL1 b e m  very important p a t  i n  present ing  t h a t  to y a w  
people whwe you can mechanize by t h e  aeans o f  t ransfer  
machines because a f t e r  a l l  prof it i s  based an labop, We 
d e a l  i n  tbes  things - men, materia2, and machines. Larry 
Miles s a i d  "Herb, give the  men a little time t o  ask questions- 
we have about s i x  mdrautes left - t e l l  them when they  can 
start t h ~ o w i a g  them - w i l l  you? 

With that; s i x  minutes l e f t  I think wdgd be$%@? fo rga t  
&he subcont rac t ing  - ve harldba - 1 j u s t  vornld % i k s  t o  mention 
engineering subcont rac t ing  - we w e  co l l abora t ing  wikh the 
Engineering Depmtment on %hat  phase of it you w f % l  f i n d  t h a t  
considerable  saving i s  made I n  d e a l i n g  with engineeying design 
people who a r e  under c o n t r a c t  with us, s o  I t h i n k  t h a t  0s all. 

Ques%ion: Why does the  G-E as a whole have an a v e ~ s l s n  t o  
f o r e i g n  b u i l t  toobs? 

There a re  s e v e r a l  reasons,  one we h a m  found t h a t  an 
c e r t a i n  c f a s s i f i c a t i o n s  - t h a t  I s  c e r t a i n  number of classifies- 
t i o n s  - f o r e i g n  machine t o o l s  - 1 )  we cans t  use c w b s l o y  be- 
cause they  m e  undm-powered. 2 )  Host sf the  f o r e i g n  machine 
t o o l s  operate  with r educ t ion  g e w s  t o  ancrease d s l i v e ~ e d  power 
by t h e  motor, t h e ~ e f  ore, they  use smal ler  motors. That I s  one 



t h i n g  which we have found. Secondly, we have Sound i n  
t h e  f i x t u r e s  and the  des ign  of t h e  t o o l  blocks - t h e  
mrangements f o r  checking - under the  metria: system - a r e  
considerably d i f f e r e n t  t h a n  they  aye i n  t h i s  country,  
Gauging, e t c .  Third,  we a r e  manufacturers of e l e c t r i c a l  
equipment. On a l l  - on t h e  f o r e i g n  machine t o o l s  we bug 
we a re  buying f o r e i g n  motors - because we buy them equipped 
with motor, Row the  A i r  Corps w a s  the  f i r s t  t o  b r ing  t h i s  
out.  A s  you r e c a l l ,  a  machine t o o l  show took place i n  
P a r i s  about two years ago - we s e n t  a de lega t ion  over 
t h e r e  - and the  r e s u l t  - we col labora ted  with t h e  A i r  
Corps and we bought a  s i z a b l e  amount of f o r e i g n  machine 
t o o l s  and we had t o  cancel  a very s u b s t a n t i a l  amount of 
it due t o  Government changihg the  A i r c r a f t  Program t o  a 
long range program, 

Mow jus t  how f a r  f o r e i g n  machine t o o l s  a re  puled out 
by our Company we donst  know - t h e r e  i s  no o f f i c i a l .  s t a t e -  
ment t h a t  you c a n ' t  buy a f o r e i g n  machine t o o l  - bu t  keep 
t h i s  i n  mind - t ake  f o r  ins t ance  on t h e  Reischhauer g e m  
too th  gr inder  t h a t  we a r e  using i n  Lockland, it i s  made 
I n  Switzerland - t h e r e  i s  nothing l i k e  i t  i n  ' this country- 
on t h e  r e d  l i n e r  c h a r t  =where it shows t h e  form of the  
t o o t h  you g e t  a s t r a i g h t  l i n e  showing t h a t  t h e  involu te  
too th  formed the  pressure  angle and the  base r o l l  are a l l  
100s p e r f e c t  and t h a t a s  what we need - p e r f e c t i a n  - i n  
j e t  engines - t od  approach t h e  ob jec t ive  - f n  t r y i n g  t o  
work up t o  t h e  l 5 O O  Ib .  r a d i a l  s t r e s s  engine which we 
t h i n k  the  Russians have got .  Does t h a t  answer your 
quest ion? 

Quest ion:  

You have been t o l d  t h a t  t h e r e  i s  a d i f f e r e n c e  of  
66 2 / 3  percent  - - no 66 2/3 percent  d i f f e r e n c e  i n  p r i ce -  
t h a t  i s  t r u e  i n  many of the  foreigbz machines. Yet, by 
the  time you pay your duty  - t a x  - and g e t  them out - 
and go t o  the  r e sea rch  of s e t t i n g  them up - y o u n l l  f i n d  
t h a t  t h e  saving has been o f f s e t .  It i s  our experience 
t h a t  t h a t  has been o f f s e t  cons iderably  i n  some ins tances .  

You have had your experience? We d o n B t  want t o  
condemn anything t h a t  i s  good t h a t  i s  made abroad. Mow, 
you t ake  t h e  Swiss gages i n  c e r t a i n  l i n e s ,  we haven ' t  
been able  t o  g e t  along without them - and we havent t  
been able  t o  dup l i ca te  them i n  t h i s  country. Exception- 
a l l y  good i r o n  ore i s  produced abroad e s p e c i a l l y  i n  
Sweden. We use some of t h a t  i n  t h e  production of o w  
t o o l  s t e e l s -  while they  do have t h e  ore and raw mate r i a l s  
abroad they  do not  have t h e  know-how - and they  h a v e n s t  



l ea rned  - well ,  6slE put  A t  t o  you s t r a i g h t ,  t hey  l a c k  value 
ana lys i s ,  they  donat know how t o  p ~ o d u c e  value off the  
machine because they  d o n Q t  have volume produet ian  abroad f n  
order  t o  dup l i ca te  what we have t o  do i n  t h f s  country,  %ex$ 
ques t i o a ?  

Question: The ques t ion  i s  - I s  the  Swiss machine an excsp- 
t i o n  t o  the r u l e  of the  items t h a t  I have mentlonad. 

I t h i n k  you w i l l  f i n d  t h a t  t h e r e  WE! aome mac2ain.e opera- 
t i o n s  t h a t  do out-perform us i n  the smaflar s i z e s  and perhaps 
a re  more a c c w a t e .  Bow they  hold  to le rances  over these  t o  a 
half a thousand on some of t h e i r  small  screw machines and 
m a l l  automatfcs, i n  fat% some of our screw machine depar t -  
ments a re  g e t t i n g  p r i c e s  on purchasing those p m t s  over the re -  
because they  e l imina te  gr inding  opepations and - but t h a t  i s  
not  t r u e  i n  the  o v e r a l l  on t h e  f o r e i g n  machines. The Swiss 
work very accura te ly ,  - Tkeip v o r h a n s h i p  f s  somethdng - t h e  
f i n i s h  on them - how they  gee t h e  f i n i s h  on t h e i r  bearings is 
almost something unbelievable - but  i t s  wonderful, We @ a n 8 t  
descr ibe  t h e  reasons,  but  remember t h a t  Labor, Overhead and 
Mater ia ls  c o s t  much l e s s  abroad than  i n  o m  own country,  

Question: How can we d iscover  t h i s ?  

Well, we can r e f e r  you t o  p l a n t s  who have had experience- 
ldke t h i s  gentleman here  - and t h % s  gentleman has had ex- 
per ience i n  f o ~ e i g n  machine t o o l s .  We can get you the  i n f  orma- 
t i o n  on f o ~ e i g n  machine t o o l s  from o w  p l a n t s  and o thers  using 
them i n  t h i s  country a t  $ o w  requese,  

Well, Herb, you a re  on t h e  s t a f f  of every General E l e c t r i c  
man who wants t o  improve value and ~ e e d s  to know something 
about machine t o o l s .  I s ~ ~ t  %ha t  t r u e ?  

That  9 s  c o r r e c t .  

What i s  your telephone number? 

A y  gosh, he knows it, I t s  81% right if any of these  
f e l l o w  c a l l  you a t  any time t o  ask y a w  ideas  or  suggest ions? 

May I s a g  if 1 am away - o~ down i n  %he works - o r  a t  a 
meeting, leave  your problem or phone number vi th my o f f i c e  
and I w i l l  g e t  i n  touch wi th  you as  soon as  poss ib le .  



If you w i l l  ask the  ques t ion  of my s e c r e t a r y  - she 
w i l l  r ecord  it and I ' l l  g e t  the  answer back t o  you, 

Thanks a l o t ,  Herb, it looks very suspic ious  i n  the  
back - it looks as  i f  we might g e t  something t o  e a t  - s o  
if you w i l l  l i n e  up we w i l l  s ee  what we can f i n d .  

L. D. Miles - - - - 

O u r  s u b j e c t  today, fe l lows,  i s  the  r e l a t i o n s h i p  of 
value ana lys i s  t o  manuf ac%uring. F l rs  t of a l l  what a s 
the  r e l a t i o n s h i p  of value a n a l y s i s  t o  anythf ng? The 
job of t h e  purchasing-value-analysis s p e c i a l i s t  i s  t o  
he lp  everybody d o  e v e ~ y t h i n g  b e t t e r ,  For example, i t s  
r e a l l y  t o  h e l p  purchasing people g e t  b e t t e r  supp l i e r s ,  
and it works. kJe can? 

I t s  t o  h e l p  the  engineers  g e t  b e t t e r  designs,  and 
we can. You a re  beginning t o  s e e  it on t h e  th ings  you 
are working on now, and then  i t  fol lows jus t  as n a t u r a l l y  
t h a t  i t s  our opportuni ty t o  h e l p  manufacturing people do 
t h e  th ings  t h a t  they  do b e t t e r .  Now t h a t  means two 
th ings .  It gives  us the  opportuni ty t o  give them t h e  
courage t o  d o  t h e  th ings  that they  should do a 1st b e t t e r ,  
and it discourages them from doing the  th ings  %ha% they  
a re  doing and shouldn" do. Well, now, what does manu- 
f a c t u r i n g  do angway? I ought t o  have you fel lows t e l l  me 
t h a t ,  bu t  you would use up a l l  my time. They use machines, 
processes ,  and people t o  change t h e  form of' ma te r i a l .  Mow 
i n  value ana lys i s  we w i l l  work with t h e  f i r s t  two: t h e  
machines and t h e  processes .  So faaa we have not g o t t e n  
i n t o  M r .  Boulwarets area.  So our Job w i l l  be t o  Lry t o  
h e l p  manuf a c t u r i  ng people use machines, ma te r i a l s  and 
ppocesses t o  b e t t e r  advantage, F i r s t  1 9 1 . 1  t e l l  you a 
s t o r y  about nine manufacturing men who we had t h e  opportu- 
n i t y  t o  have i n  a value a n a l y s i s  course of e i g h t ,  one-hour 
sess ions .  A t  t h e  end of t h e  c o w s e ,  we took a vote on 
t h e  quest ion:  What pescentage of y o w  time do you spend 
i n  doing th ings  e x a c t l y  the way YOU t h rnk  they  ought t o  
be done? Foul of these  nine e x c e l l e n t  manufacturing man 
s a i d  t h a t  i n  l e s s  than  20 percent  of the  time d i d  they  
do t h e  jobs the  way they  thought they  ought to be done, 
o r  supervise  them and have them done i n  t h e i r  area the  
way t h e y  ought to be done. T h ~ e e  of them s a i d  40 percent,  
one of them s a i d  50 percent  and one s a i d  75 percent .  My 
gosh, fe l lows,  t h e r e  Ps power i n  manufacturing, The 
supervisors  on t h e  jobs s e e  t h a t  th ings  are not  being 
done t h e  way they  ought t o  be done, but t hey  a r e  powerless 
t o  do anythtng about it, You can su re  h e l p  us .  Now we '11 
break down t h e  th ings  we can do f o~ manufactusing i n  about 



seven quick s t eps .  

1, Evaluate f o r  manenf actuving,  For example, a s q u a d @  
s h a f t  about t h e  s i z e  of a foun ta in  pen used on one of 
products c o s t s  $1.07, It i s  being made i n  t h e  f a c t o r y ,  
Whatjs it  worth"?^ one would ever  bothats t o  f i gme  it out 
because they  wanted t o  make tha  th ing .  E%ra%eea%%ntr, it, 
was found t o  be worth 17 cents, Ver~dors who do t h a t  work 
and do it r e l i a b l y  do it f o r  17 cents .  Now t h s g  know what 
i t  i s  ~ ~ r t h ~  

Well, t h e  manager sf the  opera t ion  c a l l e d  the manager 
of the  screw machine c o n t r i b u t i n g  d i v i s i o n  i a z  and asked 
"How come?" He said a l o t  of th ings ,  " In  the f f m %  place,' '  
he sa id ,  "You use 2000 of those  a y e w .  You never order  500 
o r  1000 a t  a time. You may order 15, and t h e  next week 200, 
and the  next time 6, There i s  no rhyme or mason t o  -ite 
SecondZy we have an o ld  machine that  w i l l  do tha t  job, and a 
man t r a i n e d  t o  do t h e  job. I t s  a nuisance anywxy, and we 
j u s t  have hlm do it, " 

There were two or t h r e e  other reasons which weye shallow 
and broke down when they  had the r e a l  value to measwe it, 
They decided t h a t  50 cents  was the  c o s t  they  ought t o  have 
f o r  it. The rnana,ger declded they  ought t o  buy it f o r  17 cents  
ins t ead  of making it f o r  50 c e n t s ,  But t h a t  was h%s decis ion-  
no t  value a n a l y s i s .  That i l % u s % r a t e s  the eva lua t ion  end, 

Here i s  a n o t h e ~  one, and here  again  Is11 use these s h e e t s  
because you m e  l e a r n i n g  t o  use them, This shows th l , s  p a r t  
i n  a hundred thousand has $2 worth of m a t e r i a l  a thousand, 
$9.00 the  man takes  home, and $32.QO shop c o s t ,  But t h e  
s p e c i a l t y  supp l i e r ,  Mohawk vho was here  t h e  o t h e ~  day, makes 
t h e  p a r t  and sells it f o r  $7.00 complete. The man took home 
$9.00 i n  la,bor before.  Now t h e y  know they c a n f %  compete 
against  spec ia l f zed  equipment such as t h a t  because of t h e  
evalua t ion .  

Secondly, value a n a l y s i s  c a l l s  a t t e n t i o n  t o  c o s t s  %hat 
appeaz no t  t o  con t r ibu te ,  Wov t h e ~ e  a r e  dozens of examples 
sf t h a t :  R e a ~ i n g  opera t ions  that c o s t  a n i c k e l  a uni% - 
omit t h i s  e n t i r e l y  because no%hing f i t s  a g a i n s t  t h i s  space - 
v e l d  t h i s  p a s t  wi th  fsw welds - where ssmewhere e l s e  it has 
six, and a11 kinds of c o s t s  t h a t  done$ appe= t o  con t r ibu te ,  

Third i s  the r e l a t i o n s h i p  of value a n a l y s i s  t o  manuf a c t w -  
ing. We a r e  on %he xnanufactwing team, What can se d c  to 
help them, We can a s s i s t  %he fa .ctorg t o  maka those items 
which w i l l  show them a ppofi%, ROW l e t 8 9  l o o k  a% a few, 



Hexae i s  an item with a c o s t  of $3,20. I% can be p w - -  
chased f o r  $1.39. Where can the  f a c t o r y  g e t  any p r o f i t  
out of making t h a t ,  Row can M r .  Millham f i g m e  he i s  
g e t t i n g  any r e t u r n  per  sqezwe f e e t  i n  t h e  f a c t o r y  making 
a p a r t  t h a t  can be bou h t  on the  open, market f o r  $1.39 
when the  shop c o s t  i s  I 3,20 when we make it owsel-ves. 
Here we a re  he lp lng  them g e t  out of t h e  p r a c t i c e  of using 
o u r  f a c t o r i e s  and o m  o ~ g a n i z a t i o n  a t  a l o s s ,  

The next one - here i s  a p a r t  befng purchased f o r  
$4.90 per  thousand. We use a l o t  of' them. It can be made 
f o r  $2.72 per  thousand, Bring it i n  and make it! I n  
o ther  words we a re  f i l l i n g  t h e  f a c t o r y  with work t h a t  w i l l  
pay a p r a f i t .  

Now, consider  a s o u p  of tubes ,  One of o w  f a c t o r i e s  
d i d  what they  thought was an dngenious ar~angement  f o r  
bending copper tubes.  But l e t g s  see  bow they  s t a c k  up, 
This one c o s t  9,00 a thousand; it can be purchased f o r  
$2. This w a s  t 15,000 a thousand; you can buy it de l ive red  
f o r  $9. This  one, $12~00; you can bug it de l ive red  f o ~  
$6. Again we are using o w  valuable  space a t  a l o s s .  
Value a n a l y s i s  can h e l p  t o  s t o p  t h a t .  

Bow I don ' t  mean t h a t  you a r e  always going t o  be 
welcome when you show the  f a c t s ,  But you% job i s  t o  in -  
sure  t h e  f u t w e  of the  Company by he lp ing  %oday t o  r o o t  
out t h e  l o s s  operat ions not  w a i t  u n t i l  t h e  box o f f i c e  
c loses  us out - not  wait u n t i l  they  q u i t  buying o w  
product. And you can do it. 

The next  system i s  t o  a s s i s t  them i n  using new equip- 
ment, new processes ,  and new methods sooner. For 
example, we were using a s h a f t  and hub assembly, machined 
both of them and mounted them toge the r ,  A s u p p l i e r  w i l l  
use t h e  machine s h a f t  as an  i n s e r t  and c a s t  - d i e  c a s t i n g  
on the  hub. The c o s t  goes from $1.12 t o  S.62 - $29,000 
saved. Again t h i s  p w t  looks very much l i k e  a washer, 
but  it was considered t o o  t h i c k  t o  make as a washer, s o  
it was c u t  from tubing.  However, a s p e c i a l t y  s u p p l i e r  
can make t h e  equipment even t h a t  th i ck .  The washes which 
was cos t ing  $9.48 per  thousand changes t o  $1~84 per  
thousand - i n  o ther  wopds from about $10.00 t o  $2.00 - 
one f i f t h  t h e  c o s t .  Surp r i s fng ly ,  $4000 was saved on 
t h a t  one item. I d o n l t  be l i eve  it ,  I b e t  it i s  $400, 
but  t h e  pepcentage i s  t h e r e ,  

Next, here  i s  a p a r t  being welded i n  a way a t  t h e  
p resen t  t ime, The ske tch  shows how it can be s e t  up and 
welded d i f f e r e n t l y .  That i s ,  t h e  p repara t ion  i s  d i f f e r e n t  



and t h e  c o s t  goes from .39 a p iece  t o  .28 a p iece  bere 
saving $11,000. What w e  we doing? We a r e  a s s i s % l n g  manu- 
f a c t w i n g  t o  g e t  new me%hsds and new techn%ques ssonep, Here 
i s  a p a r t  t h a t  goes from $6,00 a thousand %o $2.00 a thousand. 
The proposed c o s t  i s  es t imated  using a one  pera at ion d i e ,  The 
p resen t  method i s  t o  punch blank and then  re-punch, We%$, by 
using t h e  proper t o o l i n g  Ins tead  of t h e  t o o l i n g  they  had,  t he  
c o s t  i s  c u t  t o  a t h i r d .  

F i f t h ,  a s s i s t  them t o  g e t  t h e  r i g h t  t o o l i n g  considering 
the  p resen t  volume. E should have had the  Pas t  one in t h l s  
c l a s s ,  but here i s  another example. Costing $16.00 per 
thousand and these  a re  a91 l i v e  examples i n  o m  products i n  
t h e  l a s t  two years ,  we have c u t  Q6.00 t o  $9.00 - t h a t  9 s  
about h a l f  - by spending $650 t o  put  more c a v i t i e s  in t he  
mold. The volume had grown on us and we h a d n q t  kept up with 
it. 

Six,  a s s i s t  manufactwing t o  g e t  des ign  changes made 
vhich f a c i l i t a t e  manmfactming, and t h a t g s  a very b i g  po in t .  
Here i s  a bracket  as  it s tands  which cos t s  $3,60, Changed 

- t o  use Xess m a t e r i a l  and a b e t t e r  process  it w i l l  do $he same 
job and i n s t e a d  of 36 it c o s t  2.5,  saving $14,000 on it. 

An aluminum f a a t e n e r  was used t o  hold f e l t  t o  a small 
c o l l a r ,  By going t o  t h i s  new meta l  s t i t c h i n g  technique and 
s t i t c h i n g  the  f e l t  i n s t e a d  of using %he aluminum f a s t e n e r ,  
the p r i c e  went from $7.00 per  thousand t o  10 cents  per  
thousand. 

Then we have an asxernbly c o s t i n g  $1~.90 per  thousand, 
and it goes t o  $6.80 per  thousand because t h e r e  i s  one reaming 
opera t ion  i n  it t h a t  i s  making no contrEbuLion i n  t h e  way it 
i s  now being done. Therefore,  we helped g e t  t h e  engineers  t o  
reraove it. 

Seventh and l a s t ,  a s s i s t  manuf a c t w i n g  t o  eliminate mis- 
understanding t h a t  comes between design, and commercial, and 
purchasing, and manufacturing. For example, on one of  our 
devices  was a U-shaped bracket .  That bracket  c o s t  42 cents ,  
a t e r r i f i c  p r i c e  f o r  a simple bracket .  As we s tud ied  it wi th  
t h e  methods and planning people they  s a i d  t h e r e  was 16 cents  
i n  t h e r e  f o r  a f i n a l  s i z i n g  opera t lon  between t h e  two ends of 
t h e  bracket .  Why w a s  It s i z e d ?  Well, because 3.t f i t s  on a 
machine c a s t i n g  and we wanted a p e r f e c t  f i t  on it always, 
F ine  J 

One of the  younger fellows l e f t  t h e  meeting. He was a 
methods man, a,nd he came back brandishing a gn.eat b i t  l e a d  
mal l e t .  He sa id ,  "I 've jus t  been out on t h e  assembly l i n e  



where we put those togethea., and we have never y e t  put  
one together  t h a t  we d i d n ' t  hammer," Get t ing  t h a t  mis- 
understanding out immediately took out t h e  16$ t h a t  t h a t  
i tem cos t .  Them a re  o ther  i n n u n e ~ a b l e  examples w h e ~ e  
you w i l l  b r ing  t o  l i g h t  th ings  t h a t  are being done due 
t o  misunderstanding. 

Mow I s m  going t o  swn t h i s  a l l  up, and t b o w  i t  open 
quest ions.  I t h i n k  by now a l l  of you m e  g e t t i n g  p r e t t y  
we l l  informed on jus t  t h e  r e l a t i o n s h i p  of value ana lys i s  
t o  everything,  and I B m  not  going t o  take  a l o t  0% time 
t e l l l n g  it t o  you. WePve t a lked  about engineering, pm- 
chasing, vendors, buying, and I f i n d  t h a t  as I g e t  t o  
these  new s u b j e c t s  we have p r e t % y  much covered t h e  ground, 
and I f i n d  t h a t  we can cover them very qufckby as  I am now 
doing with manufacturing. 

Don" do t h e  manufac tu~ing  work, T h a t $ %  g e t t i n g  t o  
be old s t u f f ,  because we have t o l d  you no t  t o  do the  en- 
g ineer ing  work. Donot do t h e  buying but  teach them t o  
do it. How donet do t h i s .  We f i n d  t h a t  when we g e t  
t r a i n e e s  from methods and planning, t h e  $ % r s t  t h i n g  they  
do i s  s i t  down at  t h e i ~  desk and, by gosh, they  do t h e  
same work here  they  were doing before t h e y  changed jobs. 
Don't do it. You r e a l l y  w e  supposed t o  r each  ou% and 
have your job r o l l i n g  with a Eot of people helping,  Donct 
do much methods and planning work, a l i t t l e  engineering, 
a l i t t l e  method and planning, and a l i t t l e  a c t u a l  p u ~ -  
chasing - but  no t  much, Donf t  do anybodyfs job f o r  them. 
Eow t h e  main th ing ,  then, i s  t o  keep every square f e e t  of 
Genepal E l e c t r i c  f look space paying i t s  way and paying a 
p r o f i t  t o  t h e  Company. 

Question: . , . , . . 
Answer: We see  the  l a r g e  volume item or the  i tem t h a t  

you fe l lows s tudy and it may be cos t ing  50 per- 
cent  more i n  t h e  f a c t o r y ,  You take It out and 
it  leaves  the c a t s  and dogs i n  the  f a c t o r y ,  
which inc reases  t h e  coa t  on the  c a t s  and dogs. 
What's the  answer? 

Quest ion:  , , , , . , 
Answer: You a r e  pena l i z ing  y o w  high product ion jobs 

by making them c a r r y  an u n f a i r  bwden  a l o t  of 
times. When you s p l i t  %hem apart it makes 
q u i t e  a d i f f e r e n c e ,  
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C omment : 

What you ape saying t h a t  a c t u a l l y  these  c a t s  and 
dogs a r e  cos t ing  you  ysw  p r o f i t s  bu t  a c t u a l l y  you 
donr t  know it as  long as  youBve got them together .  

I wouldnst give a  vendor a job unless  he was w i l l i n g  
t o  take some of the  c a t s  and dogs too.  

The c a t s  and dogs a r e  c a t s  and dogs because they  a r e  
not  paying t h e i r  own way. L e t t s  f i n d  out where t h e  
l o s t  c o s t  i s ,  If they  canat  b u i l d  the  high produc- 
t i o n  u n i t ,  put it outs ide .  Then we can g e t  t o  the  
r i g h t  c o s t s  on the  o ther  u n i t s  too.  Maybe you might 
have t o  put  some of t h a t  outs ide  i f  we can" do the  
job i n  o w  own plant. 

I t h i n k  we a r e  a p t  t o  f i n d  s o w c e s  f o r  c a t s  and dogs 
a t  lower c o s t s  as we a r e  a p t  t o  a t  high product ion 
items. I t s  no a11 one-way road.  

I want t o  comment on what was s a i d  i n  connection w i t h  
oneof OUP products with 200,000 a year production, 
That only meant about 500 ordering quarzti t ies at t he  
most, They took t h e  viewpoint t h a t  we c a n f t  buy these  
machine screw p a r t s ,  because the  volume i s  too  small .  
So l e t o s  use a value a n a l y s i s  approach. Two vendors 
were s e l e c t e d  of about t h e  same s i z e ,  They c o u l d n q t  
be b ig ,  because t h i s  job is  t o o  small  f o r  them t o  be 
bothered with. They cou ldn l t  be smal l  or they 
wouldnkt have enough machines t o  do it. Vendors were 
s e l e c t e d  by using o w  heads, and t h a t  13  ghat  we ape 
t r y i n g  t o  teach.  We s e l e c t e d  vendors who had about 
a hundred employees. They wsuld have about t h e  ~ f g h t  
range of machines. Orders vhich aze m l a t i v e l y  
small would be important t o  them, They would bother  
with them. One vendor i n  t h i s  case was i n  Boston, 
The o ther  was i n  Brooklyn. Each vas i n v i t e d  i n  and 
Looked a t  the job. He was shown not  one part bu t  
about a  dozen p a r t s  t h a t  go i n  t h i s  same device - a 
kind of a cont inuing apparatus  - low volume - bread 
and b u t t e r  type of th ing ,  T o l d  ve would be order ing  
these  month i n  and month out i n  small  quant i ty ,  t h e  
two of them d id  l i k e  it. And they  a r e  very r e l i a b l e ,  
And t h e i r  c o s t s  were about a  one-third t o  a one-fowth 
lower than  our coats  a t  o w  own f a c t o r y ,  

Quest ion:  If you t r y  and g e t  a vendor who i s  t ak ing  one of your 
high product ion p a r t s  t o  a l s o  take  t h e  c a t s  and dogs, 
you a r e n ' t  g e t t i n g  anywhere ape you? You a r e  f o r c i n g  
him t o  l i v e  wi th  what you a re  t r y i n g  t o  g e t  out from 
l i v i n g  with,  and it d o e s n f t  make a p r o f i t  f o r  anybody. 

Z 



Answer : This may be a l i t t l e  d i f f e r e n t  than  s om@ of 
t h e  th ings  some of you Fun i n t o ,  but  I f b l  t e l l  
you what we r u n  i n t o  dovn i n  Baltimore,  We 
take these  so-ca l led  c a t s  and dogs from which 
you can!% make any money, and we give  %hem t o  
our competitoas. We l e t  them f ~ m i s h  these  
products t~ us, and w e  keep t h e  gcsd s t u f f  f OP 
owse%ves.  Now t h a t  a c t u a l l y  f s  being done 
and it works. They a r e  gaing t~ have some 
business  anyway, So we give o w  cornpetitom t h e  
c a t s  and dogs and they  s e l l  them back t o  us,  We 
s e l l  them as t h e  middle man and s t i l l  make some 
money on them. We d o n ' t  have t o  manufacture 
them. We keep t h e  cmam of' t h e  s t u f f  i n  QUP 
own p l a n t  and t h e  compet9tors can9% get  them 
s o  it  works both  Ways. 

Question: IsnCt it p a r t  of W ,  Dushmanns p lan  t o  segke- 
g a t e  the  c a t s  and dogs f n  a f a c t o r y ,  and make 
a s m a l l  job shop business  out of S t  s o  t h a t  
those that d s n f t  pay w i l l  be e l iminated ,  

Ansver : That sounds l i k e  an awfully gssd idea.  

Quest ion:  A s  an example, ve have an awful l o t  of p a r t s  
t h a t  a r e  a c t u a l l y  m i t t e r a  up f o r  screw machine 
o p e r a t i ~ n s  whlch a t  one time vese volume. And 
maybe youQve go t  t e n  p ieces  today, Can you 
expect  a vendor t o  quote on those pieces  - 
which i s  i n  l isle with o w  p o l i c y  - nomnally, t o  
g e t  a quota t ion?  

Answer: H. i s  t ax ing  about t h e  dozens and dozens of 
p ieces  here you jus t  have one, or %wo, or ten ,  
03" twenty. Everyone 06" those dea l s  has % Q  be 
handled and should be handfed as  a lump. That 
i s ,  put  a group of t h i s  s t u f f  together ,  f i n d  
somebody who would be interrested,  and work wi th  
him, O r ,  do t h e  same i n  OUT own f a c t o r y e  Work 
it i n  a lump toge the r  s o  you can g e t  away from 
the  l o s s e s .  I t h i n k  we a re  going t o  have t o  
do some mighty c l e a r  thenking on these  l o s t  
items t h a t  I n f i l t r a t e  a l l  o w  l i n e s  s o  t h a t  we 
donst  know where t h e  p r o f i t s  a re .  lvfaybe some 
of t h e  ideas a r e  coming %or%h, Let  us be t  the  
IGE i n  here f o r  a minute, 

Quest ion:  A l l  t h e  t a l k  has been about vendors t h i s  and 
vendors %hat .  We have a r e s p o n s i b i l i t y  too.  
What i s  it? About 75,000 people i n  t h e  
immediate w e a  around here kaho are making t h e f r  
l i v e l i h o o d  i n  OW p l a n t s ,  How long i s  it going 
t o  be before we wind up merely as an assembly 
operat ion? 



Answer : A very, very e x c e l l e n t  point!  Couldntt  we change 
t h a t  ques t ion  a l i t t l e ?  I mean I a m  going t o  
take the  l i b e r t y  t o  change it, bu t  you wo.slat l i k e  
it. If o m  cos t s  w e  high i n  o w  p l a n t  as  compa~ed 
t o  the  a c t u a l  value t h a t  us e s t a b l i s h e d  by what 
o thers  ape doeng it f o r ,  and i f  we d o n i t  use t h a t ,  
i t s  jus t  a ques t ion  of deciding what time we m e  
going out of business .  We can continue t o  make 
these  th ings  and s l a p  our Sa les  Dapa~tment  with 
e x t r a  c o s t s  - c o s t s  t h a t  o m  cornpetitom donet have 
t o  e x t r a c t  from t h e  publ ie  - and that w i l l ,  paaobably 
prolong ow. life and l e t  us dwindle o f f  t o  a slow 
death  i n  about f i v e  t o  ten g e m s ,  OF, WB can do 
the  t h i n g  the  o the r  way. I doart th ink  we h a m  
any choice, fe l lows.  We cannot accept  c a s t s  on p a r t s  
t h a t  a r e  above t h e i r  value. 

Comment: This i s n f t  a ques t ion .  I t s  a suggest ion which might 
help. It helped me anyway. It a l o t  of' f a c t s  and 
f i g w e s .  It won% mean anything t o  US when we a?e- 
r e a d  the  th ing .  Could you put  a p i c t u r e  t o  i% and 
show us where you go t  it from when you m i t e  up t h e  
th ing?  

Answer .o I t h i n k  you have a good i d e a  t h e r e .  I have been 
wondering how we sve been g e t t i n g  across  to you t h e  
s t o r y  by reading  t h e  before and a f t e r  and I F d  l i k e  
t o  b o w .  &e we g e t t i n g  it across ,  or a rene t  we? 
Or w i l l  ye have t o  have some kind of a f i g u r e  before  
you t o  show t h e  before and after? to get it ac ross ,  
We ape t r y i n g  t o  t ake  but the  r i g h t  way out - not  
t h e  lazy way out .  It t akes  a l o t  more e f f o r t  and 
time t o  make up c h a r t s  on a l l  of these  th ings ,  bu t  i f  
we a r e  no t  g e t t i n g  t h e  s t o r y  across  without them, we 
must make thew up. How do some of t h e  o thers  f e e l ?  

Question: The ques t ion  i s  on "Value News. " Why d o a g t  ve 
i d e n t i f y  vendors? 

Answer :: Wetla d i scuss  Value News i t s e l f ,  and b r ing  it  up 
a t  that  time. But these  s h e e t s  do g e t  outs ide  t h e  
Company we have f aund, and they  g e t  out t o  some of 
the  competitors of o u r  customers who a r e  competitors 
of  t h e  vendors who w i l l  be on t h e r e ,  And t h e  Sales  
Department i s  a l i t t l e  afraid f o r  us t o  put  something 
l i k e  t h a t  i n .  One of o w  good customers comes i n  
and says,  "See here ,  you w e  a d v e r t i s i n g  o m  vendor, 
and I pay you 10 percent  more f o r  evelay G-E m o t o ~  
we ge t .  So we have t o  be ca re fu l .  But I t h i n k  
what we w i l l  do i s  g e t  a l i s t  of a l l  the  value 



analysis  people and issue  a supplementmy sheet  t o  every 
"Value News" giving him the  e x t r a  data,  s o  %hey w i l l  
have the whole s tory .  

Lou Schi l l ing,  Kolcast Indus t r ies  

Good Afternoon! 

Weqre going t o  show you some s l i d e s ,  f i s s t ,  of our 
progress, t o  give you an idea  of how we go about making 
cast ings by the  frozen mercury process. Wenre going t o  
sk ip  over the  phase t h a t  takes place i n  the  design of a 
d ie  and s t a r t  out with the  d i e  being assembled f n  o w  
f reezing box. This is  a s t e e l  d i e  i n  whlch we f reeze  
mercury t o  produce a f rozen mercury piece t h a t  looks 
exact ly  l i k e  a hinge and which w i l l  be the  same par t .  
Let me explain t h a t  what we do i s  f reeze  mercmy fn to  
the shape of the  a r t i c l e  we are t ry ing  t o  p~oduce ,  Tha t t s  
done here by pouring the  mercury f n t o  the  s t e e l  d i e  pre- 
pazatory t o  f reezing it, The mercury i s  moved mound i n  
the  s t e e l  d i e  t o  g e t  r i d  of any a i r  p ~ c k e t s  and the  
mercury i s  completely f i l l e d  i n  a l l  fhe cav i t i e s  of the  
die.  The d i e  i s  submerged i n t o  acetone which i s  r e -  . 
f r i ge ra t ed  by dry i c e  and kept a t  a constant temperatme 
of about 100 degrees below zero P. M t e s  mercwy is 
frozen the  d i e  i s  disassembled and i n  t h i s  p ic ture  you 
have one ha l f  of the  d i e  removed, Thfs $3 s t i l l  f u r the r  
disassembly of  the  d i e  p r e p a r a t o ~ y  t o  removing %he 
mercury, the  frozen mercury piece which we c a l l  o w  
pat tern .  This i s  a mercwy pa t t e rn  of a General E l e c t r i c  
mounting bracket which i s  now purchased by the  Lynn River 
Works, Inspection of the  p a ~ t  takes place t o  be c e r t a i n  
t h a t  any imperfections i n  the  merctxy pa t t e rn  aye repai red.  
We can f i l l  up any vacancies or any small irnpesfections 
by ac tua l ly  placing a l i t t l e  piece of mercwy r l g h t  on 
top of the  mercury t h a t  as there.  Mercury has the property 
of making a complete m e t a l l w g i c a l  bond merely on con- 
t a c t ,  s o  r epa i r s  a re  very easy a t  t h i s  s tage .  This i s  s 
Fa i rch i ld  hinge which has been produced i n  the d i e  of 
whfch we have seen i n  the  sequence here,  After the  p w t  
i s  removed from the  d i e  it i s  placed i n  a l a rge  d i p  box 
and here it i s  submerged i n t o  a ceramic s l w r y .  

There w e  a s e r i e s  of dips.  Generally we take three  
"first dips" which have a very f i n e  mesh and give us the 
ins ide  spacing of what w i l l  be the  mold, After the s e r i e s  
of these f i r s t  dips  we go t o  a concrete .dfp  which i s  the  
same material which i s  a coasser l a rge r  mesh which w i l l  
give more s t reng th  t o  the  mold. These m e  molds t h a t  have 



had both the  pr ice  and ffslish d i p  and have been r:.emovdf.~~orn 
the  d ip  box t o  allow the  mercmy t o  melt out,  The mercwg, 
sf comse,  i s  recovered and r e f i l t e ~ e d  and cleaned axld used 
again, The molds a re  then i n  the  so-cal led green s tage  and 
we prepare them i n  inconel. pans and prepme them fop %%nzsertiouz 
i n t o  furnaces f o r  f i r i n g .  This i s  a k i ln ,  We keep the  
teltlperatwe a t  1858 d e ~ e e s .  The mater ia l  i s  put d i r e c t l y  in-  
t o  it a t  t h a t  ternperatme. We have no p~ebfern a$ a l l  2x1 pu t t i ng  
it d i r e c t l y  i n t o  t h a t  heat.  It remains t h e ~ e  f o r  about one 
h o w  and a l l  the  organic materials ha.ve df sappeared leaving 
you a complete inorganic mold. This i s  a group of molds t h a t  
m e  s t o ~ e d  on shelves. Frequently we s to re  them f o r  two or 
three  months, but  they could be s tored a year or even longer,  
Theg w e  r a the r  f r a g i l e .  The thickness of the  s h e l l  on the 
majori ty of these molds is  about l/8 inch, and we s t o r e  %hem 
i n  t h i s  manner p r io r  t o  invest ing them i n t o  cans f o r  the  
powing procedure. This i s  a mold being invested $n a f l a s k  
and we smround it loosely  by ordinary s i l icansand which 
supports the s h e l l  and gives it proper support during the  pow- 
2ng procedure. I n  pouring the  molds we use f o r  s t e e l  only 
induction melting equipment and t h i s  i s  an induction melting 
furnace using a two man l ad l e .  A l l  of o w  s t e e l  i s  pswsd 
s t a t i c a l l y .  Alwninwrm on the  other  hand i s  gowed centr i fugal-  
ly .  This is  the  metal flowing d i r e c t l y  i n t o  the  mold and 
f requent ly  we w i l l  preheat these  molds i n  order t o  ge% 
de l i ca t e  t h i n  sect ions .  I F  t he  pa r t s  should have say veFy 
t h i n  walls, perhaps as low as 20,000th or 30,000th. By pre- 
heat ing the  mold you w i l l  keep the  metal f rom so l id i fy ing  
quickly and the  metal w i l l  then f i l l  i n t o  t h a t  crack and 
give you a good cas t ing,  These molds ha.ve been p o u ~ e d  and 
Immediately a f t e r  they m e  poured we keep the metal molten 
so  t h a t  we keep away from piping and hot  metal s b i n k ,  The 
cast ings a r e  then taken out of the  g lass  and the  ceramic mater ia l  
tkuaough a v i b ~ a t i o n  method i s  moved i n  genera2 from the  cas t ing  
and l a t e r  they m e  sand blas ted .  This i s  a f i n f s h  sand b l a s t  
operation by which we put a f i n e  f i n i s h  on a p a r t  such as the  
a%uminum p m t .  This i s  the  aluminum cas t ing wh8cka. was pyaoducedb 
through the s e r i e s  of p ic tu res  showing the  p ~ e p a ~ a t i o n  of' the  
mold f o r  t h l s  pa r t i cu l a r  pa r t .  May we have the  l f g h t s  on now? 

The advantages of o w  process a r e  severa l  fo ld .  One, the  
cast ings t h a t  we produce a re  very dense - much denser and 
stronger due t o  the  f a c t  t h a t  they have rro blov holes, no sand 
inclusion,  and we completely get away from hot t ea r s  9n t h a t  
ve haven" s solid cores which r e s t r i c t  the  s o l i d i f f e a t i o n  of 
the  metab and we ge t  complete c o a l a p s i b i l i t y  of the  mold 
thereby removing the  p o s s i b i l i t y  of having hot  t e a m .  W e  g e t  
g rea te r  s t reng th  due t o  t h i s  dense cast ing.  Closer to lerancss  
are obtained than through othek processes that we are  familia-r 
with, We have consf s t en t ly ,  f o r  example, produced plus or minus 



2 0 0 0 t h ~  t o  the  inch. Mow we t r y  t o  a p p ~ o a e h  it s e n s i b l y  
and not  t r y  t o  c a s t  to l e rances  unless  i ts  necessary,  That 
would be the  same t h i n g  %n t he  machining i n d u s t r y  if you 
d i d n f t  need t o  gr ind  and h ~ n e  ts g e t  very c lose  t o l e ~ a n c e s ,  
It would be f o o l i s h  t o  spend t h e  money necessapy t o  hold  
and maintain those c lose  to le rances .  W e  can produce 
p a r t s  t h a t  might otherwise seem impossible t o  produce by 
the  f a c t  we can book o w  mercwy p a t t e r n .  In the p f c t m e s  
here you saw only t h e  product ion of a p iece  r e q u i r i n g  no 
booking. 

Take, f o r  example, a r i n g .  It would be an  easy  
example i f  a r i n g  were produced t h a t  would be done by 
producfng two half r i n g s  and we would f r e e z e  one h a l f  of 
the  r i n g  i n  one s i d e  of t h e  mold and t h e  o ther  ha l f  of 
t h e  r i n g  i n  the  o t h e ~  s i d e  of t h e  mold, and b r ing  %he two 
halves together ,  and on con tae t  they  would become u n i f i e d  
and become a m e t a l l u ~ g i c a f  bond a t  t h a t  poin t .  This part 
here  was produced by booking, I t s  a gas turbine nozzle 
with 32 veins and i t  w a s  produced by havfng %he one ping, 
which i s  t h e  l a r g e r  r i n g ,  heye, i n  one d i e ,  and t h e  veins  
and t h e  o ther  p a r t s  and t h e  f l ange  which i s  the s b o u d  
here i n  another  d i e .  During t h e  making of t h e  p a t t e r n  we 
b r ing  t h e  two f rozen  mercury pseces to get he^, and on con- 
t a c t  pure ly  on the  edge of t h e s e  veins  we  make a complete 
bond, one which would a c t u a l l y  des t roy  t h e  p a r t s  if  you 
t r i e d  t o  break them apaxat, An a p p l i c a t i o n  of o m  pro- 
cess ,  t h e  f i r s t  and foremost I %hi&, P s  the replacement 
of machined forg ings  - p w t s  t h a t  hadve been prerv%ousl$ 
forged 2n machines a t  g ~ e a t  c o s t  and usd,ng a ga.ea% number 
of machine howas. I n  many cases  we have made conside%.- 
ab le  saving i n  money and a l s o  machine %%me by c a s t i n g  
p a r t s  which would g ive  t h e  same chakac%eris tbcs  and 
perform as w e l l  as forg ings ,  and i n  some cases even 
b e t t e r  than  f orgbngs , 

We have a l s o  have produced cas t ings  which have ax- 
ready been c a s t  by o the r  methods, but  where need f o r  
g r e a t e r  s t r e n g t h  was evidenced, or where pasats wherje 
machine time was s h o r t ,  and p a ~ t s  with c l o s e r  f i n i s h e d  
to le rance  was wanted, thus  seducing t h e  machine t ime, 
O r  a t h i r d  way - a b e t t e r  f i n i s h  wa,s ~ e q u i r e d  because 
perhaps f i n i s h i n g  subsequent b d f i n g  operat ions were 
r equ i red  on t h e  p a r t ,  We c a s t  through a micro- f in ish  
i n  s t e e l  of about 100 t o  125 micro-inch f n  aluminum t o  
60 t c  80 micro-inch f i n i s h ,  We a r e  a l s o  ab le  t o  produce, 
a s  I brought out e a r l i e r ,  p m t s  which cans t  conceivably 
be produced i n  any o the r  method. I n  o ther  words, you 

men i n  appl iance,  if' you a r e  t r y i n g  t o  secure p w t s  - or 
i n  pwchasina@;, or  those t r y i n g  t o  eva lua te  an i tem as  t o  



how it should be made, engineers  f r e q u e n t l y  come up w i t h  
seemingly almost impossible th.9 ngs t o  f ab~ i sak te  . Well., by 
t h e  method of bookfng p a r t s ,  by br inging  together  not  only 
two sec t ions  of a p a r t  bu t  maybe thee or, f o w  sec t ions  ~f 
a p a r t ,  we can a c t u a l l y  c a s t  wry n e a r l y  anything gsu could 
conceive of as being a designed product,  I t h i n k  %hat  covers 
our process genera l ly ,  and we would be happy nov t o  answep 
any quest ions t h a t  you might have concesning the  pw%s, 

Question: 

Answer : 

Question: 

Answer : 

Quest ion:  

Answer : 

Question: 

Answer : 

Well, I mentioned c a s u a l l y  20,08O%hs t o  309000%hs. 
Actual ly  we have c a s t  sec t ions  down as %hin  as 
10,00Oths, b u t  them again we t r y  t o  s t a y  awa,y 
from going t o  t h e  ultimate unless  1% i s  absolu%e%y 
necesswy fop  t h e  p a x t i c u l a ~  part, 

How l a ~ g e  me the  c a s t i n g s  made? 

We have made c a s t i n g s  over 110 pounds i n  s&ze and 
as b i g  as 20 inches i n  oaa dfrec%fon.  I would say  
t h e  l i m i t  a t  t 3 e  p r e s e n t  tEme I s  ~ n l g  t h e  %%mi$ we 
have i n  om handling equipment and t h a t  would be I n  
the natwe of 150 pounds and would be i n  s i z e  s m e -  
t h i n g  t h a t  would f i t  i n s i d e  a 3 f o o t  cube. 

Do you c a s t  th reads?  

Yes, we cast t h ~ e a d s .  But t h e r e  again  i%s p r e t t y  
easy t o  p u t  a cap i n t o  a p a r t  and fa$rBy inaxpens%ve- 
l y  a s  a genera l  ~ u P e ,  If i t s  a t h ~ e a d  i n  a p o s i t i o n  
%ha,tls very d i f f i c u l t  to g e t  In to ,  we would pro- 
bably make an at tempt  t o  c a s t  it, bu t  i t s  not 
advisable  as a general r u l e .  

No we can c a s t  any t y p e  th3ead not t o  a c l a s s  3 f i t -  
d o n ? t  misundesstand t h a t  - but  t o  to lerances  w i t h i n  
o w  l i m i t  - which would be p lus  or  minus 2 0 0 0 t h ~  t o  
t h e  inch ,  And u s u a l l g  you'l l .  psoduce that  %Ezaf.esd 
and then  have t o  c l ean  it and ~ e s h a p e  it f o~ clean-  
ing  opera t ion ,  

Quest ion;  



Answer : We would r a t h e r  no% c a s t  any threads ,  We 
can c a s t  a th read  and 2% you have a p ~ s b l e m  
where the  th read  should be c a s t ,  Beat it adds 
cos t ,  because i n  castimg a thread and get%ing 
sharp  d e t a i l s  you have t o  use a t h i n n e ~  mesh 
c e ~ a m l c ,  and it means added e x t r a  coats  and 
adds c o s t  t o  t h e  whole, 

Question: 

Answer : The ques t ion  was whether %he fsaozen mercwag 
process could p lck  up where f o s t  wax leaves  
oP? i n  the  s I z e  categox2g, I n  o ther  wards, It  
was brought ou t  that wax has l i m i t a t i o n s  by the  
s i z e  can, and the  ques t ion  was then  can we 
pfck up and take  on and s t a g  ia t he  same bracket. 
5.n c o s t ?  &e we competitive? T h f s  i s  a Bendix 
a i m r a f t  p a r t .  It has a sound dense c a s t i n g  
which wax could no t  ge% and o w  p r i c e  i s  lower 
than  wax charging f o r  t h e  same item. 

Question: 

Answer : That i tem you spoke of as t o  mils  to lerance  was 
the b e s t  we were ever  ab le  t o  g e t .  O n  Lost 
wax under c o n t r o l  con34 t i  ons t h e  beat was 8 mils  
to le rance .  

Question: Is t h a t  two mi ls  to le rance  from a drawing dimen- 
s i o n  t o  t h a t ,  OP i s  it betveen the ind iv idua l  
cas t ings  '? 

Answe~ : No, t h a t  !s from t h e  drawZng to le rances .  We can 
hold with d i f f i c u l t y ,  b u t  cons i s t en t ly ,  p lus  OF 
minus 2000th t o  the  inch. I r e p e a t  i t s  f o o l i s h  
t o  hold t h a t  t o l e ~ a n c e  and go t o  the  problem of 
c o n t ~ o l l f n g  t h a t  s o  closeby unless  you r e a l l y  
need t h a t  t o l  erance.  

Question: 

Answer : Cast ings w i l l  r u n  very uniform because of the  
f a c t  that reproduct ion  of mercury f rozen  
p a t t e r n s  a r e  very c lose  and very uniform. 
Mercu~y  as  you know shr inks  very l i t t l e .  It 
has a very low c o e f f i c i e n t  of expansion. I t s  
c o n t r o l l e d  very e a s i l y  s o  that unif orrnlty 
between p m t s  i s  extremely good. 



Question;: 

AEZs wer : General ly  t h a t  i s  t r u e ,  We would make i n i t l a 1  c a s t  
pieces  from a d i e  and take  dimensional ~ e a d l n g s  and 
then  c o r r e c t  t h e  d i e  based on those readings ,  

Quest ions : 

Answer : Well, 1 have an example here, This i s  ana%her 
General E l e c t r i c  pmt used i n  the  engise i n  the 
gas t u rb ine  engine i n  Lockland, Current ly,  pal?%% 
of these  a r e  f u e l  nozzle bodies,  s o l i d  forg ings ,  
and these  p a r t s  a m  being  furn ished  by subcontsact-  
o m  t o  you r  p l a n t  completely hollowed out - 
machined out .  I n  o the r  words, take  2 pounds of 
fo rg ing  and reduce it t o  1/2 pound, IYQW we came 
up with a c a s t i n g  design.  Soma of these have a l ready  
gone through t e s t  and t h e  r e s u l t s  thus Far have been 
good, They perform e q u a l l y  a s  we l l  as a forgfng,  
This 2s a  cut-away of t h a t .  We put  aJ,J s f  t h e  undezl.- 
cu t  ln thl,s,  I donst  know if you can see it, b u t  
i t s  completely cored out ,  And we el iminated  abaut 
90 percent  of t h e  machine work i n  t h i s  par t  - the  
saving f o r  a p w t  f i n i s h e d  w i l l  r e s u l t  some9ahexde 
between $1 and $2. It means a  considerable  
saving t o  G e ~ e s a l  E l e c t r i c ,  

Question: 

Answer : W e l l ,  n a t w a l l y  t h e  d i e  2s going t o  c a s t  you mors 
t o  make a f rozen  mercwy c a s t i n g  than a fsrgfng.  

Quest ion:  

Answer : That w i l l  vmy g r e a t l y  due t o  the  somplexitg of 
the  p w t ,  I f U  t r y  t o  g ive  you an i d e a  here.  The 
s t e e l  d i e  t o  m a k e  t h i s  f i t t i n g  c o s t  $500. Rov we 
can sometimes go t o  aburninernn d i e s  t o  produce p a r t s  
t o  a l i t t l e  more l i b e r a l  to l e rance ,  For example, 
a n?nmber sf pm%s ye now make which vere p ~ e v i o u s l g  
sand c a s t i n g s  cou ldn l t  g e t  the  s t r e n g t h  they  ~ e -  
qufred and the re fo re  went t o  our  process  %o ovep- 
come t h a t  problem. I n  those cases  w-@ ma68 $200 and 
$300 aluminum d i e s  because it wssa~t t he  problem of 
c a s t i n g  c lose  to le rances .  It w%s the problem sP 
c a s t i n g  s ~ u n d  cas t ings .  On %he other  hand, 98El go 
t o  t h i s  p a r t  here .  The 3 i e  on t h i s  c o s t  $8500, So 
t h e r e  i s  some d i f fe rence  as youcan e a s i l y  see  de- 
pending on the  job. A .die f o r  a, p w t  l i k e  this 



would range somewhere between $a500 and $3700 dependfng 
on whether it can be assembled e a s i l y  i n  two or t b e e  
sec t ions  or whether it would have t o  be a complex d i e  of 
many see t ions  t o  remove t h e  p w t s  from %he f fozen  rnercwy. 

Question: 

Answer : 

Question: 

Answer : 

Quest ion:  

Answer : 

The gentlemen wondered if" we had an example 
where the  c o s t  was l e s s  on a conversion from 
a sand c a s t i n g  t o  a f rozen  c a s t i n g  and where 
t h e  c o s t  was l e s s ,  

We have never produced a c a s t i n g  y e t  t h a t  r e -  
placed a sand c a s t i n g  and was lower c o s t  t o  t h e  
customer. We have maintained t h e  p ~ i c e .  We 
have kept  the  same p r i c e  a s  t h e  sand cas t ing ,  
but  we have never yes  produced one f o r  l e s s .  
unless  t h e m  i s  machine work on a sand cas t ing ,  
i t s  impossible f 01- us a t  t h i s  time t o  compete 
wi th  j u s t  a p l a i n  sand cas t ing .  Welf, I Pll t r y  
and break it i n t o  a p r i c e  range %or  you and 
t h a t g s  d i f f i c u l t ,  bu t  I can t e l l  you how low 
we $ve gone per  pound, We have a c t u a l l y  gone 
under a d o l l a ~  a pound f o r  cas% p m t s ,  In 
both 43.0 s t a i n l e s s  and 4140 carbon s t e e l .  On 
t h e  o ther  hand, a p a r t  veighing a h a l f  pouna 
might be $5.00 too. It depends on i t s  @omplexi- 
t y ,  the  requirements we have t o  meet, and s o  
f o r t h .  

Well, I t l l  ansewer t h a t  another  way. We can 
take  y o w  p a r t  and g e n e r a l l y  redes ign  I t  t o  
g ive  you g r e a t e r  performance than  a machine 
fo rg ing  w i l l  g ive  you. We sve a l r eady  done t h a t ,  
I th ink ,  a t  your Lynn Plant .  Be had a hand i n  
t h a t  sometime back, Actual ly  the  perf  ormanee 
was b e t t e r  wi th  t h e  fo rg ing ,  It was done 
through redesfgn,  not  through the  development 
of a new super m a t e r i a l ,  Along t h a t  l i n e  
Bendix a l s o  had an experience on a mounting 
bracket  f o r  t h e i r  genera tor  where o w  p a r t s  
exceeded 10,000, 000 cycles ,  Ford" p a r t  had 
never exceeded over 5,000,OOQ cycles  before ,  

Well, we have never, produced an i tem y e t  f o r  
l e s s  - I mean an ind iv fdua l  p iece  f o r  l e s s  
t h a n  $1.50. I t s  not  t h a t  we- c a n ' t ,  bu t  we 
havenut y e t  t ack led  any small  i tem down i n  
t h a t  kange, You might g e t  down i n  t h a t  very 



small wax a r t  that  map s e l l  by t h e  hundmd, may- 
be $12 o r  $15 per hun&ed. We c a n ' t  approach 
t h a t  f i e l d .  

Question: 

Answer :: 

Question: 

Answer n 

Question: 

Answer :: 

Quest ion: 

Lnswer : 

Question: 

Answer : 

We can g e t  as  b i g  a f l a s k  as  you can bui ld ,but  
we haven ' t  gone t o  the small th ings  l i k e  the t i p  
of your f i n g e r .  We haven ' t  approached t h a t  because 
t h e r e  has been a  need f o r  covering these  o t h e ~  
f i e l d s  r a t h e r  than i n  t h a t .  

Yes, i t s  a pa tented  process .  There a r e  current1.y 
other  s u p p l i e r s .  I n  o ther  words we a r e  not alone, 
and I t h i n k  i t s  important t o  b r ing  t h a t  oat. We 
have two p l a n t s  i n  Ohio and a l s o  t h e r e  a re  two 
other  l i c e n s e e s  : one, Thompson Products i n  Cleveland 
and the  o ther ,  Alloy Prec i s ion  Cast ing Company. I 
b r i n g  t h a t  out because t h e r e  s h o u l d n Q t  be any Peas 
of having only one source of being able  t o  p ~ ~ o d u c e  
t h e  p a r t  For you, 

A i r c r a f t  p a r t s  a r e ,  I would say, 85 percent  of oma 
cur ren t  production, t h e  reason being t h a t  fo rg ing  
time and machine time are at a premfurm. Theye 
have been d e s i r e s  t o  reduce cos t ,  and i n  persuing 
a l l  these  thoughts,  the boys i n  aircraft have been 
those who have worked wi th  us most, and we have 
converted more p a r t s  from forg ings  t h a n  from 
cas t ings .  

Yes s i r ,  we have one steam tu rb ine  blade which i s  
the  l a r g e s t  ever  c a s t  which happens t o  be a 
Wes t inghouse blade.  That 's not  a bad name around 
here,  b u t  tha t  b a steam tu rb ine  buoket. The 
smal ler  blades we h a v e n Q t  gone in%o. 

We s t aged  away from your gas tu rb ine  buckets because 
t h e r e  have been many people working on a l l  kinds of 
ideas  on hov t o  produce buckets .  And if you J u s t  
s tar t  it you would wind up with t h a t  being t h e  only 
t h i n g  you would make, and t h e r e  1s many a wise fe l low 



t r y i n g  t o  make them by powdered metal ,  O f  
course - fo rg ing  i s  the  old i d e a  and they  a r e  
t r y i n g  t o  s p i n  them out and everything e l s e .  
Wefve t r i e d  t o  s t a y  away from t h a t .  

Tha,nlcyou very much, I t s  a p leasure  t o  be here,  fe l lows.  

BEEFIER ENGINEERING C ONPANY 
Mr. Don B l a i r  and M r .  S t an  Kelly 

We have a  sound f i l m  tha,t we w i l l  l e t  do most of 
the  t a l k i n g  f o r  us and ass soon as  we a r e  through with 
the  f i l m  we w i l l  have a ques t ion  and answer per iod -- 
we would l i k e  you t o  look a t  some of t h e  p a r t s  we have 
up here a.nd can give you an idea  of the  cos t ,  to lerances ,  
e t c .  I t h i n k  we a r e  ready t o  go on with the  f i l m .  

P resen ta t ion  of Film 

I t h i n k  you probably have some ques t ions  now bu t  
f i r s t  I want t o  mention t h a t  we have new mate r i a l s  n o t '  
mentioned i n  t h e  f i l m .  We now have O i l i t e  Nickel S i l v e r  
p a r t s ,  O i l i t e  S t a i n l e s s  S t e e l  p a r t s  and a new product 
c z l l e d  S t e e l  O i l i t e ,  which has higher  d u c t i l i t y  than  
metal  powder p a r t s  formerly avai la ,ble .  S t e e l  O i l i t e  i s  
compa,rable t o  low carbon s t e e l  i n  phys ica l  proper. t ies and 
can be case hardened if requ i red .  O i l i t e  S t e e l  fs not  
c l a s s i f i e d  as  a  s e l f - l u b r i c a t i n g  m a t e r i a l  and i s  used p r i -  
mar i ly  f o r  machine p a r t s  whepe high s t r e n g t h  and d u c t i l i t y  
are mandatory . 
Quest ion:  

Answer: 

Question: 

Can you ream O i l i t e  Porous Bearing mate r i e l s?  

You can ream O i l i t e ,  Use a dead sha rp  reamer 
and make su re  t h e  reamer i s  kept  sharp.  You 
cangt c lose  up the pores -- we have t r i e d  t o  
without success .  If you use a  d u l l  reamer and 
remove more t h a n  .OO5 ', it w i l l  c lose  some of 
the  pores bu t  i n  any normal a p p l i c a t i o n  you w i l l  
s t i l l  have p l e n t y  of l u b r i c a t i o n .  On a  c r i t i c a l  
job, burnis,hing is  much b e t t e r  and p re fe r red  t o  
reaming on a l l  high product ion jobs f o r  reasons 
of e  c  onomy . 
What can we expect  f o r  su r face  f i n i s h  and u l t i -  
mate to le rance  on smaller  p a r t s ?  



Anstaer : Surface f i n i s h  i s  very aifFicuXt t o  spec i fy  and 
measure because of poros i ty .  Actual. rnic~o-%iakis%r 
readings wonQt give you t r u e  readings ,  The %UP- 
f a c e  F i n i s h  of' a s i z e d  OiEite p a r t  i s  exce%lent  
and may b e s t  be measured bx v i s u a l  compa~ison with 
s tandard "Finish Specimens . Tolerances depend 
upon t h e  m a t e r i a l  we are working wi th  and a l s o  t h e  
s i z e  of a p a r t ,  bu t  on small par t s  -- say up to 
l-I/!" i n  major dlame%er -- we am working in some 
cases t o  & .00025. Normally we ask  For & .0005 an 
df ameters. On length ,  to lerance  re  uilmN?nk3 am3 
no~malbly broad and our s t a n d m d  i s  0OQ50 As a 
genepal s ta tement  we ean maintain any t e X e ~ a n @ e  you 
need, bear ing  i n  mind abnormal lby cl,ose to lesanees  
increase  c o s t s .  

Question: How hard can you g e t  P e r ~ o u s  base O f l i t e  ma te r i a l s?  

Anawela : You can ob ta in  f i l e - h w d n e s s  -- A RoekwelE t e a %  
wonft  give you a C-60 reading  because of the  porous 
s t r u c t u r e  of Ol1 i t e  m a t e r i a l s  ( f  a l a e  ~ r i n e l l i n g )  
tha t ,  means t h e  ball wibf pene t ra te  more deeply than 
i n  t h e  case of a s o l i d  m a t e ~ i a l  of I d e n t i c a l  h a ~ d n e s s ,  
but t h e  a c t u a l  p a r t i c l e  hardness of the  Ol%i$e 
m a t e ~ i a l  i s  f i l e  -hard,  

Question: W i l l  %he A i p  Foxwe sccept  O i l i t e  S t a i n l e s s  S t e e l ?  

Answer : The suecessfu% use o f  Q i l i t e  S t a i n l e s s  S t e e l  depends 
on t h e  requirements of t h e  ind iv idua l  app l i ca t ion ,  
The metal  powder process  produces par ts  of varying 
degrees of posos i ty .  O f  cowse ,  we cannot dup l i ca te  
on a p r a c t i c a l  b a s i s  t h e  phys ica l  p r o p e ~ t h s  of' 
solkld S t a i n l e s s  S t e e l  but. f n  the  majg,%aity of appl ica-  
t i o n s  t h i s  high s t r e n g t h  f s  not  a r e q u i ~ e m e n t ,  

Question: Get t ing  away from t h e  app l fca t fon  of pwous metal, 
do you make non-porous powder metal  products? 

Ans weak : We do make a porous m a t e r i a l  -- copper I n f i l t r a t e d ,  
The copper f i l l s  t h e  popes i n  t h e  I r o n  Ra t r fx  and 
t h e  r e s u l t i n g  m a t e r i a l  i s  s o l i d  f o r  all p ~ a c t i c a l  
purposes. We can a l s o  fill t h e  pores with non- 
m e t a l l i c  s e a l e r s  t o  prevent  the  escape of gases 
t h ~ s u g h  t h e  w a l l  of a p a r t  or csntawinat ioa by 
corros ive  l i q u l d s  -- f o r  example p l a t i n g  s a l t s ,  

Quest ion:  What t e n s i l e  s t r e n g t h  can be obtained w l t h  metal 
powder parts ? 



Answer : The t e n s e l e  s t reogth ,  of  c o w s e ,  va r i e s  w i t h  
t h e  Oi le te  m a t e r i a l  under cons "iekatioin, .Tens i le  
s t r e n g t h  v a r i e s  from 12,000 P ,S , I ,  f o r  Standard 
O i l i t e  Porous B ~ o n z e  t o  50,000 P,S.I, and higher  
i n  s p e c i a l  p a r t s  made of S t e e l  Oi l i te ,  Tens i le  
s t r e n g t h  a l s o  depends upon the  shape of the  
p a r t  under cons idera t ion .  We can exceed t h e  
50,000 f i g u r e  mentioned above with a p a r t  of 
s irnple shape t o  reasonably b ~ o a d  t s l e ~ a n c e s  , but  
the  more complex the  design of  t h e  p a r t  and t h e  
c l o s e r  the  to le rances  requi red ,  the mom 
d i f f i c u l t  it i s  t o  s e c w e  extremely high t e n s i l e  
values.  

Question:: Can you make copper p a r t s  having the  same e l s c t r i c -  
a l  conduct iv i ty  as s o l i d  c a s t  copper? 

Answer : Mo -- but  we can meke copper p m % s  having a 
d e n s i t y  approaching s o l i d  copper and % e m f  l e  
a t r eng th  on t h e  order  of 30,000 P,S,I, Since 
t h e  e a r l y  days of t h e  Second World W m  ve have 
made r n i l l i o 3 ~  of small  c a l i b e r  copper r o t a t i n g  
bands meeting a l l  t h e  phys ica l  requirements of 
solid copper bands. Natura l ly  to lerances  a r e  
reasonably broad and the  r o t a t i n g  band blank 5s 
a simple r i n g .  E l e c t r i c a l  conduct iv i ty  depends 
p r imar i ly  upon p o r o s i t y  or rather l a c k  of poro- 
s i t y  and g e n e r a l l y  speaking we can only a p p ~ o a c h  
b u t  not  Su l Jy  obta in  t h e  e l e c t r i c a l  csx1ductivity 
of p w e  so led  copper, 

Question: After  an O i l i t e  bear ing  has been exposed t o  hlgh 
temperature, does t h e  bear ing  l o s e  l u b r i c a t i n g  
a b i l i t y ?  

Answer : O i l i t e  r e l i e s  f o r  l u b r i c a t i o n  upon the  f l u i d  
l u b r i c a n t  impregnated i n  t h e  pores ,  Temperatwe 
l i m i t a t i o n s  depend upon the  ty-pe of o i l  used, 
Up t o  t h i s  p o i n t  we have not  been able  t o  f i n d  
l u b r i c a n t s  which w i l l  c o n s i s t 8 n t l y  r e s i s t  
temperatures i n  excess of 350 F, A n y  o i l  w i l l  
oxidize and carbondze upon prolonged exposwe 
t o  extreme temperatures ,  We have many success- 
f u l  app l i ca t ions  of O i l i t e ,  impregnated with a 
wide v a r i e t y  of d i f f e r e n t  types of o i l  and with 
the  extreme temperature range of -70' t o  / 
350%. A t  t he  p resen t  time we are  impregnating 
O i l l t e  m a t e r i a l s  with upwards of f o r t y  d i f f e r e n t  
types of l u b r i c a n t s  t o  meet s p e c i a l  customer 
requirements,  



Comment: I would t h i n k  the  o i l  wsald tend to evaporate gradual- 
l y  a t  any tempera twe.  

Well, we have run  t e s t s  on p a r t s  s t o r e d  i n  o w  wasehonse as  
long as  t e n  yema and t h e r e  has been no s i g n i f i c a n t  l o s s  of t h e  
impregnated o i l ,  You w i l l  apprec ia te  %hat  only a very small  
percentage of t h e  o i l  on the  s w f a c e  of the  p s ~ o u s  metal  f a  i n  
contac t  with t h e  atmosphere. Furthermoreg the s t r u c t u r e  of 
O i l i t e  Bronze i s  similm t o  a sponge, A dry" O i l i t e  p w t  can 
be r e a d i l y  reimpregnated by merely soaking i n  o i l ,  If" the  1 . u b ~ i -  
cant  has very high v i s c o s i t y  a t  normal temperatwe,  it should be 
heated u n t i l  it i s  f u l l y  Fluid,  dur ing  t h e  Smpregnation process ,  
Because of O i l S t e b  unique porous stsuctiuPe, I t  1s unnecessary ta 
d r i l l  091  holes  through the  bear ing  wall .  Oil brought I n  con- 
t a c t  with any p a r t  of the  bear ing  surface w i l l  pene t ra te  t h e  

, intercommunicating porous s t r u c t w e ,  One except ion t o  thisl f s 
grease  l u b r i c a t i o n ,  Grease i s  a combination of s e v e r a l  elements 
having vwying  s p e c i f i c  g r a v i t i e s  and t h e  O i l i t e  s%ru@tmre w i l l  
s epa ra te  these  elements of the  grease ,  When p e a s e  &ubrEca%f on 
i s  requi red ,  we advocate normal s o l i d  bronze beaxing p r a c t i c e  
with r e spec t  t o  grease holes  and gkooves. 

0 

We have a number of s p e c i a l  Q i l i t e  p a r t s  up here, whfch 
w i 1 l  g ive you a good i d e a  of t h e  materfabs we work with and ve 
@an t e l l  you the approximate c o s t  and ~ t h e s  d e t a i l s  if you 
would care  t o  s t o p  and look  them o v e ~  before you go, 



Morning, 8 t h  Bay, Oct. 15, 1952 - M r ,  L. D. Miles 

Fellows, t h e r e u s  r e a l l y  only one source 0% information - 
most people d o n v t  know t h i s ,  and f o r  t h a t  reason they  d o n D t  g e t  
c lean,  sharp answers! t h a t  a r e  always c o r r e c t .  Here's what I 
mean: there"  only one man q u a l f f f e d  t o  t e l l  you whether a thing 
i s  patented o r  no t ,  t h e r e  Is only one man who can t a l k  about s t y l -  
ing; only one who can t e l l  you what the  c o m e r c i a l  department 
needs: only one who can t e l l  you how much m a t e r i a l  you can g e t  
from a ven&or o r  from a market and when you can g e t  it; only one 
who can t a l k  with you about Underwriters,  and he % Underwriters,  
himself .  I have heard of pro jecta  being stopped because an engf - 

I t  neer  would say,  Underwriters won't l e t  u s  do it ." And, a s  I 
t o l d  you before,  1 w i l l  go i n t o  another  p l a n t  and weDre  doing 
the  same th ing  and Underwriters have t e n t a t i v e l y  approved it and 
t o l d  thew t h a t  a s  soon a s  they  have a l i t t l e  more t e s t ,  beyond a 
doubt t h e y P d  approve It. I v v e  seen p r o j e c t s  stopped because of? 
pa ten t  reasons,  and when you g e t  t h e  pa ten t  lawyers i n t o  i t  they 
say t h e r e ' s  no pa ten t  t h e r e .  So on r i g h t  through t h e  l i s t .  But 
it w i l l  be i n t e r e s t i n g  t o  take some a c t u a l  examples. 

Here i s  our t r a f f i c  l i g h t  c o n t r o l l e r .  That b e a u t i f u l  gad- 
g e t  t h a t  s i t s  on the  s t r e e t  corners  and t u r n s  the l i g h t  r ed  a s  
you approach the  i n t e r s e c t i o n .  If y o u ' l l  n o t i c e ,  t h a t ' s  i n  an 
aluminum box of about 2 cu. f t .  capaci ty ,  a box t h a t  c o s t s  about 
$25.00. I t a s  put toge the r  wi th  a gasket  t o  make it weather t ight .  
Now, ins ide  of t h a t  box i s  a "dust s h i e l d "  covering the  working 
mechanism cos t ing  $10.00. Every one of those jobs i s  so ld  on 
bids  submitted t o  c i t y  counci l s  and we l o s e  b ids  f o r  l e s s  than 
$1~00, time and time and time again t o  one of our  four  s t rong  
competitors.  That th ing  was i n  the re .  "Well, where is the dust  
coming from? " 

The dust s h i e l d  j u s t  covered the  f r o n t ;  it d i d n ' t  cover the  
top  and the bottom i n s i d e .  The ques t ion  was brought up, when a 
suggestion was made up concerning the dus t  cover, "We ques t ion  
the  u t i l S t y  and funct ion  of having a duat s h i e l d  i n  a gasketed 
compartment," In  those days, we d i d n B t  know a s  much about value 
a n a l y s i s  so  we u t  t h a t  up t o  the engineer  immediately. The 
engineer  s a i d ,  'We have t o  have it .  I? . 

H I  Because our  customers depend on it, demand it, and requ i re  
i t ." 

fl O.K. Then your hands a r e  t i e d ;  c a n ' t  do a th ing  about it; 
the  customers have t o  have it. I t  

But it happened t h a t  somebody c a l l e d  t h e  commercial man, 
Fred Crowther, who dea ls  with t h e  customers. Fred Crowther sa id ,  



Ove o f t e n  wondered why we have t h a t  th ing  i n  t h e r e . "  He sa id ,  
s a mat t e r  of f a c t ,  we only have onecustomer who wants it, and 
* d  be t i c k l e d  t o  death t o  take it off  and put  i t  i n  a s  op t iona l  

quiprnent a t  h f s  e x t r a  expense any time he wants it. tl 

I could r e s t  the  whole case on t h a t  s t o r y ;  i t ' s  mul t ip l i ed  b 
he thousands. The engineer  of t h e  device who i s  responsible ,  wh 
oes make the decisfona s a i d ,  "The customers r equ i re  it." But he 
o t  t h e  r i g h t  man t o  say  what the  customers r equ i re .  Don't b e l i e  

him, He th inks  he ! s  r i g h t ;  l e t ' s  help him be r i g h t  by going t o  t 
commercial man and f ind ing  out .  

Another case:  one of our c o n t r o l  devices had a  transformer 
which was made a t  For t  Wayne, The t ransformer was of afr-gap con- 
s t r u c t i o n .  Mow, any time we have an air-gap cons t ruc t ion  we know 
i t  means more copper t o  wind it, more s t e e l  t o  overcome the  a i r  
gap. I t B s  a sfmple funct ion .  

Why an a i r  gap? Perhaps Underwriters r equ i re  an a i r  gap. Well, 
I wonder why. 

Now, wet r e  teachfng you fel lows t o  use  your own judgment. If 
it doesn ' t  make sense t o  you, t r y  t o  do something about it. On a 
be l l - r fngfng type of t ransformer we have t o  have a l l  of t h i s  a i r  
i n  the  c i r c u i t .  L e t B s  g e t  i n  touch w i t h  For t  Wayne and ask  about 
i t .  Of' course, they answer t h a t  i t  was an Underwrfters requirement. 
Then g e t  i n  touch w i t h  Underwriters and f i n d  out  why they requ i re  
i t .  The c a l l  came back from F o r t  Wayne the  next  day, "we did g e t  
i n  touch with Underwrfters; they  say  they  no longer  r equ i re  i t ,  t h a t  
it was changed two years  ago. " J u s t  t h i s  one theme, fel lows,  i s  so 
simple and s t i l l  I t h i n k  it s tops  ha l f  of our e f f e c t i v e  work, i f  
weBre  n o t  c a r e f u l .  

The o the r  day, on one of our  products t h f s  s i t u a t f o n  came up: 

We have been paying 404 apiece e x t r a  on 100,000 pieces pe r  
year  i n  order  t o  avoid us ing  a  c e r t a i n  cons t ruc t ion .  Why did we 
avoid i t ?  Because it would i n f r i n g e  a  pa ten t  t h a t  was not ours .  
This Operating Department had a  value a n a l y s i s  u n i t .  The l a d  i n  

If charge of value analysfs  s a i d ,  What i s  i t  t h a t P s  patented?" "Well 
i t ' s  t h i s  arrangement. "  ell," he s a i d ,  "can we see the  p a t e n t s ? h  
"oh, no. We d o n a t  have them here.  " "Are you su re  it's patented?" 
IS Sure we a r e .  R 

" % e l l ,  he s a i d ,  "I l e t  f t  go a  l i t t l e  while and it 
go t  on my nerves so I came back and s a i d ,  tNext time t h a t  the  pa ten t  
a t t o r n e y  i s  down do you mind i f  I s i t  i n  with you and we t a l k  about 
i t?!  'No, t h a t ' s  a11 r i g h t .  8 "  Well, it happened he was out of town 
when t h e  pa ten t  a t t o r n e y  came. The next tday  he c a l l e d  t o  f i n d  out  
what the  r e s u l t s  were. The pa ten t  a t t o r n e y  s a i d ,   here i s  no v a l i d  
pa ten t .  Go ahead and use  i t  ." And f o r  years  we had s tayed away 
from it because everybody knew i t  was patented.  



H e r e B s  a  case  of  a n o t h e r  c o n t r o l  dev ice .  On t h e  o u t s i d e  
of  t h a t  c o n t r o l  device  f s  a nameplate.  Th is  nameplate c o s t s  
ll#. I t %  red;  i t a s  a  pre-G,E, monogram; i t  has no in format fon  
on it. What i s  i t 2  It 9 s e l l i n g ,  i s n ' t  i t ?  I t ' s  f u n c t i o n  i s  
t o  h e l p  s e l l  t h e  device .  It d o e s n ' t  make it work any b e t t e r .  
A l l  r i g h t ,  s o  t h e  q u e s t i o n  was t o  t h e  e n g i n e e r  who s p e c i f i e d  
it, " I s  i t  worth ll# f o r  that"! '%hh", he s a i d ,  " I ' m  s u r e  it i s  
because i t P s  p r e s c r i b e d  by t h e  s t y l i s t ,  " " A l l  r i g h t .  Does he 
know i t  c o s t s  l l#"bt  f4 Those f e l l o w s  a r e  p r e t t y  sharp ;  I ' m  s u r e  
t h e y  know what t h e s e  t h i n g s  c o s t .  " "Well, maybe t h e y  do. Who 
i s  t h e  s t y l i s t ? "  Well, he named him. "Well, we want t o  be 
s u r e  he knows what t h f s  c o s t s .  Do you want t o  g e t  i n  touch  
w i t h  him o r  would. you l i k e  t h e  a n a l y s t  t o  do i t?" "oh, go 
ahead. You f e l l o w s  can g e t  acqua in t ed  w i t h  him. You t a l k  w i th  

tt him about  it. So, one of t h e  f e l l ows  c a l l e d  him and s a i d ,  
it his i s  c o s t i n g  11$. Is i t  worth i t y y e  s a i d ,  "ll$! R i d i -  
cu lous .  Let  me look  i n t o  it." He d id .  Now he g o t  t h e  commer- 
c i a l  man s o  h e B d  g e t  t h e  f a c t s ;  he wanted t o  l ook  a t  t h e  i n -  
s t a l l a t i o n s  and he c a l l e d  back a  day o r  so  l a t e r .  He s a i d ,  
tt For  heaven 's  sake ,  t a k e  t h a t  nameplate o f f .  The on ly  man t h a t  
e v e r  s e e s  i t  i s  t h e  s e r v f c e  man. I t f s  i n s t a l l e d  under  t h e  hood 
i n  a l l  of  ou r  jobs.  tl 

Fellows,  t h a t  @ s  t h e  key: a s k  your  q u e s t i o n s  of  t h e  r i g h t  
fe l low;  n o t  anybody e l s e !  

Another c o n t r o l  dev ice  t h a t  i l l u s t r a t e s  t h i s  p o i n t  i s  t h e  
r e f r i g e r a t o r  c o l d  c o n t r o l .  If y o u q l  look  i n  t h e  o l d e r  con- 
t r o l s  y o u ' l l  s e e  a  l f t t l e  d a r t  o f  r e d  i n  t h e  middle o f  a meta l  
s t r i p  on t h e  knob. That  d a r t  o f  r e d  was c o s t i n g  u s  $11,000. '  
 ell, i s  it worth $11,000?" Again, it was about t h e  same 
s t o r y .  We g o t  permiss ion  t o  c a l l  t h e  s t y l i s t  i n  Br idgepor t  and 
he s a i d ,  "1~11 look  i n t o  i t ." 

He c a l l e d  back i n  about  a week and s a i d ,  * ~ a k e  it out!  Put 
i n  a p o l i s h e d  s t a i n l e s s  s t e e l  p i e c e  i n s t e a d  of an aluminum 
p i e c e  w i t h  t h a t  l i t t l e  r e d  e t c h i n g  and save  t h e  $11,000. I t ' s  
n o t  worth t h e  money. It 

Again, you g e t  t h e  wrong answer when you a s k  a  f e l l o w  who 
doesn ' t  know h i s  b u s i n e s s ,  b u t  you g e t  t h e  r i g h t  answer when 
you g e t  t o  t h e  r i g h t  man! 

Here i s  a  case  t h a t  was shocking t o  m e .  We use  hundreds 
o f  thousands of  b o l t s  on o u r  j e t  eng ines .  If  you h a v e n ' t  seen 
i t ,  t h e  engine  f s  round and i t P s  made up  of  s e c t i o n s .  I t ' s  
about  3 f e e t  i n  d iamete r  and about  20 f t .  long.  A l l  of t hose  
s e c t i o n s  a r e  b o l t e d  t o g e t h e r ,  w i t h  rows of b o l t s ,  ' round and 
' round and Bround i t ;  Hundreds of p r e c i s i o n ,  expensive  b o l t s !  
This  b o l t  has a s p e c i a l  end s o  it w i l l  s t a r t  vway i n  t h e  hole ;  



a s p e c i a l  shoulder so i t F l l  hold it r i g h t  the re  - everything about 
the  b o l t  i s  s p e c i a l  and expensive, cos t ing  d o l l a r s  apiece - perhaps 
$1.00 o r  $2.00 each. Well, the  boy8 s a i d  they had t o  have these 
s p e c i a l  b o l t s  so a s  t o  loca te  the  s e c t i o n  jus t  r i g h t .  The value 
a n a l y s i s  u n i t  suggested they  put f o u r  pos i t ions  on each s e c t i o n  t o  
l o c a t e  it and use the  b o l t s  i n  these  pos i t ions ,  and then put 10# 
b o l t s  i n  the  remaining p o s i t i o n s  which would hold the  assembly t o -  
ge the r ,  ju s t  a s  we l l .  The idea was turned down. Why? 

The engineer  s a i d ,  "1t wouldn't bother  us  any here i n  the  f ac -  
t o r y ,  but it c rea tes  a se rv ice  problem out  i n  the  f i e l d ;  it would 
be too d i f f i c u l t  f o r  t h e  f i e l d  t o  handle two kinds of b o l t s . "  The 
idea  looked dead. Later ,  one of the  a n a l y s t s ,  following t h i s  idea 

It of g e t t i n g  the  answers from the  one b e s t  source",  sa id ,  "wait a 
minute; I dont t  t h i n k  we ought t o  l e t  t h i s  idea drop u n t i l  we hear 
from t h e  servfce  engineer ."  So he go t  i n  touch with the  s e r v i c e  
engineer  and the se rv ice  engineer  s a i d ,  "Go ahead and do it. We 
never take  those b o l t s  o f f .  When anything goes wrong i n  t h e r e ,  we 

It r ep lace  the  whole u n i t .  There was something l i k e  $150,000 a yea r  
hanging on t h a t  dec is ion .  

Generally speaking, the  l e s s  a man knows about a sub jec t  the  
more p o s i t i v e  w i l l  be h i s  answers. Don't l e t  t h a t  throw you o f f .  
If somebody's awfully p o s i t i v e ,  you t h i n k  p r e t t y  sharp about whe- 
t h e r  h e ' s  the  fe l low who" r e a l l y  informed o r  no t .  It i s  d i f f i c u l t  
t o  make a decis ion when you b o w  a l l  t h e  f a c t s .  And then ha l f  the  
time y o u k e  a f r a i d  y o u P r e  wrong, DonBt l e t  p o s i t i v e  answers keep 
you from g e t t i n g  t o  the r i g h t  spot!  Don't accept an answer t o  your 
ques t ion  from anybody but  the  b e s t  person, and your quest ion may 
dea l  w i t h  s t y l i n g ,  w i t h  pa ten t s ,  with law, w i t h  engineering, o r  
with manufacturi6g. If i t ' s  about m a t e r i a l ,  i t  % purchasing t h a t  
can provide the  b e s t  answers; i f  i t ' s  about t h e  customerfs  needs, 
i t ' s  t h e  commercial department; i f  it" about se rv ice ,  i t ' s  the  
s e r v i c e  engineer.  Get c l e a r  down t o  t h e r i g h t  man. Get it f i r s t -  
hand! 

Q, You t a l k  about Underwriters a l l  the time; who i s  Underwriters 
and how do you g e t  i n  touch w i t h  them? 

A .  Underwriters i s  a p r i v a t e  company l i k e  General E l e c t r i c  Co., 
but  they have made it t h e i r  business  t o  s e t  themselves up as  a 
guardian of the  publ ic  s a f e t y .  They g e t  t h e i r  money from the  people 
they regu la te .  General E l e c t r i c  pays a c e r t a i n  amount of money t o  
Underwriters;  so do o t h e r  companies. They keep t h e  shysterism out  
of e l e c t r i c a l  indus t ry  s o  t h a t  when you do a good job and you make 
th ings  s a f e l y ,  you're p ro tec ted  from having th ings  t h a t  a re  abso- 
l u t e l y  o f f -co lo r  compete w i t h  you on the  market. In genera l ,  Under- 
w r i t e r s  cannot e s t a b l i s h  the  s tandard .  Indus t ry  leads Underwriters.  
Thei r  job i s  t h a t  of a judge without a u t h o r i t y .  In  Canada they  have 
a u t h o r i t y ;  not  here.  They look a t  a product and they  say, "We t h i n k  



t l  t h i s  i s  a l l  r i g h t .  W e s l l  approve i t .  O r  t hey  s ay ,  "We t h i n k  
it has a  s a f e t y  hazard i n  it t h a t "  t oo  g r e a t .  You911 have t o  

11 do b e t t e r .  One t h i n g  t o  keep i n  mind: we must always l e a d  
Underwr i te r s .  T h e y D r e  n o t  a b a l l  and cha in ;  t h e y ' r e  an a s s e t  
t o  General  E l e c t r i c  Go. b u t  l e t g s  l e a d  them. 

Q. The i dea  of " d o n 8 t  t a k e  $ N o P  f o r  an answer", does t h a t  
IS v i o l a t e  your  p o l i c y  of t u r n  i n  t h e  r e p o r t  and d o n D t  do any 

p o l i c i n g " ?  

A .  The answer i s  " N O " .  What w e D r e  t a l k i n g  about  now i s  t h e  
s t a g e  of developing in fo rma t ion .  We a s k  some one why t h i s  i s  
made of --, why t h i s  c o u l d n B t  be made of --, "What were t h e  
c i rcumstances  t h a t  caused you t o  make t h a t  of  g l a s s ? "  Now, he 

11 says ,  Been made t h a t  way f o r  y e a r s .  Everybody knows you c a n ' t  
make it any o t h e r  way. I 1  

11 Underwr i te r s  wonPt  a l l ow  it  t o  be made any o t h e r  way. f l  

"we d o n 8 t  have d i e s  w i t h  t h e  r i g h t  k ind  of s t e e l  t o  make 
i t  of any th ing  e l s e .  t t 

Now, you a s k  him about  t h a t ,  "what a r e  t h e  d i e s ?  What i s  
t h e  s t e e l  t h a t ' s  normal ly  used?"  And you keep bor ing  i n  a sk ing  
q u e s t i o n s .  Taking "No" f o r  an answer a p p l i e s  t o  g e t t i n g  t h e  
b rush-of f .  Haybe t h a t  would be a  b e t t e r  way t o  s a y  it .  

Q .  Do we e v e r  have a  q u e s t i o n  of Underwr i te r s  b a c k f i r e  some 
t ime? Assume ano the r  p l a n t  i s  doing a  job one way and we a s k  
Underwri ters  i f  we can do i t ,  too .  Has Underwr i te r s  suddenly 
come i n  and s a i d ,  %ake them s t o p  i t " ?  

A .  That  i s  a  v e r y  good q u e s t i o n .  I B m  n o t  a t  a l l  f a m i l i a r  wi th  
ou r  d e a l i n g s  w i t h  Underwr i te r s  b u t  it would be v e r y  bad *judg- 
ment f o r  one p l a n t  t o  go t o  Underwr i te r s  and a s k  t o  do it be- 
cause ano the r  I s  doing it .  I hope we d o n g t  have any salesmen 
t h a t  poor.  The reason  we want t o  do it f a  because i t P s  good, 
because i t B s  r i g h t ,  because it ! s  s a f e ,  because it saves  rnate- 
r i a l ,  and because it saves  t h e  customers money. I haven ' t  
heard  of any b a c k f i r e s  and I'm q u i t e  s u r e  t h a t  u n l e s s  we used  
awfu l ly  bad judgment t h e r e  wou ldng t  be. If a  job was r e sc inded ,  
probably  Underwrf t e r s  had approved something t h a t  t h e y  shouldn t . 
If  i t D s  s a f e ,  i t ' s  bound t o  be approved i f  we a s k  f o r  i t .  

Now, l e t  s  remove t h e  road b locks .  Fel lows,  I thought  I 
might revfew t h f  s  - what f s  t h i s  job of doing p r o j e c t s ?  How 
does it r o l l  a long?  I t ' s  j u s t  t h i s :  F i r s t ,  l e a r n  t h e  b a s i c  
in format ion .  Second, g e n e r a t e  a l l  p o s s i b l e  s o l u t i o n s ,  t h e  
Crea t ive  Ses s ion .  Th i rd ,  s t r i k e  o u t  t hose  which a r e  d e f i n i t e l y  
unworkable, unreachable .  S t r i k e  them a11  o u t  i f  t h e r e ' s  d e f i -  
n i t e l y  b l u e  sky  and nobody has  t h e  f i r s t  s t e p  toward them. 



F i n a l l y ,  remove t h e  road  blocks  on t h e  b e s t  of t h o s e  remaining.  

R What do we mean removing a  road  block"?  Roy t o l d  you about 
t h e  i n t e r l o c k  t h a t  c o s t  $2 ,00  i n s t e a d  of t h e  one t h a t  c o s t  $6.00, 
b u t  what was t h e  road b lock?  The $2.00 i n t e r l o c k  wouldnPt  work. 
Hfs job i s  c l e a r .  H e u s  g o t  t o  remove t h a t  road b lock .  Why won' t  
i t  work? Find ou t  a  way t o  make it work, one way t o  make i t  work. 
So on, f o r  each remafning b e s t  s o l u t i o n  - and you f e l l ows  a r e  hav- 
i ng  them - gosh,  youDve  g o t  some e x c i t i n g  i deas  he re  - remove t h e  
obvfous road b locks ,  focus  your  a t t e n t i o n  on t h o s e  remaining - 
d o n g t  t h i n k  of any th ing  e l s e .  Ffnd a  way t o  overcome t h a t  road  
block! You can do i t  i n  most c a s e s .  Once you g e t  t h e  road b lock  
o u t ,  t h e n  move a long ,  and don" b o t h e r  t o  do eng inee r ing  on i t .  
Try t o  do each job e x a c t l y  a s  you wish.  

I was e x c i t e d  by a  l i t t l e  meeting t h a t  we had yes t e rday  on t h e  
cover  t h a t  Steve Onder and the  boys a r e  working on. They were 

$1 having a  meeting on What r e a l l y  i s  t h e  c o v e r v s  functfon?'"uat a  
box t h a t  covers  a  t imer.  One of t h e  f e l l ows  s a i d ,  "Well, i n s t e a d  
of  a  $2.50 o r  $3.00 cover ,  why d o n B %  we t r y  p u t t i n g  S t  i n  a  bag. tl 

Well, t h e  idea  cha l lenged  me i n s t a n t l y ,  because I know we ' re  s h i p -  
p ing  l i q u i d s  i n  a  bag now t h a t  we used  t o  s h i p  i n  b a r r e l s ,  and 
sh ipp ing  l i q u i d s  i n  a  bag would have been shockfng f i v e  yea r s  ago.  
Why n o t  p u t  i t  i n  a  bag? We may n o t  wind up p u t t i n g  it i n  a bag, 
b u t  t h a t  idea  may s t a r t  u s  i n t o  some kfnd of new th ink ing ,  and 
we !ll wind up p u t t f n g  the  terrier i n  t h e  c o n t a i n e r  it ought t o  be 
pu t  i n t o ,  i n s t e a d  of t h e  case  i t B s  i n  now. f unders tand  t h e  ca se  
was des igned about  20 y e a r s  ago.  But what $ 3  t h e  road b lock?  Well, 
t r y  t o  do it j u s t  t h e  way you want t o  do I t ,  If  I was on t h a t  team 
over  t h e r e  I would want t o  pu t  it i n  a  bag. T h a t ' s  t h e  way I ' d  
l i k e  t o  s t a r t  o u t .  Well,  now, why can" t pu t  i t  i n  a  bag? Well, 
t h e r e B l l  be some road b locks .  F ind  o u t  what t h e y  a r e .  Ask, "How 
can I remove t h a t  road block9'? T h e r e P s  where 1'11 have t o  reach  
o u t  and g e t  somebody who knows something about  i t ,  g e t  somebody 
$0 h e l p  me on i t  - who knows something about  some new p l a s t i c s  o r  
some new m a t e r i a l s  o r  some new bag.  

A few yea r s  ago we decided t o  go on t h e  market wi th  a  swi tch ,  
a  mogul swftch,  t o  go i n  t h e s e  3-way lamps a t  home. We t o o l e d  one 
up  q u i c k l y ,  t h e  manufacturers  were going t o  buy f t .  Mhen we g o t  
i t  ready  it had accep tab l e  q u a l i t y .  You know moat of your  3-way 
lamps a t  home I n  p a s t  y e a r s  have had a  most mi se rab l e  swi t ch  me- 
chanism. When t h e  boys g o t  it done and o f f e r e d  4 t  t o  t h e  market ,  
no th ing  doing.  "We wonP% pay t h a t  k ind  of dough." So t h e y  asked 
t o  have an a n a l y s i s  made, and here  was j u s t  one p a r t  of  i t .  The 
l i t t l e  b r a s s  arm t h a t  threw it on and o f f  c o s t  94. And what a  
s imple  funct i -on it had! Well, how e l s e  could  we do i t ?  One way 
would be t o  make it a s  a  min i a tu re  z i n c  d i e c a s t i n g .  The eng inee r s  
s a i d  t h a t  it would have enough s t r e n g t h ,  b u t  it looked l i k e  z i n c  
and it d i d n ' t  look  l i k e  b r a s s ;  t h e y  wanted f t  t o  look  l i k e  b r a s s .  



What's t h e  road block? I t ' s  the  co lo r .  What do w e  do about i t ?  
P la te  it; brass  p l a t e  i t .  T h a t p s  a simple example, but t h a t  i s  
road block removing. Inc iden ta l ly ,  the  d iecas t  one cos t  6/10 
of 1$, the  brass  one, 94.  But it  was too  l a t e  then; we had 
l o s t  the  market. We had scrapped a l l  of our  t o o l s  and took a  
seve ra l  hundred thousand d o l l a r  l o s s ,  so w e  decided no t  t o  go 
i n t o  t h e  business .  Other p a r t s  i n  the  product were p r e t t y  
much l i k e  t h a t .  The a n a l y s i s  showed t h a t  it could be made 
f u n c t i o n a l l y  f o r  about h a l f  what it was. 

I t h i n k  I P v e  covered t h a t  sub jec t .  J u s t  overcome the  road 
blocks and w r i t e  out your shee t  and move on. For example, using 
aluminum c o i l s  on some of our b ig  equipment would save r e a l  
dough. It goes from $1.00 t o  41Q. T h a t P s  the  r a t i o  when we 
conduct cu r ren t  on aluminum. But the  road block i s  making 
j o i n t s .  Some meetings were s e t  up on the  sub jec t  of making 
j o i n t s .  Representat ives  were brought from Kaiser and Reynolds 
Aluminum Co. f o r  meetings he ld  i n  Schencctady and i n  E r i e ,  where 
t h i s  p r o j e c t  came up. The whole purpose was t o  remove t h a t  
road block so  we cah save a g r e a t  dea l  of Enoney. Now, he re ' s  
the  whole b a l l  of wax. H e r e P s  t h e  way you do it .  F i r s t ,  l e a r n  
the  bas ic  information, engineering and manufacturing, and don ' t  
l e a r n  a l l  t h e  bas ic  " d o n s t ' s "  when you do it; j u s t  g e t  the  
"what does it  have t o  dott information. Generate a l l  poss ib le  
s o l u t i o n s ,  c r e a t i v e  sess ions .  DonDt allow any ana lys i s  i n  
t h e r e ,  o r  y o u ' l l  s p o i l  i t .  Folks w i l l  be a f r a i d  t o  suggest t h a t  
you put it i n  a  bag. S t r i k e  out those.  Now you g e t  t o  the  
ana lys i s  - s t r i k e  out the  ones t h a t  a r e  d e f i n i t e l y  unreachable.  
Next, remove these  road blocks on the  b e s t  remaining one o r  two. 
Next, f i n d  out  the  cos t s  involved. And l a s t ,  w r i t e  it up on 
the  suggestion shee t .  Your job i s  done. 

Q. Whose judgment a r e  you going t o  use i n  determining whether 
something i s  unworkable o r  n o t ?  Whether i t %  too r a d i c a l ?  

A .  You w i l l  use your own; your own good judgment. 

Fellows, a s  you know, we have a  gues t  from Er ie  - Harry 
Hagle. He 1 s  i n  Value Analysis and has done a  wonderful job. 
He, too,  has t o  have he lp  from o the r s  and w e b e  going t o  hear  
about a case t h a t  i l l u s t r a t e s  the  idea of going t o  the  bes t  
person f o r  the  answer. Harold i s  going t o  t e l l  you about a  road 
block t h a t  he had t o  remove during the  course of some of h i s  
value ana lys i s  s t u d i e s  i n  E r i e .  



------Warold Hagle -- Road Blocks of Value Analysfs 

Good morning, gentlemen. Well, we !ve got  a  job here,  a  l i t t l e  
d i f f e r e n t  s o r t  of a  job. There a r e  some angles  t o  t h f s ,  too.  This 
i s  a  c ross - sec t iona l  view of a  shroud r i n g .  The heavy p a r t  repre-  
s e n t s  wha t t s  l e f t  when you g e t  done. It g e t s  welded i n t o  a  fan as -  
sembly; t h e r e 8 s  more t o  it than t h i s  one p a r t  and we use about 1000 
of them a  year .  With our equipment we r o l l  a  piece of machine s t e e l ,  
1-I/&" x 3-1/2", edgewize i n t o  a  b ig  hoop, 5 5 ' 9 n  diameter. Now, on 
t h f s  sketch,  t h f s  r ep resen t s  the  f n s i d e  diameter of t h i s  hoop and 
t h i s  i s  the O.D, up here .  Well, t h e  way t h e y u v e  been making them i s  
t o  r o l l  up t h i a  pfece of r ec tangu la r  s tock ,  weld it ,  s t r a i g h t e n  i t ,  
and rough machfne it  t o  t h a t  angular  c ross - sec t iona l  shape. Then 
i t ' s  welded i n t o  the  assembly and t h e r e ' s  a  l i t t l e  f i n a l  machining 
on it as  a  fan .  Well, you look a t  the  darn th fng  and they ' r e  throw- 
ing away more s tock  than t h e y q r e  savfng,  They s t a r t  out wlth it 
seems t o  me i t B %  278 l b s . ,  o r  somethfng l f k e  t h a t .  When they  g e t  
done it weighs roughly 100 l b s . ,  a l i t t l e  over 100 l b s .  So, we 
thought we ought t o  do something about f t  - 1000, t h a t a s  q u i t e  a few 
f o r  u s .  A l o t  of our q u a n t f t f e s  a r e  much Power than t h a t  and i t ' s  
a  p r e t t y  good s fzed  piece.  So, w e  t a l k e d  t o  var ious people t h a t  had 
been i n  the  f a b r i c a t i n g  business  f o r  yea r s ,  and t h e y l r e  good men; 
fellows with a .  good repu ta t ion .  We t a lked  t o  one, then another ,  and 
I guess before we got  done we had t a l k e d  t o  s i x  of them. They a l l  
gave u s  the  same s t o r y .  

t l  Naw, you c a n s t  r o l l  an angle and g e t  any kind of a  30b out  of 
i t .  Thfs th ing  has go t  t o  be r i g h t  and i f  you want some darn o ld  
th ing  f o r  some farm equipment, o r  something t h a t  doesn ' t  t u rn ,  O.K. 
But t h f s  th ing  r o t a t e s  the fan,  goes on a  locomotfve, so on, so on, 
so on, You c a n f t  r o l l  angles .  You won't end up with 90 degrees 
here;  i t Q P 1  shoot o f f  t h i s  way and o f f  t h a t  way and y o u B l l  g e t  a 
l o t  of wrinkle8 i n  here ,  because t h i s  has got  t o  compress and t h i s  
out  here  i s  s t r e t c h i n g ,  and t h i s  '11 wrinkle and y o u B l l  have a  poor 
job. Or it'll. waver t h i s  way - i f  you l a y  the  hoop down f l a t  you 
can throw your h a t  under i t .  We s e n t  a  fel low t o  Buffalo a  year  o r  
two ago, and somebody r o l l e d  an angle and they s a i d ,  'Boy, look a t  
t h a t .  1 sn% t h a t  good" Actual ly ,  you could throw your h a t  under 
f t .  So i t ' s  j u s t  out of the  quest ion;  you've got  t o  make it the  
present  way. •÷t 

Well, i t  dfdnflt  look too good, but  Alf and h f s  f r f ends  were 
holding a  value a n a l y s i s  meeting up i n  Toronto and a  couple of f e l -  
lows were going up t o  it, so they  made arrangements t o  s top  a t  
Buffalo Forge i n  Buffalo where they  make r o l l f n g  equipment. We had 
had o t h e r  makes i n  the  p lan t  t h a t  hadna$ worked and % h a t 9 s  were a  
l o t  of these  conclusions were drawn from. So we stopped t h e r e  and 
i n  j u s t  a few minutes a  young fe l low who hadn ' t  been on the  machfne 
long grabbed a  piece of angle and r o l l e d  i t  up and put a  s c a l e  on 
i t .  Well, t h a t ' s  a l i t t l e  too small ."  So he zipped it back and 



f o r t h  and he could make t h a t  sngle  do anything he wanted i t  t o .  
The r e s u l t  I s ,  t o  make it a s h o r t  s t o r y ,  they  shipped t h e  angle 
i n ,  everybody looked a t  it; i t  was machined; i t  was O.K.; i t ' s  
i n  a  fan  now, and the re  you a r e .  

So, t h e r e 8 s  another  one where it would have been easy  t o  
give up a f t e r  t a l k i n g  t o  s i x  o r  e i g h t  fe l lows;  they ' r e  a l l  old-  
t imers ,  and some young k id  th inks  it can be done. They say no t ,  
but  the re  you a r e .  Possible  savings $7500 a  year;  i t s l l  r e -  
qu i re  a  crimping die  and some r o l l s ,  but you s t i l l  end up with 
a  n ice  p i l e  of dough. 

Thanks a  l o t ,  fe l lows.  

Larry Miles 

Gentlemen, a s  I l i s t e n  t o  t h i s  program t h i s  morning I r e a l l y  
be l ieve  t h a t  the  science of value ana lys i s  i s  the  science of not 
g iv ing  up. I wonder i f '  i t  i s n 8 t .  I wonder i f  our job i s n f t  t o  
l e a r n  how t o  keep going and not  l e t  these  th ings  atop u s .  1'11 
be t  dozens of fellows have thought of t h a t  but  they  jus t  d i d n ' t  
keep going l i k e  Value Analyst Harold Hagle did up i n  E r i e .  

I want t o  chat  w i t h  you a  couple of minutes about the  pro- 
j e c t  work. Gee, we've heard some s t imula t ing  th ings  about the  
ideas and the  progress t h a t B s  come along from some of the  t a b l e s .  
I know w i t h  60 of you working on experiments a l l  of you c a n ' t  be 
us ing  your time t o  good advantage a l l  t he  time. I wish you 
could; we'd l i k e  t o  arrange it t h a t  way, and be l ieve  me, i f  you 
a r r i v e  a t  a  poin t  where you don' t  q u i t e  h a d  the  p r o j e c t ,  o r  
something i s  stymied f o r  you - you c a n s t  g e t  the  telephone o r  
you 're  wa i t ingfo r  something - y o u q l  l o w  t h a t  we r e a l l y  r e g r e t  
i t .  So i f  t h e r e 8 z  anything we can suggest o r  t h a t  we can do, 
w e ' l l  c o r r e c t  i t .  

One th ing  i n  genera l ,  help us  an awful l o t  by us ing  your 
own ingenui ty  by th inking  of something e l s e  t h a t  you could do 
t h a t  would be worthwhile t h a t  we can help you w i t h .  

But by and l a rge ,  q u i t e  a  number of the  t a b l e s  have come 
up with th ings  t h a t  were very,  very i n t e r e s t i n g .  Last  n igh t  we 
had an opportuni ty t o  t a l k  about some o f  them. Here f s  the  
thought I want t o  give t o  you: p r o j e c t  work on value ana lys i s  
here should be j u s t  l i k e  i t D l l  be back i n  your own shop. What 
w i l l  it be l i k e  back t h e r e ?  T h e r e D l l  be probably two fel lows 
working together ;  one man cannot do value a n a l y s i s ,  In  our  
small  operat ions we have a  problem - one man w i l l  have t o  t r y  
t o  do i t  u n t i l  we l e a r n  how t o  handle t h e  problem, H e ' l l  have 
t o  c a l l  on o t h e r s  f o r  the  i n s p i r a t f o n  and help h e s l l  need. But 
two men a r e  the  minimum. Now, you !ll have three sometimes. So 



fel lows,  we want you t o  have a  chance here t o  work w i t h  two men, 
w i t h  t h r e e  men. Actual ly ,  I t ' s  t h r e e  here because t h e r e  a r e  so  
many of u s .  

Weuve come t h i s  f a r  - gosh, we8ve had a  l o t  of experience on 
these  p r o j e c t s  now i n  a  week. The boys, G f l  and Harold, have thought 
through very c a r e f u l l y  t h e  plans f o r  the  exact  p r o j e c t s f o r  each of 
you t o  have so t h a t  each w i l l  g e t  a  crack a t  b ig  volume and low vol -  
ume so you can blend them over,  and while y o u a r e  wai t ing  f o r  i n f o r -  
mation on one y o u a l l  be working on another  one. But h e r e ' s  one 
th ing  we want t o  come out:  l e t ' s  s t a r t  i n  working j u s t  i n  groups 
of th ree  w i t h  no work whatever i n  any b igger  group. Funny th ing ,  
l a s t  n igh t  G i l  and Harold were t a l k i n g  about t h i s  p r o j e c t  and Harold 

ft sa id ,  I wish we had a  way so we could br ing  t o  the  f r o n t  some way 
the  a b i l i t y  these  guys have got  on these  p r o j e c t s ,  because I t h i n k  
my group over t h e r e  can r e a l l y  t u r n  i n  a l o t  of dough." Well, the  
challenge was accepted, and G i l  s a i d ,  "The h e l l  t h e y  can. I"e got  
a  bunch of t a b l e s  over here t h a t  can bea t  'em any day." Well, it 
wasnBt  but  a  few minutes u n t i l  they  had decided t o  change the  whole 
order  of working here,  and i n s t e a d  of having t a b l e s  along here do 
one p r o j e c t  and t a b l e s  over the re  do another ,  those buzzards a r e  
going t o  change it  around and put a  couple of t a b l e s  on t h i s  s i d e  
working on a  p r o j e c t  and a couple on t h a t  s ide ,  and then w e ' l l  see 
which s i d e  tu rns  i n  the  b e s t  r e s u l t s .  Wes l l  see .  I t h i n k  you ought 
t o  make the  l o s e r s  supply a  dfnner,  o r  something l i k e  t h a t .  So i n  
your p r o j e c t  work you w i l l  see  t h a t  t h e r e T l l  be some changes made 
and I t h i n k  t h e y ' l l  be a l l  f o r  the b e t t e r  and more fun. 

General ly  speaking, then,  t h e r e  w i l l  not be any cbl labora t ion  
between t a b l e s .  Each t a b l e  i s  a  u n i t  on i t s  own f e e t  and i f  you 
go i n  one d i r e c t i o n  and another  t a b l e  on t h e  same job goes i n  ano- 
t h e r  d i r e c t i o n ,  more power t o  you - wonderful! That% the  f i n e s t  
th ing  t o  do. And don ' t  you r e l y  on anybody but  yourselves t h e r e  
a t  t h a t  t a b l e .  There a r e  t h e  t h r e e  of you; t h a t B s  the  way you're 
going t o  be ant i n  the  p l a n t .  I mean, d o n a t  r e l y  on anybody e l s e  
g iv ing  you ideas;  you generate  your own, and then g e t  a l l  these  
s p e c i a l f a t s  i n  t o  help you. 

I t h i n k  t h a t a s  a11 I need t o  say  on t h a t .  The boys w i l l  f o l -  
low i t  up. Whfle you're studying these th ings ,  some of the  boys 
have a l r eady  s a i d ,  "I wish we j u s t  had two a t  a  t a b l e .  I can work 
w f t h  e i t h e r  one of the  o t h e r  fel lows;  we can t h i n k  about the  same 
th ing  and i n t e n s e l y  concentrate;  but  when a  t h f r d  man i s  t h e r e  
while weDre  thinking about what t o  do with t h e  th read  on t h i s  
th ing ,  h e D s  th inking  about a  bracket  o r  something, and everything 

11 t h a t  he says jus t  d i s t r a c t s  us i n s t e a d  of helps u s .  That ' s  abso- 
l u t e l y  t r u e ;  t h a t ' s  what genera l ly  happens. That" why we never 
allow more than t h r e e  a t  a  t a b l e ,  and why two a r e  b e t t e r ;  bu t  you 
fel lows t r y  and exe rc i se  concent ra t ion .  Decide beforehand what 
you 're  going t o  concentrate  on. As y o u E r e  working t h i s  th ing  over 



and you decide t h a t  t h i s  i s  expensive way t o  f a s t e n  it - a l l  
th ree  of you t h i n k  about t h a t  f a s t e n e r  and l e t  your idea be 
guided by the  idea t h a t  t h e  man gave r i g h t  before you. That way 
y o u t r e  making h i s  l i t t l e  idea  s t ronger  and h e r s  making your 
l i t t l e  one s t ronger .  When y o u D r e  t a l k i n g  about p u t t i n g  it- on 
w i t h  a  nu t ,  a l l  of you t h i n k  about pu t t ing  i t  on w i t h  a  nut ;  the  
b e s t  kind of a  nut ;  the cheapest kind of a  nut .  Then when you 
t a l k  about doing i t  as  a  stamping, a l l  of you do it. You ' l l  
have more fun; it $11 be a  l i t t l e  S i t  tough; y o u a l l  g e t  more 
r e s u l t s .  

M r .  Wagoner and M r .  S c o t t  a r e  here from the  Townsend Co. 
This company s p e c i a l i z e s  i n  cold-headed p a r t s ,  and they  w i l l  be 
here a l l  day w i t h  us  and put  on a  program l a t e r  i n  t h e  day. 

Fellows, the  Townsend Co. i s  a  company t h a t  has come i n  on 
so  many of our jobs and i n  many cases showed us  how t o  do ex- 
a c t l y  the  same job f o r  one-tenth the  c o s t .  On these  s tuds ,  on 
the t imer f o r  t h e  automatic washer; a  b ig  production job. O u r  

ap iece .  They provided the  same p a r t ,  a  n i c e r  
of 1#. They provide a  p a r t  t h a t  we use with a  

spacer  - t o t a l  cos t  of 8/10 of P# and it does the  same job t h a t  
was done before f o r  8$. J u s t  1 / l 0 t h  t h e  cos t .  I P v e  been through 
t h e i r  p lan t ;  they  have u p s e t t e r s  and automatic equipment t h a t  a r e  
doing things t h a t  you never would t h i n k  could be done. Here 
they a re ;  t h e y s r e  going t o  be a v a i l a b l e  t o  any one of your groups 
t o  t a l k  about any of your p a r t s  during the  day, and t h e y ' l l  be 
pu t t ing  t h e i r  show on a f t e r  a while.  

Fellows, t h i s  morning we have w i t h  us  M r .  F. K. NcCune 
whoBs a s s i s t a n t  manager of Engineering Services  Div.  and i n  
t h a t  pos i t ion ,  of course,  he i s  a s s i s t a n t  t o  M r .  Winne who i s  
our  Vice Pres ident  of Engineering. M r .  McCune i s ,  I th ink ,  a  
westerner;  a t  l e a s t ,  he went t o  school a t  the  Univers i ty  of 
Ca l i fo rn ia ,  graduat ing from the re  i n  1928 and coming d i r e c t l y  
t o  G.E He f i r s t  worked with 1,G.E.; then he went t o  West Lynn 
where i n  1945 he was a s s i s t a n t  works engineer .  In  1946 he came 
t o  Schenectady and was i n  the  Apparatus Dept. design engineer- 
ing  s t a f f .  In  1948 he was a s s i s t a n t  genera l  manager of the  
Apparatus Dept. In  1949 - a s s i s t a n t  genera l  manager of the  
Nucleonics Dept. i n  Rfchland, Wash. In  March 1951 he re turned  
t o  Schenectady as  manager of engineering f o r  the  Large Appara- 
t u s  Div. and following t h a t ,  he assumed h i s  present  d u t i e s ,  
A t  t h i s  time I ' d  l i k e  t o  give you M r .  McCune who w i l l  g ive us  
a  t a l k  on the  Engineering R e s p o n s i b i l i t i e s  i n  the  General Elec- 
t r i c  Co. 



81 Hy t o p i c  i s  Engineerfng Respons ib i l i ty  i n  the  General Elec-  
t r i c  C o e n  I want t o  deffne o r  r e s t r f c t  t h a t  a l i t t l e  b i t .  I ' m  
sure  you w i l l  recognize t h a t  the  General E l e c t r i c  Co. uses  people 
with engineering t r a i n i n g  i n  many jobs and, a s  a mat ter  of f a c t ,  
t h e r e  a r e  some 12,000 such people i n  the  Company now employed i n  
nea r ly  a l l  funct ions .  Therefore, I f m  going t o  t a l k  about the  f i e l d  
t h a t  i s  p r i n c i p a l l y  def ined as  design engineering, which I t h i n k  i s  
i n  accordance w i t h  what you have i n  mind. 

As  you know, i n  genera l  the  Company i s  divided down t o  the  de- 
I 7  11 partment l e v e l  i n  terms, l e t  us  say,  of bus inesses ,  and genera l ly  

a t  t h e  department l e v e l  the  Company i s  organized func t iona l ly ,  one 
of the  f 'unctions being engineering o r  design engfneering. Real ly  
t h a t ' s  what I B m  going t o  t a l k  about.  

I should be ab le  t o  make a very s h o r t  t a l k ,  because engineer-  
ing r e s p o n s i b i l i t y  i n  the  General E l e c t r i c  Co., a s  I see it, i s  
very,  very simple. There a re  two b a s i c  jobs and a t h i r d  c o r o l l a r y .  
Bothof t h e  jobs a r e  very simple. The f i r s t  job i s  t o  increase  the  
value of our products .  The second i s  increas ing  the  Company's cover- 
age o r  t h e  department's coverage o f  the  market. The t h i r d  i s  a l o t  
of miscellaneous th ings :  the re  a r e  obviously c e r t a f n  problems o r  
ques t ions  t h a t  come up i n  any business  a l l  t he  t ime. I t D s  equa l ly  
obvfous t h a t  on each problem t h e r e  ought t o  be somebody i n  the  bus i -  
ness  who knows b e s t  how t o  handle f t .  By and l a r g e  people i n  engi -  
neering w i t h  engineering t r a i n i n g  have the  capaci ty  t o  answer some 
of those ques t ions .  As a r e s u l t  engineering has a t h i r d  funct ion  
which i s  a s o r t  of a s e r v i c e  funct ion  - i t  may show up i n  proposi-  
t i o n  engineering,  i n  r e q u i s i t i o n  engfneering; it may show up in  the  
opera t ion  of a l i b r a r y  f o r  the  department, o r  something of t h a t  kind.. 
But IBn leaving t h i s  t h i r d  funct ion  out  i n  the remainder of t h i s  
t a l k ,  It takes a l o t  of people; i t ' s  important,  because you c a n ' t  
run any business wfthout a l l  the  func t ions ,  and th ings  being done. 
Eht the  two bas ic  jobs of engineering a r e  j u s t  a s  simple a s  they 
can be .  

I would make a guess t h a t  9@, anyway, of t h e  t o t a l  amount 
of money t h a t  we spend a s  engineers should be spent  on these two 
th ings :  increas ing  the  value of t h e  product o r  increasfng the  cover- 
age of the  market. 

I want t o  take those up one a t  a time. What P s  increas ing  t h e  
value of t h e  product? This has t o  be determined, of course,  by the  
customer because the  product has abso lu te ly  no value.  As a mat ter  
of f a c t ,  i t  i s  worth l e s s  and. l e s s  u n t i l  you f l n a l l y  s e l l  i t .  Up 
u n t i l  t h a t  time i t 9  locked-up c a p i t a l ;  when you f i n a l l y  s e l l  i t  it 
becomes of use  t o  some one provided they  put  it t o  use .  Value be- 
gfns  a k  the  customer, then, a t  t h e  time he begins t o  use the  product.  



And value is  r e l a t i v e  - value has t o  be r e l a t e d  t o  money. What 
he gives you f o r  a  product i s  money and what he g e t s  i s  se rv ice  
So you can increase  value by a c t u a l l y  g iv ing  your customer more 
se rv ice .  I t ' s  important t h a t  i t  be s e r v i c e  t h a t  he recognizes,  
otherwise you haven't  gfven him anything, o r  you do it by r e -  
ducing c o s t s .  And genera l ly ,  those th ings  go along together .  
The main funct ion ,  then, which you would define a s  increas ing  
value,  i s  decreasing the  c o s t  of a  given value,  o r  inc reas ing  
the  value f o r  t h e  present  c o s t .  So you see  how important cos t  
i s  i n  any engineering a c t i v i t y .  I d o n s t ,  of course,  say  t h a t  
engineering i s  s o l e l y  respons ib le  f o r  c o s t  reduct ion,  because 
engineering i s  respons ib le  f o r  some cos t  reduct ion,  manufactur- 
ing f o r  some, marketing f o r  some, accounting f o r  some. Every- 
body connected w i t h  the  business  must, of necess i ty ,  reduce the 
cos t  of h i s  p a r t i c u l a r  opera t ion  and every one connected with 
management i s  concerned w i t h  reducing the  cos t  of what i t  i s  
you s e l l .  In our case i t ' s  products,  so we want t o  reduce the 
c o s t  of products.  

The second engineering r e s p o n s i b i l i t y  i s  increas ing  cover- 
age. By t h a t  I mean g e t t i n g  up new products;  going a f t e r  new 
markets, adding things which we d i d n P t  previous ly  s e l l ;  and so 
r a d i c a l l y  modifying products t h a t  they have much wider coverage 
and, the re fo re ,  w i l l  be bought by d i f f e r e n t  kinds of customers. 
Now, of course,  you can increase  your percentage of the  a v a i l -  
ab le ,  l e t  us  say,  i n  a  given business by reducing c o s t s ,  but 
I ' m  t a l k i n g  about increas ing  coverage. You might say the  bus i -  
ness of bui ld ing  t h e  General E l e c t r i c  Co. i s  f a s t e r  than the  
n a t u r a l  growth o f  demand f o r  e x i s t i n g  products .  

Now I would l i k e  t o  t a l k  a  l i t t l e  about how we go about d i s -  
charging our engineering r e s p o n s i b i l i t y  and give you a  l i t t l e  of 
our c e n t r a l  th inking  on t h i s  s u b j e c t .  You see,  we're i n  a  s e r -  
v ices  d iv i s ion ,  j u s t  l i k e  Larry Miles, here .  We f e e l  t h a t  these  
two ob jec t ives  o f  inc reas ing  the value and increas ing  the  cover- 
age, while they  a r e  b a s i c  r e s p o n s i b i l i t i e s  of engineering,  a r e  
not  by any means the  p a t t e r n  o f  an engineering organiza t ion .  
Rather, a s  we see it, t h e r e  a r e  t h r e e  more o r  l e s s  d i s t i n c t  
func t iona l  breakdowns of engineering a c t i v i t y .  The f i r s t  we've 
chosen t o  c a l l  Advance and Development Engineering; the  second, 
Design Engineering; and the  t h i r d ,  Production Engineering. I ' d  
l i k e  t o  expla in  those a  l i t t l e  b f t .  In a  very simple case,  i f  
you take a  business  producing a  product which, because t h e  mar- 
k e t  r equ i res  it, has a  new model every year ,  you might say t h a t  
t h e  models of t h e  f%ture a r e  the  job of the  Advance and Develop- 
ment group; next  year" models t h e  job of t h e  Design group, and 
t h i s  yeares  model i s  the  job of Production Engineering. Each of 
these  components should be working on fncreas ing  the value o r  
increas ing  the  coverage by one way o r  another  on the  models of 
the  fu tu re ;  t h i s  y e a r t s  model, and next y e a r ' s  model. 



A s  9 see it, we be l ieve  thab an engineering organiza t ion  should 
have a c e r t a f n  number of people who have a good knowledge of t h e  
business  - manufacturing, marketing, customers, e t c .  - but  a r e  par-  
t i c u l a r l y  chosen f o r  t h e i r  c r e a t i v e  and a n a l y t i c a l  a b i l i t y  and deep 
t echn ica l  a b i l i t y .  These people should be s e t  a p a r t ;  they  shouldn ' t  
be d i s t r a c t e d  by the  problems of t h i s  y e a r t s  and next  y e a r s s  models. 
They should be fundamentally developing new th ings  ; thfngs which 
w i l l  i n  t h e  f u t u r e  increase  value o r  increase  coverage. By and 
l a r g e ,  t h a t  Job s t a r t s  w i t h  the  r e a l i z a t i o n  t h a t  - and t h i s  app l i e s  
t o  many th ings  besides advance developments - t h e r e  a re  only two 
reasons why we c a n P t  do what we want i n  engineering.  One of them 
i s  t h a t  we l ack  the bas ic  knowledge and the  o t h e r  i s  t h a t  we haven ' t  
t r i e d  it before.  E s s e n t i a l l y  those a r e  the  only two major obs tac les  
t o  progress .  The t r i c k  i s  t o  g e t  your problem broken down i n t o  
those two components and then f i g u r e  out what b a s i c  knowledge you 
l ack  and what plan of experimentation may be required.  I want t o  ex- 
p l a i n  t h a t  a l i t t l e  b i t .  For example, we o f t e n  know t h a t  i f  w e  had 
some s p e c f f i c  m a t e r i a l  we could do something, but  the re  i s  no such 
m a t e r i a l  p resen t ly ,  and we d o n q t  know how t o  go about c rea t ing  i t .  
Here we lack  bas ic  knowledge t o  go about c r e a t i n g  t h i s  ma te r i a l .  On 
t h e  o t h e r  hand, invent ion,  the  assemblage o f  systems, and t h e  t e s t -  
ing of them, a re  the  th ings  we do because we never t r i e d  it  before .  
The f i r s t  th ing  t h a t  an advance development group has t o  do i s  t o  
g e t  t h e  problem broken down t h i s  way. Do we need bas ic  knowledge, 
o r  i s  i t  j u s t  a quest ion of gettEng a t  i t  i n  a planned, l o g i c a l  
fashion? 

By and l a r g e ,  t h a t ' s  the  b i g  job of advance and development 
engineering. There a re  always many th ings  t h a t  you want t o  do on 
any product which you have never done. Each engineering s e c t i o n  
should have a group t h a t  a r e  b u s i l y  working away makfng the  funda- 
mental a n a l y s i s  I have j u s t  descr ibed.  Then they  should s e t  i n  
motion the  plans t o  g e t  needed knowledge from the  Research Labora- 
t o r y ,  from outs ide  %he Company, from o t h e r  departments of the  Com- 
pany, from o the r  Dfvizfons, o r  wherever I% may be ava f l ab le .  A t  the  
same time they must s e t  i n  progress  experimental  programs where they  
have t h e  bas ic  knowledge bu t  have not  previous ly  appl ied  i t  t o  g e t  
jus t  the  r e s u l t  now des i red .  Advance and Development engineering i s  
then one fundamental funct ion .  

Second i s  Design Engineerfng. Here again we be l ieve  a more o r  
l e s s  d i s t i n c t  component i s  d e s i r a b l e .  When it i s  decided t h a t  we 
know enough now from advance and development engineering o r  from 
any o t h e r  source t o  design a product,  design engineering takes  over.  
Engineering has the  unique t a s k  of g e t t f n g  down p r e c i s e l y  on paper 
enough i n s t r u c t i o n s  of one kind o r  another  so t h a t  somebody e l s e  
can produce a product and when produced it w i l l  be what i s  expected. 
It i s  done by drawings, s p e c i f i c a t i o n s ,  and many d i f f e r e n t  i n s t r u c -  
t i o n s ,  dependfng on what i s  being designed. But by and l a rge  t h e  
t o t a l  output  f n  desfgn engineering i s  a s e t  of drawings and s p e e i f i -  
ca t ions  which can be used by somebody e l s e  t o  produce a product 
which i s  the equal  of the value goa l  s e t  f o r  t h a t  product.  



F i n a l l y ,  we have a  funct fon  of production engineering.  You 
might ask why we need such a  funct ion .  If we have proper ly  de- 
veloped-a product and made a  good design, why i s  t h e r e  any pro- 
duction engineering? Mhy i s n 3 t  it e n t i r e l y  a  manufacturing 
funct ion?  Real ly  t h e r e 8 s  a  very good reason f o r  production engi-  
neering.  In  the  f i r s t  place,  the  job of designing something in -  
volves a  l o t  of compromfse. There a r e  innumerable cases  r e -  
qui r fng  %he exerc i se  of judgment. But t h e r e f s  one fundamental 
i n  designing a  new product which c a n ' t  be overlooked, and t h a t  
i s  t h a t  i f  even a  small percentage of the  judgments a r e  wrong, 
the product w i l l  be a  f l o p  and we w i l l  probably lose  t h e  bus i -  
ness .  So p r a c t i c a l l y  every dec is ion  made based on judgment 
r a t h e r  than f a c t s  must be j u s t  a  l i t t l e *  on the  conservat ive 
s i d e .  I f  not ,  by the  laws of p r o b a b i l i t y  t h e r e  w i l l  be t o o  
many t h a t  a r e  underestimated, the re  w i l l  be se r ious  complaints,  
and we w i l l  be out of the  market. So it" p r e t t y  much a  funda- 
mental of any design, when f i r s t  produced, t h a t  every s i n g l e  
judgment can and should be r e f i n e d  w i t h  experience.  I t h i n k  
t h a t  ' fa  unavoidabEeg it would be n ice  t o  design a  p e r f e c t  product 
i n  the  f f r s t  place but you c a n ' t  e v e r  do t h a t  because of the  
reasons I ' v e  sa id ;  you simply t r y  t o  g e t  a s  c lose a s  you s a f e l y  
can. Any design i n  production should be a  gold mine because 
every s i n g l e  judgment t h a t  I s  been made i n i t i a l l y  has been made 
without experience.  We should then proceed t o  obta in  exper i -  
ence and apply it. Judgment a s  t o  where t o  ge t  the  pieces;  
judgment a s  t o  how t o  produce them; judgment a3 t o  whether they  
a r e  s t rong enough o r  too s t rong - a l l  these  th ings  a r e  sub jec t  
t o  review. This i s  t h e  job i n  which production engineering 
should he lp  manufacturing, A s  we see i t ,  engineering should 
accept the  r e s p o n s i b i l i t y  of s e t t i n g  up a  group whose job it  i s  
t o  cooperate i n  eveyy way w i t h  manufacturing towards reduct ion 
i n  the  c o s t  of the  product without s a c r i f i c i n g  i t s  q u a l i t y .  I f  
t h e r e ' s  a  ques t ion  of changing o r  s a c r i f i c i n g  the  q u a l i t y ,  the  
dec is ion  ought t o  go back t o  design engineering because t h a t  
segment i s  i n  the  b e s t  pos i t fon  t o  apply o v e r a l l  judgment. O f  
course,  design engineering may need the  he lp  of marketing, e t c .  
Very o f t en ,  you see,  you can change t h e  q u a l i t y  of a  p a r t ,  l e t ' s  
say,  without changing i t s  value and t h e r e g s  a  gold mine t h e r e .  
I ' m  sure  Larry Miles and h i s  group keep poin t ing  t h i s  f a c t  out .  

11 For example, q u a l i t y "  u s u a l l y  b o i l s  down t o  a  specf f icabion  t h a t  
something " s h a l l  do thus and so",  This may not  mean a  th ing  when 
the  major i ty  of customers d o n ' t  want it t o  do thus and so .  We 
l e a r n  t h i s  by experience long a f t e r  we r e l e a s e  the  new product 
from design. 

There a r e  o t h e r  funct ions  of engineering,  of course,  but  
I have descr ibed t h e  t h r e e  bas ic  f u n c t i o n a l  break-ups of engi -  
neering and the  phi losophies  of these  p a r t i c u l a r  break-ups. In 
a  very b r f e f  fashion  1 have t r f e d  t o  give you a  s t o r y  of the 
organiza t ion  and responsibf  l i t i e s  of engineering.  



Now, i f  you511 l e t  me, I would l i k e  t o  d ig ress  jus t  a l i t t l e  
b i t  - on c e r t a i n  phases of the  p a r t i c u l a r  th ing  i n  which you gen t l e -  
men a r e  concerned. By and l a r g e ,  your bas ic  o v e r a l l  ob j ec t ive  i s  
c o s t  reduct ion.  Value a n a l y s i s  i s  u s u a l l y  considered a p a r t  of the  
cos t  reduct ion a c t i v i t y  which comes i n t o  p lay  a f t e r  the r e l ease  of 
a design.  I P m  sure t h a t  i n  some a reas  of the  Company we have ap- 
proached the problem of g e t t i n g  t h i s  kind of e f f o r t  i n t o  our  bus i  - 
ness on a d i f f e r e n t  b a s i s  from o the r s ,  and I ' d  l i k e  t o  gfve a l i t t l e  
b i t  of my personal  philosophy on t h i s .  

I be l ieve  t h a t  the re  i s  every reason t o  p r a c t i c e  value a n a l y s i s  
and put it i n t o  desfgn a s  e a r l y  a s  poss ib le .  As a mat ter  of f a c t ,  
it should be thoroughly worked i n  before any money i s  spent f o r  
t o o l s .  This I be l i eve  f i rmly;  every  department should have some 
set-up f o r  the  manufacturing revfew of the  complete product by i t s  
top  t a l e n t ,  not  a f t e r  r e l e a s e  f o r  production but  before r e l e a s e  f o r  
too l ing .  That s  where the  most important work can be done. Second, 
each department should be s e t  up f o r  a cont inual  review of products 
so t h a t  we can amass both the  experience we ga in  of the product i n  
t h e  market and the  experience w e  ga in  i n  manufacturing and purchas- 
ing a s  such, and apply both t o  t h i s  job of eon t inua l ly  reducing the  
cos t .  I would suggest t h a t  you examine your own opera t ion  and see 
what means we have i n  each of your departments f o r  dofng those 
th ings  and t h a t  you make suggest ions i f  you t h i n k  t h e y B r e  inadequate.  

One more th ing:  I have g l i b l y  t a l k e d  about c o s t s ,  a l l  the way 
through here.  I ' v e  used the  word and I must break down and admit 
I don" t o w  exac t ly  what f t  i s ,  nor  do you. I submit t h a t  I t h i n k  
you should make yourselves a s  f a m i l i a r  a s  you can with what c o s t  i s .  
There a r e  many bas ic  purposes of a cos t  accounting system. One i s  
the  n e c e s s i t y  of r epor t ing  p r o f i t  and the  f a c t  t h a t  we c a n ' t  r e p o r t  
p r o f i t s  without knowing our  inventory.  By and l a rge  a c e r t a i n  
amount of what you spend i n  a business  goes t o  increase  your a s s e t s ,  
and a c e r t a i n  amount goes i n t o  t h e  product t h a t  goes out the  door. 
It s very obvious t h a t  you have t o  know how much has gone i n t o  i n -  
c reas ing  your a s s e t s ,  and t h a t  i s  one of t h e  basfc  purposes of cos t  
accounting. On t h i s  b a s i s  we r e p o r t  t o  s tockholders ,  pay taxes ,  
and do many o the r  th ings .  But t h a t  f s n t t  n e c e s s a r i l y  the  same in -  
formation we need f o r  reducing t h e  cos t  of a product.  Now, I d o n c t  
want t o  go ahead and say t h a t  c o s t  accounting d o e s n D t  give you any 
answers. O f  course, it does. But i f  I can leave one s fng le  t h i n g  
w i t h  you i t ' s  t o  be i n t e l l i g e n t l y  quest ioning of c o s t  f i g u r e s .  Be 
sure you know what they  mean. A very simple i l l u s t r a t i o n  i s  t h a t  
a c e n t r a l i z e d  screw machine opera t ion  i n  a l a rge  works w i l l  g e t  
you the  lowest c o s t  on the  ord inary  c o s t  b a s i s .  Why? One reason 
i s  t h a t  a l l  of the  order ing  procedure necessary f o r  such a set-up,  
a l l  the  t r a n s p o r t a t i o n  c o s t s ,  and many o t h e r  th ings  a re  not  includ-  
ed i n  t h e  c o s t ,  a s  we keep t r a c k  of c o s t s ,  a t  a l l .  You a re  work- 
ing i n  an a r e a  broadly where t e n  t o  f f f t e e n  percent  of the  cos t  
of a produet i s  appl ied  l abor .  85% t o  9C$ a r e  o t h e r  th ings .  So 



as  I say, I jus t  want t o  leave one th ing  w i t h  you i n  t h i s  regard- 
-be i n t e l l i g e n t l y  ques t ioning  of the  cos t s  which you g e t  and of 
the  cos t  savings which you propose. S a t i s f y  yourse l f  t h a t  i n  
the  end i t n s  going t o  c o s t  the  department a l o t  l e s s  t o  do i t  
your way and y o u ' l l  be a l l  r i g h t .  Use c o s t s  a s  a guide, no t  a s  
an end i n  themselves. I personal ly  t h i n k  t h a t "  extremely i m -  
po r t an t  i n  t h f s  a c t i v i t y .  

Q. What do you t h i n k  should be the  b a t t f n g  average of Advance 
Design? What i s  the  percentage of p r o j e c t s  t h a t  a r e  undertaken 
t h a t  a r e  passed on f o r  product design? 

A .  Well, I donat know t h e  answer t o  t h a t .  It a l l  depends on 
the  kind of a rea  t h a t  you ' re  working i n .  I t D s  completely t r u e  
t h a t  i f  you dont t undertake any unsuccessful  pro je.cts, you're 
e i t h e r  f a r  too conservat ive o r  you 're  a miracle  worker. There 's  
a s t o r y  of a man (probably not  t r u e  but  i l l u s t r a t i v e  of t h e  
po in t )  who long ago was i n  t h e  Patent  Department. He continu- 
a l l y  got  the  b e s t  record of any a t t o r n e y  f o r  a c t u a l l y  g e t t i n g  
pa tents  on h i s  a p p l i c a t i o n s .  A l l  went we l l  f o r  q u i t e  a few 
years  u n t i l  they  checked up and found t h a t  he a l s o  had, by f a r ,  
t he  lowest average of submit ta l s  t o  the Patent  Off ice .  You've 
got  t o  have some f lops ;  t h a t ' s  i n e v i t a b l e .  But t h a t  doesn ' t  
mean you d o n B t  want t o  have t h e  fewest poss ib le .  

By and l a r g e  you811 f f n d  t h a t  businesses  go I n  cycles .  A 
new business might have a very s t rong need f o r  advance develop- 
ment; and equa l ly  an o l d  business  might have a s t rong need. You 
take tu rb ines ;  t h e y r r e  one of our o l d e s t  businesses .  You can 
go $way back t o  where we bufPt Build-ing 60 about 1905, I th ink  
it  was. We were i n  a p o s i t i o n  of tak ing  orders  f o r  tu rb ines  
f a r  bfgger than we had conceived and b u i l t ,  and t h e r e  was a time 
and need f o r  a g r e a t  dea l  of development and judgment. There 
may have been times i n  between, but  here  it i s ,  45 years  l a t e r ,  
and weare  In e x a c t l y  t h e  same p o s i t i o n  i n  t h a t  o ld ,  e s t a b l i s h e d  
busfness .  Wetre tak ing  orders  f o r  machines twice as  b ig  a s  any 
weave b u i l t .  And w e t  r e  concerned about i t ;  n o t  worried,  but 
concerned. Obviously, then,  the amount, the  degree t o  which 
we're being forced ,  economically o r  otherwise,  t o  advance the  
business  determines the  breadth  and scope t h a t  must be put i n t o  
advance engineering.  The broader t h e  scope, the  more misses 
you8re  probably going t o  have. I ' m  s o r r y  I c a n ' t  give you a 
b e t t e r  answer. 

Q. What I had i n  mind here i s ,  ''What do you use a s  a guide?" 
In  o the r  words, i f  your percentage of f a i l u r e s  might be 1% o r  
5% before you f e e l  t h a t  your engineering department i s  no t  do- 
ing enough blue sky work? 

A .  ~ e t  me answer t h a t  t h f s  way. A s  f a r  as  I know, t h e r e  i s  
no uniform guide t h a t  would o r  should apply throughout t h e  



Company t o  any such thinking.  Actual ly ,  on each of these p r o j e c t s ,  
a s  you may know o r  may no t ,  a  development au thor iza t ion ,  o r  the 
equiva lent ,  i s  made out .  You put down i n  wr i t ing  what you hope t o  
obta in  and what you t h i n k  i t ' s  going t o  cos t  you t o  g e t  the re .  Some 
of these  end w i t h  the  cos t  f a r  more than  you thought; o the r s  c o s t  
l e s s .  On some you f u l l y  a t t a i n  the  ob jec t ive  and go f a r  beyond; on 
o thers  you don ' t  a t t a i n  it. Some you drop aborning. You c a n ' t ,  
then, s e t  up a  measure, a s  I see i t ,  a s  t o  which ones a r e  duds and 
which ones a r e  not ;  i t  j u s t  doesn ' t  work t h a t  way. Some a r e  more 
successfu l  than o thers  and some a r e  abandoned very e a r l y  i n  the game. 
The mark of a  good job i s  the  degree t o  which you're r e a l l y  working 
on the  fundamentals requi red  by the  business  and the  quickness w i t h  
which you recognize the  wrong a l l e y  and g e t  i n t o  the  r i g h t  one. 

Q. What a r e  your f e e l i n g s  about a  manufacturing man working w i t h  
engineering during the  design per iod  as  a  consul tan t?  

A .  I t h i n k  I gave an answer t o  t h a t  one. Somewhere along the l i n e ,  
depending on t h e  needs of the  department, I t h i n k  it i s  highly de- 
s i r a b l e ,  i f  not e s s e n t i a l ,  t h a t  before t o o l s  a r e  purchased a com- 
p l e t e  review of the design be made. This should incorporate  a91 the  
knowledge t h a t  we have - manufacturing know-how, value ana lys i s  - 
a l l  of those t a l e n t s ,  because t h a t  i s  the  time where you can make 
the  b igges t  savings.  Bear i n  mind, t h a t  on the  design, a s  i ssued ,  
i s  based our t o t a l  investment. It determines i n  the end the  mach- 
i n e s ,  t h e  bui ld ing ,  the t o o l s ,  everything t h a t  we use .  Before we 
g e t  t h a t  design f i n a l l y  on paper and spend our  money i s  the  time t o  
give the  design every combing over t h a t  can poss ib ly  be given. How 
t h a t  is  done i s  going t o  vary very  g r e a t l y  as  between lamps and t u r -  
bines .  

Q. In  a  small  engineering department should development and engi-  
neer ing  be handled by a designing group a s  p a r t  of t h e i r  responsi-  
b i  l i t i e s ?  

A .  I n  genera l ,  and where poss ib le ,  I t h i n k  t h a t  t h e  advance and 
development a c t i v i t y  should be segregated from t h e  o t h e r  respons i -  
b i l i t i e s  i n  engineering.  There a r e  except ions.  I don ' t  know whe- 
t h e r  t h e r e  i s  any one here from Nonowatt Department, bu t  the  l a s t  
t i m e  I looked a t  Monowatt Department i t  was a h ighly  successfu l ,  
s u b s t a n t i a l  business  with a  t o t a l  of f o u r  engineers ,  a t  l e a s t  one 
of whom i s  a  whiz bang, and h e f s  the  boss. You c a n s t  segregate  
t h a t  one. But when you can do t h i s ,  you should. It w i l l  be more 
product ive.  T h a t B s  j u s t  based on t h e  experience of people who have 
t r l e d  i t ,  

I ' d  l i k e  t o  say one more t h i n g  on t h a t ,  i f  I may. You see ,  the  
t h i n g  i s  t h i s :  i n  the  cos t  reduct ion f i e l d ,  i n  t h e  co r rec t ion  of 
complaints, i n  the  g e t t i n g  out of your design on time - no t  only 
every funct ion  of the  business i s  working w i t h  you hand i n  hand, a s  



f t  should  be, t h e y ' r e  a l s o  need l ing  you and k i ck ing  you forward,  
and f t v s  p r e t t y  hard  t o  f o r g e t  t hose  t h i n g s .  But i n  t h e  spend- 
i ng  of a  l o t  of money on a  b l u e  sky o b J e c t i v e  t h e r e  a r e  n o t  many 
f u n c t i o n s  of t h e  busfness  prodding you, k i ck ing  you, h e l p i n g  you, 
and t h a t B s  t h e  e a s y  one t o  n e g l e c t  f o r  an engfneer ;  t h a t ' s  t h e  
one t h a t  t a k e s  a  l o t  of courage ,  Z t B s  a l s o  t h e  one where you've 
g o t  t o  have f l o p s  and y o u 9 e  g o t  t o  be r e s p o n s i b l e  f o r  them. So 
it  i s  t h e  human t h f n g  t o  n e g l e c t  t h f e  phase .  But i f  you n e g l e c t  
i t ,  youtve  l o s t  t h e  bus fnes s ;  t h a t ' s  a l l  t h e r e  i s  t o  i t ,  be- 
cause somebody e l s e ,  your compet i to r ,  - i s  doing t h e  job, a s  you 
w i l l  f i n d  o u t  t e n  yea r s  l a t e r ,  

Q.  Does t h e  average eng inee r  t e n d  t o  be t o o  conse rva t ive  and 
over-des lgn a product  by &he i n c l u s i o n  of c l o s e  t o l e r a n c e s  which 
a r e  n o t  always necessary?  

A .  Average eng inee r?  The average eng fnee r  does an average  job 
on t h a t ,  But I do want t o  p o i n t  o u t  t h i s :  d o n ' t  be c r i t i c a l  of 
your desfgn eng inee r  because ,  i n  going ove r  the  p roduc t ,  you 
f i n d  a  l o t  of  change. Bear f n  mind t h a t  f f  he makes a  mis take ,  
a  s e r i o u s  mis take ,  on any one of t h e  p a r t s  of a  new produc t ,  
you probably  w i l l  be o u t  of  t h e  market; your  t o t a l  promotional  
expense w i l l  have been l o s t ;  i n  f a c t ,  i tB l l  c o s t  you money. You 
w i l l  have spen t  a s  much a s  hundreds of thousands o f  d o l l a r s  f o r  
prornotfonal e f f o r t s  t o  c a l l  a t t e n t i o n  of t h e  p u b l i c  t o  t h e  f a c t  
t h a t  youDve  g o t  a f l o p .  And i t v a  j u s t  i n h e r e n t  i n  t h e  t h i n g ,  
t hen ,  t h a t  you must be a  E f t tSe  on t h e  s a f e  s f d e  on a g r e a t  many 
t h i n g s  i f  you a r e  going n o t  t o  be on t h e  u n s a f e  s i d e  on a ve ry  
few. We must l ook  a t  t h a t  a s  n o t  sornethfng wrong w i t h  des ign  
eng inee r ing  b u t  as a  golden oppor tun i ty  t o  g e t  something ou t  of 
t h e  c o s t  of any product  t h a t ' s  i n  manufacture.  1 t s s  t h e r e .  

Q. W i l l  you o r  a r e  you a b l e  t o  gfve  u s  e n g i n e e r i n g v s  a s p e c t  
i n  the development of  t h e  new des ign  Form G motors? 

. . . Would somebody explaPn a l i t t l e  more - do you mean what 
made t h a t  development p o s s f b l e  o r  w h a t ,  by and l a r g e ?  

Q. Where d fd  it s t a r t  from? 

A.  Well, i t  s t a r t e d  w i t h  t h i s  g e n e r a l  r e s p o n s i b i l E t y  of i n -  
c r e a s i n g  va lue ,  S e t E e  say ,  which i s  a con t inu ing  r e s p o n s i b i l i t y .  
E d o n B t  know who s p e c i f f c a P l y  c a r r i e d  t h e  major loads ;  I was 
somewhat f a m f l f a r  w i th  t h e  job from t i m e  t o  time a s  it went 
a long ,  By and l a r g e  t h e  Genera l  E l e c t r i c  Co. has c o n t i n u a l l y  
had. s u b s t a n t i a l l y  l e s s  m a t e r f a l  f n  i t s  f r a c t i o n a l  HP motors than 
any o t h e r  compet i to r .  By and l a r g e  wePve needed t o  do t h a t ,  ap- 
p a r e n t l y .  The form G i s  a  major s t e p  i n  t h a t  d i r e c t i o n  - r e -  
moving m a t e r f a l ;  t h a t g s  t h e  eng inee r ing  accomplishment. By and 
l a r g e  when you come r i g h t  down t o  i t ,  i n  any new product  t h e  



important th ing  i s  r e a l l y  t o  g e t  the  r m t e r i a l  out .  You can usua l ly .  
f i n d  ways t o  g e t  l abor  out with f a r  l e s s  change and excess cos t s  than 
you can t o  g e t  ma te r i a l  out when t h e  th ing  i s  a c t u a l l y  i n  production. 
I mean, bas ic  ma te r i a l ;  I ' m  no t  t a l k i n g  of doodads - I ' m  t a l k i n g  of 
pounds of i ron  and pounds of copper i n  the  motor. The form G was 
wrapped around. probably as  much a s  anything e l s e ,  a  f a r  b e t t e r  v e n t i -  
l a t i o n  o r  cooling job than had been done before.  We know a  l o t  more 
about a i r  flow because broadly we have been studying t h a t  a s  a  Com- 
pany f o r  a  long t i m e  and pu t t ing  people i n  the  var ious businesses  
who have some bas ic  knowledge i n  t h a t  f i e l d .  Many yeare ago when a 
motor ran  hot we put on a  bigger  fan .  If t h a t  made it h o t t e r ,  we 
put on a  smaller  f an .  I f  t h a t  d i d n ' t  work, you scratched your head. 
Wefve gone a  long way on v e n t i l a t i o n  s ince  t h a t  day. 

Q. If engineering i s  respons ib le  f o r  the  value of the  product which 
includes,  t o  a  l a r g e  e x t e n t ,  t h e  q u a l i t y  of t h e  same product,  why i s  
the  inspect ion  department put under manufacturing and not  under engi-  
neering? 

I f  A .  Well, I could answer t h a t  by Is i t ? "  That depends on the  de- 
partment you 're  i n .  Inspect  ion i s  assigned throughout t h e  Company 
i n  a l l  d i f f e r e n t  kinds of p laces .  By and l a rge ,  I th ink  inspectfon 
i s  a manufacturing kind of opera t ion .  You're supervis ing the  same 
kinds of people; b y  and l a rge  you 're  tak ing  c e r t a i n  kinds of w r i t t e n  
i n s t r u c t i o n  and using a l l  the  t a l e n t s  you have t o  apply them i n  the  
most economical way. You're us ing  judgment a s  you do i n  any manu- 
f a c t u r i n g  operat ion.  I t a s  very c lose  t o  themanufacturing opera t ion ,  
and why shou ldn t t  it be i n  manufacturing? The problem of engineer-  
ing q u a l i t y  con t ro l  of t h e  value and q u a l i t y  1s  another  th ing  en- 
t i r e l y .  The b e s t  way t o  do t h a t  may be by means o f  engineering con- 
t r o l  on inspect ion  which i s  t h e  case i n  t h e  Carboloy Co. where i n -  
spec t ion  i s  p a r t  of engineering. In  the Hotpoint Co. the  foreman, 
I understand, has r e s p o n s i b i l i t y  f o r  inspect ion ,  but he a l s o  i s  
r a t e d  on the  q u a l i t y  of h i s  product a t  t h e  foreman l e v e l .  1% j u s t  
po in t ing  out t h a t  t h i s  isn" a  uniform th ing  throughout the  Company. 
But by and l a rge ,  engineering I s  respons ib le  f o r  t e s t i n g  and samp- 
l i n g  t h e  product t o  determine whether i t s  q u a l i t y  l e v e l  i s  adequate, 
r ega rd less  of whether o r  not  i t  has passed inspect ion  with f l y i n g  
co lo r s .  I f  a th ing  has passed inspec t ion  t h a t  doesn ' t  mean i t ' s  
r i g h t .  We may not  be inspect ing  the  r i g h t  th ing .  Unless s p e c i f i -  
c a l l y  assigned t o  a  sepa ra te  funct ion  engineering i s  respons ib le  
f o r  q u a l i t y  and inspect ion  i s  only one of the  means of ensuring 
good q u a l i t y .  

Q .  How can the  value ana lys t  be su re  t h a t  he knows of t h e  e x i s -  
tence of a  new design o r  be a b l e  t o  g e t  i n  on it  before too l ing?  

A ,  I obviously c a n ' t  answer t h a t  f o r  an ind iv idua l  case o r  f o r  
an ind iv idua l  department, exeept by the  genera l  observat ion t h a t  
good suggestions genera l ly  g e t  a c t i o n  and i f  people a r e  not  having 



an  o p p o r t u n i t y ,  m y  guess  i s  t k a t  most of t h e  time they" be wel- 
come t o  do so .  You might ve ry  w e l l  pu t  t h a t  one up  t o  Larry .  

M r .  Miles:  I t h i n k  you%e c e r t a i n l y  done w e l l  w i t h  i t .  It h t h e  
va lue  a n a l y s t u %  job t o  know w h a t t s  going on around h i s  shop.  
NobodyFs going t o  spoon-feed him; I d o n g t  t h i n k  t h e  eng inee r  w i l l  
k i c k  him ou t  i f  he comes i n  and kind of keeps t r a c k  of w h a t t s  
going on, do you? 

A .  Well, i f  he g e t s  k icked o u t  he ought t o  go back, f i g u r e  ou t  
why, and come back a g a i n .  

Q e  Where is t h e  t i e - i n  betmeen eng inee r ing  and produc t  p lan-  
n ing? 

A.  The b a s i c  f u n c t i o n  o f  p roduc t  p lannfng  i s  a p a r t  o f  market- 
i n g .  The i r  job i s  t o  c o l l e c t ,  a s  E s e e  it, a t  l e a s t  t h e  know- 
ledge  and t a l e n t  of  a l l  f u n c t i o n s  on %he bus ines s  and concen t r a t e  
it on t h e  problem o f  '%here do we go from here""hether I t ' s  
p r i c e s  o r  q u a l i t y  o r  p roduc t ,  o r  what-have-you. I n  o t h e r  words, 
they"e supposed t o  s e rve  as a f o c a l  p o i n t  f o r  making s u r e  t h a t  
we d o n e t  go on u n i l a t e r a l  d e c i s i o n s ;  t h a t  we go on bus ines s  de- 
c i s i o n s .  The b a s i c  job o f  p roduc t  p lann ing ,  a s  guch, i s  one 
t h a t  t he  g e n e r a l  manager c a n B t  d f v e s t  h imself  o f ,  because he bas 
t o  make t h e  o v e r a l l  judgment. When you come right;  down t o  t h e  
f i n a l  product  and "What a r e  w e  going t o  do?" you have eve ry  
f u n c t i o n  of t h e  buainese  Involved.  A s  f a r  a s  eng inee r ing  i s  
concerned, however, eng inee r ing  has a very  v i t a l  f u n c t i o n ,  I n  
t h e  f i r s t  p l ace ,  most p roduc t  sugges t i ons  come from engfneer ing  
and i n  t h e  second p l a c e  i t  does you no good t o  p l an  a product  

.you can" g e t .  To use  as  an example, a b a s i c  r e s e a r c h  p r o j e c t  
would be a g r a v i t y  e l i m i n a t o r ,  b u t  we d o n C t  work on t h a t  because 
we ' r e  reasonably  s u r e  we wouldn8t  g e t  t h e  answer. The eng ineer -  
i ng  department i s  t h e  one who s u p p l i e s  t h e  answer, " ~ e t ! s  n o t  
work on t h e  g r a v i t y  e l i m f n a t o r , "  The second t h i n g ,  and a very  
b a s i c  t h i n g ,  i s  t h a t  i f  an eng inee r ing  department o r  department 
head d o e s n 8 t  f u l l y  recognfze  and gamble on t h e  n a t u r e  of  h i s  
bus ines s  t e n  o r  f i f t e e n  y e a r s  from now, r e g a r d l e s s  of product  
p lann ing  o r  market r e s e a r c h  o r  any th ing  e l s e  which d o e s n v t  ex- 
t e n d  t h a t  f a r ,  h e P l l  n o t  be presently cranking  i n t o  h i s  opera-  
t i o n  t h e  k ind  of t a l e n t  he s going t o  need t e n  y e a r s  l a t e r .  A 
l o t  of our  s i g n i f i c a n t  succes se s  and mis takes ,  bo th ,  have a r i s e n  
o u t  o f  f a i l u r e  o r  success  r e g a r d l e s s  of  p roduc t  i n  recogniz ing  
what t h e  eng inee r ing  c o n t e n t  of  t h e  bus ines s  i s  going t o  be l i k e  
i n  q u i t e  a few y e a r s ,  and p lann ing  t h e  r i g h t  kind of people ,  t h e  
r i g h t  k ind of t a l e n t ,  t h e  r i g h t  k ind of problems t o  t r a i n  them 
f o r  t h a t  e v e n t u a l i t y .  To t h a t  e x t e n t  t h e  eng inee r ing  group i n  
t h e  end w i l l  deterrnfne what your product  w i l l  be cause it w i l l  
be on ly  what you can e n g i n e e r ,  



M r .  Miles 

I c e r t a i n l y  would l i k e  t o  thank Frank McCune f o r  thinking with 
u s .  I have never heard as  c l ean ly  s e t - f o r t h  the  reason why we f i n d  
these  unnecessary cos t s  i n  the products on the production l i n e .  He 
has t o l d  u s ,  and every gord of f t  i s  the t r u e s t  we could have heard; 
t h a t  i s ,  the  engineer  cannot take but  so many chances when the whole 
f i e l d  i s  chance, and when we don ' t  have experience behind u s  we 
c a n ' t  a f f o r d  t o  f a i l ,  bu t  a s  soon as  a  t h i n g  i s  i n  production i t F s  
r o l l i n g ;  w e 9 e  g e t t i n g  experience; w e  can then g e t  these  potatoes 
out  and pee l  them, one a t  a  time, and t h a t ' s  our pota to  patch.  Well, 
l e t %  he lp  p lan t  the pota toes ,  too .  

. . . . . Afternoon, 8 t h  Day, Oct. 15, 1952 

The Lehigh Foundries and Townsend Company a r e  going t o  present  
t h e i r  programs now, and then a s  soon a3 t h e  o t h e r  two supp l i e r s  come 
i n  they w $ l l  p resent  t h e i r s .  

F i r s t ,  introducing Dick Crannel l  from Lehigh Foundries who i s  
going t o  t e l l  us  about cas t ings  made by the  S h e l l  Molding process .  

Dick Crannell  

I apprec ia te  the  opportuni ty of being here with you fel lows 
I t l s  not  o f t e n  t h a t  any one g e t s  a  chance t o  t a l k  t o  an e n t i r e  group 
of engineers  i n  a  l a r g e  corporat ion,  expla in ing  something t h a t  I 
t h i n k  you have a t  l e a s t  a  passing i n t e r e s t  i n .  

I q l  go through t h i s  r a t h e r  quickly  and w e ' l l  g e t  a  ques t ion  
and answer per iod going a f t e r  a  while .  

You probably know the  o r i g i n  of s h e l l  molding o r  r e s i n  sand 
molding.or the  Croning process.  I t ' s  known by various names. Actu- 
a l l y ,  when our t roops went i n t o  Germany a t  the  end of t h e  War and 
s e n t  i n  some technic ians  they  found up i n  Hamburg, Germany, a  l i t t l e  
foundry c a l l e d  "Croning ~ o u n d r y "  making non-ferrous f i t t i n g s  by an 
unusual method. The Government came out w i t h  a  r e p o r t  dated May 30, 
9947, i n  which they  explained t h a t  t h i s  fe l low was taking a mfxture 
of sand and r e s i n  and hea t ing  up a  p a t t e r n  o r  a  core box so t h a t  
when the  mixture was placed ag89nst t h a t  hot  p a t t e r n ,  the  hea t  from 
t h e  p a t t e r n  made one of these  p i e  c r u s t s .  It seemed of q u i t e  some 
i n t e r e s t  and a s  a  r e s u l t  of it t h e  Government s e n t  out  t h i s  b u l l e t i n .  

For  a  shor t  time t h e  pa ten t  s f t u a t i o n  was a  l i t t l e  b i t  clouded. 
Cer ta in  people i n  t h i s  country f e l t  t h a t  they had c e r t a i n  r i g h t s  
t i e d  up on t h i s  s h e l l  molding bu t  i t  has s ince  been p r e t t y  wel l  de- 
c ided t h a t  they d o n D t  have any patent; r i g h t s .  There probably w i l l  



be some equipment designs and grocesses  o r  something l i k e  t h a t  
t h a t  w l l l  be patented.  

Actually,  I ' l l  jus t  go through t h i s  so y o u v l l  understand how 
a mold was made. 

This i s  what we c a l l  a p i e  c r u s t .  I t t s  about 114" t h i c k  and 
i t B s  uniform f n  th ickness .  This p a r t i c u l a r  one was used t o  make 
t h i s  2"  Tee. This s h e l l  core i s  actual ly 'used i n  the  mold, too.  
The p a t t e r n  f o r  making t h i s  i s  heated t o  around 450•‹ o r  500•‹ F. 
The temperature v a r i e s  wi th  the  type of r e s i n  t h a t  you use and 
w i t h  the  type of metal  t h a t  you're going t o  put i n .  Certain 
metals l i k e  s t e e l  a r e  more pene t ra t fng  than  grey i ron .  Cer ta in  
of the non-ferrous metals;  such a s ,  c e r t a i n  of the  bronzes a re  
very  penet ra t ing  and requi  r e  a d i f f e r e n t  mixture of sand and 
r e s i n  than you might use f o r  c a s t  i ron .  But, the  p r i n c i p l e  of 
making a mold i s  the  same. Assume t h a t  t h e  hot p a t t e r n  i s  here 
w i t h  the fmpression on i t .  You place a square box over t h e  top  
of t h i s  contafnfng a mixture of sand and a thermoset t ing r e s i n .  
You u s u a l l y  use from 5% t o  9% r e s i n .  The sand i s  a dry s i l i c a  
sand, f i n e r  than you see it on the  ocean beaches but no t  a s  f i n e  
a s  talcum. The sand and r e s f n  a r e  mixed toge the r .  Then they  
a r e  dumped a g a i n s t  t h f  s  hot p a t t e r n  by means of a dump box o r  a 
turnover  mechanism. The hea t  comes up from the p a t t e r n .  The 
longer  you leave i t  t h e r e ,  the  t h i c k e r  the  p i e  c r u s t  becomes. 
Usually,  the  dwell time i s  10 o r  I5 seconds. Then t h e  whole 
th ing ,  the  dump box and t h e  p a t t e r n ,  i s  turned over again,  put-  
t i n g  the  dump box underneath,  The p a r t  of the  resin-sand mix 
t h a t  has not  been a f f e c t e d  by t h e  heat  drops back i n t o  the  box 
leaving %his  mushy cream-colored p ie  c r u s t  on the  p a t t e r n .  The 
p a t t e r n  I s  turned over again so  t h a t  the  p i e  c r u s t  i s  on top  of 
the  p a t t e r n ,  The p a t t e r n  and c r u s t  a r e  put through an oven and 
cured. In  o t h e r  words, you have two phases f o r  the  opera t ion .  
One i s  t h e  dwell time during which t h e  thickness  of t h e  c r u s t  
i s  e s t ab l i shed .  The second i s  the  curing time during which the 
r e s i n  i n  the  mix ix cured, Af ter  these have been allowed t o  cool  
two of them a r e  put together  l i k e  t h i s .  They a r e  backed up 
e i t h e r  with shot  o r  with sand. With some small  p a r t s  no backing 
of any s o r t  i s  necessary.  Actual ly ,  the re  a r e  adhesives being 
developed t o  put  on these  su r faces  t o  paste  these  c r u s t s  toge- 
t h e r .  The metal  i s  poured i n  here,  it goes through these  open- 
Sngs, through t h i s  feeding head and f i l l s  up t h i s  c a v i t y  making 
t h e  cas t ing .  The c r u s t s  a r e ,  of course, s i n t e r e d  by the  metal .  
They a r e  destroyed. The cas t ings  a re  taken out t o  be cleaned. 
These cas t ings  a r e  coming ou t  so smooth t h a t  the  foundry has a 
whole s e r i e s  of problems f n  cleaning them and removing any l i t t l e  
f l a s h  a t  the  p a r t i n g  l i n e .  You a r e  f a m f l i a r  with f l a s h  on 
forg ings ,  I am sure,  and how it i s  trimmed o f f .  D i e  cas t ings  
a r e  trimmed t h e  same way. This i s  a s i m i l a r  problem. How these  
l i t t l e  f i n s  a r e  removed i s  one of the  th ings  t h a t  the  foundr ies  



going i n t o  t h i s  process a r e  going t o  be faced w i t h .  Another angle  
i s  the core.  This core i s  hollow. Iri our foundry we a re  making 
about 7000 t rench mortar s h e l l s  a day using t h i s  type of a core.  
The b i g  reasons f o r  it a re  t h a t  it makes a smooth cas t ing  i n t e r i o r  
and it i s  porous. The t r ench  mortar s h e l l s  a re  of c a s t  s t e e l  and 
t h e r e  i s  no gas problem with t h i s  type of a core.  You can have 
what w e  c a l l  an ord inary  sand core i n  a s h e l l  mold o r  you can have 
a s h e l l  core i n  a sand mold. Resfn sand molding and r e s i n  sand c0r.e 
making can apply e i t h e r  'way. 

Now the  metals i t  can be used w i t h : -  They a r e  experimenting 
with magnesium. I am not  f a m i l i a r  w i t h  what they  a r e  doing with 
magnesium except I know t h a t  experiments a r e  going on now, b u t  
aluminum and a l l  the brasses  and bronzes a r e  being c a s t .  I wouldnBt 
say i n  high production because very few people a r e  i n  high produc- 
t i o n  on t h i s  method y e t .  It i s  too new. But it w i l l  be i n  high 
production and It i s  being s t a r t e d  and developed i n  many, many p laces .  

GRAY IRON - I have seen grey  c a s t i n g s  up t o  about 100 l b s  . I 
don ' t  t h i n k  t h a t  i s  too p r a c t i c a l  i f  you want extreme accuracy t o  go 
i n t o  cas t ings  t h a t  would be l a r g e r  than could f i t  i n  about a 24" x 
3 0 ' b o l d .  That i s  something t h a t  may change a s  time goes by, but 
a s  of now I would say t h a t  100 l b s .  would probably be about tops .  

DUCTILE IRON - Me have made a l o t  of items on an experimental  
b a s i s  of d u c t i l e  i r o n .  Malleable i r o n  lends i t s e l f  very we l l  t o  
t h i s ,  p a r t i c u l a r l y  i f  you have p a r t s  t h a t  a r e  going t o  be coin 
pressed f o r  accuracy af te rwards .  The coin press ing  takes care  of 
any d i s t o r t i o n  you g e t  during t h e  hea t  t rea tment .  Carbon s t e e l s  
and low-alloy s t e e l s  c a s t  wel l .  Many of t h e  p a r t s  t h a t  a re  made 
by the  l o s t  wax method can be made t h i s  way. However, you can g e t  
a more complicated p a r t  made i n  the  l o s t  wax method than you can 
made by s h e l l  molding. 

What a r e  the  advantages??? You have a l o t  of accuracy and a 
l o t  of f i d e l i t y  t o  p a t t e r n  and a smooth c a s t i n g .  You can e l iminate  
expensive machining. I f  you a r e  looking a t  a p a r t  and it has s i x  
d r i l l e d  holes  t h i s  way and s i x  d r i l l e d  holes  t h a t  way, d o n P t  t h i n k  
of s h e l l  molding because you c a n P t  do anything about the  d r i l l e d  
holes;  you cannot make them i n  t h e  c a s t i n g .  But, i f  you look a t  a 
p a r t  and it has p r o f i l e  mf l l fng  o r  expensive machining of any s o r t ,  
it should be s tud ied  f o r  s h e l l  moldfng. A piece made from b a r  
s tock  and nea r ly  a l l  cu t  away has an e x c e l l e n t  chance of showfng 
savings by s h e l l  molding. Here i s  a crane wheel. This i s  one we 
a re  making a p a t t e r n  on now. This w i l l  be a s t e e l  having a Rock- 
we l l  hardness of C 40 t o  45. A s  it i s  r i g h t  now, t h i s  i s  mach- 
fned a l l  over.  We a r e  going t o  s h e l l  mold it, harden f t ,  and the  
only f i n i s h i n g  opera t ion  w i l l  be gr inding  t h i s  bore.  



Another p lace  where you n i g h t  look f o r  p a r t s  t o  be s h e l l  
molded a re  those with a l o t  of po l i sh ing  on them. It used t o  be 
t h a t  you could pay 654 o r  70$ an hour f o r  gr inding  and pol i sh-  
ing. But now t h a t  same l a b o r  cos t s  an awful l o t  more than 65# 
o r  704 an hour. And, i f  you have p a r t s  t h a t  r equ i re  a l o t  of 
pol i sh ing  operatfons,  you mfght look i n t o  s h e l l  molding. Ano- 
t h e r  poin t  i s  the  s a l e s  appeal  on a very smooth cas t ing .  In  
some products &ha% is a f a c t o r ,  

Another t h i n g  t h a t  I f e e l  Pe of g r e a t  use i n  s h e l l  molding 
i s  where you have more expensive metals .  In  o t h e r  words, if" 
you can c a s t  a piece and reduce t h e  amount of' expensive metal  
t h a t  you take o f f ,  yougve go t  a good chance of making savings 
with a s h e l l  molded p iece ,  

NOW, the disadvantagee: - You c a n ' t  g e t  i n t e r n a l  smoothness 
and accuracy very well .  By t h a t  I mean accuracy on sur faces  
t h a t  have t o  be cored. P a t t e r n  equipment fs f a i r l y  expensive. 
The p a t t e r n  on a job l i k e  t h f s  Tee including the  core equipment 
c o s t s  $784. I t g s  not expensfve compared t o  buying machfne t o o l s  
f o r  the job, b u t  f t  i s  expensive compared t o  an ordfnary foundry 
p a t t e r n .  There a r e  s f z e  l i m i t a t i o n s .  I d o n B t  t h i n k  t h a t  we 
know what they a r e  going %o be but  t h e y a r e  going t o  be developed. 

L e t  me give you one word of warnlng! S h e l l  molding i s  no 
panacea. There i s  no e a r t h l y  reason f o r  you t o  go t o  your boss 
and say, "~ookP. We could make t h i s  i n  8. s h e l l  mold." It may 
sound glamorous but  i t  doesn ' t  mean peanuts.  You should aske  
"Did I save any money?" '"id I g e t  a b e t t e r  f i n i s h e d  piece? 
"Are the re  any advantages?' J u s t  t o  say  t h a t  you made t h i s  p a r t  
a s  a s h e l l  molded piece doesna t mean a th ing ,  P am sure we have 
a l l  seen the  glamor as soc ia ted  with new processes .  We a l l  ge t  
e n t h u s f a s t i c  about them and say,  "Gee, c a n a t  we make something 
t h a t  way?" Sure we can. But should we?? 

Let  me go through these  examples b r i e f l y .  1 t o l d  you about 
the  crane wheel t h a t  i s  going t o  be a s t e e l ,  40 t o  45 Rockwell 
hardness,  This 5s a malleable  cas t ing ,  s h e l l  molded. We e l i -  
minated a l l  the  machfning on these  t h r e e  ends. Here's  a c a s t  
bevel gear  with a c u t  sprocket  gear  brazed t o  it. Here a r e  the  
two p ieces ,  the  way they a r e  assembled. Wefre making t h e  equip- 
ment t o  make t h i s  i n  a one-piece s h e l l  molded cas t ing ,  and 1 am 
sure  we w i l l  have a very success fu l  job. The cos t  i s  reduced 
25% 

This i s  a l i t t l e  connector which we a r e  making. The r o l l e r s  
on a r o l l e r  chain f l t  here ,  a l i t t l e  I l n k  here.  So f a r  it looks 
as  though our to le rance  across  here i s  about ,005". It Is l e s s  
than t h a t  across  here.  



Here, i n  my opinion, i s  an e x c e l l e n t  a p p l i c a t i o n  f o r  s h e l l  
molding. This i s  a  d u c t i l e  i ron  crankshaf t .  We have good balance,  
These c a s t  counterweights a r e  f r e e  from swel l s ,  and they don' t  have 
the  d r a f t  t h a t  you requ i re  on a  fo rg ing .  Duct i le  i r o n  i t s e l f  lends 
i t s e l f  b e a u t i f u l l y  t o  a  crank-shaft .  

Let me glve you a  couple of recommendations. I t h i n k  t h a t  one 
t h i n g  you can take back with you i s  t h a t  designing engineers have 
just g o t  t o  know something about t h i s  process .  Af te r  a l f ,  i f  a 
th ing  was p e r f e c t l y  designed, you wouldn" be going over it. To 
some e x t e n t ,  you a re  co r rec t ing  e r r o r s  i n  judgment t h a t  have e x i s t -  
ed i n  products f o r  many yeara.  There have been a  l o t  of new de- 
velopments, so donj t  blame the  designing eng inee r .  But c e r t a i n l y  
a  designing engineer  should know something about t h i s .  Cer ta in ly  
your value ana lys i s  engineers  should know something about i t ,  too.  
What should you look f o r ?  Look a t  t h e  expensive p ieces .  Look f o r  
t h e  p ieces  t h a t  have got  expensive types of f i n i s h e s  on them. I 
mentioned some of them -- p r o f i l e  mi l l ing ;  a  l o t  of too l ing  r e -  
quired;  a  l o t  of j i g  and f i x t u r e  work. Then c a l l  i n  some foundry 
people who a r e  working with t h i s  process and ask them t o  help you 
analyze.  

I had a very i n t e r e s t i n g  experience.  I took about 20 jobs and 
went over them f o r  one of our customers. There were jus t  3 Jobs i n  
the  20 t h a t  we recommended t o  be s h e l l  molded, but  the re  were 9 
o the r s  on which we have recommended cas t ing  changes t h a t  made very, 
very s u b s t a n t i a l  savings.  I do no t  see  how you fel lows can t r a l n  
yourselves t o  be s h e l l  molding exper t s  bu t  you can c a l l  i n  foundry 
people t h a t  bow a good b i t  about it, o r  should be able  t o  help you. 

Wow, i n  c los ing ,  I ' l l  g l a d l y  answer any ques t ions .  I s l l  be 
here a l l  af ternoon.  Our p l a n t  i s  i n  Easton, Pa. Any of you a r e  
welcome a t  our p lan t  any time t h a t  you might be i n  t h a t  v i c i n i t y .  
You can send u s  p a r t s  o r  assemblies and w e f l 1  s tudy them. We'l l  
give you our comments. I don ' t  say t h e r e  w i l l  be recommendations, 
but w e ' l l  give you our a n a l y s i s  of the  p a r t s  and what we th ink  
about how they should be done. Thanks very much t o  a l l  of you f o r  
l e t t i n g  me have your time . 
Q. How do the to leranees  compare w i t h  the  f rozen  mercury process? 

A .  I d o n g t  know how t h e  to le rances  w i l l  compare. In gene-lal, 
what we're f inding  i s  t h a t  up t o  probably 3 o r  4 inches your v a r i -  
a t i o n s  w i l l  be about .0025" per  inch; it decreases when you g e t  
above t h a t .  I t h i n k  t h a t  the  two processes are a l i t t l e  b i t  d i f -  
f e r e n t .  You would.nat use the  f rozen  mercury process if you could 
use t h i s  because t h i s  would. be a  whale of a l o t  cheaper. But, I 
am sure  t h a t  you can make th ings  with the  frozen mercury process 
i f  you cannot make it t h i s  way. 



Q. Why don ' t  you have a gas  problem? Don't  you decompose t h e  
r e s i n s  when you pour t h e  m e t a l  i n ?  

A.  You see ,  t h e  gas  can escape  s o  e a s i l y .  Is anybody smoking 
i n  here?  You can blow smoke r i g h t  through t h i s  s h e l l  even though 
t h e r e  a s  r e s i n  mixed i n  i t .  The smoke bl-ows r i g h t  through.  Actu- 
a l l y ,  you have a much s i m p l e r  gas  problem t h i s  way than  w i t h  
o r d i n a r y  foundry methods. 

Q. Does s h e l l  molding l e n d  i t s e l f  t o  o r d i n a r y  i n s u l a t o r  b e l l s ?  

A .  I d o n ' t  t h i n k  it does.  I ' v e  s t u d i e d  it  g r e a t l y .  It may 
when a l o t  more mechan9zatfon ha% developed,  You're n o t  going 
t o  e l i m i n a t e  any machining. Y o u q l l  j u s t  g e t  a  smoother, more 
accu ra t e  c a s t i n g .  

..... Next on t h e  program we have Chuck Weidner and Frank S c o t t  
from t h e  Townsend Co, on Cold-Headed P a r t s .  

H.  C .  Weidner, Jr. 

May I say, on beha l f  of  Townsend Company, t h a t  It i s  a d i s -  
t i n c t  p l ea su re  t o  be here t o  t a l k  w i t h  you concerning co ld  head- 
i ng  wi th  p a r t i c u l a r  . regard t o  i t s  advantages  and t o  i t s  l i m i t a -  
t i o n s .  

Because t h e  time a v a i l a b l e  he re  today f o r  t h i s  d i s c u s s i o n  
i s  l i m i t e d ,  I w i l l  endeavor t o  touch  b r i e f l y  on each  of t h e  most 
important  a s p e c t s  of  t h e  t o p i c  r a t h e r  t han  exp lo re  any p a r t i c u -  
l a r  phase i n  d e t a i l .  

It has long been o u r  op in ion  a t  Townsend Company t h a t  t h e  
many b e n e f i t s  t o  be de r ived  from c o l d  heading and i t s  a l l i e d  
o p e r a t i o n s  have n o t  been s u f f i c i e n t l y  exp lored  by eng inee r s  i n  
g e n e r a l .  It i s  f o r  t h a t  reason  t h a t  we endeavor t o  a v a i l  our-  
s e l v e s  o f  eve ry  o p p o r t u n i t y  t o  d i ssemina te  in format ion  d i s c l o s -  
i ng  t he  many advantages o f  t h i s  economical meta l  working pro-  
c e s s .  

Cold heading i s  a v e r y  o l d  a r t ,  one i n  which t h e  s k i l l  i s  
widespread,  and y e t  one about  which t h e r e  has been a s e r i o u s  
d e a r t h  o f  w r i t t e n  i n fo rma t ion ,  Ac tua l ly ,  i t  i s  on ly  i n  ve ry  re- 
c e n t  y e a r s  t h a t  any conce r t ed  e d u c a t i o n a l  e f f o r t s  i n  t h i s  v e i n  
have been made. 

I n  our  company, we have r e c e n t l y  developed an eng inee r ing  
d i v i s i o n  which i s  wholly occupied i n  working w i t h  ou r  cus tomers t  
eng inee r ing  departments i n  connect ion w i t h  t h e  des ign ing  o r  



redesfgning of p a r t s  s o  a s  t o  r e a l i z e  the  economies so f requent ly  
r e s u l t i n g  from cold heading and a combination of secondary opera- 
t i o n s ,  

L e t  me emphasize the magnitude of the heading indus t ry  by 
poin t ing  out t h a t  a t  present  they a r e  using about 2$ of the  t o t a l  
output o f  s t e e l .  

While it i s  t r u e  t h a t  the  g r e a t  major i ty  of headed p a r t s  a r e  
s tandard,  r i v e t s ,  b o l t s ,  nu t s  and screws, i t  i s  a l s o  t r u e  t h a t  i n  
recent  years  we have seen astounding developments i n  the  way of 
s p e c i a l  headed p a r t s  which may o r  may not  be f a s t e n e r s .  (second- 
a r y  operat ions a r e  f r equen t ly  performed on these  p a r t s .  ) 

While some of these  developments a re  n a t u r a l l y  the r e s u l t  of 
noteworthy improvements i n  heading equipment, we be l ieve  them t o  
be more l a r g e l y  a r e s u l t  of the improvement i n  too l ing  and i n  the  
q u a l i t y  of the  s t e e l s  which a r e  s p e c i a l l y  produced f o r  cold head- 
ing. 

The g r e a t e s t  s i n g l e  f a c t o r  i n  t h i s  heading progress i a ,  no 
doubt, thk development of tungsten-carbide header t o o l s  which can 
s tand t e r r i f i c  impact and s t i l l  maintain almost unbel ievable  t o l e r -  
ances.  

I. How Cold Keading I s  Performed: 

Cold heading, which i s  sometimes c a l l e d  cold forging o r  cold 
u p s e t t i n g ,  i s  performed on machines known as  cold  head-ers. Basic- 
a l l y ,  t h e r e  a r e  two types of cold heading machines - the open d i e  
and the  s o l i d  d i e .  Exh ib i t s  A and B demonstrate the  fundamental 
d i f f e rences  of these  two type. of equipment. 

Both the  open d ie  and the  s o l i d  d ie  types a r e  made i n  double 
s t roke  and s i n g l e  s t roke  s t y l e s .  Exhib i t  C shows what we mean by 
double s t roke .  In add i t ion  t o  t h i s ,  there-are t h e  very much l e s s  
common t r i p l e  s t roke  headers and the  mul t ip le  s t a t i o n  machines 
where s e v e r a l  d ie s  a r e  u t i l i z e d  and the  m a t e r i a l  t r a n s f e r r e d  from 
s t a t i o n  t o  s t a t i o n .  

Af te r  viewing these  e x h i b i t s ,  g ive  cons idera t ion  t o  the f a c t  
t h a t  t h i s  sequence of opera t ions  i s  sometimes performed a t  the  r a t e  
of 400 p e r  minute on small  s i n g l e  s t roke  headers o r  a t  the r a t e  of 
250 p e r  minute on small  double s t r o k e  headers.  These speeds range 
down t o  50 blanks per  minute on t h e  very l a rge  headers.  

With each blow of the  heading punch a s  it upse t s  the metal on 
the  face  of the  d ie  o r  within t h e  confines of the  d ie ,  tremendous 
pressures  a r e  developed which render  the  d i e s  and heading punches 
q u i t e  per i shable .  Pressures  developed range from 3 tons on the  



small headers t o  a s  much as PO9 tons on the  very l a rge  headers. 
(cold heading i s  seldom performed on wire diameters l a r g e r  than 
l f S * )  

This a l l  means t h a t  these  cold headers a r e  complex and ex- 
pensive, a l s o  t h a t  the  t o o l s  must be made w i t h  the utmost pre-  
c i s i o n .  It a l s o  means t h a t  header se tup  i s  time consuming and 
requ i res  g r e a t  s k i l l .  

From these f a c t s ,  it becomes obvious t h a t  cold heading as  
appl ied  t o  complex p a r t s  s p e l l s  economy only where long runs a r e  
poss ib le .  

11, Advantages of  Cold Headed Par ts :  

I. There i s  f r equen t ly  a  l a rge  saving i n  m a t e r i a l  because 
the re  i s  v i r t u a l l y  no s c r a p  i n  t h e  co ld  heading opera t ion ,  where- 
a s ,  i n  the  screw machine opera t ion  v a s t  amounts of scrap  a r e  in -  
volved. See Exhibi t  E_. 

2.  The t e n s i l e  s t r e n g t h  of metals i s  increased by cold 
working. 

3. There i s  increased f a t i g u e  and shock r e s i s t a n c e  i n  the  
headed p a r t  because the  flow l i n e s  of the  ma te r i a l  fol low t h e  
contour of t h e  upse t  secteon,  and a l s o  because corner  f i l l e t s  
a r e  requi red  i n  cold heading. See Exhibi t  E. 

4. The q u a l i t y  i s  high because the only ma te r i a l s  which 
can be r e a d i l y  cold headed a r e  those f r e e  from inc lus ions ,  seams, 
and sur face  de fec t s .  These ma te r fa l s  must be d.uctile and highly 
r e s i s t a n t  t o  cracking which c h a r a c t e r f s t f e s  a r e  very dee i rable  
i n  machine p a r t s .  

5. The sur face  f i n i s h  i s  e x c e l l e n t ,  

6 .  A l l  s ec t ions  of screw machine p a r t s  must be symmetrical 
and concent r ic ,  whereas header p a r t s  can be produced wi th  o f f -  
s e t s ,  wings, f l a t s  o r  ova l s .  Th9s i s  important i n  the  design 
of i n s e r t s  which r e l y  on t h e i r  shape t o  prevent turn ing  

7. Unit  cos t s  a r e  r e l a t i v e l y  low because of high produc- 
t i o n  r a t e s .  This i s  f r equen t ly  t r u e  even when cold headed blanks 
a r e  f i n i s h e d  by one o r  more secondary operat ions such a s  thread-  
ing,  machinfng, trimming, d r i l l i n g ,  f l a t t e n i n g ,  bending, e t c .  
See Exhibi t s  - F and @. 



111- Limitat ions of Cold Heading: 

I. The volume of ma te r i a l  which can be upse t  i s  l imi ted;  how- 
eve r ,  it i s  d i f f i c u l t  t o  pinpoint  the  l i m i t a t i o n s  because of v a r i a -  
t i o n s  r e s u l t i n g  from the  type of m a t e r i a l  being used, t h e  shape of 
the  upse t  and the  o r i g i n a l  shank diameter.  It i s ,  of course, obvi- 
ous t h a t  t h e  f a r t h e r  t h e  blank extends beyond t h e  face of the d i e ,  
the g r e a t e r  the  chance i s  t h a t  t h e  ma te r i a l  w i l l  bend and cause laps  
o r  f 016s. 

There a re  a  few r u l e s  of thumb which can be used as  gu-ide pos t s .  
One is  t h a t  the  maximum upse t  diameter should not  exceed twice the  
shank diameter f o r  each blow. Another s t a t e s  t h a t  the  maximum amount 
of m a t e r i a l  t h a t  can be formed i n t o  an upse t  s e c t i o n  i n  a  s i n g l e  blow 
i s  a  l eng th  of wire no t  t o  exceed 2-l/4 times the  diameter of the 
wire being upse t  and i n  two blows no t  t o  exceed 4-1/2 times the  d ia-  
meter of the  wire being u p s e t ,  Thus, t o  f i n d  t h e  amount of m a t e r i a l  
~ e q u i r e d  t o  make a  proposed upse t  and express same i n  terms of the  
diameter of the  wire being used, we simply c a l c u l a t e  the  volume of 
the proposed upse t  and divide it by the  area  of t h e  wire being used, 

There a r e  s p e c i a l  methods and s p e c i a l  machines which make pos- 
s i b l e  very much g r e a t e r  upse t s  than those mentioned above. 

The c h a r a c t e r i s t i c s  of the  m a t e r i a l  being used can havea v i t a l  
e f f e c t  because some metals work harden so ex tens ive ly  with the  f i r s t  
blow t h a t  very l i t t l e  a d d i t i o n a l  upse t  can be acconzplished with a  
second o r  t h i r d  blow. In extreme cases ,  it becomes necessary t o  an- 
n e a l  t h e  p a r t  i n  process and accomplish a d d i t i o n a l  upse t  on hopper- 
f e d  r e  -headers. 

2. The length  of a  shank which can be produced i n  a  s o l i d  d ie  
i s  l imi ted .  ( E i t h e r  ex t rus ions  o r  d ie  pointed shanks can be made 
only i n  s o l i d  d i e s , )  

Again the re  i s  a  r u l e  o f  thumb which s t a t e s  t h a t  the p r a c t i c a l  
length  l i m i t  i s  9 t imes the  diameter o f  the  shank. It i s ,  however, 
poss ib le  g r e a t l y  t o  exceed t h i s  amount under favorable  condi t ions .  

On open ( o r  s p l i t )  d ie  automatic headers,  length  l i m i t s  range 
up t o  10". On magazine f e d  rod headers,  lengths up t o  60" can be 
handled. We a l s o  have hand f e d  headers where any length  t h a t  can 
be previously s t r a igh tened  and cu t  o f f  can be headed. 

3. Cold heading does cause i n t e r n a l  s t r e s s e s  which i n  some 
cases  should be rdieved by anneal ing.  This a p p l i e s  p a r t i c u l a r l y  
where the  upse t  s e c t i o n  i s  r e l a t i v e l y  l a r g e  i n  diameter and t h i n ,  
Sometimes a  low temperature s t r a i n  r e l i e f  i s  employed which w i l l  not  
d r a s t i c a l l y  reduce the  t e n s i l e  s t r e n g t h  accomplished through c o l d  
worklng . 



4 .  More l i b e r a l  t o l e r a n c e s  a r e  r e q u i r e d  t han  on pa?" pro-  
duced on screw machines Again, i t  1s v e r y  d i f f i c u l t  t o  e s t a b l i s h  
r u l e s  because of t h e  l a r g e  number of v a r i a b l e s .  Exceedingly  c l o s e  
t o l e r a n c e s  a r e  n o t  f e a s i b l e  economical ly  because of t h e  h igh  c o s t  
of f r equen t  d i e  replacement  and t h e  reduced man hour o u t p u t  a s  a 
r e s u l t  of  ve ry  c l o s e  machine a t t e n t i o n .  I i n t e n d  t o  convey t h e  
thought  t h a t  many th ings  can be done on heade r s  which a r e  n o t  
econoriiically sound. 

The t o l e r a n c e s  r e q u i r e d  w i l l  v a r y  d i r e c t l y  w i t h  t h e  d iamete r  
of t h e  m a t e r i a l  be ing  headed and t h u s  w i t h  t h e  s i z e  of  tl10 mach- 
i n e s .  We would expec t  t o l e r a n c e  requ i rements  from t h e  s m a l l e s t  
t o  t h e  g r e a t e s t  t o  v a r y  approx imate ly  a s  fo l l ows :  

Shank d iamete r  from .001 t o t a l  t o  . O l 5  t o t a l  
Shank l e n g t h  " .005 It '\ 030 $1 

Shoulder  d iamete r  " .002 " " . 02 0  It 

Shoulder  l e n g t h  " .004 '" " .320 " 

Head o r  c o l l a r  d iamete r  from .006 t o t a l  t o  .060 t o t a l  
Head o r  c o l l a r  t h i c k n e s s  " .004 " .030 " 

5.  Extreme c o n c e n t r i c i t y  requ i rements  a r e  d i f f i c u l t  t o  hold  
on cold  headers  when compared w i t h  screw machines .  Th is  r e s u l t s  
from t h e  f a c t  t h a t  t h e  u p s e t  i s  made by a moving punch, t h e  
a l ignment  of which i s  dependent on t h e  c o n d i t i o n  of t he  machine 
and t h e  s k i l l  of t h e  o p e r a t o r .  

6. Sharp co rne r s  a r e  d i f f i c u l t  t o  f i l l  and should  always 
be avoided.  S u b s t a n t i a l  r a d i i  a r e  a g r e a t  advantage i n  c o l d  
heading.  See E x h i b i t  H. 

7. Thin s e c t i o n s  a r e  v e r y  hard  on t o o l s  and should  be 
avoided.  

8. Square shou lde r s  which a r e  t h e  same d iamete r  a c r o s s  t h e  
f l a t  a s  t h e  shank a r e  no t  d e s i r a b l e  because  t h e y  p r e s e n t  a  t o o l -  
i n g  and manufactur ing problem which i s  reduced i f  t h e  shou lde r  
i s  s l i g h t l y  l a r g e r  t han  t h e  shank.  See E x h i b i t  - H. 

IV. Thread Ro l l i ng :  

No t r e a t i s e  on c o l d  heading i s  complete wi thout  a word on 
t h r e a d  r o l l i n g  because  t h e  two o p e r a t i o n s  a r e  s o  c l o s e l y  a l l i e d  

With r e s p e c t  t o  how a t h r e a d  i s  r o l l e d ,  it i s  s u f f i c i e n t  
t o  s ay  t h a t  a  b l ank  i s  r o l l e d  and squeezed between two s t e e l  
d i e s ,  one of which r e c i p r o c a t e s  whi le  t h e  o t h e r  remains s t a t i o n -  
a r y .  (1n l e s s  common t y p e s  of r o l l e r s ,  b o t h  d i e ?  r e v o l v e . )  



The working su r faces  of these  dies have been machined i n  a  pa t -  
t e r n  s i m i l a r  t o  the  f i n i s h e d  thread .  Exhib i t  D shows how t h i s  i s  
accomplished. There a r e  many cases  where a  drawing w i l l  i n d i c a t e  a  
c u t  th read  when a c t u a l l y  a  r o l l e d  th read  would be s a t i s f a c t o r y  and 
u s u a l l y  cheaper. More important,  however, than the  cos t  i s  t h e  
f a c t  t h a t  a  r o l l e d  th read  i s  super io r  t o  a  c u t  thread .  This i s  not  
a  debatable matter ,  and I bel ieve  t h a t  every engineer  should be 
reasonably well  acquainted w i t h  the  reasons f o r  t h i s  s u p e r i o r i t y .  
I w i l l ,  t he re fo re ,  take t h i s  oppor tuni ty  t o  touch b r i e f l y  on the  
f a c t o r s  which make the  r o l l e d  th read  super io r .  

A r o l l e d  thread  i s  f o m e d  by the  displacement of metal while 
a  c u t  thread ,  as  the  name implfes ,  i s  formed by the  c u t t i n g  of 
metal .  Rolling the  th read  i s  a c t u a l l y  a  cold-forging process .  
This cold-forging produces a  th read  t h a t  i s  considerably s t ronger  
and tougher than a  s i m i l a r  th read  made by any o t h e r  process ,  

It i s  a wel l  e s t a b l i s h e d  f a c t  t h a t  cold-working o f  s t e e l  w i l l  
increase  the  t e n s i l e  s t r e n g t h .  Tes ts  have shown t h a t  on s t r a i g h t  
t ens ion  loads r o t l e d  threads  average 1U$ t o  25% s t ronger  than cut  
o r  ground threads of s i m i l a r  s i z e  and mate r i a l .  Where t e s t s  a r e  
made under f a t igue  loads the increase  i s  sometimes a s  g r e a t  a s  5%. 

When a  thread  i s  cu t  o r  ground, the f i b e r s  of the  blank a r e  
severed, s ince  they  remain p a r a l l e l  t o  the  a x i s .  This leaves ex- 
posed shear  planes,  which decrease the  r e s i s t a n c e  t o  s t r i p p i n g  and 
o t h e r  shear  f a i l u r e s .  

In  a  r o l l i n g  opera t ion ,  the  f i b e r s  a r e  elongated and r e a r -  
ranged i n  unbroken flow l i n e s  fol lowing the  th read  contours.  See 
Exhibi t  I. Because of p rec i s ion  manufacturing of r o l l t n g  d i e s ,  
it i s  poss ib le  t o  r o l l  threads  which a r e  considerably more accu- 
r a t e  and uniform than cu t  th reads .  

Rol l ing  the bMnk between the  d ies  r e s u l t s  i n  a  sur face  which 
i s  hardened, burnished, non-porous and f r e e  from t e a r s .  This 
makes a s t ronger ,  b e t t e r  looking th read  and provides some protec-  
t i o n  a g a i n s t  sur face  corrosion.  P 

Another advantage i s  t h a t  r o l l i n g  can be performed on a much 
wider v a r i e t y  of ma te r i a l s  than can c u t t i n g ,  where ma te r i a l  analy-  
s i s  and temper has an important bearing on the  q u a l i t y  of the 

I 

thread .  
/ Except Pn unusual cases ,  it i s  no t  necessary t o  poin t  the  

end before r o l l  threading .  This r e s u l t s  from the  f a c t  t h a t  the  
, elongat ing  e f f e c t  of r o l l i n g  w i l l  r e s u l t  i n  the  s t a r t i n g  threads  

being unders i z e  . 



This ,  of course ,  p rov ides  e a s y  s t a r t i n g  f o r  t h e  mating mem- 
b e r ,  A l l  c u t  t h r e a d  b lanks  must be p o i n t e d  so  a s  t o  avo id  r a z o r  
sha rp  f i r s t  t h r e a d s .  

Bear i n  mind, t h e r e f o r e ,  t h a t  when des ign ing  f o r  r o l l  
t h r ead ing  it i s  g e n e r a l l y  unnecessary  t o  s p e c i f y  a  p o i n t .  

Thread r o l l i n g  i s  f a s t ,  w i th  speeds rang ing  from 3000 p i e c e s  
p e r  hour t o  30,000 p i e c e s  p e r  hour on ou r  au tomat ic  machines. 

There i s  cons ide rab l e  m a t e r i a l  sav ing  a s  t h e  b lank  from 
which t h e  t h r e a d  i s  r o l l e d  i s  s m a l l e r  t han  t he  f i n i s h e d  t h r e a d .  
This ,  of course ,  i s  n o t  t r u e  when t h e  t h r e a d  i s  c u t  o r  ground.  
On t h r e a d s  1/2 i nch  d iamete r  and s m a l l e r ,  t h e  m a t e r i a l  sav ings  
a e t u a l l y  range from 13% t o  27% depending on t h e  t h r e a d  d iamete r .  

For t h e s e  r ea sons ,  we s t r o n g l y  advocate  r o l l e d  t h r e a d s  from 
t h e  s t a n d p o i n t  of  both  q u a l i t y  and economy. 

It i s  common p r a c t i c e  t o  ex t rude  t h e  shank dur ing  t h e  head- 
i n g  o p e r a t i o n  s o  t h a t  t h e  d iamete r  o f  t h e  un threaded  p o r t i o n  
w i l l  be t h e  same a s  t h e  0 .d .  of t h e  t h r e a d .  This ,  of cou r se ,  
has no th ing  t o  do w i th  t e n s i l e  requirements  s i n c e  a  b l ank  p i ece  
equa l  t o  t h e  p i t c h  d iamete r  of t h e  t h r e a d  ( t h i s  i s  t h e  approx i -  
mate b l ank  s i z e  f o r  t h r e a d  r o l l i n g )  would have a  g r e a t e r  t e n s i l e  
t han  t h e  t h r eaded  s e c t i o n .  See E x h i b i t  J. It i s  my hope t h a t  
t h e  fo regoing  b r i e f  remarks w i l l  s e rve  tz arouse  your i n t e r e s t  
i n  co ld  heading and w i l l  cause  you t o  t h i n k  i n  terms of t h e  
economies which can so  f r e q u e n t l y  be r e a l i z e d  from des igns  which 
recognize  t h e  l i m i t a t i o n s  o r  r e q u i s i t e s  of  t h i s  p rocess  and i t s  
a l l i e d  o p e r a t i o n s .  

It i s  a l s o  my d e s l r e  t o  l e a v e  t h e  impress ion t h a t ,  whi le  
t h i s  p rocess  can be desc r ibed  i n  simple b a s i c  terms and whi le  
i t  i s  surrounded by a  number of  obvious gu idepos t s ,  it i s  a l s o  
f r a u g h t  w i th  complex i t i e s .  

Within t h e  i n d u s t r y ,  s p e c i a l  s k i l l s  have been developed by 
some which a r e  n o t  p r a c t i c e d  by o t h e r s .  These s p e c i a l i z e d  e f -  
f o r t s  a r e  c o n s t a n t l y  r e s u l t i n g  I n  t h e  doing of t h i n g s  one day 
which were cons idered  imposs ib le  t h e  day b e f o r e .  

We do b e l i e v e  t h a t  a l l  eng inee r s  i n  t h e  me ta l  working i n -  
d u s t r i e s  should  have a  g e n e r a l  knowledge of  co ld  heading a s  
h i g h l i g h t e d  above, b u t ,  we a l s o  b e l i e v e  t h a t  t h e  des ign  e n g i -  
n e e r  should  c o n s i s t e n t l y  a v a i l  h imself  of t h e  s e r v i c e s  of a  
c o l d  heading s p e c i a l i s t .  Thank you f o r  t h i s  unusua l  oppor tun i ty .  



&. What i s  the l a r g e s t  diameter of rod which can be cold upse t?  

A .  Generally speaking, one inch. There has been some cold head- 
ing  on diameters s l i g h t l y  l a r g e r  but  it" very r a r e  and not  prac- 
t i c a l  t o  da te .  

Q. What a re  the  economical q u a n t i t i e s  f o r  co ld  heading? 

A .  That i s  d i f f i c u l t  t o  answer because t h e r e  i s  such a  substan- 
t i a l  v a r i a t i o n  depending on the  p a r t  t h a t  you're co ld  heading. I 
w i l l  say  t h i s  t h a t  on a  very small  p a r t  which i s  made on the  amall- 
e s t  headers,  we seldom t a l k  i n  terms of l e s s  than 50,000. Now, when 
we g e t  up t o  the  very l a rge  header, we t a l k  i n  terms of 2000 o r  3000, 
but  i t B s  well  t o  bear  i n  mind t h a t  the  economies a r e  only r e a l i z e d  
when you have s u b s t a n t i a l  runs because the  machines a re  complex, the  
d ie  problem i s  a l s o  complex, and the  set-up of t h e  machines requi re  
g r e a t  s k i l l  and considerable  t ime. Furthermore, they  a r e  high-speed 
machines, so t h a t  i f  you only s e t  up a  machine f o r  a  half-hour  it 
r e a l l y  i s  not  economically sound. We l i k e  t o  t h i n k  o f  maybe a one- 
dayva run .  

Q. What i s  the  longes t  ex t rus ion  t h a t  you can put on a  shouldered 
b o l t ?  

A .  The l i m i t a t i o n  os the  length  of the  ex t rus ion  i s  only the  
length  of the  d ie ;  i n  o the r  words, i f  you had a  4-inch d i e  you 
could make an ex t rus ion  very n e a r l y  4 inches - you would need 
enough a t  the  top  of the  d ie  t o  g e t  an angle and a  l i t t l e  s t r a i g h t  
s e c t i o n ,  but  beyond t h a t  you can extrude t h e  whole way. 

Q. Can you head two ends i n  one operat ion? 

A.  Yes, it i s  poss ib le  t o  head two ends i n  one opera t ion  and we 
a re  doing it every day. 

Q. Are you making any i n s u l a t o r  b a l l  b o l t s ?  

A.  No, we a re  no t  making any i n s u l a t o r  b a l l  b o l t s ,  but I under- 
s tand  t h a t  i s  being worked on by some of our competitors and t h a t  
some progress  f s  being made. 

Q. Can you head a  screw d r i v e r  s l o t  i n  the head of a  b o l t ?  

A .  The answer i s  d e f i n i t e l y  "yes", but  once again,  the re  a r e  
some l i m i t a t i o n s ;  t h e  s t y l e  of t h e  head a f f e c t s  it; an ordinary 
round o r  oval  head i s  very s a t i s f a c t o r y .  I f  you had a f i l l i s t e r  
head which has s t r a i g h t  s ides  and then an oval ,  it i s  not p r a c t l -  
c a l ,  but very f r equen t ly  - we c a l l  f t  s t r i k i n g  t h e  s l o t ;  i t ' s  be- 
ing done i n  s tove b o l t s  and machine screws every day. ..... 



L. D. Miles 

J u s t  a  comment about what M r .  DuChemin, our Manufacturing 
Vice Pres ident ,  th inks  about u p s e t t i n g .  He says t h e r e  a r e  so 
many screw machine p a r t s  being made i n  our  Company t h a t  should 
be made a s  upse t  p a r t s  t h a t  he i s  i n c l i n e d  t o  t h i n k  t h a t  every 
screw machine department i s  a  l i a b i l i t y  t o  the Company. Tha t ' s  
what he th inks  about i t .  

Arnold Hildebrandt of Sp inc ra f t  

Gentlemen, t o  whomever i s  respons ib le  f o r  Sp inc ra f t  being 
represented here,  we c e r t a i n l y  do apprec ia te  i t  very much. 

What I would r e a l l y  l i k e  t o  do i f  I hadn ' t  had t o  t r a v e l  
so l i g h t  was t o  have given each of you a  copy and paged quickly  
through our  Sp inc ra f t  Data Book #3 which i s  g e n e r a l l y  conceded 
by t h e  indus t ry  t o  be the  most comprehensive l i t e r a t u r e  on metal  
spinning ever  published. We would l i k e  you t o  have t h a t  book 
and i f  you w i l l  f i l l  out forms which I gave you today, we w i l l  
send t h i s  l i t e r a t u r e ,  which we assure  you w i l l  be very i n t e r e s t -  
ing.  

Now, metal  spinning won't solve a l l  your problems, b u t  i t  
w i l l  solve a  good many. I n  15 minutes we're hard pressed t o  
t e l l  you i n  s p e c i f i c  d e t a i l  j u s t  what metal  spinning can do and 
what it cannot do. But I would l i k e  genera l ly  t o  give you a  
l i t t l e  idea.  

/" Spincra f t  has taken metal  spinning out  of the  l i g h t i n g  f i x -  
\ tu re  and k i tchen u t e n s i l  c l a s s  and given it heavy i n d u s t r i a l  
app l i ca t ion ,  although we s t i l l  do the  l i g h t  gage, small  diameter 
type of work. 

It i s  s u r p r i s i n g  t h a t  so  many engineers  and manufacturers 
metal  spinning i s  s t i l l  somewhat of a  mysterious method of form- 
ing shee t  metal  p a r t s ,  even though t h e i r  jobs may requ i re  thor -  
ough f a m i l i a r i t y  with a l l  manufacturing processes o r  techniques.  

His tory  records evidences t h a t  metal  spinning was known t o  
Egyptians of hieroglyphic days. Resul t s  of t h i s  c r a f t  appear 
i n  the  h i s t o r i e s  of most coun t r i e s  s ince  t h a t  time; Paul Revere 
dabbled w i t h  metal  spinning i n  h i s  own Shoppe. 

The process was introduced t o  our country about 1840 and 
was used almost exc lus ive ly  f o r  t h e  production of f i n e  gold,  
s i l v e r ,  and pewter hollowware and c h a l i c e s .  By the  end of the 
century it was being used f o r  making chandel ie r  p a r t s .  Only the  
s o f t ,  non-ferrous metals were employed i n  i n d u s t r i a l  app l i ca -  
t i o n s  as  l a t e  a s  the  f i r s t  World War. It was about 1920 t h a t  a 



few dar ing  men of t h e  indus t ry  began t o  experiment w i t h  tougher 
ma te r i a l s ,  heavier  gages, and l a r g e r  diameters.  So, the  amazing 
examples of metal spinning of today a r e  the  r e s u l t  of only 30 years  
of' progress .  

Wow, I assume t h a t  you a r e  i n t e r e s t e d  i n  designing and engi-  
neeping f o r  metal spinning and f a b r i c a t i n g  i n  t h e i r  r e l a t i o n  t o  
value a n a l y s i s .  I am going t o  t r y  t o  touch on these  things b r i e f l y .  

Basic Shapes 

It i s  poss ib le  t o  adapt metal  spinning t o  t h e  most i n t r i c a t e  
Jobs.  But l e t ' s  poin t  out  some economical and e f f i c i e n t  design ap- 
p h a c h e s  t o  the  use of metal  spinning.  

The shape of a  p a r t  t o  be spun may a l s o  depend upon the  s i z e  
and gage of m a t e r i a l .  To be adaptable  t o  spinning,  an a r t i c l e  must 
be genera l ly  concentr ic  o r  round. It may be of a  s t r a i g h t  cy l inder  
with the  same diameter throughout, hemispherical ,  conica l ,  a  par- 
t i a l - c i r c l e  o r  any segment of a  c i r c l e .  

Oval spinning i s  poss ib le  but  o f t e n  imprac t i ca l  and c o s t l y .  
It i s  a l s o  poss ib le  t o  sp in  concent r ic  d e t a i l s  i n t o  any p a r t  of a  
square o r  rec tangular  shee t ,  providing clearance can be obtained 
f o r  the  maximum hypotenuse, i n  t h e  blank. 

Let u s  consider  t h r e e  bas ic  shapes -- the  cone, hemisphere, 
and a  s t r a i g h t - s i d e d  cy l inder .  

Cone. From the  s tandpoint  of design, metal  spinning i s  t h e  - 
reverse  of metal  stamping. In  stamping, the s t r a i g h t - s i d e d  cy l inder  
i s  t h e  e a s i e s t  t o  produce, the  cone i s  the  most d i f f i c u l t .  The 
con ica l  shape i s  t h e  e a s i e s t  shape formed by metal  spinning; conse- 
quent ly ,  it i s  the  most economical. This i s  due t o  the  f a c t  t h a t  
the  conica l  spinning form p r o j e c t s  i t s e l f  t o  meet the metal i n  easy 
angles .  The metal  i s  not subjec ted  t o  severe s t r a i n  even when 
worked down t o  I t s  extreme depth. 

Hemisphere. The hemispherical, shape i s  more d i f f i c u l t  t o  s p i n .  
The f i r s t  t h ree  spin-downs have gradual  angl@s and a re  r e l a t i v e l y  
easy.  However, the  angles  grow inc reas ing ly  sharp and the  spinning 
more d i f f i c u l t  a s  t h e  metal  i s  fo rced  f a r t h e r  down on t h e  form. 

Straight-Sided Cylinder.  I n  spinning a sharp angle,  the  metal  
is exposed t o  g r e a t  s t r a i n ,  r e q u i r e s  more time and s k i l l  t o  hold t o  
accura te  to le rances .  Also t h a t  i s  the  reason the s t raight-s id.ed 
cy l inder  i s  not  as  economically adaptable  t o  metal  spinning as  the  
hemisphere o r  t h e  cone. 

You must remember t h a t  a l l  t h r e e  shapes a r e  success fu l ly  pro- 
duced i n  most spinning shops. The conclusion t o  draw i s  simply t h a t  



the  avoidance of sharp angles  i n  a  new product design saves sp in-  
ning time, avoids e x t r a  opera t ions ,  reduces the  c o s t ,  and mate- 
r i a l l y  improves the  appearance. 

Designs f o r  Maximum Spinning Economy 
* 

Ins ide  and Outside Bead 

You save spinning time and cos t  i f  an outs ide  bead ( r o l l  a t  
t h e  edge of a  spinning)  serves  your design plan j u s t  a s  wel l  a s  
an ins ide  bead. Only one spinning form i s  needed f o r  an outs ide  
bead, while two forms a r e  needed f o r  an i n s i d e  bead. A shee t  of  
metal spun over a  s tandard  form can be given an outs ide  bead 
w i t h  t h e  beading t o o l  without changing the o r i g i n a l  form o r  spin-  
ning block. Another block - a d d i t i o n a l  c o s t  and time --  i s  in-  
volved i n  adding an i n s i d e  bead. A "hollow" block i s  needed t o  
keep the  cy l inder  edges from be l ly ing  while the  beading i s  be- 
ing done. 

Ins ide  and Outside Flange Angles 

You can use spinning more economically i f  a  f langed angle 
of plus  o r  minus 1/16" w i l l  do j u s t  a s  we l l  as  an abso lu te ly  f l a t  
and accura te ly  f langed angle .  With a  1/16" to lerance  a s i n g l e  
block i s  used, f o r  the  design permits some tt spr ing  back of t h e  
metal  f langed edge - -  allowing it t o  be spun i n  the a i r "  so  t o  
speak. 

A second form i s  r equ i red  t o  keep the  f lange angle abso- 
l u t e l y  f l a t  and accura te ,  whfle an ins ide  form i s  needed t o  hold 
the  base firm while pressure  i s  appl ied .  

An e x t r a  ou t s ide  form i s  requi red  t o  form an ins ide  f lange;  
t h i s  i s  s u f f i c i e n t  t o o l i n g  i f  very l i b e r a l  depth and diameter 
to lerances  can be allowed. But i f  t h a t  f lange  must be spun t o  
an exact ing  to le rance ,  then an expensive c o l l a p s i b l e  s p l i t  form 
i s  needed f o r  t h e  f langing  opera t ion .  This complicated form i s  
necessary t o  permit the r e l e a s e  of the i n s i d e  form from the  
f i n i s h e d  cy l inder .  

Re duc ing Angle s  

A s t a i n l e s s  s t e e l  cover w i t h  th ree  sharp 90' angle s t e p s  
was redesigned by a  progress ive  spinner  so t h a t  a l l  t he  angles  
were reduced and the  corners  rounded o f f .  Besides g iv ing  it a 
s t reamlined appearance, time and money were saved because the  
new design prevented excess  s t r a i n  on the  metal a t  the  corners  
and avoided anneal ing opera t ions .  

Another example i s  a  hemispherical  mixing bowl which was 
o r i g i n a l l y  designed w i t h  a  sharp inden ta t ion  a t  the base.  In  



o t h e r  words, p i c t u r e  a hemisphere w i t h  a cone coming t o  a sharp t i p  
spun i n t o  the  base. To produce t h i s  design an e x t r a  block f o r  an 
e x t e r n a l  sp in  operat ion would have been requi red .  This design would 
have meant s t r e t c h i n g  the  metal ,  th inning  it  out  a t  the  base, where 
th ickness  was e s p e c i a l l y  des i red .  By allowing a l a r g e r  r ad ius  t o  
t h e  indenta t ion  it was poss ib le  t o  use  the  form t h a t  had t h i s  inden- 
t a t i o n  c u t  out a t  the  bottom, thereby permi t t ing  u s  t o  form it by 
means of a push-in opera t ion  on t h e  same form and s e t  up t h a t  was 
used f o r  the  spinning of the  bowl i t s e l f .  This r e s u l t e d  i n  a s t u r d -  
i e r ,  more s a n i t a r y  bowl which took l e s s  time t o  produce, and of 
course,  was more economical. 

Engineering of t h i s  na ture  makes metal  spinning an important 
p a r t n e r  of i n d u s t r i a l  design. 

Spinning and Stamping - Cost Comparison 

Metal spinning f requen t ly  answers the  i n d u s t r i a l  prayer  t o  make 
it both cheaper and b e t t e r  a t  t h e  same time. Spinning can do t h i s  
q u i t e  r e g u l a r l y  when the  type of product and q u a n t i t y  involved f a l l  
i n t o  t h e  n a t u r a l  range of sp inn ing ' s  f u l l  e f f i c i e n c y .  

A s tudy of s e v e r a l  jobs t h a t  can be s u c c e s s f u l l y  produced by 
stamping o r  spinning t u r n s  up some i n t e r e s t i n g  da ta  f o r  those who 
want t o  h o w  what cos t s  a r e  and how they  compare. Examples given a r e  
good genera l  i l l u s t r a t i o n s  of t h r e e  types of forming work -- making a 
s t e e l  l i d ,  a s t e e l  cone, and a s t e e l  hemisphere. 

In considering which of the  methods i s  most economfcal t o  adopt, 
it i s  necessary t o  weigh o t h e r  f a c t o r s  - th ickness  of metal ,  weight, 
t o l e rance ,  e t c . ,  which must meet wi th  the  s p e c i f i c a t i o n  of the  Jobs 
fn  ques t ion .  

On these  t h r e e  jobs the c o s t  analyses  a r e  l a i d  out t o  show 
production comparison i n  var ious l o t s .  Thus, the  t a b l e s  of compari- 
son t e l l  an i n t e r e a t i n g  cos t  pe r  p iece  s t o r y .  Tool cos t s  a r e  given 
i n  t h e  l a s t  column - and of course,  t h e  e f f e c t  of amortizing t h i s  
expense cannot be overlooked. Obviously, a l l  production charges 
must be added before a t r u e  accounting of cos t s  can be reached. 

The following a r e  l abor  and m a t e r i a l  cos t s  : 

Lid. Here a r e  c o s t s  on a $14 U.S. Ga. (.0747) s t e e l  l i d ,  10" 
i n  d i G i t e r  by 2-5/8" deep, with a 3/4" corner  r ad ius .  

Spin 1.07 97 95 92 46 97 
With Tools Amortized 

- - 

Stamp 12.06 2.99 1.85 954 ,842 
Spin 1.54 1.06 996 .929 ,914 



Hemisphere. These cos t s  on a #18 U , S ,  Ga. (.0478) s t e e l  hemis- 
phere, 18- i n  diameter w i t h  a 9'' r ad ius .  

100 500 1000 5000 10,000 TOOLS 

S t  amp $1.42 $1.26 $1.22 $1.22 $1.22 $3550 00 
Spin 2.94 2.74 2.69 2.66 2.63 133.65 

With T o o l s  Amortized 

stamp 36.92 8.36 4.77 1.93 1.575 
Spin 4.28 3.01 2.82 2,687 2.643 

Cone. The fol lowin5 a r e  t h e  c o s t s  on a #18 U.S. Ga. (.0$78) - 
s t e e l  cone w i t h  a 3 diameter a t  the  small  end, 20-1/2" diameter 
a t  the  base,  13-1/2" deep w i t h  a 33' R.C.F. ang le .  

103 500 1000 , 5000 10,000 TOOLS 

stamping $2.60 $1.80 $1.60 $1.60 $1.60 $12,000.00 
Spinning 3.74 3.56 3.53 3-50  3.48 175.00 

Automatic 
Spinning 1.80 1.38 1.32 1.26 1.245 1,500.00 

With Tools Amortized 

Stamping 122.60 25.80 13.60 4.00 2.80 
Sp inning 5 -50 3 9 1  3 - 7 1  3.535 3.497 

Automatic 
Spinning 16 -80 4.38 2.82 1.56 1 397 

In t h e  case o f  t h i s  cone, t h e  q u a n t i t i e s  can be extended f a r t h e r  
and s t i l l  show remarkable savings' by metal spinning.  

Quant it i e  s 

Stamping 
Spinning 

The cone descr ibed here can be produced by the  automatic l a t h e  
i n  one opera t ion  i n  l e s s  than  a minute. A s  a stamping, t h e  
i d e n t i c a l  cone would r e q u i r e  f i v e  draws p lus  t h r e e  hea ts  f o r  
Intermediate anneal ing.  The d ies  f o r  stamping would approximate 
$12,600.03; f o r  automatic spinning only $1500.00. Addi t ional ly ,  
s p e c i a l  equipment t o  f u r t h e r  reduce the  c o s t  of stamping on runs 
beyond 10,000 p ieces  would requ i re  the  investment of another  
$30,000.00 i n  t o o l  c o s t s  while t o o l i n g  f o r  automatic spinning 
remafns a t  $1500.00 rega rd less  o f  thec  s i z e  of t h e  run. 



Automatic Spinning 

Undoubtedly, the  most spec tacu la r  th ing  about these cha r t s  i s  
the  cos t  comparison of automatic spinning as  compared t o  stamping, 

The h i s t o r y  of automatic cone spinning a t  Sp inc ra f t ,  Inc ,  goes 
back l e s s  than t h r e e  years  when pioneers  i n  the  development of the  
metal  cathode r a y  t e l e v i s i o n  p i c t u r e  tube came t o  Sp inc ra f t  with the  
problem of forming Type 446 Chrome I ron ,  which was o f f i c i a l l y  l i s t e d  
a t  the  time as  being extremely d i f f i c u l t  t o  form, and p r a c t i c a l l y  
non-spinnable. Engineers had been successfu l  i n  fus ing  t h i s  mate- 
r i a l  t o  g l a s s  fop some time, however, s ince  t h e  m a t e r i a l  would not  
form f u r t h e r  progress was severe ly  hampered. The metal  t e l e v i s i o n  

11 tube has a conica l  metal  envelopei' t o  which i s  fused the  g l a s s  p ic -  
t u r e  screen.  

Sp inc ra f t  designed and b u i l t  l a t h e s  which allowed us  t o  clamp a 
1/8" t h i c k  presumably unspinnable Type 446 Chrome Iron on t h e  l a t h e ,  
press  a but ton,  and w i t h  one opera t ion ,  i n  l e s s  than a minute, form 
t h i s  blank down t o  a depth of l 4 ' h r  more, a t  an angle of 24O, hold 
the  s i d e  wal l  to l e rances  t o  p lus  o r  minus .005" and r e t a i n  an i n s i d e  
sur face  completely f r e e  of f lemishes . 

Spincra f t  has now produced over two m i l l i o n  such s h e l l s  f o r  W 
p i c t u r e  tubes,  a q u a n t i t y  previous ly  unheard of i n  the  metal sp in-  
ning indus t ry .  

Since the re  a r e  many thousands of cone-shaped o r  pan-shaped 
items commonly used i n  indus t ry ,  the  automatic l a t h e  can make spec- 
t a c u l a r  cont r ibut ions  toward c u t t i n g  cos t s  i n  the  production of p a r t s  
t h a t  w i l l  lend themselves t o  t h i s  method. 

However, the  automatic l a t h e  i s  not  e n t i r e l y  confined t o  l a r g e  
q u a n t i t f e s  f o r  economical production, Frequently,  it adapts  i t s e l f  
economically t o  q u a n t i t i e s  a s  low as  50  pieces  o r  25 pieces .  For  
ins t ance ,  ma te r i a l s  too  heavy t o  sp in  manually, can be done auto-  
m a t i c a l l y  i n  small  q u a n t i t i e s  a t  a saving. The same would be t r u e  
of l i g h t e r  gage m a t e r i a l s  which mfght be p r a c t i c a l l y  unspinnable 
manually, but could by the  g r e a t e r  pressures  and speed poss ib le  by 
the  automatic l a t h e  be spun down i n t o  conica l  shapes. 

An example i s  a 30 piece  o rde r  f o r  a #14 gauge type 305 s t a i n -  
l e s s  s t e e l  vacuum producer b e l l .  This was a very shallow cone ap- 
proximately 24" i n  diameter.  A 3" diameter 3/4" deep f l u e  hole was 
manually spun i n t o  the  small  end. Since a smooth, s t r a i g h t ,  shallow 
angle was requi red  t o  br ing  t h i s  m a t e r i a l  from t h e  3" diameter t o  
the  l a r g e  diameter, t h i s  p a r t i c u l a r  opera t ion  was more economically 

f8  done on the  automatic l a t h e  i n  one f e l l  swoop". This p a r t  was then 
again placed on a manual spinning l a t h e  and a 3" f lange  spun a t  the  
edge. 
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Pic ture  again a .156" t h i c k  s t a i n l e s s  s t e e l  shallow cone ap- 
imately 6" diameter a t  t h e  small  end and 30" diameter a t  the  
, about 8" deep. The q u a n t i t y  r equ i red  was only 20 p ieces .  
ver ,  by manual metal  spinning, to produce one p a r t  would un- 
t e d l y  take about t h r e e  men, s e v e r a l  intermediate  annealfngs,  . -. 

and a t  l e a s t  two hours o r  more apiece.  On the  automatic l a t h e ,  
t h i s  f l a t  metal  blank .f56" t h i c k  i s  clamped t o  a s t e e l  c a s t  
form and spun down i n  a m a t t e r  of minutes t o  a smooth a s  g l a s s  
cone . 

Perhaps t h e  most promising avenue of progress opened by auto- 
t i c  spinning i s  t h a t  i t  i n d i c a t e s  c l o s e r  cooperation between 
inning and stamping. For  ins tance ,  the  r ec tangu la r  t e l e v i s i o n  

p i c t u r e  tube i s  f i r s t  spun i n  t h e  round and then formed. i n t o  a 
rec tangular  shape i n  the  subsequent deep-drawing o r  stamping 
operat  ion.  

An i n t e r e s t i n g  job of t h i s  na tu re  now being produced by a 
combination of metal  spinning and stamping i s  a Type 347 and Type 
321 s t a i n l e s s  s t e e l  p a r t  which i s  not s t r i c t l y  conica l ,  but  which 
did lend i t s e l f  t o  a very economical conica l  breakdown before a 
f i n a l  stamping opera t ion .  This p a r t  i s  about 16" i n  diameter a t  
the  base,  12" deep, and about 6" i n  diameter a t  the  small  end. 
It resembles a common church b e l l ,  which, a s  you know, i s  not  
s t r i c t l y  a f l a t  angle cone. A t  l e a s t  f i v e  deep drawing opera- 
t i o n s ,  and of course f i v e  b ig  presses ,  and a t  l e a s t  two i n t e r -  
mediate anneals would be requi red  t o  form t h i s  p a r t  by the  one 
method of deep drawing. In  metal  spinning we can take a f l a t  
metal  blank and form i t  down without anneal ing i n t o  a s t r a i g h t -  
s ided  cone i n  one opera t ion  t h a t  takes  perhaps 40 seconds. This 
i s  then put i n t o  a f i n a l  p ress  and given the  b e l l  shape. There 
a r e  many such a p p l i c a t i o n s  where spinning p lus  stamping can 
e f f e c t  r e a l  economies. 

This automa i c  l a t h e  can a l s o  sp in  dished only heads of very 
generous r a d i i  with no f l ange  . 

But i t s  most spec tacu la r  work i s  done on the  deep s t r f c t l y  
conica l  shapes. One f i n a l  example: P ic tu re  an 18 U.S. Ga. mild 
a t e e l  cone - 2-1/2" i n  diameter  a t  the  small  end, 7" deep, and 
10" i n  diameter a t  the  base.  Tool cos t s  f o r  stamping - about 
$8,000.00. Tooling f o r  automatic s p i n n i n g . -  $250.00. S ix  ope- 
r a t i o n s  a r e  requi red  i n  stampfng p lus  two anneals .  Spinntng 
performs one opera t ion  and has no anneals .  Automatic spinning 
a l s o  uses  25% l e s s  metal .  To ta l  per  pfece cos t  by spinnfng - 
about twenty c e n t s .  



Combination of Spinning and Fabr ica t ing  Techniques 

A word o r  two should be s a i d  about t h e  combination of spinning 
and f a b r i c a t i n g  techniques which make poss ib le  production of -  items- 
which could not  be made by metal  spinning alone. There a r e  many i n -  
d u s t r i a l  requirements which cannot be spun out of one f l a t  metal  
blank. E i t h e r  the  p a r t  i s  too deep, o r  the  m a t e r i a l  i s  too heavy, 
o r  i n t r i c a t e  design w i l l  not  allow spinning from one s o l i d  f l a t  
blank. In such cases ,  spinning t h e  p a r t  i n  sec t ions  and then weld- 
ing  toge the r  opens the  f i e l d  t o  production of some l a rge  and i n t r i -  
c a t e  shapes.  

Also, g r e a t  economies can be e f f e c t e d  i f  the  p a r t i c u l a r  p a r t  
you requi re  can be spun from a r o l l e d  and welded cy l inder  o r  a r o l l -  
ed  and welded cone. In  o the r  words, i f  you have a deep spinning,  
although it might be poss ib le  t o  sp in  from a f l a t  blank, a g r e a t  
dea l  of tool ing  and much spinning time w i l l  be involved t o  produce 
such a p a r t .  However, i f  you can allow a v e r t i c a l  weld which i s  
ground smooth and f l u s h  before spinning,  and w i l l  be f u r t h e r  smooth- 
ed  out  by the  spinning opera t ion ,  we can r o l l  and weld a cy l inder  
o r  l a y  out a r o l l e d  and welded cone and perform whatever deformation 
i s  necessary t o  achieve your r equ i red  shape. In  t h f s  way, one-piece 
orders  f o r  very l a rge  i n t r i c a t e  p a r t s  can be economically produced 
by metal  spinning and f a b r i c a t i n g .  

There a re  many more th ings  I could t e l l  you about t h e  poss ib i -  
l i t i e s  of metal  spinning i n  r e l a t i o n  t o  value a n a l y s i s .  As I s a i d ,  
metal  spinning won't solve a l l  of your problems, but  it w i l l  so lve  
many. I f  the re  i s  e v e r  any doubt i n  your minds a s  t o  whether a 
given p a r t  can be made by metal spinning o r  not ,  Sp inc ra f t  always 
suggests  t h a t  you send i t  i n  anyhow. Nine times out  of ten  we w i l l  
be ab le  t o  be of a s s i s t a n c e  t o  you. 

Thank you very much, gentlemen, f o r  your kind a t t e n t i o n  and the  
opportuni ty of speaking on t h f s  t r a i n i n g  program. 

Mfg. 

Thanks a l o t ,  Arnold Hfldebrandt of S p i n c r a f t .  

Next on our program today we have Schuy Taylor from Russe l l  
Co. Hefs  gofng t o  t e l l  u s  about weavfng metal  i n t o  c l o t h ,  

Schuyler  Taylor of Russe l l  Mfg. Co. 

The f i r s t  p a r t  of my t a l k  f s  concerned with p l a i n  g l a s s  t apes  
of which you use a g r e a t - d e a l  i n  c o i l  winding. As t h i s  takes  i n t o  
cons idera t ion  c h i e f l y  weaving and weaving cons t ruc t ions ,  I l d  l i k e  t o  
make c l e a r  two weaving terms t o  which I ' l l  have t o  r e f e r  q u i t e  of ten ;  
t h a t  i s ,  warp and f i l l i n g .  Warp i s  t h e  lengthwise threads i n  c l o t h ,  



f i l l i n g  t h e  crosswfse th reads .  The g l a s s  tapes  o r i g i n a l l y  made 
t o  your s p e c i f i c a t i o n s  were designed by Owens-Corning F ibe rg las  
and were e x c e l l e n t  a l l -purpose t apes .  However, they  a r e  s t i l l  
being s tud ied  with a  view of c o s t  reduct ion  and with no l o s s  f o r  
e f f e c t i v e  use.  

The develo~ments  and the  cos t  of g l a s s  t apes  may be c l a s sed  
under t h r e e  headings: F i r s t ,  ---- t he  use of more bpen t e x t u r e  tapes ;  
these ,  of course,  contafn l e s s  g l a s s  and weave f a s t e r  with r e -  
s u l t a n t  savings.  As t o  t h e i r  use,  machine-wound tapes  may gene- 
r a l l y  be more open than hand-wound. When they  grab a  r o l l  of 
tape by hand t o  wind it, they%e a p t  t o  s l i p  the  threads;  g l a s s  
i s  very s l e e k  and doesn" s t a y  In  place very  well ;  but  when i t ' s  
put i n  a  machine-wound opera t ion ,  you can use  a  very s leazy ,  open 
tape .  

The next  i s  coarse f i laments .  To plead t h i s  case,  it $'s 
necessary t o  make t h e  case c l e a r  between f i laments  and threads .  
The f i laments  a r e  the  extremely f i n e  f i b e r s  which a r e  combined 
together  t o  form a  th read  o r  yarn.  Almost any s i z e  of yarn may 
be made by any one of t h e  t h r e e  most commonly used f i laments :  
450, 225 o r  150. A new 75, t h e  cheapest of a l l ,  i s  now being 
used experimental ly .  The type of g l a s s  i n  a91 f i laments  i s  iden- 
t i c a l .  The d i m e t e r  of t h e  var ious  f i laments  expressed i n  inches 
i s :  4508s - .00023"; 22583 - .00028"; and 150's  - .00033". The 
f i n e r  f i laments  a r e  the  most p l f a b l e  and s t ronges t ;  t he  coarser  
a r e  s l i g h t l y  l e s s  p l i a b l e  and u t o  1% weaker. But u s u a l l y  i n  E g l a s s  tape you have about 6 t o  times t h e  s t r e n g t h  of co t ton ,  
so the  s t r e n g t h  i s  n o t  of so g r e a t  importance. But t h e r e g s  a  
g r e a t  d i f f e rence  i n  the  p r i c e  pe r  pound. 450 's  1-2; t h a t  i s ,  
2 threads of 150 f i lament  twis t ed  together ,  s e l l s  f o r  $1.32 per  
lb . ;  225, the  next  coa r ses t ,  drops from $1.32 t o  $1.16; 1 5 0 g s ,  
the  coa r ses t ,  i s  $.78 per  l b .  i n  two-ply. This i s  r e f l e c t e d  i n  
the  p r i c e  of t apes  a s  fol lows:  5 m i l  of 3/4" g l a s s  tape  made of 
450% s e l l s  f o r  $2,42 a  g ross  ; 2256s ,  i n s t e a d  of $2.42, 
drops t o  $2.16; 150 's  drop t o  -- a  very  s u b s t a n t i a l  saving 
f o r  the  coa r se r  f i laments .  A l l  t h e s e  t apes  a re  amply s t rong  and 
s u i t a b l e  f o r  e l e c t r i c a l  use ,  and it f s  we l l  worth the  engfnee rBs  
time t o  s tudy t h e  cheaper f i l ament s .  

There i s  an ob jec t ion  t o  them, however, by opera tors ,  t o  a 
fuzz iness  on t h e  edge of these  coarse f i lament  tapes ,  especi -  
a l l y  on t h e  th inner  t apes .  In  some cases  the  ob jec t ion  i s  r e a l  
and i n  some, we t h i n k  i t s s  fanc ied .  We have hands t h a t  have 
been working on them f o r  1 0  t o  15 years ,  and I ' v e  been around 
them myself a l l  t he  time, and never  had the  l e a s t  t roub le .  But 
once i n  a  while y o u q l  s t r i k e  some one with a  p e c u l i a r l y  sus-  
c e p t i b l e  sk in  who w i l l  have t roub le ,  and yousd  b e t t e r  g e t  him 
out  of t h e r e  and i n t o  some o the r  department, because h e ' l l  sour  
t h e  whole crew. This f u z z  i s  caused by some of t h e  f i laments  of 



the  f i l l i n g  y a m  f r a c t u r i n g  during weaving and bending around t h e  
edge of the tape.  To overcome t h i s  t roub le ,  our company developed 
and i n i t i a t e d  a so-ca l led  s ingeing process .  The r o l l s  of tape a r e  
passed between hot Flames t o  fuse  the  p ro jec t ing  fuzzy f i b e r s  down 
t o  a  very t i n y  g l a s s  bead which causes no harm. In t h i s  connection, 
p re - t r ea t ing  of tapes ,  wherever f e a s i b l e ,  with o i l s  o r  varn ish ,  such 
as  i s  done i n  your E r i e  P lant ,  i s  very e f f e c t i v e  i n  e l iminat ing  
handling complaints. But the  coarse f i laments  a r e  not  s u i t a b l e  i n  
a l l  cases .  Generally speaking, they  a r e  good f o r  machine c o i l  wind- 
ing and not so good f o r  hand winding. In  hand winding, f r i c t i o n a l  
pressure by the thumb and f i n g e r s  on t h e  s i d e s  of the  tape r o l l  may 
rupture  the a l ready p a r t i a l l y  broken f i l l i n g  f i laments  and cause 
the  tape  edge t o  d i s i n t e g r a t e .  For t h i s  work, f i n e r  f i laments ,  be- 
ing more p l i a b l e ,  a r e  b e s t  used. 

Next, --- the  use  of s i n g l e  yarns 1s  recommended wherever poss ib le ,  
due t o  t h e  d i f fe rence  i n  p r i ce  between p l y  - t h a t  i s ,  2 o r  more 
threads  twis ted  toge the r  - and s i n g l e  yarns .  A g r e a t  saving i s  e f -  
f e c t e d  by the  use of s i n g l e  yarns.  As an example, 150's 1-0, a  
s ing le  yarn,  i s  44# per  l b . ,  while 1 5 0 8 s  1-2, which is  two of those 
same threads twis ted  toge the r ,  goea from 44# t o  78# per  l b .  So, if 
you use a  s i n g l e  yarn y o u F l l  have a  saving i n  your bas ic  ma te r i a l  of 
34# p e r  l b .  S ingle  yarns do not  s t and  as  much abras ion  as  p l y  yarns,  
and, the re fo re ,  cannot be used i n  t h e  warp owing t o  loom f r i c t i o n  i n  
weaving. But they can be used f o r  f i l l i n g ,  a s  they  a r e  merely un- 
r o l l e d  from small  bobbins w i t h  l i t t l e  o r  no abrasion.  A s tudy of 
your s p e c i f i c a t i o n s  w i l l  r evea l ,  I am sure ,  many places where s ing le -  
yarn app l i ca t ion  may be used. 

What I ' v e  s a i d  up t o  now r e f e r s  t o  g l a s s  t apes  a l ready i n  your 
s p e c i f i c a t i o n s .  I would now l i k e  t o  speak of a  new development 
which i s  a s tudy of g l a s s  tapes  t o  replace  the  p resen t  co t ton  t apes .  
The new low p r i c e s  of t h e  s i n g l e  yarns have made t h i s  poss ib le .  How- 
ever ,  i n  order  t o  make t h e  s i n g l e  yarns s u i t a b l e  t o  r e s i s t  abras ion  
i n  the  warp, the  yarn i s  t r e a t e d  with p a r a f f i n ;  1% t o  15$ by 
weight; having a  melting poin t  of 1 3 0 ' ~  and a  f l a s h  poin t  of 400 '~.  
We may a l s o  use p a r a f f i n  f i l l i n g .  The p a r a f f i n  yarns,  being s l i g h t l y  
s t i c k y ,  permit a  much more open cons t ruc t ion  a s  t h e  s t f c k i n e s s  tends 
t o  keep t h e  threads  i n  t h e i r  r e l a t i v e  p o s i t i o n  a f t e r  weaving. Un- 
t r e a t e d  yarns i n  an open weave a r e  extremely suscep t ib le  t o  s l ippage  
and d i s t o r t i o n .  T h e r e f s  r e a l l y  n o t  much objec t ion  t o  open weaving 
i n  a  g l a s s  tape,  i f  it can be accomplished, because the g l a s s  tape 
i s  no t  the  i n s u l a t i o n  - i t ' s  the  ske le ton  on which the  varn ish  i s  
placed and the  varn ish  i s  the  r e a l  i n s u l a t i o n .  

In  c o s t ,  these  g l a s s  t apes  w i l l  be a t  the  low p r i c e  of co t ton ,  
we t h i n k ,  and c e r t a i n l y  we l l  below the  average p r i c e .  The c o s t  of 
co t ton  tap.es i s  s u b j e c t  t o  wide f l u c t u a t f o n s  of t h e  cot ton market. 
A s  an example, the  5 m i l  3/411 co t ton  tape  has r e c e n t l y  va r i ed  i n  
p r i c e  according t o  your own Purchasing Dept., from 91# a  gross  yards 



t o  $1.49 a  gross  yards wi th in  an 8-month period.  Glass p r i c e  has 
remained s t a b l e  f o r  s e v e r a l  yea r s .  Also, c o f l s  would of g l a s s  
tape have shown a  s u b s t a n t f a l  saving i n  va rn i sh  absorpt ion.  The 
va rn i sh  soaks i n t o  the  cot ton  while it remains on the  sur face  of 
the  g l a s s  where p ro tec t ion  i s  needed. I have two c o i l s  here,  two 
i d e n t i c a l  c o i l s  - t h i s  i s  g l a s s  with varn ish ,  t h i s  i s  co t ton .  
You can" see it f r o m  t h e r e  but  the  shiny look on t h i s  c o i l  shows 
t h a t  the  g l a s s  i s  on the  su r face ;  the  d u l l  look here shows t h a t  
the  varn ish  has penet ra ted  I n t o  the  cot ton  where it r e a l l y  does 
no good; your r e a l  good i s  done by the  g l a s s  s tay ing  on the  sur -  
face ;  so we th ink  y o u q l  have a  savlng i n  t h e  cos t  o f  the  tape 
and i n  the  varn ish .  

Mow, as  t o  metal  and hea t  weaving u n i t s ,  wedve made a  g r e a t  
many kinds; no t  very many f o r  General E l e c t r i c ,  al though we a r e  
working on one which i s  a  t o a s t e r  u n i t .  This i f  success fu l  w i l l  
r ep lace  t h e  mica which you stamp out now and wind w i t h  wires  back 
and f o r t h .  This sample i s  a piece o f  g l a s s  c l o t h  w i t h  your heat-  
ing wire weaving crosswise.  You ' l l  n o t i c e  t.hat we have it c lose  
together  a t  the  bottom and open a t  the  top  so t h a t  t h e r e r l l  be 
an even heat  on the  t o a s t ,  That same idea can be appl ied ,  we 
th ink ,  i n  many ways, f o r  varfous heat ing elements; a l l  we need 
t o  h o w  i s  t h e  s f z e  of the  element, how much hea t ,  your r e s i s -  
tance,  and w e f l l  see i f  we can" desfgn a  u n i t  t o  your needs. 

Heating wire may be woven i n t o  e i t h e r  warp o r  f i l l i n g  i n  
g l a s s  tapes .  If i n  warp, t h e  threads  must be cemented together  
a t  i n t e r v a l s  by bus bar .  If  the wire i s  crosswise o r  i n  f i l l i n g ,  
a loop may be woven on e i t h e r  edge of t h e  tape a t  predetermined 
i n t e r v a l s  t o  form leads f o r  the  heat ing u n i t s .  

I don" t h i n k  I can say  very much more on t h i s  sub jec t  w i t h -  
out  having any of you gentlemen who a r e  i n t e r e s t e d  coming up and 
going over these  samples ~ 9 t h  me, one a t  a  time; t h e y F r e  too  
small  t o  show from here.  So, I t l l  be here a s  long as  you l i k e  
t o  t a l k  about them - and thanks f o r  the  t ime. 

. . . . . 
L. D. Miles - The Rela t ionship  o f  Value Analysis t o  Management 

Fellows, what i s  management? Management c o n s i s t s  of the  men 
who make t h e  dec is ions  on how t o  use the  resources of  men, mate- 
r i a l s ,  equipment and time. They c o n s i s t  o f ,  f i r s t  of a l l ,  the 
genera l  manager - and l e t  s t o p  r i g h t  t h e r e  f o r  a  minute. In 
t he  new philosophy i n  the organiza t ion  o f  our Company the  genera l  
manager i s  the  management. He has the  whole b a l l  of wax. Now, 
a l l  jobs a r e  h i s ;  a l l  t h e  dec is ions  a r e  h f s ;  a l l  successes  he 
g e t s  c r e d i t  f o r ;  a l l  f a i l u r e s  he g e t s  comdemned f o r .  He i s  IT.  
Mhatfs h i s  job, then? H i s  job i s  t o  use the  resources of men and 
mate r i a l s  and equipment and time t o  make products which he s e l l s  
a t  an adequate p r o f i t ,  



Eow, he d o e s n B t  have enough arms and l egs  and e a r s  t o  do h i s  
job, s o  he delegates  segments of h i s  a u t h o r i t y  t o  sub-managers. 
The manager - t he re  would be a manager of manufacturing w i t h  a 
segment of t h a t  a u t h o r i t y  and respons ib i  f i t y ;  one of engineering; 
one in  s a l e s ,  accounting, law, e t c . ,  who i n  t u r n  redelegate  t o  
o the r s .  Now, we're g e t t i n g  a p i c t u r e  of management and what they  
r e a l l y  a r e .  This group, then, c o n s i s t s  o r  make up what we c a l l  
management when we t h i n k  of them i n  t h i s  sense.  

The value ana lys i s  job i s  t o  a i d  management t o  do i t s  job / 
b e t t e r .  How can we do i t ?  L e t  Is see what some of the  managers 
have s a i d .  One manager said,'%ddhen we t r y  t o  e l iminate  unnecessary 
cos t s  so w e  can g e t  i n t o  these  markets we a r e  Jus t  l i k e  a dog chas- 
ing h i s  t a i l  around. We have the  same men go over the  th ing ,  over 
and over; t h i s  year  these  men go over f t ,  next yea r  these men go 
over it, and the  next  year  these  men go over i t .  What we need i s  
somebody w i t h  a f r e s h  outlook, somebody who i s  not  too c lose  t o  
the  job t o  go over our product and br ing  something new i n t o  it t o  
break up t h a t  c i r c l e .  tl 

L e t t s  move along t o  what another  manager s a i d .  This one s a i d ,  
tl  ...we should somehow g e t  value s p e c i a l i s t s  - fel lows who could 
l e a r n  t o  r e a l l y  be s p e c i a l i s t s  i n  value - whose whole job would be 
t o  look a t  our products and develop suggestions f o r  our use and 
a p p r a i s a l .  We c a n ' t  do t h a t  now. In the  f i r s t  place t h e r e v s  no 
p lace  we can t u r n  t o  g e t  t h a t  kind of s p e c i a l i s t s .  In the  second 
place i n  our system it seems t o  be the  idea  t h a t  anybody who makes 
a suggestion t h a t  w i l l  improve value a l s o  has the  p r i v i l e g e  of push- 
ing everybody around as  he sees  f i t  t o  see what Is  been done about 

t i  it. He continued, saying,  "What we want i s  a way t o  g e t  high- 
l a s s  work on the  suggest ions and have the  th ing  put before us  s o  
h a t  we i n  management can make decisfons . Put  t h e  whole th ing  above 
he man t h a t  suggested them! When h e n s  made t h e  suggestion t o  u s ,  
t l s  our  job t o  run t h i s  business;  i t ' s  my job t o  run t h i s  a t  a 
r o f i t ;  I want t o  be able  t o  t ake  the  b a l l  and c a r r y  it i n  any d i -  
e c t i o n  I want t o .  11 

One manager s a i d ,  when he saw t h e  type of work t h a t  we pro- 
posed and had done on one of h i s  jobs, " ~ o n ~ t  l e t  anybody ever  g e t  

11 you t o  put two p a r t s  on the  same page. He s a i d ,  *'Ism so s i c k  of 
these  t abu la t ions  t h a t  a r e  prepared f o r  me with pages, l i n e  of da ta .  I? 

He s a i d ,  "One p a r t  on a :age, so I can see it; I can t h i n k  about it; 
I can concentrate  on i t ,  He s a i d ,  " ~ h a t ~ s  the  key t h a t  we need." 

II Another manager s a i d  t h i s :  Those one-page r e p o r t s  a r e  wonder- 
1I f u l . "  He sa id ,  Let me have every  one. I want t o  have i t  r i g h t  

before me when I am nego t i a t ing  wi th  t h e  con t rac t ing  o f f i c e r ;  when 
I ' m  working w i t h  t h e  Government concernfng t h e  amount of p r o f i t  
we ' re  t o  be allowed on the  job. Then i s  the  time when I need t h a t  
type of th ing  t o  g e t  the  nonsense out of our opera t ions .  I1 



One manager s e n t  i n  a  l i t t le w r i t t e n  note ,  and I t o l d  some 
of you about it; he s a i d ,  "I have been watching the  methods you 
use i n  !Value NewsG. Your method of s i n g l i n g  out one item, 
only one, and dr iv ing  i t  home with such hammer blows." He s a t d ,  
"I t h ink  it" so e f f e c t i v e  t h a t  I am t r y i n g  t o  s e t  up my e n t i r e  
organizat ion along the  l f n e  of s i n g l i n g  out  the  th ings  t h a t  
should be done, one a t  a  t ime, and d r iv ing  them home w i t h  the  
same e f f e c t i v e n e s s .  I I 

M r .  DuChemin, our manufacturing v ice  p res iden t ,  buys t h f  s 
program. You fel lows have a  l o t  of doubts and a l o t  of misgiv- 
ings,  and God b l e s s  you, you should have; look a t  what you've 
been up a g a i n s t  i n  the  p a s t  about your a b i l i t y  t o  go back and 
s e l l  your management on t h e  idea  of doing t h i s  Job t h i s  way, 
which i s  improving value on our  t e r n s  i n s t e a d  of on somebody's 
terms who doesn ' t  know anything about i t .  I know you have t o  be 
shown; I know the  management has t o  be shown. But l e t  me t e l l  
you r i g h t  now t h a t  M r .  IhChemin buys it; he sees  t h a t  i t s s  the  
way t o  do i t .  

There i s  only one th ing  i n  our program, one card,  t h a t  he 
tossed  a s i d e .  He s a i d ,  "I don ' t  want t h a t  one." Well, would 
you l i k e  t o  know what it s a i d ?  It s a i d ,  "value a n a l y s i s  i s  a  
f 'ull-time Job; no t  a  par t- t ime a c t i v i t y . "  Now, he bought t h a t  
much; from then on he wouldnnt .  The r e s t  of the  sentence was, 
It . . .not a  par t- t ime a c t i v i t y  f o r  a l r eady  overworked men. " That ! s  

I1 t he  p a r t  he kicked out .  He sa id ,  I d o n s t  want any overworked 
men i n  my organiza t ion .  I won" admit t h e r e  a r e  any, and i f  I 
can do anything about i t  t h e r e  woni t be any. " There you have 
the  only p a r t  of our program, t h e  th ings  t h a t  we Dve t a l k e d  t o  
you about, t h a t  M r .  IhChemin threw ou t .  The r e s t  of it - O.K, 

  not her th ing:  t h e r e  a re  u s u a l l y  two o r  t h r e e  managers a l l  
t he  time who a re  a f t e r  u s  f o r  some one who can do value a n a l y s i s  
i n  t h e i r  a r e a .  Right a t  t h i s  time we have two a reas  who pleaded 

I I w i t h  us ,  Can ' t  you f i n d  somebody, put them on our p a y r o l l ,  pu t  
them i n  the school,  and then l e t  us  have them afterward?" By 
gosh, fe l lows,  i f  the  managers werenBt  back o f  t h i s  and d i d n ' t  
want t h i s  we wouldnDt have t h a t  kind of t a l k .  I t h i n k  w e ' l l  ge t  
a  genera l  manager i n  here and l e t  you quest ion him and l e t  you 
ask  him how t o  s e l l  t h i s  i n  the  manager" a rea .  How would you 
l i k e  t h a t ?  . . . . . O.K. We' l l  do t h a t ,  and d o n P t  spare t h e  horses 
when we g e t  him. 

Now, t h e r e  a r e  some th ings  you fel lows have misgivings about 
and r i g h t f u l l y  so .  That i s ,  t h a t  managers c a n ' t  support  what 
d o n ' t  know anything about,  and t h a t 6 s  abso lu te ly  r i g h t .  Right 
now, about one-f our th  of our  management understands about one- 
t e n t h  about value a n a l y s i s  a s  much a s  you do. That i s ,  they  know 
t h e  bas ic  two dozen po in t s  - about one-fourth of our  management; 



Now, of course,  the  management wonat know how t o  s e t  these  
things up, because they wonBt  know anything about i t ,  y e t .  You 
w i l l  have t o  teach  them. So, when you go ou t ,  be sure t h a t  you 
teach them r i g h t  o r  d o n u t  t each  them a t  a l l .  

The th ings  t h a t  Oil happen t o  you -- and theyBve  a l ready  
happened! Theyt1 l  use you f o r  everything but  value a n a l y s i s .  
They want you, t h e y s  11 have you f i g h t  f i r e s ,  t h e y B l l  have you 
expedi te ,  t h e y ' l l  have you meeting emergencies; t h e y ' l l  have you 
helping purchasing , he lpfng  engineering,  helping management, and 
doing every doggone th ing  t h a t  needs t o  be done, and s t i l l  they 
w i l l  expect value a n a l y s i s  r e s u l t s  of you. Well, you cane t do 
it. Y o u s l l  have t o  t r a i n  them t h a t  value a n a l y s i s  i s  your job, 
and yousve go t  t o  have e i g h t  hours a  day t o  work on i t .  And 
we911 help you t o  t r a i n  them. T h a t u s  abso lu te ly  t r u e .  I would 
say r i g h t  here and now t h a t  no one can succeed i n  a  par t- t ime 
value ana lys i s  job, and br ing  f o r t h  the  value t h a t  i s  poss ib le  
i n  h i s  a rea .  WeBve got  t o  teach  them what you need i n  space,  i n  
equipment, i n  he lp ,  i n  t ime.  

But the  manager r e a l l y  needs you g r e a t l y .  Your job i s  r i g h t  
i n  tune w i t h  h i s .  He c a n B t  g e t  c lose  enough t o  the  d e t a i l s  t o  
br ing  f o r t h  s p e c i f i c  p o s s i b i l i t i e s  - you can. They use these  
suggestion shee t s  a s  a  judge would view them. You br ing  f o r t h  
enough d e t a i l s  so he can see the  f a c t s ,  see what he needs t o  do 
t o  manage the  business  t o  make a  p r o f i t .  He, then, makes the  
dec is ions .  

Now, you may say  t h a t  the  manager may not  do anything about 
some of your good ideas i f  you d o n B t  fol low him. Fellows, t h a t t s  
up t o  him. Now, if the  idea  f a  good h e n l l  do something about it 
o r  he i s n D  t a  good manager. If he doesn 9 do anything about i t  
it  may be because the  idea  i s  no good. That" h i s  job. k t g s  
l e t  the  manager do h f s  job the  same as  we want the  engineer  t o  
do h f s  and the  buyer h i s  and the  manufacturing man t o  do h f s .  
We must f i r s t  be sure  t h e  manager understands,  and t h a t D s  why so 
many of us  s t a r t i n g  a t  once a r e  going t o  have t o  s t a r t  a  l i t t l e  
slow because we can only teach  them so f a s t .  We must make them 
understand. 

In c los ing  up the  Re la t ionsh ip  of Value Analysis t o  Manage- 
ment, I ' l l  j u s t  h i t  a  few of these .  Here a r e  our o l d  f r i e n d s ,  
the  shee t s .  Let me s t a r t  out  by saying something t h a t a s  unt rue ,  
t o  make a  po in t .  Your r e p o r t s  a r e  t o  go on the  desk of t h e  
genera l  manager. Now, t h a t D %  untrue;  because i t a l l  happen i n  
ha l f  t h e  cases genera l  managers w f l l  f n s f s t  on them. We f i n d  
t h a t 8 s  the  case.  But the  t h i n g  t h a t  must be done i s  t h a t  the  
genera l  manager must be taught  what t h i s  job i s  (and some of 
them know) and he w i l l  appoint  a  man with a  segment of h i s  
a u t h o r i t y ,  high enough up i n  the  organiza t ion .  Thi s  man c a r r i e s  



t he  managerP s judgment and the  managerOs a u t h o r i t y .  They w i l l  go 
on h i s  desk. 

That ' s  the reason why the  genera l  manager s e t s  up a rou t ine .  
The shee t s  t h a t  you propose do no% a l l  bear  on purchasing. The 
reason t h a t  you i n  purchasfng a r e  doing t h f s  i s  because you have 
access t o  the outs ide  world, t o  p u l l  these  th ings  In,  and they  nor-  
mally come through purchasing. Another th ing  i s  t h a t  purchasing 
should be responsible  f o r  value, but  the  th ings  you brfng up w i l l  
have t o  do w i t h  engineering, with manufacturing, w i t h  both,  with 
purchasing. The procedure w i l l  be s e t  up so t h a t  a l l  of your shee t s  
go t o  t h f s  appointed men. MOW, he probably w i l l  want you t o  provide 
a copy t o  some o the r  people, and if he does, t h a t u s  up t o  him. That, 
again,  i s  h i s  job. 

Q.  Are you proposing t h a t  these r e p o r t s  be given t o  a man on the 
s t a f f  of the  manager? 

A .  I want t o  answer t o  t h a t  "NO".  We d o n D t  care  who these a r e  
given t o ,  but he must be appofnted by the  manager. He  may be the  
manager of engineering; he may be t h e  manager of manufacturing, o r  
anybody e l s e ;  he probably w i l l  have a l i n e  job, but  h e B l l  be a good 
one; h e q l  l o w  h e a s  c o n t r o l l i n g  a Pot of money. A t  any r a t e  he 
w i l l  be the manager so  f a r  a s  t h i s  i s  concerned. 

Q. WouldnPt i t  seem reasonable t h a t  the  person t o  whom you d e l i v e r  
your r e p o r t  be the  person t o  whom you a r e  respons ib le  i n  a l l  o t h e r  
mat ters?  

A .  The answer i s  "NO". Value a n a l y s i s  has a plantwide funct ion-  
wide opera t ion .  I f  you a r e  i n  manufacturing and doing it, you must 
a l s o  look i n t o  t h e  excess cos t s  due t o  overs ights  i n  purchasing and 
engineering.  So, a s p e c i a l  man i s  s e t  up f o r  t h i s  the  same as  we 
have some s p e c i a l  cos t  reduct ion coordfnators .  The important th ing  
i s  t h a t  a man be o f f i c i a l l y  appofnted and everybody know i t .  

L e t t s  take the  example of t h e  Erfe  Works where Whitey Wilson i s  
t h e  genera l  manager. I s  t h a t  a d ivfs fon  o r  a department? A depart-  
ment. A l l  r i g h t ,  He has Trumpfelder a s  manufacturing manager; under 
him i s  Morgan as  purchasing agent o r  manager of purchasfng; and i n  
Morgan's opera t ion  i s  a value a n a l y s i s  operat ion,  put the re  and 
funct ioning  along these  l i n e s .  M r .  Wilson confer r ing  with M r .  Tmmp- 
f e l d e r  and H r .  Harr i s ,  manager of engineering,  appofnted one man. 
Now, he could be i n  engineering,  i n  manufacturing, anywhere; t h e  main 
t h i n g  i s  he must have a d i r e c t - l i n e  appointment. This man was a M r  
Welch who, I be l ieve ,  was i n  the  manufacturing organiza t ion .  He has 
the  r e s p o n s i b i l i t y  of t h e  manager t o  rece ive  these  and see t h a t  some- 
t h i n g  i s  done about the  ones t h a t  a r e  cash i n  the pocket. 

Here's a case where a p a r t  i s  being made a s  a cas t fng ,  and Dick  
Crane11 won't l f k e  t h i s  - i t t s  cos t fng  2164; 1% can be made as a atampfng; 



f o r  134 - a saving of $10,000, Here a r e  the  drawfngs on It.  
NOW, fe l lows,  whose business  i s  t h a t  besfdes the  genera l  
manager? L e t t s  t h i n k  c l e a r l y ;  l e t a a  g e t  away from our o l d  
h a b i t  of th inking .  He has t o  l a y  a p r o f f t a b l e  balance shee t  
down; t h a t ' s  h i s  business;  t o  see t h a t  the  idea g e t s  the  
r i g h t  ac t ion .  I t ' s  not  your r e s p o n s i b i l i t y  simply because 
you suggested i t .  That doesn ' t  mean t h a t  i t B s  a good idea  
o r  t h a t  f t  ought t o  be done, But because It a f f e c t s  pro- 
f i t s  f t  ought t o  be done. I t Q s  h i s  job t o  evalua te  t h a t !  

Here's  a urchasfng Job where t h e y e r e  buying a b ig  
d iecas t ing  a t  $1.58. It can be had f o r  89$. Now, i f  the  
purchasing man d o e s n B t  do t h a t ,  somebody wants t o  move - 
and f a s t .  Well, t h a t u s  t h e  manageras job t o  see t h a t  f t 8 s  
done. If he has a good purchasing department, t h e y D l l  do 
i t .  If he doesn ' t  have, t h e  manager w f l l  know it and h e q l  
g e t  a good purchasing department before we lose  t h a t  phase 
of the  bus iness .  This i s  j u s t  sound, cold-blooded bus iness .  
But cold-blooded business  f s  the  only kind t h e r e  i s ;  t h e r e  
i s n P t  any such thfng  as  c h a r i t y ,  

Here 's  a case where one p l a n t  pays $9.80 e r  1000 f o r  
one p a r t  and another ,  f o r  t h e  same p a r t ,  pays ! 1.20 pe r  
1000; same p a r t ,  exac t ly .  I tg% t h e  rnanagerss business  t o  
see  something i s  done. 

HereDs  a p a r t  where f t  appears f t  can be made from 
prep la ted  s t e e l  ins t ead  of making i t  from regu la r  s t e e l  and 
then p l a t i n g  it and save $94,000, T h a t q s  the  managerss bus i -  
ness .  He wonPt  know it u n l e s s  you make t h i s  shee t ;  you put 
i n  a b ig  t a b u l a t i o n  and It !ll be l o s t .  It "1 be s t range  i f  
t h e  manager eve r  sees  f t .  

Here 's  a s p e c i a l  l a t c h ,  s o r t  of thfng ,  f o r  a job; c o s t s  
364; a s tandard  l a t c h  c o s t s  5-1/24, I t ' s  t h e  manager's 
bus iness .  

Well, here  s a case where f o u r  p a r t s  a r e  being bought - 
t h r e e  switches and a p l a t e .  They're cos t ing  864. By t h e  
time t h e y g r e  put out on t h e  f l o o r  and assembled - and you 
only have t o  t w i s t  a screwdrfver t o  assemble them - t h e y  go 
from 86# t o  $1.33. Now, you go t o  the  vendor and h e B l l  
s h i p  them i n  a l l  assembled f o r  88#. T h a t 8 s  the  manager's 
business;  t h e r e P s  h9s p r o f i t  o r  h i s  l o s s ;  the re  h e D a  e i t h e r  
going t o  g e t  the  business  o r  h e B s  going t o  lose  it. 

1'11 s k i p  the  r e s t  of these  th ings  and wfnd up here wfth 
one s t o r y .  Of course,  t h e  managers don ' t  always have t h e  
th ings  done t h a t  should be done; t h e y s r e  not  auperrnen, but  
they  do f fnd  out  when these  th ings  a r e n q t  done t h a t  they  



don1 t have good he lpe r s .  We c a n B t  l i v e  un less  we have a  good mana- 
g e r  and he has good management support ing him. 

HereDs a  case: some time ago a  suggestion was made on a  r e l a -  
t i v e l y  simple p a r t  t h a t  would save $1000 a  week; t h a t "  $50,000 a  
year .  We ran  along a  couple of months and I happened t o  be going 
through the  f a c t o r y  and I saw t h a t  it wasn't being used, and we 
could have made an immediate change. Well, why wasnl t  i t  being 

II used? They s a i d ,  In  order  t o  adopt t h a t  suggest ion we had t o  
change a  l i t t l e  clamp." 1% seems t h a t  we use a  l i t t l e  clamp cos t -  
ing about 1-1/2# t o  hold the p a r t  on wfth, and they  had t o  make a  
minor change i n  a  l i t t l e  clamp i n  order  t o  use t h a t  p a r t  t h a t  would 
save $1000 a  week. "Well, why d idnB t you make i t ?  How much would 
it cos t?"  Well, it would cos t  $200 f o r  a  t o o l  change t o  change the  
clamp. They s a i d ,  "We have a  cycle  of 20 weeks on t o o l s  and we've 
g o t  it i n  the  m i l l ,  bu t  i tP l l  take  20 weeks t o  g e t  those t o o l s  

It  changed. And we were a l ready 8 weeks along and wesd a l ready pa id  
$8000 over the  dam. Do you t h i n k  t h a t  would have happened i f  t h a t  
had been on a  shee t  l i k e  t h i s ?  There would have been a  change made 
t h e  f i r s t  week. That was the  manager's bus iness ,  but  he doesn ' t  
know it; he d o e s n a t  g e t  a  chance t o  see I t .  Our value a n a l y s i s  sys- 
tem w i l l  help t h e  managers t o  do a  job and a l l  we have t o  do i s  
show them, teach them what our  system f s  and then do a  good job of 
our  own job and y o u s l l  r e a l l y  see th ings  go. 

We have t o  recognize f a c t s .  We can never have the  b e s t  sup- 
p l i e r s .  That purchasing department d i d n ' t  have them. Now, i f  
t h e r e ' s  resentment the re  t h a t  man i s  not  a  teamworker and he c a n ' t  
s t a y  wi th  us  f o r  t h e  long p u l l .  We have t o  have fel lows i n  purchas- 
ing who know t h e y f r e  no t  doing a  p e r f e c t  job and who welcome every 
b i t  of help; the  same i n  engineering and t h e  same i n  manufacturing, 
and the  same i n  management. There a r e  a  l o t  of them l i k e  t h a t .  
L e t t s  f i n d  ou t  who r e s e n t  th ings  and l e t  them r e s e n t  them, because 
i f  they  resen t  the  r i g h t  th ings  you do, they  w i l l  r e s e n t  the  r i g h t  
th ings  o the r s  do. You don ' t  have t o  worry about t h a t ;  qomething 
e l s e  w i l l  ca tch  up t o  them. 

Somebody comes i n  here a f t e r  t h e  f i r s t 2 5  lessons  and puts  me 
It on the  spo t .  Larry, we expect t o  have these  fe l lows become spe- 

c i a l i s t s  i n  s e t t i n g  f o r t h  the  p o s s i b i l i t i e s ,  i n  wr i t ing  them down 
on a  simple,  e a s i l y  readable shee t  with a  l i t t l e  p i c t u r e  t h e r e  t h a t  
t h e  managerDs represen ta t ive  can t ake  over a s  hi8 property and these  
fel lows w i l l  walk away from them. They a r e  the  manager" proper ty  
from t h e r e  on. They go back t o  doing more of t h e i r  work." Tha t s  s  
r i g h t .  That" a b s o l u t e l y  what we propose. 
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as  our s tandard  f o r  rneasur9ng, A t  t h a t  time we had one fac to ry ;  
i t  was i n  Newark, Ohfo, and f t  manufactured both thermal fnsu- 
l a t i o n s  and t e x t i l e s .  Then, when World War II came along the re  
was a  b i g  demand s p e c i f i c a l l y  f o r  t e x t i l e s  and w e  acquired the  
Ashton, R .  I. f a c t o r y .  A few years  l a t e r  the  demand was even 
l a r g e r  s o  t h e  Huntingdon f a c t o r y  was acquired.  Those were both 
t e x t i l e  p l a n t s ,  making g l a s s  yarns and mats, and we took our 
t e x t i l e  opera t ion  completely out  of Newark, Ohio. 

Then, a f t e r  the  war the  demand f o r  thermal woof became g r e a t -  
e r ,  so w e  b u i l t  t h e  Kansas C9ty fac to ry .  Two years  ago we b u f l t  
another  f a c t o r y  i n  Santa Clara ,  Ca l i fo rn ia ,  which gave us  t h r e e  
wool f a c t o r i e s ;  and Past  y e a r  we b u f l t  our  Anderson, S. C. tex-  
t i l e  f a c t o r y  which gave u s  t h r e e  of each type.  The Anderson f a c -  
t o r y  enables  us  t o  double the  production l e v e l s  i n  t e x t i l e s  t h a t  
we were ab le  t o  do i n  1950. 

Now, t h i s  increase  I n  Fac to r i e s  c e r t a i n l y  brought on in-  
creases  i n  products ,  We came out with a  g r e a t  number of new 
yarns and f i b e r  s i z e % .  Our ma te r i a l s  have come from a  very f f n e  
range, what we c a l l  a  900 yarn, down t o  a  l e s s  expensive, heavier  
yarn which we c a l l  the  1 5 0 B s .  I t h i n k  y o u t l l  apprec ia te  t h a t  the  
f i n e r  a  g l a s s  yarn i s ,  the  more c o a t l y  it  i s ,  and so our whole 
t r e n d  has been t o  make products t h a t  would i n  t u r n  give you end 
use  products t h a t  were l e s s  expensive.  This can b e s t  be seen by 
our p r i c e  t r e n d  s i n c e  1939, t h e  average p r i c e  today o f  F iberg las  
yarns i s  3 s  of what it was i n  9939. Give you one quick example: 
900 a r n  you could buy f o r  $6.28 pe r  l b .  f n  1939; you can buy it 
f o r '  $ 2.15 now, i n  3.952. Our lfSOBs which was our l e a s t  expensive 
yarn,  came down i n  p r i c e .  I% went down i n  p r i c e  i n  1950 when 
everything e l s e  was going up ,  We dropped our p r fce  f rom 61# p e r  
l b .  down t o  444 per  lb; some reduet ion!  Because we had learned  
how t o  manufacture l a r g e r  and l a r g e r  production q u a n t i t f e s  more 
automat ica l ly  we were ab le  t o  lower the  c o s t ,  Lowering the  c o s t  
lowered t h e  p r i c e  and made t h e  product more des i red .  Therefore,  
w e  could s e l l  more and we have been bu i ld ing  f a c t o r i e s  t o  keep 
up with t h e  popu la r i ty  of g l a s s .  

Now, we have es t fabl i shed  the  f a c t  t h a t  F iberg las  p r i c e  t r end  
i s  i n  t h e  r i g h t  d i rec t ion ;  S t a s  t r e n d  i s  long-termwise downward. 
It i s  ava i l ab le ;  we can push our production l e v e l s  t o  twice what 
they  were a year  ago. So, why would you use i t ?  Because it has 
some bas ic  p r o p e r t i e s  t h a t  you should i n v e s t i g a t e  and incorpora te  
them i n  your products .  

Ted Bruce i s  gofng t o  he lp  me i l l u s t r a t e  these .  F i r s t ,  he ' s  
going t o  put  a  piece of co t ton  c l o t h  and a  piece of g l a s s  c l o t h  
i n  the  beakers and we811 leave them t h e r e  f o r  a few minutes. 
They're both t h e  same s i z e ,  roughly, and the re  i s  dyed water ,  i n  
both cases ,  i n  the  beakers.  The water  l e v e l s  a r e  the  same. 



We w i l l  r e t u r n  t o  t h i s  moisture r e s i s t a n c e  proper ty  very shor t -  
l y .  The one we're going t o  demonstrate now i s  f i r e  r e s i s t a n c e .  Ted 
i s  holding up cot ton  tape.  A s  you see ,  it burns when we put t h i s  
match t o  it; it i s  an organic  m a t e r i a l ,  This o t h e r  tape i s  g l a s s  
tape .  This i s  inorganic;  it does not  burn. You can melt i t  i f  you 
g e t  a temperature up over 1 1 0 0 ~ ~  but  you w i l l  not  burn t h a t  ma te r i a l .  

I t h i n k  i t ' s  time f o r  t h a t  moisture r e s i s t a n c e  t e s t .  We w i l l  
see  i f  t h e  l e v e l s  of the  water w i l l  appear d f f f e r e n t .  You see t h e  
l e v e l  o f  the  water -- t h a t  t h e  g l a s s  f a b r i c  was i n  i s  higher.  The 
g l a s s  d id  not  absorb the  moisture t h a t  t h e  co t ton  did.  That i s  a  
proper ty  which i s  very, very important in e l e c t r i c a l  motors. 

Now, t e n s i l e  s t r eng th :  i n  t e n s i l e  s t r eng th ,  g l a s s  - we have 
samples up here t h a t  you can see l a t e r  and p u l l  on - i s  very,  very 
s t rong.  It i s  many, many times s t ronger  than  cot ton  mate r i a l .  It 
i s  many times s t ronger  than s t e e l  - i f  you a r e  us ing  equiva lent  weights 
and diameters.  Heat conduct iv i ty  - we d i d n ' t  know of any way we 
could show it t o  you, but  we t h i n k  t h e  p o i n t  i s  proven by the  f a c t  it 
i s  used i n  r e f r i g e r a t o r s  and it  i s  a l s o  used i n  e l e c t r i c  ranges. 
There you have t rapped a i r  which i s  your thermal i n s u l a t i o n .  How- 
ever ,  on e l e c t r i c  wires  o r  on c o i l s  a s  a  tape you do not have your 
trapped a i r  so t h a t  you have a  m a t e r i a l  which can pass hot  spo t s ;  
i n  o t h e r  words, it does not  burn up on you; it l e t s  heat o f f .  You 
can prove t h a t  by p u t t i n g  g l a s s  c l o t h  on a - h o t  p l a t e  and you can hea t  
r i g h t  through it .  

Now, we come t o  chemical r e s i s t a n c e .  We have here some very 
s t rong  s u l f u r i c  ac id .  The tapes  a r e  about the  same length;  t h i s  one 
i s  g l a s s  and t h i s ,  again,  i s  t h e  organic  ma te r i a l ,  co t ton .  Ted i s  
gofng t o  put  those i n  t h e  beaker and we s h a l l  see  what happens t o  
them. Let them wai t  a  minute. 

Space f a c t o r  and dimensional s t a b i l i t y  a r e  two o the r  items t h a t  
we  a r e  n o t  going bo show you v i s u a l l y ,  but  t h e y D r e  very important ,  
Space f a c t o r  i s  us ing  a  t h i n n e r  g l a s s  tape on a  c o i l  which allows 
you t o  put  e i t h e r  more copper i n  t h e r e  and up-ra te  your motor, o r  it 
allows you t o  cu t  down frame s i z e .  Those a r e  your long-range savings.  

Dimensional s t a b i l i t y  is :another  one - t h a t  can b e s t  be proven 
by our c u r t a i n  s t o r y  where marquiset te  c u r t a i n s  a r e  washed and hung 
up; they  do n o t  have t o  be s t r e t c h e d  on frames and you d o n s t  have t o  
measure a l l  the p a i r s  and match them up, That a l s o  works i n  your 
e l e c t r i c a l  laminates;  you d o n a t  have buckling through the  shr inking  
of organic  products .  

How ' a r e  we coming i n  t h e  chemical r e s i s t a n c e  t e s t ?  What should 
happep and did happen e a r l i e r  i s  t h e  cot ton  d i s in teg ra ted ,  and weDre  
s o r r y  t h a t  d i d n ' t  work now but  one a c i d  has become too d i l u t e d .  



Now, keeping i n  mfnd these  bas ic  p roper t f e s ,  I want t o  dfs-  
cuss f o r  a couple of mfnutes F iberg las  a s  i t  i s  used 9n t h e  wire 
and cable  indus t ry .  I D m  going t o  dfacuss f f r s t  magnet wire .  
You probably know t h e  General E l e c t r i c  Conpany uses  q u i t e  a b i t  
of g l a s s  yarn f o r  magnet wire ,  Theregs  a good reason f o r  t h i s ;  
they  use  i t  i n  t h e f r  c l a s s  B equipment because it takes  tempera- 
t u r e .  The main reason f o r  gofng f ~ o m  what they  were us ing  which 
was asbes tos  t o  g l a s s  i s  space f a c t o r ,  In  space f a c t o r  they  
were ab le  t o  g e t  more copper i n t o  t h e f r  unbts ,  t o  up-ra te  them. 
They were a l s o  ab le  f n  some cases  t o  cu t  down the  frame s i z e  and 
make very good economic savings ,  To g ive  you some idea of cover- 
ages by yards per  pound, you g e t  90,000 yards of it t o  t h e  pound 
on gOOus; you g e t  15,000 yards t o  %he pound on 150r  s .  The Gene- 
r a l  E l e c t r i c  Company purchased i n  t h e  neighborhood of 200,000 
l b s ,  l a s t  year ,  so you can see they  use  a l o t  of  t h a t  p a r t i c u l a r  
product.  

Let $ s  look a t  one o t h e r  use Pn t he  wfre and cable  fndus t ry  
and on t h i s  one I t h i n k  you should keep i n  mfnd, t h e  Ffberglas  
pol icy ,  because it f i t s  i n  p e r f e c t l y .  It 8 s  armored cable .  In 
t h e  armored cable  f i e l d ,  one manufacturer decfded t o  t r y  t h e  use  
of F iberg las  i n s t e a d  of a co t ton  b ra id ,  because he found out 
t h a t  it was l e s s  expensive; i n  f a c t ,  h i s  t e x t i l e  c o s t  on t h i s  
p a r t i c u l a r  cable  was one-half of what it had been. So he engi-  
neered it and put  the  g l a s s  on. Then he found out t h a t  he had 
cu t  h i s  wa l l  th ickness  s o  much t h a t  he could use a smal ler  armor 
- 1% l e s s  s t e e l  i n  h i s  armor, So he want t o  Underwriters f o r  
approval,  proved t h a t  the cable  was j u s t  a s  good - i n  f a c t ,  It 
had some properties t h a t  were even b e t t e r .  Well, Underwriters 
approved it. This company made a t e r r f f f c  cos t  saving; they  
saved ha l f  on t h e i r  t e x t i l e  and they  saved 1% of t h e f r  s t e e l ,  
o r  1.4 l b s .  p e r  every 3.00 f t ,  of 'cable,  and they  make m i l l i o n s  
of f e e t  of cable ,  I g m  very proud t o  say t h a t  t h a t  company was 
the  General E l e c t r i c  Company and they  pioneered t h a t  f o r  u s  and 
f o r  themselves. They were t h e  f i r s t  people t o  use Ffberglas  f o r  
t h i s  product; now, a s  you know, every one i s  doing It .  But 
General E l e c t r f c  f s  s t i l l  about the  b igges t  on t h a t ,  and they 
made a complete s tudy of i t .  Now, we would l i k e  you t o  do the  
same th ing ,  keeping f g  mind when you hear  the  r e s t  of these  
t a l k s ,  how you can use Ffberglas  t o  t ake  advantage of these  pro- 
p e r t i e s  and savings t h a t  y o u ' l l  hear.  A t  t h i s  time I want t o  
t u r n  the  meeting over t o  Ted Bruce who w i l l  d i scuss  more spec i -  
f i c a l l y  F ibe rg las  fn  t h e  Apparatus F i e l d .  

I ' d  a l s o  l i k e  t o  thank the  General E l e c t r i c  Company f o r  t h e  
p r i v i l e g e  of a l lowing Ffberglas  t o  address  t h i a  group. As Ted 
has a l r eady  explained,  t h e  F ibe rg las  p o l i c y  i s  t o  produce a pro- 
duct t h a t  i s  u n i v e r s a l l y  acceptable  t o  t h e  indus t ry  f o r  which it 



i s  designed. That product has t o  be acceptable  f o r  one of the  
reasons t h a t  he brought out;  e i t h e r  t h a t  f t t s  equal  i n  cos t  and 
does a  b e t t e r  job; o r  i s  lower i n  c o s t  and does a  comparable job; 
o r  t h a t  it does a job t h a t  no o t h e r  product can do; o r  t h a t  by the  
use  of F iberg las  you a f f e c t  some c o r r o l a r y  savings which you would 
n o t  g e t  with a n o i t h e r  product.  

I ' d  l i k e  t o  explafn how weure  following t h i s  po l i cy  i n  regard  
t o  t h e  apparatus  market. PrfncfpalPy, i n  the  c l a s s  A market, whfch 
we a l l  know makes up the  g r e a t  major i ty  of the  e l e c t r i c a l  equfpment 
produced today i n  t h e  motor f i e l d ,  

The f i r s t  item i s  s leeving  and tubing.  Due t o  t h e  f a c t  of i n -  
creased production and wide usage by the  e l e c t r i c a l  indus t ry ,  t r e a t e d  
F ibe rg las  s leeving  i s  now equal  i n  c o s t  t o  t r e a t e d  cot ton s leeving .  
The b a s i c  p r i c e  of yarn f o r  t h i s  m a t e r i a l  ( ~ i b e r g l a s  950-1/0) which 
i s  used s i n g l e  end, i s  44# per  l b .  The comparable 14  s i n g l e s  co t ton  
f  s  In t h e  range of 65$ p e r  Ib. t o  70$ per  Ib. ; we have taken the  low 
range. In  the  case of u n t r e a t e d  s leeving ,  F ibe rg las  i s  s t i l l  more 
expensive, but  a s  more people use it you can see where we w i l l  have 
moreproduction and we w i l l  be ab le  t o  b r ing  the  p r i c e  down. We do 
no t  produce the s leeving  but  produce the  b a s i c  yarn and f a b r i c a t o r s  
o r  processors  made the  f in f shed  product.  

\ 

Another product t h a t  we a r e  working on q u f t e  ex tens ive ly ;  i n  
f a c t ,  I t h i n k  M r .  Rome over t h e r e  i s  doing some eva lua t ion  work on 
i t ,  i s  a F ibe rg las  tape which i s  competit ive t o  a  3/4 x 7 m i l  t ape  
o r  the  cheap co t ton  tapes  t h a t  a r e  used i n  indus t ry  today. We be- 
l i e v e  t h a t  we can produce t h i s  t ape  a t  an equal  c o s t ,  and i f  we can 
do t h a t  you w i l l  g e t  t h e  proper ty  advantages and o the r  advantages 
whfch you do no t  have with cot ton .  Another product we're working 
on i n  o rde r  t o  g e t  i n t o  the  c l a s s  A market and be u n i v e r s a l l y  ac- 
cepted by the  e l e c t r i c a l  indus t ry  i s  cordage. There i s  a  tremend- 
ous amount of armature twine and low p r i c e  cot ton  twine used, and 

f l  again,  M r .  Rome i s  g u i l t y "  of doing some of our  eva lua t ion  work 
f o r  u s .  

Mow, t h e r e ' s  one more o r  l e s s  success  s t o r y  which we have whfch 
you might be i n t e r e s t e d  i n .  F ibe rg las  i n  the  l a s t  e i g h t  months has  
been incorporated i n  an a u t o d o t ~ v e  genera tor  commutator - I can I t  

mention the  name of the  company - replac ing  the molded mica V-ring. 
You can see t h i s  l a t e r .  That molded mica B-ring had t o  be put i n  by 
hand i n  two p laces  In t h i s  commutator. Now, the  engineers  a t  t h i s  
company were asked t o  redesign t h e i r  commutator and t r y  t o  save some 
copper, and i n  t h e  process  of t h i s  redesign it was discovered t h a t  a  
F ibe rg las  washer r i n g  which i s  s l i t  out of tape coated wfth a  semi- 
cured va rn i sh  could be u t f l i z e d  i n  t h i s  a p p l i c a t i o n .  The r i n g  was 
put  in ,  semi-cured, by automatic machinery which gave them some 
savings the re ,  and then  the  e n t i r e  commutator u n i t  was heated which 
s e t  t h e  r i n g  i n  f i n a l  form, Thfs amounted t o  approximately 15% 



i n s u l a t i o n  saving p e r  commutator u n i t .  This i s  a going c l a s s  A 
app l i ca t ion ,  one where we have been accepted i n  the  market, and 
we'd l i k e  t o  have you keep t h e  thought i n  mfnd t h a t  F iberg las  
i s  n o t  i n  the  high-prfce premiuna m a t e r i a l  elass;we want Ffberglas  
t o  be accepted by a l l  t he  manufacturers f o r  every use  i t  i s  pos- 
s i b l e  t o  go i n t o .  This i s  Jus t  one success  s t o r y  t h a t  we have. 

A t  t h i s  po in t ,  I ' d  l i k e  t o  introduce E i 1 l  Condon who f s  the  
manager of our Apparatus I n s u l a t i o n  Sales  Division. B i l l  has 
much experience i n  the p l a s t i c s  f i e l d .  He i s  going t o  dfscuss  a 
few of t h e  e l e c t r i c a l  p l a s t i c  app l i ca t ions  i n  the  markets today. 

Owens -Coming F ibe rg las  Corporation, i n  1953, has a def i- 
n i t e  ob jec t ive  and t a r g e t  of developing and promoting a p p l i c a t i o n  
f o r  the  e l e c t r i c a l  fnduat ry  t o  provide c l a s s  B i n s u l a t i o n  per-  
formance a t  c l a s s  A pr fcea  f n  refnforced p l a s t f c a ,  f l a t  mate- 
r i a l s ,  molded products,  rod and tubing s tock .  We wish t o  do 
t h i s  t o  ga in  g r e a t e r  acceptance f o r  app l fca t ion  of new a v a i l a b l e  
low-cost d i r e c t  and i n d i r e c t  s a l e  reinforcement ma te r i a l s  which 
w i l l  r ep lace  cu r ren t  uses  now enjoyed by cot ton  and asbes tos  i n  
combination wfth phenolf c r e s i n s .  

You a r e  undoubtedly f a m i l i a r  with t h e  varfous MEMA G-series 
o f  laminates where woven F ibe rg las  f a b r i c  has been used a t  p r i c e s  
p e r  l b .  ranging upward a s  high a s  $4.00, $4.50, and i n  some cases  
even hfgher wfth s i l i c o n e  laminates .  Examples of c l o t h  base 
laminates a r e  a s  fol lows:  @-6 and G-7 s f l f c o n e  laminates made 
with Fiberglas  f ab r fc ;  6-3 produced with F ibe rg las  f a b r i c  and 
phenolic.  The G-5 grade lamfnate i s  made from 128 F ibe rg las  
f a b r i c  and melamine r e s f n .  A new grade, G-8 ,  t o  decrease the 
c o s t  of f a b r i c a t e d  swftchgear fmprove machfnabi l l ty  and handling 
c h a r a c t e r i s t i c s .  A c o s t  sa-ving i s  represented  here on quota- 
t i o n s  by the  indus t ry  t o  t h e  Navy based on $2.65 per  pound f o r  
t h e  f a b r i c  m a t e r i a l  versus $1.75 pe r  l b .  f o r  the  mat-base pro- 
duct.  In add i t ion ,  a c t i v e  development programs by the  weavers 
of F iberg las  a r e  underway t o  come up wfth Power-cost f a b r i c s  
woven of g l a s s  t h a t  w L l l  compete with t h e  mat product.  The 
e l e c t r i c a l  p r o p e r t i e s r  of t h e  two ma te r i a l s  a r e  equivalen%; the  
mat product has about two-th.irds the  mechanical s t r e n g t h  of t h e  
G-5 mate r i a l .  

F ibe rg las  produces and s e l l s  f o r  the  mat a p p l i c a t i o n s  a 
chopped s t r a n d  refnforcement ma te r i a l .  We have i n  devef opment 
p a r a l l e l  refnforcernents which a r e  of the  non-woven type whfch 
w i l l  even tua l ly  take t h e i r  p lace  f n  t h i s  p i c t u r e  i n  combination 
with a l l  of t h e  commonly-used r e s i n s .  In add i t ion  t o  t h i s  de- 
velopment a c t i v i t y  of ours t h e r e  i s  considerable  development 
under way over the  p a s t  yean, on t h e  production of g l a s s  phenolic 



molding compounds; General E l e c t r i c  P i t t s f  i e l d  and, major phenolic 
r e s i n  supp l i e r s ,  a r e  a l l  a c t i v e l y  i n t e r e s t e d  i n  t h e  development of 
phenolic molding compounds t o  replace  cot ton  phenolic ,  The t a r g e t  
i s  t o  come up wi th  a m a t e r i a l  t h a t  w i l l  s e l l  f o r  l e s s  than the  57# 
p e r  l b .  p r i c e  f o r  a high impact ma te r i a l .  

I n  g l a s s  po lyes te r  molding compounds, which a r e  f a i r l y  new, 
you w i l l  have following us  today t h e  G l a s t i c  Co. which i s  one of the  
pioneers  i n  the  molding and production of e l e c t r i c a l  m a t e r i a l s  i n  
shee t  and molded form, us ing  g l a s s  and po lyes te r  r e s i n s .  This s tand-  
o f f  i n s u l a t o r  i s  an example of t h e  g l a s s  po lyes te r  and f i l l e r  combi- 
na t ion  i n  molded form. The advantage in  the  po lyes te r  ma te r i a l s  i s  
t h e  low too l ing  c o s t  involved and the  low cos t  of the  l a s s  which i s  
40d p e r  l b .  and t h e  r e s i n  which i s  a l s o  approximately $Oe per  l b .  
The economics i n  t h a t  case appear t o  be such t h a t  t h e r e  w i l l  be mold- 
ed items produced from molding compounds, a v a i l a b l e  i n  a p r i c e  range 
of 654 t o  7'54 per  l b .  f o r  t h e  f i n i s h e d  product.  This compares t o  
g l a s s  melamfne molding compounds whfeh a r e  uaed p r i n c i p a l l y  today i n  
Class B app l i ca t ions  f o r  molded c i r c u i t  b ~ e a k e r s  and o t h e r  switch- 
gea r  components t o  replace  asbes tos  phenolic a t  a p r i c e  of  $1.10 p e r  
l b  . 

I n  rod and tubing, development f s  f a i r l y  embryonic. There a r e  
some companies who a r e  adaptfng %he use of our  roving product which 
i s  a 60-end continuous s t r a n d  product,  which have found g r e a t  a p p l i -  
c a t i o n  i n  the  f i sh ing-rod  indus t ry .  The m a t e r i a l  i s  now under evalu-  A'" 

a t i o n  f o r  l eve r s  and push rods i n  swftchgear and w f l l  a l s o  be con- ". -- 
s ide red  i n  some app l i ca t ions  a s  a s l o t  s t i c k  ma te r i a l .  

The reason why a l l  of these  app l i ca t ions  a r e  sound i s  because 
t h e  g l a s s  con t r ibu tes  dimensional s t a b i l i t y  under high heat  and 
humidity condi t ions,  and being inorganic  can withatand these  condi- 
t i o n s  and perform b e t t e r  than organic  ma te r i a l s .  A d i r e c t  comparfson 
under hea t  condi t ions of co t ton  phenolic and g l a s s  po lyes te r  w i l l  
r e a d i l y  convince you of t h e  d i f fe rence  i n  dimensional s t a b i l i t y  
c h a r a c t e r i s t i c s  of t h e  two mate r i a l s .  In add i t ion ,  F iberg las ,  be- 
cause it i s  excep t iona l ly  s t rong  i n  tens ion ,  provides a s t r u c t u r a l  
q u a l i t y  t o  the i n s u l a t i o n  mate r i a l .  It can be used f o r  i t s  mechanical 
advantage as  we l l  a s  i t s  e l e c p r i c a l  i n s u l a t i o n  advantage It i s  an 
a v a i l a b l e  product t h a t  competes and i s  lower i n  c o s t .  

One o t h e r  example of the( strength-we i g h t  advantages of F iberg las  - 
i n  combination with p l a s t i c s  i s  a magnet wire shipping conta iner  t h a t  
i s  under t e s t  and eva lua t ion  by s e v e r a l  l a rge  magnet wire companies. 
Object ively,  we expect t h i s  case t o  perform on the  b a s i s  of longer  
t r i p  l i f e  a t  lower weight and c o s t  pe r  t r i p  than any present  m a t e r i a l  
t h a t ' s  used f o r  shipping. O f  course,  a t  3-112 l b s ,  it would e a s i l y  
r ep lace  the  12 o r  15 l b ,  wooden c r a t e  t h a t D s  now used t o  shttp magnet 
wire .  



The des ign c h a r a c t e r i a t  i cs of glass a s  a reinforcement were 
used i n  t h i s  ins tanee  where a f a b r i c  of unLd9reetfonal eonstruc-  
t i o n  was cross-lamfnated and roving added t o  provide un id f rec  - 
t i o n a l  reinforcement a t  the  f l ange .  Pigmented r e s i n  was used 
t o  e l iminate  finishing opera t ions .  

Thanks, fe l lows.  These boys w i l l  be around t h e  r e s t  of the  
af ternoon t o  he lp  us  wi th  our p r o j e c t s ,  and now we go back work- 
ing on our pro j e e t s  . ..... 

tl J. H. Savage - How to f8ge t  good r e s u l t s  from a manufactuerefs  
agen t ,  

Fellows, P haven" teen a f u l l  copy of your program, but  
knowing what Larry f a  t r y i n g  t o  do i t ' s  rray guess t h a t  y o u B r e  g e t -  
t i n g  your f i l l  of m a t e r i a l s  and processes  wi th  a g r e a t  d i sp lay  
of c h a r t s  and f igurea  "c t h e  point; t h a t  about nowpu probably 
would welcome a feminine f i g u r e ,  $f only f o r  a change. Unfor- 
tuna te ly ,  I have none t o  o f f e r .  I B v e  been i n v i t e d  here t o  t a l k  
about something d i f f e r e n t  - people. I ' v e  been f n v i t e d  t o  t a l k  
about a very s p e c i a l  kfnd o f  people, who a r e ,  o r  should be, very 
important t o  the  work t h a t  you do, These people can be very  
valuable  t o  you providing always t h a t  you know how and when t o  
use  them proper ly .  I f m  speaking of t h e  salesmen, n o t t h a t  t h a t ' s  
anything new .because every  one t a l k s  about them. Salesmen can 
be and should be important t o o l s  in your Job of value a n a l y s t s .  
Thls may seem s t range  t o  you afnce salesmen a r e  pa id  t o  g e t  o r -  
ders  and you people a r e  n o t  buyers. P"1 t r y  t o  exp la in  t h a t .  

Salesmen, a s  you know from t h e f r  business  cards ,  opera te  
under a v a r i e t y  of t i t l e s ,  sometfmes confusing, The Important 
th ing  f o r  you t o  remember in  t h e  industrial f i e l d  f s  t h a t  t h e r e  
a r e  b a s i c a l l y  only  two types (of  salesmen, r ega rd less  of t h e i r  
t i t l e s .  They a r e  the  Company s own salesmen and manufacturers 
r e p r e s e n t a t i v e s  o r  agents .  The f i r s t  i s  a man employed o r  r e -  
t a ined  by one company; t h e  rnanuf a@ t u r e r  % r e p r e s e n t a t i v e  o r  agent 
works on a d i f f e r e n t  bas f s  . He represen t s  s e v e r a l  non-competing 
companies, u s u a l l y  serv ing  t h e  same t r a d e ,  Both of these  men, 
t h e  company salesman and t h e  manufacturer a s r ep resen ta t ive ,  a r e  
t h e  same breed of c a t s :  they  a r e  the  ch ie f  con%aet between the 

b e n d o r  and t h e  customer. They represen t  the  s u p p l i e r  i n  t h e  eom- 
p e t i t i v e  world of indus t ry .  The over-glamorized conception of a 
5-percenter  would l ead  one t o  wonder when they  work, if they  
work a t  a l l .  O f  course,  salesmen do a c e r t a i n  amount of e n t e r -  
t a in ing ,  but  you fel lows should know t h a t  orders  and - what i s  a 
g r e a t  dea l  more important - reorders  do no t  depend upon go l f  
games and m a r t i n i s .  No, orders  and reo rde r s ,  which a r e  t h e  



l i f e b l o o d  of any company, depend upon value de l tvered  and s a t i s f a c -  
t o r y  performance maintained. It fol lows,  then, t h a t  a salesman, i f  
he i s  a good salesman, must know a g r e a t  dea l  about the  companies 
t h a t .  he r ep resen t s ,  t he  se rv ices  t h a t  these  companies can render,  
and t h e  products t h a t  they  can d e l i v e r .  Some salesmen a r e  simply 
order - takers ,  of course, but  competit ion tends t o  weed them out  q u i t e  
r ap id ly .  There a re  o t h e r  salesmen t h a t  r ep resen t  organizat ions too 
complex f o r  any one man t o  f u l l y  master,  but  such men have a v a i l a b l e  
t o  them s p e c i a l i s t s  who do have the  knowledge t h a t  t h e  man i n  the 
f i e l d  lacks .  A salesmants  p r i n c i p a l  duty i s  t o  g e t  orders ,  bu t  you 
a r e  n o t  concerned with t h a t ;  but  t o  develop and g e t  those orders  a 
salbsman must have a g r e a t  s t o r e  of knowledge and t h a t  i s  what makes 
him important t o  you. 

Think of the  salesman a s  a walking reference  book; a walking and 
t a l k i n g  encyclopedia crammed wi th  up-to-the-mfnute knowledge; a teach-  
e r  wi th  years  of experience behind him. To do your job properly,  you 
people have t o  know many things;  more th ings  than any one man can ever  
be expected t o  know, Your job i s  made doubly d i f f i c u l t  by the  con- 
s t a n t ,  r ap id  t e c h n i c a l  advances In p r a c t i c a l l y  every I n d u s t r i a l  f i e l d .  
You c a n ' t  keep up  with a l l  of t h f s  so you have t o  know where t o  f i n d  
t h e  information you need when you need it. 

So, I urge you, when you seek information, do no t  overlook the  
value of the  salesman. Here i s  an fmportant po in t  t o  remember: tech-  f' 

n i c a l  advances a r e  going on a l l  t h e  time; textbooks cannot keep up 6 - with them. Many important manufacturing techntques never reach r e f e r -  
ence books o r  t r a d e  journals .  Therefore,  even i f  you s e t  yourse l f  the  
impossible t a s k  of reading every a r t i c l e  w r i t t e n  I n  every f i e l d ,  you 
a r e  a p t  t o  miss many important b e t s .  For example, a m a t e r i a l  i s  de- 
veloped which on paper looks l i k e  t h e  answer t o  t h e  u l t ima te  ques t ion .  
The e n g i n e e r t s  dream, i f  you w i l l ,  But manufacturing equipments and 
techniques have n o t  y e t  been developed t o  make p a r t s  on a production 
b a s i s .  That might no t  have been mentioned i n  the  a r t i c l e  you read,  
but  a b r i e f  cha t  wi th  a r ep resen ta t ive  of a manufacturer i n  t h a t  i n -  
dus t ry  would save a g r e a t  dea l  of time f o r  a l l  concerned. You have t o  
master many f i e l d s  and many processes .  1 do no t  mean t o  suggest  t h a t  
you should n o t  read  every b l t  of t e c h n i c a l  da ta  t h a t  you can; it is 
a l l  of value; but  I would l i b e  t o  suggest  t h a t  a few horn spent  t a l k -  
ing with men who have devoted most of t h e i r  l i v e s  t o  a given f i e l d ,  
can be of g r e a t  value.  For salesmen have t o  be teachers ,  a s  w e l l  a s  
bus iness -ge t t e r s  and e n t e r t a i n e r s .  A good p a r t  of t h e i r  working l i f e ,  
more than  most people r e a l i z e ,  i s  spent  i n  educat ing customers. A 
customer who demands - and what i s  a g r e a t  dea l  worse, expects  - t he  
impossible from a manufacturer i s  no t  going t o  be happy with what he 
f i n a l l y  g e t s ,  no mat t e r  how good it is .  Therefore,  the  salesman must 
educate  the  customer a s  t o  j u s t  what he can expect from t h e  f a c t o r y ,  
and the  product, and why. The customer always wants t o  know, and 
j u s t l y  so,  "Why? Why c a n a t  something be made cheaper? Why c a n ' t  we 
have it i n  the  exact  shade of blue? Why does he have t o  pay more f o r  



a mold t o  produce cheaper p a r t s ? "  A s  you can see ,  t h e  s a l e s -  
man not  only has t o  have a t  h f s  f i n g e r t f p s  information which 
i s  v i t a l  toyou, but  he a l s o  has been t r a i n e d  t o  impart t h a t  
information quickly  and i n  an easf  l y  understood fashion .  

As you know, your company dea ls  wfth t h r e e  bas ic  types 
of supp l i e r s .  F i r s t ,  t h e r e  a re  t h e  raw mate r fa l  manufacturers,  
such a s  b rass ,  s t e e l ,  aluminum, p l a s t i c s ,  g l a s s  and such. Then 
t h e r e  a re  those who produce f r o m  those ma te r i a l s  p a r t s  t o  your 
drawings and spec i f  i e a t i o n s .  P fna l ly ,  t h e r e  a r e  t h e  standard p a r t s  
houses, those who supply t h e  s tandardfzed p a r t s  you use i n  con- 
junction w i t h  your custom-made p a r t s  t o  produce your f i n a l  assem- 
b l i e s ;  I am th inking  of screws, nu t s ,  b o l t s ,  and o t h e r  more com- 
p l i c a t e d  but  complete ca ta log  i tem%, A l l  t h r e e  of these  vendors 
have salesmen who can be of value t o  you, providing, of course,  
t h a t  you r e a l i z e  t h a t  these  salesmen have only s p e c i f i c  types of 
information. The m a t e r i a l  salesman, f o r  example, would have a 
v a s t  knowledge of ma te r i a l a ,  o ld ,  new and contemplated; t h e i r  
supply p i c t u r e ,  t h e i r  p roper t i e s ;  t h e i r  p o t e n t i a l  app l i ca t ions  . 
He might a l s o  be expected t o  have some knowledge of t h e  process- 
i n g  p i c t u r e ,  a s  wel l ,  but  t h i s  howledge i s  q u i t e  a p t  t o  be only 
genera l  and lacking  i n  c o s t  information, The con t rac t  manufac- 
t u r e r ' s  salesman, on t h e  o t h e r  hand, cag be expected t o  have 
s p e c i f i c  howledge a s  t o  what can o r  cannot be done with mate- 
r i a l s  and the  probable c o s t  of each operat ion;  a l s o  the  r e l a t i v e  
c o s t  of competing processes  and m a t e r i a l s .  But, again,  t h i s  
knowledge i s  q u i t e  a p t  t o  be l i m i t e d  t o  t h e  processes a c t u a l l y  
performed i n  h i s  p l a n t  and t h e  ma te r i a l s  handled by h i s  f a c t o r y .  
In some cases  he w i l l  have a more r e a l f a t i c  and a f u l l e r  knowledge 
than the  m a t e r i a l s  salesman, and i n  o the r s  a more l i m i t e d  bow-  
ledge. F i n a l l y ,  the re  i s  the  s tandard  p a r t s  salesman. He w i l l ,  
of course, know e x a c t l y  what he has a v a i l a b l e  and what those 
th ings  can do, but  h i s  knowledge i a  more a p t  t o  be l i m i t e d  t o  the  
s p e c i f i c  products of h f s  company than i n  the  o t h e r  two cases .  
Bear i n  mind, a l s o ,  t h a t  these  t h r e e  men o f t e n  work i n  conjunction 
with one another  and so  f r equen t ly  have mutual o r  overlapping 
knowle&e . 

Your t a sk ,  then,  $3 t o  proper ly  index the  salesmen who work 
i n  your t e r r i t o r y  so t h a t  you can h i t  t he  r i g h t  man with t h e  64- 
d o l l a r  ques t ion .  You must remember t h a t  you a r e  working wi th  
people, wfth i nd iv idua l s ,  and some men w i l l  have experience f a r  
beyond t h e i r  immediate job while o the r s  w i l l  n o t  y e t  have master- 
e d  t h e i r  own f i e l d .  Remember, too,  t h a t  t h e  one-company salesman 
i s  a p t  t o  be th inking  i n  terma of only one company with one s e t  
of experiences.  The manufac turerBs  r e p r e s e n t a t i v e  has t h e  view- 
p o i n t  and experience of s e v e r a l  concern8 behind him, As a gene- 
r a l  r u l e ,  he has a g r e a t e r  wealth of experience.  It i s  no t  un- 
u s u a l  t h a t  a salesman may have worked wfth another  manufacturer 
on a problem s i m i l a r  t o  t h e  p r o j e c t  you have under cons idera t fon  



and may be we l l  acquainted w i t h  the  s p e c i f i c  problems involved. That, 
a l s o ,  i s  of value t o  you. 

11 E a r l y  i n  l i f e  most of u s  l e a r n  t h a t  nothing comes f o r  f r e e " .  
Therefore, it i s  q u i t e  n a t u r a l  t h a t  you should ask  a t  t h i s  po in t ,  
"Why should these  salesmen be so good t o  you? Why should salesmen 
spend f r e e l y  of t h e i r  time t o  educate you and a f d  you i n  f ind ing  
t h e  answers t o  your problems? You d o n B t  p lace  orders ."  Simple. 
The answer i s  found i n  t h e  o t h e r  phase of the  salesman's job. An 
important p a r t  of h i s  work i s  t o  b u i l d  good w i l l  f o r  those whom he 
rep resen t s  and f o r  himself .  He can do t h i s ,  p a r t l y ,  by serv ing  a s  
a  consul tan t  t o  men i n  your p o s i t i o n .  The i n t e l l i g e n t  salesman i s  
aware of t h i s  and w i l l  be eager  f o r  such an opportuni ty t o  b u i l d  good 
w i l l .  But p lease  be f a i r  t o  him. In  value a n a l y s i s  you men a r e  do- 
ing a  new thfng i n  indus t ry ,  a s  you know. The salesman may n o t  be 
aware of t h i s  a t  f i r s t .  Therefore,  i n  f a i r n e s s  t o  a l l  concerned, 
when t h e  salesman f i r s t  contac ts  you, make t h e  na tu re  of your work 
c l e a r  t o  him; s t a t e  f r ank ly  t h a t  he cannot expect t o  g e t  an o rde r  
from you, T e l l  him t h a t  you w i l l  welcome whatever he lp  you can give 
him as a consul tan t  with the  understanding t h a t  he can expect i n  r e -  
t u r n  good w i l l  i n  honest proportfon t o  t h e  value of hfs  consul t ing  
s e r v i c e .  

I s a i d  tha t  I was t a i k i n g  about people, but  a c t u a l l y  I t v e  been 
t a l k i n g  about the  b e s t  poss ib le  i n d u s t r i a l  re ference  l f b r a r y  t h a t  
you could f i n d ,  Your problem i s  t o  index t h a t  l i b r a r y  s o  t h a t  you 
can draw out  t h e  proper book o r  person a t  the  proper  time. And r e -  
member, always, t h a t  salesmen a r e  people, but f n  your case,  I th ink ,  
valuable  people. 

L. D. Miles 

Fellows, I t h i n k  i t 8 s  swel l  t h a t  M r .  Savage could g ive  us  t h i s  
p i c t u r e .  I t h i n k  we ought t o  l e t  him name the  companies he repre-  
s e n t s ,  a t  l e a s t ,  on t h i s  program. Agreed? 

..... M r .  Savage 

Well, taken a l p h a b e t i c a l l y  80 t h a t  my f r i e n d s  over here c a n ' t  
g e t  d is turbed ,  t h e  General I n d u s t r i e s  Co. of E l y r f a ,  O . ,  second only 
t o  General E l e c t r i c ,  as custom-molders. 

Q. A b i g  p l a s t i c s  company, i n  o t h e r  words; molders of p l a s t i c s ?  

A.  Yes, i n  t h e  conventional methods of molding and wi th  t h e  .con- 
v e n t i o n a l  p l a s t i c  m a t e r i a l s .  

The G l a s t i c  Corp. - g l a s s  r e in fo rced  p l a s t i c s  s p e c i f i c a l l y  f o r  
t h e  e l e c t r i c a l  indus t ry .  



Yardley P l a s t i c s  of Columbus, O. ,  ex t ruders  of thermoplastfcs  
which has very l i m i t e d  a p p l i c a t i o n ,  IBm s o r r y  t o  say,  f n  t h i s  
f i e l d ,  

Q. What do you do when the  salesman aays t h a t  it c a n ' t  be done 
and you're  p r e t t y  sure t h a t  the  salesman" company can do i t ?  

A ,  That amuses me, because my experience has been t h a t  most 
D 

salesmen a r e  d r iv ing  t h e i r  companies abso lu te ly  nu t s  shoving work 
a t  them t h a t  they  c a n B t  do. 

The only suggest ion I have i s  t o  f n v i t e  him t o  br ing  an 
engineer  around. I don ' t  t h i n k  any salesman should eve r  r e sen t  
t h i s  i n v i t a t i o n  t o  br ing  one of h i s  engineers .  Heqd be happy 
t o  have it ,  because i te  s an ind ica t fon  of an opportuni ty t o  g e t  
i n  a l i t t l e  c l o s e r .  You mfght not  do f t  r i g h t  i n  connection with 
your ques t ion ,  but  somewhere along the  ques t ion  can be decided. 

However, i t  does happen once f n  a  while .  I know a few com- 
panies who a r e  represented  by  such conservatfve salesmen t h a t  
they ' r e  p r a c t i c a l l y  u s e l e s s  on the  job. 

Q. M r .  Savage, where can we l o c a t e  you? 

A .  From Schenectady e a s t  f a  my t e r r f t o r y ,  and I mean e a s t .  

Q, However, wouldnPt you be t h e  adv i se r  and consul tan t  of any 
man here,  no mat t e r  where he i s ,  i f  he wants t o  wr f t e  you and 
says,  'Where can I g e t  t h f s  kind of an answer?" 

A. Def in i t e ly .  Write me: J, H. Savage, lo5 Bedford S t r e e t ,  
Stamford, Connecticut. 

For t h e  second s p e c i a l t y  s u p p l i e r  on our program today we 
have Roger White, who i s  a  graduate  a t  M.I.T., p res iden t  of  t h e  
G l a s t i c  Corp. And E d  S inno t t ,  graduate  of Case I n s t i t u t e  of 
Technology, who i s  t?q? Eas te rn  Sa les  Marlager, a l s o .  Roger founded 
the  G l a s t i c  Corp. whfch i s  loca ted  i n  Cleveland, 4., and t h f s  
company has achieved unique leadershfp  fm t h i s  new f i e l d  of r e -  
inforced  p l a s t i c s ,  I 9 m  su re  Roger knows what makes these  mate- 
r i a l s  d i f f e r e n t  and b e t t e r ,  so  I ' l l  l e t  hfm t e l l  you about them. 

Roger White 

Once i n  a  while during your l f f e t fme ,  r i g h t  out of t h e  blue,  
comes a  s u r p r i s e  t h a t  makes you f e e l  t h a t  a l l  your hard work i s  
worthwhile, a f t e r  a l l .  For  a  number of years  I ' v e  been devoting 
my energy t o  the  use of an unknown new m a t e r i a l  with a  l o t  of 



i n t e r e s t i n g ,  romantic p o s s L b i l i t i e s ,  and sometimes I wonder about 
the  p r a c t i c a l  development of these  romantic i d e a s ,  The i n v i t a t i o n  
t o  come here and t a l k  t o  you fel lows i s  one of those b o l t s  out of 
t h e  b lue .  It c o n s t i t u t e s  recogni t ion  t h a t  what we have been t r y i n g  
t o  do a t  the  G l a s t i c  Corp. must be producing some t ang ib le  r e s u l t s .  
I f e e l  i t ' s  q u i t e  a compliment, gentlemen, t o  be requested t o  t a l k  
t o  you, and I want t o  make it worth your while.  

How many of you fel lows have considered going i n t o  business  f o r  
yourselves? ...... I D v e  thought a good deal  about Larry Wiles7 descr ip-  
t i o n  of the  ob jec t ives  of your Value Analysfs group, and I be l i eve  
you - a r e  i n  busfness f o r  yourselves.  The General E l e c t r i c  Co, put  you 
i n  business  f o r  yourselves when they  put you f n t o  value a n a l y s i s  work. 
I know; I ' m  i n  business  f o r  myself ,  and the  work t h a t  I do con t inua l ly  
i s  t h e  same th ing  which you a r e  requi red  t o  do f o r  the  General Elec-  
t r i c  Co. You've got  t o  l a t c h  onto a good idea  and s t a y  behind it t o  
c a r r y  i t  through t o  a success fu l  conclusion with r e spec t  t o  c r e a t i n g  
something b e t t e r  o r  a t  lower cos t .  If you were t o  go i n t o  business  
f o r  yourse l f ,  t h a t ' s  a l l  youed be doing - e x a c t l y  t h a t .  m e n  you 
t h i n k  about going i n t o  buslness  f o r  yourse l f ,  it a s  probably because 
you want t o  see the  r e s u l t s  of your work, o r  because you want more 
money. Both of these  th ings  a r e  obta inable  where you a r e  now, and t h e  
same kind of concentrat ion of your e f f o r t s  i s  involved i n  what y o u P r e  
doing now. I g m  going t o  t r y  i n  t h f s  t a l k  t o  give you some meat f o r  
more value f o r  your p a r t i c u l a r  a c t i v i t y  a t  the General E l e c t r i c  Co.; 
something which I hope w i l l  be spec tacu la r  enough t o  c o n s t i t u t e  an op- P 

$. 

p o r t u n i t y  f o r  you t o  do your p a r t i c u l a r  job much more e f f e c t i v e l y  and 
thus  a t t r a c t  more a t t e n t i o n  and more success f o r  you. 

I s h a l l  t r y  t o  t e l l  you why re in fo rced  p l a s t f c s  o f f e r  t h i s  op- 
por tun i ty .  Theysre new, and it i s  Important t o  know what it i s  about 
them t h a t  makes them more va luable ,  and how they  can do something 
spec tacu la r  f o r  an e x i s t i n g  product.  IDm going t o  t r y  t o  g ive  you a 
few simple p r i n c i p l e s  t o  spot  t h e  e x c q t f o n a l l y  u s e f u l  p laces  t o  put 
such a m a t e r i a l  t o  work, 

F i r s t ,  l e t  me po in t  out a b i t  of h i s t o r y  which t i e s  in easen- 
t i a l l y  to. t h e  value of these  f i b e r - g l a s s  r e in fo rced  p l a s t i c  m a t e r i a l s .  
To begin with,  i n  the  design lof heavy-duty e l e c t r f c a l  equipment, such 
as you fel lows a r e  working wfth, o r  any e l e c t r i c a l  equipment, f o r  
t h a t  mat ter ,  temperature i s  of v f t a P  importance. Almost every p iece  
of power e l e c t r i c a l  equipment i s  l i m i t e d  i n  i t s  e f f f c i e n c y  by the  tem- 
pe ra tu res  which the  i n s u l a t i o n  m a t e r i a l s  w i l l  s tand .  A t  t h e  t u r n  of 
the  century,  e l e c t r i c a l  engineers  had very l i t t l e  'in the  way of heat-  
r e s i s t a n t  i n s u l a t i n g  mate r i a l s  a v a i l a b l e .  They had wood and rubber  
and mica and porce la in .  A l l  of t h e  m a t e r i a l s  t h a t  were a v a i l a b l e  had 
d i s t i n c t  l f m i t a t i o n s ;  i f  they would s tand temperatures they  couldn ' t  
be machined and they  were b r i t t l e ;  and i f  you could work them a t  a l l ,  
they  wouldnvt  s tand  temperatures.  The advent of phenolics a t  t h e  
t u r n  of the  century made a whopping b ig  d i f fe rence  i n  t h i s  s i t u a t i o n  



because phenolics would withstand moderate ' temperatures, and 
could be machined, and could be molded accura te ly .  Consequently, 
phenolfcs have swept through t h e  e l e c t r i c a l  fndus t ry  a s  an fn- 
s u l a t i n g  mate r i a l .  

Now, t h e  e l e c t r i c a l  engineers  a r e  rapfdPy catching up wfth 
t h a t ;  phenolic has i t s  d i s t i n c t  l f m i t a t f o n s ,  Phenolic i s  essen- 
t i a l l y  a  b r i t t l e  p l a s t i c ,  and today - o r  a t  l e a s t ,  up u n t f l  t o -  
day - i f  you wanted t o  make f t  tough you put  co t ton  i n  it, and 
a s  soon as  you put  co t ton  i n  it you've g o t  somethfng t h a t  wouldnBt 
s tand temperature and fsnT% too  dimensionally s t a b l e  because i t a s  
a f f e c t e d  by moisture .  

The idea of us ing  f i b e r g l a s  i n  p lace  of  co t ton  t o  r e fn fo rce  
phenolics i s  no t  new, bu t  f t  has not  been too  success fu l  because 
of the  forms of g l a s s  he re to fo re  a v a i l a b l e  and because the  high 
pressures  a t  which phenolic r e s i n s  a r e  molded and the high r e -  
s i s t a n c e  t o  flow which t h e  phenolfc ma te r fa l s  have tend t o  des- 
t r o y  the  p r o p e r t i e s  of t h e  g l a s s  during t h e  molding opera t ion .  
Today low pressure  r e s f n s  a r e  a v a i l a b l e  which overcome these  
d i f f i c u l t i e s  and the  g l a s s  i t s e l f  i s  a v a i l a b l e  i n  forms whfch 
can be used b e t t e r  wfth t h e  r e s i n s .  So, today w e  a r e  a b l e  t o  
t a l k  g lass - re in fo rced  p l a s t i c s  a t  a  p r a c t f c a l  cos t  l e v e l  which 
hasn ' t  been poss ib le  before and t h f s  means t h a t  the  advantages 
of the t e m p r a t u r e  r e s i s t a n c e  of g l a a s  reinforcement i n  p l a s t i c s  
can be app l i ed  t o  these e l e c t r i c a l  app l i ca t fons  where phenolfcs 
a r e  not q u i t e  good enough. The phenolics today s t i l l  a r e  cheap- 
e r ,  al though t h a t  margin of d i f f e rence  i n  cos t  i s  narrowing 
q u i t e  r a p i d l y  a s  we l e a r n  more about how t o  handle our  g l a s s -  
f i l l e d  m a t e r i a l s .  

Mow, I want t o  show you some of the  thfngs t h a t  we I re  doing 
with t he  ma te r i a l ,  and I n d  l i k e  t o  s t a r t  o f f  by g iv ing  you a  p ic -  
t u r e  on f l a t  shee t  ma te r i a l ,  because t h a t ' s  the  s imples t  t o  t a l k  
about. You have i n  f r o n t  of you a  book which t e l l s  some of the  
s t o r y  about our product and a l s o  some sample pieces  of m a t e r i a l .  
To begin with,  t h i s  book - I'd l i k e  you t o  be f a m i l i a r  with 
enough t o  be ab le  t o  r e f e r  back t o  i t  l a t e r  on a s  you have an 
opportuni ty i n  t h e  f u t u r e  t o  apply the  p r f n c f p l e s  of t h e  ma te r fa l  
- j u s t  i n s i d e  the  cover i s  a  Table of Contents which w i l l  serve 
a s  a  guide f o r  you. , 

T 

Turning t o  the f i r s t  page - t h e r e P s  a copy of one of our ads 
which t e l l s  you why t h i s  m a t e r i a l  i s  b e t t e r  than i t s  competitfve 
grade of canvas-reinforced phenolic rnaterfal ,  whfch y o u B r e  a l l  
f a m i l i a r  with.  This product i s  on your chain t h e r e ,  and t h f s  9s 
t h e  canvas-reinforced grade i n  which you can see t h e  canvas. 
This ad i s  w r i t t e n  around t h a t  m a t e r i a l  and i s  c a l c u l a t e d  t o  b l a s t  
loose any a p p l i c a t i o n s  of t h i s  product in i ndus t ry  because the  
grade MM G l a s t i c ,  s o  f a r  a s  we h o w ,  o f f e r s  b e t t e r  p r o p e r t i e s  i n  
every respec t  and a t  lower c o s t .  YOU may say, "Why i s  anybody 
us ing  canvas phenol3c?" We t u r n  t h a t  questfon r f g h t  back a t  you 



11 and say, Why i s  anybody us ing  canvas phenolic?" Our product i s  
new and the re  Hasn't been time enough ye t  t o  teach  guys l i k e  you 
i n  indus t ry  t o  i n s i s t  on your. companies recognfzing the  value of 
the  G l a s t i c  m a t e r i a l  i n  competit ion w i t h  t h i s  canvas-phenolic pro- 
duct .  We have a hundred percent  more temperature r e s i s t a n c e ;  50  
times more t racking  r e s i s t a n c e ;  twice as  much impact s t r eng th ;  f a r  
g r e a t e r  dimensional s t a b i l i t y  -- and a11 a t  a lower c o s t .  

Herejs a l i t t l e  graph t h a t  i l l u s t r a t e s  these  very p r o p e r t i e s .  
The p r i c e  i s  lower than the  canvas-phenolic counterpar t .  The mois- 
t u r e  r e s i s t a n c e  i s  h igher  - it absorbs about ha l f  a s  much moisture 
under t h e  s tandard ASTM t e s t .  That means t h a t  i t s  e l e c t r i c a l  pro- 
p e r t i e s  s tand  up t h a t  much b e t t e r  and t h a t  i t s  dimensional s t a b i l i t y  
i s  t h a t  much b e t t e r .  It has more than twice t h e  impact s t r e n g t h .  
Now w e q l  g e t  t h a t  machine of ours ready t h e r e  and we811 show you 
what we mean. We've go t  a l i t t l e  small  weight here t h a t  we w i l l  
drop on a sample of canvas-phenolfc and a l s o  on a sample of t h e  
equiva lent  thickness  of G l a s t f c  ma te r fa l .  J u s t  an a n v i l  with a 
couple of supports  t o  support  %he p iece  by the  edges, then weBre  
going t o  drop a weight on i t ,  Try another  p iece  of canvas-phenolic; 
t h a t  may have been a bad one. This i s  the  same th ickness  of grade 
DIM G l a s t i c .  Try another  piece of phenolic;  l e t v s  make sure about 
t h i s .  (cracking sound with phenolfc,  s o l i d  sound with G l a s t i c . )  
These p r o p e r t i e s  a r e  d e f i n i t e  and clean-cut ,  and again I poin t  out 
t o  you t h a t  the  only reason it i s n g t  u n i v e r s a l l y  adopted i s  because 
fel lows l i k e  you havenBt  had a chance t o  g e t  i n  t h e r e  and poin t  out  
t h e  d i f fe rence  i n  the  advantages. 

Heat r e s i s t ance :  a s  a spec tacu la r  demonstration of the  com- 
par i son  i n  heat  r e s i s t a n c e ,  we have taken a p iece  of canvas-phenolic 
and a p iece  of grade MM G l a s t i c ,  and put them i n  an oven, s i d e  by 
s ide ;  t h e  same oven, the  same exposure, the  same temperature, t h e  
condi t ions a r e  i d e n t i c a l .  WePl l  hold up the  Glas t fc  p lece .  F i r s t ,  
l e t ' s  see what happens t o  the  GPastic p iece .  Mow the  p h e ~ o l i c  p iece .  
Well, t h i s  was an acce le ra ted  t e a t  - t h i s  was done a t  200 C .  You 
may n o t  have operat ing condf t i o n s  involving t h a t  much temperature,  
but  t h e  G l a s t i c  went through t h e  same temperature and it was done 
a c c e l e r a t e d l y  so  t h a t  we could be ready f o r  you i n  tome. The same 
r e s u l t s ,  I can assu re  you, ocfcur a t  lower temperatures.  When you 
g e t  down t o  1 0 0 ~ ~ .  , t he  grade C phenolic s t ands  up p r e t t y  well;  i t s  
d i s i n t e g r a t i o n  would be very minor. But when you g e t  up t o  125 '~ .  
o r  l5CI0C, ,  the  same th ing  would happen; it takes  longer  f o r  it t o  
happen, but  the  same th ing  e x a c t l y  happens. Well, i t  doesn ' t  do the  
same t h i n g  - i t  s t a r t  t o  char ,  but  i t  doesn ' t  warp and B l i s t e r  
and g e t  a l l  out o f  shape l i k e  t h f  s .  It would do it  a t  200 C . ,  were 
it l e f t  i n  a considerably longer  l eng th  of time. We don' t  recommend 
it f o r  use  a t  a continuous temperature of 200•‹C. We would recompjend 
it f o r  continuous opera t ion  a t  temperatures of 150•‹ t o  maybe 175 C .  

L e t t s  see what t h e  G l a s t i c  p iece  w i l l  do. How about the  phen- 
o l i c ?  H i t  i t  easy.  



A l l  r i g h t ,  now: one more c h a r a c t e r i s t f c  - a r c  r e s i s t a n c e .  
The ASTM has s e t  a  t e s t  f o r  a r c  r e s f s t a n c e  i n  which they take  
two e lec t rodes  - i n  case yout re  not  f amf l fa r  wfth the  t e s t  - and 
they apply them t o  t h e  sur face  of the  ma te r i a l ,  l i k e  so,  and 
draw an a r c  between them and measure how long it takea t h a t  a r c  
t r a v e l i n g  i n  the  a f r  over the  ma te r fa l  t o  burn the sur face  of 
the  ma te r i a l  enough so  t h a t  t h e  a r c  w i l l  paas through t h a t  
charred path i n s t e a d  of through %he a i r  over the  su r face .  This 
graph i l l u s t r a t e s  the  eomparatfve a r c  r e s f s t ance  i n  t h e  number 
of seconds requi red ,  and t h a t  f s  fmportant i n  the  design of 
equipment, because if you have a p o t e n t f a l  between two p a r t s  t h a t  
may be r i v e t e d  o r  otherwise fas tened t o  a  shee t  of s tock ,  and t h a t  
g e t s  a  l i t t l e  b f t  d i r t y  and t h e r e a s  a  tendency f o r  some current  
leakage, especially when i t u s  humid, t o  go from one p3s t  t o  the  
o the r  - a m a t e r i a l  which has low a r c  r e s i s t a n c e  w f l l  develop a  
carbon pa th  e a s i l y ,  and once t h a t  happens youBve got  a permanent 
s h o r t  c i r c u i t .  A high a r c - r e s i s t a n t  rnaterfal  w f l l  al low t h a t  
cur rent  leakage f o r  a  long length  of tfme before any f a l l u r e  oc- 
curs .  Now t h i s  t e s t  of ASTMos fa  j u s t  one way of measuring t h a t .  
We w i l l  i l l u s t r a t e  t h a t  t o  you here i n  another  way. This i s  a  
piece of grade HM G l a s t i c  and here" a  ppiece of canvas-phenolic, 
again; t h a t  same animal; and here u s  t h e  man wfth t h e  a r c .  Now, 
our  genius,  here ,  has managed t o  s c r i b b l e  out  some w r i t i n g  on 
the  phenolic m a t e r i a l  aaking an a r e  pa th  on it. Any of you a re  
welcome t o  come up here and t r y  t o  do anything l i k e  t h a t  on the  
G l a s t i c  ma te r i a l .  Th9s s t u f f  i s  a  permanently conductive path,  
and I t h i n k  we can show them what we mean. That whole l i n e  i s  
s t i l l  car ry ing  c u r r e n t .  Thia i s  i n  t h e  ma te r i a l ;  s t i l l  c a r r i e s .  
See t h e  l i n e  h e D s  making? It i s n D t  any g r e a t t r i c k  t o  do it with 
t h e  phenolic ma te r i a l ;  t h e  l f n e  j u s t  forms. 

Those a r e  t h e  th ings ,  then,  t h a t  a r e  unusual about t h i s  ma- 
t e r i a l  and how it can make your products b e t t e r .  

Now, you have here i n  your book a  P i s t  of some+,of the  cur- 
r e n t  a p p l i c a t i o n s  of the  m a t e r i a l .  ?"hays  r i g h t  behind t h i s  
G l a s t i c  ad i n  t h e  f r o n t  of t h e  book, and %his  j u s t  descr ibes  f o r  
you some of the  p laces  where we know it i s  c u r r e n t l y  being used 
t o  some advantage, '  aqd readfng over  t h a t  P f s t  may spark your 
thinking on some of $he p laces  where you can do some good with 
it.  In  motors and genera tors ,  t ransformers ,  s w i t c h g e a ~ ,  e l e c -  
t r o p l a t i n g  opera t ions ,  e l e c t r i c  ovens - con t ro l  devices of a11 
s o r t s ;  p resses ,  induct ion heat ing and magnetic devices .  It i s  
a l s o  being used, although we a r e  not  a s  we l l  informed on a p p l i -  
ca t ions ,  i n  the  e l e c t r o n i c  f i e l d .  

Now, I ' m  going t o  a sk  you i n  the  photographs which follow 
immediately a f t e r  t h a t  t o  t u r n  t o  t h i s  p f c t u r e ,  T h a t v s  the  p ic-  
t u r e  of the  solenoid-operated switch b u i l t  by Sorang. Tha t ' s  a  
small  switch t h a t ' s  used -- h e r e ' s  the  swftch i t s e l f  -- i n  home 



appl iances and these  p l a t e s ,  t h i s  p l a t e  and the  movable head p l a t e ,  
were formerly made out of phenolic.  This th ing  develops j u s t  enough 
hea t  i n  t h e  opening and c los ing  operat ions t o  have o r  t o  c r e a t e  some 
shrinkage i n  the  phenolic piece which allows t h e  r i v e t s  t o  g e t  a  
l i t t l e  b i t  loose,  sometimes enough so  t h a t  f t  was givfng them t roub le ,  
and once t h e  r i v e t s  g e t  a  l i t t l e  b i t  loose the  contac ts  g e t  poor and 
a  l o t  more hea t  i s  developed and i t ' s  a  v ic ious  cycle  and the  t h i n g  
r e a l l y  f a l l s  a p a r t .  

The G l a s t i c  i n  t h i s  was j u s t  one of those n i c e  app l i ca t ions  where 
G l a s t i c  stopped it completely - it was the  end of t h e  t r o u b l e .  In  
add i t ion ,  it saved some money because the  cos t  of the  m a t e r i a l  wa,s 
lower. 

The l a s t  p i c t u r e  i n  the  group i s  another  shee t  app l i ca t ion  p ic-  
t u r e .  That shows a  number of app l i ca t ions  which I.T,E. C i r c u i t  
Breaker i s  making of the  m a t e r i a l  where t h e y B r e  u t i l i z i n g  s e v e r a l  of 
i t s  p r o p e r t i e s  t o  advantage. Perhaps the  most spec tacu la r  - t h e  
s t o r y  i s  here and I ' m  n o t  going t o  take  time t o  go over the  d e t a i l s  
w i t h  you - bvt  the  most i n t e r e s t i n g  a p p l i c a t i o n  i s  t h a t  t h e  main 
block, stop-block, whfch i s  t h i s  lowest p a r t  shown i n  black,  which 
t akes  the  impact of the  toggle  arm a s  the  switch snaps open, and 
I.T.E. was able  t o  use  about h a l f  t h e  th ickness  f n  G l a s t i c  i n  t h a t  
a p p l i c a t i o n  t h a t  they  had previously used, so t h a t  they  no t  only had 
savings i n  d i r e c t  comparison on mate r fa l  but they  a l s o  wereable t o  
use s u b s t a n t i a l l y  l e s s  m a t e r i a l .  They went and a r e  s t i l l  going 
through t h e i r  whole c i r c u i t  breaker  cons t ruc t ion ,  spo t t fng  p lace  
a f t e r  place where t h e y ' r e  us ing  canvas-phenolic and changing it over  
t o  G l a s t i c  cons t ruc t ion .  Most of those changes on t h i s  model have 
now been completed. These s i d e  p l a t e s  a r e  a l s o  made out of G l a s t i c ;  
t h e  s h i e l d s  - no t  r i g h t  a t  the a r c ;  d o n B t  misunderstand me; the  a rc -  
r e s i s t a n c e  of G l a s t i c  i s  n o t  such t h a t  it should be placed i n  d i r e c t  
exposure t o  the  a r c ,  r i g h t  where the  e l ec t rode  po in t s  break. Myca- 
l e x  i s  used i n  t h a t  a p p l i c a t i o n  and i t ' s  a sens ib le  mater ia l ;  but  
t h a t ' s  j u s t  a  small  p l a t e ,  maybe a s  b ig  a s  my hand, where t h e  a r c  
breaks,  and then beyond t h a t  where the  a r c  sweeps out ,  i n  a  b ig  a r c ,  
G l a s t i c  has been s u b s t i t u t e d  f o r  phenolic m a t e r i a l .  

MOW, a few o t h e r  app l i ca t ions  t h a t  a re  s h o p  i n  the  photographs; 
the  f i r s t  photograph i s  a fa* which weBre  making f o r  your f i n e  compe- 
t i t o r ,  Westinghouse, for  use i n  fan-cooled motors. This was put  i n  
p lace  of permanent mold aluminum cas t ings ;  the  c o s t  of t h e  G l a s t i c  
f an  i s  j u s t  about the  same a8 t h e  permanent mold aluminum cas t ing  
but  they  a l s o  use bronze fans ,  and the re"  a  considerable  saving 
a g a i n s t  bronze. So t h e  n e t  e f f e c t  was a  saving i n  cos t  p lus  the 
f a c t  t h a t  considerably l e s s  machining was necessary on t h i s  than on 
t h e  c a s t  p a r t s .  

The next photo i n  the  book Is t b i s  p a r t  which i s  used r i g h t  
here i n  Schenectady on your 5000 v o l t  contac tor .  This rep laces  a  



rag-base phenolic molding. These molded p a r t s  a r e  e s s e n t i a l l y  
the  same as  t h e  shee t  m a t e r f a l  which we've jus t  been t a l k i n g  
about except t h a t  the  product i s  molded from a pre-mix compound 
which can be put  i n t o  a  mold. This p a r t ,  t he  rag-base phenolic 
which was previously used here was adequate i n  c e r t a i n  appl ica-  
t i o n s ,  but  some of your customers were asking f o r  a  more severe 
vol tage surge t e s t  i n  o rde r  $0 accept  your equipment f o r  t h e i r  
powerplant a p p l i c a t i o n s ,  and the  phenolic would not  meet t h a t  
t e s t ,  whereas t h e  G l a s t i c  does meet the  t e s t .  A surge vol tage  
placed between the two i n s e r t s  - t h i s  pfece has two meta l  i n -  
s e r t s  here and two metal  i n s e r t s  here - a heavy mass of t h i s  
kind i n  any p l a s t i c  m a t e r i a l  has a  tendency not  t o  be dense a t  
the  center .  The phenolic i s  worse i n  t h a t  r e spec t  than t h e  
G l a s t i c  composition, and consequently t h e r e  was a  tendency f o r  
the  phenolic t o  break down between t h e  i n s e r t s .  

Where t h i s  l i t t l e  switch comes through the  back p l a t e  - 
t h a t ' s  the  only t h i n g  t h a t  holds.  However, I n  t h i s  case a  phen- 
o l i c  was used s a t i s f a c t o r i l y  except f o r  t h i s  loosening f a c t o r ;  
when i t  got  hot and tended t o  s h r i n k  a  l i t t l e  b i t ,  then it g o t  
loose ,  but  otherwise t h i s  p r i n c i p l e  was working a l l  r i g h t .  How- 
ever ,  it was canvas-phenolfc; you wouldn't be able  t o  do t h a t  
with a  paper-base phenolic .  P should pofnt  out  c a r e f u l l y  t h a t  
d i s t i n c t i o n .  Pnenolic m a t e r i a l s  a r e  made with paper and w i t h  
canvas reinforcement,  and the  paper-base grades a r e  cheaper - 
the  p r i c e  of G l a s t i c  i s  i n  t h e  middle, between the  cot ton  phen- 
o l i c ,  co t ton-re inforced  phenoli  c  and the  paper-reinforced phen- 
o l i c ,  so  you won't use  G l a s t i c  i f  paper-base phenolic i s  good 
enough. Not today; we hope itql g e t  down t h e r e .  

Glass-impregnated phenolic i s  equiva lent  except f o r  a r c  
r e s i s t a n c e  and boss; i t ' s  very hfgh i n  boss .  Well, t h e r e  a r e  
very few places  where g lass - re in fo rced  phenolic i s  j u s t i f i e d  
today because i t9  u s u a l l y  used f o r  hea t  r e s i s t a n c e .  If  it 
a c t u a l l y  i s  used where s t r e n g t h  i s  the  important f a c t o r ,  then i t  
may be j u s t i f i e d ,  but  I t h i n k  those a re  mighty r a r e .  

I want you t o  understand the  m a t e r i a l  a l i t t l e  b e t t e r .  The 
d i f fe rence  between pkjenolic and po lyes te r  i s  t h i s :  t h e  phenolic 
i s  what i s  known a s  a condensfng type p l a s t i c ;  i t ' s  a thermoset.  
You harden i t  wi th  hea t  and once it g e t s  t h a t  way it s t a y s  t h a t  
way; you c a n ' t  s o f t e n  it again.  Both of them a r e ,  a s  con t ras t ed  
with thermoplast ics  t h a t  s o f t e n  up every time you hea t  them. 
The phenolic i s  what i s  known a s  a  condensing thermoset. That 
means t h a t  when it hardens it does s o  by a chemical r e a c t i o n  
which g ives  off  water.  Of course,  a t  t h a t  temperature i t ' s  not 
water;  i t ' s  steam. The steam has go t  t o  g e t  out of t h e  p l a s t i c  
some, way, and i t  has t o  be molded under very high pressures ,  
the re fo re .  The p o l y e s t e r  does n o t  give o f f  any condensation gas .  
I t ' s  a l i q u i d  r e s i n  and a l l  of t h e  l i q u i d  t h a t ' s  i n  it r e a c t s  



and becomes p a r t  of t h e  f i n a l  product which g ives  you a g r e a t  dea l  
more freedom and allows you t o  work a t  much lower pressures  i n  
curing.  Now, the  s ign i f i cance  of these laminates - f i r s t  of a l l ,  
i n  your book, i n  the  back, a r e  some samples of t h e  ma te r i a l ,  the  
g l a s s  ma te r i a l ,  t h a t  we work with.  You probably saw those e a r l i e r  
t h i s  af ternoon.  There i s  g l a s s  mat t h e r e  and t h e r e  i s  g l a s s  c l o t h ,  
and we make laminates both ways: with po lyes te r  r e s i n s  and with 
c l o t h  and with mat. I have not  seen anything except experimental  
grades of phenolic w i t h  g l a s s  mat, a s  y e t .  I have seen phenolics 
made wi th  g l a s s  c lo th ,  and as  I say, those a r e  s t rong  l a r g e l y  by 
v i r t u e  of t h e  c l o t h  t h a t ' s  i n  them. We a l s o  make po lyes te r  c l o t h  
laminates .  There i s  a sample on your sample chain; i t ' s  marked 
'Grade Gw", and t h a t  i s  made with g l a s s  c l o t h  and po lyes te r  r e s i n ,  
and t h a t  i s  the  s t r o n g e s t  of a l l  of the  a v a i l a b l e  laminates.  Those 
laminates,  now, the  making of them, i s  i l l u s t r a t e d  i n  t h i s  p i c t u r e .  
It I s  r a t h e r  d i f f e r e n t  from the  u s u a l  technique f o r  makfng laminates,  
and you should understand i t .  This can be done i n  shapes a s  we l l  a s  
i n  f l a t  shee t s .  The g l a s s  mat, such a s  you see  i n  the l a s t  page i n  
the  book, i s  loaded i n t o  a press ,  i n t o  a mold and a press  l i k e  t h i s ,  
and a l i q u i d  r e s i n  i s  poured i n  on top  of it and t h e  press  c loses  
which fo rces  t h e  l i q u i d  r e s i n  out  through t h e  g l a s s  mat and i t ' s  
t rapped where t h e  mold c loses  around the  edges, of course, and cures .  
Mow, p a r t s  of t h i s  kind - a s  you see ,  i n  t h a t  process the  r e s i n  is 
mfxed wi th  the  g l a s s  i n  the  p ress  and the  g l a s s  has t o  be put i n  the  
proper place i n  the mold before you c lose  the  mold. In  making a p a r t  
of t h i s  kind t h a t  obviously would be extremely d i f f i c u l t ,  t o  l a y  t h e  
g l a s s  i n t o  the  r i g h t  p lace  t o  s t a r t  ou t  with.  There we mix t h e  g l a s s  
and t h e  r e s i n  beforehand i n t o  a compound which i s  then loaded i n t o  
the  mold. There 's  t h e  compound on the  s c a l e  and up  t h e r e  i s  t h e  
compound being, o r  going i n t o  t h e  cavi ty ;  t h i s  i s  a s p l i t  c a v i t y  mold 
and we have one s i d e  of it open s o  you can see  the  c a v i t i e s  and the  
p iece  r i g h t  a longside of it which comes out of it. That enables  u s  
t o  combine the  same m a t e r i a l s  i n t o  p a r t s  where you couldn ' t  load the  
mat i n  advance. The phys ica l  p r o p e r t i e s  of t h i s  s t u f f  a r e  not  q u i t e  
a s  good as  thelaminate,  so you u s e  t h e  laminate where you can. 

Well, t h i s  i s  your meeting. I t h i n k  we b e t t e r  c a l l  i t  now and 
allow f o r  quest ioning of ind iv idua l  groups. 

You've seen t h e  f i r s t  tyo samples. This next  one i s  t h i s  round 
i n s u l a t o r  which we were j u s t  looking a t  which 9s used by E l e c t r i c  
Service  Mfg., and it goes i n t o  overhead crane i n s t a l l a t i o n s ,  mostly, 
f o r  support ing t h e  current -car ry ing  members, both the  t h i r d  r a i l  and 
the  s l i d i n g  member t h a t  r i d e s  on t h a t  t h i r d  r a i l .  That i n s u l a t o r  i s  
o f fe red  by them a s  a s tandard product and i s  used by a l o t  of people 
i n  a l o t  of d i f f e r e n t  a p p l i c a t i o n s .  

The next  one i s  a s i m i l a r  type of a p p l i c a t i o n  although a l i t t l e  
d i f f e r e n t l y  designed p a r t  which i s  used by Cleveland Crane t o  c a r r y  a 
t h i r d  r a i l ,  again; i t ' s  a means of supporting t h i s  t h i r d  r a i l  u n i t  and 



i n s u l a t i n g  it  from the  ground of the  support  i t s e l f .  In  t h i s  ap- 
p l i c a t i o n  they  formerly used a  phenolic m a t e r i a l  with metal  in -  
s e r t s  f o r  the  lugs  on the  p a r t ,  There a r e  these  lugs t h a t  s t i c k  
up and a  knob t h a t  s t i c k s  down and they  put metal  i n s e r t s  f o r  
those.  Phenolic has another  nas ty  habf t  t h a t  g lass- re inforced  
po lyes te r s  dont t have. Phenolic has a  tendency t o  go on curing 
forever;  put i t  i n  a  mold, cure it, take  it  out and i t ' s -  reason- 
ab ly  s t a b l e ,  but  not  p e r f e c t l y  s t a b l e ;  it tends t o  go on curing 
a  l i t t l e  b i t  and shr inking  a  l i t t l e  b i t  - a l l  these  m a t e r i a l s  
sh r ink  a  l i t t l e  b i t  a s  they  cure - it goes on shr inking  a l i t t l e  
b i t  and consequently, t roub le  f r equen t ly  develops around i n s e r t s  
due t o  t h a t  shr inking  c h a r a c t e r i s t i c  leading  t o  cracks,  and t h a t  
i s  j u s t  what was happening here and s h o r t s  were developing be- 
tween the  i n s e r t s .  This - t he  G l a s t i c  p a r t ,  has no i n s e r t s ;  it !s  
s t rong enough t o  c a r r y  t h e  load without i n s e r t s ,  and t h a t  prob- 
lem was e l iminated .  

, The next  p i c t u r e  i s  of brush s tuds  used by Reliance Elec-  
t r i c .  This s t u d  i n  my hand happens t o  be an Electromotive s tud ,  
but i t ' s  t h e  same app l fca t ion ,  holding t h e  brushholder t h a t  sup- 
p o r t s  t h e  brushes t h a t  r f d e  on the  commutator on a  DC u n i t ,  
e i t h e r  a  genera tor  o r  a  motor. Here dimensional s t a b i l i t y  i s  
e s s e n t i a l  and a r c  t r ack ing  r e s i s t a n c e  i s  even more e s s e n t i a l .  As 
you fel lows a r e  probably aware, heavy equipment of t h i s  kind i s  
sub jec t  t o  what i s  c a l l e d  "f lashovert '  where the  commutation g e t s  
out of j o i n t  and what amounta t o  a  s t roke  of l i g h t n i n g  t akes  
place ins ide  the  motor. If t h i s  brushholder  s t u d  were a  t r ack ing  
m a t e r i a l  such a s  phenolic t h a t  s t roke  of l i g h t n i n g  would c r e a t e  
one of these  s h o r t  paths  t h a t  you've seen (po in t ing  t o  t e s t  p l a t e )  
and the brush s tud  would be no good any more. 

Mycalex i s  f r equen t ly  used i n  p a r t s  l i k e  t h i s ,  but  G l a s t i c  
i s  very much cheaper. Severa l  of your p l a n t s  a r e  us ing  G l a s t i c  
i n  t h i s  app l i ca t ion ;  E r i e ,  i n  p a r t f c u l a r  - we have an E r i e  s tud 
r i g h t  here.  

Gentlemen, l e t  me say  one more word t o  you as  a  group. Our 
l i v i n g  comes from helping you. Let u s  know where we can he lp  i n  
any wqy t o  apply our wowledge t o  so lv ing  your problem b e t t e r .  
We want t o  he lp  you. ' 

Thanks a  l o t ,  Roger White and Ed S inno t t  of G l a s t i c  Gorp. 



Morning, 10th  Day, Oct. I?, 1952 

Larry Miles 

This morning our job fs Standards.  Very of t e n  value f  s  i m -  
proved by u s i n g  s tandards .  Occasionally i n  high-volume mate r i a l s ,  
high volume jobs, value i s  obtained by leaving  s tandards and go- 
ing t o  s p e c i a l s .  

1 t h i n k  every one t a l k s  about s tandards  and nobody does very 
much about it. A s  a r e s u l t ,  i t ' s  a t r i t e  sub jec t  and you prepare 
t o  dream whenever t h e  sub-ject  comes up. But i f  you take a b l a s t -  
ing  approach you can r e a l l y  g e t  a l o t  of good out of s tandards .  
Werre going t o  have a s tandards  s p e c i a l i s t  from M r .  Winneas s t a f f  
on the  program t o  go i n t o  d e t a i l  on t h a t  s u b j e c t .  So, l e t  me 
show you t h a t  s tandards i s  j u s t  one f a c e t  of the  value program. 
Let me j u s t  take some examples t o  show you t h e  th lngs  t h a t  have 
come i n  along with the  jobs. 

One of t h e  fel lows found i n  a Pow-volume department t h a t  
they  used a few hundred U-bolts a yea r  of varyfng designs.  They 
go t  s tud  s tock  o r  b a r  s tock ,  threaded it and bent these  U-bolts. 
Thei r  average c o s t  was over $1.00 apiece .  The Daniels Co., a 
s p e c i a l t y  s u p p l i e r  s p e c i a l i z i n g  i n  U-bolts have a complete range 
of s i z e s  and everything on a 4-page ca ta log  and they  can buy any- 
th ing  they  want i n  U-bolts f o r  an average of 84 o r  96 apiece 
r i g h t  out  of t h i s  s tandard  l i s t .  Again, t h e  same department was 
makfng a b i g  heavy pipe plug about 3 inches i n  diameter. They 
used a few hundred of them; they c o s t  $15 .OO ap iece  t o  make. One 
of the  fe l lows went up t o  the  plumbing shop and looked and the re  
it was; he could buy it r i g h t  o f f  the  s h e l f  f o r  $3.00. Then he 
s t a r t e d  back, and he s a i d ,  "Why dld you draw t h i s  up as  a pipe 
plug i n s t e a d  of spec i fy ing  a s tandard?" The engineer  s a i d ,  "Well, 
I c a n ' t  be expected t o  be a s p e c i a l i s t  on plumbing supplfes;  I q m  
a s p e c i a l i s t  on my produet." So he t r a c e d  i t  down and he s a i d  
t h e  d r a f t i n g  poom should have picked it up. So he went fn to  the  
d r a f t f n g  room and the  d r a f t i n g  foreman s a i d ,  "\$ell,  we do the  
b e s t  we can but  the  gngfneers send i n  these  drawings wfth these  
dimensions on and itm s Pfke hunting f o r  a needle i n  a haystack 
t o  go out  and f i n d  somethPng Efke t h a t .  It takes  one-tenth the  
time t o  j u s t  take a drawing and put  on It what t h e  engineer  asked 
f o r ,  and s o  t h a t ' s  what we do and t h a t P s  what we have t o  do. n 

That must happen i n  every  one of our r e l a t i v e l y  low-production - 
and by t h a t  P mean product ion i n  hundred8 and thousands r a t h e r  
than t e n s  of thousands - departments. Oh, i t a s  a gold mfne. Doug 
Egan has dozens of examples of t h a t  kind; I ' v e  heard him give  
l e c t u r e s  and show sample a f$e r  sample of t h a t .  



1" going t o  show you a . typ ica l  c ross-sec t ion  of pages from 
some of the  r e p o r t s  r e c e n t l y  made. Is11 read  them t o  you and leave 
them. HerePs  a small  nut  f o r  a 3/16'' b o l t ,  cos t ing  18-1/2#; stand- 
a r d  would c o s t  1/2&. Why? Well, they  had t o  have a very small cross-  
sec t ion ;  otherwise the  g e a r  i n t e r f e r e d  w i t h  the  ou t s ide  c o m e r .  Look 
f n t o  t h f s  - t he  s p e c i a l t y  vendors - one of them makes a l i s t  of what 
they  c a l l  " spec ia l  s tandardsty.  It doesn ' t  have as g r e a t  a cross-  
s e c t i o n  dfmensfon a s  t h e  s tandard but  i t t s  longer  and makes up f o r  it 
f n  s t r eng th ;  buy it r i g h t  off the  l i s t  and i t  s t i l l  cos t s  1/2&. The 
super-s tandard would c o s t  1/49?; but  here I s  t h i s  s tandard  s p e c i a l  you 
could buy; 1/24 ins tead  of 18-1/2#. 

One of our applfances uses  knobs - 120,000 a year;  cos t ing  12& 
each. A s i m i l a r  knob f s  used on t h e  r e f r i g e r a t o r ,  s o  m c h  a l i k e  t h a t  
when you look a t  them you t h i n k  they ' r e  t h e  same, and it cos t s  3&. 

There f s  a metal  piece about 2 inches square with two holes  i n  
it; used 9n conneetfon with shee t  metal. These holes  a r e  threaded; 
it becomes a s o r t  of a s p e c f a l  nu t  and coats  129? apiece.  The Tinner- 
man Co, has something - one of t h e i r  newer nu t s ,  a s o l i d  nu t  t h a t ' s  
he ld  i n  a l i t t l e  r e t a l n e r  - does t h e  same job f o r  38 ins tead  of 124 

And now h e r e D s  a whole family of hardware on a small  production 
Job, The f i r s t  i s  a s p e c i a l  socket-head screw cos t ing  $4.90 e r  1000 e and it s s  worth 804 a s  a s tandard.  The next  one, cos t ing  $4.3 per  
100 would cos t  45& if they used a s tandard.  The next  one - and these  
a r e  991 on the same job - $5.65, and i t ' s  worth 14. Next one i s  $4.11 
p e r  100, and i t r s  worth 304 i f  they  used a s tandard.  Mow, very o f t e n  
on small  productlon jobs hardware i s  overlooked because they  say, "Gee, 

A we J u s t  c a n 8 t  waste time on pennies.  It jus t  t akes  minutes t o  p ick  
these  th ings  up and they  go on f o r  t e n  years  i f  we don ' t .  

HereBs  one t h a t B s  $16.96 p e r  1000 and the  s tandard  cos t s  40& per  
1000; one cos t ing  664 per  100, i s  74 per  100 a s  a standard; a 55& p e r  
100 bronze lock washer would be 44 per  100 as  a s tandard.  

HereDs  a s p e c f a l  socket-head pipe plug on one of our jobs cos t ing  
2&$, The s tandard square-head plug which i n  t h a t  job would do j u s t  a s  
w e l l  would cos t  only 1-3/10di 

? 

In fndus t ry  p r i c e s  a r e  e s t a b l i s h e d  a t  what t h e  t r a f f i c  w i l l  bear .  
I n  c e r t a f n  i n d u s t r i e s  p r i c e s  a r e  e s t a b l i s h e d  higher  than o the r s .  For 
c e r t a i n  c l a s ses  of ma te r i a l s  p r i c e s  a r e  e s t a b l i s h e d  higher .  One ex- 
ample of t h f s  f s  dowel p ins  versus needle bearings.  If most people 
need a dowel pin,  they w i l l  o rder  a dowel p in  even wFth s t r a i g h t  pa ra l -  
l e l  s i d e s .  If, i n s t ead  they buy a needle bearing from a s tandard  
l i s t i n g  t h e i r  cos t s  w f l l  be about one- f i f th  and, i n  genera l ,  have the  
same to le rances  and the  same mate r i a l s .  In  t h i s  p a r t i c u l a r  case i t  
was $1.49 per  PO0 f o r  t h e  dowel pin being used; t h e  needle bearing 
would cos t  224 pe r  100. 



You fel lows need t o  know what s tandards  coat  and I don ' t  
know how you're  going t o  do it o t h e r  than t o  work l i k e  t h e  d e v i l  
on it a l l  t h e  time -- here I s  a dr ive  screw cos t ing  4/10th of l$ 
on a job. Well, a l i t t l e  dr ive  screw shouldn" c o s t  4/10th of 
I$, so by going t o  a s tandard  l i s t i n g  and looking it up it was 
found t h a t  it was worth i n s t e a d  of .42$, .13#. I d o n f t  know; it 
probably had some s p e c i a l  a t tached t o  it o r  it was very bad 
purchasfng - one of the  two. 

In  our high-volume jobs it very o f t e n  pays t o  g e t  a s p e c i a l  
ins t ead  of a s tandard.  P u l l  r e s t  t h a t  whole family of cases on 
jus t  one example from the  l a s t  couple of months, In  our  auto-  
matic dryer  we have an ozone bulb i n  o rde r  t o  give the  c lo thes  
t h e i r  marvelous aroma of wind-blown sun. But t o  use  an ozone 
bulb a l s o  requ i res  a b a l l a s t  lamp, both having screw-type sockets .  
Two separa te  sockets  of the s tandard  type were being purchased 
and used; t h a t  meant f o u r  connections, it meant a t  l e a a t  2 screws 
i n  each o r  4 screws t o  mount them. The a n a l y s t  t h e r e  went t o  

tl Monowatt. Canst you g ive  u s  a s p e c i a l  assembly with one simple 
,mounting and two socket  s h e l l s  on it  where we could put  i n  2 
screws o r  1 ins tead  of 4 t o  mount i t  so  we could make only 2 
connections,  s ince  t h e y P r e  i n  s e r i e s ,  anyway?" Nonowatt d i d  
t h l s  and here it is;  i n s t e a d  of $46.00 p e r  100, it became $21.00 
p e r  100; l e s s  than ha l f  t h e  cos t .  

So, you see  t h a t s s  what keeps u s  i n ,  fe l lows;  sometimes we 
have t o  throw t h e  s tandards overboard; o t h e r  t imes we use  them - 
but n ine  times out  of t e n  we don' t  use  enough of them; we d o n t t  
b l a s t  enough, 

The o t h e r  sub jec t  i s  ma te r i a l s  and processes ,  T h e r e f s  a 
tremendous range of ma te r i a l s  t h a t  you fel lows can rase. You can 
use  d i f f e r e n t  bronzes, d i f f e r e n t  ma te r i a l s ,  d i f f e r e n t  processes - 
twenty d i f f e r e n t  kinds of s t a i n l e s s  s t e e l ;  probably 30 d i f f e r e n t  
kinds of bronzes, c l a d  metals ,  p l a t e d  metals and these  newer 
p l a s t i c s .  YouBve heard some s p e c i a l t y  vendors t a l k  about t h e i r  
processes and mate r i a l s .  When we g e t  through wi th  40 of these  
s p e c i a l t y  vendors we wonBt have one- f i f th  of the  new processes 
and m a t e r i a l s  t h a t  w~ ought t o  have covered and r e a l l y  ought t o  
t h i n k  about. The market i s  f u l l  of them, and t h a t B s  our  gold 
mine, Some of them have come along s ince  t h e  o r i g i n a l  design, 
s o  the  engineer  never had a chance even t o  consider  them, even 
f f  he were read  r i g h t  up t o  the  l a s t  minute when he designed it. 

Let u s  look a t  the  Gr ies  Reproducer process .  I want t o  be 
sure  t h a t  you understand t h a t  t h e  conventional d i e c a s t e r  makes 
a l a r g e  p a t t e r n  a t  a high c o s t  and poss ib ly  a dozen c a v i t i e s  i n  
f t .  If it !s a small  p a r t ,  then Gries  Reproducer i s  the  only one 
we know of i n  the  country who makes only one p a t t e r n  the  s i z e  of 
a gol f  b a l l  and has a c a s t  process .  I t s s  a d i f f e r e n t  process  



even though you s t i c k  t o  zinc d iecas t ings  o r  small  p l a s t i c  o r  nylon 
p a r t s ;  t h a t  changes t h e  cos t  from 3$ t o  I$ on small c a s t  p a r t s ,  

Here was an example where we were us ing  polythene shee t  and by 
going t o  white neoprene t h e  cos t  goes t o  h a l f .  

There a r e  a  few roadblocks i n  us ing  aluminum, such a s  making 
connections t o  i t  and e l e c t r o l y s i s  i f  i t ' s  i n  a damp place,  but  it 
saves,  i n  genera l ,  about ha l f  i f  you can do it. 

There's  us ing  cold  r o l l e d  s t e e l  i n  p lace  of aluminum. That can 
save about ha l f  i n  some cases ,  The use  of f i b e r  i n  place of' metal  f o r  
a  p r o t e c t i n g  p a r t  t o  keep d i r t  out  of a  switch and prevent hampering. 
It was s t e e l  but  ought t o  be a  good piece of f i b e r  and the  c o s t  i n  
t h i s  one p a r t f c u l a r  case goes from $9.00 p e r  1000 t o  $4.90 pe r  1000. 

We have a  case i n  E r i e  where they wanted t o  use  aluminum on the  
f r e e z e r s .  They found t h a t  by going a  gage th inner  i n  aluminum and 
using an embossed surface;  t h a t  i s ,  a sur face  t h a t  is  continuously 
rough so t h a t  it looks l i k e  l e a t h e r  o r  l i k e  anything e l s e  - they  had 
t h e  s t i f f n e s s  and r i g i d i t y  i n  it and s t i l l  they  had l e s s  wet h t .  I 
remember t h a t  one dea l  gave them a n i c e r  job and saved them 35,000. 
There i s  Jus t  no end t o  t h a t .  

8 

- Lee Stevens of Locke Department 

I n  Baf t imore we make i n s u l a t o r s .  From the name you ' d t h i n k  we 
made loeks,  but we don". The name i s  Locke - Locke I n s u l a t o r  - which 
i s  now t h e  Locke Department of t h e  General E l e c t r i c  Co. One p a r t i c u -  
l a r  type of Lnsulator forms one of the  backbone items of our  buai-  
ness .  1 t 8 s  known a s  a  suspension i n s u l a t o r  and f o r  you t h a t  havenPt  
been f n f t i a t e d  i n t o  high vol tage t ransmission l i n e s ,  t h i s  i s  one u n i t  
of a chain,  If you take a  l o o k v a t  t ransmission l i n e s ,  s t e e l  o r  wood 
poles ,  structures gotng across  country,  and you see  a  chain of some- 
th ing  banging down from the  towers, underneath it i s  the  conductor. 
That ohain has Snsula tors  i n  between and t h e y ' r e  made up of u n i t s  
t h a t  a r e  connected up l i k e  a ,chain. This happens t o  be a  u n i t  of the 
chatn.  The chains  vary  i n  Length, depending upon the  vol tage  on the  
Pfne, of course,  Two u n f t s ,  t h r e e  u n i t s ,  up t o  25 and 30 u n i t s  f o r  
these super-high-voltage l i n e s .  

These s tandard i n s u l a t o r s  a r e  r a t e d  a t  15,000 l b s ,  That means 
%he ca ta log  value of the  i n s u l a t o r  which i s  t h e  minimum load it must 
c a r r y  under t e s t ,  no t  under a c t u a l  working condi t ions ,  brat t e s t  loads,  
must n o t  be l e s s  than 15,000 9bs. i n  tens ion .  The i n s u l a t o r  must not  
fa89 under E5,OOO Pbs. minfmum; they  genera l ly  s t a y  around 19,000 o r  
20,000. The make-up of the  i n s u l a t o r  cons f s t s  of a b e l l ,  a s  it was 
c a l l e d  by one of our  auppl ie rs ;  a c t u a l l y ,  we c a l l  i t  a  cap; it goes 



over the  i n s u l a t o r  and i s  made of malleable i r o n .  Then we have 
the  i n s u l a t i n g  por t ion  which i s  porce la in .  Then we have t h e  
stepped b a l l  b o l t  cemented on the ins ide  and t h a t  makes up the  
t h r e e  fundamental p a r t s  of the  i n s u l a t o r :  malleable i r o n  cap, 
porce la in  s h e l l ,  and forged s t e e l  b a l l  b o l t .  T h a t t s  a l l  we l l  and 
good, but nothing happens on an i n s u l a t o r  u n t i l  you can f a s t e n  
it toge the r ,  The method of f a s t en ing  it toge the r  i s  t o  i n t r o -  
duce a  very  cheap, economical cement which has been used now f a r  
a  good many years ,  which 2% nothing more than  Port land cement, 
mixed up i n  a  batch,  i n  a  s l u r r y ,  and introduced between t h e  cap 
and the  porce la in  and between the  p in  and the  porce la in .  I give 
you t h f s  l i t t l e  run-over about t h e  i n s u l a t o r  cons t ruc t ion  so  
y o u B l l  know what 1% leading up t o .  

In  the  o ld  days, up u n t i l  about s i x  years  ago, a t  l e a s t ,  
these  i n s u l a t o r s  were assembled i n  ba tches .  Then a  group of men 
would g e t  toge the r  and they1 d  put up 1500 t o  2000 i n s u l a t o r s ,  
cementing them together  i n  a day, and then  theys  d  go i n t o  a  batch 
steam c l o s e t  t o  be steamed i n  o rde r  t o  s e t  the  cement. TheyDd 
come out of the  steam c l o s e t  a f t e r  12 hours of steaming and then 
they" s i t  on t h e  f l o o r  f o r  four  days before we could handle them; 
f o u r  days, a t  l e a s t ,  before we could apply rou t ine  p u l l  t e s t s .  
Each one of thege i n s u l a t o r s ,  i n c i d e n t a l l y ,  has a  rou t ine  p u l l  
t e s t  appl ied  of ha l f  the  ca ta log  r a t i n g .  In  o t h e r  words, each 
i n s u l a t o r  has 7500 l b s .  p u l l  t e s t  put on it  j u s t  a s  quickly  a s  
we can put  it on before shipment. Well, a s  business  began t o  
grow and develop, you can imagine what g r e a t  p i l e s  of i n s u l a t o r s  
we had s i t t i n g  around t h e  p l a n t .  We had almost ac res  of good 
working a r e a  wi th  jus t  these  i n s u l a t o r s  p i l e d  up; wai t ing  f o r  
them t o  cure.  Well, t h a t  was not  good. So, then, about f i v e  o r  
s i x  years  ago they  decided t h e y B d  put t h i s  th ing  on a  production 
l i n e  b a s i s  and we d  assemble i n s u l a t o r s  on a  production l i n e  and 
t e s t  them on a  production Sine. Weld put them i n  the c r a t e s  and 
s h i p  them out  and we wouldnst  have a l l  t h i s  b ig  accumulation of 
i n s u l a t o r s .  Well, t h a t  was very f i n e .  As a  ma t t e r  of f a c t ,  they  
got  the  production Pines a l l  b u f l t  and j u s t  about ready t o  go 
i n t o  opera t ion  when they suddenly decided, "What a r e  we going t o  
do about t h i s  cement problem?" The cement wouldn't cure f a s t  
enough t o  put  t h i s  thing through on an 8-hour b a s i s .  The whole 
ob jec t  of the  l i n e  was t o  assemble t h e  i n s u l a t o r a ,  
cure t h e  cement, put  7500 l b s .  load  on it ,  put  the  f lashover  
t e s t  on it, put it i n  t h e  car ton  and g e t  it out I n  12 hours.  
So, manufacturing comes t o  engineering and says,  "what a r e  we 
going t o  do about t h i s ? "  So, then we s t a r t e d  wres t l ing  around 
t r y i n g  t o  f i n d  out what we could do about it. The ob f e c t ,  of 
course,  was t o  cure the  cement quickly  s o  t h a t  t h e  i n s u l a t o r s  
could be put through t h e  production l i n e  without inJury  t o  the  
i n s u l a t o r s .  

Now, maybe you don" understand i n s u l a t o r s  the  way we do. 
But w e  don ' t  buy i n s u l a t o r s  and s e l l  them t h i s  week and then g e t  



a repea t  order  a year  o r  two from now. When you put  out an i n s u l a -  
t o r  t o  a t ransmission company he expects  t h a t  i n s u l a t o r  t o  s tand up 
30 years ,  Me expects i n s u l a t o r s  t o  s tand  up and operate  a t  l e a s t  
a s  long, i f  no% longer ,  than the  l i f e  of the  t ransmission l i n e .  So, 
these  a r e  long-term f t e g s ,  Well, no one wanted t o  take a chance. 
When you s t a r t  fool fng  around w i t h  cement you might f i n d  out what 
i t 8 9 1  do 9n an autoclave and g e t  an i n d i c a t i o n  of w h a t l l l  happen i n  
maybe f o u r  o r  f i v e  years  -- wel l ,  whatDs  going t o  happen t o  t h a t  i n -  
s u l a t o r  i n  30 years?  

The Locke Dept., now, i s  about 50 years  o l d  from t h e  time it 
was o r i g i n a l l y  founded, and youDd be su rp r i sed  the  number out i n  the  
f i e l d  t h a t  come back and want you t o  make good on t ransmission l i n e  
f n s u l a t o r s  t h a t  have been out 20 and 25 years .  That 's  a c t u a l l y  be- 
gun - t h a t  th tng  haunts you sometimes. So, i f  you a t a r t  experimenting 
w i t h  t h i s  cement which i e  t h e  intermediate  m a t e r i a l  which c a r r i e s  a l l  
t h f s  load and keeps your i n s u l a t o r  together ,  then t h e  engineers  g e t  
very caut ious .  Well, anyway, we went a t  t h i s  th ing  and w e  found by 
in tense  s tudy of s u p p l i e r s ,  going t o  t h e  var ious people l i k e  t h e  Port-  
land  Cement Co. and t h e  cement indus t ry ,  t h a t  t h e r e  was a concern i n  
t h i s  country which was of Swiss o r i g i n  t h a t  made a cement a c c e l e r a t o r  
which had apparent ly  some very good mer i t s  and was going inb some 
l a r g e  cons t ruc t ion  jobs; they 'd  been i n  business  i n  t h i s  country about 
15 years .  Thei r  record seemed t o  be p r e t t y  good. So we contacted 
them and s t a r t e d  experimenting wi th  t h e i r  ma te r i a l .  That was h o r n  
as  a cement a c c e l e r a t o r  made by the  Seeka Chemical Co. 

This a c c e l e r a t o r  i s  bought a s  a l i q u i d  i n  55-gallon drums, you 
mTx it with t h e  water which, i n  tu rn ,  i s  used i n  mixing up the  cement. 
W e  found t h a t  they  couldn" t e l l  u s  how much of the  s t u f f  t o  use  i n  
the  water  because they  h a d n t t  had any experience i n  assembling insu-  
l a t o r s ;  t h e i r  experience was from p u t t i n g  t h i s  product i n  roadbeds and 
Barge dams and b i g  engineering p r o j e c t s .  When it came t o  i n s u l a t o r s  
they d9dnPt h o w  anything about it. So we had t o  i n v e s t i g a t e  and f i n d  
out  something i n  a hurry  about t h a t ,  and we f i n a l l y  a r r i v e d  a t  a f i g u r e  
of 2,7$ of t h i s  chemical, by volume i n  the mixing water. Believe me, 
gentlemen, t h a t  go t  us  out  of t h e  hole ,  We s t a r t e d  t h a t  production 
l ine  and f t B  s been working about f ive o r  s i x  years  now. We put fnau- 
l a t o r s  through t h a t  productiop l i n e  and we s h i p  them, not  i n  12 hours 
but  f n  8 hours. Mobody e l s e  ;In t h i s  country does tha t . .  

Well, t h a t  went on and we had a f e a t h e r  i n  our  caps, i n  engi-  
neering;  weDd found out  how t o  g e t  the  f a c t o r y  out  of a jam. TheyDd 
b u i l t  t h i s  b ig  production l i n e  and we found out how they  could use  it 
by discovering t h i s  a c c e l e r a t o r .  So mer r i ly  we%e been going on f o r  
six y e m a .  A l l  t h i s  while we had a buyer i n  the  purchasing depart-  
ment eornpPainfng because he had t o  pay $2.40 per  ga l lon  f o r  t h f s  che- 
m L m P  and f t  didanBt make any d i f fe rence  t o  h9m whether we were running 
a production line o r  whether we were running a ktndergarten. .  A l l  he 
h e w  was we, were payfng $2.40 a g a l l o n  f o r  i t ,  " ~ e l i e v e  me, i n  our  



business  no buyer pays $2.40 a g a l l o n  f o r  anything if he can he lp  
ff it. He began t o  a g i t a t e ,  "Uhy c a n a t  we g e t  something cheaper? 

Why c a n s t  we g e t  something cheaper?" We were spending about 
$10,000 a year  t o  g e t  an a c c e l e r a t o r  t o  put  i n  t h i s  cement so  we 
could g e t  i n s u l a t o r s  out  i n  8 hours. 

Well, about a year  ago the  pressure  g o t  p r e t t y  tough on 
c o s t  reduct ion.  We were s t i l l  spending $10,000 a yea r  f o r  a ma- 
t e r i a l  t h a t  was doing a good job, but  no one was s a t i s f i e d ,  e s -  
p e c f a l l y  the  purchasing department, and then they go t  t h e  manager 
here and he go t  i n t e r e s t e d  9n it and he said t o  engineering,  
If You've g o t  t o  do something about it. 'I Well, we s t a r t e d  and we 
went t o  work and we9ve now wound up with a m a t e r i a l  t h a t P s  jus t  
a s  good a s  t h f s  $2.40 p e r  ga l lon  s t u f f  by making t h e  s o l u t i o n  i n  
our own p l a n t  f o r  25# p e r  ga l lon  shop c o s t .  The equipment t o  
make the  s t u f f  e o s t  u s  about $300.00. This i s n B t  a f a i r y  s t o r y  
of what might be done; t h i s  I s  a c t u a l l y  what 's  being done, be- 
cause t h e  week before I came up here t h i s  new m a t e r i a l  went i n t o  
production, f i l l - s c a l e ,  and we expect t o  save $8000 a year .  That'a 
the  s t o r y .  

This m a t e r i a l  we%e been buying i s  known as  "Seeka-C" but  
the  m a t e r i a l  we make i s  calcium ch lo r ide  p lus .  I c a n a t  go i n t o  
it a l l ,  bu t  i t D s  a formula t h a t ' s  p r a c t i c a l l y  a l l  calcium chlo- 
r i d e .  

L, D, Miles ( ~ a l k  t o  be given t o  t h e  Manufacturing ~ a n a g e r s )  

In t roduct ion:  I n  a d d i t i o n  t o  the  r e g u l a r  a c t i v i t i e s  of 
the  purchasing funct ion ,  a r a t h e r  r ecen t  development i n  t he  form 
of purchasing value a n a l y s i s  has been inaugurated.  Some of you 
have e n t h u s i a s t i c a l l y  embarked on t h i s  program; many of you a r e  
c u r r e n t l y  organf zing and developing a program i n  your department 
while o the r s  a r e  s t i l l  i n  t h e  planning s t age ,  but  r ega rd less  of 
your progress  o r  development with t h i s  suggest ion,  we a r e  sure  
t h a t  you w i l l  welcome what Larry Miles who i s  manager of our  Value 
Analysis u n i t  has t o , s a y  on t h i s  sub jec t .  

I 

Afte r  t h e  b e s t  job we can do i n  design and i n  manufacturing 
methods, u s u a l l y  from 15% t o  25$ of shop cos t s  can s t i l l  be r e -  
moved by a @ t 8 v f t i e s  o r i g i n a t e d  i n  purchasing value a n a l y s i s  . We 
r e a l l y  want every one of you t o  challenge t h a t  s ta tement  because 
then y o u a l l  g ive  u s  a chance t o  prove it. 

Value a n a l y s i s  i s  n o t  a s u b s t i t u t e  f o r  the  p resen t  engineer- 
ing  and manufacturing e o s t  reduct ion  work; i t ' s  a supplement. In  



f a c t ,  9% improves t h e  e f f e c t i v e n e s s  of the  work which f s  being done 
and i n  addi t fon  fSP1s a bPfnd spot .  Purchasing value a n a l y s i s  i s  a 
c r e a t i v e  s tudy of every ftem of c o s t  i n  every p a r t  o r  mater fa l ,  
focusing engineering, manufactur5ng and purchasing a t t e n t i o n  on one 
obJect5ve - equiva lent  perfomance f o r  lower c o s t .  A l l  a l t e r n a t e  
ma te r i a l s ,  newer processes ,  a b f l f t y  of s p e c i a l i z e d  supp l i e r s  and 
p o s s f b i l i t f e s  f o r  engfneerfng re-evaluat ion a r e  s tudied .  Value 
ana lys f s  r e l a t e s  cos t  t o  the  funct ion  o r  s e r v i c e  o r  operatfon t h a t  
i s  purchased by t h a t  c o s t ,  S p e c f a l f s t s  i n  the  Company and t o  a l a r g e  
degree ou t s ide  a r e  assigned s p e c f f f c  f u n c t i o n a l  a reas  of our pro- 
duc t s ,  Thelr  engineering i s  put t o  work on our job ins tead  of our 
competitors.  The22 sugges t lomare  provided wfth a d o l l a r  s ign  f o r  
our eva lua t ion ,  Value a n a l y s i s  i s  an engfneering and manufacturing 
t o o l  t h a t  puts  the  brafns  of t h e  b e s t  supp l i e r s  t o  work on our spe- 
c i f i c  jobs. 

But l e t  % look a t  a few examples. Sfnce t h e  f i r s t  of t h e  year ,  
s p e c i a l  emphasis has been given t o  some of t he  major appl iance d i v i -  
s ion  products .  About 30 d i sposa l  p a r t s  were s tudied;  most of them 
ind ica ted  p o s s i b i l f t f e s  l i k e  these .  The cover f o r  the  condenser i s  
a cas t fng .  Our supp l i e r ,  wfth a modified design made from shee t  
metal ,  provided a c o s t  reduct ion from 604 t o  204, saving annual ly 
$39,000. Ins tead  of the  u s u a l  s u p p l i e r  f o r  t h e  capaci tor ,  the  r i g h t  
s u p p l i e r  was found, reducing c o s t  from 744 t o  66$, saving $8500. Four 
hundred thousand support ing s tuds  were machined from b a r  s tock .  The 
same funct ion  was provided by an upse t  s t u d  and spacer;  c o s t  was r e -  
duced from 954 t o  2-1/24. $50,000 a year  saved here.  The c a s t  cover 
f s  used f o r  a dus t  and sp lash  protectSon under t h e  s ink .  The value 
analysf  s study provi  ded vendors-suggested drawings from which it 
would be provided as  a stamping reducing cos t s  from $1.17 t o  534. 
A saving of $64,000 a y e a r ,  

Purchasing value a n a l y s t s  a r e  men wi th  t r a i n i n g  and exper i -  
ence e i t h e r  i n  engineering o r  manufacturing methods which gfves 
"cham a r e a l  understanding of m a t e r i a l  and i t s  uses .  Other t r a i t s  
a r e  e s s e n t i a l  and have been defined,  Each f s  taught  t o  use a bus i -  
u%esamaraDa judgment. I n  order  t o  Judge c o s t s  properly,  he must de- 
velop a l l  of t h e  f a c t s  which he would need i f  he were spending h i s  
own money, f 

t 

Value ana lys f s  s tudy 9s s p e c i f f c ,  Stem by item. A study of 
each Stem, f o r  example, runs about l i k e  t h i s ,  What 9s i t ?  What does 
it c o s t  p e r  year?  Wha% doe8 it do? What e l s e  would do the  job? 
And what would t h a t  c o s t ?  Value a n a l y s t s  a r e  being taught  t o  s e r i -  
ous ly  ques t ion  every c o s t  t h a t  does no t  c l e a r l y  buy de f fn f t e  funct ion .  
F"tanctPon i s  sfmp1y deffned a s  somethfng t h a t  makes a product work 
better o r  s e l l  b e t t e r ,  Purchasing value anaTysis fa  an on-the-spot 
opera t ing  department Job. We have a c e n t r a l  department t o  a s s i s t ,  
They, i n  genera l ,  w i l l  be ab le  t o  analyze one product f o r  each de- 
partment o r  p l a n t  t o  show t h a t  it can happen here.  



Value a n a l y s t s  must wbrk wi th  a l l  t he  f a c t s .  They requ i re  
the  drawfngs, t h e  s p e c i f i c a t i o n s ,  planning cards - a l l  shop cos t s ,  
e t c ,  In d iscuss ion  with the  respons ib le  engineer  they  then 
f a m i l i a r i z e  themselves i n  genera l  with t h e  b a s i c  opera t ions  of 
the  product. A f t e r  a s i m i l a r  s tudy o f  manufacturing opera t ions ,  
t h e i r  in t ense  program of seeking out ,  adapt ing,  eva lua t ing ,  and 
applying fol lows.  

Value a n a l y s i s  i s  n o t  c o r n i t t e e  work. It s conducted-by one 
man intensely following a p r o j e c t ,  d iscuss ing  p a r t i c u l a r  phases 
with o the r s ,  one o r  two a t  t h e  most, a t  a time. It i s  n o t  a 
par t- t ime job, but  a full-10% a c t i v i t y  of c a r e f u l l y  s e l e c t e d  
and t r a f n e d  men. 

The value a n a l y s i s  u n i t  has developed a planned program f o r  
p r o j e c t  eva lua t fon  which progresses  through s e v e r a l  d i s t i n c t  
phases. To assu re  value a n a l y s i s  r e s u l t s ,  a one-page suggest ion 
shee t  showing the  bas ic  f a c t s  is always prepared. For example, 
100,000 gears  c o s t  $58.00 pe r  1000. Miniature z inc  d iecas t ings  
c o s t  about $8.00; nylon c a s t i n g s ,  $10.00; make it from pin ion  
rods,  $21.00; make it from powdered bronze, $19.00; o r  make it 
from powdered i ron ,  $21.00. The t a r g e t  saving shows $5058 which 
shows t h e  amount the  management is j u s t i f i e d  i n  spending t o  
success fu l ly  adopt the  suggest ion.  

A few pages f rom a r e c e n t  value a n a l y s i s  s tudy of some of 
the  p a r t s  of t h e  automatic c lo thes  dryer  w i l l  f u r t h e r  i l l u s t r a t e .  
This motor p u l l e y  was nachined from s t e e l .  A suggested modifica- 
t i o n  was provided which would allow the  p u l l e y  t o  be c a s t  reduc- 
ing the  c o s t  from 60# t o  22#, saving $22,000 a year .  This hub 
and s h a f t  were machined s e p a r a t e l y  and then assembled. The sup- 
p l i e r  w i l l  use  t h e  machine s h a f t  a s  an i n s e r t ,  c a s t i n g  a z inc  hub 
onto it reducing the  t o t a l  c o s t  from $1.12 t o  624 - another  
$29,000 pe r  yea r .  

Insfde t h e  dryer  dmm a pe r fo ra ted  s t e e l  l i n e r  i s  used. 
This i s  an end c u t  from f t ,  Or ig ina l lg ,  a f t e r  p e r f o r a t i n g  10,000 
holes ,  another  opera t ion  provided mounting holes  a t  each end. As 
a r e s u l t  of the  valuef a n a l y s i s  s tudy,  it is continuously per -  
fo ra ted ;  t h e  same hoEes a r e  used f o r  mounting, reducing c o s t s  
f m m  $1.83 t o  $1~24 each saving $35,000 a year .  Covering the  
opening of t h e  dryer  i s  a s t e e l  band and two gaskets .  A s u p p l i e r  
of extruded rubber ma te r i a l s  provided suggested designs f o r  one 
Parge extruded rubber  p a r t  t o  do t h e  e n t i r e  Job which would r e -  
duce c o s t s  from $1.80 t o  94Q each, saving $51,000 a year .  O r ,  
350,000 screw machine p a r t s ,  machined p a r t s  made from rods,  cos t -  
ing 17-8/10# each can be provided from caa t ings  f o r  5-3\46. The 
t a r g e t  savfng i s  $40,000 a year ,  



The suggest ion  shee t s  p o s i t i v e l y  Include the  value a n a l y s i s  
e n g i n e e r g s  work on t h e  p a r t s .  They send these  suggest ion shee t s  
t o  %he person delegated by t h e  manager and g e t  on t o  the  next  job. 

I n  Power-volume, l a r g e r  commercial jobs these  same techniques 
a r e  e f f e c t f v e ,  Percentage savings a r e  somewhat l a r g e r .  For ex- 
ample, 7'00 o f  these  gaskets  pe r  yea r  cos t  $4.15 each. They're worth 
1 5  Items l f k e  t h e s e  pipe plugs which were being made a t  a c o s t  of 
$15.00 each were a v a i l a b l e  a t  plumbing s u p p l i e r s  a t  $3.00. 

Surpr i s ing ly ,  t h e  men who have worked long on a prQfect a r e  t h e  
l e a s t  capable of elfmlrmating the  l a r g e  q u a n t i t i e s  of unnecessary 
cos t  poss ib le  by value a n a l y s i s  techniques.  These men cannot go 
about t h e  job with t h e  enthusiasm which i s  necessary t o  accomplish 
t h e  poss ib le  r e s u l t s .  Accordingly, they  must be assigned t o  o t h e r  
but  r e l a t e d  f i e l d s .  A s  o t h e r  s k i l l s  a r e  developed, we be l i eve  we 
can develop a value a b i l i t y  s k i l l ;  t h a t  i s ,  an a b i l i t y  t o  quickly  
p ick  out  because of experience and t r a i n i n g  and contac t  with s i m i -  
l a r  Items those Stems of c o s t  which do no t  represent  value and an 
a b i l i t y  t o  immediately s t a r t  a c t i o n  i n  the  d i r e c t i o n  which w i l l  
promptly elfminate  t h e  unnecessary c o s t s .  

Our Value Analysis Training Program and our on-the- job value 
a n a l y s i s  work a r e  poin t ing  men i n  t h i s  d i r e c t f o n .  Purchasing value 
a n a l y s i s  must look some i n t o  engineering,  some i n t o  manufacturing 
methods and a l o t  i n t o  purchasing. In so  doing, however, they a l -  
ways work through t h e  engineers ,  t h e  manufacturing men and the  
buyers, never around them, thereby always s t rengthening each i n  h i s  
o m  f i e l d .  Purchasing value a n a l y s t s  make no dec is ions  - they  de- 
velop the  f a c t s  f o r  management's dec is ions .  Accordingly, of course,  
they  do no t  f a c t o r  i n  make-it-or-buy-it dec is ions ,  but they  develop 
the  f a e t s  from which management decides.  

1%" a top-order value a n a l y s i s  po l i cy  t h a t  value ana lya i s  
engineers  a r e  not  policemen. Thei r  job i s  t o  l e a r n  the  f a c t s ,  gene- 
r a t e  and s e l e c t  good s o l u t i o n s  t o  t h e  problems, s e t  them up c l e a r l y  
with a d o l l a r  s ign  a t tached.  In  government work q u a n t i t i e s  a r e  
normally smaf l e r ,  busfness unpredic table  and problems of making 
a l t e ra t fo r i s  much more d i f f i c p l t .  The r e s u l t  i s  t h a t  t h e  percentage 
y l e l d  i s  u m a l l y  g r e a t e r ;  5 6  t o  75% of shop c o s t  can o f t e n  be e l i -  
minated v h f l e  keeping i d e n t f c a l  performance. For example, a knob . 
coat ing  $2.25 was replaced  by one cos t ing  25#, and it  now appears - 

t h a t  a nu t  w i l l  be replaced by one reducing cos t s  from $4.75 each 
- t o  21# each, $13,000 a yea r  saving, o r  a saving of 95%. 

To accomplish t h e  ob jec t ive  of 15% t o  25% c o s t  reduct ion,  the  
value ana lys f s  program includes the  following: e f f e c t i v e  t r a i n i n g  
f o r  men f n  each buafness; proper  set-up f o r  t h e i r  success fu l  work; 
a continuous supply of q u a l i f i e d ,  t r a i n e d  men; and means f o r  br ing-  
ing t h e  b e s t  men t o  t h e  g r e a t e s t  opportuni ty.  To r e a l i z e  t h i s  15s 



t o  258, t h e  f i r s t  group ,of  60 men from 38 departments a r e  now 
being t r a i n e d  a s  va lue  a n a l y s f s  s p e c i a l i s t s  by r e c e i v i n g  30 days 
of t r a f n i n g  i n  Schenectady. Already i n  two weeks t h e s e  men a l -  
most w i th  one vo ice  a r e  say ing ,  "we can now see  t h e s e  e x t r a  c o s t s ;  
we can s e e  how t o  g e t  a t  them. We can s e e  t h a t  t h e y ' r e  i n  our  
own produc ts ,  and w e D r e  e a g e r  t o  g e t  t o  work on them. But how 
a r e  we going t o  g e t  our  management t o  unders tand  t h e  program s o  
t h a t  t h e y  w f l l  s e t  it up i n  a manner t h a t  it can work and g ive  
it t h e  neces sa ry  suppor t?"  In a d d i t i o n ,  e n t i r e l y  d i f f e r e n t  
t r a i n i n g  t o  he lp  a l l  buyers u s e  c e r t a i n  va lue  a n a l y s i s  t echniques  
i n  t h e i r  day-to-day buying has been developed and i t  w i l l  be i n  
u s e  by January 1 s t .  

The job of  purchasing va lue  a n a l y s i s  i s  t o  g e t  t oday ' s  and 
tomorrow Is m a t e r i a l s ,  i deas ,  methods, p rocesses  and b e s t  s u p p l i -  
e r s  I n t o  u s e  today.  . 

Tom Blakes lee  of  Fede ra l  Mogul Co. 

Good morning. N r .  E l l i s  and I have t r i e d  t o  p i c k  ou t  a 
reasonably  r e p r e s e n t a t i v e  group of t h e  produc ts  t h a t  we make wi th-  
ou t  g e t t i n g  i n t o  t h e  v e r y  l a r g e  p i eces ,  and we have them u p  here  
f o r  your i n s p e c t i o n .  ID1l s t a r t  down a t  t h i s  end. These p a r t s  
down here  a r e  what we c a l l  r o l l - s p l i t ,  o r  formed bushings,  o r  
space r s ,  a s  t h e  case  may be.  Bushing a p p l i c a t i o n s ,  of course ,  
a r e  u sed  - as a bea r ing  o r  f o r  a n t i - f r i c t i o n  purposes,  and the  
space r s ,  i n  most ca ses ,  a r e  used  t o  keep two component p a r t s  a t  
a f i x e d  d i s t a n c e  a p a r t .  There a r e  numerous o t h e r  u s e s ,  of course ,  
and it seems t h a t  j u s t  about  eve ry  day i n  t h e  y e a r  we come up 
wi th  a new a p p l i c a t i o n  o r  some one of our  customers f i g u r e s  o u t  
a new way of u s i n g  t h i s  type  of m a t e r f a l .  

Over here  we have ou r  formed bushings.  These a r e  formed ou t  
of s t r i p  s t o c k .  This  one here  happens t o  be formed ou t  o f  bronze 
s t r f p .  Here i s  a bushfng t h a t  i s  formed ou t  of  s t e e l  s t r i p  wi th  
a bronze l a y e r  a p p l i e d  t o  t h e  s t e e l  s t r i p .  We have he re  t h r u s t  
washers,  e i t h e r  formyd ou t  of s o l i d  bronze s t r i p s  o r  - h e r e ' s  a 
case  where t h e  bronze m a t e r f a l  has been a p p l i e d  t o  t h e  s t e e l  
s t r i p  and t h i s  i s  coined.  These p a r t s  here  a r c  c a s t  bronze; c a s t  
bronze wf th  a b a b b i t  l i n f n g  - t h e  babb l t  l i n i n g  i s  a v a f l a b l e  i n  
a l l  of t h e  s t a n d a r d  b a b b i t s ,  bo th  t he  l e a d  base and t h e  t i n  base 

\ t y p e  of  babb i t .  Here f a  a l e a d  base  b a b b i t  on a s t e e l  back. 
These a r e  bronze t h r u s t  washers wi th  t h e  b a b b i t  f a c i n g  on them. 
We a l s o  make thousands of t h e s e  i n  j u s t  p l a i n  bronze wi thout  any 
babb i t  f a c i n g .  

I b e l i e v e  t h i s  one f s  a s t e e l  back copper l e a d  w i t h  a f l a s h  
t i n  p l a t e  over  t h e  e n t i r e  s u r f a c e .  That  t i n  p l a t e ,  i n c i d e n t a l l y ,  



1s used p a r t l y  on the  back; It a c t s  a s  a rus t -prevent ive .  Here i s  
a copper-lead appl ied  t o  both s i d e s  of a s t e e l  s t r i p  and then formed. 
Thfs happens t o  be a Ford tank engfne bearing; I bel ieve  i t  i s  a 500 
HP Ford tank engine.  

Here 9s a copper-lead on s t e e l .  Here i s  a f u l l  round aluminum 
bushing. Here i s  another  l a rge  f u l l  round aluminum bushing. 

Thfa i s  a formed bushing, babbi t  on s t e e l ,  with an i n t e r l o c k  
along t h P a  pa r t ing  Pine. It has two locking e a r s  on it. Here i s  a 
a t e e l  back babbi t - l fned  bearing.  This has a broached I , D ,  You can 
no t i ce  the  b e a u t i f u l  shfnfng surface t h a t  the  broaching operat ion 
gfves ,  Then the re  a r e  a number of formed bushings here and brass  
space r s ,  Here a small  b rass  spacer;  I bel ieve  i t ' s  a ca rbure to r  
p a r t .  Here b a lE%ttle bronze carbure tor  p a r t ;  t h f s  1s out  of a 
Holley carbure tor ;  t h f  s  is a formed p a r t .  Then t o  wind it up, we 
a990 manufacture bronze maintenance bars ,  13" bronze bars  cored and 
s o l i d ,  Our cored bars  - s i z e  range on them i s  l ' h i a m e t e r  up t o  6" 
i n  diameter,  The 1" diameter, t he  smal l e s t  cored bar ,  i s  1 x 1/2 
and our 6 ' b o r e d  bara,  1 be l i eve  our smal les t  P.D, on t h a t  i s  about 
4-I/2", We a l s o  make a group of s o l i d  ba r s ,  a l s o  f o r  maintenance 
purposes, from 112" i n  dfameter up t o  8" i n  diameter.  

One of t h e  th ings  t h a t  you people would probably be the  most 
I n t e r e s t e d  f n  and could probably find the  most app l i ca t ions  f o r  
would be these  spacer  tubes.  One of the  beaut ies  of them i s  t h a t  q. 6 t h e y Q r e  considerably cheaper than  s t e e l  tubfng. We can f u r n i s h  -. 

spacers  t o  the des i red  s i z e  cheaper, usua l ly ,  than you could buy and 
expedi te  tubfng . Then, of course,  they  r e  even more a t t r a c t i v e  
pr icewise S f  t h e r e R s  any secondary opera t ion  on them. For ins tance ,  
t h f s  s l o t  here ,  o r  t h e  holes  on t h i s ,  o r  perhaps an e a r  of some s o r t ,  
o r  anything t h a t  would involve chucking up the tubing i n t o  shore 
lengths  of tubfng, somehow o r  o the r ,  and then performing secondary 
operatfona, Most of these  can be performed i n  the  blank f o m  before 
these  spacers  a r e  r o l l e d  i n t o  t h e i r  cylindrical form. In o t h e r  
words, they  can be done as  a coining opera t ion  r a t h e r  than  a s  a 
m i l l i n g  o r  drfPl1ng o r  something sf t h a t  s o r t .  

On the  washers, these  a r e  i n  a good many ins tances  r e p l a c i n g .  
c a s t  washers f n  p laces  where? perhaps something of t h i s  type has been 
used, More and more designers  a r e  going over t o  t h e  formed washer, 
e f t h e r  formed out  of o r  punched' out of bronze s t r i p  o r  bronze on 
a t e e l ,  The bronze on s t e e l ,  oT course, has the  advantage of befng 
somewhat cheaper f o r  the  same s i z e  washer and i n  add i t ion ,  it has 
t h e  s t r e n g t h  of the  s t e e l  back as wel l  a s  the  a n t i - f r i c t i o n  q u a l i -  
t f e s  of t h e  bronze base.  

1 mfgbt say t h a t  most of these p a r t s ,  o r  a good many of them, 
a r e  made up t o  the  s p e c i f i c a t i o n  of the  fndivfduaf customer. They're 
p a r t i c u l a r l y  advantageous where the  volume i s  high. For ins tance ,  on 
a household applfance,  o r  somethfng of t h a t  s o r t ,  where your volume 



does run i n t o  s fzab le  f i g u r e s .  .Of course,  the  higher  your volume 
i s ,  the  g r e a t e r  youp saving i s  going t o  be on something of t h i s  
s o r t ,  a s  compared t o  buying e i t h e r  tubing o r  pipe.  

We, over a  perfod of years ,  have accumulated s o  many d i f f e r -  
e n t  s i z e s  of d i e s  t h a t  we can almost come up with any s i z e  t h a t  
you might r equ i re .  We don" make any of these  up f o r  s tock  but 
our  d e l f v e r i e s  a r e  very good on them. The m a t e r i a l  doesn ' t  seem 
t o  be any problem, and they  do a  very n i c e  job i n  the  app l i ca -  
t f o n s  where t h e y g r e  s u i t e d .  

I n  these  r o l l  s p l i t  bushings we have r o l l  s p l i t  bushings 
a v a i l a b l e  i n  babbi t  on s t e e l ,  which would be the  cheapest, bronze 
on s t e e l ,  which would be the second cheapest i n  a  given s i z e  - 
s o l i d  bronze o r  bronze s t r i p ,  and then, of course,  the  most ex- 
pensive type of small  bushing would be your c a s t  bushing. 

Most of the  small  p a r t s  requi re  a punch press  set-up on 
these r o l l  s p l i t  bushfng o r  spacer  p a r t s .  1000 i s  about the  
minimum quant f  t y  . 

On the  s t e e l  spacers  our de l ive ry ,  r i g h t  now, i s  5 t o  6 
weeks, On a l l  s tandard s i z e s  i t  wouldnBt take tool ing;  i n  most 
cases we wouldnt t  need too l ing .  

On the  bushings weBre  running 30 t o  60 days on a  s o l i d  type 
bushing. Our production schedules a r e  good. I might add t h i s :  
we have s i x  decen t ra l i zed  p lan t s .  We have t h r e e  p l a n t s  i n  Michi- 
gan, we have one i n  Cleveland, we have one i n  Mooresvil le,  Ind.,  
and one f n  San Francisco, so  t h a t  might give you some assurance 
and f n  most p l a n t s  we make s e v e r a l  d i f f e r e n t  types of t h e  same 
products.  We can assure  you we have a p a s t  h i s t o r y  of purchases 
- our company i s  53 years  o ld  and we d id  about 35 m i l l i o n  dol- 
l a r s  i n  sa le9  on a91 of our  products l a s t  year .  So we a r e  de- 
pendable a s  a  supp l i e r ,  and our  m a t e r i a l  problems a r e  a t  a  mini- 
mum, due t o  our p a s t  h i s t o r y  of purchasing. 

In  regard t o  spacers ,  they  do have a t  the  present  time z inc  
g r i p  s t e e l  and df f feyent  o t h e r  types of coat ings t h a t  a r e  applfed 
t o  the  s t e e l  9n t h e i r  b a s i c  form, and most of t h a t  m a t e r f a l  - 
zinc g r i p  o r  galvanized s t e e l  - w i l l  wi thstand a  24-hour s a l t  
spray t e s t .  Now, the  savings i s  t h i s :  t h a t  i f  you have t o  p l a t e  
these  af te rwards ,  t h e y a l l  run anywhere from $2.50 t o  $3.00 per  
cwt f o r  p l a t i n g ;  where if you buy the  raw m a t e r i a l  and you want 
z inc OF ga lvan i t e ,  tt may cos t  604 t o  80# per  cwt i n  t h e  raw 
form. Of course,  we can make these  spacers  out  of any mate r i a l  
t h a t  w i l l  take a s e t ;  t h a t 8 s  s t a i n l e s s  s t e e l ,  monel metal ,  a lu -  
minum, o r  bronze o r  brass ,  o r  any m a t e r i a l  t h a t  w i l l  take a s e t  
a f t e r  forming . 



Next, Dave Fin lay ,  Revere Copper & Brass,  i s  going t o  t a l k  t o  
u s  about brass  and copper e x t r u s i  ona . 

Dave Ffnlay 

Revere Copper and Braas, Incorporated,  has been asked t o  t e l l  
you about var ious aspects  of extruded brass  and copper shapes in -  
c luding the  savings i n  both time and money t h a t  a r e  poss ib le  when 

' t h e  ex t rus ion  process i s  u t i l i z e d  t o  i t s  f u l l  e x t e n t .  

P f r s t  we must establish t h a t  an extruded shape i s  more economi- 
c a l  than machining from bar  s tock  o r  a  rough cas t ing  o r  forging.  
Then, i f  the ex t rus ion  i s  more economical, t he re  a r e  ways and means 
of purchasing shapes t h a t  w i l l  keep cos t s  down f u r t h e r .  Knowledge 
of the  p r i c ing  gystem w i l l  help avoid s p e c i a l  e x t r a s  u n l e s s  they  a r e  
necessary.  

Probably most of you a r e  f a m f l i a r  w i t h  ex t rus ion  whereby a  b i l -  
l e t  of metal  f s  heated u n t i l  it i s  p l a s t i c  then  placed i n  a  contafn- 
e r  enclosed except f o r  a die  openfng a t  t h e  e x i t  and an entrance f o r  
the  ram. Then, by hydraul ic  pressure ,  the  ram i s  advanced compress- 
fng the  b i l l e t  Sn the  conta iner . ,  P f r s t  the  b i l l e t  upse t s  - t h a t  i s ,  
shor tens  and expands t o  fill the  conta iner .  It then s t a r t s  t o  flow 
under pressure out the dfe opening. The hot metal  takes  the  shape 
of the  dfe opening a s  it flows through. A commonplace comparison t o  
ex t rus ion  i n  every-day l i f e  occurs i n  squeezing toothpas te .  The 
tube represents  the  contafner .  The pas te  i s  the  b i l l e t .  The open- 
ing i s  the  d ie  and t h e  f i n g e r  squeeze i s  hydraul ic  pressure .  When 
you have a  round opening you g e t  a  round s t r i p  on the  toothbrush.  
Likewise a  r ec tangu la r  opening r e s u l t s  i n  a  f l a t  s t r i p .  Pas t ry  shops 
and bakeries  a l s o  use ex t rus ion  t o  produce t r i m  and decorat ions i n  
fancy shapes made out  of f r o s t i n g  o r  whipped creams. 

In  these  operat ions you r e a l i z e  the  shape must be constant  I n  
c ross  s e c t i o n ,  It i s  uniform from t h e  f r o n t  end t o  the  back end. 
This preforming o r  shaping of t h e  metal  i s  one advantage of the pro- 
cess  over machining t h e  same contour from s o l i d  bar  s tock .  It o f t en  
completely forms the  p a r t  so no a d d i t i o n a l  work i s  requi red  i n  the  
d f r e c t i o n  of e x t ~ u a i o n ,  I f  q u f f i c f e n t  q u a n t i t y  i s  involved, then ex- 
t r u s i o n  d ie  c o s t s  would seem? j u s t f f  fed  a s  ex t rus ion  i s  a  production 
process ,  Runs of 300 l b s .  and over a r e  f e a s i b l e  f o r  ex t rus ion .  Quan- 
t f t y  e x t r a s  decrease a s  the  amount pe r  item increases  f o r  s i n g l e  ship-  
ment. In  car load l o t s  t h e r e  Ps a  publfahed deduction of lg!  pe r  pound 
from the  base p r i c e .  

Die charges a r e  nominal when s p e c i a l  t o o l l n g  i s  necessary.  Often 
t h i s  charge fa  l e s s  than the  c o s t  of  contour machining. Where l a r g e  
production runs of a  r e p e t i t i v e  na ture  a r e  involved, then the  d i e  
charge i s  neg l ig fb le  a s  the brass  m i l l  products indus t ry  w I l 1  reba te  
c e r t a i n  t o o l  ehargea a t  the  r a t e  of 1$ per  pound. This means, f o r  



example, a  $100 t o o l  charge i s  rebated when 10,000 l b s .  of mate- 
r i a l  have been shipped. 

To c u t  down on s p e c i a l  too l ing  o r  q u a n t i t y  e x t r a s ,  i t  i s  a l -  
ways good t o  review requirements and s p e c i f i c a t i o n s  c a r e f i l l y  t o  
see whether s t andard iza t ion  i s  poss ib le .  S imi lar  p a r t s  w i t h  
s l i g h t  adjustments could conceivably be made from the  same shape. 
This would permft ordering i n  l a r g e r  amounts thus  a f f e c t i n g  a 
saving i n  q u a n t i t y  e x t r a s .  

In  spec i fy ing  the  metal  o r  a l l o y  t o  do the  Job 
t h e r e  a r e  many f a c t o r s  t o  be considered, such a s  phys ica l  o r  che- 
mical p r o p e r t i e s  a s  wel l  as p r i c e  per  pound. For engineering 
reasons the re  may be no choice i n  t h i s  mat ter .  For example, whize 
leaded b rass  i s  cheaper than  copper it does not  possess the  e l e c -  
t r i c a l  o r  thermal conduct fv i ty  of copper. Your s u p p l i e r  should 
know the  proposed end use  of the  p a r t  so he can suggest t h e  most 
economical a l l o y  i f '  t h e r e  i s  any choice.  

The ex t rus ion  process permits t h e  designer  t o  put metal  where 
he wants it f o r  joining o r  s t r u c t u r a l  reasons.  By the same token, 
no more metal  than necessary has t o  be purchased. Brass and cop- 
p e r  shapes a re  p r i ced  by adding s i z e  e x t r a s  t o  base p r fces  and 
q u a n t i t y  e x t r a s .  

Having s e l e c t e d  the  lowest base p r i c e  a t  the  most economical 
quan t f ty  bracket  it then becomes necessary t o  add a  s i z e  e x t r a .  
This i s  based on the  o v e r a l l  dimensions o r  circumscribing c i r c l e  
s i z e ,  and predornfnating th ickness  of t h e  s e c t i o n .  The predomi- 
na t ing  th ickness  i s  t h a t  which inf luences  the  speed of ex t rus ion  
o r  t h a t  th ickness  whfch con t ro l s  the  drawing o r  o t h e r  opera t ions ,  
such as  s t r a fgh ten ing ,  I n  designing the  cross-sec t ion  a  genera l  
r u l e  would c a l l  f o r  shapes us ing  a s  l i t t l e  metal a s  poss ib le .  
The cos t  of your f i n i s h e d  p a r t % ,  as  you a r e  we l l  aware, 2s not  
so much a  funct ion  of t h e  p r i c e  pe r  po-und of the  s t a r t i n g  shape 
but  the  cos t  pe r  f o o t ,  o r  coa t  pe r  p iece ,  of t h e  raw m a t e r i a l .  
This means the  c o s t  pe r  pound can be high,  compared t o  s o l i d  b a r  
s tock ,  a s  Pong as the  weight pe r  f o o t  i s  kept a s  low a s  poss ib le ,  
inasmuch as you automat ica l ly  e l imina te  c e r t a i n  machining opera- 
t i o n s .  If most of t h e  f e a t u r e s  of the  f fn f shed  p a r t  a r e  i n  the 
cross-sec t ion  then the re  w i l l  be l i t t l e  a d d i t i o n a l  secondary work 
involved, except poss ib ly  t o  eu t  off and d r i l l  which can be done 
on a productfon b a s i s  a t  very  1 i t t P e  expense. 

If but a  few of %he f e a t u r e s  of the  f i n i s h e d  p a r t  a r e  i n  the  
cross-sectfon of the  ex t rus ion  then the  amount of secondary work 
i s  a p t  t o  be expensfve. 

Ano%ker po in t  t o  eonsfder f n  designing shapes i s  dimensional 
to le rances .  Close to le rances  can be he ld  and t h i s  involves a 



drawing e x t r a  of 4,8$ n e t  per  pound, under t o d a y f s  condi tfons.  P la in  
extruded m a t e r i a l  i s  he ld  wfthin s l i g h t l y  broader l i m i t s  and, i f  ac-  
ceptable ,  a  corresponding savlngs r e s u l t s  e 

Surface f i n i s h  requirements a r e  such t h a t  we f i n d  it necessary 
t o  draw a l l  copper shapes a f t e r  ex t rus ion  t o  ob ta in  a  s a t i s f a c t o r y  
e 1 e c t r f c a l  contact  su r face .  Extruded copper has a  p a r t i c u l a r l y  rough 
looking su r face ,  The f i r s t  few fee% t o  emerge from t h e  d ie  may be 
smooth then oxides begin t o  b u i l d  up a t  the  d ie  opening and score the  
metal  a s  it flows on through. The e x t r a  f o r  drawing copper t o  c lean  
up the  extruded surface s u i t a b l e  f o r  e l e c t r i c a l  contac t  i s  4.86 pey 
pound p e r  draw. If sur face  roughness i s  no t  mi t i  c a l  then the  spe- 
c i f i c a t i o n s  should be changed accordingly t o  e l imina te  the  drawing 
e x t r a .  Simple, compact, symmetrical shapes can be cleaned up i n  one 
draw. Tongued sec t ions  o r  asymmetrical sec t ions  r equ i re  two draws a s  
d ies  w i l l  n o t  s tand  the  reductfon necessary t o  f i n i s h  i n  one draw. 

Other savings may be poss ib le  i n  t h e  length s p e c i f i c a t i o n s .  Long 
exact  lengths  a r e  possfb le  t o  produce but  the  length  e x t r a s  may be 
avoided i f  ends a r e  acceptable ,  No length  e x t r a  i s  charged i f  m i l l  
l engths  a re  s p e c i f i e d  o r  i f  lengths  a re  f'urnished i n  mul t ip les  of l e s s  
than 24 inches. No boxing charge i s  made f o r  m a t e r i a l  shipped i n  
s tandard packages, Generally t h i s  i s  i n  wooden boxes of around 500 
pounds gross  each. 

F re igh t  i s  prepaid on shipments of 200 pounds n e t  o r  more where 
we c c n t r o l  the  rout ing .  

So much f o r  the  ways and means of  spec i fy ing  shapes a t  t h e  low- 
e s t  possfb le  c o s t  assuming ex t rus ion  i s  the  most eeonomlcal production 
proceas.  

- 

Other processes such as  sand cas t ing ,  forging,  stamping and pre-  
c i s fon  moulding have a  d e f i n i t e  place i n  our economy. Each process ,  
ex t rus ion  included, a fao  has f t s  l i m i t a t i o n s .  In  the  f i n a l  a n a l y s i s  
you a r e  the  one t h a t  w i l l  make the  dec is ion  a s  t o  which process i s  the 
b e s t  s u i t e d  t o  any p a r t i c u l a r  app l i ca t fon .  

Do n o t  h e s i t a t e  t o  aek q s  f o r  our  opinion and g e t  a l l  the  f a c t s  
before making t h e  dec is ion .  ,We w f l l  be g lad  t o  f i g u r e  p r i c e s  and e s -  
t imate weights per'  f o o t  and otherwise comment on a  poss ib le  new app l i -  
c a t i o n ,  To help us t e l l  you t h e  most economi c a l  way t o  extrude p lease  
gfve complete fnformation with t h e  inqui ry .  What I have been s t r e s s -  
ing Ps covered i n  our Q u a l i t y  Control Sheets which should be f i l l e d  out 
a t  the  inqui ry  s t a g e ,  We should know whether b rass ,  brocze o r  copper 
a r e  s p e c i f f e d  and the  desfred p h y s ~ c a l  p roper t i e s  i f  they  a r e  impor- 
t a n t .  The c ross - sec t iona l  dimensions should be c lassed  a s  t o  which 
f e  merely a layout  dimension and which i s  c r i t i c a l ,  I f  c r i % f c a l ,  then 
t h e  maximum and minimum Pfmits t e l l  u s  whether o r  not  t o  f i g u r e  on the  
b a s t s  of a gazing draw. 
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Fur the r  q u a l i t y  con t ro l  information i s  important and ex- 
tremely h e l p f u l  i n  keeping down c o s t s .  This includes answers t o  
such quest ions a s  t o  whether you in tend t o  check m a t e r i a l  with 
go - no go gauges, what the  length of the  f i n i s h e d  p a r t  w i l l  be, 
what processing opera t ions  you expect t o  put  on the  ma te r i a l ,  
what i s  the  u l t ima te  end use  and what a re  t h e  est imated annual 
requirements f o r  the  job. 

This da ta  w i l l  he lp  u s  decide a s  t o  the  b e s t  type of d ie  ma- 
t e r i a l s  - whether r e g u l a r  s t e e l ,  Vanadium s t e e l ,  o r  cemented c a r -  
b ides .  Furthermore, we can concentrate  our e f f o r t s  on the  c r i t i -  
c a l  f e a t u r e s  and thus  make c e r t a i n  the  m a t e r i a l  we f u r n i s h  w i l l  
do the  job it was designed t o  do. Our processing technique w i l l  
be s e t  up with t h i s  information i n  mind and the  f i n a l  r e s u l t  
w i l l  be sound economical production i n  our  p l a n t  a s  we l l  a s  i n  
yours.  

T h a t s s  a  group of miscellaneous ex t rus ions .  The b i g  tuning-  
fo rk  s e c t i o n  has a  r a t h e r  i n t e r e s t i n g  app l i ca t ion :  i t ' s  a  coun- 
terweight  f o r  a  Boeing A f r c r a f t  job. I t P s  simply t o  non-magnetic 
m a t e r i a l  a s  s p e c i f i e d  and had t o  f i t  over a  r i b  sec t ion .  Well, 
we p r a c t i c a l l y  knocked ourselves out  t r y i n g  t o  hold 15 o r  20 
d i f f e r e n t  dimensions and weren t producing very f a s t  u n t i l  we 
found out  t h e  whole s t o r y  a s  t o  how the  job was used. We made 
gages t o  check t h e  i n s i d e  between the two l egs  - t h a t f a  t h e  heavy 
s e c t i o n  i n  t h e  c e n t e r  - and l e t  t h e  o the r  dimensions f a l l  where 
they  may, and i t  worked ou t  very we l l .  The c i r c u l a r  piece a t  
l e f t - c e n t e r  - it d o e s n s t  show up too  we l l  i n  the  p ro jec t ion  here,  
b u t  it has a  l o t  of s e r r a t i o n s  around t h e  ou t s ide  t h a t  we t r i e d  
t o  hold. That sawcut shows up p r e t t y  rough. But when we d i s -  
covered those s e r r a t i o n s  were not  important - they were simply 
t o  he lp  mold o r  help the  m a t e r i a l  t h a t  was t o  be i n  molded rubber 
f o r  f r i c t i o n  - we go t  t h a t  job out .  

Well, M r .  Putman and I w i l l  be happy t o  answer any ques t ions  
a  l i t t l e  l a t e r  on. 

Thanks a  l o t ,  M r .  h n l a y .  

Our next  speaker t h i s  morning i s  John Horn. He $ 3  the  manager 
of the General Technical Serv ices ,  Engineering Services  Divis ion.  
John i s  going t o  t e l l  u s  about the  organiza t ion ,  funct ion  and 
var ious  se rv ices  of hLs p a r t i c u l a r  group. 

John Horn 

Gentlemen, a s  9 t o l d  you on the  opening day of t h i s  p a r t i c u -  
l a r '  s e s s ion ,  I B m  a  convert  of long s tanding  t o  value a n a l y s i s .  I 
be l i eve  t h a t  value ana lys f s ,  t o  r epea t ,  i s  a gold mine, and I 
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t h i n k  i t B s  going t o  continue t o  be a gold mine f o r  a long, long time, 
i f  not  fo rever ,  When I say t h a t ,  I mean i t ,  because t h e r e  a re  always 
so many new things cropping up, and un less  we keep cons tan t ly  aware 
of what i s  new and take  advantage of those new th ings  i n  our designs,  
we a r e  going t o  lose .  If we do take advantage of it, wet re  j u s t  go- 
ing t o  keep on g e t t i n g  gold out of the  mine. 

I t h i n k  I became a convert  t o  value a n a l y s i s  l a r g e l y  from the  
f i r s t  sample of value ana lys i s  t h a t  I ever  saw. As I remember it, it 
was one of the  f i r s t  cases t h a t  Larry Miles tackled  a f t e r  he took on 
th5.s job. I wonBt mention the product,  but  it was a box of some kind. 
~ 6 e  box had a door i n  f r o n t ;  t h a t  door, of  course,  had a few hinges 
on it. Larry looked a t  t h i s  t h i n g  and s a i d ,  "what does t h i s  hinge 

It 11 cos t?fs  Well, the  hinge cos t  x number of cents  o r  d o l l a r s .  That 
I1 13 x number of cents  o r  d o l l a r s  was fa r  more than the  hinge ought t o  
be worth. " ~ u t  why does it c o s t  t h a t  much?" Well, it seemed t h a t  
apparent ly  when t h i s  box, o r  i t s  forerunner ,  was f i r s t  designed, per -  
haps 30 o r  35 years  ago, the  way people made hinges was t o  take a 
s o l i d  s l a b  of i r o n ,  m i l l  it out t o  the  form of a hinge and d r i l l  a 
hole i n  it.  I ' m  q u i t e  s u r e ,  al though I P v e  nothing t o  back it with 
and I ' m  s t i c k i n g  my neck out  i n  saying t h i s ,  t h a t  t h a t  hinge was be- 
ing used on t h a t  box because every time t h e  engineer  had a new design 
f o r  the  box he went t o  the  design draftsman and s a i d ,  "I want some- 
t h i n g  l i k e  t h i s  only wi th  something changed ins ide . "  So t h e  des igner  
saSd t o  himself ,  ' A l l  r i g h t ,  he wants a box; t h e r e  Is the box, t h e r e ' s  
t h e  hinge - I can use a l l  of t h a t ,  but  i n s i d e  he wants something e l s e  

I1 so I put  something e l s e  ins ide .  I ' m  q u i t e  sure t h i s  kept on repea t -  
ing i t s e l f ,  and repeat ing  i t s e l f ,  without any regard  t o  the  f a c t  t h a t  
boxes and hinges,  30 o r  35 years  ago, were made by e n t i r e l y  d i f f e r -  
en6 methods than they a r e  today. Larry saw t h i s  hinge and adapted 
the  hinge t o  present-day manufacturing methods. I t h i n k  he came down 
t o  a c o s t  t h a t  was l e s s  than 1% of the  o r i g i n a l  hinge. Why do I 
mention t h i s ?  This hinge quest ion? I do mention it because I t h i n k  
we engfneers  s i n  i n  t h a t  p a r t i c u l a r  r e spec t  t h a t  whenever we make a 
new design, p a r t i c u l a r l y  of p a r t s ,  i t s s  q u i t e  a common tendency t o  do 
t h a t  very  th ing  t h a t  I B m  t a l k i n g  about; we go t o  the design draftsman 
and sag,  "I want 8omethSng l i k e  t h i s ,  only a l i t t l e  d i f f e r e n t .  " The 
minute we do t h a t  we t i e  up the  ind iv idua l  % th inking .  That f s t h e  
important poin t :  we e n g i n e e ~ s  should bear  i n  mind never t o  t i e  a 
mancs views down from t h e  beginning. 

What can you people do about t h i s ?  Well, I understand a good 
many of you a re  engineers ,  and maybe i f  you bear  the  po in t  i n  mind 
you can inf luence  o t h e r  engineers  not  t o  use t h i s  approach of p u t t i n g  
something before people and saying, "I want something l i k e  t h i s  only 
d i f f e r e n t  in such and such a r e s p e c t . "  I r e a l i z e  t h a t  t h e  responsi-  
b i l f t y  r e s t s  a t  t h e  engineerfng end, but  I t h i n k  you, by bearing the  
po in t  cons tan t ly  i n  mind, i n  working with the  engineer,  can he lp  t o  
g e t  r f d  of t h a t  old-fashioned r e s t r i c t i n g  approach, So much on t h a t .  



I thought it might be i n t e r e s t i n g  t o  you t o  know what t h e  
Engineering Services  Divis ion i s .  I t ' s  p a t t e r n  has been es tab -  
l i s h e d  i n  the l a s t  12 months, more o r  l e s s ,  and why I t h i n k  you 
w i l l  be p a r t i c u l a r l y  i n t e r e s t e d  i n  it i s  t h a t  i t s  p a t t e r n  i s  
l i k e l y  t o  be t h e  p a t t e r n  of a good many engineering organiza t ions  
i n  d i f f e r e n t  product l i n e s .  There a r e ,  of course,  departments 
and sec t ions  i n  the  Engineering Services  Divis ion t h a t  obviously 
wonBt be repeated  i n  t h e  product l i n e s ,  but  some of them, I ' m  
q u i t e  sure ,  w i l l .  So I thought I t  d give you, although it i s  
nothing new, t h i s  information which you can f i n d  i n  the  organi- 
za t ion  d i rec to ry ,  i f  you a r e  one of t h e  f o r t u n a t e  people t h a t  a r e  
e n t i t l e d  t o  an organiza t ion  d i rec to ry ;  I ' m  making tha t  crack from 
t h e  convict ion t h a t  our present  po l i cy  i s  wrong i n  t h e  r e spec t  
t h a t  we have developed an organiza t ion  d i r e c t o r y  which i s  r e a l l y  
a handbook f o r  i n t e r n a l  use ,  t h a t  every one needs; but f o r  some 
reason o r  o t h e r  t h e  r u l i n g  i s  t h a t  the  organiza t ion  d i r e c t o r y  i s  
only a v a i l a b l e  t o  those whose names a r e  i n  i t .  In o the r  words, 
i f  you happen t o  be a manager o r  the  equiva lent  and have your 
name i n  it, you g e t  a copy of t h e  organiza t ion  d i rec to ry ,  bu t  a l l  
t he  10 o r  15 o r  100 people t h a t  work under you have access  only 
t o  your copy - t hey  c a n ' t  g e t  one. For t h a t  reason, you might 
n o t  have seen the  organiza t ion  d i r e c t o r y  i n  which i s  a v a i l a b l e  
t h i s  cha r t ;  i t ' s  too small  f o r  you t o  see  from where you s i t ,  but  
here it i s .  The c h a r t  covers the Engineering Services  Division. 

There 's  M r .  Winne who, a s  you a l l  know, i s  Vice Pres ident  
i n  Charge of Engineering Services;  under him i s  Frank McCune who, 
I understand, t a l k e d  t o  you the  o t h e r  day - h e ' s  a s s i s t a n t  mana- 
ger .  The d i v i s i o n  i s  broken down i n t o  seven departments, and 
these  seven departments a re :  f i r s t ,  t he  Advance and Development 
Engineering Department; it i s  no t  "advancedt' development, but  
Advance and Development. What those words-really mean i s  t h a t  
the  group of people i n  t h e r e  a r e  t h e  group t h a t  w i l l  look ahead 
i n t o  the  f u t u r e  and t r y  t o  foresee  what kind of engineering,  what 
kind of products and th ings  a r e  necessary f o r  t h e  long p u l l ,  no t  
f o r  today o r  tomorrow, but  f i v e  years  hence, o r  t e n  years  hence, 
t o  be sure t h a t  t h e  General E l e c t r i c  Co. w i l l  maintain i t s  leader-  
s h i p  i n  engineering i n  t h e  f u t u r e .  That department i s  under t h e  
managership of Barry F. M i l l e r  who came t o  u s  from P i t t s f i e l d  
where he joined the  Works Laboratory, I be l i eve ,  r i g h t  a f t e r  
co l lege ,  and made h i s  way up t o  become head of t h a t  labora tory .  
There he d id  an e s p e c i a l l y  e x c e l l e n t  job i n  developing the  kind 
of paper and i n s u l a t i o n  m a t e r i a l s  t h a t  a r e  needed i n  t r a n s f  o m e r s  . 

The next  department i s  t h e  Design Engineering Department. 
This department i s  under M r .  E. E. Parker who r e c e n t l y  came from 
the  Turbine Divis ion where he was manager of engineering.  The 
Design Engineering Department i s  s e t  up t o  f o s t e r  the  execution 
of todayBs  designs.  I say  exe'cution of designs meaning t o  ca l -  
c u l a t e  them, f i g u r e  them ou t ,  make necessary drawings, s p e c i f i -  
ca t ions  and i n s t r u c t i o n s ,  and d e l i v e r  t h i s  information t o  the  



f a c t o r y  f o r  the f a c t o r y  t o  t u r n  out t h e  product t o  go out the  back 
door. In  o t h e r  words, the Design Engineering Department i s  con- 
cerned w i t h  today 's  product and tomorrowfs product and when I say 
tomorrow it may be next  y e a r ' s  a s  con t ras t ed  with f i v e  o r  t e n  years  
o r  f a r t h e r  i n  the  f u t u r e ,  

Then the  next  department is  t h e  Production Engineering Depart- 
ment. That department is a l s o ,  f o r  the  time being, under E, E ,  
Parker ,  It w i l l  even tua l ly  have a manager of i t s  own, but  with the  
manpower shortage we haven ' t  been ab le  t o  f i n d  a man f o r  it y e t ,  so 
Ed Parker i s  running i t .  The P ~ o d u c t  ion Engineering Department ' s 
Rznction w f l l  be t o  t i e  i n  with the  f a c t o r y  t o  see  t h a t  the  Design 
Engineering Department's ideas  a r e  proper ly  executed so t h a t  we g e t  
the  r i g h t  kind of q u a l i t y  i n  t h e  product,  t he  r i g h t  kind of c o s t s ,  
and a l l  those th ings  t h a t  you a l l  know s o  wel l  can be go t t en  only 
by in t imate  contact  between manufacturing and engineering.  

The next  group i s  t h e  Technical & Engineering Administrative 
Services  Department. As you know, i n  order  t o  run any kind of  bus i -  
ness ,  even engineering,  a c e r t a i n  amount of adminis t ra t ion  i s  r e -  
quired:  how t o  make budgets, how t o  keep a check on c o s t s  and ex- 
penses, how t o  a t t r a c t  and dea l  with people, and i n  add i t ion  t h e r e  
a r e  the  ques t ions  of developing proper rou t ines  and methods f o r  do- 
ing th ings  t h a t  engineers  have t o  do. I ' m  going t o  come back t o  
t h i s  department a l i t t l e  l a t e r  because i t ' s  the  department t h a t  I 
am a member of and the  one t h a t  I t h i n k  you might be most i n t e r e s t -  
ed i n .  

Then we have the  Stand-ards Services  Department under M r .  R .  C .  
Sogge. That ' s  an  o l d  department which you no doubt a r e  f a m i l i a r  
wi th  and probably working w i t h  p r a c t i c a l l y  every day i n  t h e  week. 
I t s  f'unctfon i s  t o  see  t h a t  we have and use developed s tandards f o r  
the  kind of ma te r i a l s  t h a t  lend themselves t o  s t andard iza t ion  and 
t h a t  we use the  same kind of s tandards throughout the  company so  
t h a t  our products can be interchanged from one p lace  t o  the  o the r  
and be made t o  the  same s tandard  specs,  whether i t ' s  Bridgeport ,  
Schenectady, Oshkosh, o r  wherever i t  might be. 

Then we have t h e  Techniqal Personnel Development Services  De- 
partment - sometimes I wonder how they  design these  names. That 
used t o  be known as  the  Technical Recrui t ing  and Education Dept.; 
t h a t B s  under M r .  M, M .  Boring - t h e  department t h a t  goes out  t o  
co l l eges  and interviews and h i r e s  engineers  and then s e t s  up the  
courses t h a t  you a r e  so  we l l  f a m i l i a r  w i t h ,  t he  genera l  courses ,  
t h e  advanced and c r e a t i v e  engineering courses,  e t c . ,  t h a t  a r e  a v a i l -  
a b l e  t o  our young engineers .  

Over and above these  s i x  u n i t s  t h a t  I have mentioned so f a r ,  
we have the  General EngSneer-lng Laboratory which i s  a l s o  a p a r t  of 
t h e  Engineering Services  Divis ion.  I ' m  not  going t o  t r y  t o  d t e l l  you 



what they do because I t h i n k  you a l l  know. Largely, t h e  General 
Engineering Laboratory under Erny  Johnson i s  the  p lace  where ideas  
a r e  worked i n t o  something p r a c t i c a l  before it becomes a product 
t h a t  a product l i n e  can take over. For ins tance ,  i n  t h e  i n s t m -  
ment f f e l d ,  very o f t en  w e  f i n d  t h a t  an engineer  has an idea f o r  
an instrument and we see t h a t  t h e r e  i s  a demand f o r  some few, 
perhaps 25 o r  50 of them, It wouldnst  pay u s  t o  take t h a t  kind 
of a device over t o  Lynn and ask them tomake it where they  a r e  
s e t  up f o r  mass  production of perhaps 25 o r  50  instruments an 
hour. So we b u i l d  and s e l l  t hese  smal l - lo t  designs out  of the  
General Engineering Laboratory u n t i l  such time a s  they  become 
i n  s u f f i c i e n t  demand t o  be worthwhile f o r  a production l f n e  t o  
take over. In  add i t ion  t o  t h a t ,  the l ab  a l s o  i n v e s t i g a t e s  the 
p o s s i b i l i t i e s  of us ing  a l o t  of t h e  s o r t  of th ings  t h a t  a re  de- 
veloped i n  the  Research Laboratory and s i m i l a r  s p o t s *  The Re- 
search Laboratory, a s  you know, i s  f o r  fund-amental research;  
they  broadly discover  th ings  and those t h a t  look l i k e  they have 
p r a c t i c a l  a p p l i c a t i o n  t h e  General Engineering Laboratory engi -  
neers  take over; and if they  can develop them i n t o  something t h a t  
i s  p r a c t i c a l  they, i n  t u r n ,  pass over t h e  ideas t o  the  design 
engineers  who then g e t  the  help of the  Works Laboratoriee t o  g e t  
the  wrinkles  out  and make app l i ca t ion  items f o r  commercial pro- 
duction. 

I want now t o  take you back f o r  a minute t o  t h e  Technical 
and. Engineering Administrat ive Department under Charl ie  Leader, 
because, a s  I sa id ,  t h a t  a s  the  one I am connected wi th  and per-  
haps the  one t h a t  you a r e  immediately i n t e r e s t e d  i n .  We a re ,  a t  
t h e  moment, s p l i t  up i n t o  four  sec t ions .  We have an Appearance 
Deeign Sect ion under Fred Schaus; I don ' t  know whether he has 
spoken t o  you a s  y e t ,  but  he w i l l  and h e ' l l  t e l l  you a l l  about 
h i s  p a r t i c u l a r  a c t i v i t i e s .  

Then we have a Draft ing Services  Sect ion under A .  H. Rau 
and h i s  funct ion ,  he ana h i s  a s s o c i a t e s ,  i s  t o  analyze the way 
drawings a r e  made, how they  can be made b e t t e r ,  how t o  g e t  the  
r i g h t  kind of draftsmen, how t o  use the  r i g h t  kind of d r a f t i n g  
t o o l s  and implements, e t c .  I be l i eve  A r t  Rau I s  going t o  t a l k  
t o  you before you go,  back home and I t h i n k  y o u D l l  f i n d  h i s  s t o r y  
very i n t e r e s t i n g .  He i s  going t o  t e l l  you e s p e c i a l l y  about s i m -  
p l i f i e d  d ra f t ing ;  and sSmplif ied d r a f t i n g  t o  me i s  value ana lys i s ,  
pure and simple. B r i e f l y ,  we have found i n  tak ing  a good look 
a t  our drawings t h a t  we a r e  spending a s  much, on t h e  average,  as 
3% t o d 6 @  more d r a f t i n g  time than w e  ought t o  t o  make t h e  draw- 
ings than the  f a c t o r y  needs, and A r t  has developed a way of g e t -  
t i n g  a t  t h a t  p a r t i c u l a r  obsolete  p r a c t i c e .  He i s  now engaged i n  
a program where he i s  going before every one of t h e  5000 o r  more 
draftsmen i n  t h e  General E l e c t r i c  Co. ; t h a t  i s ,  i n  groups of 25 
o r  so people,  and suggest ing t o  them how they  might make t h e i r  
drawings accura te  enough and i n t e l l i g i b l e  enough s o  t h a t  they  can 



be used  by the  f a c t o r y  and s t i l l  be simple enough not  t o  need a l l  t he  
unnecessary l i n e s  t h a t  those who go t o  school t o  l e a r n  d r a f t i n g  a r e  
taught  a drawing should contain.  

A t y p i c a l  example of what I mean i s ,  i f  you go t o  school and 
l e a r n  d r a f t i n g  and a  ques t ion  comes up about making a cannon b a l l ,  
t h e  p ro fesso r  w i l l - t e l l  you t o  make t h r e e  c f r c l e s  t o  show the  cannon 
b a l l  i n  t h r e e  d i f f e r e n t  views. T h a t P s  the  kind of th ings  t h a t  we a re  
doing - perhaps n o t  q u i t e  a s  bad as  t h a t  - but a  l o t  o f  t h a t  s o r t  of 
t h i n g  i s  involved i n  everybodyPs d r a f t i n g  p r a c t i c e s .  For ins tance ,  
drawing f u l l  c i r c l e s  f o r  symmetrical f langes  and th ings  l i k e  t h a t ,  
where you can g e t  along by drawing j u s t  a  small  segment of the  com- 
p l e t e  p a r t ;  o r  drawing views of a  s t e e l  p l a t e , f o r  example, where it 
s u f f i c e s  t o  spec i fy  t h a t  it i s  2 x 4 x 114 inch. 

Next, we have an Administrat ive Services  B c t i o n  under Bernie 
Dalton, and a s  I ind ica ted  before,  h i s  problem i s  t o  develop rou t ines ,  
forms and methods f o r  a l l  t he  engineering admin i s t r a t ive  e f f o r t  going 
on, t h a t  i s ,  methods f o r  keeping t a b  of people, methods of keeping t ab  
of c o s t s ,  methods of keeping tab  of expenses, and a l l  t h a t  s o r t  of 
t h i n g s t h a t  any business  organiza t ion  has got  t o  have t o  do a  good job. 

F i n a l l y ,  we come down t o  my own sec t ion ,  t h e  General Technical 
Services  Sect ion,  where we a r e  l a r g e l y  engaged i n  two l i n e s  of a c t i -  
v i t f e s :  A c t i v i t y  #l, which I have been engaged i n  f o r  a good many 
years  and which i s  very dear  t o  m y  h e a r t ,  i s  t h e  dissemination of tech- 
n i c a l  information wi th in  the  engineering organizat ions of the  Company. c/ 
For years  I have d e a l t  wi th  t e c h n i c a l  information i n  var ious forms - 
p u t t i n g  emphasis on Company-created t echn ica l  information but  it so  
happens t h a t  wi th in  the  l a s t  few weeks the  Main Library has a l s o  been 
given over  t o  m y  care ,  so  I n m  now respons ib le  f o r  the  so -ca l l ed  pub- 
l i s h e d  type of t e c h n i c a l  fnformation, a s  wel l .  

A s  I s tand here and speak t o  you %here a r e  probably i n  the  neigh- 
borhood of 58 t o  75 t e c h n i c a l  documents being w r i t t e n  by engineers  
around the  Company; men who d id  some work, made a  s tudy of something, 
and now a r e  s i t t i n g  down and w r i t i n g  i t  up. Why I s  he wr i t fng  it up? 
To t e l l  h i s  people, the  ones f o r  whom he d i d  t h e  work, o r  h i s  a s soc i -  
a t e s ,  what he dfd and what he4 found out .  But t h a t  fnformation i s  j u s t  
a s  l f k e l y  t o  have value a  year  from today, o r  two o r  t e n  years  hence 
a s  it has today, and so we encourage such documentation and ask  our l' 

people t o  wr i t e  r e p o r t s  and f i l e  them i n  a  c e n t r a l  p lace .  There t h e y  - 
a r e  then cataloged so  t h a t  when any one has a  problem they  can go t o  
the  @-E Technical Data Center and g e t  the  item o r  a  bibl iography o f  
a19 the  i%ems t h a t  have been w r i t t e n  wfthin the  Company on a  p a r t i c u -  
l a r  s u b j e c t .  I want you t o  bear  t h a t  i n  mind because I can v i s u a l i z e  
t h a t  you i n  t h i s  value ana lya i s  work may g e t  i n t o  conversation w i t h  
engfneera who might perhaps drop some word l i k e  thi; ,  "I wish I knew 
where I could g e t  some information on t h i s  sub jec t .  You might then 
very w e l l  t h i n k  of t h e  G, E. Technical Data Center i n  Building #5 here 



i n  Schenectady a s  a source where t h e r e  may be information a v a i l -  
ab le  t h a t  both the  engineer  and you can use .  

There i s  another  p a r t  t o  my a c t i v i t y  i n  the  data  f i e l d  and 
t h a t  i s  the  publ ishing of the  Engineering and Laboratory Ac t iv i -  
t i e s  B u l l e t i n .  I d o n F t  know whether you a r e  f a m i l i a r  w i t h  i t  o r  
no t ,  but every two months I i s s u e  a pub l i ca t ion  t h a t  t r i e s  t o  
h igh l igh t  the  a c t i v i t i e s  t h a t  a r e  going on i n  the  d i f f e r e n t  engi-  
neering d iv i s ions  and l a b o r a t o r i e s  throughout the  Company wi th  the  
idea t h a t  a man i n  For t  Wayne, say,  may know what a man i n  Lynn 
may be doing. Very o f t en ,  a s  you so we l l  r e a l i z e ,  i f  somebody 
does something on motor i n s u l a t i o n  i n  one loca t ion ,  the  chances 
a r e  t h a t  the re  a r e  people i n  o t h e r  loca t ions  t h a t  a r e  doing the  
same kind of work, and we want t o  br ing  those people toge the r  so  
t h a t  they  can compare no tes  and g e t  the  most b e n e f i t  out  of t h e i r  
e f f o r t s  and not  go on doing unnecessary dupl ica t ion .  

In  add i t ion  t o  the  Engineering and Laboratory A c t i v i t i e s  
B u l l e t i n ,  I a l s o  i s s u e  an Inventions Digest  wherein I t r y  t o  t e l l  
t he  engineers ,  o r  the  subsc r ibe r s ,  if you p lease ,  what invent ions 
have been f i l e d  i n  the  General Elec t rSc  Co. i n  the  p a s t  month. 
What good i s  t h a t ?  Well, Iull t e l l  you. I very o f t e n  quest ion 
the  need f o r  t h i s  publ ica t ion;  a s  a mat ter  of f a c t ,  I s t a r t e d  it 
under pressure ;  every  once i n  a while somebody would come along 
and say we needed a t h i n g  l i k e  t h a t  and I d i d n D t  t h i n k  we d id  so 
I kept s t a l l i n g  on it u n t i l  f i n a l l y  the  boss s a i d ,  "I t h i n k  you 

19 ought t o  t r y  it. So I did,  and a f t e r  I had two i s sues  out I 
ft s e n t  out a c f r c u l a r  l e t t e r  and asked, How good i s  t h i s  th ing?  

Do you want i t ?  O r  can you g e t  along without i t ? "  And i f  any- 
body ever  go t  response r e t u r n s ,  I did.  95% came back and s a i d  
they  a l l  wanted it continued, and I have been publ ishing it f o r  
t e n  of f i f t e e n  yea r s ,  and every time I t h i n k  of abol i sh ing  it, 
somebody says I c a n 8 t  do i t .  So I guess i t B s  a good pub l i ca t ion ,  
although t o  my way of f i g u r i n g  I don t q u i t e  see i t s  a p p l i c a t i o n  
excepting a s  t h e  engineer  t e l l  me they ve ry  o f t e n  a r e  wondering 
about how t o  overcome some problem and by glancing over t h i s  
P i s t fng  of invent ions taken out ,  they  f i n d  t h a t  perhaps t h i s  
idea  o r  t h a t  idea  w i l l  he lp  and by going back i n t o  the  Patent  
Dept, and s tudying tgese  invent ions they  very o f t e n  g e t  he lp .  
O f  course, t h a t B s  what t h e  pub l i ca t ion  i s  f o r  - t o  help.  

As P i nd ica ted ,  I have r e s p o n s f b i l i t y  f o r  an e n t i r e l y  d i f -  
f e r e n t  l i n e  of  a c t t v i t y  a l s o ;  t h a t  i s ,  f o r  the r e c r u i t i n g  and 
t r a i n i n g  of semi-technical people, meaning people who a r e  capable 
of being engineering o r  l abora to ry  a s s i s t a n t s ,  draftsmen, and the  
l i k e ;  people who do not  have o r  do no t  need a f 'u l l  four-years 
graduate engineer  s degree,  

With the  manpower shortage,  i t  has become q u i t e  obvious t o  
u s  - and I t h i n k  9% has become obvioua t o  moat people, al though 



most people seem t o  do more t a l k i n g  about it than t ak ing  a c t u a l  
a c t i o n  - t h a t  o f t en  eng inee r s s  time i s  not  u t i l i z e d  t o  t h e  f u l l e s t  
b e n e f i t  of the  i n d i v i d u a l s B  c a p a b i l i t i e s .  We f i n d  t h a t  we have 
our engineerfng work so organized t h a t  an engineer  with a &-year 
degree ma spend 4% o r  s o  of h i s  time doing t h e  kind of th ings  r t h a t  h i s  -year degree i s  requfred f o r  while the  r e s t  of h i s  time 
i s  taken up t o  make curves o r  take  readings of f  meters o r  he lp  h i s  
s e c r e t a r y  w r i t e  a l e t t e r  on the typewri te r ,  o r  do some darn th ing  
Xike t h a t .  We f e e l  t h a t  i f  we analyze the  engineering jobs r i g h t ,  
wenPl  be ab le  t o  u t i l i z e  our  engineering t a l e n t  t o  a much f u l l e r  
e x t e n t  and by br inging i n  t r a i n e d  people t o  work with t h e  engineers  
we s h a l l  be able  t o  overcome a p a r t ,  a t  l e a s t ,  of t h i s  se r ious  
t e c h n i c a l  manpower shortage.  

I be l i eve  t h a t  I was supposed t o  speak f o r  about 30 minutes 
and my 30 minutes a r e  up. But  before I c lose  I g d  l i k e  t o  say t h i s :  
I hope t h a t  you as value ana lys t s  w i l l  consider  yourselves the 
value counselors t o  t h e  engineers .  If you approach your job i n  
t h a t  frame of mind I t h i n k  y o u f l l  f i n d  t h a t  the  engineers  a r e  go- 
ing  t o  be very kind t o  your ideas  and your suggest ions and give 
you f u l l  cooperation. Bear i n  mind, fe l lows,  t h a t  engineering i s  
l a r g e l y  a mat ter  of p u t t i n g  value i n  designs; engineers  have got  
t o  produce value - otherwise,  they  wouldn" be i n  ex i s t ence .  And 
any advice t h a t  an engineer  can g e t  a s  t o  how t o  g e t  more value 
out  of t h e  p a r t i c u l a r  product t h a t  he i s  concerned with,  the  b e t t e r  
he i s  going t o  l i k e  it and the  more welcome you a r e  going t o  be i n  
h i s  ba i l iwick ,  With those few words, IPd l i k e  t o  c lose ,  but  i f  you 
have any ques t ions ,  I ' d  be g lad  t o  answer them. ..... 

ThereBs  one po in t  I g d  l i k e  t o  make here about John. Hers  r e s -  
ponsible  f o r  t h i s  t r a i n i n g  of t e c h n i c a l  a s s i s t a n t s  t o  engineers  and, 
of course, some of those a s s i s t a n t s ,  I f irmd, a r e  g i r l s .  I t h i n k  he s 
doing a p r e t t y  doggone good job and now I know who t o  thank, because 
some of those g i r l s  a r e  q u i t e  n ice  looking. ..... 

I t o l d  you t h a t  I was lay ing  out  the  programs; somebody e l s e  
i s  doing t h i s  t r a i n i n g  t h a t  youD r e  t a l k i n g  about.  Not t h a t  I don t 
want t o ,  but  I d o n s t  have the  time. 

f 

Q. How can we g e t  the  Engineering and Laboratory A c t i v i t i e s ?  

A ,  The sfmplest  way, if you a r e  i n  Schenectady, i s  t o  telephone 
me, o r  i f  youQre  %n another  p lan t  drop me a l i n e  and t e l l  me you'd 
l i k e  t o  be on t h e  mail ing l i s t ,  and un less  I can discover  something 
wrong wfth your name o r  some reason why you shouldnf t have i t ,  you 
w i l l  g e t  i t ,  

M r ,  MiPes 2 FeElows, P want you t o  know John Horn. He i n  
General E l e c t r i c  @o , r ep resen t s  more information, knowledge about 
t h e  source of more fnformation, than  any one e l s e  by odds of 5 t o  1. 



If You have asked t h e  ques t ion  a  number of time;, How a r e  we going 
t o  g e t  t h i s  information from p l a n t  t o  p lan t?  John has inves ted  
probably ha l f  of h i s  time f o r  15 years  on t h a t  a c t i v i t y .  He hat; 
a  wonderful bunch of publ ica t ions  t h a t  endeavor t o  do t h a t .  Now, 
Johnss  philosophy i s  e x a c t l y  the  philosophy t h a t  we're a l l  t r y -  
ing  t o  l e a r n  and t h a t  i s  t h a t  none of u s  can do a  good enough 
job on anything, I ' v e  heard John say t h a t  we're doing everything 
we can t h i n k  of t h a t  makes aense t o  g e t  t h i s  information out  and 
we b o w  weB r e  no t  g e t t i n g  it out  we l l  enough. We know t h a t  the  
wheel i s  s t i l l  being rediscovered; we ?ve  bumped i n t o  it time and 
tfme again.  So I ' d  l5ke f o r  you t o  h o w  t h a t  John Horn i s  on 
M r .  Winneb s t a f f ,  t he  top  of our engineering organiza t ion .  He 
knows whatPs  going on; he s i t s  i n  on these  meetings; more than 
any one e l s e  he knows what the  var ious l abora to res  a r e  working 
on - what they  have worked on - and h e v s  j u s t  a s  c lose  a s  your 
t e  Pephone. 

Afternoon, 10th  Day, Oct. 17, 1952 - Larry Miles 

Today i t g s  going t o  be our p leasure  t o  chat  a  l i t t l e  about 
the  r e l a t i o n s h i p  of purchasing value a n a l y s i s  t o  accounting, t o  
overhead, t o  paperwork, t o  dup l i ca t ion  of e f f o r t ,  e t c .  This i s  
a  s o r t  of a  mixture of th ings  t h a t  have come up. L e t t s  br ing  
them up, and chat  jus t  a  l i t t l e  about them. 

When we s t a r t e d  value a n a l y s i s  work t h e  f i r s t  t h ing  t h a t  
jumped up was those who were doing c o s t  reduct ion  work s a i d ,  "A 
h o r r i b l e  waste of money; a  complete and u n j u s t i f i a b l e  dup l i ca t ion  
of expense. Metre a l r eady  doing t h a t .  Show us  one th ing  t h a t  
you pzopose t o  do i n  value a n a l y s i s  t h a t  i s n ' t  a l ready being 
done. Mow, t h a t  was a tough th ing  t o  combat before we had posi-  
t i v e  proof.  I want t o  say  t h i s :  probably the  shadow t h a t  may 
come f n  f r o n t  of value ana lys f s  - and i t g s  jus t  a  shadow - t o  
s t o p  you from g e t t i n g  t h i s  kind of nonsense out of t h e  cos t ,  most 
o f t e n  w i l l  be, "It s  a  dup l i ca t ion  of expense. tl 

L e t D s  take  a  par , t icu lar  job. We t o l d  you about t h e  con t ro l  
device. F i r s t  of aPE, w e  showed you t h e  sp r ing  cover, t h e  p las -  
t i c  cover, t h e  box, r i g h t  through p a r t  a f t e r  p a r t ,  where the  cos t  
could be reduced 5%. On t h a t  p a r t i c u l a r  item we were asked t o  
s t o p  because engineering cos t  reduct ion groups had completed 
everything i n  t h a t  phase, manufacturing i n  t h a t  phase, and pur- 
chasing groups had completed t h a t  phase. They s a f d  - and these  
a r e  almost t h e  words given by a  s t a f f  manager - " 1 t 8 s  c r iminal  
t o  waste the  CompanyBs money t h i s  way i n  dup l i ca t ion  of e f f o r t .  11 
Well, we knew t h e r e  was something there ;  we d i d n B t  suspect  it 
was a s  g r e a t  a s  it i s .  We went ahead s fnce  t h a t  time; dont t  
l e t  anybody s t o p  you by t h i s  "dupl ica t ion  of e f f o r t "  t a l k .  The 



th ings  t h a t  we a r e  doing and the  way we a r e  doing them w i l l  plow 
ground t h a t  has not  been plowed. And you have t o  do it o r  it won& 
be done. I donet say t h a t  the re  wonfd be dup l i ca t ion  of e f f o r t  -- 
t h e r e  w f l P  be. WeBre supposed t o  help the  o the r  fe l low t o  do h i s  
job b e t t e r .  But a l l  you have t o  do i s  jus t  s t a r t  with t h a t  b a l l  and 
t h e y q l  see you ' re  going somewhere with it and t h a t  "dupl ica t ion  of 
e f f o r t "  th ing  w i l l  d i e  awful ly f a s t .  

I h a v e n f t  heard t h a t  "dupl ica t ion  of e f f o r t "  f o r  two years ,  and 
it  was almost b ig  enough t o  s t o p  u s  r i g h t  a t  the  s t a r t .  You ' l l  be 
s t a r t i n g  i n  some of the  new a reas ,  so  you may run i n t o  it  r i g h t  a t  
t h e  s t a r t .  

- 
Now, wef re  p a s t  t h a t  p a r t .  Here i s  one t h a t  i s  very i n t e r e s t -  

ing: what i s  the  r e l a t i o n s h i p  of value a n a l y s i s  t o  overhead cos t?  
To I.M,E.? To increased Company expenses? Now, i f  you w i l l ,  l e t  me 
take t h e  offense a  l f t t l e .  Tha t ' s  the  b e s t  defense. You know, we 
a l l  see  th ings  done i n  our Company t h a t  don ' t  make sense because 
somebody d o e s n K t  understand and he follows r u l e s  ins t ead  of us ing  
h i s  head. We a l l  need accountants .  The Company has t o  make some 
kind of a  balance shee t  t o  pay taxes  on, and we're not  c r i t i c i z i n g  
accountants .  But when you g e t  too  much of anything you've got  too  
much. L e t a s  look a t  a  few th ings .  Two o r  t h r e e  times our  value 
a n a l y s i s  boys have come i n  f o r  an anti-I,M,E, d r ive .  In  one of our 
p l a n t s  they  were j u s t  ready t o  s e t  up  some value ana lys i s  work; 
they  were t r y i n g  t o  f i n d  the  men; they  went on an anti-1,M.E. d r ive  
and they  d i d n B t  eve r  put  the  u n i t  i n ,  they  d i d n ' t  eve r  s e l e c t  the  
men. They w i l l  bu t  they  postponed it probably two years  by t h a t .  
1 have always wondered what it would look l i k e  i f  we got  a  chance 
t o  look a t  some of t h e  th ings  t h a t  b u i l t  I.M.E. and some o t h e r  de- 
partments,  and one of them would be t h e  Accounting Department. I 
would l i k e  t o  see  what a91 of these  accountants r e a l l y  do. ~t Some of 
you know Henry F o r d B s  system of accountants .  He says t h a t  I t m  go- 
ing  t o  see how much money I B v e  got  i n  the bank the  f i r s t  of the  
month and a t  t h e  end P D l l  see how much I P v e  go t  and then 1'11 know 
how much p r o f i t  9 made, '"nd t h a t s s  the  way he worked. Ha d i d n ' t  
have them. If you read  Bennet t ' s  r e p o r t ,  they  b u i l t  a  brand new 
bui ld ing;  here was an e n t i r e  f l o o r  f o r  the  Accounting Dept. Then 
Ford gave Bennett i n s t r u c t i o q s  t o  see t h a t  nobody moved i n t o  it. 
And they  d f d n g t .  WeBre not  C r i t f c i z i n g  accountants any more than 
we ' r e  c r i t  i e i z i n g  ourselves;  purchasing agents  , engineers ,  and a l l ;  
weBre  j u s t  bui ld ing .  B u t  l e t ' s  look a t  a  couple of th ings .  

The o t h e r  day one of our f r i e n d s  who came i n  contac t  with value 
ana lys f s  s e n t  i n  t h i s  check. This i s  a  General E l e c t r i c  check f o r  
14.  I t ' s  w r i t t e n  on a form t h a t  probably cos t s  10# o r  154; i t f a  
g e n e r a l l y  accepted t h a t  it cos t  $5.00 t o  $10.00 per  check. It has 
t h e  a ignature  of a  v ice  p res iden t  and of our  t r e a s u r e r  on it. I t ' s  
w r i t t e n ,  scheduled a g a i n s t  a  bank; i t  has the  approval of two audi-  
t o r s  on It ,  A check t o  a  General E l e c t r i c  man f o r  1$ t o  balance a  



cash advance account.  He g o t  t h i s ;  he was so  shocked he s e n t  it 
i n .  He sa id ,  " I ' v e  got  a few shares  of s tock."  He sa id ,  " 1 ' m  
a f r a i d  of it now t h a t  I see t h i s  i s  the  way we ' r e  operat ing.  fl 
H e  s a i d ,  " ~ e  su re  and send it back promptly, because t h e y ' l l  
spend $10.00 t r a c i n g  it t o  f fnd  why I dont t cash it. If 

Mow, t h a t  i s  j u s t  one case.  We a l l  make mistakes and we're 
us ing  our  judgment here.  We can say anything we want. We l i k e  
the  Company, we l f k e  a l l  of i t s  funct ions  o r  we wouldn't be here.  
But, fe l lows,  t h a t  means t h a t  a l o t  of fe l lows a r e  spending a 
l o t  of money without us ing  any sense on it. There i s n ' t  any ex- 
cuse f o r  wr i t ing  o r  f o r  paying $15.00 t o  send somebody a penny 
he doesne t want. If you were i n  manufacturing o r  engineering 
and they came along and t o l d  you t h a t  t h i s  th ing  i s  cos t ing  15# 
and y ~ u  have t o  make it f o r  a dime, you'd do th ings  t h a t  a r e  

11 d i f f e r e n t ,  You d o n D t  say, I c a n t t  make i t  f o r  any l e a s .  For 
50 year3 I ' v e  had t o  balance something; I ' ve  s t i l l  got  t o  balance 
the  books." What would you do i f  you were an accountant and 
owed somebody a cent  and i t  cos t  $15.00 t o  pay it t o  him? You'd 
have some kind of an account the re ;  you'd throw it i n t o ,  one 
l f t t l e  e n t r y ,  and i t ' s  gone, and the  Company would be t e n s  of 
hundreds of thousands of d o l l a r s  ahead a t  the  end of t h e  year .  
L e t ' s  d o n P t  be on t h e  defensive on t h i s  t h i n g  a l l  of the  time 
and they come along and t e l l  u s ,  "well ,  gosh, i t ' s  going t o  c o s t  ' 
you $10,000; t h a t  i s  I ,M,E, ;  we c a n ' t  t o l e r a t e  t h a t . "  Well, 
wePre  t o l e r a t i n g  a l o t  of nonsense l i k e  t h i s .  

One of the  most i n t e r e s t i n g  l i t t l e  quickies  on t h a t  I 
heard from George Simmons t h e  o t h e r  day. It seems one of t h e  
men down i n  Bldg. 2 was coming along and went up t o  cash a check, 
and the re  were 20 people ahead o f  him and t h e  l i n e  wasn't moving, 
There they  stood. Well, he wondered why and he stepped out of 
l i n e  and stepped up. Well, they  were o f f  10$ on t h e i r  balance.  
They had t o  s t r a i g h t e n  it  out before they could go ahead. He 
reached down on the  f l o o r  and picked ug a dime and sa id ,  "Here 
i t  i s .  Now I guess youBre  a l l  s e t .  " O h , y e s .  Fine." And 
t h e  l i n e  s t a r t e d  moving on. Well, he was up t h e r e  a few days 
l a t e r  and the  g i r l  reached over and handed a dime back t o  him 
a ~ d  s a i d ,   ere. There must have been some miatake. That must 

(1 tl have been your dime .I1? Sure, i t  was my dime, he s a i d ,  "but I 
wanted t o  g e t  t h e  l i n e  moving." 

Heress  another  example t h a t  happened l a s t  year .  We s e n t  
out  a n o t i c e  t h a t  s e t s  of the  Value News had been compiled and 
they were a v a i l a b l e  without cos t  t o  any one who wanted them. 
Well, we got  a l l  kinds of reques ts  f o r  them - phone, l e t t e r s ,  
cards,  and we slapped them i n  the  mail  and t h a t f a  it.  But not  
i n  one case: here came a request  f o r  ma te r i a l ,  an o f f i c i a l  r e -  
ques t  f o r  m a t e r i a l  made out  by one-department. One s e t  of value 
ana lys i s  th ings ,  no charge. That request  f o r  m a t e r i a l  went from 



desk t o  desk and had s9x approvals on it t o  g e t  something t h a t  was 
f r e e .  

Fellows, the re  a re  a l o t  of th ings  being done t h a t  a r e  n o t  
smart i n  connection w i t h  I ,M,E , ,  i n  a l o t  of p laces ,  We' l l  g e t  
mixed up and blamed f o r  it i f  we don ' t  know it, but  l e t ' s  help c lean  
out the  house t h a t  needs cleaning.  If i t ' s  ours ,  l e t ' s  c lean it. 

HerePs  a l i t t l e  quickie :  Up i n  E r i e  - and I use a l o t  of ex- 
amples from the re  because I t h i n k  they ' r e  such a wonderful o u t f i t ;  
the  R e f r i g e r a t o r  i s ,  i n  our book, the  General E l e c t r i c  product.  I 
know the  group was given the  job of designing anew r e f r i g e r a t o r  u n i t  
some time ago; brand new one. It seems t h a t  the  o l d  u n i t  cos t ,  l e t ' s  
say, around $40.00 - and I d o n P t  know whether t h a t  was shop cos t  o r  
out-of-pocket, o r  what - but t h i s  group was given the job i n  t h e i r  
forward thinking of designing one t h a t  would do a b e t t e r  job, be 
smaller ,  more e f f i c i e n t  and cos t  $15.00. Well, t h a t ' s  wonderful. 
That e s  j u s t  the  kind of thinking the  Ref r ige ra to r  Dept. could do. 
Well, one of the  fel lows who took t h i s  job s tud ied  what they had t o  
do; they  had labor ,  m a t e r i a l  and overhead, so t h e  11 f i r s t  th ing  they 
d i d  was t o  go t o  the  accountant and they sa id ,  Now, we've got  t h i s  
job t o  do f o r  $15.00. We want t o  know how much overhead you fel lows 
w i l l  have t o  have so w e D l l  know how much we've go t  l e f t  f o r  cas t ings ,  
p a r t s ,  and f o r  l a b o t . "  So the  accountants ground the  crank and 
threw i t  i n  and they  brought back the  answer. They s a i d ,  ttWell, we 
can g e t  along on $12.00 f o r  overhead." So, t h a t  made the  job c l e a r  - 
$3.00 f o r  ma te r i a l  and labor .  O f  course,  now we Ire cooking with 
gas because we're going t o  the  r i g h t  fe l lows t o  g e t  our  answer. So 
the  Lads then put the  t h i n g  up t o  management. Well, the  manager s a i d ,  
"You go ahead and do your job. I f  you ge t  r i d  of the  l abor  and ma- 
t e r i a l  my job i s  t o  g e t  r i d  of t h e  overhead." Don't l e t  anybody 
stymie you w i t h  t h i s  kind of t r i t e  t a l k  about overhead o r  1,M.E. o r  
anything e l s e .  Weave got  t o  do business  on a sens ib le  b a s i s .  

Q. If you were a purchasing agent would you i n s i s t  on a purchase 
order  f o r  a 10$ purchase? 

A.  General ly  speaking, we've go t  a l o t  t o  l e a r n  about small  orders ,  
small  invoices ,  small  payments, small  claims. Let me answer your 
ques t ion  by s t a r t i n g  it on a? l i t t l e  sounder ground. We now be l i eve  
t h a t  f t  wastes money any time t o  check an invoice of l e s s  than $10.00, 
and we have q u i t  it i n  many areas ;  i n  o t h e r  p laces ,  $25.00; i n  some 
places we s t i l l  r i d e  t h e  horse and we s t i l l  check them down t o  l o & .  
We f u l l y  be l ieve  and our s u p p l i e r s  say the  same; I ' v e  had supp l i e r s  
t e l l  u s  t h a t  "If you want anything t h a t ' s  going t o  cos t  l e s s  than 
$2.00 j u s t  drop u s  a memo l e t t e r  and w e ' l l  send it t o  you. It cos t s  
more than t h a t  t o  b i l l  it and t o  c l e a r  it through. We know you need 
it and we want you t o  have it ,  but  wesd r a t h e r  give it  t o  you and 

tI we 11 save money. However, it d kind of be imprac t i  c a l  and we .need 
some geniug t o  come along and teach us  how t o  do i t .  



Our Whole Company i s  jus t  so fill of nonsense i n  the  f i e l d  
of small  q u a n t i t i e s ,  small  orders ,  small  payments, small  l o t s ,  
t h a t  wesre  j u s t  wai t ing f o r  somebody with an idea and somebody 
with the  courage t o  come along. Bob Mitchel l  i n  the  A&O Dept. 
t o l d  me the o t h e r  day t h a t  he needed 75 of a  l i t t l e  p in  p a r t  and 
they could buy 1500 f o r  l e s s  than the 75. If  they  got  up t o  1500 
the re  was no se t -up  cos t  o r  anything. So, they bought 1500 and 
they used 75 and it cos t  f o r  t h e  whole 1500 something l i k e  $12.00. 
They came along a  l i t t l e  b i t  l a t e r  and, by gosh, the  accountant 
had taken the  75 and charged the  whole $12.00 aga ins t  them, which 
I s  p e r f e c t .  That ' s  the  way It should be. Somebody had s t o l e n  
about a  hundred and the  only crime was t h a t  they  d i d n f t  s t e a l  
the  whole 1500 o r  1400. So t h a t  l e f t  about 1300 i n  inventory.  
Then, they slapped him w i t h  t h i s  f i g u r e ;  a  f i g u r e  of obsole te  
s tock  and he had the  1300 i n  t h e r e  a t  the  p r i c e  which was f igured  
by dividing the  75 i n t o  $12.00. 

I P d  l i k e  t o  poin t  out something t h a t  happened i n  E r i e .  A 
buyer was buying a  s p e c i a l  bear ing and t h i s  bearing cos t  a  p r e t t y  
penny. It seems t h a t  almost inva r i ab ly  the  order  was f o r  s i x  of 
these  bearings,  because I be l i eve  the re  were s i x  of them t h a t  
went i n t o  some o l d  piece of obsole te  equipment. I f  he could buy 
7 he could buy 7 cheaper than he could buy 6 because the  break- 
ing poin t  on q u a n t i t y  discount was between 6 and 7. For a  long 
time they  wouldn't l e t  him do it because obviously it c o s t  too 
much money t o  keep t r a c k  of the  7 t h  bearing.  F i n a l l y ,  t h i s  
buyer i n  cahoots wi th  the  cos t  department arranged t o  buy 7 every 
time and i n  order  t o  handle the s tock  problem he j u s t  s t u c k  it 
i n  h i s  desk drawer. So every time he c o l l e c t e d  6 of these  p a r t s  
and the o rde r  came around he gave them the 6 f o r  nothing.  

we'll, I t h i n k  t h i s  ought t o  help you t o  i n t e r p r e t  some of 
the  th ings  you See. Our Company i s  f u l l  of tomorrow's th inking  
t h a t  i s n B t  i n  use y e t .  L e t t s  he lp  them br ing  it i n .  We're c lose  
t o  t h i s  q u a n t i t y  th ing ,  ordering q u a n t i t i e s  and inven to r i e s  and 
t h i s  nonsense about t h a t  t h i n g  Roy t a lked  about.  We've got  t o  
do something about i t .  

Fellows, t h i s  af ternoon we have two departments of our  
Chemical Division represented  here.  We have Pat Pa t te rson ,  engi- 
neer  i n  charge of the  Molded P l a s t i c s  Dept. of our Chemical 
Division, and Ron S ta ley  i n  charge of our Micamat Engineering i n  
our  Laminated I n d u s t r i a l  Products Dept . 

Pat Pa t te rson  

1 want t o  a s su re  you t h a t  the  P l a s t i c s  Department a r e  very 
happy t o  have had t h i s  i n v i t a t i o n  t o  come over here and t a l k  with 
you people f o r  a  while t h i s  af ternoon.  O f  course, i t ' s  a g r e a t  



pleasure  t o  me pe r sona l ly  t o  be t h e  one who was s e n t  over.  

In  t h i s  s h o r t  time I can do nothing but skim over the  top,  but 
I ' m  going t o  t r y  t o  leave one f a c t  with you and t h a t  i s  my deep- 
rooted convfction t h a t  p l a s t f c  m a t e r i a l s ,  i f  proper ly  appl ied,  i s  
another  ma te r i a l  f o r  the  engineer  t o  work with.  I t h i n k  t h a t  it 
takes  i t s  place r i g h t  along w i t h  metal ,  wood and o t h e r  ma te r i a l s .  
In f a c t ,  t h e r e  a r e  many cases where I t h i n k  we can say t h a t  plas-  
t i c s  i s  the  only m a t e r i a l  t h a t  can do a  c e r t a i n  job and do it w e l l  
and do i t  economically. 

NOW, l e t B s  see what wesve g o t  t o  work with i n  t h i s  p l a s t i c s  
busineas.  The o v e r a l l  famtly breaks down i n t o  two main groups: 
t h e  thermoset t ing group and t h e  thermoplast ic  group. And jus t  a s  
t h e  names imply, the thermosets a r e  those ma te r i a l s  which when 
formed under hea t  and pressure  undergo a  chemical reac t fon  t h a t  
makes them insoluble  and i n f u s i b l e .  The thermoplast ic  ma te r i a l s  a r e  
those t h a t  when formed a r e  normally r i g i d  a t  room temperature, l e t ' s  
say,  but  i f  s u f f i c i e n t  heat  i s  app l i ed  t o  those ma te r i a l s  they w i l l  
again r e so f t en  and, i n  f a c t ,  can be reshaped, 

Now, l e t B s  take the  thermoset family and take  a  look a t  i t ,  The 
b e s t  known i n  the family,  undoubtedly, a r e  the  phenolics;  t h e  wood, 
f l o u r ,  f i l l - p h e n o l i c  m a t e r i a l s ,  which we have always c a l l e d  and a l -  
ways r e l a t e d  t o  a s  the  workhorse of the  indus t ry ,  Now the re  have 
been many improvements made, many v a r i a t i o n s  made within t h i s  phen- 
o l i c  family s ince  D r .  Bakeman came up w i t h  h i s  o r i g i n a l  discovery.  
The wood, f l o u r  f i l l  m a t e r i a l  i s  a  good e l e c t r i c a l  ma te r i a l  f o r  an 
a r c ,  somewhat weak i n  mechanical s t r e n g t h ,  so now t o  increase  t h e  
mechanical s t r e n g t h  the  add i t ion  of co t ton  f i l l e r s ,  the add i t ion  of 
rag  f f l l e r s ,  the a d d i t i o n  of nylon c u t t i n g s ,  e t c . ;  a l l  go on t o  give 
you your increased mechanical s t r e n g t h .  

Now, t o  g e t  t h e  v&ry bes t  i n  e l e c t r i c a l s  you can you've go t  t o  
g e t  very s p e c i a l  grade% of wood f l o u r  and handle it very c a r e f u l l y ,  
use very c a r e f u l l y  we l l  known grades of r e s i n  and even then,  you do 
no t  g e t  the  b e s t  t h a t  the  engineer  wants. 

Now, one of the  most re$ent  new works i n  the  mechanical proper- 
t i e s  i n  the  phenolic family a r e  the  inc lus ion  of the  rubber-modified 
phenolfc o r  h igh- tar  rubbers .  We now have a v a i l a b l e  four  of those 
m a t e r i a l s ,  one w i t h  a wood f l o u r  f i l l e r ,  another  with asbes tos ,  ano- 
t h e r  w f t h  co t ton ,  another  with r ag .  In  t h i s  case the  mechanicals a r e  
improved, the  impacts a r e  improved, t h e  r e s i l i e n c y  i s  improved and 
i t n s  fn t he  na ture  of two t o  t h r e e  times the  normal phenolic family.  
Mow, the  ureas  were introduced p r imar i ly  f o r  co lo r  and I j u s t  have a  
s t r i n g  of them here;  they  a r e  a  thermoset t ing m a t e r i a l .  They do have 
a  b i t  b e t t e r  a r c  r e s i s t a n c e  than the  phenolics;  but  p r imar i ly  they  
came I n t o  the  p i c t u r e  f o r  co lo r  only.  I t ' s  been the family t h a t ' s  
been hardeqt h f t  by t h e  thermoplast ics  a s  they have come along. 



The melamine r e s i n s  have always been known as  a  very good 
a r c - r e s i s t a n t  ma te r i a l .  So, a s  they have come down through w i t h  
t h e i r  mineral  f i l l e r s ,  g e t t i n g  a  very good a r c  r e s i s t a n c e ,  g e t -  
t i n g  a  very good d i e l e c t r i c  ma te r i a l ,  they a l s o  have been used 
q u i t e  ex tens ive ly  i n  the  dishware business  because w i t h  t h e i r  
c e l l u l o s e  f i l l e r  you could g e t  a  very good wide range of co lor ,  
non-toxic, water-absorption i s  very low, and so  on. 

Your alkyd family has a l s o  been known a s  an exce l l en t  insu- 
l a t i n g  r e s i n ,  and i t v s  only been wi th in  the  l a s t  few years  t h a t  
the  molding m a t e r i a l  has been a v a i l a b l e  with an alkyd base r e s i n .  
The f i r s t  one we worked wfth was the mineral  f i l l  plaskon mate- 
r i a l  known a s  the  420 and 422 mineral  f i l l  m a t e r i a l s .  There you 
had an e x c e l l e n t  a r c - r e s i s t a n t  ma te r i a l ,  i n  d i e l e c t r i c ,  and very 
s t a b l e  and so  on. But now, jus t  tak ing  those two f a m i l i e s ,  the  
melamines and the  alkyds,  where they had the  b e t t e r  e l e c t r i c a l  
p roper t i e s  over the  phenolics ,  a t  the same time t h e i r  mechanical 
p roper t i e s  were weak i n  comparison with the  phenolics .  So one 
of the  most recent  works t o  improve the  mechanical s t r e n g t h  has 
been t o  add the  g l a s s  f i l l e r s  t o  both t h e  melamine and the  alkyd 
r e s i n s .  They're now a v a i l a b l e  t o  us  i n  molding mate r i a l ;  t he  
melamine i n  3135 and the  alkyd i n  plaskon 440-A s e r i e s .  

NOW, j u s t  one note on impacts here.  A normal phenolic wood- 
f l o u r  f i l l  m a t e r i a l  has an impact of about from .35 t o  .5; the  
melamine g l a s s  has an impact i n  the range of 6 t o  8; and the  
p laskon8s  alkyd i n  the range of from 12 t o  15. There t s  a  con- 
s i d e r a b l e  amount of work t h a t  has t o  be done with new mate r i a l s  
o f  t h a t  na tu re ,  c e r t a i n l y ,  but  they  a r e  progressing very rap id ly .  

In  the  s i l i c o n e s ,  i n  our department, wef re  p r imar i ly  i n t e -  
r e s t e d  i n  the  s i l i c o n e s  i n  the  products t h a t  we can g e t  from the 
f a b r i c a t i o n  of s i l i c o n e  rubber.  I t ' s  a m a t e r i a l  w i t h  probably 3 
o r  4 outs tanding p r o p e r t i e s ,  One of them i s  i t s  r e s i s t a n c e  t o  
d e t e r i o r a t i o n  over a  long range of temperatures;  probably from 
a -80, l e t ' s  say,  t o  up t o  e350; i n  constant  temperature,  pro- 
bably up t o  500 on a  s h o r t  range. I t ' s  an i n e r t  m a t e r i a l  and i t  
has very unusual sur face  c h a r a c t e r i s t f c a ;  good outdoor weather 
r e s i s t a n c e ;  good e l e ~ ~ t r i c a l s ,  I t ' s  a m a t e r i a l ,  though high 
pr lced ,  which i s  d e f f n i t e l y  f ind ing  i t s  way i n  indus t ry ,  and I 
have an a p p l i c a t i o n  t o  t a l k  about a  l f t t l e  l a t e r .  

Now, moving on t o  t h e  thermoplast ic  family,  the  n i t r a t e s  
were the f f r s t  ones t h a t  were used - t he  o ld  c e l l u l o i d  c o l l a r s ,  
the  old b i l l i a r d  b a l l s  were made out of n i t r a t e .  The m a t e r i a l  
did no t  f i n d  too  wide a  market, p a r t i c u l a r l y  because of i t s  i n -  
f lammabrli ty.  Following the  n f t r a t e ,  the c e l l u l o s i c  f i e l d  was 
the  f i r s t  ones t o  come i n t o  ex i s t ence .  There you have a  p l a s t i -  
c ized  m a t e r i a l  and with good mechanical s t r e n g t h  but  a s  i t  ages, 
the  p l a s t i c i z e r  w i l l  l each  out and you g e t  a  m a t e r i a l  o r  a  product 



t h a t  i s  f a i l i n g  i n  value,  r a t h e r  than holding as  it ages.  The poly- 
s tyrene ,  undoubtedly, i s  t h e  family t h a t  has come i n  the  hardes t  and 
grown the  f a s t e s t  of any of the  thermoplast ic  family.  I t %  a s t r a i g h t  
polymerization of s tyrene  monomer so t h e r e B s  no f i l l e r  i n  it; i t ' s  an 
e x c e l l e n t  molding m a t e r i a l  with a  wide range of co lors ;  i t t s  the  l e a s t  
expensive of the thermoplast ic  family; has very good e l e c t r i c a l  pro- 
p e r t i e s ;  and one t h a t  has r e a l l y  taken i t s  place i n  indus t ry .  There 
have been many problems surrounding t h e  use  of polystyrenes.  One of 
them, of course, i s  i t s  low heat  d i s t o r t i o n  po in t .  Over the  l a s t  
t h r e e  o r  four  years  we've seen t h a t  hea t  d i s t o r t i o n  poin t  come from 
probably 7 5 ' ~  on through 85, i n t o  the  90 ' s  and up t o ,  l e t ' s  say,  95 I 

t o  98 C .  Now t h e r e  a r e  j u s t  r ecen t  announcements coming through where 
they see  the  m a t e r i a l  with a  d i s t o r t i o n  po in t  going on t o  125O~.  Well, 
t h a t  has increased the  value and the  use of t h a t  ma te r i a l  cons ider - ,  
ab ly .  Another important poin t  t h a t  has been worked out ,  too ,  i s  t h e  
increase  i n  mechanical p roper t i e s  of polystyrene.  Styrene,  i n  i t s  
normal s t a t e ,  i s  a  r a t h e r  b r i t t l e ,  hard ma te r i a l ,  but through copoly- 
mers they  have been improved considerably.  I have a  piece here;  i t ' s  
no t  a  production p iece  - i t ' s  the  f r o n t  of one of the  a i r  condi t ion-  
fng u n i t s  which has been made out of one of the s tyrene  copolymers - 
i t 9  a butadfene copolymer - and I t h i n k  a s  you grab ahold of t h i s  
you w i l l  see t h a t  it P s  r e a l l y  got  a  good, rugged s t r u c t u r e .  Here i s  
a  ?"fP mask f o r  Syracuse made a l s o  out o f  a  high impact polystyrene,  i n  
a  s p e c f a l  co lor .  

The a c r y l i c  family pr imar i ly  i s  one f o r  o p t i c a l  c l a r i t y ,  ex- f' 

5 tremely good color ,  and very good f o r  outdoor weathering. I t ' s  a .> 

r a t h e r  expensive m a t e r i a l  and does no t  f i n d  t h e  use  t h a t  polystyrene 
does. 

The v iny l s  a r e  used almost exc lus ive ly  f o r  good e l e c t r i c a l  charac- 
t e r l s t i c s .  They have a  se l f - ex t ingu i sh ing  property within the  mate- 
r i a l  which i s  wel l  rece ived  by Underwriters.  Our  main work with the  
v i n y i a  i s  i n  the  PVC (polyvinyl  c h l o r i d e )  i n  the  use  of s leeves  and 
caps whSch E B P l  d i scuss  with you, i f  you wish. 

Now, i n  the  ethylene family probably t h e  b e s t  known polymer 
there i s  s t r a i g h t  polyethylene.  Again, i tB% an e x c e l l e n t  e l e c t r i c a l  
ma te r i a l ;  very l i g h t ;  i n  f a c t ,  i t f s  the  only p l a s t i c  t h a t ' s  l i g h t e r  
than  water;  very f l e x i b l e ;  and it s  f ind ing  a  l o t  of use i n  high 
frequency work, a l s o .  Other polymers a r e  the  Teflona which a r e  the  
f l u o r i n e  type; very good chemically, very i n e r t ,  very good e l e c t r i c a l  
p r o p e r t i e s ,  but very expensive, a l s o .  Nylon i s  a  very outs tanding 
mater faf ;  i t Q s  a  very s t rong  mate r i a l ;  it can be molded on i n  very 
t h i n  s e c t i o n s .  E t  has one of the  h ighes t  heat  d i s t o r t i o n  poin t  of any 
of the  thermplas t ics ,  p a r t i c u l a r l y  i f  the  loading i s  no t  too  heavy, 
and i t D s  very good i n  bear ings ,  e t c . ,  where the  loading i s  r a t h e r  
l i g h t  and P t v s  p a ~ t i c u l a r l y  good from the  s tandpoint  t h a t  not  much 
l u b r i c a t i o n ,  i f  any, i s  needed as  a  bearing app l i ca t ion .  



Mycalex, the  l ead  bora te  ma te r i a l  f i l l e d  with mica cryo- 
l i t e ,  i s  a very e x c e l l e n t  a r c - r e s i s t i n g  mate r i a l ,  T t r s  a very 
good d i e l e c t r i c ,  has good mechanical p r o p e r t i e s ,  and can hold 
dimensions. 

Mow, I % e  go t  two o r  th ree  app l i ca t ions  t h a t  I g d  l i k e  t o  
poin t  out  t o  s u b s t a n t i a t e  what I say t h a t  I, t h i n k  p l a s t f c s  a r e  a 
reaf  ma te r i a l .  Here i s  a r ad io  cabine t  molded from polystyrene 
mate r i a l ,  and I doubt t h a t  eny one i n  the  room here could t h i n k  
of anything o t h e r  than p l a s t i c s  t h a t  w i l l  g ive  the  d e t a i l  i n  the  
s t y l i n g  t h a t  r ad io  cabine ts  have, and I hold something j u s t  a 
l i t t l e  over a d o l l a r  b i l l  here i n  my hand. This u n i t  i n  myca- 
l ex  goes i n t o  the  l i g h t n i n g  a r r e s t e r  s e c t i o n  i n  P i t t s f i e l d  and 
through t h e  use of mycalex i n  t h i s  a r r e s t e r  I understand t h a t  
they  have been able  t o  go back and do a considerable  amount of 
cos t  reduct ion  work wi th in  the  power transformers t h a t  t h i s  pro- 
t e c t s .  Now, the s i l i c o n e  rubber - i t B s  a m a t e r i a l  which bas i -  
c a l l y  cos t s  about $3.50 per  l b . ,  used i n  small  t ransformers  and 
capaci tors  f o r  t h e  s e a l i n g  medium through the  top  here .  How, 
t h e r e 9 s  a m a t e r i a l  a t  t h a t  p r i c e  t h a t  replaced cork and o t h e r  
ma te r i a l s  and p r imar i ly  because it  would adapt i t s e l f  t o  auto-  
matic assembly work r a t h e r  than the  o l d  handwork t h a t  was done 
wfth cork and o the r  m a t e r i a l s .  

Now, I j u s t  wanted t o  poin t  out t h i s  shovel here.  We're 
working with a concern down near  Boston on it. Wood has been the  
ma te r i a l  f o r  shovels f o r  many years .  We have now, during pure ly  
a development s t age ,  gone through something l i k e  30 d i f f e r e n t  
combinations of ma te r i a l s .  When we g e t  a shovel t o  go somewhere 
i n  the  neighborhood of 25 hours without breaking, we w i l l  then 
be about - b e t t e r  than halfway t o  what t h e  wood w i l l  do. This 
ma te r i a l  here i s  a f a b r i c  coated w i t h  h igh- ta r  varn ish .  It 
shows the b e s t  promise of any of the  shovels we ?ve  made t o  date 
but  wet re  s t i l l  a long ways away. I b r ing  it out  only t o  say 
t h a t  t h e r e  a r e  s o  many d i f f e r e n t  devia t ions  of ma te r i a l s  t h a t  can 
be worked o u t ,  

One l i t t l e  nylon a p p l i c a t i o n  i s  t h e  d ra in  hose elbow t h a t  
goes on the automatfg washer; cos t  reductfon t h e r e  was, a s  I 
r e c a l l  it, somewherelbetween 25 t o  35% of what they  were us ing .  

How, E hope 1 haven' t  been too confusing i n  rushing through 
t h i s  th ing ,  but  again,  a polfit I want t o  leave with you. There 
a r e  many p l a s t i c  ma te r i a l s  t h a t  a r e  t a i l o r e d  t o  do s p e c i f i c  jobs. 
Sometimes i t s% awf%lly hard f o r  any one ind iv idua l  o r  even a 
group of indiv iduals  t o  make t h e i r  own decis ion  on which one of 
them should be used. f jus t  leave wi th  you t h i s  thought: That 
we i n  P l a s t i c s  want t o  be very h e l p f u l  i n  a11 of your problems. 
I hope you w i l l  c a l l  on u s  t o  he lp  you any tfme t h a t  we can. 
Thanks very much. 



WeDve taken a  good look a t  Teflon i n  conjunction with our myca- 
l e x  work because it i s  done something on the same p r i n c i p l e  of where 
you make up your s lug ,  l e t  u s  say, g e t  f t  somewhere c lose  t o  shape, 
put f t  i n  the  oven, heat  it, br ing  it out ,  coin it, but  again the  
q u a n t f t i e s  involved t h a t  we have found so f a r  a r e  too r e l a t i v e l y  
small  t h a t  we h e s i t a t e  t o  move i n t o  it  too  rap id ly .  There a r e  
people, Garlock and o the r s ,  t h a t  i f  you a r e  r e a l l y  i n t e r e s t e d  i n  
g e t t i n g  something i n  Teflon, they ' r e  much b e t t e r  equipped t o  do i t  
than we are ;  i n  f a c t ,  we a r e n B t  equipped a t  a l l  r i g h t  now. 

One of the bes t spo t s  t o  look f o r  t h e  p r o p e r t i e s  of p l a s t i c s  i s  
i n  t h a t  tremendous c h a r t  t h a t  comes out w i t h  t h e  Modern P l a s t i c s  
Annual Yearbook. T h a t B s  one good spo t .  The SBI have put out t h e i r  
Handbook, and it a l s o  has a  very good comparative c h a r t .  Koppers 
has an awful ly good c h a r t  which they  put out which compares the  
thermoplast ics  - it does not  include the  thermosets i n  the re .  We 
have some comparators i n  our department, so-ca l led ,  a  s o r t  of s l i d e  
r u l e  comparator, t h a t  takes  care  of q u i t e  a  few of the  thermoset 
m a t e r i a l s .  

Our business i s  t o  he lp  you determine whether it should be a 
thermoplast ic  o r  thermoset and break it down and g e t  it i n t o  the  
r i g h t  one of those fami l i e s .  

Ron S t a l e y  of our Laminated Insu la t ing  Products Dept. of our  
Chemical Divfsion i s  going t o  t e l l  u s  something about our laminated 
p l a s t i c s .  

Ron S ta ley  

Gentlemen, I unfor tuna te ly  do n o t  have a good supply of samples 
which would make my t a l k  more e f f e c t i v e .  I am s o r r y  f o r  t h i s  but  
have been able  t o  borrow a few samples from some of the  fel lows here 
'to show you what I mean. 

Fellows, if I B m  success fu l  today i n  jus t  gett ingyou t o  t h i n k  i n  
terms of the  chemical p o s s i b \ l i t i e s  of making cos t  reduct ions,  I 
w i l l  r egard  m y  t i n e  a s  having been we l l  spent .  I t ' s  my impression 
t h a t  f o r  the  most p a r t  you g e n e r a l l y  concern yourselves wi th  t h e  l 
mechanical f a b r i c a t i o n  of var ious components, but  today I ' d  l i k e  t o  . - 
show you some of the  p o s s i b i l i t i e s  of a c t u a l l y  ta i lorLng t h e  mole- 
cu le  i n  o rde r  t o  achieve a  p a r t i c u l a r  r e s u l t  which you want. I n  
t h i s  l imf ted  t a l k  today I B d  l i k e  t o  cover two types of ma te r i a l s :  
%he f f r s t  i s  the  so -ca l l ed  T e x t o l i t e  which i s  a laminated mate r i a l ;  
then I want t o  spend the  bulk of my time on mfcamat which we be l i eve  
t o  be a  r e a l  comfng th ing  i n  the  i n s u l a t i o n  f i e l d .  

How, I understand t h a t  you've a l r eady  heard a  t a l k  on t h i s  
decora t ive 'Tex to l i t e ,  s o  t h a t  I wonPt  have t o  go i n t o  the  product 



and descr ibe it f u l l y  t o  you. However, f would l i k e  t o  j u s t  r a i s e  
t h e  quest ion i n  your mind as  t o  where the  hidden values a r e  i n  
t h i s  decorat ive p l a s t i c .  Well, i n  the  f i r s t  place,  you can see 
t h a t  it has t h i s  b e a u t i f u l  co lo r  which i s  very permanent, a s  com- 
pared t o  a  paoin t  on wood o r  some o t h e r  s u b s t r a t e ;  you can pro- 
bably see t h e  tremendous advantage of having a  permanent c o l o r  
t h e r e .  The second th ing  i s  t h a t  i t 9 s  mechanically very s t rong;  
i t  has very high abrasfon r e s i s t a n c e  and, the re fo re ,  it has a  
very  high u t i l i t y  value.  This m a t e r i a l  has a l r eady  proved i t s e l f ,  
a s  you know, i n  b a r  tops and d i n e t t e  s e t s .  Now I g d  l i k e  t o  en- 
courage you t o  t h i n k  about the  p o s s i b i l i t i e s  of us ing  decora t ive  
p l a s t i c s  i n  your ord inary  o f f i c e  f u r n i t u r e .  I s n ' t  t h e r e  a g r e a t  
value t o  be r e a l i z e d  t h e r e  i n  us ing  decora t ive  p l a s t i c s ?  

We have some f i g u r e s  on the  use of decorat ive p l a s t i c s  f o r  
school desk tops .  You might t h i n k  t h a t  the  decorat ive p l a s t i c  
would be too  expensive f o r  t h a t  purpose and r e a l l y  j u s t  wouldnDt 
work ou t .  Well, a  cos t  a n a l y s i s  shows, though, t h a t  when you 
g e t  t h f s  very u t i l i t a r i a n  sur face  on a  school desk top  you can 
avofd r e f i n i s h i n g  the  desks every year .  A s  you know, ch i ld ren  
a r e  p r e t t y  eager  beavers, 'and i f  they have a  kn i fe  o r  something 
l i k e  t h a t  handy t h e y P 1 l  r e a l l y  mar a  wooden desk top .  So i n  
Coshocton w e  a r e  g e t t i n g  i n t o  t h e  p o s s i b i l i t y  wi th  p i l o t  i n s t a l -  
l a t i o n s  and we t h i n k  very s h o r t l y  we can prove t h a t  t h e  laminated 
decorat ive desk top  i s  t h e  b e s t  b e t .  

Another p o s s i b f l i t y ,  not  so  glamorous but again of a  very 
u t i l i t a r i a n  na tu re ,  i s  t h e  use of laminated spacers  i n  t r a n s f o r -  
mers, As you poss ib ly  know, up t o  now they  have used a  press-  
board which i s  a very cheap mate r i a l ;  we couldn ' t  hope t o  compete 
on a  pound b a s i s  with pressboard; but  pressboard has i . ts  disad-  
vantages,  even though it i s  a  low cos t  m a t e r i a l .  One of these  
disadvantages i s  t h a t  i t  takes  on a  g r e a t  dea l  of moisture,  and 
during the  t ransformer baking cycle t o  remove a l l  t he  moisture 
it shr inks ,  s o  t h a t  i n  t h e  p a s t  theyqve  had t o  go through s e v e r a l  
cycles  of baking i t  and p u l l i n g  a vacuum on it ,  taking  t h e  a s -  
sembly out  and t igh ten ing  it down, So you can r e a d i l y  see ,  by 
spending a  small  amount of a d d i t i o n a l  money on a  laminated, very 
mois tu re - res i s t an t  aqd very s t a b l e  spacer  over a  year  you would 
make very s u b s t a n t i a l  savings.  So the re ,  again,  you have hidden 
value represented  i n  t h i s  proper ty  of being very  s t a b l e  with 
r e spec t  t o  moisture and o t h e r  atmospheric condi t ions .  

Now, I t d  l i k e  t o  swing over t o  Micamat. I donf t know ho,w 
f a m i l i a r  you a r e  w i t h  i n s u l a t i n g  mate r i a l s  and p a r t i c u l a r l y  the  
f l a k e  mica products;  but  I do have a  few samples t o  show you what 
I mean. Out i n  Coahocton we a re  b u s i l y  engaged t r y i n g  t o  g e t  a  
very  important piece of equipment on stream. Our scheme i s  t o  
take f i n e l y  divided f l a k e s  of domestic mica which has no danger, 
of course,  of f a l l i n g  behind the  I ron  Curtain a t  some f u t u r e  da te ,  



and making them i n t o  continuous lengths  of paper. Up t o  now, the  
l a r g e  volume of i n s u l a t i n g  mica has been s t i l l  obtained i n  India .  
These Indian l abore r s  g e t  about 50# a day f o r  s i t t i n g  cross-legged 
and s p l i t t i n g  books of mica which a r e  mined from the  ground. Now, 
when you r e a l i z e  t h a t  mica occurs more o r  l e s s  a s  a rock, i n  so- 
c a l l e d  book form, and t h a t  a l a b o r e r  can only s p l i t  j u s t  a couple 
of pounds of t h i s h  high q u a l i t y  mica a day, you can apprec ia te  what 
t h e  c o s t  might be. Actual ly ,  the mica i n  t h i s  tape  cos t  around 
$1.00 p e r  pound and by the  t i m e  we g e t  through cor rec t ing  f o r  i t s  
non-uniformity, it may c o s t  up t o  $1.50 o r  $2.00 pe r  pound. Actu- 
a l l y ,  t h e  f l a k e  mica which i s  used i n  our  very h ighes t  q u a l i t y  hand- 
1 a i d . t a p e s  cos t s  up t o  $5.00 per  pound so you 're  t a l k i n g  about some 
r e a l l y  expensive ma te r i a l s .  

The t o t a l  c o s t  of these  hand-laid tapes i s  very high. In the  
f i r s t  p lace ,  t h e r e ' s  a l o t  of hand l abor  going i n t o  g e t t i n g  the  
s p l i t t i n g s  i n  India;  t h e r e ' s  a b i g  f a t  importer 's  f e e ,  and then 
f i n a l l y  i t s s  hand-laid i n  t h i s  country,  so  t h a t  even the  f a c t o r y  
cos t  o r  manufacturing c o s t  of t h e  tape i s  a p t  t o  be $9.00 o r  $10.00 

8 e r  pound and then on the  open market they may s e l l  f o r  a s  much as 
15.30 p e r  pound, So you can see t h a t  t h i s  micamat process o f f e r s  

t h e  p o t e n t i a l  of very g r e a t  savings.  Our ob jec t ive  i s  t o  use  low- 
cos t  domestic mica. We have a geo log i s t  ou t  now searching f o r  s u i t -  
ab le  sources.  We know t h a t  we have an e x c e l l e n t  chance o f  g e t t i n g  
these  domestic sources,  s ince  t h i s  country manufactures a g r e a t  dea l ;  
f n  f a c t ,  i t  manufactures about 100 m i l l i o n  pounds of mica pe r  year .  
Of course,  t h i s  a c t u a l l y  dwarfs t h e  amount t h a t ' s  used i n  high qua- 
l i t y  i n s u l a t i o n  which runs only about 10 mi l l ion  pounds pe r  yea r ,  
The domestic mica t h a t  I speak of i s  mined hydrau l i ca l ly  and ground 
up and s o l d  a t  a very low c o s t .  Our propos i t ion  i s  t o  g e t  t h e  manu- 
f a c t u r e r s  t o  skim t h e  cream of f  of t h i s ,  give us  the l a r g e r  s i z e  
f l a k e s ,  and these  can then be ground up i n  our process ,  put on our  
mica paper machine, and made i n t o  continuous lengths .  

Well, what a r e  the  hidden values t h e r e ,  i n  t h i s  micamat a a t e -  
r faP? The f i r s t  th ing  t h a t  would fmpress you i s  t h e  g r e a t  uniformity 
of micamat compared w i t h  the o lde r  products.  You can apprec ia te  t h a t  
when you examine a pZece of hand-laid tape l i k e  t h i s  one which uses  
these  s p l i t t i n g s .  In  o rde r  t p  make a 10% e l e c t r i c a l  b a r r i e r  you 
must have overlapping of the& f l a k e s ,  so t h a t  means, then, t h a t  you 
have the  p o s s i b i l i t y  of varying from one f l a k e  of mica t o  f o u r  a t  
zome i n t e r s e c t i o n s .  I would l i k e  t o  give you some of t h e  f i g u r e s  on 
one of t h e  f l a k e  mica f l e x i b l e s  t h a t  we supply t o  Er ie .  We make a 
nominal 3-mfl ma te r i a l ;  it a c t u a l l y  tu rns  -out t o  be an average of 4 
mils ,  but it can vary an~ywhere from 2 t o  I1 mils  i n  th ickness .  If  
you were an i n s u l a t i o n  engineer  you can imagine t h e  d i f f i c u l t y  i n  
p u t t i n g  up with t h a t  type of v a r i a t i o n .  In t h e  case of t h e  5 m i l  
m a t e r i a l ,  which a c t u a l l y  averages 6 - it can go down t o  2 mi ls ,  on 
occasion, and up as  high a s  18 m i 1 8 .  NOW, we propose t o  replace  a 
g r e a t  dea l  of t h a t  m a t e r i a l  with t h i s  uniform product here.  This 



i e  one we91 in teg ra ted  mica b a r r i e r ;  it" got  a fac ing  of mylar 
on the  outs ide  and has been t r e a t e d  with the  r e s i n  t o  g ive  a  
n ice ,  f l e x i b l e  m a t e r i a l  which w i l l  vary only a  m i l  and which w i l l  
do a  very n i c e  job and be very uniform i n  d i e l e c t r i c  s t r e n g t h ,  
So t h a t  one of t h e  very l a r g e  hidden values,  then,  i n  micamat 
i s  t h i s  p o s s f b i l i t y  of being produced very uniformly. 

Along with t h i s  uniformity i n  the th ickness  almost automa- 
t i c a l l y  comes the  uniformity i n  d i e l e c t r i c  s t r eng th ,  a s  we l l ,  

Another p o s s i b i l i t y  t h a t  i s  q u i t e  a  ways i n  the  f u t u r e  but  I 
jus t  want t o  g e t  you th inking  about it i s  the  p o s s i b i l i t i e s  of 
ease  i n  f a b r i c a t i o n .  I have here a  very small  p a r t  of a  eommu- 
t a t o r  known as  a  cone, and convent ional ly  t h i s  small  type of p a r t  
i s  jus t  punched out of a  shee t  s i m i l a r  t o  t h i s  which has been 
heated and then pressed i n  a  co ld  p ress .  The l a rge  ones, of 
course, a r e  made by a c t u a l l y  tak ing  f l a t  shee t s  and then making 
a  geometric development of t h e  f i n i s h e d  s e c t i o n  which means cut-  
t i n g  out  a rea ;  i n  o t h e r  words i t ' s  a  g r e a t  dea l  l i k e  shee t  metal  
work. Well, we have g r e a t  p o s s i b i l i t i e s  here of avoiding a  con- 
s ide rab le  amount of hand work by simply sucking our paper-making 
s l u r r y  onto a  screen which has t h i s  shape, Then w e ' l l  impreg- 
na te  i t  with the  r e s i n  and w e B l l  have a  good, t i g h t  job; w e i l l  
avoid a l l  these  th ickness  v a r i a t i o n s  and the  spr inginess  and 
p o r o s i t y  of the  o ld  type mica cone. This p r o j e c t  i s  about two 
o r  th ree  years  i n  the f u t u r e  but we be l ieve  it i s  p r a c t i c a l  and 
f rankly ,  we don" t o w  a t  the  moment t h a t  we can even do it .  
There a r e  a  l o t  of problems connected wi th  making a paper-mache 
molded p a r t  from t h i s  m a t e r i a l .  

I n  c los ing  I would again l i k e  t o  encourage you t o  consider  
t h e  chemical ways of forming products t o  give you the maximum 
poss ib le  value.  

O f  course,  we make the  77851 with t h e  g l a s s  c l o t h  backing. 
You fo lks  have p re fe r red  t o  use  t h e  unbacked m a t e r i a l  and then 
put the  paper backing on yourse l f .  

We have a  p r o j e q t  on with your l abora to ry  t o  a c t u a l l y  put 
a very t h i n  f i l m  of Very touch p l a s t i c  on the  back, so  w e q l  ge% 
an e s s e n t i a l l y  unbacked m a t e r i a l .  That ' s  a  l i t t l e  b i t  i n  the 
f u t u r e  but I t h i n k  i t ' s  worth wai t ing f o r .  

We havenB% t r i e d  t o  make any p l a t e s  much l a r g e r  than t h e  
s tandard  which i s  25 x 36. However, we see no reason why we 
c o u l d n r t  go up t o  our  r e g u l a r  laminating s i z e  which i s  4 x 8 - 
48 x 96. 

Hel l ,  t he  f3uPont Co. a s su res  u s  t h a t  Mylar i s  b a s i c a l l y  
a  low-cost ma te r i a l .  Right  now it i s  no t ,  but t h e y f r e  t a l k i n g  



o f  a c t u a l l y  replac ing  cellophane with Mylar. There 's  no chemical 
reason why it c a n ' t  be a cheap mate r i a l ,  and we use  only a very 
small  amount. This i s  a 1 m i l  backing and we sometimes only use 
a 112 m i l  backing. So i t  goes a long way. 

Thank you, Ron S ta ley .  



Morning, 1 1 t h  Day, Oct, 20, 1952 

Fellows, t h e  t h i n g  t h a t  makes Value Analysis fun i s  t h e  
Job we a r e  going t o  t a l k  about th i s  morning - i t s  t h e  human 
r e l a t i o n s  p a r t  of i t .  Its no job a t  a l l  t o  swing a b a l l  b a t  
asound - as long as they  w i l l  l e t  you - and i t s  not  very much 
fun - i t s  l i k e  us ing  a motor boat  on a l i t t l e  l a k e ,  A sa i l  
boat t a k e  a l o t  of s k i l l  and i t s  a l o t  of s p o r t  - a g r e a t  
t h r i l l  - but  if you a r e  a s a i l i n g  e n t h u s i a s t  - you s e e  aomeone 
come i n  - what do they  c a l l  a motor boat  on a s a i l i n g  l a k e  - a 
s t i n k  pot - someone comes i n  wi th  a s t i n k  pot - and t h e  r e s t  of 
u s  d o n ' t  s ee  how he can have any fun - i t s  too  b r u t a l ,  Human 
r e l a t i o n s  a r e  jus t  l i k e  t h a t ,  There i s  a way t o  g e t  t h e  t h i n g  
done t h a t  should be done and have t h e  o t h e r  f e l low l i k e  i t  - 
and that 's  where t h e  fun comes i n ,  

Now Value Analysis i s  a t  l e a s t  50$ i n  t h e  realm of human 
r e l a t i o n s ,  It v a r i e s  from job t o  job. On a papt such as our 
r e f r i g e r a t o r ,  t e l e v i s i o n ,  and some of t h e  o the r  products  t h a t  
have been i n  t h e r e  b a t t l i n g ,  t h e  importance of t h e  d o l l a r  sign 
and t h e  value i s  r e a l i z e d ,  Then t h e  job i s  about 25% human 
r e l a t i o n s  - 75% science ,  On jobs i n  t h e  government a r e a  where 
t h e r e  a r e  s o  many approvals  t o  g e t  from everyone, from t h e  
engineer  r i g h t  on through l i e u t e n a n t s ,  co lonels ,  genera l s  and 
everybody e l s e  before  a t h i n g  can be done - i t s  8.5% human 
r e l a t i o n s  and 15% i n  t h e  realm of sc ience ,  By and l a r g e ,  i t s  
h a l f  and h a l f ,  

Mow your value a n a l y s i s  problem, then, has  two phases - not  
one. Find something i n  sc ience  t h a t  makes sense - that can be 
done. Two, s e t  up a mechanism so  t h e  d e a l i n g  wi th  human beings - 
it  will be done and t h e  second p a r t  i s  the one you w i l l  have the 
moce t r o u b l e  wi th  - i t s  t h e  one t h a t  w i l l  g ive  you t h e  b igges t  
t h r i l l  and t h e  b igges t  payoff - and i s  t h e  one y o u ' l l  have t o  
t h i n k  about t h e  most,  NOW - t o  do t h i s  you need t o  make t h e  man 
want t o  do i t  - you then  have j u s t  one psoblem - it has two phases,  
If you f i g u r e  out  s ~ m e t h i n g  that i s  awful ly good and 9% i s n ' t  
done - you d o n ' t  cohdemn t h e  engineer,  t h e  manufacturer o r  t h e  
buyer, Condemn yourself  - you haven ' t  handled t h e  second phase 
of i t ,  You haven ' t  s e t  it  up so  he wants t o  do i t ,  You%e 
handled t h e  sc ience  - but  you haven ' t  handled the human r e l a t i o n s ,  
Mo one e l s e  i s  respons ib le  when a value a n a l y s i s  t h i n g  does not  
g e t  a c r o s s  - Its you - because you a r e  r e spons ib le  t o  s e t  up t h e  
human r e l a t i o n s  as p a r t  of t h e  same problem - t h e  sc ience  and 
t h e  human r e l a t i o n s  - if they d o n ' t  buy i t  - e i t h e r  i t  9s no good 
o r  you haven ' t  s e t  t h e  human r e l a t i o n s  up r i g h t  - your Job. 
Right from t h e  f i r s t  time you start a job o r  t h e  f i rs t  t ime you 
look a t  a product - I f m  j u s t  going t o  run through some types  of 
e x p e ~ i e n c e s  - human r e l a t i o n s  i s  a wonderful s u b j e c t  - it f i l l s  
many books - bu t  I'm going t o  p ick  out  a few phases that t i e  
r i g h t  down - and I ' v e  seen them he lp  and L tve  seen them h u r t  i n  
our  type of work, 



W h a t  we have to g e t  is  a c o r r e c t  a$tidue, Fellows, if you 
ape n o t  y e t  a t t i t u d e  engiacwm - become that ~ight now - beaanae 
a t t i t u d e s  are not Swformatfon - at$%$udes a r e  attitudes, The 
ehangfwg of a t t i t u d e s  fs a very d i f f i c u l t  p r ~ b k m  - i t s  a se%ence 
in itself - they  can be changed, If t h e  a t t i t u d e  i s  w o n g  - you 
tky  to c o r r e e t  it u i t h  information - and you can" to %% - you have 
t o  do i t  by t h e  teohniques t h a t  c o r r e c t  a t t i t u d e s ,  

At t f tudes  - bow a r e  a t t i t u d e s  formed? A $housand ways. 1 
@ang% go i n t o  a t t i t u d e s  %so far hgre - it would be fun t o  do 26 - 
to d i s ~ u s s  it anytime - but  a t t i t u d e s  a r e  u s u a l l y  formed year8 before 
they  give ua t h e  t m u b l e ,  You bump i n t o  people who have t h e  i d e a  
t h a t  they  have t o  defend t h e % r  a c t i o n s ,  T h a t ' s  an a t t i t u d e  %bey 
p ~ o b a b l y  learned 20 yea r s  ago. Good a t t i t u d e s  a r e  a l s o  u s u a l l y  
learned  young. Now very c l e a r l y  .In YOUP personnel problems - in 
d e a l i n g  wi th  people - separa te  a%t$tudes  from f a c t s  and deal wi th  
each on i t s  own basXs, One t h i n g  t h a t  w i l l  he lp  you i s  t o  Bay t h e  
job square ly  on t h e  l i n e  wi th  the ~ f g h t  person, D s n n t  aeeept  IeEX. 
D m  rt be dea l ing  with a buyer whew you ought t o  be d e a l i n g  with h%s 
supervisor .  Donut be d e a l i n g  w f t h  a buyer whew you ought t o  be dea l -  
i n g  wfth h i s  supelavfao~, Dt3nDt be d e a l i n g  wi th  t h e  ~ l k p W ~ i s l ~ k  if he 
makes t h e  dec i s ions  - be su re  i t s  t h e  r i g h t  person, 

One of t h e  first t h i n g s  I heard about B i l l  Sredenehek whew I had 
t h e  vegsy g r e a t  p r i v i l e g e  sf starting t o  work f o r  him about f i v e  y e a r s  
ago - was t h a t  any meeting he sets up $a set up r i g h t ,  They say t h e r e  
w f X l  no t  be one person t h e r e  who s h o u l d n B t  be t h e r e  - and t h e r e  w i l l  
no% be a person who should be t h e r e  who i s n B t ,  I n  your c o n t r a c t s  - 
have t h e  r i g h t p e r s o n  t o  deal w i t h ,  This  might sound a l i t t l e  t r i t e  
because f t s  so  s o  t r u e ,  Donu% - dsnBt argue, D m B t  aF$kae, Argu- 
ments a r e  always l o s t  and they  e o s t  us t oo  much money, fel lows,  wi th  
the barreXs of money that a r e  i n  our  product - waste because of ha l f  
human r e l a t i o n s  - and we make human  elations worse by a ~ g u 9 n g  -- 
d o a f t  eve r  argue, Wow d o n ' t  even t r y  t o  convince people sf th ings  - 
p u t t i n g  your e f f o r t  on i t  - u n l e s s  i t s  pay-day, How many times do 
I hear  people t ry ing  t o  defend a point which, even %$ they  put  t h e  
p o h %  across, would no t  ~ e s u l t  in any a o t i s n ,  I n  o t h e r  n o ~ d s ,  why 
spend t i m e  t ~ y i n g  t o  convince a pa ten t  a t t o r n e y  t h a t  you esuld s e l l  
a m i l l i o n  sf these  a year - f o r  $25.00. Nsu you watch and l i s t e n  t o  
what goes oa amund you. One w has t h e  job of m k i n g  t h e  dec i s ion  - 
lay t h e  evidence before  h i m ,  A n o t h e ~  3.8 respons ib le  f o r  some l i t t l e  
a r e a  - lay the evidence before him - donut l a y  t h a t  evidence some- 
w h e ~ e  e l s e .  When you do t h a t  y o u D l l  probably g e t  in an argument - 
~ n d  how many t?lmes have I heard arguments - w i t h  $he wrong persons,  

Many times f o l k s  w i l l  s tart  t~ g ive  ua an argument, D s n B t  
argue w%%h u s  - wefpe @st presen t ing  c e r t a i n  evidence - y o u 8 r e  t h e  
Judge,, Many t i n e s  t h e  eng9neera are t h e  judge - but they  d o n u t  

understand t h a t .  You d o n u t  s e e  a judge a r w l n g  about h i s  Be- 
c f s l s n  wi th  t h e  witness .  It is h i s  decfs ion  - he doesn ' t  have t o  
dlefesnd it t o  :,.us. 

Whew t h e  cards are down and t h e  f a c t s  are %n - t h e  person says  - w e a l l  do t h i s  - he may want t o  say  why - wel l  t h a t ' s  up t~ him, 
When he makes a dec i s ion  - i t ' s  made s o  far as w e  ape conaerwed, Now 
i t 1 a  a mat te r  f o r  him and h i s  boss  - no t  f o r  u s  - l e t ' s  d o n 3  g e t  ' 



l l-3 

, 
f 

i n t o  t h e  middle of thaS - yougLl  have a l o t  of fun i f  you keep 
w o ~ k i n g  wfth t h e  r i g h t  people on a job. 

I, 

Mow always expee% sppos%tfon - because y o u s l l  always have 
misunderstanding and oppssf t ion ,  I t a  p a r t  of %he g~sbiem, No 
m a t t e ~  what job y o u 9 e  got you w P l 1  be misuade~s tood  - you w i l l  . 

have people who w i l l  make sly remarks about you, The only 
%@P%OW who g e t s  no s l y  ~ e m r k s  made about him i s  the cswservat i s t  
who 1s r i g h t  down i n  t h e  middle of t h e  p a t t e r n  and Jus t  kind 0% -- -. 
runs thlwgs along and keeps t h e  s h i p  on an even k e e l  - as long as ! 

something of major importance d o e s a 8 t  come along t o  s%nk it ,  
The fa l low ~ h o  s t i c k s  his head up a %6$t le  ways i s  going t o  have 
pot-shots  taken a t  hfm - expect t h a t .  Mow your manager's won8t  
understand t h i a  - and by managers I mean a 1st of people one 
l e v e l  above you, They w i l l  oppose It and misunderstand i t  - 
f t 8  YOUP move you need t o  teach them, Tka(%tFs your human pel%- 
t l o n s  Job. Now donat t r y  to teaah  them alone - set 1% up r i g h t  - 
s o  %hat  they w i l l  be taught, You d o n u t  have t o  teach them - 
maybe you e m  - maybe i t s  some ac%ioa t h a t  ought t o  s t a r k  from 
m y  bo88, to  each of them - I h o w  b - t  - LEI m n y  eases  - but expect 
t h e  opposition. MOW again, o f t e n  fe l lows l f k e  yourselves g e t  
s o  entkiusfas$i@ - and t%batK8 wonderful - you wan% t o  s e e  r e s u l t s  
r i g h t  away - you want somebody t o  take t h e  b a l l  and go p laces  
wi th  f %  - bu$ they  canv$  do i t ,  Gslks dong% move %hat fast  - 
t hey  don 't t h i n k  t h a t  Past  - and w e  d o n g t  want t o  win a b a t t l e  - ( 
we want t o  w$n a w a ~ ,  DonD$ make y o u ~ s e l f  an annoyance by t r y i n g  - 

t o  g e t  f o l k s  t o  move ins tantaneous ly ,  J u s t  be s u r e  they ape 
moving i n  t h e  r ight  d i r e c t i o n  so  that s%x months i n s t e a d  of s i x  
weeks from now they  w % l P  wind up wanting t o  do what they  do -- 
b l e s s i n g  value a n a l y s i s  and you f o r  he lp ing  get these i d e a s  i n  - 
and g e t t i n g  them i n t o  t h e  product ,  FQF you t o  Just  t r y  $0 c u t  
t h a t  cyc le  i n  ha l f  w i l l  j u s t  m k e  you a misekable annoyance -- 
s o  much s o  t h a t  they  w $ l l  Jus t  t h i n k  they  can do without you, 
People can8$ move fast - g%ve them time, 

Mow t h a t  p o l i c y  - 1 have been r i d i c u l e d  on $ha$ po l t cy ,  - 
They say " ~ h y  i t s  tommyrot", If you see  something %hat needs t o  
be done %hatus  coa%$ngfthe company $500 a week - f t  ought t o  be 
done r i g h t  now, And $i you are weak enough t o  l e t  i t  go six 
months - why $ha% i s  too  much weakness, Raybe so, maybe ss - 
but  P B I P  r o l l  wfth %t f o r  s i x  months, You FO%B w i t h  it as long 
as you have t o  - t o  get w i l l i n g  aeceptawce fns tead  of forced  
acmp%ance0 

Now, here  i s  something you can r e a l l y  use ,  1 h o w  a thousand 
t%mes f have thought t h i a  thought at t h e  tLme we used it, Always 
d e a l  w i t h  eveyy indfv%duaB as though he had t h e  i d e a l  quabi%i@at ions  
for the anan %a h i s  Job, H 9 v e  bumped i n t o  p e r s o n a l i t i e s  t h a t  look 
bad no mattele from what side you view them, We a l l  do. But h e r e u s  
t h e  thought t o  t h i n k  at that t ime,  I a l l  d e a l  wi th  him j u s t  as 1 

'i though he werenPt  a d$fPfcuP$ p e r s o n a l i t y  but  t h a t  he was a man 
I ~ 9 t h  a l l  of the  c h a r a c t e r i s t i e s  t h a t  he bas - t h e  time, temperament, 
1 %he r i g h t  a t t i t u d e s ,  t h e  ~ f g h t  a b i l i t y  and t h e  r i g h t  tr%Zn%wg. 

Do that fe l lows,  Now when you do t h a t  you a r e  o p e ~ a t i n g  r i g h t ,  



Xe may r i d i c u l e  you. If he does, l e t  him. Many times he won't. 
Many t imes when you Iay a job square ly  up t o  a  man - h e a l l  be t h e  
man in t h e  place youave c u t  out  f o r  hfm, If  you a r e  dea l ing  with 
g. buyer assume t h a t  he i s  not  t r y i n g  t o  defend t h e  s u p p l i e r s  he 
d e a l s  with but  rpather he i s  a man who know8 he c a n a t  g e t  t h e  b e s t  
and is searching  f o r  h e l p  f o r  more, So you respectTul ly  make your 
suggest ions t o  hfm - t h e  same as you would t o  t h e  idea2 man, If  i t s  
t h e  engineer  and you h o w  he has h i s  f e e l i n g s  on h i s  s l eeve  and i s  r' going t o  slam t h e  d o o ~  when you go ou t  (he i s  gofng i n t o  a t i r a d e  
about i t )  - you go i n  and hypnotize yourse l f  a l i t t l e  wi th  t h e  
thought t h a t  he has  t h e  r i g h t  c h a r a c t e r i s t i e s  f o r  a man i n  h i s  Job 
i n  General E l e c t s i c ,  Then you t a l k  t o  t h a t  man - even though he 
may not  be t h e r e  - i t s  r i g h t  - do i t  and do i t  always and you w i l l  
s ee  how i t  helps ,  

Another t h i n g  - always remember t h a t  G-E i s  b igger  than any 
one man i n  i t ,  So o f t e n  something i n  sc ience  f s  so  c l e a r  t h a t  i t  
should be  done 9n an area and save a l o t  of money - but we have one 
of these  09's i n  t h e r e  - t h e  thfng  goes t o  h i m  - and t h e  h e l l  wi th  
9%. It kfcked around, Well, you f e e l  l i k e  walking away and work- 
i n g  wfth somebody e l s e ,  But remember ane th ing ,  That department 
9s bigger  than that man, The company i s  bigger  than t h a t  man, If 
we l e t  t h a t  man j u s t  because of some l a c k  of q u a l i f i c a t i o n ,  some 
bad personal  t rai ts ,  t u r n  u s  away and as a r e s u l t  l e t  that d i v i s i o n  
be dr iven  out  of bus iness  - weBre  doing mong. I know t h e r e  a r e  
hundreds of times i n  dea l ing  wfth men when I have seen t h a t  jus t  
as c l e a r l y  before me as though i t  were w r i t t e n  t h e r e  - General 
E l ~ e t r i c  i s  a l o t  b igger  than t h i s  man, So IBl l  keep dea l ing  wi th  
th is  man as though he were t h e  i d e a l  man i n  t h a t  job, I s l l  c a l l  on 
him jus t  as o f t en  - and I B X l  w o ~ k  wi th  him jus t  t h e  same way, 
You' l l  f i n d  t h a t  it a 1st of  fun and ft pays o f f ,  

We were i n v i t e d  t o  go i n t o  one of our p l a n t s  i n  t h e  competit ive 
bus iness  and look a t  %help p ~ o d u c t s ,  It turned out  t h a t  t h e r e  was 
one device cos t ing  $2000 a day, It was bought fram one vendor - 
$he whole indus t ry  bought i t  from one vendor, So t h e  purchasing 
glpoup and t h e  engineers  with whom w e  were w o ~ k i n g  suggested that w e  
work wfth %ha% vendor and h e l p  him ge t  t h e  nonsense out  of" h i s  c o s t  
s o  t h a t  we i n  time could r e a c h , a  lower s e l l i n g  p r i c e ,  Real iz ing  i - 
t h a t  our  @ompetitom could also b e n e f i t  by i t  - t h a t  was done. A 
s h o r t  t ime a f t e r  t h e  meeting and a f t e r  t h e  summary, I received a .. 

two-page l e t t e r  from t h e  manages of t h a t  d i v i s i o n ,  no t  t h e  genera l  
manager but  the manager of %he opera t ion ,  Did he bawl u s  out  - 
and i n  two pages: He s a i d  we were t a k i n g  t h e  s e c r e t s  of t h e  
General E l e c t r i c  Company and g iv ing  them out  t o  vendors, t h a t  we 
were l e a r n i n g  what 's  be ing  done i n  h%s area 'and  then n o t  g iv ing  
pJaoper c r e d i t  f o r  i t  t o  h i s  people. - He went on and on - it  was 
r e a l l y  something, W h a t  s h a l l  we do about it? He safd they  were 
Juse ready t o  apply f o r  a pa ten t  a p p l i c a t i o n  on t h i s  one t h i n g  
and now you q m e  out - going over f t  wi th  t h e  vendor and you s p i l l  
I t  a l l ,  So you deny that ,  You deny %hem t h e  opportuni ty of going i 

fop a p a t e n t ,  It was r e a l l y  something - I g m  t e l l i n g  you, Well, -, 

when you received t h a t  l e t t e r  kat s o r t  of h o c k e d  you over and 
d t o  put I$ a s i d e  - and then  come back t o  it about a half 

day l a t e r  and look B t  i t ,  The misunderstanding of t h a t  fe l low 



i s  tremendous, and s i n c e  he has  taken the  t r o u b l e  t o  w r i t e  a two- 
page l e t t e r  he cannot deny a one hour in terv iew,  Wonderful, 
Picked up t h e  telephone, asked f o r  an in terv iew and got  it. Mow 
probably t h e r e  i s  no way you could g e t  an in te rv iew wi th  a manager 
o t h e r  than t o  have something l i k e  t h i s  l e t t e r ,  Now what w i l l  we 
s a y  i n  t h e  interview? We d o n ' t  want t o  argue - but  we jus t  want 
t o  curse  i n  t h e  r i g h t  p lace ,  Well i t  happened t h a t  t h i s  d e t a i l  
he t a l k e d  about - where we l o s t  a l l  t h e  pa ten t  r i g h t s  - was one 
t h a t  had been used i n  another  department f o r  20 years ,  and we 
happened t o  know it .  It was a d e t a i l  on a switch so  one of t h e  
boys went over  t h e r e  and got  one of t h e  devices  where it had been 
used f o r  20 yea r s ,  Now t h a t  was e x h i b i t  1, That was a l l  t h e  
evidence we needed. Then we kept t h e  appointment and showed him 
t h i s  e x h i b i t ,  I have never seen a manager s o  embarrassed. I was 
a c t u a l l y  s o r r y  f o r  him, and we explained t o  him how w e  operated 
and what we wanted t o  do and l e f t  h i s  o f f i c e ,  Well, I never heard 
from him again. But f u r t u n a t e l y ,  o r  unfor tunate ly ,  when a man 
t r e a t s  u s  t h a t  way, he t r e a t s  o t h e r s  that way. It wasn't  long 
a f t e r  when he was bounced from t h e  job. Mow they  have a good 
red-blooded manager i n - t h e r e  who can understand t h e  f a c t s  of 
l i f e  . 

Those t h i n g s  happen - expect the ,  - make t h e  most out  of them, 
Very o f t en  when a man s t i c k s  a kn i fe  i n  you i t s  a r e a l  o p p o r t u n i t y - -  
you can take t h e  k n i f e  away from him, Wow be c a r e f u l  not  t o  h u r t  
anyone - d o n ' t  goss ip  - don ' t  t a l k  - don ' t  say t h i s  engineer  i s  a 
so  and so,  Well, if you say  it i n  those words i t  would be a l l  
r i g h t  - but  don ' t  say i t ,  Y o u f l l  f i n d  out  why people make m i s -  
t a k e s  - we a l l  make them. Don't gossip,  y o u ' l l  g e t  a r e p u t a t i o n  
i f  you do, No mat ter  what t h e y  i n v i t e  you i n t o  - o r  no matter what 
weaknesses you s e e  - d o n ' t  expose them - d o n ' t  embarrass them - be 
awful ly c a r e f u l  about that. 

Its easy t o  goss ip  and t a l k  about people. Can you c a l s s i f y  a l l  
t h e  people you know i n t o  two c l a s s e s  - t h e  ones who a r e  smooth t o  
deal wi th  and t h e  ones who a r e  rough t o  d e a l  with? I can t e l l  t h e  
smooth ones, I d o n ' t  know what t h e r e  i s  about i t ,  I can go i n  and 
t e l l  my s t o r y  - I expect them t o  l i s t e n ,  Then I expect them t o  a s k  
a few p e r t i n e n t  and they  may be very  p e r t i n e n t  and they  may 
dec ide  with m e  o r  a g a i n s t  me. 

Now as t o  t h e  rough ones, I expect them t o  be opera t ing  under 
a defens ive  mechanism t h e  minute I s tar t ,  so  t h a t  I c a n ' t  t e l l  my 
b a s i c  f a c t s ,  They ' l l  be asking  annoying ques t ions  t o  show t h a t  
they  ape smart l i t t l e  guys, t h a t  they a l r eady  know some of t h e  th ings  
t h a t  I a m  a l r eady  t e l l i n g  them. When I g e t  through, probably 
because t h e i r  minds have been occupied with defense mechanism, they 
haven ' t  heard what I've sa id .  And they  don ' t  come out  wi th  ques t ions  

% t h a t  a r e  p e r t i n e n t  t o  t h e  subJec t  - but  troublesome arguments of some 
kind, 

You can p r e t t y  wel l  d i v i d e  people i n t o  those  groups. Now 
fe l lows - put  yourse l f  r i g h t  square ly  i n  one of them - and you can 
do i t  - and i f  you haven ' t  a l r e a d y  done it - do i t  t h i s  morning, 



Make yourse l f  smooth t o  d e a l  wi%h, s o  t h a t  f o l k s  l i k e  t o  d e a l  with 
you, Even though you a r e  going t o  a b s o l u t e l y  oppose them i n  t h e  end, 
you a m  fafr  and you a r e  smooth $0 d e a l  w$$h, I t s  fun, and it 
really succeeds and Its needed i n  value a n a l y s i s ,  Mow mybe 1 sound 
as 1% 1 wanted you t o  be weak, Meve~,  Never appease angowe a t  
any time f o r  one minute, The moment you stapt appeasing anyone, 
wksetheP $ts an engineering o r  a manufa@tur%ag rnetliods man, buyer, 
manager OP anybody e l s e ,  youuve s t a r t e d  down h i l l ,  One s t e p  %n 
appeasement makes t h e  next s t e p  t h a t  m c h  weaker. You don ' t  have 
t o  appease. Never: Y o u e l l  deal proper ly  - not  weakly a l l  t h e  
time, Now s tand and f i g h t !  P o u q l  come t o  p laces  where you ought 
t o  stand and f f g h t  - and do i t ,  DonP$ l e t  anyone ge t  the idea  that 
t h a t  f e l low won't s tand  and f i g h t  - 4, ean push h2m around. Never - 
never. Stand and i%gkst, but be s u r e  you have the ppoger an tagon i s t ,  
Donu% f f g h t  ~ 5 t h  one beneath your l e v e l  and donff% fight with one 
above your l e v e l .  If you f f g h t  wi th  one underneath, i t s  u n f a i r ,  
You ought t o  ge t  ahold of h is  boss and have your fight with  him, 
I m@an that from %he depth of my ~ 0 ~ 1 ,  Never %%$kt$ w%$h a man 
beneath you - its u n f a i r ,  You have him a t  a disadvantage,  It 
wonv$ do you any good - you c a n ' t  win because t h e r e  i s  no ffght - 
i t s  J u s t  a nas ty  s i t u a t i o n .  If you f i g h t  wkth a man above your 
level, y o u ' l l  neve%a win, It should% be ~ Q U P  boss f i g h t i n g  wi th  
hip. 1 thf'dsk i n  t h a t  ~ a m e  work you can develop t h f s  philosophy: 
Stand and f i g h t  - done% appease, But d o n B t  l e t  somebody drag 
you i n t o  a mudhole whe~e  you can% $do any f9ght ing  and where you 
are bound t o  l o s e  because you have $he w o n g  antagon%s%, and have 
pu t  fn a l o t  sf energy on it, Such as d i f f e r e n c e s  of spfnion,  

b 

ow, b ~ i n g  your d i scuss fans  k cmly to the po%nt, fe l lows,  
They yespec% you f o r  i t ,  Probably a. l o t  of you have heard about 
Bamy E r l b h e r ,  our  p e t i r e d  Vice Pres iden t  i n  charge of P u ~ c h s i w g ,  
He had a r epu ta t ion  among t h e  vendors and among sthem %hat was almost 
unique i n  t h e  ~ountx-y, 1 have $h%s opportuni ty and I wan% $0 
gfvc you $ h i s  owe example sf one rwmon why, In one of our p l a n t s  
we were fauy8ng EL l o t  of hydrogen and oxygen, SQ a study was t o  
see whether we could a f f o r d  t o  put %a sup o m  plant, It came up 
that wa eou3.d save $68,800 a year by put t%ng f t  i n ,  But we had been 
bugfng large q u a n t i t i e s  sf gas f ~ o n  t h i s  l a r g e  chemfeal company who 
wepa also a wonderful e u s t s m e ~  bf ours ,  Ss M r e  E ~ l i e h e r  wanted t o  
t a l k  ft o v e ~  with them %ad sea i f  they e o u l d n a t  o f f e r  a lower p r i e s  
before we put it i a  o u ~  p l a n t ,  We had t h e  pres8dent sf thPs l a r g e  
company, almost as l a r g e  as Du Pont, a t e r ~ i f i e  customer of ours  - 
who supplied the gas - and a couple of t h e i r  t e c h n i c a l  people,  We 
a l s o  had our  man from t h e  l abora to ry  who had worked up t h e  f i g u r e s  
of p u t t i n g  i n  our swa p lank ,  We came i n t o  NF, E r l f c h e k B s  o f f i e e ,  
j o l l i e d  f o r  one minute about f f ah ing ,  women sr~ anything - j u s t  to 
break  the f c c ,  A t  t h e  end of  one rntnute, Mr, Erlheher  sa id :  "Weffve 
been buying a l o t  of hydrogen and oxygen aa  you h o w ,  Wevve had 
a study made %nd it appears  t h a t  we c ~ u l d  put i n  s u r  own p l a n t ,  But 
before  dofng ft, we c a l l e d  you i n  here  so you ean t e l l  us i f  you 
have anythfng b e t t e r  fw p r i e e s  %a ofie~," They said: ' * ~ c l l  us  what 
sup eompa%i%ion 2s - what wesve got  to do - what we've go t  t~ meet - 
i n  order  t o  keep you from p u t t f n g c h  your own p l a n t , "  M r .  Erliche?? 
sa id :  "I don' t  t h i n k  use da re  t o  - because then you would f i n d  f a u l t  
wf %h the r e p o r t  and then w e  wouldn8 t accomplish our  purpose, " They 



(Bd e 
0 .;( S 6  
(D P m  %"P* 
rlias m t n  
CPro 



I n  c a s t i n g  about f o r  some Pllus%~atfona to %ha$ app~oach  P 
p%cked sometk%ng you a m  a l l  fami$$ar wftk--paper, Paper was made 
by the Chinese thousands of yeam ago, but it i s  I n t e r e s t i n g  t o  see  
what development people can s t i l l  do t o  vary t h e  p r o p e ~ t f e s  of'  t h i s  
cornon everyday ~ u b s t a n c e  to make ft do thfngs  which you would no t  
ordinarily consider it eould do, 

This  morning 1 w f l l  talk about papers that come only from 
wssd pulp,  This  2.8 about the lowest p r i c e  raw matesial f o r  paper 
that i s  ava i l ab le .  Whew wood pulp is cooked it breaks up i n t o  
f%bers and a l o t  of e x t ~ a n e o u s  mate r%al  that is presen t  i n  the Isg 
58 Pemoved, The end product i s  mainly cePluloae,  Cel lu lose  i s  
a we92 def ined  organie  substance, 1% 2s a compound, j u s t  l i k e  
sugaP o r  salt  a r e  compoundso It i s  a d e f i n i t e  m a t e r i a l  w%th a 
d e f f n i t e  structure, Wood pulp conta ins  about 85$ c e l l u l o s e ,  and 
the remainder 4 s  a mlxture of a g r e a t  many m a t e r i a l s ,  

My f i rs t  example i s  a p iece  of pager t ape ,  It 2.8 s t r e t c h a b l e ,  
but t h f a  p a r t i c u l a ~  sample has only  f a f r  d i e l e c t r i c  p r o p e ~ t i e s .  The 
t ape  does not  bend around corners  veky well ,  but  % %  will s t r e n g t h  
and it does f i n d  a p p l i c a t i o n  i n  eerta3.n e l e c t r i c a l  apparatus, 

One of our departments, a few yea r s  ago, was having %rouble 
w f t h  varsnfshed cambric eab les ,  Evident ly t h e  va rn i sh  i n  %he cam- 
b r i c  was not  cured s u f f i c i e n t l y ,  and i n  vacuum t rea tments  it was 
g e n e ~ a t i w g  gas and b u r s t i n g  out  sf the s i d e  0% t h e  cable ,  The 
des igners  would have l i k e d  t o  have used a paper tape ,  but t h i s  
p a r t f c u l a r  type of t ape  then on &he rwa~ket w a B  no t  good enough 
d i e l e e t r f c a l % y ,  and s ince  i t  did no$ bend around corners  proper ly  
a @able %wo o r  t h r e e  inches  I n  dfaanete~ was SO st%$$ t h a t  5% could 
no t  bend, 

In such a s i tua%fon  the General EBeetrie Company has t o  do i t s  
own development i f  it wants t o  come up wi th  an %mp~oved material, 
f a r  the amount t h a t  we use, important as it may be %a t h e  end 
produet, i s  not  s u f f f c i e n t  t o  be ea l led  a l a r g e  bus iness  by a 
papep company, Then, too, many paper vendors a r e  ~ e l a t % v e P g  
small. companies, and they  cannot a f f o r d  a development group t o  
produce s p e c i a l t i e s  f o r  which $here i s  not  a l a r g e  mass market. 
A paper machine w 1 l 1  tukn ou t  many thousands of pounds o f  product 
2~ a day. The whole General EBeetr%c Company uses about 20 
mLllfon pounds of paper fnsula%$on a gear, but  th i s  poundage i s  
made sf some 65 or 70 d i f f e r e n t  kinds of products, d % % % e r m t  i n  
th ickness ,  d i f f e ~ e n t  f n  dens i ty ,  and so on, 

Qs%ng back t o  %he tape ,  $h f i rs t  thing t h e  development man 
was asked t o  do was t o  improve $he t e n s f l e  s t r e n g t h ,  Wood pulp 
i s  made up of s h o r t  fibers, They bind $ogether satisfactorily t o  
f o m  a shee% on a paper machine, bu t  as 1 i nd ica ted  theye 1s a 
s t r e n g t h  l i m i t a t i s n o  The f%m% approach was t o  mix longer f i b e r s  
i n  with %he wood pulp, and it was even tua l ly  found t h a t  a long, 
very  atrowg f i b e r  c a l l e d  Abaca, when m$xed i n  with a. preponderan% 
percentage of wood f i b e r ,  g r e a t l y  increased  t h e  s%reng$h, Then i t  
Was found t h a t  i f  t h e s e  long f i b e r s  were a l l  l i n e d  up in t h e  
d i r e c t i o n  An which a t ape  is pu l l ed  the s t r e n g t h  would be Sncreased 



s t i l l  more, Paper machines a r e  a v a i l a b l e  t h a t  @an do t h i s  
l i n i n g  up. By t h i s  proeese t h e  t e n s i l e  s t r e n g t h  was increased  
something l i k e  240% a t  a c o s t  no g r e a t e r  than t h a t  of t h e  
o r i g i n a l  t a p e ,  

An i n t e r e s t i n g  s i d e l i g h t  i s  t h e  f a c t  t h a t  a l though t h i s  
was developed f o r  cable  a p p l i c a t i o n  i t  was r a p i d l y  found t h a t  
much of the  cot ton  tape which was used i n  t h e  f a c t o r y  could 
be replaced by t h i s  paper, Cotton tape,  as you know, i s  q u i t e  
expensive, and i n  many cases  it was used only temporari ly  t o  
support  s t r u c t u r e s  duping manufacture, As soon as t h e  s t r u c t u r e  
i s  completed t h e  t ape  i n  many cases  i s  removed and thrown away. 
A major cos t  reduct ion,  something l i k e  60$, was made by rep lac ing  
cot ton  with paper, 

To reach  t h e  cable  a p p l i c a t i o n  a t a p e  had t o  be developed 
t h a t  had a two-way s t r e t c h ,  It t u r n s  out  that t h e  only reason 
we never had a paper l i k e  t h i s  was because we had never gone 
and asked t h e  vendor f o r  i t ,  It was almost as simple as that,  
By having a t ape  t h a t  was ereped s o  t h a t  it would s t r e t c h  both  
lengthwise and crosswise,  cables  cam now be constructed t h a t  
can be bent  r e a d l l y ,  and t h e y  have replaced many varnished 
cambr$c cables ,  w i t h  a s i g n i f i c a n t  c o s t  reduct ion ,  

A n o t h e ~  pommon product i s  pressboard,  It i s  used i n  many 
d i f f e r e n t  k inds  of e l e c t r i c a l  apparatus  f o r  such a p p l i c a t i o n s  
as l f n e r s ,  c o i l  forms, l a y e r  i n s u l a t i o n ,  spacers ,  e t c ,  Up u n t i l  
a shor t  time ago pressboard was almost wholly made from l i n e n  
f i b e r  i n  o rde r  t o  g e t  t h e  d e n s i t y  and t h e  d i e l e c t r i c  p r o p e r t i e s  
d e s i r e d ,  Three o r  f o u r  yea r s  ago f a b r i c a t o r s  learned  how t o  
make a board from wood pulp,  It was p l i a b l e  and workable i n  t h e  
humid atmosphere dur ing  t h e  summer time, because under those 
condi t ions  it w i l l  hold as much as 8$ of water, and water a c t s  
as a s o r t  of a l u b r i c a n t  i n  t h e  board, But i n  t h e  winter  time 
~ 9 t h  low humidity t h e  board d r i e d  out  and became very b r i t t l e ,  
However, we found one mnufac t tn re r*s  pproduct t h a t  was a s t a r t l i n g  
exeeptfon, The pressboard was being made by a small m i l l  i n  
Sweden, and i t  was gast as p l i a b l e  i n  t h e  winter  as i n  t h e  summer. 
I v l s i t e d  t h f  s m i l l  kw 1948 and found out  how they  d i d  i t ,  These 
boards are made up of p l f e a ,  T h i ~  s h e e t s  of wood pulp a r e  l a i d  
on t o p  of  each o t h e r  and then pressed t o  t h e  desiped th ickness ,  
Those smart Swedes down on t h e  B a l t i c  Sea had done th i s ,  They 
had g ~ o u n d  up two d i f f e r e n t  ba tches  of f i b e r s ,  one vesy f i n e  and 
one q u i t e  coarse,  and then formed s h e e t s  from each s t o c k  and 
p i l e d  them up a l t e r n a t e l y ,  The f i n e  p l i e s  f i l l e d  i n  t h e  holes  
and gave a g o ~ d  d i e l e c t r i c  s t r e n g t h ,  and t h e  coarse p l i e s  made 
t h e  b o a ~ d  mope f l e x i b l e  s o  that it could be creased i n  t h e  winter  
time without b ~ e a k i n g ,  Such a board had a 30s i nc rease  i n  
d i e l e c t r i c  s t r e n g t h  over  t h e  t y ~ e  t h a t  we had used he re to fo re .  
Thfs produet i s  now being  made i n  America, a t  l e a s t  i n  t h e  
t h i n n e r  s i z e s  below 1/16 inch, and so we now have a product 
which i s  cheaper than t h e  board we used t o  buy made of l i n e n  
and a c t u a l l y  has  b e t t e r  d i e l e c t r i c  s t r e n g t h ,  



i n g  from one e x t ~ e m e  t o  the other, X would %%ke t o  talk about 
e x t ~ m e l y  t h f n  papem $or a b5t i n s t e a d  of t h i c k  boa~ds, These 
%h%n papers a r e  alss made of wood pulp, and they  have very high 
d i e l e c t r i c  s t r e n g t h  because of the f ineness  of t h e  f i b e r s  in the 
sheets, These papers are used almost exeZusively fn @apaei tors ,  
and $hey range I n  th fehess  f ~ o m  ,306 i n .  down %s ,302 i n , ,  and 
i n  price from 35 cen t s  a pound t o  $1,20 a pound, The power f a c t o r  
of' t h9s  paper i s  q u i t e  I.ow, runnftng less than a quarter of % per  
cent  a% 100 degrees,  but  even so ,  t h i s  power f ac to r  is one sf the 
rnaeJo~ design l i m i t a t i o n s  f n  that the size of a capac i to r  i s  prpetty 
we l l  determined by t h e  a b i l i t y  $0 g e t  $he heat  r a d t a t e d  away from 
t h e  ~ u v f a c e  of the u n i t  that i s  generated by %Be d i e l e c t r i c  i n s i d e  
the u n i t ,  One of t h e  maJoy soupees of t h i s  heat i s  the paper. 
H pofnted out e a r l i e r  t h a t  th%s paper %s about 85% c e l l u l o s e ,  
It o c c u r ~ e d  t o  u s  a few yeam ago $hat we mfght t r y  ks vaky t h e  
composition of the  shee t  by s e l e c t i v e l y  ~emovfng some sf t h e  o t h e r  
15% f n  orderp t o  see  whethap o r  no t  sane of this non-ce%lulos%c 
mate~iwtl  had a higher power fa eta^ than cgHlub8e ftsek?, This  
pkmed to be swceeasful and w e  wepe a b l e  t o  make a modiffed 3raft 
pulp a'& about t h e  same cost whhh had a power factor at 100f"@ of 
l e s s  thaw ,17$, This  meant t h a t  dur ing  operatfon theke was less 
heat g e n e ~ a t e d  I n  t h e  capac$to~ unlt, and designer8 found %hat it 
n%a posafble  t o  go from a 15 kva u n i t  t o  a 25 W a  uni& and st%ll 
d i s s f g a t e  %he hea t  by r a d f a t i o n ,  Thfs meant 8 s i g n i f i c a n t  se-  
duct ion i n  cos t  per  &a, and %$ was vadily aeeepted by t h e  u t f l f -  
t % e a  because t h e i r  h s t a % l a % f o n  cost per  kva dropped sha~pBy,  

S tud ies  ape now fn progpess i n  whfsih we a r e  t r y i n g  t o  Juggle 
%he @elPuPose s t ~ u c t u r e  f tself  without destroy%ng %he f i b e r s ,  It 
m y  B e  poss ib le  t o  inc rease  the  d i e l e c t r i c  conatant  of paper and 
t o  reduce i t s  mofsture absorbing p ~ o p e s t i e s  by a light ehemical 
m ~ d i f i c a t i o n  of the f iber b e f ' s ~ e  i t  goes I n t o  t h e  paper-making 
maebf nee  

F i n a l l y ,  I would like t o  show you a laminated board containing 
the  same percentage of yea in  and wood f i b e r  as conventional 
Iam9nates brat with  much b e t t e r  electrical p r o p e r t i e s ,  Laminated 
p l a t e  s t o e k  sueh as you see h q ~ e  has always been made by passing a 
shest of paper through a b a t h t s f  v a ~ n % s h ,  drying 9$ in an oven 
t o  remove t h e  so lvent  and t o  e w e  t h e  varnfsh  s u f f i c i e n t l y  so  
$hat it is no t  %aeQ, eu t t%ng  t h i s  t r e a t e d  shee t  f w t s  squares, 
staekfng ft up in a press, and then eurfng f t  under hea t  and hfgh 
pTesauPe, Such a board has good e l e c t r $ c a l  p ~ o p e r t i e s ,  bu t  it 
alss has some disadvantages,  Far  example, s i n c e  th$a is a sand- 
wfeh cons t ruc t ion ,  r n o i s t u ~ e  can weep i n t o  the board from the  
edges, The c e l l u l o s e  $w $he paper never r e a l l y  soaks up t h e  
varn ish ,  Instead, t h e  v a r n i s h  sits on t h e  su r face  of t h e  f i b e r ,  
Consequently, 6f the edges of the paper ape exposed t h e  fibem ac t  
as a w f ~ k  and slowly move m o i s t m e  i n t o  t h e  cen te r  of t h e  board, 
Another f a c t o r  t o  be considered is $ha$ the d i e l e c t r i c  s t r e n g t h  
through the  board i s  h igher  than  t h e  dielectric s%rewgth a long the 
laminations %n t h e  board, Thfs 1s due to t h e  f a c t  t h a t  you can 
g e t  e l e c t r i c a l  creepage a long %he paper s h e e t s ,  



It occurred $0 us  %hat we might g e t  a board i n  wM.eh t h e  
f i b e ~ s  were completely surrounded by r e s l n  and thus s t o p  t h e  
wicking of moisture  and fmpmve the d i e l e c t r i c  s t r e n g t h  along 
the lamfnatfons. The final s o l u t i ~ w  was admirably simple. 
A r e s i n  powder was found t h a t  when mixed in t h e  paper b e a t e r  
wi th  t h e  f i b e r  would d i spe r se  and s t i c k  t o  t h e  f i b e r ,  The 
shee t  was then made in a conventional way without having the 
r e s i n  powder go through t h e  ffwe screen wMch removes water 
i n  t h e  paper-making process, Inventory problems were s impl i -  
f i e d  s ince  i t  was no longer  neeessapy t o  va rn i sh  t r e a t  paper, 
and when s h e e t s  of t h i s  product were s tacked up and heat  
pressed it was found t h a t  t h e  r e s i n  molded, flowed and sea led  
t h e  f i b e r s  in vepy well .  Moisture p e n e t ~ a % l o n  was slowed up 
and t h e  d i e l e c t r i c  s t r e n g t h  along t h e  l e n g t h  of the  board was 
nea r ly  as good as t h e  s t r e n g t h  through the board. It i s  thus  
poss ib le  t o  design such t h l n g s  as panels  and o t h e r  products 
where a high d i e l e c t s i e  s t r e n g t h  is requi red ,  us ing  a t h i r a n e ~  
board, l ead ing  t o  a cos t  reduct ion ,  Remember the same 
m a t e ~ f a l s  were used, but  they were Jus t  placed %n t h e  board 
d i f f e r e n t l y ,  

I w i l l  be  g lad  t o  answer any ques t ions  t h a t  you have, 

Who i s  t h e  American vendor of the  f l e x i b l e  board? 

It is made at t h e  Stevens Paper Mills a t  Windsor, Conn. 

Does it  have a trade name? 

X don't be l i eve  so, They do have some aort of a name f o r  
it, 8 u ~ h  as '!Thick and ~ h i n " ,  but they a r e  not  pub l i c i z ing  
i t ,  

Who could gfve Snfsrmation about t h e  two-way s t r e t c h  tape? 

P, L, S t a a t s  bn t h e  Tmmsformer D i v i s i ~ n  Laboratory, A s  I 
semembe~ it the base paper came from two d f f f e ~ e n t  p laces ,  
one sf them Holl?agawor%h m d  Vose; and t h e  creping job 
was being done art %he Dennfssn Paper Company, 

Row does t h e  wood pulp board compape wfth Copaco? 

Pw Ff$%sf ie ld  it was found t o  be a s a t i s f a c t o r y  replacement. 
1 have n o t  been c l o s e  enough t o  t h e  work f o r  s e v e r a l  months 
t o  remember c o s t s  veTy well ,  but  M r .  S t a a t s  can gfve you any 
such fn fo~mat9on ,  

Who a r e  the  vendors fop  t h e  e a p a ~ i t o r  paper? 

There a r e  t h r e e  vendors i n  t h i s  country: Crocker Burbank 
Paper Cs, i n  Fi tehburg,  Mass,, Stevens Paper Co, i n  West- 
f i e l d ,  Mass., and t h e  Schweitzer Paper Co, wi th  o f f i c e s  I n  
New York and rnf l ls  i n  Mount Holly, Pa, and Lenox, Mass. 



Patents have been $%led and a fev $s%ued on papers with lower 
power factor, but nang OF the o$hek concepts such as changing 
the dfeleetrfe constant or $he msistu~e abso~ptisn are stfll 
being studied in the development stage and should not be talked 
about, This business of JuggZ%ng the cellulose a Uttle b9t 
and not destroying the fibem opens up hundreds 0% possibilities 
tha% can be studied, Psu probably realize that we spend hundreds 
of thousands sf dollars a gem i n  this Company Just  chasing water . 

-- 

9n and out of papep wlthsut adding arything to the va3us of the 
p~sduct. We slow down moLsturs abaopption by varnish treat- 
ment, but we don% stop it, I f  we could cut  down moisture 
absorption, ne could throw out many different kinds of processes 
and save kaund~eds sf thousands sf dollars every year, 

How does the me@ban%cal strength of the new type of laminated 
board compare wfth the a%d type, 

The impact s%reng%h Is a little lo we^, but in most %ppl%c%tions 
~equf~ing thick panels you have more impace stmngth than you 
need, 

Fel%ows,ou~ thi~d spec%a%$y suppl%er Psr  %he day hasn8t arrived 
yet - but we are gshg t o  star% o w  program anyway - the represew- 
tatfves of the fln%ted Cam Fastener are h e ~ e  and also representatives 
of Geomet~fe Stamping, Mr, Avthur W, Riee, Sales I'&%Rager of 
United-Carr Fastene~ Compaay, fs here w$&h three off h%s associates 
and they are gafag $0 %el1 us about the special f a ~ t e n e r s  hi8 
company mawufactu~es, 

entlernen, ffrst H would like ve~fmueh to thank Hr, Eagew and 
Bes for the %nv%$atfon to attend %his e s a i s n ,  We sincerely 

hope %%EX$ what we have to offer will be 0% a$ leas% some small 
help to you in y o u ~  objec$Tve toward cos t  redBaActions now and in 
%he future in General Elestrie, Ve a% Waited Carr consider our- 
selves %% specialists, Today ks in many sthek iiePds, the trend 
seems to be toward apec$a l i s t s  and we Feel that we have some 
special skills 9n the Pine 0% fastenfng devices and metal stampings 
which can be sf @onsfderab%e assistance t o  you %f our %aeili%iss 
are properly called upon to help you, I beliew that some sf you - 
many of yon, H hope, ape familiar wfth United Cam - but f o r  those 
0% YOU %Tho are - I ILke de8~rlbe $~%6?fIy  w ~ Z L ~  OUP 
company fs - its afze  and $aei%%tfes - a%s that you will with 
whog you are dealfwg, United Carr, and I call your atten$ioa% to 
the fa@% that it fs spelled - C a m  - which is.a mann% name and 
not ano%hev name for an automobile - United-Cam Fastener Corpora- 
tion was founded in i t s  present f o m  in 1929, We have our hoke 
office and two of o u ~  principal plants in C%mbr%dge, Mass, OUT 
Main Street Plant has 242,000 sq, ft, of floor space, and our 
Biwaey Street Plant has about 9&I,000 sq, it, of space, In these 



two plants  we employ about 1100 people. In Mew%oaville, Mass. 
we have a subsfd$%ery conagasay, which moat of you are familiar 
with, t he  Ucinite Company, the  s a l e s  mawager of which, M r .  
George Sweetnam, i s  here with me today and w i l l  probably have 
a word f o r  you, A t  Uefnfte $hey have approximte ly  75,000 
ft .  of f l o o r  space and recen t ly  we have added a new divis ion 
t o  t h a t  company where we have gone i n t o  t he  produ@tion of 
fn jeet fon molded par t s .  Hn addit ion t o  t h a t  we have two plants  
i n  Chicago - awe of them being the  Cfnch Maknufa@tur?ing Company 
whieh I am sure many of you gentlemen, espec ia l ly  those i n  
Syracuse, are familiar with, and we have p lan t s  i n  Shelbyvil le ,  
Ind,, i n  S t ,  Louis and Sam Leandao, Cal i fornia ,  Host of these 
plants  spec ia l i ze  i n  products f o r  the  p a r t i c u l a r  i ndus t r i e s  
t h a t  they do business with - f o r  instance i n  Cal i fornia  a large  
p a r t  of t h e i r  business i a  f o r  the  Ai rc ra f t  industry;  i n  Chicago 
of course - the  e l e c t ~ o a i c ,  rad io  and t e l ev i s ion  indus t r i e s ,  

We have i n  round f igures  about 4000 emgl~yees  - and our 
gross s a l e s  i n  t h i s  country last year were - $39,500,000 - 
that" p r e t t y  s m a l l  potatoes compared t o  General E l e c t r i c  - 
but when you a r e  manufacturing small metal stampinga, we th ink 
i t  puts  us  fn t h a t  category of b ig  business,  

Now a word about the  type of equipment that we use - and I ' m  
speaking predominantly about the  p lan t s  i n  Cambridge - which 
I per8onally represent ,  We manufacture p a r t s  on th ree  basio 
types of machines - multi-s l ides,  eye le t  tnaehfnes, and presses,  
In  addi t ion t o  t h a t ,  we have complete f a o i l i t i e a  for heat- 
t rea t ing ,  p la t ing,  seoondary operations, and assembly opera- 
t ions ,  i f  the  p a r t  we a r e  supplying has more than a s ing l e  
component, Short ly a f t e r  the war we added t o  our Cambridge 
Plant  a department which we c a l l  the  Short Order Department. 
It grew out  of the  f a c t  t h a t  i n  our business,  qnfortunately,  
some of the  last components of a f in i shed  product product thought 
of be the  l i t t l e  gadgets t h a t  w e  make, Aa a r e s u l t  of that we 
%re s f t e n  ca l led  upon t o  design, t oo l  and ge t  i n t o  production on 
a pa r t  i n  a very shor t  per908 of time, To ovemome the  f a c t  
t h a t  t h i s  caused bott lenecks i n  our Tooling Department, we 
formed the  Short 0r&er Department, Here we make t o o l s  f o r  
Individual  operationa - and have a b a t t e r y  of kick presses  and 
screw presses where we can get  out an I n i t i a l  quant i ty  f o r  
prelitninary productfan, It enables u s  t o  g ive  you the  service  
which you must have i n  order  t o  keep your production l i n e s  going - 
and it gives us  a l i t t l e  more time i n  which t o  bui ld  our production 
too l s ,  

A s  fa r  as our Sales  Organization is  concerned, we have, as 
I sa id ,  our Homes Sales  Office i n  Cambridge, Mass, We maintain 
s a l e s  o f f i ce s  i n  Mew York, Detroi t ,  Philadelphia,  Cleveland, 
Chicago, Los Angeles, Atlanta,  Ga,, Buffalo and we a l s o  have 
representa t ives  i n  Syracuse and Dallas. A l l  of these  s a l e s  
o f f ices  are manned by people we pre fe r  t o  c a l l  Sales  Engineers - 
r a t h e r  than salesmen, They a r e  a l l  fac tory  t ra ined  men - most 
of them have 15, 20, 25 years  of se rv ice  with the  company, and 



* ,  
they are the men who call on your various companies; get Youp 

%- 

problems from you, offex? help f f  they can, but more often trans- 
mit %he pmblem baek to the home office where our engineering 
department can go to w o ~ k  on it and eome up with the answer, 
That more or less takes @are 02 our S~%-UP 88 far 1% Qw P~Y- 
siaal being is con~erned, and I %eel that those few words ape 
fn order so tbat, aa H said, you w%%l b o w  what a i m  and type 
of eompmy you would be dealing with, 

- 
As to our method of functioning - how we like to with 

you - P would like you to bear in mind that United-Carr is a 
mass production outfit, Me are not an alley shop or job shop 
and we cannot operate ef%icien$By as meh, We ~~ufacture 
in large quantfties parts for consumer durable g ~ ~ d s  such %a 
automobiles, appliances, kadio, telev%sion, @tee We also 
have a division which mwufaeturea snap fasteners- m@h as our 
oldest type fastenek - the Lift-the-Dot, %he fastener You used 
to sea on automobile tops, ete, That par%fculag Pap% of OW 
business would not be of particular interes% to you, gentlemen, 
so I don et plan to dwell on it, 

We feel that in order for us to function efficiently wesve 
got to be called in early and often on your problems, We have 
found that in many cases customera such as General Electric 
attempt to do their own designing on a fastening device, Quite 
naturally very oftea the engineer who designed the part comes 
up with a part that does an exeellent job - but unfortunately 
ftBs a part &%ch is either imprac&%cal or impossible to pro- 
duce on the type of equipment that we have to produce it on, 
Consequently we have to start over again and do a redesigning 
job, This, of course, %s expenafve $0 you because of lost time - 
and it handicaps us in that we do not h o w  the basic problem 

, which you are faeing, And in order for us to function 
efficiently, we feel that we have to lea~n the basic problem; 
where the part 2s used, what you are trying to do; and then be 
allowed to do che designing, As I sag - we are specialists - 
we have been designing and mkiag pasts for many years - and 
the chances are that we can find in many eases a standard part 
which you can use, This will,- ~ight off the bat - be a saving 
to you - because 0% the fact that there are no tools involved - 
and in many cases it is necessary to charge for production tools 
or for at leaat part of theis cost, 

There is another point =t % I. would like to emphasize, 
ItBs along the same general line as the fact that we are a 
mass producer, this is that we are not simply selling metal 
stampings, We are supplying two t m g s  - engineering service 
and the metal stampings, I am quite sure that I would not be 
making a false statement if I said that many of the parts we design 
are parts wh9eh coat mope - if f t a  a case of replacing another 
part - than %he part which you are replacfng, That would sound 
%a if there was no coat saving involved, but peculiarly enough 
the gross sales of the United-@am Fastener Corporation - has very 
much paralleled the gross increase of direct labor coats in the 
country, In other words, where we ean save you money is where 



we can design for you a pa~t whfeb requ%res for example only 
one man ow a production line t o  gut on instead sf two. Letts 
just %or example assume that you are attaching shelf supports 
in a refrigerator by means of spews - in the back of the liner. 
ID all probability you would have ts have a man to hold the 
shelf support on the i n s i d e  and a man to put the mrew in on 
the outside. We have designed shelf aupgsrts that caw be put 
in by one maw on the line from the ins%& - the saving is the 
salary of a m a w  per day  US faster assembly t3nae. In addition 
to that, one of the problems we h$ve run into is the fact that 
a customer will call us in - we will do design work - work with 
the customer and between us we will come up with a satisfactory 
part. What happens? The next thfng we hem is that we are 
not gofag to get that bushess, when we follow up the job, bemuse - and to those gentlemen here in your Purchasing Departments - 
don't think that I am slapping the back of your hand - but 
this happens - and it f a  a po%nt which $ wsukd like to get 
across - a print comes down to the PurcMsing Department, and 
copies are sent out to 10, 12 or two dozen vendors - and 
another - probably a Job shop or a smaller oomgany comes in 
with a quotation under our8 and we donDt get the buainds~. 
To be perfectly frank with you, we sasmnot operate in that manner, 
because as I say we ape selling a service - and, therefore, 
we have to be paid for this service %P we are going $0 exist, 
Then too, we have hfgkhek overhead in the form of sngineering 
departments, eke, - theen our mailer oompetttoss would have 
and quite naturally, therefore, our prices have to be higher. 

I have over here on t h i ~  table a few kepreaentative aamples 
of some of the products whihch we make and have made in the past - 
we have some mounted ~amgl@e, there are 8ome reprints of some 
of our recent advertieeaeaato which give.you an idea of some of 
the parts which we manufacture, and X have some catalogues 
here - unfortunately not enough for all of you who may be 
intepeated - but if you will sign youp nme to a sheet of paper 
here on the table - if you would like a catalogue - I would 
be very glad to see that you get one, 

* 
t 

Accompanying me today are Mr. &lliam Bedford of our 
Engineering Department, Cambridge, MF, George Sweetnam who, 
as I aafd, %a in charge of aalea at Vcinite and MyO Berkeley 
Thornpaon of our home office in Cambridge who c a l l a  ow Lynn 
and some 0% your other Bivi~iona, We will be here aftep we 
get through - we hope very much that you gentlemen will come up 
and discuss any partleular probbems which you have - or ask any 
questions about the parts, I had in mind that 1 would like 
to give you some examples 0% whese we have saved our customers 
money ... $hrough our efforts engfneeringwioe, etc, Actually 
this would be a pretty- different thfng to do - because betweeh 
Ucfn9te and Cambridge - not counting Cinch, we probably have 
tools for about 8000 different items, Almost a11 of them were 
developed for and bought by customers for reasons of economy - 
particularly over serew machine parts - which is one of the 
Places where we have been particularly successful in saving 



money, because obviously a stampfng, although the tooling on it 
may be expensive, if the volume fa there, a stamping will offset 
the cost of the tools in no time. 

That's about all I have to say now - except that I would 
again like to thank MY, Niles and Mr, Eagen - we appreciate ex- 
tremely the opportunfty to preaent them few words to acquaint 
you with our company - we hope that it will result in a mutually 
beneficial association, Thank you very much, 

E, F. Carney- --- Stamping8 
First of all, I want to sincerely thank Mr. Miles and Mr, 

Eagan for the opportunity to meet with you here today. As Mr, 
Eagan has informed you, I am associated with The Geometric 

- - Stamping Company Bn Cleveland and will talk to you on the subject 
of stampings, especially in relation to how stampings can fit 
into your company8a cost reduction program, 

To-just briefly acquaint you with our company and Its 
facilities, we employ approximately 500 people and have punch 
press equipment ranging between 40 to 680 ton capacity, I would, 
I presume, classify us as a medium size pkesa metal shop, 

As you how, stamping is owe of the three prfmary methods 
of forming metals employed by industry today, The other two 
are, of course, forging and casting, A$% three methods are 
applicable to not only steel, but other metals including 
aluminum, copper and brass, Fundamentally, the stamping industry 
is an off-shoot of the forging or malleable casting industry, 
In recent years, we learned to produce on tools and dies metal 
parts from both sheet and strip ateel in the cold state, thereby 
eliminating tkie necessity of heating metal pl"Iou" to forming, 

Getting back to the three fundamental forming methods of 
producing metal parts, each has some speefal attributes - that is, 
certain jobs that it and it &lone caw do, We are today, of 
course, primarily concerned with stampings, At this point, I wish 
to go ow record that, prejudfeed as I may be, I do realize that 
even stamping has its limitations. 1 would not presume to try to 
sell you on the use sf stampings Instead of forgings for heavy 
duty diesel crankshafts, nor would stampiwgs satisfactorily 
replace castings on loeomotfve car whe@ls, Generally speaking, 
stampiwgs fit into the production p%ature under one or more of the 
following conditions: 

When the part is of such a shape and size as to lend 
itself to stamping, 

When the stress or strain or l~ad condition to which the 
part is to be subjected are within the limitations of 
stamping constm@tion, The above two qualifications are, 
of COUFS~,  must^" , 



3, When light weight i a  important f o r  sales appeal or 
reduction in shipping esats, 

4, When reasonably eloae toPeranses are required on 
unmachfned parts. 

5., When %av%nga in m$erLaka are important, 

6 ,  Above all, when cost yeduction fa requ%red or desirable 
to meet a competitive sales situation, 

Like other phases of the metal-working industry, stamping 
has had it8 share of teehnolsgfcal advanees, Increased speed 
of new presses $s gfvfng atamping a greater competitive advan- 
tage than ever before. There have been cswtfwuous improvements 
relative to construction of dies which permit our holding closer 
tolerances that only a few years ago seemed fmpossfble, 
Actually, many parts which used to require machining operations 
afte~ stampfng are today formed, blanked, embossed, burnished 
and emerge as finished components ready for the assembly line, 

There are nearly 9000 esmpanies i n  the U.S, today perfokming 
stampfng operations, These inelude every sort from small back- 
alley Job stampers t o  giant mawufacturing eomgan%es like your 
own with the latest atampfng facilities, There are relatively 
few independent stawpfng companies of any size employing 200 
or more people which are equipped t o  offer engineering as well 
as production assistance to such companies as yours, The 
Geometric Stamping Company, with which I am associated, fit$ 
into this classification. We like to think of ourselves as 
"creative stampers", H@ke $8 w h a t  I mean, we do not limit 
ourselve~ to the review of and qustatisns on blueprints gent 
us by manufacturers, Instead, we much prefer to work with the 
manufacturer at the design atage before %%n%sh&d prints are 
released for quotatian, 16 believe the gentlemen from United 
Cam Fastener, who pveeeded me on $his program, stressed tkfs 
same point, Frequently, we can suggest small design changes 
whfch result in ma$r savings to the manufactwsaeaa, Often 
a seemingly minor alteration in shape, the spacing of holes, 
their relationship to the periphery of the stamping can save 
die east, reduce the number of operations and save many 
thousands of dollars, The savings you will be able to effect ' 

by calling the stamper in60 the pie tuse  ea~ly, at the design 
stage, are likely to be much, much greater than the savings 
you can achieve by competitive quo$a$$sns on parts whose 
designs are f fnfahed  and unaltekable, 

So  fa^, H have been talking about parts which are estab- 
lfshed as stampings -rather than castings or forgings, The 
g~eateat savings available to you through stampers will surely 
come through the conversion of cast or forged parts, Here's 
where the so-ealled "creative stamper" can be particularly 
helpful t q  you, I do not mean to infer that Geometric is 
the only stamping company with the engineering know-how to - 



assit you on the conversion jobs. There are many others, 
However, Geometric, I am pleased to say, was owe of the 
earliest pioneers in the conversion field, For some years 
now, our advertising and sales efforts have stressed economies 
possible through converting cast or forged parts to stampings 
and I intend to devote the rest of th$s session to specific 
case histories of some unusual conversion jobs, 

YOUP Mr, Miles and Mr. Lee Stevens, whom I see in this 
audience, are quite familiar with this item I now hold in my 
hand. At the time this part was converted to a stamping by 
Geometric, Mr, Wiles was Director of Purchases of Loeke, Inc, ,  
a divMon of General Electric in Baltimore, Ivfd. Mr. Stevens 
is still connected with that organization and is, I am told, 
still very seriously concerned with cost reductions on items 
Locke is presently producing, This item is known as an in- 
sulator cap, Prior to our converting thds part, it was 
produced as a malleable casting, p~dobablx for the past 50 years. 
Here, likewise in my hand, is a smaller insulator cap. Both are 
perfect examples of what can be done by way of converting items 
to a stamping method, The larger of these two caps origimlly 
weighed 14,4 pounds, As a stamping, your weight was reduced 
to 8.6 pounds and the unit coat from $1,90 to $,95. You may 
call this a 50% cost reduction or a 100% savings, depending 
upon whether youDre an engineer or an ~ptimist, From a perfor- 
mance viewpoint, the stamped product equalled or excelled the 
casting in exten~ive tests for strength, distortion and canti- 
lever load, 

This item, wka%ck. 1 am holding up for your attention and 
looks much like an elephant nose, is produced for the Diesel 
Division of General Motors Corporation in Cleveland, Ohio, In 
reality, it is actually an oil pan for a diesel engine, 
Originally, it was produced as an aluminum casting, It might 
still be produced as such, excep% for the critical aluminum 
shortage early in the days of World War 11, Qut pf necessity, 
Cleveland Diesel engineers called upon us to redesign this part 
as a sheet steel stamping, fAPthough intricate in design, we 
were able to come up with a &tisfactory product that resulted in 
a cost saving of 60$, The original wall thickness of this cast- 
ing was approximately 1/4", We reduced it in steel to 16 gauge 
material and thereby reduced the gross weight 25s. These are 
examples of the primary savings in both material and money, 
Additional savings of which we can make no accurate estimate 
resulted from reduced machfning and shipping costs, 

Here on the table to my right is an item too heavy for me 
to pick up. After this talk, you may wish to come up and look 
it over, This is a eonversi~ra job which we at Geometric 
accomplished for the Addressograph-Multigr%ph Corporation of 
Cleveland, Ohio some twelve years ago, Thia part is the major is 

component of an addressographing machine. Formerly the part 
was cast iron, weighing 170 pounds, Its weight was reduced as 
a stamping to 70 pounds and the product improved in appearance 
as well as strength, We were told by Addressograph engineers 
t h a t  e n n w t f i ~ r n h l e  f l a v 4 n m  i-,P f h + a  nmm w o n  f i l+rni-a+eJ --a m - n n ~ n n  



rigidity aesomp2%shed, a very necessary at$~%bu%e to the 
ppoper funetloning of thi s machine. Most important, 
however, was the cost reduetion, Stamping this ltem saved 
$19,61 each in unit cost, This was made up of a material 
saving of $12.66 and a mashicing a o g t  ~ a g ~ i n g  of $6.95, This 
machine is mass produced and %he annual savings amounts to a 
very impressive ff%gure,, 

Here on the stage are some blown-up photographs, This 
particul%r item t o  the r%ght is a compress&? housing which we 
produce fop the York corp. of Pork, Pa, This compressor is 
used in the Ycrk and Phileo window box %ip conditioning units, 
We also produce a compressor housing for the Seeger Ref~igerato~ 
Company of Evansville, Indiana. Both Stems were east and 
machined only a few short years ago, The tolerance which we 
are presently holding on the I,D. is plus ,002 minus .00l, 
Such tolerances on stamped items were unheard of as late as 
ten years ago, The final sizing operation on this part is 
accomplished by pushing the part through a carboloy die r ing .  
When we are required to wokk to such close tolerances, specific 
procedures and methods mus% be followed, Any slight variations 
can result in rejectIowa of the finished part, An interesting 
incident took place recently ow a large production run of this 
item, Prior to the forming spemtiow, it is ouxa procedure to 
wash the drawhg @~mpound and oil off 0% this p,articular housing. 
We found greater va~iatiows in our finished dimensions due to the 
fact that parts last out of the washing machine and on top 0% 
the skids were much hotter than those parts in the bottom of the 
skids which were allowed to cool, When such skid loads of pro- 
duotion were rushed fmrnediately to the f i n a l  sizing press, we 
found that there was a considerable variation in the temperatures 
of the individual parts in such skids, resulting in from .001 
to .00% variations above our rn%lsimum permissible tolerances. 
We soon learned that we must permit all stamping% coming out of a 
hot washing machine to cool to a uniform room tempe~ature 
before the final sizing operation, 

These half-dozpn examples of conversion stampings are but 
a few of dozens which 1 could deserebe to you, but I believe 
they are sufficient to Bllustrate the important ecowonies 
possible through conve~sion to stampingso I"fae~e are some 
additional parts here on the display table and, if you are 
interested, we we41 be pleased to have you look them over, 

Hw conclusion, 1 would like to summarize the three main 
poin%s which P hope yownll remembes from this brief presentation: 

1, Tremendous eeonsmies are available through conversion 
of cast  or forged parts t~ stampings, particularly on 
high-production, anass-produced Stems, 

2, In o ~ d e ~  to get maximum assistance from your stamping 
source, whether its a conversion job or not, but 
particularly on conversion jobs, get the stamper into the 
picture early, at the advance engineering stage. 



When t h e  Job i s  t o  be f a m e d  out ,  s e l e c t  a stamping 
source t h a t  has e s t a b l i s h e d  experienced on redeafgn 
and conversion jobs - t h e  "creative" type concern which 
1 mentioned e a r l i e r ,  We ape pleased t o  so c l a s s i f y  
ourse lves  a t  The Geometric Stamping Company. 

Again, my s i n c e r e  thanks t o  MP, PUes and MF, Eagan f o r  
i n v i t i n g  me here today and nay thanks t o  812  of you f o r  your 
i n t e r e s t ,  -----___ 
N,' L. Watkins, Direc tor  of Sa les  
ALMCO Division of QmEN STOVE WORKS, 
Modern B a r r e l  F infsh ing  

Gentlemen, It is c e r t a i n l y  a p leasure  t o  come down here 
today and t a l k  with you about modern b a r r e l  f i n i s h i n g ,  

We use t h e  term b a r r e l  f i n i s h i n g ,  rathesd than tumbling, 
because t h e r e  i s  such a g r e a t  d e a l  0% d i f f e r e n c e  between t h e  two 
processes.  : 

The term "tumbling" 1s u s u a l l y  used t o  desc r ibe  t h e  o l d  
fashioned processes which were o ~ d i w a r f l y  c a r r i e d  out  i n  an 
open-end o r  concrete  mixer type of machine, I n  us ing  t h i s  
machine, t h e  p a r t s  were shoveled i n t o  t h e  open end of t h e  drum, 
t h e  switch was turned on and t h a t  was about a11 t h a t  t h e r e  was 
t o  it, Veyy l i t t l e  c o n t r o l  was exerc ised  over t h e  opera t ing  
cond i t ions ,  A s  a ~ e s u l t ,  very l i t t l e  a c t i o n  was obtained upon 
t h e  p a r t s  exeept f o r  a severe  peening on t h e  exposed cornera 
and edges of t h e  p a r t s .  This, i n  general ,  was the o l d , t i m e  
process, a l though t h e r e  were many cases  where men working on 
t h e i r  own p a r t s  were a b l e  t o  develop some very good f i n i s h e s ,  

It has been s a i d  t h a t  t h e  modem b a r r e l  f i n i s h i n g  processes 
a r e  t h e  most v e r s a t i l e  that have eve r  been developed by American 
indus t ry ,  We be l i eve  t h f a  t o  be t h e  t r u t h ,  

f 1 

These processes  have an &maingly wide l ist  of uses ,  For 
ins tance ,  they  a r e  used i n  many cases  f o r  deburr ing t o  remove 
many types  and s i z e s  of bur r@,  Occasionally,  t h e  bupm a r e  i n  a 
pro tec ted  a r e a  and i n  many cases  they  a r e  l a r g e  enough so  t h a t  
they  would have t o  be removed o r d i n a r i l y  on a gr inding  wheel, 
Descaling i s  another  very b i g  a g p l i e a t i o n  and many of our  
unusual ly  l a r g e  c o s t  r e d u c t f o n ~  have been shown when us ing  these  
modern desca l ing  procesaea,  Perhaps t h e  main reason t h a t  t h e  
s a v i n g s , a r e  unusually l a r g e  i s  becauae two opera t ions  can o f t e n  
be performed a t  one t ime, For Snsbanee, t h e  desca l ing  opera t ion  
w i l l  removp .heavy s c a l e  r e 8 u l t i n g  from hea t  t r e a t i n g  o r  forg ing  
and can a l s o  be s e t  up t o  remove b u r r s  a t  t h e  same t ime,  I n  
cases  where t h e s e  two opera t ions  were performed by a c i d  p ick l ing  
and hand F i l i n g  you can s e e  where t h e r e  would be some very un- 
usua l  c o s t  reduct ions ,  I n  o t h e r  eases  t h e  desca l ing  can be 
c a r r i e d  on along with a c leaning  opera t ion ,  gr inding  o r  pol i sh-  
ing,  o r  even a burnish ing  opera t ion ,  



Grfndfng o f  several types is a n o t h e ~  one of t h e  l a r g e  
uses  f o r  modern ba rpe l  f h i a h i n g  processes ,  Often the  c a s t i n g s  
d i r e c t  from t h e  f s u n d ~ y  a r e  processed, or It may be 'mch ined  
p a r t s  which a r e  being p~oeessed t o  remove t o o l  marks, e t c ,  
Pol ishing,  a l a r g e  app l i ca t ion ,  A s  o f t e n  an in termedia te  
process between g r f n a n g  and burnish$ng, and much l e s s  metal  
is  removed, but  almost any degree of po l i sh ing  can be c a r r i e d  out .  
Burnishing, one of the o l d e s t  barsrpel f f n i a h i n g  o p e ~ a t i o n s ,  
i s  another  b i g  operat ion,  u s u a l l y  a p p l i e s  t h e  f i n a l  f i n i s h  and 
v e q  l i t t l e  metal  is removed, It i s  largely t o  obta in  a 
smooth f i n i s h  and b r i g h t  ~ o l s r s ,  

One of t h e  s u r p r i s i n g l y  sueeess fu l  uses  o f  t h e  modern 
b a r r e l  f i n i s h i n g  proeessea i s  i n  obtafnhng very low micro inch  
f i n i s h e s ,  FOP ins tance ,  a eas t fng  d i r e c t  from t h e  foundry can 
be reduced from about 100 miero fnehes down t o  50 micro inches 
within a very reasonable l eng th  of t ime, S t a r t i n g  a t  t h e  lower 
end of t h e  mfcro inch  scale, it 1s  qul%e common t o  start wi th  
p a r t s  t h a t  have a 6 or 7 micro inch f i n i s h  and ref lwe that t o  
2 o r  3 m 9 ~ 0  inches,  if t h e  shape is a t  a l l  favorable  t o  t h i s  
type of processing,  A r a d i u s  o r  almost any size can be 
generated and i t  is poss ib le  t o  apecbfy t h e  amount of r a d i u s  
t h a t  you want, It i s  o f t e n  necessary %o process  one t e a t  
load t o  check t h e  pate of  metal  removal, bu t  then t h e  process  
can be s e t  up t o  remove almost any given amount, 

Cleanfng i s  another  bfg a p p l i c a t i o n  for t h e  modern b a r r e l  
f i n i s h i n g  prot3e8aea9 e s p e c i a l l y  under d % f f i @ u $ t  condi t ions .  
Many p a r t s  which we have been unable t o  c l ean  with conventional 
ways caw be e a s i l y  cleaned through a e o n t r o l l e d  b a r r e l  
f i n i s h i n g  opera t ion ,  Lots  of t imes t h e  super io r  r e s u l t s  ape 
due t o  the g r e a t  amount of a g i t a t i o n  t h a t  we obta in  i n  a barrel 
f i n i s h i n g  machine and a l s o  through t h e  a c t i o n  of t h e  ab ras ive  
chips  and @ompounds whieh are used along w % t h  t h e  p a r t s ,  

I n  performing these many opera t io ra  we f i n d  t h a t  we a r e  
pea r ly  always r e p l a c i n g  a very t h e  consuming opera t ion .  That 
fs why we can usua$$y aay that unusual c o s t  reduct ions  w i l l  
be shorn compared t p  any other me%hod. It i s  wise t o  remember 
t h a t  i n  most o t h e r  F in ish ing  processes, aueh as hand f i l i n g ,  
bur r ing  t o s l a ,  abrasive b e l t s ,  gr inding  and po l i sh ing  wheels, 
buff ing  wheels, b l a s t i n g ,  lapp$ng, e t c , ,  t h e  i n d i v i d u a l  
handling of p a r t 8  i s  almost alwaya necessary and t h i s  i s  a 
f a c t o r  whish f a  usually el imfnated i n  modern b a r r e l  f i n i s h i n g ,  
But it 1% poss ib le  t o  process  anywhere f r ~ m  s e v e r a l  hundred 
t o  s e v e r a l  thousand parts at  a time and when we caw do away wi th  
such i n d i v i d u a l  handling t h e r e  i s  bound t o  be some very  unusual 

- aavinga, 

Another of t h e  g r e a t  b e n e f i t s  i s  t h e  high degree of uni-  
formity which can be obtained,  We procegs many p a r t s  wow simply 
because they  a r e  not  a b l e  t o  g e t  t h e  uni formi ty  i n  any o t h e r  way, - 



Take f o r  example t h e  sriaSB needle valve,  w e  have enesunter- ,' 

ed two eases  where they have had $0 genepate a c e r t a i n  amount of ? 

r a d i u s  on the poin t  sf the vales, wh$eh they have never Been a b l e  
t o  aeeomplish un%fo%mly. However, the opera t ion  was ;~auc@eaaafulaby 
carv ied  out  us ing  a ~ o n t ~ o l L e d  b a r r e l  f iwishing  opera t ion ,  

Ws f i n d  &ha% &he mode~n b a r r e l  finishing pkscesaea are in a 
very favorable  pos$tion when compared t o  any o t h e r  method, They 
are basically desirable because of the vePy low %&a1 paid labor  
time, t h e  low m a t e r i a l  coa t ,  t h e  low i n i t i a l  cos t ,  aad t h e  extreme 
v e r s a t i l i t y  of the standard matshine, The average paid l a b w  time, 
in f a c t ,  f o r  one opera t ion  i s  beaa than 3.12 hour, T h i s  inc ludes  
loading t h e  p a ~ t s ,  a b ~ a s 9 v e  and ma$er8al, inc luding  compounds and 
water, i n t o  t h e  machine, separating the p a r t s  from t h e  ab ras ive  a f t e r  
t h e  opera t ion  $a over. The complete o p e ~ a t t s a  averages l e s s  than 
30 minutes paid l abor  $$me, even though the number of p a r t s  m y  
vary a l l  t h e  way frsn 50 t o  20,000, Tba% $3 why we caw s a f e l y  
say t h a t  t h e r e  $8 no easier way t o  enJoy large savfngs thaw by 
applying the barref f f n i s h f n g  teehnfque, The p m c e s s  %B @ o n t r o l l a -  
bPe to almost any ex$en$, I n  fact, we do make aome sePy s u r p r i s f n g  
claims f a r  t h e s e  processes ,  Ws have s p e n t  the b e t t e r  pas t  of two 
years simply i nvea t fga t fng  the aetisn which Pa obtafned i n  an 
enelosed hor izon ta l  drum and how t h i s  ac t fon  ean be con t ro l l ed ,  
FOP i n s t a w e ,  we have put our eye g l a s s e s  I n t o  a tumbJfng b a r ~ e b  
6s show that ft c m B e  con$rcalle&g t o  a lmost ,any  degree. The 
opekation and a c t i o n  can be modified d o m  $0 the psfwt where 
almost nothing hapgena, %$ it i s  necessary,  We can process  
p a r t s  ~ a n g f n g  f6 weight from fraotfona of an ounce up t o  600 
lbs, Six hundred pounds happens $0 be t h e  &ages$ part which 
ue have processed ts d a t e ,  Such l m g e  g a r t a  are processed 
by racking  them oa f ix tures  and holding them sta$ionarg so  t h a t  
they  are Zn a poaf t ion  favorabbe to grindfag, An e x c e l l e n t  ex- 
ample of the ' r ackfng  ppocesa f a  i n  t h e  case 0% l a r g e  gears ,  
Large geam am usually very expensive t o  f i n i s h  because q u i t e  
often they must be descaled &nd each t o o t h  muat be f i l e d  t o  
remove %he b u r r s  which are on anywhere from fou r  t o  six corners ,  
Nany t imes the gears  are $hen wise b ~ u s h e d  to given them a more 
p leas ing  and uniform appearance, Ofken a l l  0% these opera t ions  
can be performed a% one tfme,nhen the gears  a r e  racked ow f i x -  
t u r e s ,  The a c t u a l  sacking operation 2 8  also very quick, A 
aimple f i x t u r e  fa used and as a pule it %a simply a c i r c l e  of 
shaf%a arranged around the i n n e r  diameter of the b a r r e l  and t h e  
gea r s  a r e  simply Znaerted on t o  t h e  ~Braatdh~often wi th  rspaeeps 
i n  between, Usually, one rack f u l l  of geaka is prosesaed while 
another  rack is being %oaded and unloaded, 

Almost all types  sf parts, SneXud%ng those m n u f a e t u r e d  in 
a l l  the d f f f e ~ e n t  uaya c%n be proees~ed, These inc lude  atampings, 
f s ~ g f n g w ,  sand cas%fngs, die cas t ings ,  machined p a r t s ,  gears, 
p m t d  which ape milled,  broached or shaped f n  var ious  o t h e r  ways. 
A l l  of the-eommon me%als can be processed ineXud8ng zinc,  mag'nesium, 
aluminum, ~ t a i n l e s s  st&el, brass, copper, and t h e i r  va r ious  a l l o y s ,  



Swp@rior r e s u l t a  a r e  obtained by a r a t h e r  @Pose c o n t r o l  
of m a t e r i a l s  that a r e  used and the varisu~ opera t ing  condA- 

. t I o n s .  Far example, t h e m  a r e  t h r e e  types  of abrasfve  chips  
on t h e  market, a l l  of which we have. No, 1 f a  u s u a l l y  r e f e r r e d  
t o  as Regular Chip and t h i s  is a n a t u r a l  mterfal ubed f o r  
l i g h t  deburr ing opera t ions  and sometimes for burnishing,  It 
has a long l i f e ,  but  i s  not  recommended where even average o r  
l a r g e  amounts of mbtal a r e  t o  be removed. No, 2 i s  the aluminum 
oxide chip ,  T h i s  i s  s c l d  u n d e s ' v a ~ i o u s  t r a d e  names but  is 
b a s i c a l l y  t h e  aluminum oxide j u s t  as i t  comes from t h e  furnace,  
This m a t e r i a l  w d l l  g r ind  very fast but  it has a very s h o r t  l i f e  
and i s  not  recommended for use where t h e  p a r t s  a r e  t o  be burwish- 
ed after gr inding ,  The t h i r d  type i s  probably t h e  most important 
and P b e l i e v e  t h a t  i n  our  ease  it aeeounts  f o r  about 85$ of 
our t o t a l  s a l e s .  This  i s  c a l l e d  a Bonded Abrasive Chip and it 
i s  a l s o  made up of aluminum oxide,  It i s  made up of' a f i n e  
ab ras ive  g r i t ,  mixed with a binder ,  and then it is f i r e d  a t  a 
very high temperature and crushed %nto t h e  var ious  grades 
which we now have, This  m a t e r i a l  a l s o  baas a veky fast gr inding  
r a t e  and i t  has t h e  f u r t h e r  advantage sf' beLng a very good 
burnishfng media, This means t h a t  a f t e r  p a r t s  are  ground i n  
t h e  tumbling b a r r e l  t h e  water and compound can be changed 
through a screen  door without removing t h e  m a t e r i a l  from t h e  
drum and then  go on and burnish  simply by adding new w a t e ~  
and a f i n i s h i n g  compound, ~ h k a  o f t e n  e l imina tes  one complete 
opera t ion ,  It i s  a l s o  necessary t o  c o n t r o l  o t h e r  opera t ing  
condi t ions,  aueh as $heaspeed of the b a r s e l ,  The RPM of t h e  
drum controls t h e  amount of drop o r  f a l l  t o  which t h e  p a r t s  w i l l  
be subjec ted  and a lso the v e l o c i t y  down a e ~ o s a  the t o g  sf t h e  
load where most of t h e  work i s  aeeamplfshed, 

The amount of' water f s  also very % m p o ~ t a n t  and t h f s  a l a s  
g r e a t l y  r e g u l a t e s  t h e  f i n i s h  and t h e  speed with which t h e  
grfndfng proceeds. 

The chem.fcal compounds which a r e  used l a  a l l  cases  a r e  
probably respons tb le  t o  a g r e a t e r  e x t e n t  f o r  mwy of t h e  improve- 
mew%a i n  t h e  b a ~ r e l  f i n i s h f n g  processes  than  any o t h e r  f a c t o r .  
There a r e  f o u r  d i f f t e ren t  types  of chemical eompsunds. The 
first owe i s  an abPasfve compound and t h i s  Is made up in 
s e v e r a l  d i f f e r e n t  ways, us ing  d i f f e r e n t  types  of ab ras ives ,  
inc lud ing  aluminum oxide, s f l f c o n  carbide, quar tz ,  e t c , ,  a long 
with s e v e r a l  chemical Ingred ien t s  t o  p e r f o m  o t h e r  func t ions ,  
These ab ras ive  compounds a r e  a h 0  used f o r  s e l f  tumbling 
without  ab ras ive  chips  i n  cases  where t h e  p a r t s  a r e  of an even 
shape so t h a t  they w f l B  contact  each s t h e r  a l l  over t h e  e n t i r e  
su r face  of t h e  pa r t .  I n  t h i s  ease,  only  t h e  p a r t s ,  t h e  f i n e  
abrasbve compound and a small amount of water i s  used, Under 
these  sondi t ionx %he gr ind ing  w i l l  psoceed a$ a very r a p i d  
r a t e ,  The abras ive  compound fs a l s o  used a long with the 
g b ~ a s i v e  ships and add6 g r e a t l y  t o  the i r  c u t t i n g  speed, Ms. 2 
9s t h e  a c i d  compound and i t  fs  u s u a l l y  composed of s e v e r a l  , 

d i f f e r e n t  a c i d s  blended so  t h a t  a long l a s t i n g ,  but  l i g h t l y  
a c i d  s o l u t i o n  i s  obta ined ,  These m a t e r i a l s  a r e  not  g r e a t l y  



cor ros ive  and they are inhfbftsd t o  oinimfae any danger of 
hyd~ogen  embrittlemewt o r  severe p i t t i n g ,  These eompoasnda 
a r e  used f o r  the  removal of sca le ,  weld spattek, d%aco%ora- 
t ion ,  oxidat ion,  and f o r  b~igh%enLng p a ~ t a  a f t e r  a long grfnd- 
i n g  opera t ion ,  

The t h i r d  type of compound f a  what i s  eomonly r e f e r r e d  t o  
as a pf rsd ing  compound, a l though t h i s  i s  a m%anomer i n  a way, 
A@tually,  i t  i a  an a l l  ehemfcah compound and eontaina no 
abras ive  whatsoever, being e n t f ~ e l y  soluble, I% i s  uaed a long 
wi th  %braSive s tone8 o r  o t h e r  media t o  a$d i n  t h e  grindYng 
opera t ion ,  Such a grinding compound f a  designed t o  sapoQify 
and emulsify t h e  var ious  types of oils and gpeaaes and it i s  
designed t o  keep t h e  ehfps f r e e  and clean from loading  and 
glazing,  promote b r igh tness  of c o l o ~  on t h e  p a r t s ,  keep t h e  
equipment clean, and t o  a%d i n  genera l  i n  t h e  gr inding  opera- 
t i o n *  

The burnishing eoanpsund $a t h e  f s u ~ t h  type and %t is 
a c t u a l l y  designed t o  prevent the  removal of metab, It 1 9  o f t en  
vepy similar t o  what f a  c a l l e d  a gr%nding compound except t h a t  
s e v e r a l  i n g ~ e d i e n t s  have been added t o  provdde lubr i ea t%on  of 
t h e  media, I n  t h f a  way %$ p~evemta  g~$nd%ng, but  always permits  
burnishing $0 g e t  a smoo%haened and brlghtensd work p a r t ,  

It i s  v i t a l b y  important t o  use  a esmpsund, and espec%al ly  
t h e  groper  compound i n  every load i n  order t o  ob$a$n t h e  best 
possfb le  r e s u l t a ,  

Modern b a r r e l  $%niahing equipment is c o n s f d e ~ a b l y  d i f f e r e n t  
than that used even a few yeara ago, The bent  equipment i s  the 

. h o r i z o n t a l  enclosed type  sf machine wi th  a v a r i a b l e  speed drfve 
and neoprene binLng, The diameter of %he average drum 2s  about 
30 inches f o r  s tandard equfpment, but maehbnea a r e  manufactured 
with dmms ranging from %O inches t o  48 inches in diameter,  The 
s tandard  machines aye a v a i b b l e  with s e v e ~ a l  d i f f e r e n t  l eng th  
drums and with almost any numbe~ of compartments which i s  des i red ,  
The average machine eontaina two esmpq~tments and i s  of t h e  
most p o p u l a ~  s i z e ,  t t 

The neoprene l i n i n g s  ape an e x c e l l e n t  investment f o r  s e v e r a l  
reasons,  They p ~ e v e n t  wear on t h e  drum, they  cuahiow mny types  
of p a r t s  whfeh would o~adfnar i ly  be damaged, they  prevent t h e  
embeddmnt sf p a ~ $ i c P e s  of abras ive  and t h e  a b a s ~ g t i o n  of chem- 
i c a l ~  w h i c h  might f n t e r f e ~ e  with l a t e r  operat iong,  Neoprene 
l i n i n g s  a r e  a l s o  i n s t ~ u m e n t a l  i n  keeping the  no i se  l e v e l  of 
t h e  f a c t o r y  low, 

Handling equipmen% used a long wi th  t h e  @tawdard machines, 
a l s o  p lays  a very i m p o ~ t a n t  p a r t  and y ~ u  w i l l  n o t f e e  t h a t  most 
Almco equipment f a  b u % l t  w i t h  t h e  dmm f n  a fairly high pos i t ion ,  
%ha% i s  2-112 t o  3 f e e t  off t h e  f l o o r .  Thia La so  t h a t  &ep%mt-  
i n g  equipment o r  s t h e r  handl ing equipment can be used wi th  and 
underneath t h e  machine, The handl ing equ9pment is ins t rumenta l  



I n  lowering Pabos coats due t o  the g r e a t  s av ings  i n  t ime, 
Whe~e Almeo equfpmsnt is umd, 2% &a poss fb le  t o  drop t h e  
f fnfshed load di~eetlg out  of the d ~ u m  f n t s  the  por tab le  
sepa ra to r  without %n%e~med$&te handling, The p a r t s  and media 
drop d i ~ e e t l g  Into t h e  scream and $he medfa drops d o m  through 
i n t o  a loadfng pan while the p a r t s  v f b r a t e  off t h e  end of the  
screen  into t h e  t o t e  box, An avem.ge load can be separa ted  
in from three t o  f i v e  m..fnutea, 

Since ss meh depends upon sb ta fn fng  the  propar opera t ing  
condi t ions,  we would 41ke $0 take the time t o  draw a diagram 
and show you briefly what happens inside of a tumbling b a r r e l ,  
We w i l l  l e %  this c i r c l e  r e p ~ e s e n t  aa end view of a 3 3  inch 
diameter machine, 8% courae, the  mehiwe is actually octagon 
I n  shape, but f o r  t h e  sake of s i m p l i c i t y  we w i l l  make i t  round 
here ,  Mow, letPa asaume that %his barkel $%nishSng machine i s  
opera t ing  under average condi t ions ,  That is ,  a speed of about 
20 RPM, Under those cond%'Baisna, and wfth the drum approximately 
h a l f  f u l l ,  we would g e t  aw ae t fon  whereby $he load tukm over 
gen t ly  and alLdea dom a c m a s  %he t op  of the -mas ,  As the 
drum revolves, t h e  Load travele down t o  t h e  bottom of t h e  b a r r e l ,  
up t o  t h e  t u ~ n o v e r  pofnt and gent ly  t u r n s  over and s l i d e s , '  We 
have found t h a t  80% of t h e  a c t i o n  sb tafned  i n  a b a r r e l  finish- 
ing machine fa obtained in th$s s l i d e  dom3 across  the  t o p  of 
t h e  load. This sliding lager $8 only about two Pnchea th ick ,  
s o  only while the  p a ~ t a  a r e  i n  t h a t  l aye r ,  o r  while they  a r e  
fn t h e  exposed a r e a  & a t  u n d e ~ n e a t h  the layep  f a  t h e r e  any g r e a t  
amount of action being app l i ed ,  Therefore, we t r y  t o  process  
most p a ~ % s  w i t h  t h e  drum full, i f  poss ib le ,  Because here 
t h e  s l i d e  $8 t h e  longeat,  afmply becauae the diameter of t h e  
barrel 9a t h e  g r e a t e s t  a t  t h e  588 po in t ,  You probably have 
heard a lot about $he old w e f a t  theory  whieh taught  that we 
obtained a f a s t e r  ae t ian  as we i n c ~ e a a e d  t h e  weight of t h e  load 
in t h e  drum, This sounds very seamaab le ,  but i t  ia almost 
e n t i r e l y  u n t m e ,  The t o t a l  weight of the m a a  has almost no 
@h&ace t o  have a bearing on t h e  load, The load is under move- 
ment a l l  t imes and the only place where weight en tevs  i n t o  the 
p i e t u ~ e  1s i n  the i n d i v i d u a l  weight of $he p a r t s  and media, such 
%a t h e  ab ras ive  ch%pa or s t e e l  ,&apea, I% 9s very easy  t o  prove 
t h i s  %o yourse l f ,  Beoausc you ean w n  a 50$ load! and measure t h e  
amount 0% metal  t h a t  i ,a removed, Then you can run another  load 
with t h e  load height  a t  about 80 t o  gQ$ f u l 5 ,  There we have 
about maximum weight eandftiona, y e t  very,  very l i t t l e  i s  
aecompl%ahed becauee t h e  load i a  so  eonfined and t h e  s l i d e  f a  
so akzort. I n  *furfather rega~d t o  the  RPN 8% t h e  drum, if" we were 
t o  inc rease  -$;he RPM up t o  30, t h e  turnover  po in t  would be much 
hfgher and we would a t a r t '  t o  g e t  a f a l l S n g  a@tfon.  Such a 
f a l l i n g  a c t i o n  would undoubtedly damage parts whieh a r e  domewhat 
heavier  than normal, If we would r a f8e  the speed t o  40 RfM, 
t h e  tu rn ing  po$a$ would be much higher,  and we would g e t  a 
d e f i n i t e  f a l l i n g  a c t i o n ,  and we would a t a p t  t o  get q u i t e  a 
throwing a e t f o n  ou$ across t h e  width of the b a r r e l ,  There a r e  
very few pakts  t h a t  can atand a speed of 40 RPM, and i n  a l l  
c a s w  t h e r e  would be %evere n i e k h g ,  



The load height 9% a lm va~$ed  on oecaaion, especially where .. 
the parts are heavy, rather chunky in &ape, or made of a soft metal. 
In such eases the $sad height of the materfala may be increased to 
70 OF 80$ to shorten the length of the alide and modify the ac- 
tiow, Actually, we donB% lose a great deal by increasing the load 
height, because we increase $he capacf%y of bhe machine at the 
same time, We never lower the load height below 50$, because 
we merely decrease the capacity and d e s ~ e a a e  thg grinding action. 

The water level k a  a l s o  very important, although it sounds 
like owe of the unimpo~tant spsatlng csnditi~na, Under average 
conditions, the water level would be about equal with the load of 
abrasive parts. But, iff ft were necessary $0 do a lot of grinding 
and we were to loner the water level down to where %he mass is just 
barely wet, we would nearly triple %he rate of grinding, Sa, the 
amount of water is ve~y important, On t h e  other hand, if we wanted 
to modify the aotion and get a smoother finish, or protect the 
large heavy parta, we might raise the water level up to 70 or 
80s. Thus  prdviding a lot of ~uahfsn and modifying the action. 
Another important factor fa the type and amount of compound. The 
compounds have been previously covered and the amount varies 
considerably so the dfrect$ona supplSed with the mter8al should 
be closely followed, 

The size of the abrasive chip is always controlled, The 
large abraaive chips cut very faat but they produce a coarse 
finish, The small chips cut more slowly, but they produce a 
fSner finish, Quite often the size of the chip is decided for 
you because you must have a size that won8t become lodged in 
.holes OP reeesaes, E doaft think thew is anything more dis- 
concerting than to sit down for two days hocking little &ones ' 

out of holes, and it has been done many times, So that is often 
decided for you, Now the 0 t h ~  impo~tant factor besides time, 
of course, is the ratio of parts to ab~asives, That is usually 
controlled, and an average condftfon would be 3 to 1, That is, 
3 p~rts of ab~asfve ehfps $0 1 part of work ga~ts. O@c%~ionally 
where the dimsnafona and finish requirements are not too @riti@al, 
this ratio is lowered dsm to 2 to.$, Also, it 69 often raised 
as high aa 7 to P in the caag of delicate or close tolerance 
pax% rt3, I 

So far we have Just desesfbed one ~ ~ ~ h i n e ~  That is the 
standard horizontal machine with var$abb speed drive, etc, 'This 
machine will procesa most types of par$% that caw be tumbled and 
is probably the moa% popular type in uae, However, there is 
Just one new machiwe %hat I would'lfke to mention briefly. We @all 
this a submerged finishing machine, It appears almost exactly 
like a barrel plating unit, that is, it i a  an open tank with a 
perforated revolving drum. ~ h f s  is also a aa~iable epesd machine 
and the main advantages are that we can get much brighter finishes, 
much srnoother.finishes, and we can process larger soft metal parts 
without damage, Them improved results are due to the fact that 
the drum can be almost totally submerged if necessary to further 
control the action and anany ehemicala could,be used in an open tank 
whf6h could not be used in the enclosed drums. Probably the 



g r e a t e s t  advantage and the b igges t  use ao fay of the submerged 
f i n i s h i n g  machine8 is $w a kine  eoanpoaed of tmny machines, Theae 
u n i t s  have been made fn l i n e s  aa long as 60 f t , ,  eompoaed of 16 
t o  18 u n i t s ,  They can, of course, be designed t o  fnelude any number 
and any d i f f e ~ e n t  type sf equipment, Whew t h e  u n i t s  a r e  arranged 
i n  such a l i n e ,  %he drum is moved from one tank  t o  another  t o  
put t h e > p a r t s  through the va~fsua operat5ons through the ease sf a 
small overhead h o i s t .  In owe ease,  one of these  l a r g e  l i n e s  i s  
used t o  process  p a ~ t a  aa follows: The f P r s t  tank o r  opera t ion  
was t h e  c leaning  operat ion,  the second a ~ i n s e ,  the t h i r d ,  desealfng; 
t h e  four th ,  ~ i n s e ;  f i f t h ,  g~fnding; aixth, r fnae ;  seventh,  
b u ~ n i s h f n g j  e ighth ,  r i n s e ;  n in th ,  ha$ r inae ;  tenth, separa t ing;  
e leventh,  drying; e t c ,  Often several d m m ~  ui94 be used f o r  a 
a ing le  operat ion,  depending upon the l eng th  sf $hat operat ion.  
Such a l i n e  i s  ex%remely versa.%$$e and e m  be used f s s ' a l m o s t  a l l  
of t h e  usual speratfsna at any $%me,  With such a l i n e  i n  use,  
i t  can be modified at  any t i m e  ts meet changing requirements i n  
any way. Units  ear3 be r~emoved o%p added and any of the machines 
can-be converted from one sperat9on t o  another  simply by changing 
t h e  s o l u t i o n  o r  o t h e r  opera t ing  condi t%onso For ins tance ,  EL 
desca l fng  operatfon can be changed t o  a burnkshiwg opera t ion  
simply by changing t h e  asPutfon i n  %he tank,  

The process  0% racking parts a l a o  i s  one ~f the newest 
developments and %t has evinced the most i n t e & s t  because it 
enabled ua t o  process  many p w t a  that we wouPdnot have dared t o  
at tempt  a s h o r t  tfme ago, Keep i n  mind that almsat any p a r t  that 
cannot be %urnbled loose  can be racked and proeesmd fn one way o r  
another ,  It is r e a l l y  quite a simple problem, i t  IB Jus t  f ind ing  
a means of holding them a s  that  they wonB$ become damaged, The 
only  o the r  way t h e  l a r g e  parta a m  proeeawxl are i n  a ing le  pieces 
and i n  one compartment, Q u l t e  o f t e n  a machine w i l l  be purchased 
wi,th t en  o r  twelve small compartments, One l a r g e  piece 1 i k e . a  
l a r g e  housing o r  base may be faaerted them after i t  fa f i n i s h e d  
t h e  man marely ~eaehea i n t o  the compa~tment, p u l l s  t h e  p a r t  out 
and ae%s anstkey owe i n o  In othev wordn, t h e  same load of 'corm- 
pound8 and chips  %a used for s e v e r a l  p ieces  and t h e  paid labor 
t i m e  i n  t h i s  case %a vesy, very Bow, 

We would l i k e  t o  deave the thought with you t h a t  almost a l l  
p a r t s  can be proeeaaed, Actual ly ,  we p ~ o c e s s  from 70 t o  90% of 
t h e  p a r t s  that we get i n  ous B a b o r a t o ~ ~ ,  Since t h e r e  i s  no 
e a s i e r  way to show css% reductions, I t h i n k  it would wel l  gay you 
t o  check i n t o  the cos t  on any pa& t h a t  r e q u i r e s  fbniahing ,  I n  
a l l  p r o b a b i l i t y  i t  would pay you to send samples of the p a r t  t o  
manufaeturera 0% tuanlPlfag equipmen$ o r  aupp l i e s l  A l m s s t  all of 
them would be g lad  to prscesa  these parts in tkeea own Babsratorie8,  
and f r e e  of eharge , .  In t h e  case of  Almcs, w& w i l l  send them back 
t o  you along with complete $ n f o ~ m & i ~ n  as t o  how they  were run, 
how many p a r t s  can be ppscessed at one time, and what t h e  cos t  
w i l l  be,  1% is a fact that the saving8 m n  geneval lg from 30 
t o  and I believe t h a t  they will average around 60$, aimply 
because i n  moat eases  we are rep lac ing  operatfocs that reqialre 
t h e  iadfvidual  handling of ga~ts, 

Some of the cpee%$ona which were asked are answered as follows: 



,' 

No, 1. Why ape mo~t tumblfng b%r~e$s of an octagon shaped L. 
drum? 

Answer: Thfa gentlemen wants to b o w  why b a ~ r e l ~  are made in an 
octagon shape, rat he^ than ~ound, sfnee the action takes glace 
during the slide, Act-tsalaby, there 28 aas good reason for it 
except that everybody think8 $% i a  better, We started out with 
round barrels and had to change, because moat people said they 
wanted an octagon barrel, P belleve that it fa just one of 
those things, because people are used %s wing open end barrels 
of the concrete mixer type and they were a11 octagonal ahape. (" - 
When looking a% the open end of an octagonal barrel the diameter 
changes so often due to its ahape and it appear% %a though the 
work is bettfng an ext~eme amount of ag$tatian, Actually, this 
l a  only an optfeal illusion and no more lfft ia obtained from 
the optical shape than from the round shape, Really, there ia 
no advantage to the octagon shape, and we are maklng 1% that 
way sfrnply because it is popula~, We caw accomplish just exactly 
as much with a round barrel aa we can wi%h an octagon or six sided, 
or any other shape, 

Queation No. 2 :  Do baffles fas%ened to $he iris3.de of the 
tumbling barrel afd f n  the proceaa%ng of  moat parts? 

Answer: Baffles are very, very geldom used became they 
tend to damage the parts, Now ow fairly small parts that require 
a lot of rough grinding,  coarse eut%ing down, there might be 
a alight advantage; but they are the only parts that they @an 
be used on, because even a slight sbstruc%ion on the inside of 
the barrel will nick most parts, In fact, we have to be veky 
careful to fit the doors very preeiaely, because 2% there is 
even a small crack left around the dos~, a single part will 
lodge theye and aometfrnea it wall damage 50% of the load within 
an hour, 

QuestSon No, 3:  Doesithe user order any size and type of 
equipment which he desf~es, s~ do you make a standard line of 
equipment? 

! 

Answer: We have a atantlard 19ne of equipment that fa avail- 
able in aeve~al different sizea wf%h several different cornpart- 
rnenta, In other words, you ean get equipment with one compartment 
or up to aix compartments in standard equipmen$, and you caw get 
any other number of compa~trnents on apec$al order, Standard 
equipment runs 30 inehea fw diameter and anywhere from 30 inches 
to 60 inches long. There are three sixes in the Almeo line, 32 
inches long, 48 and 60 inches long, We make many 40 and 48 inch 
diarneter'machiwea, eapecfally fop the rack jobs or parts requiring 
fixture& We also manuf%c%ure smaller machine% down to 16 inchsa 
in diaaraatq by 8 fnehes wide, &marally the 30 inch diameter 
machines a m  found to be the m w t  uaeful because they are? easier 
to control thanthe larger ones. If the diameter 0% the drum is 
much larger %ham 30 ineknes, the glide 9s so much Longer that there 
is the aver pre~ent danger of damaging many average ~fzed parts, 



\ 

It is surgrfsfng to f%nd Just  how much more damage often 
results on pax=ta processed %n drums whfch are over 30 inches 
In diameter, 0% course, &he greater action which results in 
the longer slide i a  sf great asal~tance up to a certain point. 
So we have found tbat in p~oceiwfng the ordinary types and 
sizes of par%% that too Pa~ge a percantage of them are damaged 
in drums that are over 30 $nchea in diameter, However, it is 
wise to use a drum that is as large as posaible up %o the 30 
inch  diameter. Small d~ums cannot usually be made to produce 
the same amount of action as a large drum will, Evan though 
the surface speed per minute i a  kep$ the same, It just seems 
that the greater force develops during the latter half of the 
longer slide and eannst be made up for in any other way, 

Question No, 4: Doeasl,your company process sample barches 
of parts, and where can they be sent for px-oces~ing? 

Anawer: Yes, sir, we do, Our company happens to have 
six laboratories around the country %n diffesswt cities. The 
cloaeat one to Sehenectady is in Newark, M . J ,  and those 
laboratories are spac$$fcally for the purpose of'servicing 
customers, The customer %a % m e  to coma in and use the equfp- 
mew%, or he can send the parts in and bve ua process them, 
In addition to that, 1 believe we are the onby @oneern with 
our o m  sales engfnesrs who handle our line ex@lusively, 
OUP men are %h%ough thc%r territory on o definite schedule 
so that they are always available for help, But, since Almco 
I s  a manufacturer of a complete line, including equipment, corn- 
pounds and  abrasive^, we are bn a position to make complete 
recommeradat%one in a fairly short p8rLod of time* , The send- 
ing of sample8 is reably the best way to investigate the process 
painlessly, because you ean do it without using a lot of your 
time and you can let them do a lot cf experfmenting for you, 
Almco, dealing dire@% through its own  ales enginss~s, has 
a@quired a great deal of experience in the field %ad can 
therefore save you much time if you will let them, 

No, 5 Queation:. In using a large machine, how would the 
small batches of po@%s be taken care of? For example, if 20,000 
parts could ba processed at owe time, and only 2 or 3 thou~and 
were available, how would they be run? 

Answer: You mean l a  batches of 2 to 3 thousand? Well, 
that would ba all right even though the full barrel load might 
be 20,000, It would be still seonomieal to run the 2 or 3 thou- 
sand bacauaa it just means that there would be a larger 
percentage sf abrasive chips o r  other media to separate and 
it dboes-9;iBt matter too much because with the proper separator 
you can separate %he whoP~ load in two o r  three m%nutes 
anyway, 0% course, you e m  buy ~ m a l l e ~  s%aed equipment if a 

hare of your w o ~ k  is to be In small batches, 

Question No, 6, Mow can the various ~peratfng conditions be 
beat determined? 
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an awe^: Bow can you de%errnine the opamting cond%t%ona? Well, I 

if you had only one load, probably $he be k way $0 do V J O U ~ ~  be to - 
simply be guided by the five o r  six baa%@ s p e ~ a t i n g  conditions or 
send a few sf the samples t o  ons'of the lab&, Actually, we have 
talked about a lot sf operating condi$%ons but really, there are 
only five or six, and they eaa ba laarnad very quS.ckly, They 
are easy to fblfow, ss as a r u l e  you could take one batch and 
undoubt6dly do 5% very sueeesafully. POP in~t8ne6, if wd know 
just roughly tihe effect cf d5Pferent  barrel speeds, the effect of 
different sized chips, the af fec t  of different amounts sf water, 
types of compound and Psad hefgkta, we e % n m t  ge t  fnto too much (- 
trouble because actually we have qui%e a bit of Besway, In fact, 
where there fa any doubt about how the parts ghould be sun, we @an 
%Xwaya se% the opera$$wg condi %on8 in a safe m n n e r e  We can 
atart off at a low speed, a hi h load height, and lots of water, . 
and if we eheck %n 15 minutea and see that w e 9 e  not dofwg any 
harm we can dump out part of the water and that will greatly 
Increase the g~fndiag a e t i o n  by itself, If, in ano%Cer l5 minutes 
them is no harm we can step up the speed and almost always get the 
part8 done without any erioua damage, In runakng the second load 
then, we would be able %a Bower the load height and adgust the 
other operating esndf$fsns in the light of expe~ienee obtained with 
the ffrst load, In other words, $% is sametimes neceasapy t o  run 
one test run in order to set the spe~ating csndf t iona  efficiently. 

Question Mo, 7 ,  earn you aceompliah the same reaublta in a 
tumbling bauersl as you get bg blaa t ing ,  either w i t h  walnut shells 
or ab~asives? 

L 
Anawek: You @an aecompllsh $he end reaults, but you don't 

get the same appearance as a rule, The blasting leaves a finish 
or an appearance that is peculiar to $hat proeeaB, We caw get the 
same reaults, and we ean g e t  the aame degree or even a greater degree 
of cleawlfness, but our pavts  would have a much smoother Finish and 
it would be a more even f i n i s h  when proeasaed %n a tumbling barrel, 
The blasting usually leavss a rough or uneven finiah, not so much 
with the walnut shells but more whew the abraaSve material %a 
used in the blastfag operation, There ia a difference in color 
and quality of finish msa%l%p, 

f 
t 

Queation No, 8, Would the barrel ffniah$ng operation be lower 
in @sat t h a n  the blasting operation? 

Anawer:,Hw a Z H  prob%b$lity you can ahow a good savings by 
doing it with a barrel f%n%ahfng operation becauae your paid labor 
element would be lower and you would get the same mat finish or any 
degree of du1Pneas that  you wanted-, We uaually obtain the dtallela 
finishes by adbfwg a Fine abrasive compound, T h a t  is the only 
oesaalon where we do get  a d u l l  f i n P s h ,  If we uae the all chemioal 
grinding compound or the acid or burn%ah$ng eornpounds we always 
get sowe aegree of Buster and qui te  a bit of brfghtwesa as a ru le ,  



Quest ion No. 9 ,  Brie f ly ,  wha% does t h e  loading opera t ion  
c o n s i s t  of?  

Answer: The abras ive  8towea o r  o t h e r  media a r e  drawn out  
of t h e  s to rage  hopper %hrough a sand g a t e  and i n t o  t h e  loading pan, 
The pan i s  then sfmply picked up with a 8 m a l l  overhead h o i s t  
and dumped i n t o  t h e  open door of the  tumbling b a r r e l ,  The 
proper q u a n t i t y  can be e a a f l y  est imated a f t e r  loading t h e  machine 
once o r  twice,  The p a r t s  ean u s u a l l y  be put I n t o  t h e  drum e i t h e r  
before o r  a f t e r  t h e  media f a  added. The water i s  then run i n  
with a hose and t h e  proper amount of compound is added t o  t h e  
mass, The door i s  replaced and t h e  proper RPM is s e t  wi th  t h e  
adjustment l e v e r  and the v a r i a b l e  speed dr8ve, 

' A f t e r  t h e  p a r t s  a r e  processed t h e  whole load i s  dumped 
d i r e c t l y  out  onto a separa t ing  scree2  where t h e  chips  f a l l  
down through t h e  screen  i n t ~  a loading pan,, The p a r t s  then 
v i b r a t e  o f f  t h e  end of t h e  screen i n t o  a t o t e  pan, The Chips 
a r e  then picked up with t h e  same h o i s t  and dumped back i n t o  
t h e  s to rage  b i n s  o r  back i n t o  t h e  machine f o r  re-use,  The 
p a r t s  a r e  u s u a l l y  rfnaed while corning down a c r o s s  the  screen  and 
t h e  pa r t8  can e i t h e r  be d r fed  in t h e  same tumbling b a r r e l  with 
ground corncob o r  sawdust o r  can be d r i e d  by conventional means 
such a s  a c e n t r i f u g a l  dryer ,  oven, conveyorized washing machine, 
e t c ,  

Question No, 10, How is it poss ib le  t o  process  vepy 
f i n e l y  f i n i s h e d  ok very c l o s e  tolerawced p a r t s  successfully? 

Answer; It i s  poss ib le  t o  proeess  very c l o s e  to le rance  
and very h ighly  f fn i shed  p a r t s  8 u ~ e e ~ m f u l l y  afmply by c o n t r o l l i n g  
those few opera t ing  condi t iona which we knave descr ibed ,  By 
c o n t r o l l i n g  t h e  speed we a r e  a b l e  t o  make t h e  load of m a t e r i a l s  
and p a r t s  t u r n  over  g e n t l y  as t h e  b a r r e l  r e  l v e s  and s l i d e  
down a c r o s s  t h e  t o p  of t h e  load a t  a c o n t r o l  P ed v e l o c i t y ,  Very 
slow speeds can be obtained, and s i n c e  %he p a r t s  a r e  a l l  
thoroughly sepapated by t h e  l a r g e r  qaxan%Lties of media, t h e  
danger of n icking  and scratching i s  minimized, By adding f l u i d s  
and chemicals as lubrfcawta and modif iers  we can j u s t  about 
spec i fy  t h e  f i n i s h  that we want. It i s  important t o  keep i n  
mind t h a t  tumbling used t o  be a very rough opera t ion  and 
t h e r e f o r e  i s  s t i l l  cons%dered as such i n  some places.  However, 
by c o n t r o l l i n g  these  few opera t fng  condi t ions  we ob ta in  r e s u l t s  
t h a t  are s o  d i f f e r e n t  from those formerly obtained t h a t  t h e r e  
i s  no comparison,-  The c o n t r o l  exerc ised  over t h e  process  is' 
never time ~onauming and i s  never d i f f i c u l t ,  e s p e c i a l l y  when 
we r e a l i z e  t h a t  moat o t h e r  i n d u s t r i a l  processes  ape much more 
c loae ly  c o n t r o l l e d ,  As an  example, t ake  a n i c k e l  p l a t i n g  
opera t ion ,  When n i c k e l  p l a t i n g  we would not  expect t o  obta in  
t h e  proper r e s u l t  un less  we eon t ro l l ed  t h e  usual  opera t ing  
condi t ions  such %a the  pH of  t h e  so lu t ion ,  t h e  time element, t h e  

- 
temperature, t h e  cu r ren t  densi ty,  chemical content ,  e t c ,  



Thank you, Lee Watkina ok Almes, I see t ha t  Roy has got 
quite a display of parts belore azzd after they have keen bavrel- 
finished and w e v Z %  have aome time wow to look at those and then 
we'll go back on our prajae$%, 

by 
" Now, let's roll into t h f a  azb Ject. As we go t  into %his it 
was apparent %ha$ we have %00 much meat in here for one dis~u~~~ion, 
so I f m  going to hit some of the l e a s  important onea and brush 
them off and roll right into %hog coat veraua out-of-pocket, and 
bhew we'll come back %s the others  - at  noth he^ seaa%on if you 
~ ~ O W S  would E ~ I C ~  to, 

F i r s t  of a l l ,  1 wfll d%acuss the relatdofiah$p of value 
analysis to our eompetftive poa%tion. Our selling %a good and 
in the main, with a few exeeptfons, o w  p ~ o d u c t a  are good, We 
need have no doubt %ha% we will keep QUP persentage of the market; 
maybe increase it a lftt$e, if we hang up one more ~ondition 
and that ia if we delfver to tbe saleaman, %o our aaleanaan, the 
thing he has to sell a% the same coat %hat our competitor delfvsrs 
that to him, If we put a bolt .  in our coats  from uhieh selling 
price ia figured at 404 and our esmgs%b&om @ a n u &  put  1% in for 
les8 than 104, our future i a  secure, If we hang on%o the' 8alesman 
11$ or 124, and t~anafer &he problem fsom gu~chaaing and mnu- 
faeturfng and engineering to the aaleamac and make h i m  bleed 12$ 
out of the publfe f o r  the thing that o t h e ~ a  are s e l l i n g  for 104, 
then w e P I S  lose aome lines and wen%l be good enougb to keep aome, 

Purchasing value analysis can p~edie% l o a s  of' market%, No 
meed, aa we did in the c o n t r o l  devlee we ~erlewsd, to lose 1-112 
million dolla~a of buafnesa b e f o ~ e  some one asks ?or a value 
analyaia. It mu& be dowe before the buaineaa %a gone, Itas too 
hart9 to get this busfnesa back after people are s e t  up with our 
eompetftora, We h w e  got to qu$t it; wefve got the formula; we 
can make it unnecessary to leae markets before we find out that 
we donut have value, 

There are o%hek examplea but I wonPt take time %or them now. 
f 

The second t h i n g  on t h l a  program f s  hat about quantities?" 
Now, we could - we cam prove that oux tap peopre on production 
@ontml and on eata$%fsh%wg of ppspep purehaaing quantities do no% 
want anybody t o  take a flat poPiey of order 30 days supply op 
order 60 days supply and apply it to a l l  th ings ,  That results 
not bn koldfng down inventory but in increasing Inventbry, because 
out in many sf our areas the g'8;8,an%ities are ao low that it costs 
t w o  to f i v e  timea aa much f o p  the parts in those small quantfties, 
The result $a at the end of the yeas a higher inventory, Mow, we 
will provide enough evidence $0 any of you who have to bat that down 
in your area so that you can prove that nobody at the top In iaven- 
tory control policy wants you to order 100 screws worth a penny 
apiece 12 times a year - but ltfs being done In some of our places, 
And the fellow who does it says, "'Pnventory control they're tough 
on us, Those fellows mean buaineas; they're gokng to get inventory 

! t dovm, They're not if you do that; theytre gofng to get it up. 
YOUP average bolt or screw inventory will be higher than otherwise 
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would be. Nobody wanta it done that way; be sure it isn't 
done that way, 

Now, P P m  going to leave that and go right along but we 
can Jump back into 1% at any the, 

g e t  into %he shop coat versus out-of-pocket 
fobs, 

Our Job - well, gust a qu%ck%e on "Nake it or buy it" 
and thatgs an easy one, Value analysts never enter ento any 
decisions on "make it or buy $ t 9 ? .  Those are management 
decisions, Value analysts alwaya develop faeta from which 
management decides, and if yoanure not careful, unknowingly 
members of management w9L1 push you into such discusaiona. 
Your job fa to develop the facts; not to set the managerfs 
policy, X P m  going to leave that right there; weBLl be talking 
a lot about it ow the shop costa, 

It almost looks as though we wouldn8t be interested, then, 
in whet he^ to use ahsp costs or out-of-pocket coats  in deciding 
whether management ahslald buy it QP make it. Bat actually, 
we should, beeauae we must set up a suggestion sheet that 
shows the faeta. What ahall that show? And here cornea the 
big issue, FOP years %n our  orr rap any it has been eustorna~y in 
deciding whether to buy or rake an Item to uae whkt we call 
out-of-pocket eosts, out-of-pocket ~ost i a  material and let's 
@a11 It material a dollar; 4tas labor - and thatPa what a man 
takes home, and letqa put tha% in at a dollar; and overhead, 
But, overhead-fa mads up of the preaideantBa salary which goes 
on anyway; the roof on the building which goes on, anyway; the 
taxes and insurance and a thousand charges that go on whether 
you buy it or make it, Itts also made up of the cost of the 
tools used on the job; the produetion people that take it in 
and out; the extm aupervissrs who are in overhead, So overhead 
has a fixed component and a variable csmponent,' If we make the 
part in our fac$o~y we will have the %%xed and wefll have the 
variable - weull have.%o have the fo~emn, the supplies, If 
we make it in % vendprun factory and buy it, then we can do away 
with the variable campowen$ but we still have the fixed, So, 
out-of-pocket c o s t ,  then - and let9s say 5O# is out-of-pocket and 
504 fixed and 504 variable - out-of-pocket eost would then add in 
this 50# -- I've added the wrong one. That s right. $2.50, then, 
becomes o w  out-of-pceket cost on the part, 

LetPa see what out-of-pocket is. Thia out-of-pocket cost f a  
being prepared in svder to compare it with the vendor's price and 
decide whether to make it or buy it. 

A91 right, letfa stop. We're going to have a tough time 
but IDlh try $0 keep it under control so we"1 all have a good 
t ime , 



Letss put on shop coat, Now, shop co8t is material - $1,00; 
labor - $1,00; @.wd overhead - or I,M,E, (Indireat Manufacturing 
Expense) - $1,00, Mow, the shop coat is $3,06, ThereQa no 
question about the,ahsg coat behg $3.00. This we %tart with 
and everybody goes along that far. 

Now, when we go to buy thfs of a vendor, many people realize 
that if we"e thinking keenly w e P m  going to open up certain areas 
of our plant that will atand rdle but atfll we911 have to gay the 
fixed charges - your 8alary and mine, probably, and Cordinert% and 
the rent or the roof, 

We arrive at $2,50 aa being the out-of-pocket shop coat for 
the purpose of comparing with vendom, This is the way they do it, 
Because we have to buy the material, we buy the labor and we buy 
the extra P,M.E, We have to pay for this other component, anyway, 
so they donft p u t  ft %n them, 

Now, when we go to buy f ~ o m  a vendor supposing that a vendor 
quotes $2,75, Are we better off to buy it or shall we make it? 
What 1% trying to do now is not ask you the question but to 
bring.the Sssue elea~ly up so weBll all be thinking about the same 
thing, Owe group will say, "~hy, weare better off to make it, 
of course, because it only costs us $2,50 to make and %hatP$ 
$2a750" Another type sf thinking says, "But actually, although 
we kid ourselves by using this figure in comparison, we rslap the 
salesman wfth thfa; we gut it in at full shop cost, That means 
the salesman must actually charge 25# more t b n  our competitor 
for the same item. 

To how many of you is the problem clear? Not the answer, 
the problem? All rfght. Let me go through %t once more - my 
apologies for repeating but itDs difficult, What we want to 
find out is whether it18 right to use %he out-of-pocket system 
in providing a figure to compare with the vendor88 purchase price 
in deeiefag whethw to place buaine~s outside or not, and out- 
of-pocket 4s  prepared by adding material, labor and the extra 
overhead that making that in the factory costs, From there Ifd 
like, now, to roll into wh$t we believe todayqs and tomorrow's 
poli@fes, PqPl reaU pa& of this to you bec,auae I want it to be t 
precise and what we think 1s correct,, I'm reading from my letter - 
on this subject, which some of you have seem, which we call 
co he Elliott Letter", 

4 

Of course, in value analysis as itD% being developed we're 
not primarily inte~eated bw " ~ a k e  $t or buy itN decLelons; 
thatBa for management, What we in value analysis want fs an 
opportunity in a%% caaea to elearly develop the facts concern- 
ing value so that whether the decision ia to manufacture a part 
formerly made or purchase parts formerly manufactured, the 
deefsion will be based on the Pacts ,  ".. -p 



It was l o g i c a l  whew a ~ e a d y  market e x i s t e d  f o r  any 
reasonable quan t i ty  of our product, which we could produce, 
t o  reckon o u r . c o s t s  as w e  have; t h a t  is ,  t o  f i g u r e  t h a t  i f  a 
machine is not  working, t h e  overhead c o s t s  continued anyway.- 
That is, t h e  f i x e d  overhead; and we should make c e r t a i n  s a c r i -  
f i c e s  t o  keep a l l  of the machines busy. It waa l o g i c a l ,  then, 
i n  conaidering whether t o  make o r  buy a p a r t  t o  eompare t h e  
purchaae eoat  of a p a r t  wi th  t h e  sum of m a t e r i a l  p lus  labor  
p lus  v a r i a b l e  overhead, beeauae t h e  f i x e d  overhead would 
continue even i f  t h e  p a r t  were purchased and would i n  e f f e c t  
be an added burden on o t h e r  p a r t s  of t h e  device,  

I t e s  j u s t  as l o f i c a l  nsu as we face  a competit ive market 
t o  accept  t h e  f a c t  t h a t  %he value of a p a r t  of  component o r  
ma te r i a l  i s  es t ab l f shed  by t h e  lowest c o s t  a t  which it can be 
dependably provided when and where needed, whether i t  be 
from our own machfnes o r  t h e  equipnewt of s p e c i a l i z i n g  vendors, 
I n  f a c t ,  t h e  value c e i l i n g  may wel l  be e s t a b l i s h e d  even lowev 
if some o the r  material .  o r  product w f l l  do the  same job, 

I tv@ equa l ly  logical that, in order  t o  hold and in c e r t a i n  
a r e a s  improve our  percentage of a v a i l a b l e  business ,  we cannot 
accept coa t s  i n  var ious  p a r t s  of our produets t h a t  a r e  above 
that, 

Now, fe l lows,  value can never be above t h e  d o l l a r  f i g u r e  
a t  which a rune t iona l  p a r t  9s r e a d i l y  avablable ,  r e l i a b l y ,  
i n  the  q u a n t i t i e s  needed, Value can never run above t h a t ,  
We cannot charge our customers more f o r  a p a r t  o r  a m a t e r i a l  
t o  perform a funct ion  than o u ~  competitors would be obl iged t o  
charge, It then becomes a b a s i c  under t o d a y s %  competi t ive 
condi t ions  that every p a r t  o r  component %n our product s t and  
on i t s  o m  f e e t  and regmesent the  b e s t  value obta inable  i n  
t h e  market, whether i t  r e s u l t s  from much o r  ' l i t t l e  work i n  our 
o m  p l a n t ,  

Following this b a ~ $ c  compet5tfve conception i t  has been 
found t h a t  machines $w our f a c t o r y  which do no t  -competit ively,  
c o n ~ i d e r i n g  f u l l  overhead - &hop c o s t  versus  purchased p r i c e  - 
d e l i v e r  p a r t s  and components t~ our aaaembly l i n e s  a t  value 
w i l l  soon become i d l e ,  At f i r a t  glance,  %hi8 appears  con- 
t r a r y  t o  s e l f  i n t e r e s t .  $$ appears t o  r e s u l t  i n  s h i f t i n g  t h e  
f ixed  overhead and inc reas ing  t h e  cos t  of o the r  p a r t s  while  
admit tedly accomplishing t h e  ob jec t ive  of providing s p e c i f i c  
p a r t s  o r  components a t  value, 

A second look shows that Boon t h i a  and o t h e r  machines which 
a r e  indeed marginal o r  sub-marginal ope ra t ions$  bu t  have no t  
n e c e s s a r i l y  been so ~ e c o g ~ s f z e d  i n  t h e  p a s t  due t o  our former 
pol icy  of keeping them busy, a r e  s tanding  i d l e ,  The management, 
then, w i l l  s t r i p  out  t h e s e  marginal and l o s s  machines and put  i n  
t h e i r  p lace  profit-making operatiotm. I n  innumerable such case8 



w e  have found t h i s  space adequate t o  meet our needs f o r  increased  
production. Some of t h e  b e n e f i t s  which s tand out  a r e ,  first, 
the 'p roduc t  i a  competit ive and our  markets w i l l  be expanding 
r a t h e r  than cont rac t ing .  Secondly, every f o o t  of  our f l o o r  space 
i n  t h e  f a c t o r y  i s  con t r ibu t ing  i t s  share  t o  t h e  p r o f i t  s i d e  of t h e  
balance shee t ,  And third,  - and fel lows,  t h i s  may be t h e  con- 
t r o l l i n g  key i n  t h e  f u t u r e  - it i s  o f t e n  unnecessary t o  make 
l a r g e  c a p i t a l  expenditures  f o r  a d d i t i o n a l  f l o o r  space. With t h e  

t 

high t a x  r a t e  at  t h e  present ,  t h e r e 1 %  a l o t  of doubt as t o  ivhether -- - r -  

We can g e t  the money without borrowing i t  t o  b u i l d  t h e  add i t ion-  
a l  bu i ld ings  that General E l e c t r i c  needs t o  keep pace w i t h  t h e  

- expanding population and the expanding inc rease  i n  s tandard of 
l i v i n g  and s t i l l  keep our  share  of t h e  bus iness ,  

, Here i t  is ,  A s  an example, one of our opera t ions  has  f o r  
a decade followed t h e  pol icy  of making every poss ib le  p a r t  of 
oomponent i n  t h e ' f a c t o r y  as a mat t e r  of  po l i cy  i n  o rde r  t o  pro- 
v ide  " l i q u i d a t i ~ n ' ~  and provide continuous l abor  load,  The va lue  
of t h e  components was no t  examined by search  i n t o  competit ive 
means f o r  secur ing  t h e  same p a r t .  The p r o f i t  p o s i t i o n  of th i s  
department turned i n t o  a l o s s  which increased  annual ly ,  The 
Company placed new management i n  charge. One of t h e  f i r a t  
ques t ions  they  asked was, "what i s  t h e  value of t h e s e  var ious 
p a s t s  we're making?" A s  a r e s u l t ,  t h e  management s e l e c t e d  and 
s e n t  3.2 p a r t s  which we had t h e  oppor tuni ty  t o  eva lua te ,  I s h a l l  
read twelve p a r t 8  s e l e c t e d  and s e n t  i n  by t h e  management 
toge the r  with t h e  average of t h e  last t h r e e  lotis they  manu- 
f ac tu red ,  1'11 give  you t h e  l o t  a i ze ,  1'11 give  you what it was 
c o s t i n g  and 1'11 t e l l  you what i t ' s  worth, In  this  case,  value 
was e s t a b l i s h e d  by e a t a b l f s h i n g  a s u p p l i e r  i n  t h e i r  own c i t y ;  
a very exce l l en t  s u p p l i e r  a t  t h e i r  back door,  Twenty-four 
hundred s t o p  p ins  - $3.29 per  100; worth $2.31. T h a t ' s  $3,20 
t o  $2.30, 

- .  40,000 hinge p i n s  - $1,01 t o  $,49 per  100, 

600 s tuds  - $ ,43; worth $ .14. 
f 

And these  a r e  shop cos"tomparisons, 

3500 s tuds  - $ .12; worth $ .07& 

600 etuda - $ .o@; worth $ .06+, \. 

And t h i s  one was t h e  k i l l e r  t o  me: 3000 screw8 c o s t i n g  
496 apiece;  and it I s  a r e p e a t i n g  i tem - they  made them i n  l o t s  
of 3000 p- :worth 74 apiece ;  coa t ing  49#, 

(And nobody knew t h e  d i f f e r e n c e , )  4 
d 

5500 thumb screws c o a t i n  234 apiece ;  worth 4-1/2, 
100,000 switch p o i n t s  - $1 .25 per  100; worth $1.00 per  100. 



30,000 contacts, eostfag $6,0O per 100; worth $%,5O per 100 - 
2 5 % e  

15,000 inserts; coating 4-7/10$ each - worth 3$ each. 

That's %he record in a plant where we thought it was to 
our advantage to make everything inside, As a result, they 
immediately cleared $hi% area and since they didnPt need-it, 
rented it to another General Electric operation whieh at once 
pressed it Into profitable ne~vice, making it unnecessary to . 
build another building, We think that in todayBs competitive 
market we must hold one thing inviolate: namely, the costa 
of o u ~  various parts, components and materials that go into 
the product must not go in a% higher prices than our com- 
petitor~ would pay for the same 

P- 
Any other policy means W F ~ A S R ~  the monograph which means 

neakenfng, It caw only remain strong if inatead we in each 
case support it, That means, to p~ovide at least as much 
and preferably a little mom value in every part than our 
competitor does, 

~owjda~s our taxes of all nature are becoming extremely 
high and the difficulty sf getting large amounts of capital 
for new buildings and sf liquidating the expenditures, once 
made, are becoming increasingly difficult, A@cordingly, 3.6 
is sharpening our wit8 in deciafons agafnst marginal opera- 
tions, 0kr various competitive departments have for a 
considerable period operated on this competitive value basis, 
Our Radlo and Television operation, for example, makes only 
those parts whfeh eaa be made at a profit an8 purchases those 
components which can be had at equivalent or less cost. 
We have other examples %a the competitive field, 

Fellows, weare all gofag into the competitive field, and 
let" go in, again, ahead, fwrtead of going into the~e'new 
pmcticea af%e~ wesre forced to. 

And we conclude this little 8ummry thus: It seems un- 
thfnkable in this day sf high taxes, small return on capital 
fnvea%rnent, and extensive ,labor problems to employ the services 
of labor which we have through long and eoetly negotiations 
on unnecessary ma~gfnal or lo88 operations or to use the 
valuable manufacturing space to unnecessarily make aimple 
parts which could readily be obtained for their value wfth no 
possible profit return for the space, when it is sourgently 
needed for our expanding sperations. 



Morning, 1 2 t h  day, Oct. 21, 1952 

Good morning, we w i l l  now have Bur r  S t an ton  wi th  h i s  s t o r y  
about  s p e c i a l  c a s t i n g s .  

BURR STANTON 

T h e r e f s  no th ing  s p e c i a l  abou t  t h e s e  c a s t i n g s ;  no th ing  
s p e c i a l ,  a t  a l l .  The only  t h i n g  about  t h e  c a s t i n g s  i s  t h a t  
they  w i l l  save  u s  l o $  a p i e c e  on some 1,000,000,000 a  y e a r .  In 
o u r  r e f r i g e r a t o r  compressor w e  have a  main frame t h a t  i s  of c a s t  
i r o n ,  and i t  s u p p o r t s  t h e  s h a f t  and t h e  r o t o r  of  t h e  compressor 
assembly.  We have two s u p p l i e r s ;  one i n s i d e  t h e  Company and one 
o u t s i d e  t h e  Company. 

From t h e  rough c a s t i n g ,  we broach away m a t e r i a l  f o r  t h e  
con rod and s h a f t  throw c l ea r ance ;  d r i l l  o u t  m a t e r i a l  f o r  t h e  
main bea r ing ,  ou tboard  b e a r i n g  and c y l i n d e r  bo re .  The s h a f t ,  
con rod,  p i s t o n ,  r o t o r  and outboard  b e a r i n g  a r e  added and then 
t h e  whole assembly i s  p r e s s e d  i n t o  a s h e l l .  

Th i s  c a s t i n g  as i t  s t a n d s ,  annealed,  c o s t s  us  about  4-1/2& 
a l b .  The metal t h a t  goes  i n t o  i t  c o s t s  3.9$ p e r  l b .  a t  t h e  
cupola .  One of t h e  mot tos  t h a t  they  b u i l t  up t h e r e  i n  R e f r i g e r -  
a t o r  Unit  Engineer ing  i s   o on t s h i p  ch ip s f ' .  T h a t ' s  j u s t  e x a c t l y  
what we were doing;  w e  were hav ing  t h e  foundry  make u s  a  b a t c h  
of ch ips ,  put  them i n  a  f r e i g h t  c a r ,  a n d - s h i p  them t o  u s .  We 
f i n a l l y  p rocessed  t h a t  p a r t  of t h e  c a s t i n g  away s o  i t  was c h i p s  
and then we had t o  s h i p  t h e  c h i p s  back t o  them. A l l  of which was 
very  expensive  Well, t h e  obvious  t h i n g  t o  do was t o  go t o  t h e  
foundry and have them c o r e  t h e s e  a r e a s .  Well, s i n c e  o u r  pro-  
d u c t i o n  runs  anywhere from 15,000 t o  30,000 a  week on t h i s  t h ing ;  
sometimes a s  h igh  as 35,000, a l l  of' t h e s e  are permanent mold 
c a s t i n g s ;  and t h e r e  was some q u e s t i o n  as t o  whether t h i s  cou ld  
be cored because  of  very  t h i n  s e c t i o n s  and because  w e  a b s o l u t e l y  
could  no t  s t a n d  any wash i n  c e r t a i n  o t h e r  a r e a s .  We had two 
s u p p l i e r s ;  one i n s i d e  t h e  Company and one o u t s i d e  So - i t ' s  
s o r t  of s t a n d a r d  p r a c t i c e  i f  you want any th ing ,  you go t o  t h e  
guy o u t s i d e  of  t h e  Coqany  - we con t ac t ed  t h e  o u t s i d e  s u p p l i e r  
and they thought  t h e  i d e a  sounded p r e t t y  good,  So they asked 
f o r  a  $1000 D.A., i n  e f f e c t ,  t o  deve lop  t h i s  t h i n g .  Well, about  
t h r e e  months passed  and we d i d n q t  h e a r  vePy much from t h e  o u t s i d e  
s u p p l i e r ,  s o  somebody checked wi th  them. We go t  a l e t t e r  back 
Prom t h e  foundry man t h a t  was a c t u a l l y  working on t h e  p r o j e c t  
and he s a i d  they  had used up a l l  of  t h e  $1000, hadn" had very  
much success ;  t h a t  abou t  10 o u t  of every  50 c a s t i n g s  they  made 
were c r ack ing  r i g h t  through t h e  t h i n  s e c t i o n  and t h a t  w e  were 
g e t t i n g  vePy poor s u r f a c e  c o n d i t i o n s  i n  o t h e r  a r e a s .  H e  wanted 
t o  d rop  t h e  p r o j e c t  complete ly .  We asked  t h e  s a l e s  manager of 
t h i s  o u t s i d e  s u p p l i e r  i n t o  t h e  p l a n t  and t a l k e d  t o  him. He s a i d  



1 

h e 8 d  l ook  i t  over  and l e t  u s  know. Th i s ,  mind you, was t h e  s a l e s  
manager; t h e  man who should  r e a l l y  be  t r y i n g  t o  g e t  b u s i n e s s  f o r  
h i s  o u t f i t ,  He went back and w e  g o t  a  l e t t e r  from him t h a t  s a i d ,  
" ~ h i a  job i s  j u s t  n o t  f e a s i b l e .  These s e c t i o n s  a r e  s o  small t h a t  
w e  c a n s t  p o s s i b l y  make them, If you want, we w i l l  s e e  what we can 
do abou t  t h i s  $1000; w e P l l  h e l p  you ou t  on what you spen t ,  t r y i n g  
t o  g e t  t h e  t h i n g  %Tong; b u t  as f a r  as weDre concerned t h i s  whole 
p r o j e c t  i s  dead . "  Well, i n  t h e  Cost Reduction S e c t i o n  we've go t  a  
man who8s  had q u i t e  a  b i t  of expe r i ence  i n  eng inee r ing  a s  f a r  as 
d e a l i n g  wi th  vendors  i s  concerned,  and he wouldn' t  t a k e  "NO" f o r  
an answer.  So h e  s a i d ,  "wel l ,  i f  t h i s  o u t s i d e  s u p p l i e r  i s  going 
t o  g i v e  us t h a t  k ind  of a  s t o r y ,  I t h f n k  H B l l  g e t  i n  touch wi th  
t h e  depastment of o u r  own Company." So he  c o n t a c t e d  them and they  
seemed t o  t h i n k  t h e r e  w a s n B t  any th ing  wrong wi th  i t  and t h e y Q d  l i k e  
t o  t r y  i t .  SO w e  made arrangements  f o r  him t o  go down on t h e  t r a i n  
and t a l k  t o  t h e  peop le  a% t h e  foundry,  Well, t h a t  t r i p  s t a r t e d  
j u s t  las t  May when, a s  you know, most major a p p l i a n c e s  were hav ing  
a  p r e t t y  rough time s e l l i n g .  We were economizing; t u r n i n g  o f f  t h e  
l i g h t s  when w e  l e f t ,  w e r e n D t  u s i n g  any more paper  than  we had t o  
and a l l  t r i p s ,  u n l e s s  they  were a b s o l u t e l y  neces sa ry  were knocked 
ou t  of t h e  p i c t u r e .  So, when t h e  bos s  hea rd  about  t h i s  t r i p  t o  

e v d  d%Is0 r ead  t h e  s a l e s  managerss  l e t t e r )  he  very  s e r i o u s l y  
ques t i oned  t h e  expend i tu r e  of t h e  money f o r  %he t r i p ;  a l l  t o l d ,  
ft p ~ o b a b l y  would pun $200, My own immediate bos s ,  I t h i n k ,  was 
very  f o r e s i g h t e d  on t h i s  m a t t e r ,  Be went t o  t h e  b o s s  and s a f d ,  
"This t h i n g  l ooks  promfsing t o  m e ,  1 d o n s t  c a r e  what t h e  s a l e s  
manager of  t h i s  o u t s i d e  sou rce  s a y s , ;  we t h i n k  w e  can do It! 
This  man is  going t o  g e t  on t h e  t r a i n  and going down t o  E l m i r a  
t o  t a l k  t o  t h e s e  people ,  UMLESS.you g i v e  me a  d i r e c t  o r d e r  n o t  
t o  l e t  him go." Well, t h e  bos s  wanted t o  know: "What new i d e a  
do t h e s e  f e l l o w s  down t h e r e  have? What do they  know t h a t  t h i s  
o u t s i d e  vendor d o e s n l t  know? Everybody knows t h i s  o u t s i d e  vendor, 
%hey are e x p e r t s  i n  t h i s  f i e l d . "  Well, we r e a l l y  d i d n ' t  know t h e  
answer t o  t h a t ;  t h e  on ly  t h i n g  we knew was t h a t  t h e s e  people  down 
a %  Elmira  thought  they  could  do i t ,  and we were buying,  a s  1 say,  
1,000,080 of t h e s e  a yea r ,  and a t  3.9$ p e r  l b .  you d i d n 0 %  have t o  
t a k e  very  many pounds of  m a t e r i a l  o u t  of  t h a t  t o  make a sav ing .  
Well, t h e  bos s  s a i d ,  "1f everybody i n  o u r  s e c t i o n  i s  convinced 
t h a t  t h e r e u s  something i n  itt, as you a r e ,  I P m  c e r t a i n l y  n o t  going 
t o  i n t e r f e r e . "  Emmett  went 'down t h e r e  and t a l k e d  t o  them and 
they d i d n t %  even want a  development a u t h o r i z a t i o n  on t h e  t h i n g .  
They were p e r f e c t l y  w i l l i n g  t o  b u i l d  t h e  molds themselves  and 
t r y  i t .  With t h e  n e t  r e s u l t  t h a t  l a s t  week, when I went home, we 
had g o t t e n  t h e  f i rs t  shipment of  100 o f  t h e s e  new c a s t i n g s  t h a t  
a r e  b e i n g  p rocessed  on t h e  assembly l i n e ,  r i g h t  now, And what 
they  have done - they  n o t  only  cored  t h i s  a r e a  ou t  i n  h e r e ,  which 
was what we wanted, they  cored  o u t  t h i s  bushing ho l e ;  they pu t  a  
sma l l  c o r e  back h e r e  t o  save  m a t e r i a l ;  they  c u t  down t h e  t h i c k n e s s  
orf web by about  h a l f ;  and l e f t  sma l l  pads h e r e  f o r  t h e  mounting 
b o l t s ;  t h e r e  a r e  f o u r  p l a c e s  l i k e  t h a t ;  on t h e  whole, they  have 
saved about 4 l b s .  o f  m a t e r i a l ,  When you t a k e  t h e  c o r e  c o s t s  and 



e v e r y t h i n g  e l s e  o u t  of i t ,  w e  a r e  down t o  abou t  an 1 P $  s a v i n g  p e r  
p i ece ,  aga in  on 1,000,000 of  t h e s e  t h i n g s  p e r  yea r .  The reason  
I t h i n k  t h e  s t o r y  Is worth t e l l i n g ,  t h e r e B s  a  motto - 1 c a n 8 t  
u s e  t h e  mot to  - b u t  o u r  manager of e n g i n e e r i n g  used t o  sag  i t  very 
f r e q u e n t l y !  Paraphrased i t  might be:  "NO matter how e x p e r t  t h e  
guy i s  you g e t  your  adv i ce  from, d o n B t  l e t  him b u f f a l o  you; d o n C t  
l e t  him g i v e  you a song and dance t h a t  t h e  t h i n g  c a n ' t  be done, 
because  a t  t h e  same t ime t h e r e ' s  probably  some one else  t h a t P s  
j u s t  i t c h i n g  t o  g e t  h i s  hands on t h e  job t h a t  can do i t  and w i l l  
do i t  i f  you j u s t  g i v e  h i m  t h e  oppor tun i ty  t o  work a t  i t ." There 
was no th ing  t h a t  was s o  d i s cou rag ing ' t i s  t o  have t h e  s ~ l e s  manager 
t e l l  us, f l a t l y ,  "No", have t h e  b o s s  h imse l f  say  "No, and then  
f i n d  ou t  t h a t  t h e  t h i n g . c o u l d  be  done. I f  you p i c k  up a couple  
of examples l i k e  t h i s ,  peop le  g e t  very h e s i t a n t  about  s ay ing  
"it can 3 be done". 

We d o n ' t  save  t o o  much d i r e c t  l a b o r  on t h i s  b roach ing  opera-  
t i o n ,  because  we s t i l l  have t o  go i n  t h e r e  and c l ean  i t  up,  but  
t h e  d i r e c t  l a b o r  t h a t  we do s ave  pays f o r  t h e  c o r i n g  on t h e  
c a s t i n g .  With t h e  permanent mold we d i d n ' t  have any cha rges  l i k e  
t h a t ,  We ba l ance  o u t  t h a t  d i r e c t  l a b o r  and i t  j u s t  about  e q u a l s  
t h e  c o s t  o f  t h e  c o r e .  I n c i d e n t a l l y ,  b e f o r e  t h i s  c o r i n g  p r o p o s i t i o n  
proved p r a c t i c a l ,  somebody sugges ted ,  "well, why n o t  have t h e  
people  a t  E l m i r a  s e t  up a broach on t h e i r  f l o o r  and j e r k  t h a t  
m a t e r i a l  ou t  of  t h e r e ? "  There d i d n ' t  seem t o  b e  any good reason  
why they  shou ldna t ,  s o  we approached them on i t  and they  thought  
i t  was a darned good i d e a  - i t  was a l i t t l e  new t o  them, because  
a l l  they  wanted t o  be  was a foundry;  they  d i d n P t  want t o  go i n t o  
the f i n i s h i n g  ope ra t fona .  But when we po in t ed  ou t  t h e  amount of 
m a t e r i a l  t h a t  we were sh ipp ing  back and f o r t h  i t  looked l i k e  i t  
would be  a  good i d e a  t o  them, and i f  t h i s  c o r i n g  d e a l  h a d n B t  
worked o u t ,  t hey  were going t o  t r y  and set  up a broach t o  do t h a t  
p r e l im ina ry  o p e r a t i o n  f o r  u s .  

Give you t h e  l a t i n  f o r  t h e  manager 's  mot to?  I l l a g i t i m a t i  non 
carborundurn. 

The nex t  speake r  we have on t h e  program t h i s  morning i s  Alf 
S p i c e r  whoPs going t o  t e l l  u s  something abou t  h i s  expe r i ence  wi th  
p i s t o n  r i n g s .  A l f ?  

H r .  Alf Spicer :  

P/Iy s t o r y  about  p i s t o n  r i n g s  i s  something t h a t  happened up 
i n  Pe t e rbo ro  a  s h o r t  time ago.  One of o u r  e n g i n e e r s  was o u t  i n  
t h e  sw i t chgea r  depar tment  where they were b u i l d i n g  a i r  c y l i n d e r s .  



I n  t h i s  a i r  c y l i n d e r  t h e ~ e  were two 6" p i s t o n  r i n g s .  The o p e r a t o r  
i n  t h e  shop was p u t t i n g  them t o g e t h e r  and he  was a  l i t t l e  c a r e l e s s  
and he happened t o  b r eak  one of them. So t h e  e n g i n e e r  s a i d ,  "YOU 
want t o  go easy on t h o s e  t h ings ;  they  c o s t  $ 1 ~ . 0 6 .  We c a n D t  a f f o r d  
t o  have you b reak ing  r i n g s  l i k e  t h a t  and g e t t i n g  away wi th  i t .  I t  

The f e l l o w  s a i d ,  $18.00? What a r e  you t a l k i n g  a b o u t ?  You can go 
uptown and buy them i n  t h e  s t o s e  f o r  50#,  91 PO Oh, no. They c o s t  
$11,80 t o  $12.00." To make a  l o n g  s t o r y  s h o r t ,  t h e  eng inee r  went 
back t o  t h e  depar tment ;  h e  checked up on t h e  r i n g  h e  was t a l k i n g  
about  and they c o s t  $11.73. So h e  g o t  i n  touch wi th  ou r  f r i e n d ,  
Dave Coates,  and asked  Dave if he" go t  some q u o t a t i o n s .  Dave 
wrote  t o  t h r e e  vendors  of p i s t o n  r i n g s ;  g o t  an answer back i n  a  
few days  t h a t  he cou ld  buy a  s t a n d a r d  p i s t o n  r i n g  o f f  t h e  s h e l f  f o r  
63$0 The P e r f e c t  C i r c l e  P i s ton  Ring people  would supply  u s  t h e  
same r i n g  e x a c t l y  excep t  f o r  a  minor change of i n s f d e  t o l e r a n c e  
f o r  63# i n s t e a d  of $11.73~ That  i s  t h e  p a r t i c u l a r  one,  Then, we 
t u r n e d  around and checked a l l  t h e  rest  of o u r  p i s t o n  r i n g s  t h a t  
we were buying; t h e r e  were s e v e r a l  d i f f e r e n t  s i z e s  i n  a l l i e d  
d i ame te r s .  These w a s n t t  owe r i n g  we were buyfng ow which we 
e o u l d n u t  save  over  SO$, T h a t s s  my s t o r y ,  f e l l o w s .  I t D s  a s  easy  
a s  t h a t ,  I n  o t h e r  words, we r an  i n t o  t r o u b l e  i n  t h e  shop, in -  
v e s t i g a t e d  i t ,  and made a l a r g e  s av ing .  

The f i ~ s t  ones we bought from All is -Chalmers  i n  t h e  S t a t e s ,  
t h e  o t h e r  ones we g o t  from P e r f e c t  C i r c l e  P i s t o n  Ring i n  Toronto.  
We had been buying them t h a t  way, f e l l o w s ,  f o r  y e a r s .  It d i d n v t  
j u s t  happen once - i t  had been going on and on and on .  The D r a w -  
i n g s  said "BUY from All is-Chalmer.  tl 

D r .  Wal te r  Marshal l  

Our group i n  t h e  Turbine D iv i s fon  Laboratory  i s  concerned 
most ly  w i th  t h e  u se  of h igh  polymeric m a t e r i a l s  f o r  i n s u l a t i o n  
and s t r u c t u r a l  purposes .  I have h e r e  on t h e  t a b l e  a  number of 
examples of  m a t e r i a l  which w? have used and which we have developed 
w i th in  t h e  l a b o r a t o r y .  I would l i k e  t o  roam from sample t o  sample 
and g i v e  you some i d e a  o f  what can be  expec ted  from t h e s e  m a t e r i a l s .  

T h i s  group of m a t e r i a l s  may be  roughly  c l a s s f f i e d  i n t o  two 
p a r t s ,  one of them b e i n g  t h e r m o p l a s t i c  m a t e r i a l s ,  t h a t  is ,  ma- 
t e r i a l s  which become f l u i d ,  moldable and hand l eab l e  a t  s u f f i c -  
i e n t l y  hfgh tempera tu re ,  t h e  o t h e r s  a r e  thermoset  m a t e r i a l s  such 
a &  b a k e l f t e  u s u a l l y  s o l d  a s  a  powder o r  some of t h e  C.E. Pe rmaf i l  
series which a r e  r e p r e s e n t a t i v e  of l i q u i d s  which upon t h e  a p p l i -  
c a t i o n  of h e a t  and a c t i v a t o r s  can b e  t ransformed i n t o  s o l i d  
m a t e r i a l s ,  It h a s  been ou r  u s e  i n  t h e  l a b o r a t o r y  t o  t a k e  t h e s e  
materials and f i n d  methods of u s i n g  them, what they  are capab le  of  



doing  and what they  a r e  capab le  of no t  do ing  i n  o r d e r  t o  app ly  t h i s  
knowledge t o  improve t h e  p roduc t s  i n  t h e  Schenectady p l a n t .  

1'11 s t a r t  o u t  wi th  t h e  p o l y e s t e r  m a t e r i a l s .  G.E. makes a  
series which t hey  c a l l  Permaf i l ;  Westinghouse h a s  F o s t e r i t e ;  and 
o t h e r  firms have d i f f e r e n t  t r a d e  names, b u t  t h e y g r e  a l l  o f  t h e  
same g e n e r a l  n a t u r e .  They s tar t  ou t  a s  l i q u i d s  and a r e  t r a n s -  
formed i n t o  s o l i d s .  Most of you people  a r e  f a m i l i a r  wi th  a p p l i -  
c a t i o n s  i n  which Pe rmaf i l s  have been used i n  t h e  p a s t .  I P m  
going t o  s t i c k  more c l o s e l y  t o  t h e  new a p p l i c a t i o n s ,  new u s e s  
which we a r e  t r y i n g  t o  f i n d  f o r  them. For  o u r  Aeronau t ics  & 
Ordnance Systems D iv i s ion  w e  have been t r y i n g  t o  develop m a t e r i a l s  
which w i l l  t a k e  bo th  h i g h e r  t empera tu res  and lower t empe ra tu r e s  
than e x i s t i n g  m a t e r i a l s  w i l l  t ake .  A t  p r e s e n t  w e B r e  running ou t  
o f  t h e  range i n  which o r g a n i c  m a t e r i a l s  w i l l  s t a n d  up. Recen t ly ,  
Naugatuck Chemical Company h a s  come up wi th  a new p o l y e s t e r  r e s i n .  
I t% be ing  l a b e l e d  V ib r in  ~ 1 0 4 7 .  I t h i n k  Cyanamid a l s o  h a s  a 
s imi la r  m a t e r i a l  which i s  somewhat d i f f e r e n t ,  b u t  they  a r e  essen-  
t i a l l y  t h e  same chemical ly  be ing  based on t r i a l l y l  cyanu ra t e .  
V ib r in  X-1047 i s  u s e f u l  f o r  making g l a s s - r e i n f o r c e d  l a m i n a t e s  
and s t r u c t u r a l  p a r t s .  I have h e r e  an example of an uncured 
s h e e t  which we p r e s s e d  up. I t s s  a very s t r o n g  m a t e r i a l  and can 
be  used f o r  a l l  s o r t s  of h i g h  stress s t r u c t u r a l  purposes .  It w i l l  
t a k e  t empera tu res  up i n  t h e  range  of  400F f o r  s e v e r a l  thousands  
of hours  wi thou t  g r e a t l y  d e t e r i o r a t i n g  i n  i t s  p r o p e r t i e s .  'This 
i s  what i t  l o o k s  l i k e  a f t e r  i t  h a s  been h e a t e d  t o  t h i s  200•‹C. 
mark. It h a s  g r e a t l y  d i s c o l o r e d  b u t  i t  h a s  n o t  s u b s t a n t i a l l y  
changed i t s  p r o p e r t i e s .  We a r e  a t  p r e s e n t  t r y i n g  t o  f i n d  a  u se  
f c r  t h i s  m a t e r i a l  i n  some of  ou r  jet eng ine  i g n i t i o n  s y s t e m s .  
Wesre handicapped s l i g h t l y  by t h e  f a c t  t h a t  X-1047 h a s  a  g r e a t  
d e a l  of sh r inkage  on c u r i n g  which can l e a d  t o  s t r a i n s  o r  crack-  
i n g  i n  t h e  m a t e r i a l ,  s o  w e  have t o  be  very  c a r e f u l  how i t  is 
handled.  

A l l  of t h e s e  examples I have up h e r e  of  t h e  more conven t iona l  
p o l y e s t e r  r e s i n s  a r e  g l a s s - r e i n f o r c e d .  The reason f o r  t h e  g l a s s  
r e i n f o r c i n g  i s  t h a t  g l a s s  f i b e r s  have a s t r e n g t h  roughly  e q u i v a l e n t  
t o  t h a t  of s tee l  o r  maybe even a  l i t t l e  h i g h e r ;  they  a r e  composed 
of  very  f i n e  f i l aments ;  If one can u s e  t h i s  g l a s s  t o  s u i t a b l y  
r e i n f o r c e  t h e  polymer, t h e  s t r e n g t h  of  g l a s s  may be  r e a l i z e d  
simply u s i n g  t h e  polymer a s  a f i l l e r  and b i n d i n g  m a t e r i a l .  That ,  
i n  g e n e r a l ,  is t h e  u se  t o  which we t r y  t o  pu t  i t .  

Here you see what they  c a l l  a  pre-form - you g e t  some i d e a  of 
t h e  bu lk  of g l a s s  they  u se  - t h i s ,  f o l l o w i n g  impregnat ion and 
molding w i th  a  p o l y e s t e r  r e s i n ,  s h r i n k s  down t o  a  u n i t  of  t h i s  
c r o s s - s e c t i o n .  Th i s  demons t ra tes  t h e  l a r g e  pe rcen t age  of g l a s s  
used  i n  t h e s e  a p p l i c a t i o n s .  

Some of t h e  t r o u b l e s  w e  have had wi th  g l a s s  a r e  i n  common 
wi th  t h o s e  i n  E l e c t r o n i c s  Park .  Here i s  a  very  f l e x i b l e  p o l y e s t e r  



r A  - 
glass l a m i n a t e d  s h e e t  which was developed i n  o u r  s e c t i o n ;  i t a s  
used  i n  o u r  A e r o n a u t i c s  & Ordnance Systems f o r  winding poten-  
t i o m e t e r  c a r d s ,  They p u t  one m i 1  wire around i t  and u s e  i t  % o r  
a c a l i b r a t e d  r e s i s t a n c e .  One of t h e  t r o u b l e s  t h e y  have i s  t h a t  
t h f a  g l a s s  h a s  a d i f f e r e n t  c o e f f i c i e n t  of expans ion  from t h a t  of 
the r e s i n  wire system; a l s o ,  t h e r e  i s  a lways  some c o n t a m i n a t i n g  
w a t e r  vapor  OF o t h e r  s u b s t a n c e  a l o n g  t h e  s u r f a c e  o f  t h e  glass 
which can n e v e r  b e  comple te ly  removed. Undek h i g h  m o i s t u r e  con- 
d f t f o n s ,  s a l t  s p r a y  o r  s i m i l a r  c o n d i t i o n s ,  w a t e r  c r e e p s  a l o n g  t h e  
g l a s s  f i b e r  and r e d u c e s  t h e  r e s i s t i v i t y  o f  t h e  sample.  Perpen- 
d i c u l a r  t o  and p a r a l l e l  t o  t h e  sample t h e r e  w i l l  b e  g s o s a l y  
d i f f e r e n t  v a l u e s .  T h i s  h a s  p u t  a s e r i o u s  l i m i t a t i o n  on t h e  u s e  
o f  t h e s e  m a % e ~ i a l s  f o r  t e r m i n a l  b o a r d s  and o t h e r  s i m i l a r  e l e c t r i c a l  

A r e c e n t  development by t h e  Einde  A i r  P r o d u c t s  Company i s  a 
c h l o r o s i l a n e  t r e a t m e n t  which can b e  g iven  t o  g l a s s  f i b e r s  and 
which a l l o w s  t h e  p o l y e s t e r  r e s i n s  t o  f i r m l y  bond t o  t h e  glass.  
Using t h e s e  m a t e r i a l s  we now caw g e t  r e s i s t i v i t i e s  and p h y s i c a l  
p r o p e r t i e s  under  100% r e l a t i v e  humid i ty  which a r e  99% of  t h e  d r y  
c o n d i t i o n .  We hope by t h e  u s e  of  t h e s e  m a t e r i a l s  w e  w i l l  b e  a b l e  
t o  come up w i t h  much mope g e n e r a l l y  u s e f u l  p r o d u c t s  i n  t h e  f u t u r e .  

A r e c e n t  development i n  t h e  f i e l d  o f  g l a s s  f o r  r e i n f o r c i n g  
o r  f o r  i n s u l a t i n g  purposes ,  b o t h  t h e r m a l l y  and e l e c t r i c a l l y ,  i s  
a v e r y  f i n e  sub-mfcron diametes f i b e r .  A c t u a l l y ,  t h i s  mat which 
I have  h e r e  i s  composed of very ,  v e r y  f i n e  h a i r s  ( approx imate ly  
owe micron i n  d i a m e t e r ) ,  a b o u t  1/4 i n c h  o r  less i n  l e n g t h .  The 
l e n g t h  i s  ex t remely  l o n g  c o m p a ~ e d  t o  t h e  d i a m e t e r .  T h e y . a s e  a t  
p r e s e n t  b e i n g  made by G l a s s  F i b e r s ,  I n @ ,  T h i s  material was o r i g -  
i n a l l y  des igned  f o r  u s e  i n  Navy g a s  masks because  i t  p e r m i t s  a  
ve ry  h i g h  a i r  f l o w  w i t h  ve ry  l i t t l e  p r e s s u r e  d r o p  acPoss  a  mat 
such as  t h i s  and y e t  i t  w i l l  f i l t e r  o u t  p a r t i c l e s  even down t o  
%he b a c t e r i a l  r a n g e ,  It h a s  been developed f rom t h i s  s t a g e  i n t o  
a  p a p e r  making o p e r a t i o n  on c o n v e n t i o n a l  paper  equipment .  T h i s  
f i b e r  may b e  d i s p e r s e d  i n  w a t e r  and formed i n t o  c o n t i n u o u s  s h e e t s .  
on machines,  y i e l d i n g  s h e e t s  which have a c e r t a i n  amount of  
I n t e g r i t y  a l t h o u g h  t h e y  are n o t  ve ry  s t r o n g .  We a r e  hoping t h a t  
in t h e  n e a r  f u t u ~ e  w e B l l  f i n d  some s u i t a b l e  u s e  f o r  t h i s  m a t e r i a l  
p r o b a b l y  i n c o r p o r a t 5 n g  a p o l y e s t e r  r e s i n  t o  make a f i r m  c o i l  i n -  
s u l a t i o n  o r  as a means o f  r a i s i n g  t h e  p l a s t i c  f l o w  p o i n t  o f  r e s i n  
f i l m s ,  

Another  u s e  which we have been t r y i n g  t o  u s e  t h e s e  p o l y e s t e r  
r n a t e ~ f a l s  f o r  is f o r  ve ry  s t r o n g  s t r u c t u r a l  p u r p o s e s .  I n  o u r  
t u r b i n e  g e n e r a t o r s  t h e  copper  c o i l s  on t h e  r o t o r  a r e  formed f rom 
1" by 1/4" coppep; t h e  r o t o r s  are rough ly  10 t o  20 f t .  long ;  ro -  
t a t i n g  anywhere from 1800 t o  3600 rpm wi th  a  d i a m e t e r  of 2 t o  3 
f t ,  These c o i l s  e x t e n d  unsuppor ted  around t h e  end of  t h e  r o t o r .  
They s e q  g g r e a t  d e a l  of c e n t r i f u g a l  f o r c e  due t o  t h e  r o t a t i o n ,  
and problems which a r i s e  keep ing  t h i s  copper  f rom deforming,  A t  r 

p r e s e n t  t h e y  u s e  a  ve ry  e x p e n s i v e ,  ve ry  c o s t l y  machined g l a s s b e s t o s  ? L 

p h e n o l i c  b lock ;  each  one h a s  t o  b e  i n d i v i d u a l l y  shaped t o  f i t  t h e  
p a r t i c u l a r  p l a c e  where i t B s  g o i n g  i n t o  t h e  machine. We hope by 
u s i n g  a s t r u c t u r e  such a s  t h i s  which was conce ived  i n  analogy t o  
c o r r u g a t e d  boxes,  i n  which t h e y  used  t h i s  t y p e  o f  s t r u c t u r e  t o  



g i v e  s t r e n g t h .  T h i s  s i n u s o i d a l  shape  resembles  a  s p r i n g  which on 
l o a d i n g  w i l l  s l i g h t l y  expand, t h i s  a c t i o n  p e r m i t s  i t  t o  be d r i v e n  
i n t o  t h e  s p a c e  between t h e  copper  S t r a n d s ,  g i v i n g  a t i g h t  f i t .  
A s  t h e  copper  expands t h e r m a l l y  o r  w i t h  c e n t r i f u g a l  f o r c e  t h e  
m a t e r i a l  w i l l  g i v e  r a t h e r  t h a n  c r u s h ,  y e t  w i l l  have s u f f i c i e n t  
s t r e n g t h  t o  a c t u a l l y  h o l d  t h e  copper  i n  p l a c e .  Here, a g a i n ,  i t  
i s  seen t h a t  t h e s e  are r e a l l y  tough m a t e r i a l s .  We have  t e s t e d  
such  s t r u c t u r e s  i n  o u r  P h y s i c a l  T e s t i n g  S e c t i o n  w i t h  ex t remely  
h i g h  c r u s h i n g  f o r c e s  and demons t ra ted  t h a t  i t  does ,  indeed ,  move 
o u t  l i k e  a s p r i n g  r a t h e r  tEan d e s t r o y i n g  i t s e l f ,  

Another  new m a t e r i a l  which h a s  come a l o n g  and t o  which we 
are a g a i n  a d a p t i n g  t h e s e  the rmose t  materials,  i s  Genera l  E l e c t r i c  
Micamat. I have  a s h e e t  of t h i s  m a t e r i a l  h e r e ;  i t  i s  v e r y  weak 
b u t  i t  d o e s  have  t h e  advan tage  t h a t  i t  can be made from cheap 
domes t i c  mica,  can  b e  made i n  long ,  un i fo rm s h e e t s  whose t h i c k -  
n e s s  does  n o t  v a r y  more t h a n  a few 1 0 t h  of  a  m i l  a l o n g  t h e  e n t i r e  
l e n g t h .  The p r o d u c t ,  a s  is ,  a l s o  h a s  a  d i e l e c t r i c  s t r e n g t h  of 
somewhere around 450 v o l t s  p e r  m i l .  The b a s i c  problems w i t h  i t s  
u s e  l i e  i n  i ts  poor  p h y s i c a l  p r o p e r t i e s .  An a d a p t a t i o n  of  t h i s  
m a t e r i a l  h a s  been i n  t h e  manufacture  o f  i n s u l a t i n g  t a p e s ,  Here 
w e  a r e  i n t e r e s t e d  mos t ly  i n  u s e s  w i t h i n  o u r  G e n e r a t o r  Departments  
where they  have  need f o r  i n s u l a t i n g  m a t e r i a l s  a round t h e i r  copper  
bars which w i l l  t a k e  anywhere from 13,000 t o  22,000 v o l t s  w i t h  
c o n t i n u o u s  l i f e  o f ,  s a y ,  25  y e a r s  o r  more. The p r e s e n t  i n s u l a t i o n  
i s  a  mica f l a k e  t a p e  formed from one m i l  t h i c k  f l a k e s  c o a t e d  w i t h  
a  b l a c k  a s p h a l t  a n d  compounded around t h e  b a r  w i t h  a  h e a t  p r e s s u r e  
c y c l e .  We a r e  s u g g e s t i n g  t h a t  t h e y  u s e  Micamat - you can s e e  
t h a t  i n  t h i s  t a p e  - itDs a  much s t r o n g e r  m a t e r i a l  than  t h e  one 
I was d e m o n s t r a t i n g  i n  t h e  u n t r e a t e d  form; i t s s  become s t r o n g e r  
mere ly  by t h e  f a c t  t h a t  we p u t  p a p e r  on e i t h e r  s i d e  t o  r e i n f o r c e  
i t .  Here we a r e  u s i n g  a  new epox ide  r e s i n  manufactured  by t h e  
S h e l l  Chemical Company. T h i s  r e s i n ,  w h i l e  s i m i l a r  i n  i t s  f i n a l  
p r o p e r t i e s  t o  t h a t  of o u r  P e r m a f i l s ,  h a s  g r e a t e r  a d h e s i v e n e s s  
t o  m e t a l  o r  t o  o t h e ~  sys tems;  i t  a l s o  h a s  l e s s  s h r i n k a g e ,  s o  
t h a t  on c u r i n g  you donu t  set  up  i n t e r n a l  s t r a i n s  a s  s e v e r e  a s  
i n  p o l y e s t e r  systems. We have'  t a k e n  t a p e s  l i k e  t h i s  and wrapped 
them around a  copper  b a r  and molded i t  t o  a firm s t r u c t u r e  l i k e  
t h a t  where you get  a  very  f i r m  mechanica l  bond. We hope t h a t  by 
u s i n g  t h i s  new micamat L Epon sys tem,  and t h e  new mechan ica l  and 
t h e r m a l  p r o p e r t i e s  which we can r e a l i z e  f rom i t  t h a t  we w i l l  b e  
a b l e  t o  u p r a t e  o u r  p r e s e n t  machines c o n s i d e r a b l y  o v e r  t h e i r  
p r e s e n t  l e v e l  of  o p e r a t i o n .  

Another  a p p l i c a t i o n  f o r  t h i s  micamat i s  i n  s l o t  l i n e r s .  Our 
Motor Department h a s  c o n s i d e r a b l e  d i f f i c u l t y  i n  d e s i g n i n g  t h e i k  
optimum p r o p e r t i e s  o u t  of t h e  i r o n  and copper  which t h e y  p u t  i n t o  
t h e i r  motors .  One of t h e  problems t h a t  t h e y  a re  f a c e d  w i t h  i s  t h e  
f a c t  t h a t  t h e y  must keep t h e i r  s l o t  width  wide enough s o  t h a t  t h e y  
can d r o p  t h e  i n s u l a t e d  copper  i n t o  t h e  motor .  T h i s  l i m i t a t i o n  i s  
n o t  t h e  b e s t  d e s i g n  f o r  maximum e f f i c i e n c y  o f  t h e  motors ,  and t o  



t r y  t o  g e t  a round t h a t  problem H r .  A lge r  i n  o u r  p l a n t  h a s  s t a r t e d  
a program o f  t r y i n g  t o  p u t  some o f  t h e  e l e c t r i c a l  i n s u l a t i o n  f a -  
t o  t h e  s l o t  l i n e r .  The s l o t  l i n e r  i s  a b a r r i e r  which is  s l i d  
l e n g t h w i s e  i n t o  t h e  end of  your  machine i n t o  which t h e  i n s u l a t e d  
copper  may b e  p l a c e d ,  By t a k i n g  some o f  t h e  e l e c t r i c a l  stress 
o u t  of  t h e  s l o t  l i n e r  r a t h e r  than  o u t  of t h e  i n s u l a t i o n  i n  t h e  
copper  he  hopes t h a t  h e  can r e a l i z e  t h e  optimum e l e c t r i c a l  e f f i c -  
i e n e y  o u t  of t h e  machine.  Here a g a i n ,  we are u s i n g  t h i s  Epon mica- 
mat system, forming ve ry  s t r o n g  s l o t  l f n e r s  t h a t  we t h i n k  w i l l  d o  
t h e  job f o r  them. 

Another  u s e  f o r  micamat i s  i n  segment wedges f o r  commutators.  
Here is needed a material which w i l l  have a low c o e f f i c i e n t  of 
t h e r m a l  expans ion,  s o  t h a t  when t h e  copper  gets h o t  i t  w i l l  n o t  
expand w i t h  t h e  segment wedge t o  f o r c e  t h e  r e t a i n i n g  r i n g  o u t  and 
b r e a k  i t ,  I n  c o o p e r a t i o n  wi th  o u r  Coshocton P l a n t  which i s  manu- 
f a c t u r i n g  t h i s  mfcamat w e  have been d o i n g  a n  e v a l u a t i o n  program 
on v a r i o u s  r e s i n  sys tems  which can be used t o  make t h e  new and i m -  
proved segment p l a t e .  

Another  u s e  which we have  been making of g l a s s  p o l y e s t e r  
sys tems  is  t o  t a k e  glass ~ o v i n g  which i s  s i m i l a r  t o  a loose-wound 
rope ,  c o a t i n g  8% w i t h  a m a t e r i a l  which i s  ex t remely  f l e x i b l e  and 
h a n d l e a b l e .  With t h i s  m a t e r i a l  w e  are c o n s i d e r i n g  e l i m i n a t i n g  t h e  
end k i n g  on motors;  s imply  t i e i n g  t h e  ends  of  t h e  c o i l s  t o g e t h e r  
w%th t h i s  type  of  g l a s s  r o v i n g  and t h e n  h e a t i n g  t h e  machine up t o  
c u m  i t ,  S t r u c t u r e s  can be  o b t a i n e d  i n  t h a t  way which a r e  ve ry  
s t r o n g .  We hope by d o i n g  t h i s  w e a l l  b e  a b l e  t o  c u r e  one o f  t h e i r  
ve ry  d i s t u r b i n g  i n s u l a t i n g  problems t h a t  they  have  on c o i l  ends .  
Wfth t h e  p r e s e n t  s t e e l  r i n g s  t h a t  a r e  used  t o  h o l d  motor c o i l s  
down i t  i s  n e c e s s a r y  t o  i n s u l a t e  t h e  s t e e l  because  of  t h e  h i g h  
p o t e n t i a l  between t h e  end o f  t h e  c o i l s  and g ~ o u n d ,  

Now, P g l l  swing o v e r  t o  some o f  o u r  u s e s  f o r  t h e r m o p l a s t i c  
materials. F i r s t  $ would l i k e  t o  r ev iew some o f  t h e  Tef lon  de- 
ve lopments  t h a t  a r e  coming a l o n g .  Our work h a s  been done i n  
c o o p e r a t i o n  wi th  o u r  Aeron&ut ics  & Ordnance Systems D i v i s i o n .  
We are c h i e f l y  i n t e ~ e s t e d  i n  u t i l i z i n g  t h e  h i g h  t e m p e r a t u r e  r e -  
s i s t a n t  p r o p e r t i e s  of  t h i s  m a t e r i a l .  T h i s  i s  u n l i k e  any o t h e r  o r -  
g a n i c  m a t e r i a l  and w i l l  t a k e ' t e m p e r a t u r e s  up t o  500 F o r  h i g h e r  
f o r  a c o n a i d e ~ a b l e  l e n g t h  of t i m e  wi thou t  d e s t r u c t i o n .  The major  
l i m i t a t i o n  found  i n  t h i s  h i g h  t e m p e r a t u r e  p r o p e r t y  i s  t h a t  t h e  
material i s  somewhat t h e r m o p l a s t i c  and w i l l  f l o w  u n d e r  l o a d .  
Thfs f l o w  r e q u i r e s  t h e  p a r t s  t o  be d e s i g n e d  a c c o r d i n g l y ,  

The l a tes t  development  by t h e  Minnesota Mining and Nanufac- 
% w i n g  Company i n  t h e  f i e l d  of  T e f l o n  i s  an  e x t r u d e d  t a p e .  Thfs  
i s  u n l i k e  any o f  t h e  o t h e r  Tef lon  t a p e s  t h a t  y o u ' v e  seen  - i t s s  
t r a n s p a r e n t ,  and it a l s o  h a s  much b e t t e r  e l e c t r i c a l  i n t e g r i t y ;  
t h a t  i a , . t k e  f a u l t s  p e r  l e n g t h  a p e  much fewer .  T h i s  m a t e r i a l  can 
be h a n d l e d  a l i t t l e  more e a s i l y  t h a n  t h e  s t a n d a r d  shaped Tef lon  



t a p e ,  b u t  i t  a l s o  h a s  t h e  o b j e c t i o n  t h a t  i t"  more expens ive ,  
One of  t h e  s e r i o u s  drawbacks of  Tef lon i s  t h a t  i t 8 s . e x p e n s i v e ,  

I n  o r d e r  t o  g e t  around t h i s  p l a s t i c  f low problem, g l a s s  
h a s  aga in  been r e s o r t e d  t o .  Here we have a  g l a s s  t a p e  which h a s  
been coa ted  from a  Tef lon suspens ion  i n  wa te r .  Th is  t a p e  i s  
h e a t  f u s i b l e .  A t  p r e s e n t  t h e  Packard Manufacturing Company and 
some of t h e  o t h e r  e l e c t r i c  c a b l e  manufactur ing companies a r e  
making i g n i t i o n  c a b l e  f o r  jet eng ines  and f o r  o t h e r  a i r c r a f t  
p a r t s  where t hey  have high p o t e n t i a l ,  h igh  t empera tu re  u se s ,  
by simply wrapping t h i s  t a p e  around i n  a  h a l f - l a p  f a s h i o n  and 
h e a t  f u s i n g  i t .  This  t r e a tmen t  y i e l d s  a  homogeneous m a t e r i a l  
which i s  f i n d i n g  wide accep tance  among t h e  a i r c r a f t  peop le .  

An example of what you can do wi th  a g l a s s - t r e a t e d  Tef lon 
m a t e r i a l  i s  t h i s  t ube .  Here w e s r e  g e t t i n g  down t o ' a  more common- 
p l a c e  a p p l i c a t i o n .  WeQre l ook ing  f o r  a m a t e r i a l  which w i l l  s t and  
h o t  o i l ,  which w i l l  s t a n d  a c o n s i d e r a b l e  p o t e n t i a l  g r a d i e n t  and 
w i l l  t a k e  i t  f o r  about  20 t o  25 y e a r s  i n  a  t u r b i n e  a p p l i c a t i o n .  
We a l s o  have t o  have a  material which w i l l  t a k e  100 p s i  under  
t h e s e  c o n d i t i o n s .  The g l a s s  i s  needed f o r  mechanical  r e i n f o r c i n g  
and t h e  Tef lon f o p  o i l  r e s i s t a n c e .  

Without g l a s s  r e i n f o r c i n g ,  t o  do a  similar job wi th  Tef lon,  
a much l a r g e r  d i ame te r  t ube  would be  neces sa ry  wi th  an a t t e n d a n t  
c o s t  i n c r e a s e .  Fo r  t h i s  a p p l i c a t i o n  we ' re  n o t  s u r e  we need a l l  
of  t h e  p r o p e r t i e s  which Me can g e t  from Tef lon so we a r e  a l s o  
t e s t i n g  a g l a s s  p o l y e s t e r  system which i s  made by one of o u r  
compet i to r s ;  i t g s  s t r o n g ,  and would c e r t a i n l y  have t h e  rnechanieal 
p r o p e r t i e s  b u t  wePre a f r a i d  i t  wonf t  t a k e  t h e  v i b r a t i o n a l  f a t i g u e  
t h a t  webe going t o  encoun te r  i n  t h e  machine. We a l s o  have con- 
s i d e r e d  t h e  u s e  of Mylon f o r  t h e  same a p p l i c a t i o n .  You can see 
t h e  type  of c r o s s - s e c t i o n  which you run i n t o  when you t r y  t o  g e t  
r i d  of t h i s  g l a s s  r e i n f o r c i n g .  

A more common material which you 've  a l l  encountered i s  poly- 
e t h y l e n e .  I ts major  u se  i s  i n  packaging where i t  i s  used f o r  
c a r t o n  l i n e r s .  I n  our  s e c t i o n  weBve been i n t e r e s t e d  i n  g e t t i n g  
m a t e r i a l s  which can be;used i n  t h e  microwave f requency range 
g i v i n g  low energy a b s o r b t i o n  a t  h igh  f requency .  Tef lon ,  poly-  
e t h y l e n e  and p o l y s t y r e n e  a r e  t h e  t h r e e  commercially a v a i l a b l e  
m a t e r i a l s  t h a t  are  s u i t a b l e  f o r  u s e  i n  t h i s  range.  Tef lon i s  
a l i t t l e  ha rd  t o  hand le  and manipula te ;  p o l y s t y r e n e  i s  b r i t t l e .  
S ince  we wanted a m a t e r i a l  which would t a k e  damaging hand l ing ,  we 
have s a c r i f i c e d  some of t h e  d e s i r a b l e  the rmal  p r o p e r t i e s  of 
s t y r e n e  and t e f l o n  and used po lye thy l ene  i n s t e a d .  Po lye tgy l ene  
l o s e s  a l l  of i t s  mechanical  p r o p e r t i e s  s l i g h t l y  below 100 C .  
The major problem encountered h e r e  was a method f o r  s e a l i n g  
po lye thy lene  t o  aluminum o r  b r a s s  t o  g i v e  a g a s  t i g h t  j o i n t ,  
About t h e  on ly  way you can s e a l  po lye thy l ene  o r  Teflon t o  a meta l  
o r  o t h e r  s u r f a c e  i s  t o  hea t - fu se  i t  on. I n  o r d e r  t o  ge t  a h e a t -  
f u sed  bond of po lye thy l ene  t o  a metal, po lye thy l ene  powder i s  - 



f l ame  sp rayed  through an a c e t y l e n e  a i r  flame. The f lame s e r v e s  
t o  melt t h e  p o l y e t h y l e n e  and a l s o  p a r t i a l l y  o x i d i z e  i t .  A t  t h e  
same t i m e  i t  h e a t s  up t h e  m e t a l  s t r l p  which i s  t o  b e  c o a t e d .  The 
h o t  metal and t h e  mol ten  p o l y e t h y l e n e  w i l l  t hen  form a  very  t i g h t  
bond, In performing t h i s  opera tbon  t h e  m a t e p f a l  h a s  been a l t e r e d  
chemically s o  t h a t  i% w i l l  n o t  h e a t  f u s e  r e a d i l y  t o  p o l y e t h y l e n e .  
To s o l v e  t h i s  d i f f i c u l t y  i t  i s  n e c e s s a r y  t o  g r a d e  t h e  c o a t i n g  off  
from t h e  o x i d i z e d  p o l y e t h y l e n e  l a y e r  n e x t  t o  t h e  m e t a l  t o  one 
mere ly  f u s e d  on t h e  o u t s i d e  l a y e r .  Thfs  l e a v e s  a few g r a n u l e s  
of u n a l t e r e d  powder s t u c k  on t h e  s u r f a c e .  T h i s  g i v e s  a  b a s e  t o  
whfch w e  can mold t h e  p o l y e t h y l e n e  o b j e c t .  

A much newer m a t e r i a l  i s  Dacron p o l y e s t e r  f i b e r  made by t h e  
DuPont Company. Fi lm formed f ~ o m  t h e  same m a t e r i a l  i s  s o l d  under  
t h e  name of  nylon.  T h i s  f i l m  i s  e x c e e d i n g l y  tough;  i t  h a s  ve ry  
good t e a r  and t e n s i l e  s t ~ e n g t h .  It r e a l i z e s  t h e s e  p r o p e r t i e s  
b e c a u s e  i t  has been s t r e t c h e d  i n  two d i r e c t i o n s  as i t  i s  formed. 
T h i s  s t r e t c h i n g  c o n v e r t s  i t  from a b r i t t l e  polymer. We have t e s t e d  
t h i s  f i l m  e l e c t r i c a l l y  and found t h a t  i t  w i l l  t a k e  e l e c t r i c  stress 
vePy w e l l .  A m a t e r i a l  such a s  t h i s  w i l l  t a k e  2000 v o l t s  p e r  m i l .  
T h i s  v a l u e  d o e s n e t  d r o p  o f f  t o o  much w i t h  d u r a t i o n  of  a p p l i c a t i o n ;  
t h a t  is ,  f f  you a p p l y  a n  AC v o l t a g e  f o r  a very  l o n g  time t h e  oper -  
a t i o n a l  l e v e l  s t i l l  i s  f a i r l y  h i g h .  We've been exper iment ing  h e r e  
and a l s o  a t  FOF$ Wayne w i t h  t h e  u s e  of  t h i s  f i l m  as t a p e s  and 
a l s o  as  s h e e t s  f o r  i n s u l a t i n g  motor  c o i l s .  One of o u r  problems 
i n  a p p l y i n g  % h i s  h a s  been t h e  P a c t  t h a t  i t  h a s  a  ve ry  s l i c k  s u r f a c e  
and is  sometimes d i f f i c u l t  t o  cement i t  t o  a s u r f a c e .  Minnesota 
Mining h a s  r e c e n t l y  developed some a d h e s i v e s  which we t h i n k  may do 
t h i s  job .  

A much o l d e r  m a t e r i a l  which h a s  been on t h e  market  f o r  a  con- 
s i d e r a b l e  number of y e a r s  i s  p o l y s t y r e n e .  One o f  t h e  r e c e n t  de- 
velopments  w i t h  p o l y s t y r e n e  h a s  beenoa new and improved p r o d u c t  
w i t h  a s e k v i e e  t e m p e r a t u r e  above 220 F.;  t h a t  i s ,  t h e  h e a t  d i s -  
t o r t i o n  p o i n t  i a  now above t h e  p o i n t  of  b o f l i n g  water. Perhaps  
w i t h  t h i s  new improvement new u s e s  f o r  t h i s  m a t e r f a l  w i l l  b e  found 
f o r  i n s t a n c e  i n  r e f r i g e r a t o r s  and i n  d f shwashers  where t h e  psoblem 
of  b o f l i n g  w a t e r  is  s e r i o u s .  A new development i n  p o l y s t y r e n e  by 
t h e  Dow Chemical Company i s  g e i n g  marketed  as Styrofoam. T h i s  ma- 
t e f f a l  f s  b e i n g  s o l d  i n  l a r g e  s l a b s  f o r  the rmal  i n s u l a t i o n .  I t D s  
a l s o  b e i n g  used f o r  f l o a t s  and f o r  low d e n s i t y  p u r p o s e s .  It c a n i t  
be f s ~ m e d  i n  p l a c e ,  b u t  can be  purchased i n  s l a b s  and s h e e t s .  I t 3 s  
vepy e a s y  t o  c u t  o u t  and shape .  .It can b e  used  a s  a  ~ e i n f o ~ c i n g  
m a t e r i a l  if t h e  l o a d  i s  d i s t p f b u t e d  by p u t t i n g  something l i k e  a  
g l a s s  p o l y e s t e r  s h e e t  ow t o p .  

I B v e  s o r t  of run  t h e  gamut of what w e s r e  do ing .  If  any of 
you p e o p l e  have  any q u e s t i o n s  on s p e c i f i c  u s e s  of  t h e s e  m a t e r i a l s ,  
1•‹11 be g l a d  t o  t r y  t o  answer  them, 

Question: What i s  t h e  s e ~ v i c e  t e m p e r a t u r e  f o r  myla r?  

T h i s  i s  one of  t h e  q u e s t i o n s  which w e a v e  been t r y i n g  t o  d e t e r m i n e .  



If y o u ' w i l ~  r ead  t h e  l i t e r a t u r e  which DuPont and o t h e r s  have 
pub l i shed  on i t ,  i t  would appea r  t h a t  i t  would t a k e  a lmost  up 
t o  2000C. But i n v e s t i g a t i o n s  of ou r  own and of some o t h e r  
people  w i th in  t h e  G,E. have shown t h a t  f o r  t h e  p r e s e n t  we had 
b e t t e r  c l a s s i f y  i t  a s  Class A,  and perhaps  i f  you u se  i t  w i th  
d i s c r e t i o n  you can b r i n g  it up t o  C la s s  B, ( o r  1 2 5 O ~ )  b u t  t h a t  
would be  pushing i t  a l i t t l e .  One of t h e  problems wi th  mylak i s  
i f  you wrap a  c o i l  and j u s t  t r y  a  h e a t  age ing  t e s t  s a y ,  i n  an  
open f o r c e d - a i r  c i r c u l a t i n g  oven, t h e  m a t e r i a l  w i l l  s t a n d  up very 
well even a t  125, b u t  if you seal t h i s  i n t o  a t i g h t  s t r u c t u r e  
where i t  c a n s t  b r e a t h e ,  a p p a r e n t l y  t he r e "  a  c e r t a i n  amount of 
wa t e r  o r  o t h e r  degrad ing  m a t e r i a l s  p r e s e n t  i n  t h e  t a p e  which 
cause  a  chemical  r e a c t i o n  and t h e  m a t e r i a l  w i l l  t u r n  t o  a powder. 
So, you have t o  b e  a l i t t l e  c a r e f u l  i n  c o n s i d e r i n g  how y o u B r e  
going t o  u s e  t h e  m a t e r i a l .  A s  a r e i n f o r c i n g  m a t e r i a l ,  i t s s  wonder- 
f u l ;  a s  a  l o o s e  coil-wound m a t e r i a l ,  i t %  probably  p r e t t y  good, 
t oo ,  b u t  we're n o t  s u r e  j u s t  where we can s a f e l y  app ly  i t  and 
where we can ' t .  

He wants t o  know something about  t h e  Pe rmaf i l  t r e a t e d  g l a s s ,  
You can make t h i s  type  of m a t e r i a l  i n  a lmos t  any t h i c k n e s s  t h a t  
y o u ' r e  i n t e r e s t e d  i n .  Our p l a n t  a t  Coshocton makes a  number of 
g l a s s  l a m i n a t e s  - i n  f a c t ,  they  make t h i s  m a t e r i a l  which I 
showed you h e r e .  I d o n s t  know whether they  market i t  under  t h e  
name of  T e x t o l i t e ,  o r  n o t ,  b u t  most of  t h e i r  l amina t e s  a r e  s o l d  
under  t h a t  name - t h a t  cove r s  a  m u l t i t u d e  of s i n s .  Th is  m a t e r i a l  
which I showed you h e r e  i s  n o t  made from g l a s s  c l o t h  b u t  i s  made 
from a l o o s e  mat s i m i l a r  t o  what you s e e  h e r e  and then  p r e s s e d  
down. You can make i t  e i t h e r  way - t h i s  way i s  probably  a l i t t l e  
cheaper  b u t  i t ' s  a  l i t t l e  h a r d e r  t o  hand l e ,  If you make i t  o u t  of 
glass c l o t h ,  you can g e t  t h e  c l o t h  coa ted  i n  conven t iona l  t r e a t i n g  
ovens, t a k e  i t  o u t  and l a y  your  s h e e t s  down t o  b u i l d  i t  t o  a  de- 
s i r e d  number of  l a y e r s  and shape and p r e s a  i t  down t o  t h e  t h i c k -  
n e s s  you want, depending upon how much p r e s s u r e ,  m a t e r i a l  and 
tempera tu re  you u se .  

Would Mylar be  weaker than  po lye thy l ene  i n  t h e  same t h i c k n e s s ?  
Po lye thy lene  would be  much weaker than  t h i s .  

Th is  i s  Mylar - Dacron and Mylar a r e  t h e  same t h i n g ;  one i s  
t h e  f i b e r  form and one i s  t h e  s h e e t  form; t h e y s r e  a lmost  i d e n t i c a l  
m a t e r i a l s .  Orlon, which I d i d n ' t  b r i n g  h e r e ,  i s  a n o t h e r  polymer 
b e i n g  c u r r e n t l y  manufactured by t h e  DuPont Company, It h a s  very 
good e l e c t r i c a l  p r o p e r t i e s  b u t  they  h a v e n s t  come o u t  wi th  a  
s u c c e s s f u l  s h e e t  form y e t ;  i t ' s  on ly  a v a i l a b l e ,  a s  f a r  a s  P know, 



i n  %he m u l t f - f f b e ~  form, Oylon and ~ y E a r  may b e  d f sao lved  and 
f i l m s  e a s t  from t h e  so lu t i ows  b u t  you J u s t  d o n ' t  r e a l i z e  t h e  prop- 
e r t i e s  of t h e  matepeal  u n l e s s  you can o r i e n t  i t  by some s t ~ e t c h -  
f n g  o p e r a t i o n ,  I t3$  very  b r i t t l e ;  if you t - ~ y  t o  c a s t  i t  i n  bu lk ;  

Tef lon f s  t h e m o p l a s t i c  b u t  n o t  i n  t h e  t r u e  s ense  of t h e  
word; i t  d o e s n u t  m e l t  - i t  only  s i n t e r s ,  f n t o  a s o r t  of a  g e l ,  
The way they make t h e s e  m a t e r i a l  i s  t o  t a k e  a g r a n u l a t e d  powdgr, 
p r e s s  i t  under  h igh  p r e s s u m  and then  h e a t  i t  u p  t o  about  350 C .  
Thi s  h e a t i n g  o p e r a t i o n  makes t h e  m a t e r i a l  s i p t e r  t o  a  c e ~ t a f n  de- 
g r e e  f o ~ r n i n g  an f n t e g r a t a l  p a r t .  T h i s  p a ~ t f c u l a r  t a p e  1 showed you 
i s  made i n  a  somewhat d i f f e r e n t  manner. You can t a k e  t h i s  powder 
1 j u s t  r e f e r ~ e d  t o  and mix a  hydrocarbon o i l  wi th  i t  t o  make a  
g r e a s y - l i k e  m a t e r i a l ,  If you work t h f s  powder you can form i t  
f n t o  long  s t r i n g e r s ;  i t  h a s  very unusual  p r o p e r t i e s .  In t h i s  
l u b r i c a t e d  c o n d i t i o a  you can pre-form a  b i g  b lock  t o  be  pu t  i n t o  
a  ram ppess .  Th is  i s  ex t ruded  t h ~ o u g h  a  narrow o r i f i c e  i n  t h e  
bottom of t h e  ram p r e s s ;  fo l lowed  by e i t h e r  bu rn ing  ou t  o r  s o l v e n t -  
e x t r a s t  t h e  hydrocarbon from t h e  Tef lon p r i o r  t o  f u s i n g .  Prom t h i s  
t ype  of o p e r a t i o n  t hey  can form v e r y  n i c e  uniform s h e e t s .  F r i o r  
t o  t a k i n g  t h e  l u b ~ f c a n t  o u t  of i t ,  they  caw ex t end  i t  and p u l l  i t  
a  l f % t P e  b i t  t o  g e t  any d e a l r e d  f f n i s h e d  t h i c k n e s s  you wan%. T h i s  
m a t e r i a l  which i s  5 m i l s  5s  no% t h e  maximum t h i c k n e s s  of t h e  minimum 
%&i@knesa  t o  wh%ch i t  can be  manufactured,  

A 8  1 r e c a l l ,  a  g a l l o n  of Tef lon s o l u t i o n  r u n s  about  $108; t h e  
d e n s i t y  is abou% 8 l b s ,  of m a t e r i a l  i n  a  g a l l o n ,  s o  i f  you d i v i d e  
100 by  8 you g e t  roughly  t h e  c o a t  of t h e  p o l y m e ~  y o u B p e  t a l k i n g  
about .  Something a ~ o u n d  $ l 2 , 0 0  t o  $16.00. 

Quest fon:  May nylon b e  coa ted  on f a b r i c s ?  

I& can be done. Nylon, when i t  m e l t s  is very  f l u i d .  If  you 
want t o ,  you can c o a t  i t  t h a t  way, b u t  Nylon i s  n o t  s o  ex t remely  
f l e x i b l e  t h a t  i t  would be vqpy ea sy  t o  hand le  a f t e r  i t  was coa t ed .  
One sample I d i d a B t  show you - i n  f a c t ,  1 have two - t h i s  is a 
DuPont proces s  f o r  c o a t i n g  w i r e  wfth Tef lon .  They t a k e  two k o l l s  
s i m i l a r  t o  m i l l i n g  ~ 0 1 8 s  f o r  r ubbe r  compounding excep t  they a r e  
bo th  r o t a t i n g  a t  t h e  same speed and f e e d  w i p e  i n t o  grooves  c u t  i n t o  
t h e  r o l l s .  Tef lon powder which h a s  been l u b r i c a t e d  as 1 have de- 
s c r i b e d  p rev ious ly  is Fed between t h e  k o l l s  and compressed around 
t h e  wire. Then they  pas8 t h i s  th rough  a  molten s a l t  ba th  t o  f u s e  
t h e  Tef lon .  These w i r e s  then can be  s p l i t  a p a r t  and used a s  ve ry  
heavy Tef lon i n s u l a t f o n ,  Our p l a n t  a t  E r i e ,  t h e  Locomotive P l a n t ,  
i s  c u r r e n t l y  manufactur ing a wfre  of t h i s  form; a c t u a l l y  a  l a r g e r  
r e c t a n g u l a ~  s i z e ;  f o r  some exper imenta l  motors %o be  used i n  t h e  
locomot ive  f i e l d .  Another m a t e r i a l  is  t h i s  new Tef lon  t a p e ,  even 
newer than t h a t  one 1 showed you which i s  a l s o  manufactured by 
Mtnaesota Mining. You s e e  i t  i s  whi te ,  non - t r anspa ren t ;  t h i s  i s  
because  i t  s t i l l  h a s  some of t h e  l u b r i c a t i n g  m a t e r i a l  i n  i t .  You 



can t ake  t h i s  m a t e r i a l  and wrap i t  around a form, such a s  a c o i l  
o r  whatever you want t o  use ,  and if t h e  t e n s i o n  i s  h e l d  on i t  
long  enough i t  w i l l  ho ld  i t s  form s o  t h a t  i t  w i l l  b lend somewhat. 
Subsequent h e a t  t rea tment  w i l l  f u s e  t h e  mass t o  a s o l i d  s t r u c t u r e  

Next, John Janson of A r t  Wire and Stamping i s  going t o  t e l l  
u s  about h i s  Company. 

ART WIRE & STAMPING COMPANY, 227 HIGH STREET, NEWARK 2 ,  NEW JERSEY 
(HUmboldt 2-7492 - HUmboldt 2-7493) 

John Janson --- 
Since  o r g a n i z a t i o n  i n  1922, A r t  Wire & Stamping Company has  

s p e c i a l i z e d  i n  small wi re  p a r t s  and smal l  s tampings .  E f f o r t s  
have been conf ined t o  making i t ems  from wi re  between .005 inch 
d iamete r  and n o t  over  one-eighth inch  (.1251f) d iamete r .  The 
p r e s e n t  maximum f e e d  on o u r  45 au tomat ic  wire forming machines 
i s  approximately  n i n e  ( 9 )  i n c h e s .  Stampings have been l i m i t e d  
t o  approximately  t h r e e  (3) i n c h e s  i n  d i ame te r  and have been mostly 
made from m a t e r i a l  from .002 t o  .045 inches  t h i c k .  

Wire can be processed i n t o  a g r e a t  many ways. We would c a l l  
your  a t t e n t i o n  t o  t h e  fo l l owing  gene ra l  c l a s s i f i c a t i o n  of work we 
have done and a r e  doing:  

( 1 )  S t r a i g h t  Wires: I n  o r d e r  t o  f e e d  w i r e  of any temper i n t o  
au tomat ic  equipment i t  must be s t r a i g h t .  Tools  des igned f o r  subse- 
quent  forming, p o i n t i n g ,  heading,  f l ang ing ,  e t c . ,  work t o  t h e  b e s t  
advantage when t h e  wire  f e d  t o  them i s  p e r f e c t l y  s t r a i g h t .  A r t  
Wire i s  a s p e c i a l i s t  i n  s t r a i g h t e n i n g  wi r e  a u t o m a t i c a l l y  c u t  
a c c u r a t e l y  t o  cus tomer ' s  l e n g t h  requ i rements .  Any temper from s o f t  
copper t o  p iano wire ;  any l e n g t h  from approximately  .062" t o  t e n  
f e e t .  Tremendous q u a n t i t i e s  of s h o r t  l e n g t h s  a r e  used i n  assembl ies  
f o r  making beads ,  f o r  i n s e r t s ,  e t c .  Longer l e n g t h  of some types  
of f i n e  w i r e s  a r e  used f o r  s t o c k  f o r  screw machines making f i n e  
s h a f t s ,  t i n y  screws,  e t c .  

(2 )  Chamfered o r  po in t ed  Shor t  Wires: Where l a r g e  q u a n t i t i e s  
of s h o r t  w i r e s  a r e  used i n  assembl ies ,  where i t  i s  neces sa ry  t h a t  
one end be  rounded such a s  i n  ba se  p i n s  f o r  Lokta l  type  r a d i o  
tubes ,  o r  f o r  ba se  p i n s  i n  f requency c o n t r o l  c r y s t a l  u n i t s ,  our  
customers have found i t  advantageous t o  have u s  f u r n i s h  same i n  
t h e  g l a s s  s e a l i n g  a l l o y s  i n d i c a t e d  wi th  Both Ends po in ted .  This  
enab le s  them t o  hopper f e e d  same economical ly ,  o r  t o  i n s e r t  same 
i n t o  j i g s  wi thout  look ing  a t  p o i n t s .  A t  p r e s e n t  we supply  hermet ic  
s e a l  manufac ture rs  wi th  about  300,000 such p i n s  d a i l y .  Double 
po in ted  p i n s  can b e  f u r n i s h e d  from many m e t a l s  o r  a l l o y s  of 
s u f f i c i e n t  body t o  a l l ow  au tomat ic  manufacture.  

(3) Headed P i n s :  We u p s e t  heads  on p i n s  which a r e  e i t h e r  made 
t o  s p e c i a l  l e n g t h s ,  o r  from s p e c i a l  m a t e r i a l s .  There a r e  a g r e a t  



v a r f e t y  of u s e s  t o  which a headed wire can be a p p l i e d .  In some 
e a s e s  t h e  po in t  of t h e  headed p in  can be chamfered o r  rounded. 

(4% Pins :  Plowing o r  u p s e t t f n g  t h e  meta l  i n  a  wi re  t o  
f o m  a t h i n  c o l l a r  or f l a n g e  approximately  twice  t h e  wire  d iamete r  
h a s  been widely used.  The d i s t a n c e  from t h e  end of t h e  wire  can 
be c l o s e l y  c o n t r o l l e d ,  MaJokfty made up t o  p ~ e s e n t  a r e  below two 
i n c h e s  i n  l e n g t h ,  A t  p r e s e n t  we have been producing s t e a d i l y  
100,000 d a i l y  of a  f l a n g e  pin  .050 x 1 l /4  low b r a s s  wi th  f l a n g e  
.395 from end,  I n c i d e n t a l l y ,  we a r e  i n  t h e  p roces s  of  f u r n i s h i n g  
samples f o p  approva l  t o  one G, E. u n i t  of a  p in  made from .020 d i a .  
n i c k e l  with two .043 d f a ,  f l anges ,  t h e  o u t s i d e  f a c e s  of which a r e  
.090" a p a r t ,  T h f s  a p p a m n t l y  w i l l  be used i n  l a r g e  q u a n t i t i e s .  

(5) F l a t t e n e d  and Notched Wires:  F l a t t e n e d  wi th  c u t  o u t  on 
f l a t  and l a t s  have been produced a t  one 
o r  bo th  ends ,  Eotekes o r  h o l e s  c u t  i n  f l a t  po r t fon  of wi re  t o  meet 
your  requ i rements .  Notches developed on one end of wi re  t o  s e c u r e  
same f n  g l a s s  ox? p l a s t i c .  Many v a r i a t i o n s  of bo th  have been and 
ape be ing  made. 

( 6 )  Mire Forms: Many p a r t s  a r e  s lmple  bends wi th  s t r a i g h t  l e g s ,  
o r  U wire-nd or= square  bottoms and s t r a i g h t  l e g s .  Some 
have eyes  o r  c o i l s  a t  t h e  end. You may want one l e g  f l a t t e n e d ,  and 
p o s s i b l y  a  s l i t  o r  a  h o l e  i n  t h e  f l a t .  A r t  Wire has  made s e v e r a l  
thousand d i f f e r e n t  w f ~ e  p a r t s  t o  meet t h e  v a r i e d  requ i rements  of 
the Genepal E l e c t r i c  E l e c t ~ o n i c s  Departments, Tube Div is ion ,  s i n c e  
1938, we have a l s o  made a  v a r i e t y  f o r  s e v e r a l  o t h e r  depar tments  of 
your company. 

No m a t t e r  what your  requ i rements  f o r  small wire forms may be ,  
we s h a l l  be g l a d  %o quote  you, from your b l u e p r i n t s ,  and a l s o  t o  
c o n s u l t  w%th your des ign  e n g i n e e r s  s o  a s  t o  g i v e  them t h e  b e n e f i t  
of ou r  exper ience  i n  t h e  t o ~ l i n g  up and produc t ion  of such i t ems  
t h a t  a r e  wi th in  our  c a p a b i l i t i e s .  We have made l a r g e  q u a n t i t i e s  of 
c a t  w h 9 s k e ~ s  %or  t r a n s i s t o r s  from both  tungs ten  w i r e  and phosphor 
bronze,  t h e  d iamete r  sf which i s  .005" and t h e  developed l e n g t h  i s  
.250", The demand a t  p r e s e n t  i s  f o r  s t i l l  f l n e r  d iamete r  wire ,  which 
problem we hope t o  s o l v e  soob. 

Recent ly  t h e r e  h a s  been c o n s i d e r a b l e  demand f o r  preforms made - 
from both s i l v e r  s o l d e r  and a l s o  s o f t  s o l d e r ,  which a r e  used i n  
assembly of p a r t s  b y  e i t h e r  gas  f lame h e a t i n g ,  i nduc t ion  h e a t i n g ,  
o r  by  c o n t r o l l i n g  h e a t  a p p l f e a t t o n  by welding. The preforms made 
by u s  a r e  a v a r i e t y  of r i n g s  g.040" O . D .  and l a r g e r ) ,  c y l i n d e m  of 
varfoua h e i g h t s ,  d i ame te r s  and m a t e r i a l  t h i c k n e s s e s ,  and s p e c i a l  
shapes  a s  ~ e q u f r e d  by t h e  s p e c i f f e  assembly cons idered .  Consider-  
a b l e  work ha$ been done f o r  t h e  manufacturers  of  s i l v e r  s o l d e r  and 
s o f t  a o l d e ~ ,  both  solPd and cored.  We have a l s o  c u t  o f f  a c c u r a t e l y  
t o  l e n g t h ,  s l u g s  of t h e s e  m a t e r i a l s  used i n  l a r g e  q u a n t i t i e s  f o r  



s p e c i a l  a p p l i c a t i o n s .  Quota t ions  w i l l  be  made m a t e r i a l  inc luded  
o r  f o r  l a b o r  on ly .  

47) : Inasmuch as a  
l a r g e  pa ducing p a r t s  f o r  - - 
e l e c t r o n i c  t ubes ,  we had made c e r t a i n  t ungs t en  f i l a m e n t s  and . 
tungs ten  f i l a m e n t  suppor t  hooks s i n c e  1930. A s  our  s k i l l  i n  
t h i s  manufacture i nc rea sed ,  ou r  p roduc ts  were used by n e a r l y  a l l  
t h e  producers  of e l e c t r o n i c  t ubes .  Large q u a n t i t i e s  were pro- 
duced f o r  u n i t s  of General E l e c t r i c  Co. We f e e l  t h a t  we were of 
cons ide rab l e  a s s i s t a n c e  t o  your  tube  d i v i s i o n s  a s  a  s u b c o n t r a c t o ~  
i n  World War 11. We do n o t  make lamp f i l a m e n t s  o r  o t h e r  t i n y  
c o i l s ,  If you r e q u i r e  any f i l a m e n t s ,  w e  s h a l l  be g l ad  t o  quote  
you o r  r e f e r  you t o  a r e l i a b l e  source  i f  we cannot produce same. 

(8) Small Stampings: Ce r t a in  smal l  s tampings a r e  b e i n g  pro- 
duced on a  r ibbon  s t o c k  machine (combination of  power p r e s s  and 
wi r e  forming) .  We have made many m i l l i o n  p a r t s  t o  e x a c t i n g  r e -  
quirements  n o t  only  f o r  t h e  e l e c t r o n i c  t u b e s  b u t  f o r  a  g r e a t  
v a r i e t y  of o t h e r  u s e s  where sma l l  s tampings f i n d  a p p l i c a t i o n .  
Assemblies of p a r t s  have been made by s t i t c h i n g  o r  o t h e r  method 
t o  produce p a r t  r e q u i r e d .  

The above noted d e s c r i p t i o n s  of  i t ems  made by A r t  Wire i s  not  
complete. Many v a r i a t i o n s  have been made t o  meet s p e c i a l  condf- 
t f o n s  a r i s i n g  i n  c u s t o m e r f s  assembl ies .  A r t  Wire w f l l  be  g l ad  t o  
cons ide r  i t ems  and problems which you t h i n k  may f a l l  w i t h i n  our  
c a p a b i l i t i e s  o r  maybe on t h e  b o r d e r  l i n e .  

Much expe r i ence  i n  t h e  manufacture of some of our  c o n t r a c t  
i t ems  stems from ou r  20 y e a r s  exper ience  i n  producing Luxon and 
Kelux seamless  b r a s s  b a r r e l  sw ive l s  and k ind red  f i s h i n g  t a c k l e  
i t ems .  This  exper ience  i s  be ing  used i n  s o l v i n g  o u r  c u s t o m e r f s  
problems, 

Again we wish t o  thank  you f o r  t h e  p a s t  y e a r s  of s e r v i n g  
you, and f o r  t h e  oppor tun i ty  of add re s s ing  t h e  Value Ana lys i s  
Group, 

f 

I n q u i r i e s  should  'be addressed  t o :  

A r t  Wire & Stamping Company 
227 High S t r e e t  
Newark 2, Mew J e r s e y  

And d i r e c t e d  t o  e i t h e r :  

John M, Janson, Vice  P r e s i d e n t  o r  N i l s  Johnson, Vice P re s .  

Thank you M r .  Janson,  



Next, Wsb Zimrnerly of t h e  Polymer Corporat ion 9 s  going t o  
t e l l  u s  about  t h e  &,~ lon  and Tef lon rod,  s t r i p  and tube  i n  f a b r f -  
c a t e d  p a r t s  t h a t  h i s  company manufactures .  

Bob "? 

.... : M r .  Bob Zimrnerli: 

Nylon a s  an 3.ndustpial  m a t e r f a l  ha s  b a r e l y  s c r a t c h e d  t h e  s u r -  
f a c e  0% u l t i m a t e  p o t e n t i a l  a p p l i c a t i o n s ,  We a t  Polymer s e e  t h e  
d i v e r s e  u s e s  come i n  evepy day and many t imes  w e  have t o  d i s cou rage  
cus tomers  who seem t o  fee l  t h a t  nylon i s  t h e  panacea f o r  t h e i s  pro-  
blems, Unfo r tuna t e ly ,  t h f s  i s  n o t  t h e  c a s e  o r  e lse  we would n o t  
need the engineering and r e s e a r c h  staff w e  have t o  a s s i s t  ou r  cus- 
tomers i n  des ign problems,  

I want t o  emphasize t h e  f a c t  t h a t  nylon i s  n o t  j u s t  one s i n g l e  
subs t ance ,  bu t  t h a t  t h e  name i s  a p p l i e d  t o  any one of  a  l a r g e  n u m b e ~  
o f  s y a t h e t f c  polymers, whieh have t h e  same g e n e r a l  chemical  s t r u c -  
t u r e s  and s i m i l a r  a b % l i t y  t o  form i n t o  f i b r e s .  They d i f f e r  from 
each o t h e r  i n  t h e  chemfcaB a t ~ u c t u r e  by t h e  raw m a t e r i a l s  from 
which t hey  are  made, C i f f e r e n t  p h y s i c a l  p r o p e r t i e s  a r e  t h u s  ob- 
t a f n e d ,  The Polymer Corporat%on o f f e r s  i n  t h e  s t a n d a r d  shapes  of 
pod and s t r f p  about  a dozen d i f f e r e n t  ny lons  which pange from s t i f f ,  
r i g i d ,  hYgh me l t i ng  m a % e ~ f a l s ,  t o  s o f t ,  f l e x i b l e ,  low m e l t i n g  ones ,  
Ra ther  t han  t h e  common method of add ing  p l a s t i c i z e r s  t o  vary t h e  
s t i f f e n e r s ,  nylon 1s  changed chemlcalky.  

Try ing  t o  d e s c r l b e  t h e  d i f f e r e n t  end u s e s  and p r o p e r t i e s  of 
t h e  many nylon f o m u l a t i o n s  s u p p l i e d  by t h e  Polymer Corporat ion i s  
l i k e  hav ing  you mew name a 1 1  of General  E P e c t r i c g s  p roduc t s .  Never- 
t h e l e s s ,  I w f l l  t r y  t o  d e s c r i b e  some o f  t h e  more impor tan t  u s e s  f o r  
o u ~  ny lons  which w f l l  b e  of  s p e c i f f c  i n t e r e s t  t o  you. 

F f ~ s t ,  l e t  m e  touch b ~ i e f l y  on o u r  company and i t s  purpose t o  
i n d u s t r y .  M s .  Louis  S t o t t ,  o u r  p r e s i d e n t ,  i n c o r p o r a t e d  t h e  Polymer 
Corpora t ion  i n  1946. A t  t h a t  t ime w e  f e l t  t h e r e  was a  d e f i n f t e  
need f o r  s t anda rd  nylon shapes  from which p a r t s  could  be machined 
OF stamped qu i ck ly ,  e c o n o m f ~ a ~ l l y ,  and t o  c l o s e  t o l e r a n c e s .  I n  t h e  
e a r l y  days  most of o u ~  rna te r fa l  went t o  s h o r t  run o r d e r s  f o r  m i l i -  
t a r y  a p p l i c a t i o n s ,  As t ime went by, and new p r o c e s s e s  were developed - 
f o r  making t h e  nylon shapes  less expens ive ,  i t  was found t h a t  machin- 
ing o r  $%amping parts f o r  p roduc t ion  runs had a  d e f i n i t e  advan tage ,  
and o u r  bus fnes s  ha s  i n c r e a s e d  s o  t h a t  now we a r e  supp ly ing  nylon 
t o  o v e r  5,000 d i f f e r e n t  i n d u s t r i a l  manufac tu re r s ,  For  a  company 
whieh h a s  gyown from a 5-man cowcem i n  1946 t o  o v e r  120 i n  ! 5 2 ,  w e  
f ee l  t h a t  we have ascompl%ahed a  g r e a t  d e a l .  

Because of' OUF p r o g r e s s  i n  I n t r o d u c i n g  nylon t o  t h e  i n d u s t r i a l  
market ,  DuPont approached u s  s e v e r a l  y e a r s  back and asked u s  t o  
supply  t h e i r  Tef lon molding powder i n  t h e  s t a n d a r d  shapes .  We a r e  



now one o f  t h e  l e a d i n g  s u p p l i e r s  of t h e  T e f l o n  i n  a19 forms -- rod ,  
s h e e t ,  t u b i n g ,  and molded and f a b r i c a t e d  p a r t s .  I n  a d d i t i o n  t o  
Tef lon ,  we a l s o  supp ly  s p e c i a l i z e d  i n d u s t r i a l  m a t e r i a l s  such a s  
Kel-I?. Our Research  Department i s  working w i t h  new m a t e r f a l s ;  
one i s  t h e  new nylon powder which i s  c a l l e d  " g ~ y l a s i n t "  f o r  c o l d  
p r e s s i n g  and s i n t e r i n g  t e c h n i q u e s  similar t o  t h e  powder m e t a l  
p r o c e s s e s .  I n  t h i s  m o n t h v s  i s s u e  of MATERIALS AND METHODS you 
w i l l  f i n d  a  d e s c r i p t i o n  o f  t h e  p r o p e r t i e s .  We a r e  a l s o  working 
on a n o t h e r  new m a t e r i a l  which i s  a  low t e m p e r a t u r e ,  h i g h  impact  
r e s i s t a n t  m a t e r i a l ,  T h i s  i s  e x p e c t e d  t o  b e  a v a i l a b l e  w i t h i n  
t h e  n e x t  s i x  months. 

Back t o  t h e  o r i g i n a l  purpose  of  t h e  d i s c u s s i o n ;  namely, 
t h e  nylon p r o d u c t s  which we supp ly  a s  t h e y  a r e  r e l a t e d  t o  your  
s p h e r e  of  i n t e r e s t .  

The f i r s t  p roduc t  we made was nylon i n  r o d  form. We now o f f e r  
a range  of  s t o c k  s i z e s  from 1/16" up t o  4 "  i n  d i a m e t e r .  Our 
company a t  t h e  moment i s  t h e  o n l y  s u p p l i e r  o f  nylon rod;  however, 
you w i l l  f i n d  s t o c k s  of o u r  m a t e r i a l  i n  many l a r g e  companies and 
i n  a number of t h e  screw machine h o u s e s ,  Having s t o c k  s h a p e s  
a v a i l a b l e  makes i t  v e r y  c o n v e n i e n t  f o r  e n g i n e e r s  o r  t h e  p u r c h a s i n g  
d e p a r t m e n t s  t o  o b t a f n  f i n i s h e d  p a r t s .  Most e n g i n e e r s  a p e  f a m i l i a r  
wi th  s t a n d a r d  metal s h a p e s  and t h e  t y p e  of equipment which can 
be used  For e i t h e r  t u r n i n g  o r  m i l l i n g  f i n i s h e d  p a r t s .  T h i s  same 
equipment can be used  f o r  making nylon p a r t s  and,  a s  you would 
s u s p e c t ,  t h e  t o l e r a n c e s  which are h e l d  on m e t a l  p a r t s  can a l s o  b e  
h e l d  on machining ny lon .  It s h o u l d  b e  p o i n t e d  o u t  t h a t  t h e  c u t t i n g  
t o o l s  and a n g l e s  are s l i g h t l y  d i f f e r e n t  w i t h  nylon and we have 
d a t a  a v a i l a b l e  on t h e  machining p rocedure .  Most of t h e  sc rew 
machine companies f i n d  nylon a s  easy  and a b o u t  a s  f a s t  t o  machine 
as l e a d e d  b r a s s .  On one s m a l l  p a r t  which o u r  F a b r i c a t i n g  De- 
pa r tment  J u s t  completed,  t h e  p a r t s  were machined a t  a  r a t e  of 
3,200 p i e c e s  p e r  hour .  N a t u r a l l y ,  t h i s  was a  s imple  p i e c e  and 
t h e r e  were some machining t r i c k s  i n v o l v e d ,  O r d i n a r i l y ,  however, 
screw machines can b e  run  anywhere from 900 t o  1500 p i e c e s  p e r  
h o u r  when machining nylon p a r t s .  

Large q u a n t i t y  p r o d u c t i o n  o r d e r s  f o r  ny lon  p a r t s  a r e  u s u a l l y  
b lanked  from s t r i p  o r  k n j e c t i o n  molded from t h e  raw powder, because  
o f  t h e  economic a d v a n t a g e s .  Your own molding depar tment  a t  West 
Lynn i s  one o f  t h e  b e t t e r  nylon molders .  Machined p a r t s ,  how eve^, 
seem t o  f a l l  i n t o  t h r e e  c a t e g o r i e s ;  

1. On p r o d u c t i o n  o r d e r s  where t h e  p a r t  i s  r e l a t i v e l y  s m a l l  
and is  s i m p l e  i n  shape ,  d e s i g n e d  s o  t h a t  i t  can b e  made 
i n  one o p e r a t i o n  on e i t h e r  Swiss o r  c o n v e n t i o n a l  a u t o m a t i c s .  
By small we mean p a r t s  f rom 3/8" d i a m e t e r  down t o  ,060" 
and d e s i g n e d  s o  t h a t  t h e y  can be made i n  one o p e r a t i o n  on 
an  a u t o m a t i c  screw machine. 



P a r t s  t o  c l o s e  t o l e r a n c e s  o r  where, o f  n e c e s s i t y ,  t h e  
s u r f a c e s  a r e  ve ry  c r i t f c a l .  An example o f  t h i s  i a  i n  v a l v e  
s e a t s  where t h e  s u r f a c e  of' t h e  nylon p a r t  i s  of  Impor tance  
t o  t h e  s e a t i n g  e f f e c t i v e n e s s .  

Small  r u n s  where t h e  c u s t o t n e ~  wants  d e s i g n  f l e x i b i l i t y  
wi thou t  spend ing  hundreds  o r  thousands  o f  d o l l a r s  f o r  new 
molds,  POP s m a l l ,  s h o r t  run  jobs o f ,  s a y  a  few thousand,  
and t h e ~ e b y  e l i m i n a t i n g  t h e  u s e  of  c o s t l y  molds. O r  -- 
when t h e  cus tomer  needs f a s t  d e l i v e r y  and can o b t a i n  t h e  
r o d s  from s t o c k .  

The u s e s  f o r  nylon p a r t s  have been d e s c r i b e d  many times, Be- 
cause  of  nylon" l l o w  e s e f f i c f e n t  of d r y  f r i c t i o n ,  i t s  u s e  a s  b e a r -  
i n g s  i s  o f  g r e a t  i r n p o ~ t a n c e .  The b e s t  s t o r y  H have h e a r d  abou t  
ny lon  b e a r i n g s  i s  from a manufac tu re r  of baby c a k r i a g e s  who was 
a bug on a c c e l e r a t e d  t e a t s .  To d e t e r m i n e  t h e  r e s i s t a n c e  of  t h e  
nylon t o  end t h r u s t ,  t h e  wheel was r o t a t e d  on t h e  a x l e  w i t h  t h e  
a x l e  i n  a v e r t i c a l  p o s i t i o n  s o  t h a t  t h e  b e a r f n g  was i n  c o n s t a n t  con- 
t a c t  w i t h  t h e  s h o u l d e r  o f  t h e  a x l e .  The wheel was r o t a t e d  f o r  t h e  
e q u i v a l e n t  of 1,190 m i l e s  and no weap was measurab le .  To d e t e r m i n e  
t h e  a b r a s i o n  ~ e a i s t a n c e ,  t h e  box of t h e  wheel was loaded  wi th  sand 
and s e a l e d ,  The ny lon  b e a r i n g  was u n a f f e c t e d  a f t e r  an e q u i v a l e n t  
of" 353 miles, . T o  d e t e r m i n e  n y l s n O s  impact  r e s i s t a n c e ,  t h e  baby 
c a r r i a g e  was loaded  w i th  108 pounds o f  s t e e l  r i v e t s  and then  i m -  
p e l l e d  head-on a g a i n s t  a b r i c k  w a l l .  The c a r r i a g e  wheels  were 
wrecked b u t  t h e  nylon b e a r f n g s  were n o t  harmed. A second c a r r i a g e ,  
s imflar1.y loaded ,  was dropped from a s e c o n d - f l o o r  l o a d i n g  p l a t f o r m  
s n  t h e  s h e e l s .  Bnee a g a i n ,  ny lon  proved s u c c e s s f u l .  T h u s . t e s t e d  
and w i t h  nylon b e a r i n g s  on t h e  wheels ,  a proud f a t h e r  o r  mother  
may wheel h i s  namesake o v e r  t h e  c o u n t r y s i d e  f o r  m i l e s  w i t h  no 
worry abou t  squeak ing  wheels ,  and when f i n i s h e d  w i t h  t h e  walk 
t h e y  can  now wheel t h e  c a r r i a g e  o u t  o f  t h e  s e c o n d - s t o r y  window, 
knowing f u l l  well t h a t  t h e  nylon b e a r i n g s  w i l l  h o l d  up.  

Aside from beakoings be%ng used  on c o n t r o l  t y p e  equipment,  
as w e l l  a s  i n d u s t r i a l  equipment w h e ~ e  l u b r i c a t i o n  o r  a b r a s i o n  i s  
a problem, nylon f i n d s  a wide a s s o r t m e n t  of  mechanica l  a p p l i c a -  
t i o n s .  The mechanica l  s t r e n g t h  o f  t h e  h a r d e s t  ny lon  i s  11,000 
p s i  $n t e n s i o n  and b e c a u s e  6% i t s  e a s e  of machining,  i t  i s  p o s s i -  
b le ,  where r e q u i r e d ,  t o  u s e  nylon i n  ve ry  t h f n  c r o s s - s e c t i o n s ,  
POF t h i s  r eason ,  c o i l  forms and g e a r s  a r e  ve ry  p o p u l a r .  Other  
more b ~ i t t l e  m a t e r i a l s  f ~ e q u e n t l y  cannot  be s u b j e c t e d  t o  t h e  
mechanica l  abuse  such a s  might b e  encoun te red  e i t h e r  i n  assembly ,  
sh ipment ,  o r  even %n t h e  f i e l d .  Of ten ,  t h e  i n i t i a  c o s t  of  nylon X p a k t s  i s  somewhat h i g h e r  than  t h e  p a r t s  i t  r e p l a c e  , b u t  because  
of b reakage  and rep lacement  o r  "down t i m e " ,  t h e  nylon h a s  proven 
less e x p e n s i v e  i n  t h e  l o n g  run .  

One q f  your  d e p a r t m e n t s  i s  c u r r e n t l y  u s i n g  l a r g e  q u a n t i t i e s  
of  o u r  nylon s t r i p ,  I n  eve ry  Genera l  E l e c t r i c  f a n  nylon t h r u s t  



washers  a r e  s p e c i f i e d  and u s e d .  These t h r u s t  washers  a r e  b e i n g  
b l a n k e d  a t  h i g h  speed  and o f f e r  an  economical  method of  manu- 
f a c t u r i n g .  The nylon g e n e r a l l y  used  f o r  t h r u s t  washers  i s  t h e  
g r a p h i t e  impregnated  f o r m u l a t i o n  " ~ y l a t r o n  G " .  T h i s  a t p l i c a t i o n  
h a s  been t e s t e d  by many companies,  and a  s t o r y  on t h e  Nyla t ron  
G" t h r u s t  washers  i s  found on Produc t  I n f o r m a t i o n  Data  Shee t  
#M-9. You a l l  know abou t  t h e  Sch ick  E l e c t r i c  Razors .  One l i t t l e  
p a r t  i s  b e i n g  stamped from t h e  FM-10001 s t r i p .  T h i s  i s  t h e  rubb ing  
b l o c k  shown a s  a  sample i n  t h e  back of  t h e  b o o k l e t  you have.  To 
g i v e  you an  i d e a  of t h e  p r i c e s  of  b l a n k i n g  p a r t s ,  t h i s  p a r t  i s  
o r d e r e d  i n  l o t s  of  1/2 m i l l i o n  p i e c e s ;  t h e  p r i c e  i s  on ly  $2.05 
p e r  thousand.  The c h e a p e s t  c o m p e t i t i v e  p r i c e  was a  moldin q u o t e  
o f  $ 3 . 8 0 / ~  u s i n g  a  4 8 - c a v i t y  mold which was an a d d i t i o n a l  $4800. 
We absorbed  t h e  b l a n k i n g  d i e  c o s t  i n  t h e  $2.05 p e r  thousand 
p r i c e .  

I n  a d d i t i o n  t o  t h e  t h r u s t  washers  and r u b b i n g  b l o c k s  which 
I j u s t  mentioned,  o u r  nylon s t r i p  is b e i n g  used  i n  many o t h e r  
a p p l i c a t i o n s .  Your F o r t  Wayne p l a n t ,  f o r  i n s t a n c e ,  buys o u r  
FM-3003, an o x i d a t i o n  i n h i b i t e d  nylon s t r i p ,  f o r  s l o t  i n s u l a t i o n  
i n  t h e i r  motors ,  Quoting from one of  G.E.!s a d v e r t i s e m e n t s  -- 
"If t h e  r e s u l t s  o f  a c c e l e r a t e d  l i f e  t e s t s  are any i n d i c a t i o n ,  
t n e  i n s u l a t i o n  q u a l i t i e s  w i l l  b e  a s  good a f t e r  50 y e a r s  of u s e  
as  when b r a n d  new, and w i l l  improve t h e  f a c t o r  of  s a f e t y  i n s o f a r  
a s  abnormal c o n d i t i o n s  of a n  a c c i d e n t a l  o v e r l o a d  a r e  concerned" .  
Nylon r e p l a c e d  such  normal m a t e r i a l s  a s  paper ,  v a r n i s h e d  cambrfc, 
c o t t o n  t a p e s ,  p i t c h e s  and v a r n i s h e s ;  n o t  on a n  i n i t i a l  c o s t  
basis, b u t  on t h e  performance and l i f e  expec tancy  of  making a 
s u p e r i o r  p r o d u c t ,  

Nylon s t r i p  i s  a l s o  b e i n g  used a s  e a r f n g  s u r f a c e s .  A conveyor 
m a n u f a c t u r e r  found t h a t  t h e  " ~ ~ l a t r o n  G" s t r i p  (you w i l l  r e c a l l  
t h a t  t h i s  f o r m u l a t i o n  i s  t h e  g r a p h i t e  impregnated  FM-10001 n y l o n )  
was t h e  on ly  m a t e r i a l  which gave s u i t a b l e  l o w - f r i c t i o n ,  non- 
l u b r i c a t e d  wear ing  c h a n n e l s  f o r  bakery  convyors .  Now most of 
t h e  conveyors  used  by l a r g e  b a k e r i e s  th roughou t  t h e  c o u n t r y  have 
o u r  nylon s t r i p  l i n i n g  t h e  c h a n n e l s  of t h e  conveyors ,  t h u s  e l im-  
i n a t i n g  t h e  chance  of  s p o i l a g e  due t o  o i l  c o n t a m i n a t i o n .  

f 

The s o f t e s t  nylon b e  s u p p l y  i s  c a l l e d  FE-1044 o r  FM-8001. 
Every B r i d g e p o r t  B r a s s  i n s e c t i c i d e  bomb u s e s  a v a l v e  s e a t  which 
h a s  been stamped o u t  of t h i s  s o f t  ny lon .  

T h i s  s o f t  nylon is  a l s o  b e i n g  used t o  r e p l a c e  l e a t h e r  b e l t s  
i n  t e x t i l e  c o r d i n g  equipment f o r  i t s  o i l  r e s i s t a n c e .  I n  t h i s  
p a r t i c u l a r  b e l t i n g  a p p l i c a t i o n ,  t h e  nylon d o e s  n o t  a c t  l i k e  a  
normal d r i v e  b e l t ,  b u t  r a t h e r  i t  p i c k s  up t h e  f i b r e s  and r o l l s  
them t o g e t h e r  t o  make up a  y a r n .  T h i s  t y p e  nylon would n o t  b e  
s u i t a b l e  f o r  d r i v e  b e l t i n g  b e c a u s e  of t h e  tendency t o  e l o n g a t e  
under  t e n s i o n .  



A new type  a p p l i c a t i o n  f o r  o u r  nylon s t r i p  i s  i n  t h e  pro- 
due%ion of  o i l - l e s s  b e a r i n g s .  There a r e  s e v e r a l  companies 
s u p p l y i n g  s t o c k  s i z e  beakfngs  h a v i n g  a m e t a l  s h e l l  w i t h  t h e  
nylon s t r i p  as t h e  l f n e r  and b e a r i n g  s u r f a c e .  The companies 
blank o u t  t h e  nylon liners from o u r  s t r i p  and s p i r a l  l i n e  t h e  
metal hous ing .  The s p e c i f i c  advan tage  of  t h i s  t y p e  nylon b e a r -  
i n g  is t h a t  t h e  t h i n  w a l l  d f s a i p a t e s  t h e  f r i c t i o n a l  h e a t  quick-  
l y  and t h e  d e s l g n  e n g i n e e r s  can t h u s  a l l o w  f o r  c l o s e r  c l e a r a n c e s  
t h a n  normal ly  recommended f o r  n y l o n ,  

Summarizing %he ny lon  s t r i p  a p p l i c a t i o n s ,  w e  f i n d  t h a t  nylon 
s t r i p  i s  b e i n g  used  f o p  t h r u s t  washers ,  b e a r i n g  s u ~ f a c e s ,  v a l v e  
s e a t s  and i n s u l a t i o n .  Nylon s t r i p  is  recommended f o r  i t s  low 
f r i c t i o n a l  p r o p e r t i e s  and f o p  i t s  a b r a s i o n  r e s i s t a n c e .  The b lank-  
i n g  of  f a b ~ i c a t e d  p a r t s  1s very  economical  and b e c a u s e  of t h e  low 
p r i c e  of  b l a n k i n g  d i e s ,  t h i s  p r o c e s s  i s  recommended f o r  any quan- 
t i t y ,  The p a r t  must be t h i n  -- from .010" t o ,  s a y  .090•‹' -- and 
i t  s h o u l d  b e  f l a t  a l t h o u g h  w e  a r e  c u r r e n t l y  s u p p l y f n g  G.E. w i t h  
b lanked  d u s t  guards  t h a t  have a  s l i g h t  r a i s e d  s e c t i o n .  

Aside  from t h e  nylon r o d  and s t r i p ,  t h e  ~ o l y m e r  C o r p o r a ~ i o n  
a l s o  produces  what we c a l l  non-s tandard  shapes .  For  i n s t a n c e ,  
we have  made d i s c s  as l a r g e  a s  12-1/16 i n c h e s  i n  d i a m e t e r  and two 
i n c h e s  t h i c k .  S l a b s  and s m a l l e r  d i s c s  a r e  a v a i l a b l e  t o  make up  
sml% q u a n t i t y  p a r t s  f o r  p r o c e s s  equipment .  Large  d i a m e t e r  bush- 
f n g s  f rom 1 0 "  d i a m e t e r  down t o  1-1/2" d i a m e t e r  are  s u p p l i e d  by one 
o f  o u r  p r o c e s s i n g  d e p a r t m e n t s .  Bushings  of  t h i s  s i z e  a r e  used by 
t h e  chemical  i n d u s t ~ y  f o r  c o r r o s i o n  r e s i s t a n c e  and by t h e  food  
equipment companfes where I u b r f c a t i o n  is  n o t  t o l e r a b l e  because  
of t h e  p o s s i b i l i t y  o f  con tamina t fng  t h e  food .  One of ouk l a r g e s t  
poundage a p p l i c a t i o n s  i s  t h e  u s e  of  l a r g e  d i a m e t e r  b u s h i n g s  f o r  
pumps i n  t h e  d i a r y  i n d u s t r y  where t h e  nylon a c t s  a s  a b e a r i n g  and 
seal ,  Extruded s h a p e s  ape  a l s o  a v a i l a b l e  f o r  large q u a n t i t y  runs. 
We supp ly ,  f o r  i n s t a n c e ,  a t e x t i l e  equipment m a n u f a c t u r e r  w i t h  a  
s e c t a n g u l a r  b a r  which i s  c u t  o f f  and used f o r  v e r g e  p l a t e s .  Ex- 
t r u d e d  nylon t u b f n g  up  t o  1 /4"  i n  d f a m e t e r  i s  s u p p l i e d  t o  t h e  
l e a d i n g  m a n u f a c t u r e r s  of  s o l d e r l e s s  c o n n e c t o r s  f o r  t h e  a i r c r a f t  
I n d u s t r y ,  There a r e  many o t h e r  u s e s  f o r  t h e  ny lon  t u b i n g ,  b u t  
of s p e c i a l  i n t e ~ e s t  t o  t h e  e + l e c t r l c a l  i n d u s t r y  i s  t h e  use  of tub-  
ing f o r  e l e c t r i c a l  i ~ s u l a t i d n  o f  leads where t h e  maximum ternpera- 
t u r e  i s  n o t  o v e r  220 F.  c o n t i n u o u s l y ,  o r  say  s o l d e r i n g  temper- 
a t u r e s  duping assembly ,  

I n  c o n c l u s i o n ,  I would Pike t o  p o i n t  o u t  t h a t  o u r  company w i l l  
be g l a d  t o  a s ~ i s t  you i n  any d e s l g n  o r  f a b r i c a t i o n  problem you may 
have .  While M e  do n o t  c l a i m  t o  know a l l  t h e  answers ,  w e  a r e  p r i -  
m a r i l y  m a t e r i a l s  e n g i n e e r s  and can b e  c a l l e d  on t o  s u g g e s t  t h e  
p r o p e r  i n d u s t r i a l  m a t e r i a l  and t h e  method by which t h e  p a r t s  s h o u l d  
b e  made. If you have a  s p e c i a l  p ~ o b l e m  o r  a s p e c i a l  shape  i n  
nylon,  Tef.lon, Kel-F o r  any o t h e r  s y n t h e t i c  m a t e r i a l ,  we w i l l  
e i t h e r  t r y  t o  supp ly  i t  o u r s e l v e s  o r  r e f e r  you t o  t h e  company most 



' l i k e l y  i n  a p o s i t i o n  t o  supply  t h e  p a r t .  

T'hank you, Bob, 

Paul  Wilson, Minnesota Mining and Manufacturing Company, 
w i l l  now a d d r e s s  you. 

P a u l  Wilson, Minnesota Mining & Mfg. Company 

Thank you. H t  i s  a p r i v i l e g e  f o r  a l a b o r a t o r y  man from 
Minnesota Mining and Manufacturing Company t o  come t o  t a l k  t o  you 
and t o  l i s t e n  t o  a member of  your  Works Laboratory ,  D r .  Marsha l l ,  
who i s  pursu ing  work a long  t h e  same l i n e s  t h a t  w e  a r e .  

D r .  Marsha l l  showed you a l o t  of new m a t e r i a l s ,  a s  t o o l s  
f o r  you t o  de s ign  new and be t ter  p roduc t s .  A t  t h e  l a b o r a t o r y  
s t a g e  you t r y  t o  deve lop  a p roduc t  t h a t  w i l l  u t i l i z e  t h e  pro- 
p e r t i e s  of t h e s e  new m a t e r i a l s .  Minnesota Mining t i e s  r i g h t  
i n  wi th  t h a t  program f n  t h f s  r e s p e c t .  We make t h e  new m a t e r i a l  
a v a i l a b l e  i n  a form so  t h a t  you can u t i l i z e  i t  i n  an e f f i c i e n t  
manner. By u s i n g  a m a t e r i a l  i n  t a p e  form, you can speed up pro- 
duc t i on ,  c u t  was t e ,  and i n  many c a s e s  do an o the rwi se  imposs ib le  
job. 

I want t o  u s e  an example which D r .  Marsha l l  h a s  a l r e a d y  
used t o  i l l u s t r a t e  my p o i n t .  He showed you a heavy c o i l  which 
undergoes s e v e r e  s t r e s s  d u r i n g  o p e r a t i o n .  It was he ld  t o g e t h e r  
w i th  g l a s s  c l o t h  and p o l y e s t e r  r e s i n  wrapped round and round by 
hand, which would be  very c o s t l y  i n  p roduc t ion .  Our approach 
would be  t o  t a k e  t h e  same m a t e r i a l  and c o a t  i t  wi th  an adhes ive  
o r  m a t e r i a l  whfch could  be  a p p l i e d  very q u i c k l y  and e a s i l y  on 
an assembly l i n e ,  r educ ing  l a b o r  c o s t s  and p e r m i t t i n g  you t o  
u t i l i z e  t h e  i n h e r e n t  c o s t  s a v i n g s  i n  t h e  m a t e r i a l .  Let  me t a k e  
a few moments t o  t e l l  you something about  p r e s s u r e - s e n s i t i v e  
t a p e s  -- how they  are made -- and then  I would l i k e  t o  show 
you what they  can do i n  a number of  a p p l i c a t i o n s  -- t o o l s  t h a t  
you can u s e  i n  your  ppoduction t o  save  you t ime and save you 
money, u s i n g  t h e  new materials t h a t  your r e s e a r c h  and o u r s  have 
developed.  

t 

B a s i c a l l y ,  o u r  t a & s  a r e  back ings  upon which are coa t ed  
adhes ive s .  The back ing  cou ld  be  paper ,  c e l l ophane ,  p o l y e s t e r  
f i l m ,  o r  any one of a hundred m a t e r i a l s .  When d e s i r a b l e ,  t h i s  
back ing  is  t r e a t e d  t o  g i v e  i t  more s t r e n g t h  o r  t o  improve i t s  
b a l a n c e  of  q u a l i t i e s  f o r  a l l - a r o u n d  u se .  The backing i s  primed, 
if necessa ry ,  wi th  something t o  make an adhes ive  s t i c k  t o  i t ;  
and then  i t  i s  coa t ed  wi th  an adhes ive .  Normally t h e  adhes ive  
i s  p r e s s u r e - s e n s i t f v e ;  t h a t  means i t  w i l l  s t i c k  a t  a  touch of  
a f i n g e r ,  y e t  remove c l e a n l y  when p u l l e d  off'. I say "normal ly"  
because  f o r  some a p p l i c a t i o n s  we do u t i l i z e  h e a t - s e n s i t i v e  ad- 
h e s i v e s ,  t h e r m o s e t t i n g  adhes ive s ,  adhes ive s  t h a t  bond f i r m l y  
under  p r e s s u r e ,  e t c  . 

The adhes ive  q u i t e  o f t e n  l e n d s  very  l i t t l e  t o  t h e  p h y s i c a l  



o r  e l e c t r i c a l  p r o p e r t i e s  of  t h e  t a p e ;  t h e  a d h e s i v e  i s  t h e r e  s o  
t h a t  you can u s e  i t  v e r y  e f r i c i e n t l y  i n  p r o d u c t i o n .  Because i t  
i s  v i t a l  t h a t  t h a t  a d h e s i v e  perform e f f i c i e n t l y  t o  r educe  l a b o r  
c o s t s ,  Minnesota Mining f n s i s t s  on q u a l i t y  i n  i t s  a d h e s i v e s ,  a l l -  
around q u a l i t y  t h a t  w i l l  work u n d e r  a  v a ~ f e t y  of c o n d i t i o n s  w i t h o u t  
add ing  t o  l a b o r  e f f o r t  and c o s t s .  It Is a lmos t  an axiom t h a t  
a n y t h i n g  t h a t  s lows down a p r o d u c t i o n  l i n e  c o s t s  money. If an 
a d h e s i v e  d o e s n f f t  a d h e r e  q u i c k l y  and e a s i l y ,  i f  i t  cannot  b e  
t r u s t e d  t o  h o l d  i t s  q u a l i t y  i n  s t o r a g e  b e f o r e  b e i n g  used s o  t h a t  
i t  can be  purchased econamical%y, i f  i t  v a r i e s  from b a t c h  t o  
b a t c h  s o  t h a t  a p p l i c a t i o n  t e c h n f q u e s  va ry ,  t h e  consumer h a s  
Z n d i r e c t  c o s t s ,  9% n o t  a  r e a l  problem. Minnesota Mining r e c o g n i z e s  
t h e s e  c o s t s ;  and we have  developed a d h e s i v e s  t h a t  a r e  ve ry  s t a b l e  
b o t h  a s  t o  s t o r a g e  and t e m p e r a t u r e  of  u s e ,  t h a t  a d h e r e  q u i c k l y  
and e a s i l y  -- t h a t  a p e  q u a l i t y  a d h e s i v e s  -- b e c a u s e  q u a l i t y  
a d h e s i v e s  s a v e  t h e  consumer money, 

Mow what can be done wi th  t h e s e  tapes '?  Le t  m e  d e s c r i b e  
some o f  t h e  t a p e  a p p l i c a e k o n s  t h a t  have  been,  o r  a r e  be ing ,  
a c c e p t e d  by i n d u s t r y  because  of  t h e i r  h i g h  e f f i c i e n c y  and t h e i r  
c o s t  r e d u c t i o n  1r-1 m a t e r i a l  and l a b o r ,  

We can s tar t  wfth t h e  first one developed,  masking o f f  a r e a s  
d u r i n g  p a i n t i n g  o p e r a t f o n s .  P a i n t  masking, which was t h e  n e c e s s i t y  
t h a t  f a t h e r e d  t h e  i n v e n t i o n  of p r e s s u ~ e - s e n s i t i v e  t a p e s ,  c o n t i n u e s  
t o  be one of i t s  b r o a d e s t  o u t l e t s .  A s  t h e  name i m p l i e s ,  t h i s  t a p e  
is used  as a  mask t o  p r o t e c t  c e r t a i n  a r e a s  d u r i n g  p a i n t i n g .  
T y p i c a l  examples of t h i s  o p e r a t i o n  are foufid i n  t h e  au tomot ive  
l n d u s t r y  and t h e  au tomot ive  body r e p a i r  shops .  Here, t h e  t a p e  
Is used  t o  mask off t h e  chromium t r i m ,  wTndows, r u b b e r  moldings ,  
and u p h o l s t e r y  d u r i n g  s p r a y  p a i n t i n g .  The t a p e  used ,  t h e r e f o r e ,  
must p o s s e s s  an a d h e s i v e  f o r m u l a t i o n  c a p a b l e  of  a d h e r i n g  t o  
t h i s  wide ly  d i v e r s i f i e d  t y p e  of s u r f a c e .  It must be a b l e  t o  
h o l d  heavy paper  a p r o n s  i n  p l a c e  f o r  p e ~ i o d s  o f  s e v e r a l  days  
w i t h o u t  s l i p p i n g  o r  l o o s e n i n g ,  and i t  must b e  c a p a b l e  of b e i n g  
removed wi thou t  l e a v l n g  a  d e p o s i t  o r  d i s c o l o r a t i o n  o f  t h e  s u r f a c e .  
I n  a d d i t i o n ,  t h e  b a c k i n g  ( u s u a l l y  t r e a t e d  c r e p e  ~ a p e r )  must b e  
r e s i s t a n t  t o  t h e  p e n e t r a t i o n  of t h e  v a r i o u s  s o l v e n t s  and v e h i c l e s  
used  i n  a l l  t y p e s  o f  f i n i s h e r s .  These r e q u i r e m e n t s  a r e  f u r t h e r  
compl ica ted  by t h e  f a c t  % h a t  modem day p a i n t i n g  i n v o l v e s  more 
and more h i g h  t e m p e r a t u r e  d r y i n g ,  A f t e r  t h e  t a p e  i s  a p p l i e d  
and t h e  s u r f a c e  p a i n t e d ,  t h e  e n t i r e  v e h i c l e  w i t h  t h e  t a p e  i n  
p l a c e  may b e  s u b j e c t e d  t o  t e m p e r a t u r e s  of  140-250'~.  f o r  p e r i o d s  
of time up t o  two h o u r s .  The a d h e s f v e  must be s o  f o r m u l a t e d  
t h a t  d u r i n g  t h i s  h e a t i n g  c y c l e  i t  w f l P  n o t  l o s e  i t s  c o h e s i v e  
s t r e n g t h  which might  c a u s e  l o o s e n i n g  o r  t r a n s f e r  o f  a d h e s i v e  
t o  t h e  s u r f a c e  upon removal .  

Here a t  G-E you a r e  b a k i n g  ~ e f r i g e r a t o r s ,  motor  p a r t s ,  
and many a t h e r  items; and you a r e  usPng t e m p e r a t u r e s  o f  a b o u t  
2 5 0 ~ ~ .  f o p  one-hal f  t o  t h r e e - q u a ~ t e r s  o f  an h o u r  f o r  most o f  your  
b a k i n g ,  We a c t u a l l y  make t a p e s  that  w i l l  s t a n d  up  t o  4 0 0 ~ ~ .  



and t h a t  w i l l  s t a n d  extreme c c n d i t i o n s ,  l i k e  porous s u r f a c e s ,  
wi thou t  adhes ive  s e p a r a t i o n ,  

An e n t i r e l y  d i f f e r e n t  t ype  of masking usage i s  found i n  
t h e  e l e c t r o p l a t i n g  f i e l d .  Here, a  p r e s s u r e - s e n s i t i v e  t a p e  i s  
u t i l i z e d  t o  p r even t  t h e  bu i l d -up  of p l a t i n g  me ta l  on c e r t a i n  
a r e a s  of t h e  a r t i c l e  be ing  p l a t e d .  P l a t i n g  b a t h s  a r e  g e n e r a l l y  
run a t  e l e v a t e d  t empera tu res ,  making i t  neces sa ry  t o  p rov ide  
t h e  t a p e  wi th  a  h e a t  r e s i s t a n t  adhes ive  fo rmu la t i on .  The backing 
i n  t h i s  c a se  i s  g e n e r a l l y  a p l a s t i c  f i l m  which o f f e r s  h igh  r e -  
s i s t a n c e  t o  t h e  s t r o n g  a c i d s  and a l k a l i e s  used and, i n  a d d i t i o n ,  
i s  h i g h l y  confomnable t o  t h e  con tou r s  t o  which i t  i s  a p p l i e d .  
Then, too ,  b e i n g  a  s t r e t c h a b l e  material, i t  hugs t h e  work snugly ,  
p r e v e n t i n g  any p e n e t r a t i o n  of t h e  p l a t i n g  s o l u t i o n  under  t h e  
t a p e ,  

A f u r t h e r  v a r i a t i o n  i n  masking i s  t h a t  found i n  t h e  sand- 
b l a s t i n g  of g l a s s  and s tone .  For  t h i s  purpose  a  t a p e  commonly 
r e f e r r e d  t o  as s a n d b l a s t  s t e n c i l  i s  used.  T h i s  t a p e  c o n s i s t s  
of  a  heavy, r u b b e r - l i k e  back ing  coa ted  w i th  an  adhes ive  of ex- 
t r emely  h igh  t a c k .  The t a p e  i s  a p p l i e d  t o  t h e  s u r f a c e  of t h e  
s t o n e  o r  g l a s s ,  and t h e  d e s i g n s  o r  l e t t e r s  which a r e  t o  be  
b l a s t e d  a r e  c u t  away. Sharp  sand i s  then p r o p e l l e d  a g a i n s t  
t h e  s u r f a c e  by means of a n  a i r  b l a s t  which c u t s  away those  
areas of t h e  s t o n e  no t  covered by t h e  s t e n c i l .  The adhes ive  
used must be  s u f f i c i e n t l y  firm t o  p r even t  c r e e p i n g  of  t h e  s t e n c i l  
du r ing  t h e  b l a s t f n g  o p e r a t t o n  and, i n  a d d i t i o n ,  must no t  change 
i n  c h a r a c t e r  under  t h e  h igh  t empera tu res  which deve lop  a t  t h e  
p o i n t  of sand impingement, 

P r o t e c t i o n  i s  a  form of masking t h a t  i s  impor tan t  f o r  many 
m a t e r i a l s .  S t a i n l e s s  s tee l ,  p o l i s h e d  me ta l ,  p o r c e l a i n ,  and many 
s u r f a c e s  must be  p r o t e c t e d  from s c r a t c h e s ,  ch ipp ing ,  and mechanical  
damage du r ing  manufacture ,  shipment,  and i n s t a l l a t i o n .  3 M  h a s  
des igned  t a p e s  wfth  s p e c i a l  a d h e s i v e s  t h a t  can be  a p p l i e d  qu i ck ly  
wi thou t  mess, y e t  @an be  l e f t  on f o r  weeks if neces sa ry .  For  
example, h i g h l y  po l i shed  s t a i n l e s s  s t e e l  p l a t e s  a r e  today pro- 
t e c t e d  d u r i n g  shfpment w i t h  a  tough paper  backed t a p e  wi th  low 
adhesion c h a r a c t e r i s t f y s .  T h i s  a l l ows  t h e  p o l i s h e d  s h e e t s  t o  
be s t acked  and t r a n s p o r t e d  wi thou t  f e a r  of mar r ing  t h e  s u r f a c e .  
During s t a c k i n g  t h e  t a p e  i s  under  c o n s i d e r a b l e  p r e s s u r e ,  and 
t h e  adhes ive  must be  s o  ba lanced  a s  t o  a l l o w  easy ' remova l  i n  
s p i t e  of t h i s  p r e s s u r e .  I n  most c a s e s ,  t h e  adhes ive  i t s e l f  
forms a  s t r o n g ,  tough f i l m  s o  t h a t  i t ;  i n  i t s e l f ,  p rov ides  pro- 
t e c t i o n  of t h e  s u r f a c e  even though t h e  paper  back ing  i s  t o r n  o r  
broken d u r i n g  hand l ing  of t h e  s h e e t .  I n  a d d i t i o n ,  t h e  adhes ive  
must have no e t c h i n g  o r  c r a z i n g  e f f e c t  t o  t h e  s u r f a c e  b e i n g  pro- 
t e c t e d ,  Th i s  i s  of s p e c i a l  impor tance  on molded p l a s t i c  p a r t s ,  
such a s  a i r p l a n e  canopies ,  noses ,  e t c .  



While masking t a p e s  were f i n d i n g  t h e i r  p l a c e  i n  i n d u s t r y ,  
i n d u s t r y  was f i n d i n g  new p l a c e s  f o r  masking t a p e s  i n  t h e  h o l d i n g  
f i e l d .  I n  many c a s e s ,  however, t h e  s p e c i f i c  p r o p e r t i e s  of  t h e  
masking t a p e  were n o t  a d e q u a t e  t o  do a  f i r s t - c l a s s  job, and a  
number o f  v a r i e t i e s  of  t a p e s  d e s i g n e d  s p e c i f i c a l l y  f o r  h o l d i n g  
Bad t o  b e  deve loped .  The m a n u f a c t u r e r s  o f  heavy household  
a p p l i a n c e s ,  such a s  s t o v e s ,  r e f r i g e r a t o r s ,  e t c . ,  wepe f a c e d  
with a  problem of s e v e r e  damage o f  t h e i r  p r o d u c t s  d u r i n g  s h i p -  
ment. A tough, low s t r e t c h ,  h i g h l y  a g g r e s s i v e  p a p e r  t a p e  was 
developed and found t o  b e  t h e  s o l u t i o n  t o  t h i s  problem. Doors 
and movable p a r t s  c o u l d  b e  anchored s e c u r e l y  w i t h  on ly  s h o r t  
s t r i p s  of  t a p e  b e i n g  needed Obviously,  t h e  b a c k i n g  of  t h i s  
t a p e  had t o  be much s t r o n g e ~  t h a n  masking t a p e  and  p o s s e s s  l i t t l e  
o r  n o t  s t r e t c h  i n  o r d e r  t h a t  a l l  p a r t s  might  b e  h e l d  s e c u r e l y  
i n  p l a c e .  Two p r o p e r t i e s  a r e  needed i n  t h e  a d h e s i v e  f o r m u l a t i o n .  

I. It must be  ex t remely  f i r m  i n  o r d e r  t o  a v o i d  any s l i p p a g e  
a c r o s s  t h e  smooth enamel f i n i s h .  

It must c o n t a i n  no i n g r e d i e n t s  which might  s t a i n  t h e  
w h i t e  enamel s u r f a c e .  T h i s  s t a i n i n g  problem was com- 
p l i c a t e d  by t h e  f a c t  t h a t  d i f f e ~ e n t  t y p e s  of  w h i t e  and 
l i g h t  c o l o r e d  enamels  showed d i f f e r e n t  s t a i n i n g  charac -  
t e ~ i s t i c s ,  One t a p e  f o r m u l a t i o n  may b e  p e r f e c t l y  s u i t a b l e  
when a p p l i e d  t o  one s e r i e s  of enamels ,  whereas t h e  same 
t a p e  would b a d l y  d f s c o l o r  enamels  used  by o t h e r  a p p l i a n c e  
m a n u f a c t u r e r s .  It, t h e r e f o r e ,  became n e c e s s a r y  t o  f o r m u l a t e  
a v a r i e t y  o f  t y p e s  of  t a p e  f o r  t h i s  purpose  a l o n e .  

Holding t h e  o u t e r  l a p s  of  a  wide v a r i e t y  of  r o l l e d  goods 
from a d d i n g  machine p a p e r s  t o  heavy c o i l e d  s h e e t  m e t a l  i s  b e i n g  
accompl ished today th rough  t h e  u s e  o f  t a p e s  which p o s s e s s  t h e  ' 

c h a r a c t e r i s t i c s  r e q u i ~ e d  b y  t h e  i n d i v i d u a l  job. 

An e n t i r e l y  d i f f e r e n t  t y p e  o f  h o l d i n g  a p p l i c a t i o n  i s  found 
i n  t h e  u s e  of  t a p e  f o r  package d e a l s  found on any g r o c e r K s  c o u n t e r  
where two o r  more packages  a r e  h e l d  t o g e t h e r  w i t h  s h o r t  s t r i p s  
of  p r e s s u r e - s e n s i t i v e  t a p e ,  Many times t h i s  t a p e  may b e a r  a 
p r i n t e d  a d v e r t i s i n g  message,;and, t h e r e b y ,  s e r v e s  two purposes  

Tapes p o s s e s s i n g  a d h e s i v e  on b o t h  s i d e s  o f  t h e  back ing  
have  found an  i m p o r t a n t  p l a c e  i n  t h e  h o l d i n g  f i e l d .  These t a p e s ,  
b e t t e r  known a s  doub le  c o a t e d  t a p e s ,  g e n e r a l l y  c o n s i s t  of a  
modera te ly  s t r o n g  p a p e r  w i t h  a  l a y e r  o f  h i g h  t a c k  a d h e s i v e  on 
b o t h  t h e  f a c e  and back  s i d e .  Such a  t a p e  h a s  r e p l a c e d  t h e  u s e  
of  n a i l s  i n  a p p l y i n g  h a l f - t o n e  p l a t e s  t o  t h e  wood b l o c k s  used 
i n  the p r i n t i n g  i n d u s t r y ,  The u s e  of  t a p e  a l l o w s  f o r  p e r f e c t l y  
un i fo rm r e g i s t e r ,  Here, f i r m n e s s  of a d h e s i v e  i s  e s p e c i a l l y  
n e c e s s a r y  i n  o r d e r  t o  p r e v e n t  any s l i p p a g e  of t h e  p l a t e  d u r i n g  
%he p r i n t i n g  o p e r a t i o n .  P r o p e r l y  a p p l i e d  p r i n t i n g  p l a t e s  w i l l  
be  h e l d  a g a i n s t  t h e  b l o c k  s o  s t r o n g l y  t h a t  i t  i s  i m p o s s i b l e  



t o  s e p a r a t e  t h e  p l a t e  from t h e  b l o c k  w i t h o u t  f i rs t  s o a k i n g  i n  
a s u i t a b l e  s o l v e n t .  

I n  t h e  manufac tu re  of f o l d i n g  boxes,  doub le  c o a t e d  t a p e s  
kave  r e p l a c e d  a l l  p r e v i o u s  methods of  f a s t e n i n g  t h e  packing 
m a t e r i a l  used on t h e  female  d i e  i n  t h e  box machine. Here, i t  
p r e v e n t s  a 1 1  s l i p p a g e  and c r e e p i n g  which, i n  t h e  p a s t ,  have 
been s e r i o u s  problems and a l l o w s  t h e  o p e r a t o r s  t o  p r e p a r e  t h e  
machines f o r  a run  w i t h  a s a v i n g  of 45s of  t h e  make-ready t i m e .  

P r e s s u r e - s e n s i t i v e  t a p e s  have  been found t o  b e  i d e a l l y  
s u i t e d  t o  reinforcing u s a g e s  because  of t h e i r  a b i l i t y  t o  remain 
i n  a  f i x e d  p o s i t i o n  w i t h o u t  s l i p p i n g  o r  l o o s e n i n g .  Sh ipp ing  
carbon r e i n f o r c e m e n t  is  t y p i c a l  of t h i s  usage .  P r i o r  t o  t h e  
development o f  s p e c i a l  s u p e r  h i g h  t e n s i l e  s t r e n g t h  t a p e ,  s t e e l  
banding and s t e e l  w i r e  o f f e r e d  t h e  on ly  p o s s i b l e  means o f  r e i n -  
f o r c i n g  t h e  s c o r e  l i n e s  on f i b r e b o a r d  s h i p p i n g  c a r t o n s .  The 
u s e  of  t h e s e  m a t e r i a l s  o f f e r e d  c e r t a i n  d i s a d v a n t a g e s  s i n c e  they  
would t e n d  t o  c r u s h  t h e  boxes  if a p p l i e d  t o o  t i g h t l y  o r  s l i p  
and f a l l  o f f  i f  a p p l i e d  t o o  l o o s e l y .  A s p e c i a l  t a p e  which h a s  
been developed w i t h i n  t h e  l a s t  t h r e e  y e a r s ,  h a v i n g  t e n s i l e  s t r e n g t h s  
up  t o  500 pounds p e r  i n c h  o f  wid th ,  i s  b e i n g  used  f o r  t h i s  purpose  
today .  The h i g h  s t r e n g t h  i s  a c h i e v e d  through t h e  u s e  of f i l a m e n t s  
of g l a s s  o r  rayon embedded i n  t h e  p r e s s u r e - s e n s i t i v e  a d h e s i v e  
which h a s  been c o a t e d  on a  p a p e r  o r  p l a s t i c  f i l m  back ing .  These 
f f l a m e n t s  a c t  l i k e  s t e e l  r o d s  i n  r e i n f o r c i n g  c o n c r e t e  i n  g i v i n g  
h f g h  t e n s i l e  s t r e n g t h  a s  w e l l  as good shock r e s i s t a n c e .  Car ton  
c l o s u r e  and  r e i n f o r c e m e n t  wf th  t a p e  a c h i e v e s  marked s a v i n g s  i n  
t ime  and m a t e r i a l .  

An e n t i r e l y  d i f f e r e n t  t y p e  of r e i n f o r c i n g  i s  a c h i e v e d  through 
t h e  u s e  o f  edg ing  t a p e s .  These t a p e s  a r e  p r i n c i p a l l y  composed of 
a  combinat ion of  f i b r e  and a c e t a t e  f i l m  and must p o s s e s s  a  f i r m ,  
Iong  a g i n g  a d h e s i v e ,  These t a p e s  are a p p l i e d  o v e r  t h e  edges  of 
b l u e p r i n t s  and similar, much used  p a p e r s .  It h a s  been found 
t h a t  t h e  a p p l i c a t i o n  of such  a t a p e ,  which, i n c i d e n t a l l y , . i s  
a p p l i e d  b y  means of a  mechan ica l  a p p l i c a t o r ,  w i l l  i n c r e a s e  t h e  
l i f e  of  a  b l u e p r i n t  up  t o  t e n  times, T h i s  i s  ex t remely  i m p o r t a n t  
i n  such I n d u s t r i e s  a s  a i r c r a f t  m a n u f a c t u r e r s  where huge s t a f f s  
a r e  employed t o  s i m p l y ' r e p l a c e  t h e  worn o u t  b l u e p r i n t s .  

S i n c e  p r e s s u r e - s e n s i t i v e  a d h e s i v e s  form such an  i n t i m a t e  
bond wi th  t h e  s u r f a c e  t o  which t h e  t a p e  i s  a p p l i e d ,  t h e y  n a t u r a l l y  
f a l l  i n t o  widespread u s e  f o r  many t y p e s  o f  s e a l i n g .  The c h o i c e  
o f  back ing  can b e  widely  v a r i e d  i n  o r d e r  t o  p r o v i d e  t h e  t y p e  
o f  b a r r i e r  which i s  r e q u i r e d ,  Tapes w i t h  h i g h  r e s i s t a n c e  t o  
m o i s t u r e  vapor  p e n e t r a t i o n  a r e  widely  used f o r  s e a l i n g  a 1 1  seams 
on f i b r e b o a r d  c a r t o n s  where i t  i s  d e s i r a b l e  t o  p r o t e c t  t h e  c o n t e n t s  
f rom c o n t a c t  w i t h  m o i s t u r e  vapor .  C e l l u l o s e  a c e t a t e  f i b r e  t a p e s  
a n d  mois tu reproof  c l o t h  backed t a p e s  are wide ly  used .  I n  t h e  c a s e  
o f  a c e t a t e  f i b r e  t a p e s ,  t h e  a d h e s i v e  i t se l f  can b e  s o  f o r m u l a t e d  



as t o  p r o v i d e  a h i g h  d e g r e e  o f  r e s i s 5 a n c e  t o  m o i s t u r e  p e n e t r a t i o n .  
I n  t h e  c a s e  of c a r t o n  s e a l i n g ,  t h e  t a p e  n o t  o n l y  produces  t h e  
m o i s t u r e  b a r r i e r  b u t  a l s o  a c t s  a s  a  c l o s u r e  f o r  t h e  c a r t o n .  

New t y p e s  of aluminum f o i l  w a l l  i n s u l a t i o n  a r e  e f f e c t i v e l y  
s e a l e d  a l o n g  a l l  seams w i t h  t a p e s  which u t i l i z e  aluminum f o i l  
o r  even l e a d  f o i l  a s  t h e i r  b a c k i n g s .  Sfnce  t h i s  i s  a  permanent 
a p p l i c a t i o n  of  t a p e ,  t h e  a d h e s i v e  must b e  h i g h l y  a g g r e s s i v e  
and  resist d e t e r i o r a t i o n  o v e r  l o n g  p e r i o d s  of  t i m e .  The i d e a l  
a d h e s i v e  w i l l  e v e n t u a l l y  form a  cement - l ike  bond t o  t h e  aluminum 
s n r f  a c  e  . 

S i n c e  p r e s s u r e - s e n s i t i v e  t a p e s  can be  f i r m l y  a p p l i e d  t o  
most s u r f a c e s  w i t h o u t  any p r e p a r a t i o n  and form a n  immediate 
bond w i t h  no w a i t i n g  f o r  s o l v e n t  e v a p o r a t i o n ,  t h e y  a r e  widely  
u s e d  3 3  s p l i c i n g  mediums f n  many f i e l d s  of i n d u s t r y .  T y p i c a l  
of  t h e s e  i s  t h e  p r i n t i n g  i n d u s t r y  where in  one r o l l  of  p a p e r  i s  
s p l i c e d  t o  a n o t h e r  wf thou t  t h e  n e c e s s i t y  of  s t o p p i n g  t h e  p r i n t i n g  
p r e s s .  Mechanical s p l i c i n g  d e v i c e s  have  been developed which 
a l l o w  t h e  s p l i c e s  t o  be made a t  h i g h  s p e e d s  w i t h  p r a c t i c a l l y  
no l o s s  i n  p r o d u c t i o n  time f o r  r o l l  changes.  Almost a l l  t y p e s  
of o p e r a t i o n s  u t i l f z i n g  con t fnuous  webs of  p a p e r s ,  c l o t h s ,  p l a s t i c  
f i l m s ,  e t c . ,  have  found a  p a r t i c u l a r  t y p e  of p r e s s u r e  s e n s i t i v e  
t a p e  w i l l  i n c r e a s e  t h e i r  e f f i c i e n c y  because  o f  t h e  r a p i d i t y  w i t h  
which t h e  t a p e  can b e  a p p l f e d  a s  a  s p l i c i n g  medium. 

An e n t i r e l y  d i f f e r e n t  a s p e c t  o f  s p l i c i n g  i s  found i n  t h e  
e l e c t r i c a l  i n d u s t r y .  S p e c i a l l y  f o r m u l a t e d  v i n y l  backed t a p e s  
have  now a lmos t  e n t i r e l y  r e p l a c e d  t h e  o ld - fash ioned  combinat ion 
o f  f r i c t i o n  and r u b b e s  t a p e  f o r  s p l i c i n g  e l e c t r i c a l  w i r i n g .  
S p l i c e s  made w i t h  v i n y l  t a p e  produce  much h i g h e r  d i e l e c t r i c  
s t r e n g t h  p e r  m i l  of t h i c k n e s s  and ,  t h e r e b y ,  g r e a t l y  r e d u c e  t h e  
b u l k  o f  t h e  i n s u l a t i o n  medium a round  t h e  s p l i c e .  Because of 
fts h i g h  r e s i s t a n c e  t o  t h e  e f f e c t s  o f  wea the r ing ,  s p l i c e s  made 
on o u t d o o r  w i r i n g  w i t h  v i n y l  t a p e  may s t a n d  up as  much a s  t e n  
times l o n g e r  than  s p l i c e s  made w i t h  m a t e r i a l s  p r e v i o u s l y  u s e d ,  
S i n c e  t h i s  i s  a semi-permaneat t y p e  o f  a p p l i c a t i o n ,  t h e  a d h e s i v e  
must resist d e t e r i o r a t 8 o m  d u r i n g  exposure .  

r 

Because t a p e s  are  prod&ced Tn a  wide v a r i e t y  o f  c o l o r s  
and  b e c a u s e  t h e y  are c a p a b l e  o f  b e i n g  p r i n t e d ,  t h e y  a r e  today 
wide ly  used  i n  i d e n t i f i c a t i o n  and  l a b e l i n g .  S i n c e  a  p r i n t e d  
t a p e  p r o v i d e s  i t s  own means of a t t a c h m e n t ,  i t  i s  f a r  more 
e f f i c i e n t  i n  many c a s e s  than  tags and  l a b e l s  which r e q u i r e  gumming 
o s  % i e i n g  i n  p l a c e ,  I n  many a p p l i c a t i o n s  t h e  p r i n t e d  l a b e l  t a p e  
w f l l  i d e n t i f y ,  package, and r e i n f o r c e  a l l  i n  one o p e r a t i o n .  

P r i n t e d  t a p e s  can b e  f u r n i s h e d  by t h e  m a n u f a c t u r e r  i f  t h e  
volume i s  l a r g e ;  however, t h e r e  are a v a i l a b l e  a number o f  small, 
h i g h l y - e f f i c i e n t  t a p e  p r i n t i n g  machines which a r e  r e a d i l y  u t i l i z e d  
by t h e  cus tomer  f o r  h i s  own u s e .  



The i d e n t i f i c a t i o n  of f l o o r  a r e a s  i n  i n d u s t r i a l  p l a n t s  
has l o n g  been a problem. P a i n t e d  s t r i p e s  have been i n  common 
u s e  f o r  many y e a r s ,  b u t  t h e  p a i n t  wears  away q u i c k l y  under  heavy 
t r a f f i c  and r e q u i r e s  c o n t i n u o u s  r e - a p p l i c a t i o n .  The modem 
method of l a n e  marking, a s  t h i s  o p e r a t i o n  i s  c a l l e d ,  i s  accomplfshed 
through t h e  u s e  o f  c o l o r e d  p l a s t i c  backed t a p e .  Because of  t h e  
toughness  of t h i s  back ing ,  t h e  p l a s t i c  t a p e  h a s  been found t o  
o u t - l a s t  p a i n t e d  s t r i p e s  f i v e  t o  one.  They requ i re  no wasted  
t ime s i n c e  t h e  f l o o r  i s  ready  f o r  u s e  immedia te ly  a f t e r  a p p l i c a t i o n ,  
whereas t h e  p a i n t e d  s t r i p e s  must b e  a l lowed  t o  d r y .  

Hundreds of  o t h e r  u s e s  which cannot  be c l a s s i f i e d  under  
t h e  c a t e g o r i e s  which have been d i s c u s s e d  a r e  found th roughou t  
i n d u s t r y ,  The u s e  of l e a d  f o i l  t a p e  a s  a n  a n t e n n a  on h e l i -  
c o p t e r s ,  t h e  u s e  o f  c o l o r e d  p l a s t i c  t a p e s  f o r  s t r i p % n g  on m e t a l  
awnings o r  g a s  pumps, t h e  u s e  of l u m i n e s c e n t  t a p e s  f o r  i d e n t f -  
T i c a t f o n  i n  d a r k n e s s ,  t o  name on ly  a  few, r e p r e s e n t  i l l u s t r a t i o n s  
of t h e s e  m f s e e l l a n e o u s  t y p e s  of  t a p e  usage .  

Today, t a p e  h a s  become r e c o g n i z e d  as a t o o l  of  i n d u s t r y  
r a t h e r  than  a s  a  n o v e l t y  o r  convenience .  I t s  u s e  h a s  r e s u l t e d  
i n  hundreds  of  thousands  of d o l l a r s  o f  l a b o r  s a v i n g  e v e r y  y e a r  
and h a s  made p o s s i b l e  e f f i c i e n c i e s  i n  p r o d u c t i o n  n e v e r  b e f o r e  
a c h i e v e d .  

We have  a n o t h e r  Manager o f  P u r c h a s i n g  today - he  i s n ' t  shown 
on t h e  program; b u t  Bruce Bradbaer ,  o u r  Manager of  Purchas ing ,  
F e r r o u s  M a t e r i a l s ,  i n  o u r  M a t e r i a l s  S e r v i c e s  Department h e r e  i n  
Schenectady i s  g o i n g  t o  b r i e f l y  t e l l  u s  a b o u t  h i s  g r o u p P s  r e -  
s p o n s i b f l i t y  f o r  i r o n  and s t e e l  p u r c h a s e s  w i t h i n  o u r  Company. 

A s  Doug said,  o u r  u n i t  h a s  t h e  r e s p o n s i b i l i t y ,  g e n e r a l l y ,  
f o r  t h e  p u r c h a s e  of a l l  t h e  i r o n  and  s teel  p r o d u c t s  f o r  t h e  Company. 
Now, t h a t B s  p r i m a r i l y  a  s t a f f  f u n c t i o n ,  and a t  t h e  moment o u r  
b i g g e s t  problem i s  a s s b s t i n g  t h e  v a r i o u s  d e p a r t m e n t s  i n  t h e i r  
procurement  problems oh s teel .  The way w e  work t h e  procurement  
end of o u r  b u s i n e s s  is  t h a t  e a c h  depar tment  g i v e s  u s  t h e i r  r e -  
quiremen t s . 



Mornfng, 1 3 t h  Day, O e t .  22 ,  1952 

Mark Taylor  

F r f c t f o n  Spr fngs  f o r  Range Tfmers 

The f f r s t  one I u m  gofng t o  t e l l  about  t h i :  r n ~ r n f n g  f s  
t h e  r e v e r s e  from what we @ve  probably  been t h f n k i n g  around 
h e r e .  We 've been th fnk fng  i n  t e rms  of u s fng  a  lower c o ~ t  
m a t e r i a l  a11  t h e  t h e ,  and t a k i n g  c o s t  ou t  of a  p roduc t .  
Well,  t h f s  f f r s t  one i s  gofng t o  be a  case  of gofng t o  a  
h lghe r  c o s t  materf a l .  

I t ' s  one of t h e  sp r fngs  f n  t h e  s tove  t fmer ,  l f k e  t h l s  
one I have i n  my hand. 

We had t h f s  job up i n  Sommersworth, N. H. u n t f l  it was 
t r a n s f e r r e d  t o  P l l f n o f s .  It was a  wonderful job and we enjoyed 
working on i t .  Well,  we were us fng  a  3-legged sp r fng  h e r e .  
You probably  have seen them f n  some of t h e s e  c a t a l o g s .  Th f s  
1 s  something l i k e  f t ,  t h f s  one up h e r e .  1 had one of t h e s e  
s p r f n g s  a t  home and 1 Intended t o  b r i n g  it ou t ,  but  I f o r g o t  
it.  We were buyfng f t  from two vendors;  one was a v e r y  good 
vendor - one of t h e  b e s t  f n  t h e  busfness ,  and f t  was runnfng  
about  $45.00 pe r  1000. The o t h e r  vendor - f n c f d e n t a l l y  both  
t h e s e  vendors have been he re  t o  speak - was gfvfng  it t o  us  
f o r  about $20.00. However, we had no end of t r o u b l e  wfth t h e  
second vendor.  It wasng t  h fs  f a u l t  - f t  was j u s t  one of t h o s e  
t h f n g s ;  i t  was a hard s p r i n g  t o  make and it j u s t  wouldn I t  

perf  orm s a t f  s f a c t o r f l y .  We were f o r e v e r  f l a t  dropping them, 
t o  g e t  them t o  work, or  shfppfng  %hem back. Week a f t e r  week 
t h e y  were f n ,  and t h e y  must have l o s t  bhe f r  s h f r t  on t h e  d e a l .  
But n e v e r t h e l e s s ,  t h e y  completed t h e f r  o rder  and kept  U F  
gofng when t h f n g s  were rough.  

Moa% of t h f  s tfme we were rnanukacturfng a b h t  30,000 of 
t h e s e  t fmer s  a week. There were two s p r f n g s  u ~ e d  f n  each  t i m e r  
w i th  a s l f g h t l y  df f f e r e n t  l o a d i n g  c h a r a c t e r f  s t f c  Th i  s  r e p r e -  
s e n t s  a  l o t  of money, ;30,000 a  week x  2 i r  60,000 ~ p r i n g e ,  a t  
approxfrnately $40.00 a  thoupand.  We searched  f o r  new sp r fngs -  
t h f s  s ea rch  s t a r t e d  probably  t h r e e  y e a r s  ago and fol lowed a  
f a f r l y  l o g f c a l  p a t t e ~ n .  Vendors would l ook  over t h f e  3 - legged  
s p r f n g  and w ~ n t  t o  quote  on It and t h e y  Od t a k e  f t  back t o  

11 t h e f r  p l a n t .  Then a l e t t e r  would come back on i t ,  Sor ry ,  
we wfsh t o  d e c l f n e .  We c a n D t  quote  on i t .  " O r  we 'd g e t  a  
r fd fcu lousby  hfgh  p r f e e .  Then one of $he vendor? got  t h e  i d e a  
of u s i n g  a wave washer whfch Is a  washer wfth ~ l n u s s d a l  waves 
around i t .  They worked on t h a t  f o r  a whi le  but  were n o t  a b l e  
to come up wfth  a  s a t i s f a c t o r y  sp r fng .  Then we went t o  a  
s l o t t e d  washer; t h a t  f s ,  a  c o n f e a l  washer wEth s l o t s  from t h e  
I.D. toward t h e  O.D. Thfs  showed a l i t t l e  more promfee because 
we could v a r y  t h e  g r a d i e n t  by ehangfng t h e  e l o t s ;  but  t h e  
room t h a t  we had t o  work I n  {{as s o  smal l  t h a t  we c o u l d n D t  vary  
f %  enough and t h a t  was n o t  sa'zf s f a e t o r y .  



About a  year ago, a t  a e m t  r e d w t f o n  meeting, we were 
lookfng over t h e  washer wfth the  s l o t s  on the  fnsfde  and some- 
body sa fd ,  "I wonder what would happen i f  we reversed t h i s  and 
put the  s l o t s  on t h e  outsfdeP9.  Thfs  would mafntafn f n t e r -  
changeabflf ty  of p a r t s  and provide a  longer moment arm than  
t h e  prevfous desfgn. I n  I t s  sfmplest  form t h e  spr fng  f s  a  
ean t f l eve r  beam; f  ,,e,, I f  a l l  of t h e  l e g s  ape cu t  off  but one, 
the remafnfng s t r u c t u r e  f s  a  c a n t f l e v e r  beam. 

Knowfng the  load vs ,  d e f l e c t i o n  c h a r a c t e r f s t f c s  of the  
sprfng we can pfck a  pofnt  on t h e  curve and determfne t h e  load 
and d e f l e c t i o n  a t  t h f s  pofn t .  I f  t h e  load f a  dfvfded by t h e  
number of l e g s  on t h e  spr fng  the  r e s u l t  w i l l  be t h e  ind iv idua l  
l e g  load ,  By applying t h f  s value I n t o  t h e  d e f l e c t  Ion formula, 
1% 1 s  possfble  t o  determine t h e  thfckness  of ma te r fa l  t o  de- 
f l e c t  t h e  spr fng  t h e  desf red  amount f o r  t h f s  load.  We t r i e d  
s e v e r a l  d f f f e r e n t  values of t h f c h e s s  and l eng ths  and came up 
with some f i g u r e s  whfch would be applfed t o  t h e  problem, The 
s r f g f n a l  sprfngs were made from s t e e l  and heat  t r e a t e d ,  however, 
sfnee we wished t o  avofd heat  t r e a t f n g ,  we s e l e c t e d  phosphor 
bronze f or a  ma te r i a l .  We obtafned some rnaterfal  and made 
sample sprfngs whfch were assembled I n t o  t fmers  and t e s t e d ,  

The sample spr fngs  worked we19 and t h e  t e s t  value agreed 
vepy c l o s e l y  wfth the  ca lcu la ted  va lues .  The r e s u l t s  were so  
g ra t f fy fng  t h a t  we ordered the  m a t e ~ f a l  and re l eased  t h e  money 
f o r  t o o l s  and f t  wasnnt  t o o  long before we were I n  produetfon, 
The t o o l s  f o r  these  sprfngs r a n  between $1200.00 and $1300.00 
per spr fng ,  

I n  Somersworth we f l a r e d  we could make t h f s  f o r  around $3,00 
per 1000, so  t h a t  means from $45.00 per  1000 down t o  $3.00. Well, 
we 'll gfve you t h e  benef f t  of t h e  doubt and c a l l  f  t $5,00. There Is 
a  saving of $40.00 per 1000 and we use t w ~  of them; t h a t  was 
$80,00 f o r  every 3.000 t imers ,  and we were manufaeturfng mound 
30,000 tfmera a  week, We ffgused a t  t h a t  time - 1 know t h e  r a t e  
has dropped s ince - b u t  a t  t h a t  time t h f s  l f t t l e  c o s t  reductfon 
here was worth between $80,000 and $100,000 a  year .  It s t a r t e d  
from jus t  one l f t t l e  sprfng.  ' 

Mow, I know t h a t  a  l o t  of you fe l lows have seen t h f s  draw- 
ing  and have notfced t h e  t h f c h e s s  to le rance  - .0009 f ,0005 -. 0000- 
and you wondered why we ever put a  to le rance  l f k e  t h a t  on f t  
Well, perhaps f t  f s n B t  necessary For tunate ly ,  f t  d f d n D t  cos t  
us anythfng e x t r a  because we negot ia ted  f t  wfth t h e  vendor. 
However, we were a f r a i d  t o  do anything d i f f e r e n t  when we de- 
signed t h f  s  s p ~ f n g ,  because i n  t h e  f o m u l a  t h e  def l e c t  f  on becomes 
F = ~ P L ~  t he  b befng t h e  wfdtk of t h e  l e g ,  h t h e  th ickness .  You 

E=' 



can see  t h e  d e f l e c t f o n  Is going t o  va ry  a3 a  f u n c t i o n  of 
t h e  cube of t h e  t h f ~ k n e s s  of the rnaterfal. .  Worklng wfth 
.0009 s tock ,  i f  you l e t  i s  v a r y  .001 and t h e n  cube t h a t  
e f f e c t ,  you r e a l l y  may ge t  yourself' f n t s  t r o u b l e ,  and t h a t  
i s  t h e  on ly  r e a s o n  t h a t  we h e l d  t h e  rna te r fa l  t o  such a  
c l o s e  t o l e r a n c e ,  

Durfng t h e  tfme t h a t  we had t h f s  s p r i n g  i n  Somersworth, we 
checked a l l  of t h e  s p r f n g s  we made and we d f d  have 8 few, 
very ,  ve ry  few r e j e c t i o n s  of one apr fng  o r  t h e  o t h e r .  It 
was l e s s  t h a n  t h e  f r a c t f o n  of a p e r c e n t .  We s t f l l  pu t  t h e  
two sp r fngs  t o g e t h e r  and pu t  them through  t h e  l i n e  t o  eee 
i f  t h e y  would work a s  an  assembly, and t o  t h e  b e s t  of my 
knowledge we have never had a r e j e c t f o n  of a  s e t  of s p r l n g s ;  
we 've had r e j e c t i o n s  of s p r f n g s  workfng s f n g l y ;  but  we have 
never  ye t  r e j e c t e d  a d i a l  assembly f o r  a s e t  af t h e s e  springs, 
I t h f n k  t h a t  Dick Heckman from Morrf son, I l l f n o l s  w f l l  v e r i f y  
t h i s .  

These were desfgned f o r  t h e  T5O Timer.  The Morrfson, 
I l l f n o f s  P l a n t  f s  now makfng t h e  TAR2 Tfmer and t h i s  s p r i n g ,  
agafn ,  f s  used,  excep t  t h a t  t h e y D r e  u s fng  one sp r fng  l n s t e a d  
of two. We have a new p roces s  t imer  befng demfgned i n  
West Lynn, and t h e r e  a r e  f o u r  of t h e s e  sp r fnge  r i g h t  on t h e  
f r o n t  of f t ,  and i t  r e a l l y  makes me r a t h e r  proud t o  have had a 
p a r t  i n  b r fng fng  t h e s e  s p r f n g s  i n t o  p l a y  f n  our t imer  l i n e .  
They ' r e  s t r a f g h t f  orward once you under ~ t a q d  t h e  problems and 
t h e y  have g iven  us  some r e m a ~ k a b l e  r e s u l t s .  T h a t ' s  my 
s t o r y  on t h e  s p r f n g s .  1 t h i n k  t h a t  f o r  e p r f n g ~  t h i ~  book 
i s  t o p s ;  ( ~ e c h a n f c a l  Spr fngs  - Wallace B a r n e ~ ,  I n c .  ) I t ' s  
one of t h e  b e s t .  

We had a n  a p p l i c a t f o n  f n  Lynn f o r  B e l l v f l l e  Washers 
whfeh i s  a  c o n f c a l  sp r fng  washer sfmflar t o  t h e  bottom of 
a n  o f 1  can,  and i t ' s  a11  r f g h t  I n  h e r e ,  f e l l o w s ;  t h e  b e s t  
t r ea tmen t  t h a t  I s v e  eve r  s een  BOP i t .  

11. Range Tfmer Nameplates 

One t h a t  I h jus$ gofng t o  gfve you a qufckfe  on he re  
t h e  nameplates t h a t  we a r e  us fng  on t.he range  t i m e r .  They 
were made of f  fberboard ,  about  1 - l / 4 "  l o n g  and 3/4" wide, 
p r i n t e d ,  and h e l d  on wfth a  screw. We used t o  pu t  them r f g h t  
on t h e  motor h e r e ,  and we were pagfng anywhere from $10.00 
t o  $12.00 pe r  1000 f o r  them. It was no t  a p a r t f c u l a r l y  n f c e -  
look ing  nameplate because of t h e  f f b e r  befng  hard and t h e  i n k  
had a  tendency t o  smudge; we f f g u r e d  t h a t  we were paying t o o  
much f o r  t h a t  nameplate,  and f n  look ing  around t o  see what 
could be found,  I s t a r t e d  i n  wi th  t h e a t e r   ticket^. "Why 
c a n ' t  we g e t  t h e s e  nameplates p ~ f n t e d  f n  a r o l l  and pu t  i n  a  
d i s p e n s e r  l i k e  when you go t o  t h e  t h e a t e r  t o  buy a  ticket, 
out pops t h e  namepla te . "  I got  one of' t h e  t i c k e t  a g e n c i e s  
f n  on it and t h e y  l e t  me down. They c a ~ r i e d  t h e  problem s o  
f a r  and t h e n  t h e y  dropped ou t  of t h e  p i c t u r e  I t h i n k  t h e y  
probably  cou ld  have solved t h e  p ~ o b l e m  b u t  t h e y  d f d n l t  do i t .  



Then Dennison Mfg. came z l o n g  wf t h  a  P~eaa-Apply l a b e l ,  s fx8 -  
kar t o  Km-Kleen; i t 8 8  a p r e s s u r e - s s n s f t f v e  Pabe%, Tha t  fs 
t h f s  one r i g h t  i n h e r e ,  Itas a good l a b e l ;  w e  s t u e k a  few 
of thew on t he  t fme r s  f n  v a r i o u s  s p o t s ;  we p u t  m e  on the 
motor c o i l  b u t  Engfneeuafrag wouldnot  go a l o n g  w i t h  t h a t ,  We 
s t u c k  one on t h e  t e x t o l i t e  ant3 we s t u c k  one on t h e  p l a t e . ,  
and j u s t  l e t  them Bay around t h e  o f f f c e  and peop l e  would 
come a l o n g  and p u l l  t h e  nameplate o f f  and p u t  8% back, and 
by t h e  tPm w e  wem ready  t o  g s  f n t ~  p roduc t1  on w e  had a 
p r e t t y  good idea  of what t h e s e  namepla tes  wouhd ds - and 
t h e y e l l  s t i c k .  I ' v e  g o t  one f n  $he o f f i c e  now t h a t o s  been 
around t h e r e  f o r  a  y e a r  an8 a h a l f  o r  more and been off" and 
on dozens of t fmes  and i t q s  s t f l l  f n  good shape ,  We were a b l e  
t o  g e t  t h e s e  namepla tes  f o r  - i f  you buy i n  l a r g e  enough 
q u a n t f t f e s  - $1 ,I8 per B O O B .  We never  q u i t e  made t h a t  p r f c e ,  
1 t h f n k  our  l owes t  p r i c e  was $1.35 and wesve  p a i d  up a s  h fgh  
a s  a b o u t  $2.20, something l i k e  t h a t .  We had thfs s e t  up 
whereby we cou ld  o r d e r  90,000 of t h e s e  l a b e l s  wf t h  12 copy 
changes ;  t h a t  I s ,  you might have one f o r  t h e  TAR2, might have 
a n o t h e r  one f o r  t h e  T50; and 1 t h i n k  t h e r e  a r e  abou t  25 
d i f f e r e n t  models i n  t h e  T501s. The b f g g e s t  b ~ e a k f n g  p o i n t  
was o r d e r i n g  600,080 p a r t s  w i t h  t h e  25  o r  28  copy changes ,  
They wouhd d e l f v e r  them a s  we wanted themo It P s  a t h i n g  
t h a t  h a s  t o  be watched c l o s e l y  t o  make s u r e  you donq  t g e t  
y o u r s e l f  f n  a  box because  t he  h a d  tfme i s  6 t o  8 weelea on 
t h e s e .  But I t  d o e s n ' t  c o s t  a n y t h i n g  t o  c a r r y  them f a n  s t o c k -  
when you f i g u r e  600,000 Babels a t  $; 2 8  p e r  h880, t h e r e  s 
o n l y  $600.00 which w f l l  t a k e  you through the  whole g e a r .  So 
w e  d i d  p r e t t y  w e l l  w i t h  %bfs, and  I would s t r o n g l y  recommend 
them f o r  any  one who h e s  a  problem of t h i s  s o r t .  

L i t t l e  w i r i n g  diagrams - Snsfde  of a  sw i t ch ,  o r  any th fng  
of t h a t  s o r t  - t h e y f d  do  a wonderful  job ,  

These l a b e l s  come on a r o l l  af gBassine p a p e r ,  and can  
be d i spensed  by machine.  The d f spensek  i s  manufactured by 
Avery Co. i n  C a B f f ~ r n f a .  You j u s t  s e t  t h e  r o l l  f n  between a 
coup l e  of gu ide s  on t o p  and , thread t h e  t a p e  a c r o s s  a  hea t ed  
s o l e  p l a t e ,  ( y o u  c a n  p u t  t h a a e  on c o l d  o r  you c a n  p u t  them on 
h o t )  and t h e  r fbbon  goes down o n t o  a f e e d - r o l l  whfeh f s  a c t f -  
g a t e d  by a s w i t c h  f o r  i n t e r m i t t e n t  o r  contfnuous  d i s p e n ~ f n g ~  
I n  o t h e r  words, t h e r e f l l  be one t h e r e  j u s t  a s  f a s t  a s  you c a n  
p i c k  them o f f ;  o r  when you punch t h e  sw i t ch ,  i t  wflB d f spense  
a l a b e l  and l e a v e  I t  r i g h t  on t h e  edge;  f t u B 1  neve r  f a l l  of f  - 
i t f l l  be r f g h t  t h e r e  f o r  you t o  g r a b  whenever you need I t .  
You c a n  a d j u s t  t h e  speed ,  and i t  r e a l l y  i s  a wonderful  d f s -  
p e n s e r ;  i t ' s  t he  s e c r e t  t o  us fng  t h f s  type  of l a b e l o  You can  
use them by  hand,  b u t  t h f s  d i s p e n s e r  r e a l l y  f a  something.  
Those d f s p e n s e r s  a r e  abou t  $ ~ l 0 . 0 0  a p i e c e  b u t  t h e y  c e r t a i n l y  
a r e  wor th  i t ,  You c a n  g e t  t h o s e  l a b e l s  i n  any  s i z e  up t o  
2" square and i n  any c o l o r o  We have one . t h a t  goes on t he  
wa t t hou r  mete r ,  a c e r t f f f e a t f o n  l a b e l ,  



On t h e  T-46 tfmer a r e  t h r e e  s o l i d  s i l v e r  c o n t a c t s ,  
two of t h e s e  have a L / &  d f a ,  head and t h e  t h g r d  h a s  a  3/16 
d i a .  h e a d .  The l a t e r  c o n t a c t  h a s  a  l o n g  s o l 9 8  shank 
which i s  assembled i n t o  t h e  b l a d e  and b a c k  headed t o  form 
a doub le  head c o n t a c t .  I n  a n  e f f o r t  t o  s a v e  soma money 
w e  s u g g e s t e d  t h a t  a  holl-ow shank be used i n  t h e  s i n g l e  
head c o n t a c t s .  F u r t h e r  examfnat fon showed t h a t  t h e  3/16 
d i a .  c o n t a c t  works w i t h  t h e  l / 4  d i a .  c o n t a c t s ,  c a r r y i n g  a 
common c u r r e n t .  This  be fng  t h e  c a s e  we recommended t h a t  
t h e  b/4 d i a .  c o n t a c t s  b e  reduced t o  3/16 d i a .  The changes 
r e s u l t e d  i n  a  s a v i n g s  of a p p r o x i m a t e l y  $kj.Q8/1$1 o r  3%. 

Ta il Cone T h e r m o c o u ~ l e  

We were manufacturafng t h e  t a i  l cone thermocouple f o r  t h e  
TGl9O I n  Somsrswortk and t h e  thermocouple wire was l a i d  up,  
a s  f o l l o w s .  chromel-alumel. glass b r a i d i  ng, and f i n a l l y ,  
s t r a n d e d  on t h e  o u t s i d e  w f t h  s t a i n l e s s  s tee l  w f r e .  T h f ~  
had been g i v i n g  us c o n s f d e r a b l e  t r o u b l e o  I h a d n P t  been i n  on 
f t  because  f t  was p r i m a r i l y  a  manufacturPng problem, b u t  
i t  t u r n e d  . o u t  t h a t  t h e y  had been s c r a p p i n g  a n  a l a r m f n g  
p e r c e n t a g e  of t h e  wfre because  of b reaks  i n  t h e  s t a i n l e s s  
. s t e e l  b r a f d .  

A l l  of t h e  wire had t o  be i n s p e c t e d  by p u l l i n g  f t  
through your  hands and f f  i t  c u t  your  hand t h e n  you r e j e c t  
t h a t  p a r t  of f t .  It was t h e  o n l y  way you could  f n s p e c t  
t h e  s t u f f ,  and i t  r e a l l y w a s  bad .  It g o t  s o  t h e  o p e r a t o r  
j u s t  d i d n t  t want t o  have a n g t h f n g  t o  do w f t k  t h e  job.  So: 
t h e  p l a n t  manager dec%ded t o  t r y  t o  g e t  p w c h a s I n g  t o  do  
something.  I was asked  t o  s e e  & h a t  H c o u l d  f i n d  o u t ;  t o  
make a s t u d y  OF t h e s e  r e j e c t i o n  s h e e t s ,  t o  see i f  1 cou ld  
p i n p o f n t  what  was wrong. They had k e p t  a  good q u a l i t y  c o n t r o l  
check and I took t h a t  f n f o r m a t i o n  and c ranked  ou t  t h e  
r e j e c t s  - t h a t  f s ,  r e j e c t s  f o r  broken b r a i d  a s  r e c e t v e d ;  
r e j e c t s  a f t e r  t h e y  had c u t  I t ,  broken b r a f d s ;  e t c .  1 was 
a b l e  t o  p l o t  a  curve,  f o r  a p e r f o d  of 6 o r  8 neeks  and show 
j u s t  where t h e  biggelst  p a r t  of t h e  r e j e c t s  were .Broken 
b r a f d  a s  r e c e f v e d  was the b f g g e s t  p a r t  of our t o t a l  r e j e c t s  
and r a n  a b o u t  68%. 1 had a b o u t  a week t o  work on I t .  and 
h a d n ' t  done t o o  much when t h e  p l a n t  manager c a l l e d  m e  and 
s a i d ,  "What have you done on t h e  w i r e ? "  I was I n  a  bad 
s p o t  b u t  I: t o l d  him what I had come up w f t h  and he s a f d ,  
% e l l :  good. P want you t o  go  t o  t h e  vendor  and s e e  what 
can  be done t o  c o r r e c t  t h e  t r o u b l e " .  1 s a i d ,  "Well, b e f o r e  

- I d o  t h a t  f B d  l f k e  t o  go one o t h e r  p l a c e . "  I had had 
o c c a s i o n  t o  t a l k  w f t h  a  vendor  up f n  Rew Hampshire who were 
w f r s - b r a i d e r s ,  and I had mentfoned t h i s  problem t o  him and 
h e  s a f d ,  "Well f f  we c a n  h e l p  you w e a l l  be g l a d  t o . "  I t o l d  
t h e  p l a n t  manager,  " I B d  l i k e  t o  go up t h e r e  and t a l k  t o  t h o s e  



f e l l o ~ s  b e f o r e  I go down t o  t h e  vendor ,  because H d o n g %  know 
a n y t h i n g  about; wire b re fdf ragan  Me s a i d  f'Go ahead, ' '  1 was 
v e r y  much s u r p r i s e d  and very  much fmpseascd with % h i s  p l a c e .  
1% was 8 sma l l  shop,  and I guess  t h e r e  were f o u r  $Boors; it 
was a  wooden b u i l d f a g ;  811 t h e  machines were r u n  from O m  
b fne .  But you cou ld  e a t  o f f  the f l o o r ,  an6  a l l  around 
t h e  nfndosras were p l a n t s ,  geraniums,  r o s e  bushes, and 
e v e r y t h f  ng you cou ld  thPnk o f .  The o f f  f ce  where %he v f  ce 
p r e s i d e n t  and g e n e r a l  manager - he was one person; t h e  
s e c s e t a r y  and t r e a s u r e r  a n o t h e r  one- had a  doub le  desk 
and t h e  V . P  had a n  o f f f c e  e h a f r  t h a t  1 t h i n k  came over 
f n  t h e  Mayflower; i t  s n f v e l e d  f n  a l l  d f s e c t f o n a  and he was  
t h e  o n l y  one who cou ld  manfpu la te  I t .  But he knew h i s  
b u s f n e s s .  If' t h e y  wanted t o  h o l d  a confe rence  t hey  saked 
t h e  two s t enog raphe r s  t o  go o u t  f n  t h e  shop so we could  use 
t h e i r  chairs. But we showed them sup problem end they 
s a f d  f1410u shou ldnQ t have t h a t  t r o u b b s ;  you 8 h ~ u l d  be abbe  
t o  b r a i d  t h a t  wire w i t h o u t  any  b reaks  f n  1%. You mfght g e t  
one b r eak  Pn 1000 f e e t , "  Well, t h a t  was j u s t  unheard o f ;  
w e  j u s t  c o u l d n ' t  belfeve 1%. Me came c l e a n  w i t h  them; we 
t o l d  then  our  problem and t o l d  them w e  c o u l d n Q  t guaran tee  
them any  of t h e  bus fne s s  ''1 donut  want f t , "  he a a f d o  
"I ' l l  be g l a d  t o  h e l p  you o u t ,  f f  1 c a n  b u t  1% no% anxfous  
f o r  t h e  b u s i n e s s  .I1 Ee s a i d ,  "1f t h e y a d  d o  t h i s  on a  " 'Un~versa l  
Machlnen,  t h a t  shou ld  g e t  them r f g h t  ou t  of t r o u b l e ,  Me 
s a i d ,  "I t h i n k  t h e y 9 e  do ing  f t  on Wardwell.", o r  f t  may have 
been  t h e  o t h e r  way a round .  

We ( ~ n g i n e e r f n ~ ,  I n s p a c t i o n  & ~ u r c h a s f n g , )  v i s i t e d  t he  
vendor t h e  fo lbowfng week. We s a t  down w i t h  t h e  vendor 
and t h e y  t o l d  what t hey  had done t o  t r y  t o  c o r r e c t  t h i s  
s f t u a  tf on - and t h e y  had worked l f k e  t h e  d e v f l  t o  'cry t o  
c g r r e c t  i t .  B u t  t h e y  j u s t  u e r e n D t  comfng t h rough .  1 d % d n 0 t  
s a y  any th fng ;  I d i d n f  t feel  % was i n  e p o s f t f  on %;a open my 
mouth t o o  such - I wanted t o  heap what t hey  Mere dofng. They 
a s a w e d  me  t h a t  t h e y  couldn~$ do much abou t  i t ;  t h a t  they 
would t r y ,  b u t  we were ju~ 's ,  going t o  have t o  live i n  it. 
Hell, 1 was i n  e kind of 8, apse b u t  1 d i d  what 1 b;hought waa 
r f g h t .  1 a a f d ,  "Uslb, we 'have taken t h e  job t o  a n o t h e r  
wandos, n o t  to take t h e  bwt3ilassa from you, bu$ j u s t  t o  t ~ y  
$0 I s a m  aometkfng abou t  wise brafdSng,  and h i e  ~ e a c t f s n  
was t ha  t %hey cou ld  - and you c  oulbd - bra  fd t h i s  u i  re 
w i t h o u t  any  b r eaks  f f  you were u s i n g  t h e  proper equfprmnt .  
They a a f d  t h a t  i f  you d i d  t h i s  on a  Un ive r s a l  b r a i d e r ,  the 
q u a l f t y  shou ld  improve."  W e B l ,  P never saw anyone completely 
r e v e r s e  theamselves a s  qu fck  a s  t h e  men d%d a t  t h e %  con- 
f e r e n c e  t a b l e .  The manager a a f d ,  "Thetqs ebscalhatelgr r f g h t -  - 
If you do f t  Qn a Un ive r s a l  b r a f d e r ,  i t B s  a b i t % $ e  s lower  
but you ,%la911 g e t  a  much bet ter  job." Consequent ly ,  they 
had t h e  wire b r a i d e d  on a  UnTversal  b r a i d e r  t h e r e  and 
the q u a l i t y  improved t remendous ly ,  I n  t h e  meantime, w e  t oo k  



some of t h e  wfre  and s e n t  i t  up t o  t h f s  l i t t l e  o u t f f %  
f n  Mew Hampshfre and l e t  them p u t  the  bra  i d  on i t and 
they  d i d  j u s t  what they f a  s a i d  $hayQd do .  Got about one 
break f n  1000 f e e t .  SO t h e r e  was a b a t t l e  t h a t  was 
a lmost  l o s t  and t h e r e  was e l i t t l e  o u t f f t  t h a t  was r e a l b y  
out  i n  t h e  s t i c k s  and d%d a job f o r  us .  It w a s n P t  
t o o  long  a f t t e r  t h a t  we had occasfon t o  use them a g a i n ,  
We got  hung up on some wire where o r d i n a r f l y  t he  l e a d  
time i s  about  10  weeks. We c a l l e d  up t h i s  o u t f i t  and 
s a i d ,  "Wehe go t  t o  have some wi re  manufactured t o  t h i s  
specLf ' ica t i  on,"  I n  o t h e r  words, t he  copper was common, 
bu t  we wanted the  i n s u l a t i o n  Laid up and the  t r a c e r  
p u t  on l i k e  t h i s ,  They s a i d ,  "When have you go t  t o  have 
I t ? "  We s a i d ,  "Well, w e a r e  gofng t o  r u n  ou t  tomorrow. 11 

He s a i d ,  "Well, we cans  t do anythfng by tomorrown The 
b e s t  we can  do  i s  t h r e e  days ." We c a l l e d  them back a g a i n ,  
and t o l d  them w e  needed i t sooner ,  "Well, send a t r u c k  up 
tomorrow a f t e r n o o n  anB waul1 have some f o r  you," They 
happened t o  have the  b a s f c  wise f n  s t o c k ;  and gave us 
completed w i r e  t h e  nex t  a f t e r n o o n  and kept  us going,  So, 
I have a l o t  of f a i t h  f n  some of t hese  smal l  vendors.  

M r ,  Levfne i s  now going t o  t e l l  us Mow t o  S e l l  
Value Analys fs  t o  Your Nanager. 

Sam Lev'f ne: 

Good morrafng, gentlemeno I want t o  t e l l  you t h a t  
youo l l .  f i n d ,  undoubtedly, a s  % t a l k  t o  you t h a t  1" going 
t o  d i  s a g r e s  f n  many wags w i t h  some of t h e  t h ings  yousve  
heard he re  s o  f a r  t h i s  morningo T h a t s s  a l l  r i g h t ;  t h a t  
should be s tandasd o p e r a t i n g  procedure  What I !m going 
t o  t e l l  you i s  what 1 t h f n k  i s  t h e  way 1 would do some of 
t h e  t h i n g s  t h a t  y o u n r e  going t o  t r y  t o  do - and why. Then 
if you have any  q u e s t f o n s ,  why, throw them, and i f  I can 
answer them, I wf lb .  

F f r s t  of a l l ,  just, t o  be sure t h a t  w e  understand one 
ano the r ,  I B d  l i k e  t p  t e l l  you whet 1 t h f n k  value a n a l y s i s  
i s .  It Os r e a l l y  a %cry s h o r t  t h tng ,  and i t  j u s t  t h f s :  
I t o s  how t o  g e t  your moneyBs worth .  J u s t  s t o p  r i g h t  t h e r e o  
Value a n a l y s i s ,  looking  a %  it t h a t  way, f s  a p r e t t y  funda- 
mental  t h i n g .  One of t h e  most fundamental a c t s  t h a t  you 
do i n  va lue  a n a l y s i s  p robably  s t a r t s  when you ' r e  a yea r  and 
a h a l f ,  o r  two years  o l d .  Maybe you s t a r t e d  a l i t t l e  l a t e r  
when you bounced t h a t  dime of f  the  t a b l e  t o  f i n d  out  if f t  
r i n g s  t r u e ,  T h a t a s  a fundamental a c t  of va lue  a n a l y s i s ,  
and t h a t g s  what w e s r e  t a l k i n g  about h e r e  a s  I s e e  i t .  Value 
a n a l y s f s  f n  terms of how t o  g e t  your moneyss worth,  I t h i n k ,  
i s  a n  fmportant  one t o  kook a t ,  because i t  j u s t  i s n 8 t  c o s t  
r e d u c t i o n ;  it j u s t  i s n B t  cheapfng t h i n g s ;  f t  just i s n B t  
t a k i n g  money out  of t h fngs  -- but  f %  s t r i c t l y  means t h i s :  



how do  you g e t  your  moneyB$ w o r t h  f o r  what, y o u o r e  a f t e ~ ?  
Fo r  what  gou9re a f "c f l  A Aadi lbac  wwflk s i d e  you down the  
s t r e e t  and s o  wfBB e Chevrole t ,  but i t  c o s t s  you maybe 
two o r  three t%ms  8s much per m i l e  t r a v e l  in the one 
a s  compared to the  o t h e r .  Yet the one nag bs a p e r f e c t l y  
sound va lue  f o r  what gouDre a f t e r  s a  compa~?ed t o  the o t h e r o  
Bow do you g e t  your  money" wor th?  

Me ere  now making a l f n e  of f w n a c e a  t h a t  i a  Tl lua-  
t r a t e d  by these four pieces of wood, I ne iden t aB iy ,  t1.03e 
a r e  j u s t  wood s c a l e  models, You will n o t i c e  they  are  
d i f f e r e n t  sizes and df f ferent ,  propas$ions,  a l t h o u g h  t h e y o k e  
all 021-f fre8, warm-air f u r n a c e s  and merely ga f rom smell 
s i z e  ones For 5 o r  6-room houses to b f g g s r  o m s  fcas bO- o r  
l ~ - ~ o o m  h o u s e s ,  Mow, the f o u r  models down below show wha % 
we are now getting ready f o r  p roduc&ion .  You. wf lJ, note  a l l  
f o u r  sizes a r e  m P t s  of the same h e l g h t  and the same depth ;  
t h e  o n l y  v a r i a t i o n  $n t h o s e  f o u r  models f s  I n  the width  a ' 

We make not  o n l y  a Ifm of ofl-19r.ed fu rnaces ,  but we make 
gas-fired fu rnaces  and we make home c o o l i n g  u n i t s .  We have 
done with the  gas furneces and the  home coo l ing  units the  
same t b f n g  t h a t w e  d i d  w i th  the o i l  f u r n a c e s ,  Me have made 
a l l  of t h o s e  units of t h e  same he igh t  and t h e  same depth and 
w i t h  t h e  w id th  on ly  va ry ing .  The r e s u l t  of % & a t  f s  thEi t we 
have ach i eved  a g r e a t  amount of s%andardfza  t i o n  compared t o  
what weave had.  The a a m  t o o l s  w i l l  be uaab lc  on a l l  sf t h e  
V ~ P P O U S  s i z e s  of t h a t  l i n e .  Xn t h e  process we have s9mp l i f f ed  
om problems of wamhousfng and have  sfwdplfPZed t h e  problems 
of O u r  customer8 fn werehouslng because ,  a c t u a l l y  any one of 
those  fu rnaces  may be used wit& any one of those  home c o o l f n g  
uraf t s  t o  make a complete year-around $is cond f t f  one r ,  and  we 
get o u t  o f '  t h a t  with nine  fu rnaces  and three coobing units 
We g e t  27 d i f f e r e n t  poss fbhe  gear-around a i r  c o n d f t f o n f n g  
combfna t i  ons w f t h o ~ t  bavPng t o  s tock  and pmdic"tfn advance 
whf ch  one of" the 27 comb$na %Ions yo~xr  house mSgkt  require .  

Now, let's look  a &  t h e  end resul$ af t h f ~  program. We 
have shown f o r  the 12 d i f f e r e n t  u n i t s  Lnvslved here " e a t  c o s t  
r e d u c t f  s n s  have been achfev~kl which range on %he f u ~ n a c e s  
a t  t h e  l e v e l  of" 20% to 25% and En t he  case of t h e  home 
coo le r s ,  35s. The o v e r a l l  job was li t e r a l l ~  bow t o  get  more 
f o r  o w  money f n  this &h%ng . Qua; m r g i n s  w r e n g  t adequa te .  
O u r  competftion wss p r e t t y  keen. Me had problems of I n v e n t o r y  
t h a t  %ere a r i s e a g  out cf t h e  growth of t h f  s home c o o l i n g  
year-around a  ir c m d f  &f onfng bans%ness, The end r e s u i t  of 
what w e  h a w  done has  been a n  improved l i n e ,  8 more f l e x i b l e  
l l n e ,  more fsa.tures, a c t u a l l x  i n  the t h b g .  Itts a b e t t e r  
system, and f o r  s u b s t a a t f a l b g  less  money, 



Befose  we go any  f u r t h e r ,  I would I f k e  t o  p o i n t  ou t  
t h a t  i n  do ing  t h i s  t h i n g ,  how, t h e r e  a r e  two ways t o  l o o k  
a t  i t .  You mag s a y  701-1 d f d  a  wonderful  job i n  g e t t i n g  t h i s  
money o u t ,  o r  you mzy a l s o  t a k e  t h e  a t t i t u d e  t h a t  a  l o u s y  
job was done i n  t h e  F i r s t  p l a c e  t o  l e a v e  t h i s  much gravy i n  f o r  
do ing  i t  i n  t h e  second p l a c e .  T ' ha t f s  one we must keep i n  
mind i n  t h i s  whole cons4dera t f o p  of how t o  g e t  our  moneyus 
wor th ,  

L e t t s  g e t  back on t h i s  "How t o  get  your money's w o r t h . "  
I t h i n k  t h e r e  a r e  two fundamental  t h i n g s  t h a t  you have t o  
g e t  i n  o r d e r  t o  be a b l e  t o  do t h a t  job. One, you must have 
a  f a v o r a b l e  c l i m a t e  end second,  youDve  g o M o  know hcwo 
What do I m e a n  by "chimate"?  F f r s t  of' a l l ,  youknow t h a t  
people  f l o u r i s h  i n  t h e  p rope r  c l i m a t e .  Vege tab les  w f l l  
grow b e t t e r .  P l a n t s  w i l l  grow b e t t e r  i n  t h e  right c l i m a t e ,  
and ,  by t h e  same token ,  f d e a s  w i l l  FLourish i n  the  r f g h t  
c l i m a t e .  Youtrr;s d e a l i n g  i n  Sdeas - i d e a s  on how t o  g e t  
more f o ~  whatever  i t  Is y o u s r e  dofng,  and Ln o r d e ~  t o  g e t  
those  i d e a s  t o  f l o u r i s h  you must have t h e  a tmosphere ;  
you must have t h e  c l i m a t e  f o r  accompl i sh ing  i t ,  Hliatory 
p roves  i t .  I f  no th fng  e lse ,  you know t h a t  t h e r e  a r e  
recorded  p e r i o d s  c a l l e d  t h e  Bark Ages i n  ou r  h i s t o r y ,  
and t h e r e ' s  a  p e r f o d  of Renafssance ,  and t h e r e B s  a  
p e r i o d  of t h e  Gobden Age, and t hose  were pe r fods  of s e v e r a l  
c e n t u r i e s  i n  t h e  h i s t o r y  of t h i s  c f v i l f z a e f  on of ours  where 
t h e  local .  c l f m a t e s  became such t h a t  i d e a s  cou ld  e f t h e r  f l o u r i s h  
o r  could  n o t .  And s i m i l a r b y ,  i n  your day- to-day a c t f v f t i e s  
you may have a  c l i m a t e  extes t ing  where t h i n g s  can be thought  
of and done and t h e r e  may be climates e x i s t i n g  where t h e y  
canno t  b e .  

Now, t h e  job of clfma te , gent lemen,  I th fnk  i s  t h e  job 
of your depar tment  g e n e r a l  management . The depar tment  geners7, 
management w i l l  e s t a b l i s h  t h e  c l i m a t e  I n  which you w E l l  
f u n c t i o n .  Hour depar tment  may have a n  aggressEve program; 
may have o b j e c t f v e s  aimed a t  lower c o s t s ,  lower o p e r a t f n g  
expenses ,  improved &oduc t s ,  be ing  l e a d e r s  f n  t h e  f i e l d  - 
c a l l  i t  what you w i l l  - and by having a n  a g g r e s s i v e  program 
t h a t  i s  unders tood by everybody - unders tood n o t  j u s t  by 
one guy o f f  i n  a  co rne r :  b u t  unders tood by everybody,  w i t h  
a  premium g f  ven o r  pa i d  f o r  new Idea s  and g e t t i n g  them i n t o  
e f f e c t ,  w i t h  a  g r e a t  d e a l  of a t t e n t i o n  and e m ~ h a s i s  p u t  on 
p r o g r e s s  on tfme s chedu l e s  - however i t  f s  se t  up t o  measure 
i t .  By t h o s e  means your  g e n e r a l  management e s t a b l i s h e s  
t h e  c l i m a t e  f n  which you may or  may n o t  f l o u r i s h .  I f  t h a t  
c l i m a t e  i s  n o t  t h e r e ,  you a r e  i n  t r o u b l e  You w i l l  have a n  
u p h i l l  job t o  g e t  your. i d e a s  a c r o s s  and used,  and ,  i n  f a c t ,  
I would s u g g e s t  t o  you t h a t  i f  t h a t  f s  t h e  c l i m a t e ,  g e t  ou t  of 
t h a t  depar tment  and go t o  one where t h e  c l i m a t e  i s  r i g h t .  



But 1 assume t h a t  9n yoamr ease e a c h  one of you comas from 
a  p l a c e  s f  t h e  r igh t ;  c I i m a t e ,  o r  you wouBdnu t be here. 
You see, your management a t  some p o i n t ,  decided t o  sand 
you here, decfded  t h a t  6ft was wor thwhfle  havfng you g s t  t h e s  
expe r f ence  and  t h i s  knowledge and t h i s  background,  They a r e  
back ing  you u S t h  t h e  time t h a t  -g.ou8re t a k i n g  from your? job, 
w i t h  %he money t h e y 8 r e  p u t t i n g  i n t o  t h i s  t h fng ,  and p r e -  
s ~ m a b k y  t h a t  means t h a t  t he  c l i m a t e  e x i a t s  f o r  y o u *  9 
t h i n k  i t f s  f a i r  t o  a s a w e  t h a t  t h s  c l f m a t e  e x f s t a .  But 
and f f  I t  Books p r e t t y  hope l e s s  t o  g e t  i t  t h e r e ,  go t o  work 
some o t h e r  p l a c e  I j u s t  happened t o  g e t  i n  t h e  ma i l  t h e  
o t h e r  day a  t h i n g  t h a t ! $  e n t f t l e d  "Nacl-ainary Systems and 
t h e  Pr fceLess  a  t a l k  g i v e n  bylulr. Josephs  who 
i s  p r e s i d e n t  of t h e  Hew Po rk  L i f e  I n @ ,  Coo ,  and 1 was s t r u c k  
by one s t a t e m e n t .  Me s a i d ,  "Top management must work he rd  
t o  c r e a t e  a n  atmosphere of" r e c e p t i v i t y  t o  change.  It f a  f a -  
p o r t a n t  t o  make change o r ,  more occu ra t eby ,  t h e  c o n s i d e r a t i o n  
of change P f a s h l o n a b l e ~ " o  A l l  he i s  s a y i n g  i s  t h a t  i t  i s  
i m p o r t a n t ,  and  he was t a k i n g  h e r s  abou t  g e t t i n g  more o a t p u t ,  
more p r o d u c t i v i t y  f n  t h e  o f f i c e  work t h a n  t h e y  ge t ,  t h a t  t h e  
f a p o r t a n t  t h fng  font them was t o  g a t  t h e  t o p  management t o  
e s t a b l i s h  t h e  c l i m a t e ,  t o  get; t he  t op  management peop le  r e cep -  
t ive  t o  change, to have them. open-minded, and hav ing  t h a t ,  
t h e n  g a t  down through t h e  whobe o x g a n f z a t i a n .  A l i t t l e  bit 
l a t e r  i n  t h i s  t h f n g  he s a l d  "The a  t t f t u d e s  of t o p  management 
a r e  most fmpor tan t ;  i n d e e d .  t h e y  a r e  c o n t r o l l i n g , "  And 1 sub-  
s c r i b e  t o  t h a t ,  Without  t h a t ,  w i t h o u t  t h e  b a s f c  e lements  of 
t h e  sight c l i m a t e  t h e r e  you have a n  u p h f l l  job. 

Now, of cou r se ,  t h a t  doesng t  mean t h a t  cl ,Stmts c a n s t  be 
c r e a t e d .  A s  a m a t t e r  of f a c t ,  you s e e ,  I s m  f n  t h e  c l i m a t e  
b n s f n e s s  b a s i c a l l y  - when f t 8 s  h o t  o u t s i d e ,  w e B l l  keep i t  
coo% i n  h e r e ;  when % t s s  c o l d  o u t a l d e ,  w e 9 P l  keep it warm i n  
h e r e ,  So l e t "  see if P can t e l l  you a l f t t l e  b f %  abou t  what 
you might  do  t o  h e l p  t h e  c l i m a t e .  I'd s a y  ''a l i t t l e  b$i.tf' 
t h a t  you mfght do, because  1 would bfke t o  p o i n t  o u t  t o  you 
a l s o  t h a t  d e s p i t e  a l l  our  c h a t t e r  abou t  t h e  a i r  con35tfonfng 
bus iness  and a l l  t h e  f u r n a c e s  w e  make and a l l  t h e  c o a l i n g  
equipment we snake, w e  have nothhing t h a t  we a c t u a l l y  accompl ish  
on %he wea ther ;  i t 8 s  just, a s T c o l d  yecir a f t e r  y e a r o  And f t B s  
j u s t  a s  h o t e  And f t 1 s  s t i cky -  s m e r  a f t e r  s m e ~ .  So, on 
the b a s f c  wea ther ,  t h e  b a s i c  e l f m a t e ,  we canP t ;  do a  d a r n  
t h i n g ;  b u t  w e  can  t a k e  a  l f t t l e  b i t  of" our  own wor ld  and  do 
somsth ing  abou t  f t ,  and perhaps  f can t e l l  you somethfng abou t  
what you mfght do 1.n t h a t  l e t t a e  b f t  of wor ld  t h a t  y o u ' r e  
i n t e r e s t e d  i n .  

Now, f i r s t  of a l l ,  you m Q b t  get t h e  c l i m a t e  by 
o r g a n f z a t i o n ,  and 1% m s u r e  t h a t  y o u g v e  been h e a r i n g  some 
t h o u g h t s  t h a t  pe rhaps  t h e r e  ought  t o  be a  s t a f f  a c t i v i t y  on 
v a l u e  a n a l y s i s ,  Perhaps you ought t o  r e p o r t  directly t o  a  
g e n e r a l  manager f n  your  work. Perhaps  t h a t 8 s  s o ,  b u t  I d o n D t  
b e l i e v e  % t o  S dongt t h i n k  that,  t h f s  f a  a  s t a f f  a c t i v i t y .  



I t h f n k  t h a t  t h i s  if done s u c c e s s f l ~ l l y ,  m u s t  pe rvade  
e v e r y  c o r n e r  0;" ~ Q U T  c r g a n f z a t f o n .  You a r e  rot gofng 
t o  do i t  a l o n c ,  s f t t P n g  i n  a n y  f u n c t f o n a l  a r e a .  and 
2art icu! .arhg you wont t do it; 9 2  a n y  s t a f f e d  a r e a .  To me.  
i t  i s  a b h o r r e n t  t o  t h i n k  t h a t  what 9s f u n d z m e n t s l l g  p a r t  
of t h e  o p e r a t f n g  a s p e c t s  of a b u s f n e s s  a r e  gofng t o  b? 
t a k e n  o f f  on a s t a f f  and ; p c ~  s i t  there l i k e  some dsggone 
d e t e c t i v e  you see:  and you p f c k  something up and go 
p o f n t  a c c u s i n g  f inge-rs  . 

Now I t h f n k  t h a t  t h t s  thing m u s t  p e r v a d e  your  
o r g a n f z a t i o r ,  You must h a v e  - 2nd some of yo9 come f rom 
p u r c h a s i n g  and some of you from e n g i n e e r i n g  and  some 
f rom fndus t ~ i a l  e n g i n e e r f n g  m n u f s c  t u r i n g  e n g f n e e r i n g ;  
1 hope t h e x . e t s  a  c r o s s - s e c t i o n  of you h e r e -  w h ~ r e ~ ~ e ~ f t  i g .  
you become ,just a  v o c a l  p o i n t  f o r  s p r e a d f n g  a  gospel, '  
Y o u D r e  gofng t o  be a g r e a c h e r ,  a s  I see ft when you go b a c k *  
You d o n l t  have a  snap job t o  do h e r e .  Your p ~ o b l e a n  f s  t o  
g e t  a l l  t h e  p e o p l e  you can t o  b e l  i e v e  and thPnk the wag you 
d o  on t h i s  s u b j e c t ,  and if 5ha-t i s  s o ,  you wi l l .  be a b l e  
t o  e x e r c i s e  youx. t a l e n t s  i n  g e t t i n g  t h e  job done.  You knvd 
one of t h e  mos? f r u s t r a t i n g  t h i n g s  5s t o  have a  man i n  
p u r c h a s f n g  on v a l u e  z n a l y s f s  l o c k  head-on w i t h  t h e  e n g i n e e r f n g  
p e o p l e .  He c a n ' t  g e t  any  p l a c e .  I was l i s t e n i n g  t o  M r .  
T a y l o r  who was t a l k i n g  h e r e  a b o u t  h i s  t lme  s w f t c h ,  and I 
d o n ' t  know whether  Mr T a y l o r  h a s  been d o i n g  i t  on a  v a l u e  
a n a l y s i s  b a s f s  or from e n g i n e e r i n g  o r  f rom manufacturfsng, 
b u t  he  sure  wouldn'  t have g o t t e n  t h e  e n g i n e e r s  t o  change t h e  
s l z e  of t h a t  c o n t a c t  u n l e s s  t h e y  f e l t  t h e  same wag a b o u t  t h i s  
t h a t  he d i d .  I f  t h e y  d f d n t t ,  t h e y  would have found 14 mfl . l fon  
r e a s o n s  why- t h e  t c o n t a c t  cou ldn t  t be clclanged and if' t h e y  
c o u l d n ' t  f f n d  them 1 c o u l d ,  and  I d o n ' t  know a d a r n  t h i n g  
a b o u t  them. The p o i n t  i s  t h a t  t h f s  is something t h a t  m u s t  be 
b e l i e v e d  i n  by  your  e n g i n e e r i n g  p e o p l e  by your  s a l e s  p e o p l e ,  
fsy your raanufac t u r i n g  p e o p l e  by y m r  purchasj ing people . ,  by 
t h e  guy who sweeps t h e  f b c m r  i n  t h e  p l a c e .  

So ,  you come back t h e r e  and y o u l r e  s e t  off  in a c o r n e r  
a s  a  s t a f f  man r e p o r t i h g  t o  a  g e n e r a l  manager,  and whst k i n d  
of c o o p e r a t i o n  d o  you t h i n k  y o u . 9 r  goieng t a  g e t ?  As l o n g  
a s  t h e  g e n e r a l  manager c a s t s  h i s  shadow over  you and p r o t e c t s  
y o u ,  maybe. B u t ,  boy l e t  him remove t h a t  shadow and s e e  
where you g o .  I done t  buy t h a t  k i n d  of a n  o r g a n i z a t i o n .  I 
t h i n k  you go S a c k  and  i n  your  o p e ~ a t i n g  slssfgnment you e x e r c i s e  
t h e  t h i n g s  t h a t  you have l e a r n e d  wf th  r e s p e c t  t o  t h a t  and 
s p r e a d  t h e  g o s p e l .  and spread. t h e  i n f l u e n c e .  and i n  due c o u r s e  
y o u ' l l  f i n d  y o u ' l l  have pe rvaded  your  o ~ g a n i z a  t i o n  wf t h  i t .  
Now if your; management. on top  of t h a t ,  i s  c r e a t i n g  t h i s  
c l i m a t e  f o r  you i t  w f l l  be s o  much e a s i e r -  b u t  f f  t h e y  s r e n t t  
S t  can  s t f l l  be done .  a l t h o u g h  I ' l l  admi t  f t D s  a n  u p h i l l  
job and naybe you ought  t o  d e c f d e  t o  f f n d  a n o t h e r  c l f m a t e  
r a t h e r  t h a n  f f g h t  i t  o u t  where f t s s  a lways  t o o  h o t  or  a lways  
t o o  c o l d ,  



So,  I d o n s t  buy th3.s fdea of s e t t f n g  this up on a s t a f f  
b a s f s .  You go back ,  a s  1 s e e  I t ,  t o  your p a r t f c u l a ~  
ass ignment  o r  w h a t e v e r  a s s ignments  a r e  i n  mfnd f o r  you,  
and beg inn ing  f rom t h e r e  you do t h f s  job.  Now, how d o  you 
do i t ,  t h e n ?  Whatgs t h e  smar t  way t o  do f t " k o w  we g e t  
i n t o  what I c a l l  t h e  "know-how". F i r s t  of a l l . ,  you 
ware  p icked  f o r  your  a b i l i t f e ~ ;  you were p fcked  f o r   you^ 
a g g r e s s i v e n e s s  . Presumably t h e r e  were good r e a s o n s  why 
you a r e  h e r e ;  y o u s r e  open t o  new i d e a s :  y o u ' r e  ingenous-  
you t h i n k  up new ways .  You r e c o g n f z e  problems,  and y o u ' r e  
b e f n g  backed c e r t a f n l y  t o  t h e  e x t e n t  of b e i n g  h e r e ,  and 
presumably  t h e r e ' s  more back lng  f o r  you when you g e t  back.  
And w i t h  a l l  of t h f s  you a r e  s p e c i a l i s t s .  There a r e  
r e l a t i v e l y  Few p e o p l e  f n  t h i s  c o u n t r y  of ours  t h a t  h sve  t h e  
Sackground t h a t  you gentlemen w i l l  have when you r e t u r n .  
Theref  o r e  you c a n  come back w i t h  complete conf idence  t h a t  
you d o  know i t .  You do know i t ,  w i t h  complete conf Idenca - 
b u t  for-  c r y f n g  o u t  loud  - t e l l  i t  t o  y o u r s e l f ,  D o n ' t  
t e l l  everybody e l s e  hosla good you a r e  a t  t h f s  p o i n t .  J u s t  
use  f t  y o u r s e l f  s o  t h a t  you c a n  w i t h  c o n f i d e n c e  and a u t h o r f t y  
go do t h e  t h i n g s  t h a t  g o u D r e  gofng t o  t r y  t o  do ,  Then, 
examfne t h e  p rob lems ,  Where a r e  t h e  problems? I f  t h e  
problerr, i s  t h e  c o n t a c t  on t h e  t ime sw%tsk,  t h a t  % t h e  problem.  
B u t  f f  t h a t  i s n ' t  - t h e n  I s u r e  w o u l d n ' t  go monkeying a round  
w i t h  t h a t  one .  You a r e  p a r t  of a b u s f n e s s ,  and your b u s i n e s s  
1s not a  v a l u e  a n a l y s i s  b u s i n e s s ;  T t  i s  n o t  a  c o s t  r e d u c t i o n  
b u s f n e s s ;  i t  1s n o t  a  c a n t a e t  b u s i n e s s ,  maybe, But  i n  t h e  
o v e r a l l  your  o p e r a t f o n  $9 t r y i n g  t o  do  somethfng:  I t  5s 
t r y f n g  t o  p r o v i d e  some s e r v f e e  i n  t h i s  c o u n t r y  of ours  and g e t  
p a f d  f o r  t h a t  s e r v i c e  w f t h  a n  a d e q u a t e  p r o f e t .  And wherever  
i n  t h e  do ing  of t h a t  s e r v i c e  t h e r e  a r e  problems o r  where 
t h e r e  Is t h e  major. weakness t h e r e  i s  where you can  make 
y o u r  f i r s t  and b e s t  c o n t r f b u t f o n .  You s h o u l d ,  t h e r e f o r e ;  
know what your  b u s f n e s s  1s and what L t s  problems a r e ,  

I s  t h e  problem %n your b u s i n e s s  poor  m a ~ g f n s " d a g b e  
L t  i s n a ~ ;  maybe your  c o s t s  a r e  wonderful2,  f u n d a m e n t a l l y ,  b u t  
maybe your  problem f s  tha$  t o  r u n  the  b loody b u s i n e s s  you 
have  a n  I n v e n t o r y  t h a t  s i n k s  you a l l  t h e  t i m e  So,  i t  might  
be t h a t  t h e  r e a l  p l a c e  for you t o  wor-k on Ps n o t  on t h e  
c o s t  of something b u t  on what c a n  h e l p  t o  g e t  l n v e n t o r f e s  
%n b e t t e ~  c o n t ~ o l ,  and t h a t ' s  j u s t  a s  f m p o ~ t a n t  i n  your  
d e p a r t ~ x n t  a s  coming up w l t h  s o  much c o s t  b e f o r e  and s o  
much c o s t  a f t e r . .  I n  f a c t ,  f t  might  be  more f a p o r t a n t .  And 
f t  might  be tha  t your  problem i s  poor  d e l i v e r y ,  never  keepfng 
p romises  ; always  e x t e n d i n g  p romises  , There ! s  usuab ly  a  r e a s o n  
f o r  f  t ,  and maybe t h a t  9 where you can  h e l p  o u t .  The poPnt  
f s  p i c k  t h e  p l a c e  where gome h e l p  9s needed,  because  f n  t h a t  
p l a c e  you w f l l  f f n d  $1) where you can make a  showing t h a t  
w i l l  c o u n t ,  and ( 2 )  where you a r e  most a p t  t o  f f n d  p e o p l e  
who want t o  l i s t e n .  TheyQe t h e  ones t h a t  need t h e  h e l p  and 
t h e y f  ll l i s t e n .  



I f  you go t o  somebody t a k e  t h e  t ime s w i t c h  (you see, 
I d o n a t  know a  t h i n g  a b o u t  i t  s o  I: can t a k e  i t )  - maybe i t s  
margins  were good and maybe t h e  e n g i n e e r s  were p r e t t y  
happy a b o u t  what  they  g o t ,  and maybe t h e  s a l e s  peop le  a r e  
wa lk ing  a r o u n d  w f t h  t h e i r  thumbs under t h e i r  l a p e l s  
because  t h e y ' r e  g e t t i n g  29 p e r c e n t  o r  47 percent  o r  
wha tever  f s  c o n s i d e r e d  t o  be  a  good s h a r e  of t h e  b u s i n e s s .  
You s e e ?  And everybodyga v e r y  happy w i t h  t h e  t h i n g .  bdhy, 
t h e r e f o r e ,  a r e  t h e y  g o i n g  t o  be v e r y  much i n t e r e s t e d  i n  your  
t i n k e r i n g  w i t h  i t 2  You see I t  9 proved f t a e b f .  So ,  you 
f i n d  t h e  p l a c e s  where t h e r e  1s a  job t h a t  can  be done and 
where t h e r e ' s  enough need of i t  s o  t h a t  p e o p l e  w f l b  be 
r e c e p t i v e  t o  you.  And when you v e  done somethi  ng t h a t  
h e l p s  somebody o u t ,  d o n D t  write - T t h i n k  N i l e s  wPbb 
d i s a g r e e  wEth - d o n ' t  write a b i g  r e p o r t  t h a t  publPshes  
t h f s  t h i n g  and b u i l d s  a h a l o  around y o u r s e l f ,  because  t h e  
guy t h a t  you do t h a t  t o  t h e  n e x t  t ime w i l l  say ,  "Well, 
t h a t  son-of -a-gun! P f b l  be da rned  If I P m  goPng t o .  a 

Do i t  u n o b t r u s i v e l y ,  l e t  t h e  o t h e r  guy ge t  t h e  c r e d f t  f o r  
It f i m t ;  f t r l l  come t o  you,  gent lemen.  These t h i n g s  eome 
back t o  t h e  p e o p l e  who r e a l l y  do  t h e  job. It may t a k e  a  
l i t t l e  whP%es I t q l  be back .  But  y o u ' l l  be c r e a t i n g  your  
i n f l u e n c e ;  y o u q l l  be s p r e a d i n g  t h e  f a c t  t h a t  you can  do a  job; 
you e a n  be  h e l p f u l .  And by t h a t  means y o u q l  g e t  t h a t  c l i m a t e  
e s t a b l i s h e d .  I hope you don" have t o  do i t  t h a t  waya I 
hope t h e  c l i m a t e  Is t h e r e  f o r  you ,  I t f s  s o  much e a s i e r ,  
And i f  i t  i s  y o u f l l  f i n d  t h a t  you g e t  v e r y  r e c e p t i v e  
a t t e n t f o n  f rom anybody you go t o ;  p e o p l e  w i l l  p l y  you 
w i t h  problems.  B u t  i f  i t  i s n f  t, and you have t o  c r e a t e  
youp own, d o n ' t  h e s i t a t e  t o  go a f t e r .  f t  and d o  i t ,  b u t  i t ' l l  be 
t h e  h a r d  way. 

I would l i k e  t o  p o f n t  o u t  t h a t  what  I am a l s o  aayfng  
i s  t h i s :  Tha t  by y o u r s e l f  y o u ' r e  l i m i t e d  t o  what you. c a n  get 
done ;  y o u ' r e  o n l y  one guy w i  t h  s o  many hours  i n  t h e  day .  
The smar t  t h i n g  t o  do i s  t o  multephy y o u r s e l f  ., A c t u a l l y ,  
if you c a n  get twelve  p e o p l e  i n  your  a c t e v i t y  t h a t  unders tand  
enough of t h i s  gospql  and b e l i e v e  i n  i t  enough, you c a n  sS% 
back and n o t  do  a n y t h i n g  and  s t i l l  g e t  1 2  tfmes t h e  r e s u l t s .  
So  t h a t  i s  a n  i m p o r t a n t  p a r t  of what  you have t o  d o ,  a s  f 
s e e  i t .  

Why 1 showed you t h e  models of o u r  p r o d u c t s  f i r s t  
was t h i s :  t h a t  t o  do t h a t  we had t o  g e t  s a l e s  peop le  t o  
a g r e e  Why d i d  we have d i f f e r e n t  p r o p o r t f o n s  of f u r n a c e s ,  
o r i g i n a l h y ?  P a r t l y .  i t 9  because  t h e  s a l e s  p e o p l e  s a i d  
t h a t  when you g e t  t o  t h f s  s i z e ,  i t ' s  g o t  t o  f f t  i n t o  t h i s  k ind  



of c o r n e r .  bu t  when i t a s  a  b igge r  one i t  can  P e t  t n  t h i s  kfnd 
of a c o r n e r .  We bad t o  g e t  t he  s a l e s  peop le  t o  a g r e e  t h a t ,  
a f t e r  a l l  i t  would be OK i f  t h ey  were a l l  t h e  same h e i g h t  
and a l l  t h e  same d e p t h ,  and s o  o n e  And we had t o  g e t  t h e  
e n g i n e e r s  t o  a g r e e ,  and we had t o  get; t h e  manufac tu r ing  n ~ o p l e  
t o  a g r e e  on doing c e r t a i n  t h f n g s ,  We d f d  g e t  them t o  a g r e e  
and t h e n  t hey  a l l  v e n t  o f f  on t h e i r  own, g o t  t o g e t h e r  where 
n e c e s s a r y ,  and t u rned  up those  r e s u l t s  which, I t h f n k ,  a r e  
t r u l y  remarkable  r e s u l t s ,  We wouldnf t have done i t  excep t  
t h a t  a l l  of t hose  peop l e  had t o  g e t  t o g e t h e r o  The eng inee r s  
cou ld  n o t  have done some of t h e  t h f n g s  t h a t  they  d i d  u n l e s s  t h e  
s a l e s  peop le  s a i d  t h e g  cou ld  s e l l  I t ,  o r  would g i v e  up some- 
t h f n g  t h a t  they  had o r  thought  t h e y  nasdsd !,nd t h e  manu - 
f a c t u r f n g  peop le  c o u l d n ~ t  have p u t  t h e f r  f dea s  i n  if t h e  eng fnee r s  
h a d n ' t  s a f d  "We l l l  do  f t  t h a t  way; w e ' l l  d e s i g n  w i t h  t h a t  i n  
mind . " 

Now, j u s t  t o  be s u r e ,  I hope nobody has  g o t  ths fmpressfon 
t h a t  t h i s  i s  e a s y ,  because  f f  you have ,  t h e n  you h a v e n ' t  heard  
what I 've  t r i e d  t o  t e l l  you,  It 9 s n B t ;  y o u s r e  go ing  t o  have t o  
work i t  o u t  f n d i v l d u a l b y .  But ,  work f o r  t he  e lemate  and use 
y o w  know-how ob j e c t f v e l y  Value ana lyze  y o u r s e l f  i n  your  
s i t u a t i o n ,  i n  your  b u s i n e s s  9s t h e  t h i n g  I Q m  t r y i n g  t o  s a y .  
F i n d  ~ u t  where %t is  t h a t  r e s u l % s  a r e  needed and t h e n  go get 
them t h e r e ,  and you w i l l  t'heaz s p r e a d  t h e  i n f l u e n c e ,  and by t h e  
time y o u B r e  "a you w i l l  have what you u a n t  . 

Now gentlemen,  Td" you waaht t o  a s k  army q u e s t i o n s ,  PBll 
be glasl t o  answepr; them, 

This q%aea"e~n was t h a t  1 s a f d  t h a t  a management t h e t  f s  
c r e a t % n g  c l i m a t e  would not  on ly  'have a n  a g g r e s s i v e  pmgram, b u t  
would g i v e  premf-um f o r  i d e a s ,  f o r  t h e  devebo~snent  of f d e a s  What 
I meant t h e r e  was, a n y t h i n g  you want t o  c a l l  premfum~ How, f i r s t  
of" a l l ,  t h e  most impor t an t  pr.emiuan, I t h f n k ,  t o  most of us a s  
9ndfv9duals  f s  our  weekly  o r  p o n t h l y  s a l a r i e s ,  and s econd ly s  t h e  
r e s p o n s % b f l i % ; f e s  t h a t  a r e  g iven  t o  us a s  we go a l o n g o  "Pa tgs  
one premium t o  r e c o g n i z e .  There a no r e a s o n  why t h e  man who 
c r e a t e s  f d e a s  and t h e n  has  g o t  t h e  gu t s  t o  s t i c k  w i t h  them and 
$0 se l l  them down t h e  l i n e  s h o u l d s t  g e t  t h a t  k ind  of r e c o g n f t f o n .  
One of the  ways % h a t  management shows t h a t  it recognPnes t h o s e  
~ s n t r f b u t f o n s  and i s  pay ing  o f f  on them f s  whet theg do w i t h  
r e s p e c t  t o  t h e  peop l e  i nvo lved ,  themsebves.  I f  you have a 
man who i s  always t u r n i n g  up f d e a s  b u t  i s  always s i t t i n g  back 
%aa "she c o r n e r  su r rounded  by a  musty pile of c a t a l o g s ,  e e r t a P n l y  
t h e t  depar tment  o r g a n i z a t i o n  f s  n o t  go ing  t o  g e t  %he fmpressfon 
t h a t  $ h a t e s  a  h e l l  of a  good t h f n g  t o  do,  because 2f i t  were, 
t h a t  guywoz l l dng t  be back t h e r e .  So t h a t  is one tlhfng- 



I a l s o  feel  t h a t  a  good d e a l  more can  be done w i t h  
I n c e n t i v e s  of varIoua  kfnda t h a n  WE? a r e  d o i n g o  T h e r e f ' o ~ e ,  
f would, t o  t h e  e x t e n t  t h a t  Company p o l f e y  would pe rmi t ,  
have a n  I n c e n t i v e  b a s i s ,  %t might be a  bonus based on c o s t  
r e d u c t i o n .  Igve o f t e n  thought  f f  I had a d e a l  whereby you 
g o t  1 0  p e r c e n t  of e v e r y t h f n g  you g o t  done, t h e  c o a t  
r e d u c t i o n s  t h a t  I ecbuBd g e t  wouba be t e r r i f i c ,  And I U d  
be ahead*  So I had i n  mfnd a n y t h i n g  of She n a t u r e  which 
r e p r e s e n t e d  r e c o g n i  t i o n ,  r e c o g n i t f  on f o r  t h e  n a t u r e  and 
deg ree  of t h e  job done.  I t h i n k  t h e  fmpor tan t  r e c o g n i t i o n ,  
f i r s t ,  i s  no t  t h e  bonus - f t s s  y o w  r e spoms ib9E i t i e s ,  your  
promotfons ,  your  p r o g r e s s ,  your base  monthly s a l a r y o  T h a t g s  
t h e  f i r s t  one.  Then beyond t h a t  Ifd be a l l  f o r  a bonus 
s e t - u p .  

QUESTION 

I f  I unaers tand  your  q u e s t 5  on, y o u ' r e  s a y i n g  t h a t  f 
e x p e c t  you w f l ' l  s end  ou t  t h i s  va lue  a n a l y s i s  s h e e t  and t h e n  
g e t  t h e  h e l p *  Ifm s a y i n g  t o  g e t  t h e  h e l p  f i r s t  and t h e n  
send  I t  o u t .  Again,  now, i t f a  j u s t  l ike ,  t r y i n g  t o  f f g a ~ e  
ou t  f n  advance what t o  s a y  t o  t h i s  gi;y on th i s  day t c  be sure  
t h a t  h e ' l l  buy your  package,  and t h e r e  i s n f  Z; any  se t  r u b e .  
What f would do,  I: would l o o k  around f a r ,  f f r s t  of a l l ,  where 
t h e r e  i s  sone h e l p  needed,  Then I would a l s o  t aka  c a r e f u l  
n o t e  of t h e  peop l e  i n  my o r g a n i z a t i o n  because  y o u R l l  know which 
peop l e  t h e r e  you can t a l k  t o  b e t t e r  and which ones always 
b ru sh  you o f f ,  and 1 would t r y  t o  match somethfng t h a t  
w i l l  be OF I n t e r e s t  t o  someboay who w i l l  t a l k  t a  you, soae- 
body who w i l l  be sympa the t i c .  Then, work i t  o u t  w i t h  him; 
make t h a t  you r  f i r s t  p r o j e c t .  Then, when you have f i n i s h e d i t ,  
l e t  hfan writte i t  up, o r  o f f e r  t o  write f t  up f o r  bo th  of you, 
o r  however you set  f t  up mechan ica l ly  t o  r e p o r t  i t .  Q u f t e  
f r a n k l y ,  i n  our  own  pera at ion, I don!% give a  dam f o r  t h e  
w r i t e - u p +  1% L n t e r e s t e d  j n  t h e  r e s u l t s ,  and wrf tEng 2% 
up is  t h e  k ind  of h f s % o r y ,  gentlemen,  t h a t  r e a l l y  r e p e a t s  
i t s e l f .  T h e r e t s  a rnfnimum l e s s o n  t o  l e a r n ,  a s  I s e e  I t ,  
i n  a  l o t  of t h e s e  t h f n g s .  The re fo r e ,  Igan f a r  more i n t e r e s t e d  
i n  the  r e s u l t ,  and f o r  c r y i n g  ou t  Houd, l e t D s  go on t o  t h e  
n e x t  one, i n s t e a d  of k e n e r a t f n g  a  Hot of p a p e r .  AgaPn, I Q m  
emphasiz ing t o  g e t  c e r t a i n  thoughts  a c r o s s  h e r e .  You d o n 8 %  
want t o  d e s t r o y  a l l ,  of t h e s e  th fngs  t h a t  yorasve done; you 
want r e c o r d s  t o  t h e  e x t e n t  t h a t  t h e y q l -  be va luab l e  and  
u s e f u l  and h e l p  t o  t e a c h  and show o t h e m  how t o , d o  I$, b u t  
r e c o r d s  i n  detail. of how you went from h e r e  t o  he r e  t o  here- 
f o r  my dough, 1s s h e e r  w a s t e .  



Sure.  Put i t  f h f a  wey. I thfnk  the  way you w i l l  d~ 
t h i s  th fng  most successfu%ly f a  t o  have $he gene ra l  a t t i t u d e  
through your whole osgamizatf on. Youfve got  $0 have y o u r  
eng%neerf ng, y o w  .manufacturing, y o w  awerket%ng people an&, 
in some cassa ,  your %%narecfeP people ,  beoeuee I c v e  seen  more 
than oaae good t h i n g  g e t  psnubbed because AccoutSng vouMaaP~ 
ecoount f o r  E t .  But I t h i n k  all of them have to have %he 
a t t i t u d e  wfth you. You c a n g t  do these  th ings  a lone  ~ i e s s  
you a r e  f n  p o s i t i o n  t o  make every dec f s fon  w i t h  r e s p e c %  t o  
bus iness .  Otherwfse, youove got t o  have the engineera  agree 
to work and the s a l e s  people agree  t o  a6311 i t .  90  having &he 
%%;tPtude a l l  the  way through the  organizatleon, I thPnk, is 
impor tan t .  I h e a r  t o l d  about we ought t o  have appearance 
dea9gn s p e c i a l i s t s  t o  take  a product  aga in ;  and 1 woothd argue 
wl,th y ~ c t  t h a t  appearance of a p roduc t  %s determined when you 
pu t  %he f i rs t  bfne on the  paper ,  unless your attftezdo-1. Loward 
appearance des ign  9s t o  des ign  yatm product and then  see what 
kfnd of" a d r e s s  you can pu t  on it  t o  h ide  the cerrvea you want 
t o  hide and br fng  out  the cilrves you want t o  b r i n g  out .  Unless 
t h a t  f a  your approach t o  appearance design,  you a r e  appearance 
aes lgn lng  when you p u t  your f i r s t  ILne on the  paper.  now, 
you c a n  do 1%; yousve seen  l o t s  of products  t h a t  have  been 
s t y l e d  by - t ake  the locomotive. Pousve  seen Ho@omotalva 
styling, steam. Bocomotfve s t y l i n g ,  You bu%Bd a n  ord inary  
steam locornotfve and put  these b i g  th ings  along the s ide ,  and 
m a t t s  styling a Bs@omo"cvve. Well, gosh; t h a t B s  the expensive 
way to do $t; because f i r a t ,  yousve got the  whole product and 
"-,en you add t o  i t .  Then younve seen  those products  t h a t  a r e  
s t y l e d  inhe ren t ly ;  s t y l e d  wi th  r e s p e c t  %o the product  t h a t  
youore a f t e r *  Sh ick  shavers Ps one, f o r  example; t h e  s t u f f  i s  
a r r anged  f n  t h e r e ,  thav want  it t o  come out  and ff t ;  a hend. Now, 
the dffferelzce i s  t h a t  t h e  one is s tybed en the process  of 
dasfgn,  and t h a t  means t h a t  appearance des ign  thfnking  must be 
p a s t  of y o w  eng9neex3 ng desf gn people ,  your rnanufae turhg  people ,  
r i g h t o n  down $he I f n e .  The same way w i t h  t h f a  x you c a a 8 t  
have it s e t  up on the s f d e  t~ t r u l y  do ft successfu lby  as I see 
f t 0  T t  n u s t  be built fn a s  p a r t  of your o rgan iza t fon"  

P f r s t  of a l l ,  I donB t ag ree  wi th  yo3 t h a t  you 3ave your 
cwn bogey, ThEs fs a team ven tu re ,  You a r e n ' t  gofng t o  do i t  
a l o n e .  1%" a team venture ;  youx. bogey fs a bogey f o r  the  
department.  Now, waf t  a minute. I B m  t e l l i n g  you what 9 t h ink ,  
and you don" have t o  leke  i t ,  s e e ?  At l e a s t  f n  our department, 
we have a bogey but  f t  5s a bogey f o r  the combfnaf;ion of 
ana~ketZng,  englraeering, manufacturing,  purchasing - z54ght down 
the  1Tne, Frankly,  gentlemen, I d o n f t  give a hoot  who ge t s  Sts 
a s  l ong  a s  the  group, i n  t o t o ,  g e t  f t ,  and no one p a r t  of them 
can dc i t  by themselves.  I have l f v e d  through and seen s f t u a t f o n s  



where you had marvelous i d e a s  coming f n  e n g i n e e r i n g  
and t h e y  g o t  s t a l l e d  i n  manufac tu r ing ,  O r  where the 
manufacturfng and pu rchas ing  peop le  would come up ~ 9 t h  i d e a s  
and t h e  e n g i n e e r s  cou ld  f f n d  mare r e a s o n s  why t he  d a r n  
t h i n g  wouldnD t work t h a n  you can  imagine .  I We done 9% 
myse l f ;  I know how t o  d o  f t .  Then, I e v e  seen c a s e s  where 
t h e  s a l e s  peop l e  would just t ake  t h e  a t t f t u d e  t h a t  if you 
t a k e  t h i s  l i t t l e  wa r t  o f f  h e r e  f t  wonl t  s e l l  any  more u n t i l  
cou1petftfon comes a l o n g  and  t h e y  d i d  i t ,  So, 5 t  e s  a  
team t h i n g ,  and I make i t ;  t h e  ~ ~ e s p o n s i b f b E t y  of t h a t  team, 
They work t o g e t h e r  and t h e y  c a t c h  t h e  dfckens  t o g e t h e r ,  
if we don" do  i t ,  and t h e y  g e t  t h e f r  p r a i s e  t o g e t h e r  if 
w e  d o  do  i t .  My i n c e n t f v e s  e r e  based on t h e  team o p e r a t f o n s ,  
t o o .  

Well, Zn our  c a se  we have a  man h e r e ,  Dick Morley, 
t h a t  we a r e  p u t t e n g  i n  our  pu rchas ing  a c t i v i t y o  That  f s n t t  
because  we t h i n k  t he  v a l u e  a n a l y s t  be longs  t h e w ,  A c t u a l l y ,  
i t  belongs  a l l  t he  way. I would p o f n t  o u t  t o  you t h a t  i f  
your  e n g i n e e r s  were on t h e i r  t o e s ,  you wouldn3 'c have any  v a l u e  
a n a l y s i s  t o  make of t h e  k ind  y o u s r e  t a l k i n g  abou t  You 
d f s a g r e e  w i t h  me, A l l  r i g h t *  The re fo r e ,  why s e t  uy, a n  
e n g i n e e r i n g  a c t i v i t y  i n  o r d e r  t o  produce a  va lue  a n a l y s i s  
a c t i v i t y 4  Do It f n  t h e  f i ~ s t  p l a c e .  You know, t h e r e 8 s  a n  o l d  
s a y i n g  i n  t h e  Company t h a t  i f  t h e  Genera l  EBectrPc e n g i n e e r s  
cou ld  o n l y  do a s  wela t h e  f i r s t  t ime a s  they  do t h e  second 
t ime ,  bog-, i t  would b e  t e r r i f i c  e n g i n e e r f n g .  A c t u a l l y ,  t h e  
s a y i n g  i s  f f  t h e y  were o n l y  a s  good a t  keepfng o u t  of t r o u b l e  
a s  they  a r e  i n  g e t t i f i g  ou t  of t r o u b l e ,  t h e y s d  be t e r r i f i c o  
I r e p e a t ,  f t  ! s  t r u e  of s o  many t h i n g s  i n  o w  a c t f v % t i e s  t h a t  
i f  we dLd P t  t h e  f i r s t  tame we'd have been t h e r e -  And what  
your  va lue  a n a l y s f s  f s  s e t t i n g  up, t o  m e ,  2s t h a t  y o u s r e  dofng 
f t  t h e  second t f m e ,  and 1% not  goilrg t o  buy t h a t .  It has  t o  
be done t h e  second time. 1 would r a t h e r  set  i t  up s o  f t  g e t s  
done t h e  f f r s t  t ime ,  and  i t a s  your  job w i t h  t h i s  background 
t o  g e t  t h i s  t h i n k i n g  back Lnto e n g i n e e r f n g  and i n t o  ixanu- 
f a c t u r i n g  and i n t o  s o u r  foremen and any  p l a c e  you can do  I t .  

T 

1 don" c a r e .  P d o n s t  c a r e .  I n  our  c a se  h e j s  gofng 
t o  r e p o r t  t o  ou r  pu rchas ing  manager. W e B w  dofng f t  t h a t  
way, i n  our  c a s e ,  l a r g e l y  because  of t h f s :  The mate r faEs  
you buy r e p r e s e n t  such a  b i g  pe r cen t age  of the o u t l a y  of yous? 
o p e r a t f o n  t h a t  i t  i s  wor th  hav ing  %he b e s t  possib1.e t h i n k f n g  
w i t h  r e s p e c t  t o  t hose  o r d e r s  a s  you p l a c e  them, T h a t ' s  one 
r e a s o n .  Secondly ,  t h e  purchasl .ng p e o p l e ,  w i l l y - n i l l y ,  a r e  
t h e  ones who have t h e  b e s t  c o n t a c t s  w i t h  o u t s i d e  i d e a s .  1 
have s e e n  p u r c h a s i n g  a c t l v i t f e s  t h a t  have  se t  up a  b a r r i e r  
between t h e  o u t s i d e  wor ld  and t h e i r  e n g i n e e r s ,  r e f u s e d  t o  
l e t  sa lesmen  from o u t s i d e  companies t a l k  t o  e n g i n e e m .  



I n  f a c t ,  one of my b i g  q u a r r e l s  w i t h  Schenec tadyDs  se t -up  
f o r  some time on r a w  m a t e r i a l s  was t h a t  I t  a11  fed through 
the  Schenectady Works Laboratory,  and I f e l t  t h e r e  was a  

' b a r r i e r  between t h e  way f t  was be ing  done and what w a s  needed. 
The purchasfng people can do t h a t .  An a l e r t  purchasfng man, 
when a salesman comes i n  and t a l k s  t o  h im,  i s  a l e r t  t o  t h e  
f a c t  t h a t  maybe t h e r e  f s  somethtng new and d i f f e r e n t  h e r e .  
He c a l l s  i n  t h e  engineers  o r  t h e  f a c t o r y  people o r  what-have- 
you i n s t e a d  of a c t i n g  a s  a b a r r i e r .  Now, because of t h a t  
Smportance and because h i s t o r i c a l l y  t h i a  kfnd of t h i n k i n g  has  
no t  been p a r t  of our purchas ing  a c t f v i t y ,  our man i s  f n  pup- 
chasfng .  I d o n ' t  know; maybe you 've  g o t  him t h e r e ;  maybe 
you need him t o  shake up engineerLng, and i f  s o ,  I ' d  pu t  him 
there. 

Again, now, y o u s e e ,  you take  me out of mytext .  1'11 
p u t  i t  t o  you t h f s  way, There a r e  s e v e r a l  ways of dofng I t .  
F f r s t  of a l l ,  i n  our  own case ,  w e  se t  up our bogey and f n  
working t h a t  up, we a s s i g n  a r e a s  where we expec t  t o  g e t  t hose  
c o s t  r e d u c t i o n s ,  o r  expense r e d u c t i o n s ,  o r  whatever i t  i s .  
We a s s i g n  them i n  two ways. We a s s i g n  f n  t he  pl.ace where i t  
w i l l  t u r n  up and we a s s f g n  i n  t he  p l a c e  where t h e  fdea w i l l  
o r i g i n a t e .  A c t u a l l y ,  we record the  o r f g f n a t i o n  of the  idea 
which, t o  me, i s  f a r  more important  t han  where i t  tu rns  up; 
and we c r e d f t  t h e  f r f g f n a t f o n  of the  Idea ,  So, i n  doing t h f s  
work, whoever i t  was t o s s e d  t h a t  l i t t l e  bombshell i n t o  the  p f l e ,  
b e e s  t h e  guy t h a t  g e t s  t he  c r e d i t ,  fundaanentalbly, when i t t s  over ,  
but; w e  a l s o  t a r g e t  where 6 t  has  t o  t u r n  up s o  we  know whPch 
s w a p  heap, sometimes, t o  go t o  l o o k  f o r  the  d a r n  t h i n g ,  You 
see, most eng inee r fng  c o s t  r educ t f  ons w i l l  t u r n  up i n  a  manu- 
f a c t u r i n g  a r ea  some p l a c e ,  and most purchas ing  c o s t  r educ t fons  
w i l l  t u r n  up, perhaps ,  i n  a  change Pn s t anda rds  o r  iin t h e  
m a t e r i a l  p r i c e  vapfance on some b a s i s ,  I n  f a c t ,  many good 
i d e a s  about  packing your product  may t u r n  up from a  warehouse 
foreman i f  you have one; bu t  he ql never  ge t  t h e  c o s t  r educ t ion ;  
f t s l B  t u r n  up f n  your packfng a r e a s ,  So w e  a r e  t r y f n g  t o  p u t  
the  emphasis on g i v i n g  the  i d e a ,  workfng it out  t h e n  becomes 
maybe a  r o u t i n e  job, T h a t ' s  one way, I n  pay-off on the  t h f n g  
t h e r e  iis the  touchy problem. F f r s t -  of a l l :  f n  e v a l u a t f n g  your 
people  f o r  mer i t  fncraeases, f o r  example, you've g o t  t o  be hones t  
about  those  t h fngs ;  you 've  go t  t o  g ive  r e c o g n i t f o n ,  and I d o n ' t  
g i v e  a  da rn  whether f t s s  on t h i s  t h f n g  o r  any th ing  e l s e .  I f  
you d o n ' t ,  i f  i t  i s  no t  your p o l i c y  o r  your a t t f t u d e  t o  do 
t h a t ,  your o r g a n f z a t i o n  1s bound t o  r u n  downhi l l .  Then, 
secondly ,  1 do b e l i e v e  f n  some type of bonus Encentive., Now, 
1-e thought a  g r e a t  d e a l  about f t ,  and f n  our; ca se  what 1 
would be i n c l i m d  t o  recommend f o r  example, 9s t h a t  p a r t  of 
our bonus be based on the  achfevement a g a f n s t  t h i s  bogeyo 
I n  doing t h a t  I would say ,  f o r  example, on c o s t  r e d u c t i o n ,  t h a t  
%he key manufactur ing personnel  o r  those  personne l  t h a t  can 
i n f l u e n c e  t h i s  t h f n g  pay off  t o  t h e  same degree  a s  eng inee r ing  



peop le ,  They have s i rn f l a r  ~ e a p o m a i b f l i t f e s  i n  g e t t i n g  t h e  
c o s t  r e d u c t i o n .  I would a l s o  pu t  I n  a  b f t t l e  b9 t  of pay-off 
a g a i n s t  s a l e s  people ,  because they  can s tymie these  th fngs  
'and I would want them t o  have a  d f r s c t  I n t e r e s t  i n  s ee fng  
t h a t  t h i s  t h i n g  was done. So, i f  you had some system 
whereby you added up p o i n t s  ( f f  you had 100 p o f n t s ,  you g e t  
double your pay,  f o r  example) maybe 36 of t kose  p o i n t s  would 
be f o r  reachfng  your c o s t  r e d u c t i o n  budget ,  and if you d9d 
20 p e r c e n t  over youfld g e t  35 p o f n t s ,  You know, one of 
t h e s e  come-on d e a l s ,  of c o u r s e *  But  s%rn i l a r ly  f o r  
engfneer fng ;  and maybe t h e  marketing people  ge% 5 of t h e i r  
p o f n t s  - enough s o  they  have a  v i t a l  i n t e r e s t  i n  s e e i n g  
t o  f t  t h a t  you and your a s s o c i a t e s  g e t  thfs job done, 
There a r e  a  l o t  of ways; you cant t answer f t  ., i 

QUESTION: 

V h a t g s  t h a t ?  Well, aga fn ,  s ee  by my theo ry  I g e t  
my pound of f l e s h  on t h f s  t h i n g -  H i s  questLon w a s ,  would 
t h a t  be cons idered  l i n e  of duty? I g e t  my pound of f l e s h  and 
t h e  way I g e t  i t  fs t h f s ,  Hereds the  bogey. No, up t o ,  s a y  
99 pe rcen t  of t h e  bogey, you fd  g e t  no th ing  e x t r a ;  t h a t 8 s  l f n e  
of d u t y *  Then from 9g92 p e r c e n t  t o  l l O  p e r c e n t  maybe you g e t  
a  l i t t l e  b i t ,  s o  i t ' s  p r a c t i c a l l y  l i n e  of du ty ,  Then from 
110 p e r c e n t  t o  200 p e r c e n t ,  boy, 1% pays of f  f a s t  t o  YOUJ 
p robably  10 c e n t s  on t h e  d o l l a r ,  s o  f s t f b l  g e t  90  c e n t s  
corning o u t .  But f t  would be worthwhile .  It can be a  pay-off 
a l l  around,  and 18rn f n  f a v o r  of i t ,  p e r s o n a l l y +  

G$UESTI ON: 

1'3.1 t e l l .  you why:: y o u s r e  r a f s f n g  a  very fundamental 
q u e s t i o n  h e r e ,  The r ea son  f o r  t h a t  i s  t h i s :  t h a t  t h e r e  
a r e  many d e c i s i o n s  fnvolved t h a t  determine the  p r o f i t ,  and 
you, u n t i l  you a r e  i n  g e n e r a l  management l e v e l ,  beleeva me, 
you have s o  l i t t l e  Lnfluence on t h e  o v e r e l l  d e c f s f o n s ,  What 
1" t r y f n g  t o  s a y  t h e r e  i s  t h i s :  what you do i n  your job 
w i l l  a f f e c t  your c o q t r f b u t i o n  t o  t h e  p r o f f t ;  t k e r e s s  no 
q u e s t i o n  about  i t .  ?Bu t ,  t h e r e ' s  t he  fncome, Who s e t s  the  
p r f c e ?  Do you have any th ing  t o  s e t  on t h a t ?  These ' s  t h e  
i nven to ry ,  The re ' s  meetfng competition, There may be a n  
investment .  Maybe some job comes a long  and you decede ts 
take  t h a t  job a t  a  l o s s ,  because looking  down the  road  
two yea r s  from now f s  t h e  smart  t h f n g  t o  do.  Maybe you go 
i n t o  development off some k ind  which you know i s  going t o  l o s e  
moraey f o r  the  department f o r  t h r e e  y e a r s  and reduce the  
p r o f i t ,  b u t  t h a t  Is no t  your d e c i s i o n ,  and you could be doing 
a p e r f e c t  job .Sn y o u ~  FSeld and s t i l l  have  t h ~ ,  department by 
i n t e n t  b reak  even o r  be i n  the  r e d .  Therefore ,  my a"c i tude  
Ss t h a t  where you b a s i c a l l y  cannot a f f e c t  the  P&LP s u m ,  
everybody working e f f  f c f e n t l y  w i l l  h e l p  guaran tee  t h a t  P&Lj 



but working fne f f  i c f e n t l g  w i l l  s u r e  a s  heck guman tee  t h e m  wonq t 
be any p r o f i t  - b u t  where b a s i c a l l y  you @anot a f f e c t  the  genera l  
Bevel of t h a t  P&L, you should not  be t i e d  t o  i t .  Rather,  
your performance should be eva lua ted  i n  t h m e  a r e a s  where you 
can  do a job. I f  youp s p e c i f i c  r e s p o n s f b f l i t y  %a achiev ing  
a c o s t  r educ t ion  bogey, o r  meeting a time schedule  on some- 
%h%aag, or meetfng a s a l e s  bueget,  o r  whatever f %  nay be; 
meeting a produet ion  schedule -- you ought t o  be measwea 
on t h a t  a 

M r .  Levine,  a s  I understand i t ,  y o u b e  f n  f avor  of 
bogeys f o r  a department, but you ' re  not p a r t i c u l a r l y  i n  f avor  
of a bogey f o r  an engineer fng  s e c t f o n  or  f o r  a manufaotming 
s e c t f o n  o r  f o r  a value a n a l y s i s  s e c t f o n .  You would r a t h e r  
t h a t  they work a s  a team t o  g e t  t h e  o v e r a l l  bogey. 

T h a t b  r t g h t ,  because If ve seen i t  done both ways, 
and I suspec t  t h a t  aome of' you have.  I have seen cases  where 
eng inee r ing  %%gums have been s e t  up sepa ra t e  from the manu- 
f a c t u r i n g  f i g u r e s ,  and 9: have had t o  s f t  through and be p a r t  
of and l i s t e n  t o  t h e  many g r i p e s .  The engineers  would g r i p e ,  
"hdhetts t he  p o i n t  of gevfng us a l l  t h f s ?  Heck, welve corn@ 
up with a l l  these  ideas  bu t  w e  c a n ' t  g e t  anybodx i n  planning 
t o  asit down Bong enough t o  p l a n  t h f s  thfng out  * O r ,  '%a v e  
made a drawing change b u t  h e r e ' s  a t e r r l f f c  amount of jln'Ve9t~rg.'' 
And, "We were fbaggfng the  product ion  people t h a t  t h i s  t h i n g  
was go$ng t o  come, b u t  here  they a r e  wi th  f t  and theres s Tn- 
ventory f o r  %he next  7 nonths , 80 the  b e s t  yotl can  do 8s g e t  
t h e i r  C Q B ~  reducteon f o r  30 days o u t o f  the y e a r . "  And that;  
%fn&i. of thfng,  o r  f n  pevepse, I thfnk  some%iaea f % f  s tougher 
i n  reverse, because the  engineers  con t ro l  t h e  drawings, maybe 
can be 8 l i t t l e  b f t  more v ic fous  about  t h i s  t h ing .  I n  
reverse, ftps t h e  f a c t o r y  people who would say,  "We c a n p t  get  
t h e  engineers  t o  l i s t e n ,  they wont$ change the  drawing'!, and 
s o  on, Why g e t  i n t o  t h a t .  T h e y b e  working f o r  the  same men; 
%hey a r e a l $  i n  the  me3tnufacturfng bus iness  any more than being 
i n  'the engineer ing  bminessc. I n  our bus iness ,  wegre i n  the  o i l  
f w m c e g  the  gas furnace ,  dr coo l ing  busfness ,  snd I d o n D t  
case, gentlemen, f r a n k l y ,  whether we g e t  our expense reclue t f o n ,  
s~ on% c o s t  r educ t ion  on m a t e r i a l ,  or  on l a b o r ,  o r  on expense, 
w i t h  mi r ro r s  o r  how w e  do it, 9s f %  important? The important  
t h i n g  i s  t h a t  w e  g e t  our money 1s worth wherever w e  g e t  %% and 
t h a t  w e  wfnd up being a b l e  t o  o f f e r  exce lbent  va lue  f o r  our 
product  a t  a p r o f i t .  

Whatever we can  do a s  a team, a s  a department,  t o  .Em- 
prove o w  opera t f  on we 60. How, i n  the  doing, t he re f  ore ,  
our  phjbbosophy f a  t o  say  t h a t  o r  t o  gfve c r e d i t  o r  t o  gfve 
fn@ent%ve,  or  however you recognfze i t  i n  terms of the overb17= 
job befng done. 
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One of t h e  r e a s o n s ,  a s  I s a f d ,  f o r  our  getting r e p o r t s  
of one kind o r  a n o t h e r  i s  t o  p i c k  out  t hose  peop l e  t h a t  ere 
open t o  change. ' P o u P l l  f i n d  t h a t  t h e  peop le  who a r e  open $to 
change a r e  t y p f c a l l g  the people  who have i d e a s .  1 was p o i n t -  
2ng o u t  t h a t  i n  ' t a lk ing  wf &h peop l e  you cam. v e r y  qu ick ly  be- 
g%n t~ t a b  them, s e p a ~ a  t e  them, S top  and t h f n k  of  your own 
exper%ence ,  and  E f  you c a n P  t t h i n k  OF f t ,  watch it a s  y o u  
g9 on. Suggest  something t o  somebody, and y o u 8 1 1  g e t ,  
g e n e r a l l y ,  one of two b a s k  r e a c t f o n s .  E f t h e r  t h e  one t o  
whom you'make t h e  s u g g e s t f o n  w i l l  v e r y  prompt ly  b e g i n  So 
qalBop down t h e  road ,  throwfng ou t  r e a s o n  a f t e r  r e a s o n  why 
what you a r e  s u g g e s t f n g  is n o t  good, why 1% wong t work, why 
f t won" hang t o g e t h e r -  he  ll. f indi e v e r y  damn r e a s o n  i n  the 
wor ld  why i t  wonP t work, o r  y o u B l l  f i n d ,  on t h e  o t h e r  hand, 
a n  occasf  0n3b guy (and  bog, he is p r i c e l e s s  when you fLr,d hfm) 
who w e l l  t a k e  t h f s  t h f n g  and t h i n k  En terns of what f t  wfLb do 
and p r o b a b l y  b e g i n  to s e a r c h  f o r  . t h e  one way. You s e e ,  i t  
o n l y  t a k e s  one wag  - the  one way by which f t  can  be mGe t o  wor-k. 

That  y o u 6 1 1  f i n d  ve ry  t y p i c a l ,  And y o u q l l  f f n d a s  y o u g o  
a l o n g ,  a l s o ,  t h a t  t h e  k ind of peop l e  t h a t  w e l l  be t h i n k i n g  a u t o -  
m a t i c a l l y  En terms of how t o  make t h f s  work a p e  the  people t h a t  
w i l l  g i v e  you your  Sdeas ,  'because t h e y s r e  t h e  ones t h a t  a r e  
physko logfca lby  and p s y c h o l o g i c a l l y  open t o  change.  Host 
peoplia a r e  n ~ t ;  most peop le  r e s i s t  it very  way p o s s f b l e .  One 
of t h e  r ea sons  t h a t  we get  some of our  r e p o r t i n g  done abou t  
who t u r n e d  I n  i d e a s  i s  t o  begfn  t o  s o r t  o u t  t h o s e  who have the 
i d e a s  from t h ~ s e  who d o n f t .  

To whom does t h f s  pe r son  send i n  h i s  idea  f o r  cos t  re- 
d u c t f e n ?  I n  OUF c a s e  t h e  way w e  a r e  s e t t f n g  up t o  do i t  fs 
th rough  o w  f a c t o r y  c o s t  s u p e r v i s o r ,  The r e a s o n  f o r  t h a t  i s  
t h a t  9% Ysmans%old.  The f a c t o r y  c o s t  s u p e r v i s o r  hand l e s  t h e  prov- 
fang paper ,  You see, f f  th7.s i s  a  c o s t  r e d u c t f o n  on m a t e r i a l ,  
or; a  c o s t  r e d u c t i o n  or l a b o r ,  o r  a  c o s t  r e d u c t i o n  on some 
expecse ftem, and t h e  b u l k  of t h o s e  a r e  i n  t h e  f a c t o r y  a r e a ,  
a t  some p o i n t  t h e  p a p e r  comes th rough  t h e  c o s t  s e c t i o n  which 
va l f r?a%es  i t  a If t h e  s t u f f  i s  b e i n g  bought a t  a  Lower p r i c e ,  
it w i l l  t u r n  up on t h e  r e p o r t e d  m a t e r i a l  p r f c e  v a r i a n c e .  I f  
f t  c o r n s  i n ,  i f  t h e  l a b o r  s t a n d a r d  has been changed, I t  w f l l  
be  p i cked  up I n  t h e  change of l a b o r  s t a n d a r d s ,  So, a t  some 
p ~ f n t  t h o s e  t h i n g s  c l e a r  through t h e  c o s t  s e c t i o n  and t h e y s r e  
d e a l f n g w f t h  t h e  f i g u r e s  a l r e a d y .  T h a t ' s  one r e a s o n ,  The 
second r e a s o n  f s  t h a t  t h e r e  f s  one of t h e  most n e u t r a l  peop le  
Ira t h e  organization. P ~ e s u m a b l y ,  he  has  t he  l e a s t  k ind of f i s h  
t o  f r y -  He i s  n o t  d i r e c t l y  concerned wf th  t he  p r o d u c t  s p e c i f f -  
c a t i o n ;  he i s  n o t  d i r e c t l y  concerned wf th  t h e  l a b o r  s t a n d a r d s ;  
he  2s n o t  d f r e c t l y  concerned wf t h  :the expenses  e x c e p t  f o r  h i s  
own c o s t  s e c t i o n  expense ,  you see ,  So, i t  was Bn terns of 



g e t t f n g  a  n e u t r a l  pe r son .  

A c t u a l l y ,  t h i s  t h f n g  of r e p o r t i n g  who gave the  Ldea f s  
v e r y  s i m p l e ,  A l l  we s a y  f s  t h a t  anybody who has  any fdea 
abou t  a n y t h i n g  send P $  f n  t o  t h e  c o s t  s u p e r v i s o r ,  and h e  
r e c o r d s  i t  %n terms of W ~ Q  s e n t  t h a t  one 112, I n  due cou r se  
i t  goves th rough  one of our c o s t  r educ t f an ,  t a s k  f o ~ c e s ,  
and t h e y  decfde  whether  She idea  can be use9 car n o t ,  

I f  t h e  va lue  a n a l y s f s  m n  sends  h i s  r e p o ~ t t o  the  
manager o r  h f s  appo in t ed  a s s i s t a n t  and t h e  e n g i n e e r  sends  Sn 
a  c o n t r a d i c t o r y  r e p o r t  s a y i n g  t h a t  t h i s  t h i n g  cannot  be done, 
what does t h e  manager do? 

O f  c o u r s e ,  what 1 shou ld  s a y  t~ t h a t  one i s  if 1 knew 
t h e  answers t o  a l l  of' t h o s e  k inds  of qlxest9ons, 1 ought, t o  
be p r e s i d e n t  of t h e  Companyo Howeverj, Ef you ails t do eve ry -  
t h f n g  by e d i c t ,  you have f a f l s d .  You j u s t  cang t  do t h e s e  
t h f n g s  by e d f c t  . Again, I B b l  p h l l o s o p h i s e ,  Another  t h h g  
y o u s l l  f f n d  i n  peop l e ,  p a r t i c u l a r l y  today ,  93 t h a t  most peop le  
have f a s  more c a p a b i l i t y ,  have f a r  more p a t e n t f a %  t o  do t h i n g s  
t h a n  we a r e  g e t t i n g  o u t  of" them. I t h i n k  f t s s  been g e t t f n g  
worse ;  I t h i n k  each  y e a r  t h a t  goes by w e  a c t u a l l y  demand Less 
and l e s s  of peop l e  f o r  one r e a s o n  o r  a n o t h e r ,  But i t ' s  t r u e  
t h a t  most peop l e  have t h o s e  capa tn ib i t f ea  and a r e  d e l f g h t e d  t o  bs 
a b l e  t a  do more P f  you w e l a  show them how, f f  you w f l l  h e l p  
them, if you w i l l  show them how f t  will b e n e f f t  them p e r s o n a l % y o  
Of cou r se ,  we a l l  go back t o  our p e r s o n a l  s f t u a t i o n ,  

D e s p i t e  a l l  your  b e s t  s e l l i n g  e f f o r t s  you mag s t i l l  r u n  
i n t o  a n  o b s t a c l e  s f  a n  e n g f n e e r l n g  group f o r  some r e a s o n  o r  
a n o t h e r ,  opposing you o r  f t  may be a manufac tu r ing  group o r  
a  s a l e s  group,  o r  f t might be anybody, There you do have a  
problem, You can,  Sif you t h i n k  your i s s u e  i s  v i t a l  enough, 
t a l k  i t  over  w i t h  your; b o s s ,  I wouPdnQt t ake  i t  t o  t h e  gene ra l  
management, Had t a l k  i t  oveF w%th t h e  b o s s .  I f  he a g r e e s  
w i t h  you, l e t  him t ake  i t  t o  h i s  boss;  l e t  i t  go up t h a t  way; 
d o n 8 &  t r y  t o  r u n  arolfind everybody" and,  I f  you get no 
p l a c e ,  I r e p e a t  you have one of s e v e r a l  ehofces  t o  make. 
P o u m a y  d e c i d e  t h a t  t h e  o r g a n f z a t f o n  i s  deed from the  neck 
up and the  neck down, and  whet  a r e  you do ing  t h e r e .  Pf 
t h a t 8 s  your  d e c f s f o n ,  get  o u t ,  Hones t ly ,  g e t  o u t .  You may 
d e c i d e  t h a t  maybe you werens  t such  a good salesman; you 
p i cked  t h i s  up from some o t h e r  a n g l e ,  T h a t b  t h e  smar t  t h i n g  
t o  do,  because  r e l a t i v e l y  few o r g a n i z a t i o n s  a r e  t h a t  bed ,  
So you j u s t  w e r e n ' t  a  smar t  ehough sa%esanan, So you p i c k  i t  
lip and go s e l l  t h i s  t h f n g .  O r ,  you can j u s t  throw up your  
hands and s a y ,  "Well, gosh;  nobody t a k e s  a n y t h i n g  h e r e ,  s o  
Itll f o r g e t  i t , "  And you s e t t l e  down t o  w h s t e v e r  i s  y o w  
r o u t i n e  assfgnment  and l e t  it g o o  I wouldns t do % h a t ,  



because you a r e n s  t going t o  g e t  any p l a c e ,  Pervading a l l .  of t h i s ,  
i t  3 s much e a s i e r  t o  do whatever you want t o  do  i f  you have 
t h f s  c l ima te  developed,  You do need t h e  he lp ,  the backing of 
t h e  gene ra l  management of the  o r g a n i z a t i o n ,  I f  t h e y  a r e n a  t 
do ing  tha%,  i t ' s  a n  u p h i l l  job. Recognfze f t .  There f s  no 
use kfddfng y o u r s e l f ,  

F i r s t  of a l l ,  I f d  l i k e  t o  s a y  t h a t  a s  I s t a r t e d  out  t h i s  
morning, I t o l d  you t h a t  I was t e l l i n g  you what 1 saw and 
what I thought about  thEs t h i n g .  That does not  mean t h a t  I 
have t o  ag ree  o r  d i s a g r e e  w i t h  L a r r y ,  It does mean, however, 
gentlemen, t o  be f a i r  a l l  around,  t h a t  we cannot be po le s  a p a r t ,  
Now, L a r r y  has a  p a r t i c u l a r  problem, a s  I s e e  i t  f n  con- 
d u c t i n g  a  program of t h i s  kfnd.  The same kfnd of a  problem 
t h a t  a  p r o f e s s o r  of mathsmatics - 1~11 use t h e  c a l c u l u s  P l l u s -  
t r a t i o n  t h a t  came up - i n  t eachfng  h f s  course .  Most of you, 
a l l  of you, have s t u d i e d  some branch of mathematfcs, and i n  
s tudyfng  t h a t  d i d  n o t  In tend  t o  become mathematicians,  bu t  
you s t u d i e d  i t  The p r o f e s s o r  o r  whoever was t each ing  S t  t o  
you was ernphaaizing the  va lue ,  t h e  need, the  importance of 
mathemat ics ,  and h i s  p o i n t  was t o  s e l l  you, t o  g e t  a c r o s s  t o  
you, t h a t  f t  was worth your e f f o r t  and your tfme t o  understand 
and t o  master  t h e  l o g i c  of mathematics,  But none of you or  a  
very few of you in tended  t o  be mathematlcfans.  Now, t h e r e D s  a  
s f m f l a r  problem h e r e .  La r ry  i s  t r y f n g  t o  g e t  a c r o s s  a  concept 
h e r e ,  a n  approach,  and heos g o t  t o  emphasize t h a t  t h i n g .  By 
the  same token, I came he re  w i t h  30 minutes t o  t r y  t o  t e l l  you 
somethfng, and I 've  admi t ted  two o r  t h r e e  times t h a t  i n  dofng 
the  t, E have over-emphasized c e r t a f n  p o f n t s  I n  o rde r  t o  make them 
h f $  w i t h  a  bang, because i f  I d i d n t  t you wouldrai t remember them* 
And 1 have done t h a t  and have, t h e r e f o r e ,  ove r s fmpl i f i ed  them 
i n  o rde r  t o  do t h a t ,  and when you overs impl i fy  t h i n g s  t h e r e ' s  a  
danger t h a t  youBbl.  t a k e  them as gospe l ,  

Eone of t h e  t h i n g s  a r e  t h a t  s imple .  These a r e  complex 
problems t h a t  y o u s r e  d e e l f n g , w i t h .  Value a n a l y s i s  has a  f u n c t f o n .  
L ike  mathematics, i t  f s  a  r e i a t i v e l y  sfmple t h i n g ,  but  your 
psroblean i s  how t o  weave t h f s  i n t o  t h e  day-to-day opera%.fsns 
of a  going bus ines s .  That" what I was t r y f n g  t o  add res s  my-  
se l f  t o ,  I don8 t thfrak, b a s i c a l l y ,  when we g e t  through t h a t  
L a r r y  and I d f s a g r e e  on t h a t ,  a l t hough  I do t h i n k  t h a t  La r ry  
does have one fundamental p o i n t  ( b u t  t h f s  i s  going on throughout  
%he Company and throughout  i n d u s t r y )  - a s  t o  when s t a f f  1s 
and when f t  i s n u  t .  C e r t a i n l y ,  f t f s  going on f n  t he  General 
E l e c t r i c  Co* r i g h t  now. I, myself ,  am a  thorough b e l i e v e r  i n  
de-emphasizing s t a f f  excep t  on t h e  b a s f s  of c o n ~ u l t f n g ~  But 
t h e  t h fngs  t h a t  go wf t h  day-to-day ope ra t ions ,  t h a t  determfne 
how much b u t t e r  t h e r e  i s  on t h e  bread ( i f  t h e r e ' s  any bread)  
i s  a n  ope ra t ing  problem and not  a  s t a f f  problem. Wow, Lar ry  i n  
h i s  Schenectady va lue  a n a l y s i s  s e t -up  hiss done i t  on a  s t a f f  b a s f s ,  
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t ake  2% ~ u k  s f  e n  eng inee r ing  i t e m ,  o r  a  manufacturing i tem, 
or a s a l e s  i tem o r  what-have-you, %he importent  t h ing  i s  t h a t  
w e  win6 up s e l l i n g  our pro8uct  competf$iveby, a t  g o d  B P B ~ U ~ .  
And t h a t  we g e t  our  f a i r  sha re  of the  b u s i m a s  and make a 
p r o f f t  on what w e s r e  doing. Thatga what counts .  Down i n -  
sfde, however, f o r  con t r01  reasons,  i n  order  t o  s a t i s f y  t h e  
psgchologfea l  needs of people ,  i n  order  t o  be a b l e  t o  
g ive  c r e d i t  where c r  d f t  i s  due, f m  order  t o  be a b l e  t o  
measure, en s r d e r  $0  be a b l e  t o  have t fm s tanda rds  on t h e s e  
t h i n g s ,  we break  i t  down. We b u i l d  oar c o s t  r educ t fon  budget 
fron %he esntrPfbaatfons of the  fnd fv idua l  people .  Evesaybody 
s a y s ,  "1 t h i n k  w e  can  do t h i s  because. ,  .." and we b u f l d  5% 
from t h a t .  And having b u i l t  it w e  e s t a b l i s h  %"mat. "ken we 
say  t o  the  gang, "lde donet ;  want you quarrelfmag t h a t  you c e n O t  
h e l p  the manufac%urfng people because you arebar t on your 
schedule .  What we wars$ f a  c s l l e c t i v e l y  t o  g e t  L t ,  and  weere 
DO% g ~ f n g  t o  look a t  you s e p a r a t e l y  from t h e  o t h e r ,  when w e  
F f a ~ a l l y  evalueate what l s  beel-d. accompl9shedon T h a t f s  a long 
answer, b u t  t h a t f s  t h e  b e s t  I could do. 

I% has  been brought t o  your a t t e n t i o n  dur ing  t h i s  course  
& h a t  one of t h e  F f r s t  o b j e c t i v e s  i s  t o  t r y  t o  secure  t he  r i g h t  
sources  of supply ,  1 unders tand a  previous  speaker  h a s  ex- 
p l a i n e d  t o  you the  functeona of the Mate r i a l s  S e r v i ~ e s  Dept. 
We a c t  a s  c o n s u l t a n t s  and coosdfnalx %the purebases of c e r t a i n  
m3telafals. I n  t h a t  fun@%fm-wc a r e  every  day t ryeng  t o  h m t e  
new sourees ,  new $&as and new m a t e r i a l s .  Tws years ago w e  
started- t o  brsadea  our 'norizons f o r  sources  of supply,  and E 
t h i n k  i t  was t h e  f i r s t  tame fs t h e  h i s t o r y  of t h e  General 
E l e c t ~ i c  Co~pany  t h a t  the Purchasing Department sen% a man 
abroad  f o r  t h i s  purpose.  1 happened t o  be %be one t o  g~ over 
$0 E u ~ r ~ p e  t o  gcour the E u ~ o p e a n  market ,  I spent 10  weeks 
over  t h e r e ,  t ~ a v e l f n g  through Prance,  L w r e m b s ~ g ,  Germany, 
I t a l y ,  Switzer land,  B e l g i m ,  Denmark, Sweden and England; i n  
8'11, making about  140 c o n t a p t s ,  and checking a l l  types  of 
m a t e ~ i a l s  c o b a l t ,  n i c k e l ,  ? s t e e l ,  aluminum, copper,  a sbes tos ,  
pape r ,  pu lp ,  chemica ls ,  Af ter  1 came back  and r epor t ed  t o  M r .  
Pexton, i t  was decided t h a t  we would s e t  ~p a  permanent repre- 
s e n t a t i v e  of t h e  b ' laterials  S e r v i c e s  Department f n  P a r i s  We 
s e l e c t e d  a  young f e l low by the name of Jack WfIlfams who was 
working wi th  the  Hn%erna%ional General  E l e c t r f c  Gorapany fn P a r i s .  

I look  a t  t h e  European sources  a s  craftsmansl3ip. I donn % 
b e l f e v s  y o u a r e  ever gojing t o  g e t  any th ing  in l a r g e  prodtsc.t;fon 
faa Europe, bu t  y o u s r e  going $0 g e t  new ideas  and t h e r e  e r e  
a l s o  p s s s i b f l f t i e s ,  f n  t h e  c o u n t r i e s  where these 9s a  low 
l a b o r  r a t e ,  t o  secure such i tems a s  stampings.  WhEbe we have a 



Dan who is equipped,  f nc%dsn t ab ly ,  w i t h  81% the s g e e f f 9 -  
c a t f o n s  of t h e  Genera l  E l e c t r i c  Conqany anh9 "&he t e s t  methods, 
which a r e  k e p t  up- to -da te ,  w e  m u s t  keep hem p o s t e d  as  %o 
what  i s  gofng on. You n u s t  a p p r e c f a t e  t h a t  he is e b o u t  
4,000 miles away and when you r e q u e s t  f n f o r m t i o n  from 
him, even  i f  t h e  i n q u i r i e s  a r e  For  estfaaaatfng purposes ,  
you want t o  e x p r e s s  t h a t  t o  hfm, g9.w him pr ices  t h a t  
he  can work on, and  a l s o  upon reee f .p t  of $;he 2nforana'ePsn 
from him, t e l l  him what happened t o  the job. hie a no t  
h e r e ,  he c a n u  t p i c k  up t h e  phone an4  f f n d  o u t ,  and, of 
cou r se ,  he i s  fo l l owed  by a l l  t h e  vendors o v s ~  t h e r e  a s  t o  
what t h e  r e s u l t s  a r e ,  I know t h a t  you ~517- be i n t e ~ e s t e d  f F  
w e  can  g e t  J a c k  h e r e  t o  t a l k  n o t  oaaby on the  p w c h a s % n g  
t h e r e ,  b u t  hav ing  kfved t h e r e  a s  many y e a m  a s  he has  and 
w i t h  h i s  knowledge of %he d f f f e m n t  e o u n t r f e s ,  t~ h e a r  
h i s  arfews on f o r e f g n  a f f a f r a ,  

On a s n a l l e r  s c a l e ,  th roagh  t h e  I .G .E , ,  we do have 
c o n t a c t s  wf th  $he F a r  E a s t  a s  w e l l  a s  South  America and  
Mexico a s  p o s s i b l e  s o u r c e s ,  and  we a r e  tmaying t o  deve lop  t h a t  
f u r t h e r .  

The seconal s u b j e c t  t h a t  E would. l i ke  t o  S a l k  a b o u t  i s  
one i n  which I am ex t r eme ly  f n t e r e s  ted. Among o t h e r  t h i n g s  
whlch w e  hand le  i n  t h e  Genera l  P roduc t s  Un i t  a r e  pack ing  
m a t e r i a l s ,  The phase  of i t  t h a t  1 wan"bo @ a l l  %o  goklr 
a t t e n t f o n  f s  the packagLng of incoming p r o d u c t s .  H d s n B t  
know what " c h e  amount of money w e  spend on Lncom-ing ma .t;@zr%ala 
i s  I n  t h e  Genera l  E l a c t r f c  Company, b u t  1 a o  know i t Q s  
tremendous, and f made t h e  s t a t e m e n t  some t i m e  ago  t h a t  you 
cou ld  s a v e  a m i l l i o n  d o l l a r s  a  g e a r  j u s t  l f k s  f a l l f n g  o f f  a 
l o g ,  and I r e a l l y  bel ieve  5%.  Y e t  very l i t t l e  emphesls La p u t  
oaa incoming packag ing .  You felbows h e r e ,  worklng on a p r o j e c t  
t h a t  you have ,  c o n s i d e r  the  packagfng of t h e  ou tgo ing  
m a t e r i a l  of" t h e  f i n f s h e d  p roduc t  a s  the Genera l  E l e c t r i c  
Company makes it;. However, on t h e  Encumang p r o d u c t ,  I a o n V %  
know whose d u t y  f t  i s ,  whe ther  S t l a  t h e  p u ~ c h a s l n g  agent  
o r  t h e  packagfng s u p e r v i s o r ,  b u t  ve ry  L i t t l e  emphases Ls p l aced  
on f t .  A s  a n  example; t h r e e  yea r s  ago ,  o r  j u s t  a f t e r  the 
war ,  I went t o  E r i e  ? t o  the  R e f r i g e r a t o r  D i v i s i o n  and set  ci& a 
pu rchas ing  depar tment ,  and  one of the  f i r s t  t h f n g s  t h a t  was 
c a l l e d  t o  my a t t e n t i o n  was t h e  packag ing  of a  g l a s s  t r a y  t h a t  
went  under t h e  e v a p o r a t o r  t o  c a t c h  t h e  w a t e r  from d e f r o s t f n g .  
The vendor was hav ing  t r o u b l e  secuvfng  boxes t o  pack t h a t  
g l a s s  t r a y .  A s  I r e c a l l ,  i t  weighed 3 t o  4 pounds.  On g e t t i n g  
t he  c a r t o n  t h a t  i t  was packed f n  I found f %  was a 206-pound 
t e s t  box; consl .derably  over-packed.  So, w i t h  v e r y  l e t t l e  
imag ina t i on ,  w e  used c o r o f l e x ,  a  m a t e r i a l  whlsh f s  sfrmflar 
t o  t h e  m a t e r i a l  you use t o  s h f p  books i n o  It 5s a s t n g l e  
s h e e t  on one side w f t h  c o r r u g a t i o n s  on t h e  o t h e r .  We wrapped 
i t  around t h e  t r a y  and t a p e d  i t ,  ex tended  f t  on bo th  ends  
and t h a t  d i d  t h e  t r i c k ,  There f s  one sf those  t r a y s  t o  e ach  . 
box and  we saved  a b o u t  2-182 c e n t s  a box - on a ~ 0 8 , 0 0 0  
r e f r i g e r a t o r  p r o d u c t f o n  a t  t h a t  t im - which amounted t o  a 



c o n s f d e r a b l e  amount of money. The second I t em was t h e  vege- 
t z b l e  pan ,  When you a r e  working on packaging,  t h e  u l t f m a t e  g o a l  
i s  no packag ing .  The v e g e t a b l e  pan  and meat t r a y  we used 
averaged  abou t  3 t o  a  r e f r f g e r a t o r ,  The p a r t f c u l a ~  fndEvfdual  
box c o s t  abou t  5 c e n t s  a  p f e c e ,  What w e  were workSng t o ,  un- 
f o r t u n a t e l y ,  w e  c o u l d n q  trfnfsh t h e  p r o j e c t  - was t o  e l f m f n a t e  
t h e  box e n t f r e l y  by hav ing  s p e c i a l  t f e r s  i n  t h e  t r u c k ,  s ~ h e r e  
we cou ld  b r f n g  t h e  pan,  unboxed, r f g h t  i n t o  E r i e  and t hen  p u t  
5-ti i n t o  a  l a ~ g e  box i n t o  t h e  r e f r f g e r a t o r  t h a t  h e l d  a  com- 
biaaatgon of d i f f e r e n t  gadge t s  ( l e e  t r a y s ,  e t ~ . )  There was a  
p o s s % b E l i t y  of s a v i n g  15 c e n t s  e r e f r f g e r a t o r .  Now, of cou r se ,  
bo th  of t h o s e  a r e  l a r g e  p r o d u c t i o n  i t e m s .  

We we powdered soap f n  a l l  our  washrooms. It on ly  
 mounts t o  abou t  $50,000 a  y e a r ;  b u t  t h a t  soap comes t o  us ,  
o r  did come t o  us ,  f n  shfpboard  c a r t o n s  f n  1 l b ,  c o n t a f n e r s ,  
5 - l b ,  c o n t a f n e r s ,  and f i b e r  drums which h e l d  abou t  50 l b s .  
By go ing  over  t o  a k r a f t ,  P t h f n k  i t  was a  50 - lb .  k r a f t  bag 
on t h e  s m a l l  q u a n t f t f s s ,  1 and 5 l b s . ,  and a l s o  a  rnul t l -wal l  
bag on t h e  f i b e r  drum, w e  were a b l e  t o  s ave  abou t  10%. I n  
o t h e r  words,  t h e  c o s t  of t h e  soap  package was a b o u t  l d  c e n t s  
a  pound and we were a b l e  t o  s e c u r e  a 1 c e n t  p e r  pound r e d u c t f o n  
by p u t t i n g  i t  I n t o  pape r  bags ,  So, f e l l o w s ,  1 t h i n k  t h e r e  l s  
a g o l d  mine t h e r e  t h a t  h a m "  been touched and I thenk  more 
eniphases should  be p l a c e d  on i t  a s  a p o s s l b l e  s a v i n g s .  

Those s r e  t h e  o n l y  two s u b j e c t s  that ;  I had t o  b r i n g  up t o  
you t h i s  morning. I would be v e r y  g l a d  t o  answer any q u e s t i o n s  
wh%ch you may have ,  

On t h e s e  i t ems  such  a s  you mentfoned, l i k e  soap,  and  
Stems t h a t  a r e  used i n  s m a l l  q u a n t i t i e s  around each  p l a n t ,  a r e  
t h e ~ e  any  b a c f l i t f e s  w i t h i n  t h e  Company whereby w e  cou ld  buy 
t h a t  q u a n t i t y  f o r  a l l  p l a n t s  and t h e n  d i s t r i b u t e  f t  ou t  t o  t h e  
v a r f a u s  p l a n t s ,  o r  i s  t h a t  t o o  expens ive?  

< 

Y e s ,  t h a t  Is what we t r y  t o  do f n  t h e  M a t e r i a l s  S e r v i c e s  
Depar tment ,  That  i s  t h e  r e a s o n  we buy c e r t a f n  items, t o  t r y  
t o  c o n t r a c t  f o r  volume, sometimes b r f n g  f t  I n t o  a  c e r t a i n  s p o t  
and t h e n  s h i p  o u t  from t h e r e ,  O f  c o u r s e ,  you have t h e  i n v e n t o r y  
t o  c a r r y ,  you have t h e  h a n d l i n g  cha rges  and t h e  s e r v f c e  c h a r g e s .  
But w e  do  t r y  t o  c o n t r a c t  and t h e n  draw on t h e  vendor f o r  our  
d i f f e r s n t  hoca t fons  hav ing  him c a r r y  t h e  i n v e n t o r y  and t hus  
s e c u r e  t h e  o v e r s - a l l  volume pu rchase  d f s c o u T s .  



How do we c o n t a c t  J ack  Vf l l fams?  

ANSWER 

We have a sked  t h a t  you s t a r t  by w r f t i n g  t o  m e  and t h e n  
I would g i v e  you t h e  a d d r e s s .  Copfes of your Tnquf r fes  
would be marked f o r  my a t t e n t i o n .  Tie r e a s o n  f o r  thSis f s :  
hav ing  been over  t h e r e  I know t h a t  he f s  f a c e d  w i t h  a l o t  of 
p rob lemso  We mfght a s k  hfm t o  quo t e  on 5000 of a  p a r t P c u l a r  
f tem,  b u t  we  want t o  be s u r e  w e  g fve  hfm a l l .  t h e  fnf'ormatfon. 
Another  t h f n g  you must r e a l i z e ,  he has  t o  change a l l  of t h e  
s p e c i f f c a t i o n s  and w e i g h t s  and measures over  t o  t h e  European 
me t r f e  sys tem s o  he wants  t o  g e t  t h e  complete s p e c f f i c a t i o n s ,  
He  wants  a l l  t h e  i n fo rma t fon  you can g fve  hfm, whether  f t  
i s  a  s p o t  delivery, whe ther  you a r e  w i l l i n g  t o  c o n t r a c t ,  
whether  you a r e  j u s t  g e t t f n g  a n  e s t f m a t e  and d o n B t  f l g u r e  
on p l a c f n g  any  o r d e r .  So t h a t  i s  t h e  o n l y  r ea son  1 am f n  
t h e  p i c t u r e  a t  a l l ;  j u s t  t o  be s u r e  t h a t  w e  c l e a r  t h e  
i n q u f r f e s .  

QUESTION 2 

Again, f t  may mean, f o r  i n s t a n c e ,  you shorrhd t a k e  t h e  t r f p  
i f  i t  9s  impor t an t  enough. I t h i n k  i t  i s  ha rd  t o  s e a l i ~ e ,  a t  
l e a s t  i t  was f o r  m e ,  t o  go  f o r  i n s t a n c e  from P a r i s  t o  $pa in  
f s  l i k e  go ing  from h e r e  t o  Chicago,  The In t e rna t fona l .  Genera l  
E l e c t r f c  Company have pep re sen t a  tfves f n  t h e  v a r f  ous c o u n t r i e s  
whom t h e y  c a n  c a l l  on t h e  phone and g e t  t h a t  f n fo rma t fon ,  I 
know s e v e r a l  of you have b rought  up, f o r  Enstance ,  checkfng 
motors  i n  Swi tze rPand .  I n  j u s t  a  few minu t e s ,  Jack  can  g e t  
f n  touch w i t h  t h e i r  r e p r e s e n t a t f v e  t h e r e  t o  go over  and sea 
t h e  company and g e t  you t h e  fn fo rma t fon ,  

QUESTION 

How d o  t h e  p r i c k s  and  d e l i v e r y  r u n  on f  o r e f e n  machine 
t o o l s ,  e s p e c i a l l y  machfne p r o d u c t s ?  

ANSWER 

A v a f l a b f l i t y  f s  good. However, t h e r e  w i l l  be a  d u t y  on 
i t .  I t h i n k  w e  would have t o  g e t  down t o  t h e  i n d f v f d u a l  c a s e s  
of what you a r e  r e f e r r i n g  t o  and check w i t h  Jack  Bf he comes 
h e r e .  He ha s  s p e n t  c o n s i d e r a b l e  tame on such  items. 

QUESTION 

I n  what c a t e g o r y  do  t h e s e  m a t e r i a l s  f a l l  t h a t  w e  shou ld  
be l o o k i n g  fo rward  t o  t h e  f o r e i g n  marke t s?  



1 wouldnf t book f o r  a n y t h i n g  where t h e r e  a r e  l a r g e  
q u a n t i t f e s .  I would kook f o r  t h e  thSngs of s p e c f a l  m % u ~ e  
whesle 2% would t a k e  l a b o r  t o  produce  them. As a n  example, 
we a m  t r y f n g  ou t  f n  Coshocton a  v e r y  f f n e  woven g lass  
c l o t h ,  f f n e r  t han  can be produeed f n  t h f s  c o u n t r y ,  MOW f o r  
cer ta8 .n  a p p l i c a t i o n s  maybe t h a t  %s wha% you want;  maybe f o r  
a f u n c t i o n a l  p a r t  of a n  a p p a r a t u s  t h a t  you a r e  p u t t i n g  i n t o  
i t  you woubd l i k e  t o  use i t .  Stampings a r e  no% t o o  d i f f i -  
c u l t  t o  o b t a i n  a t  r e a s o n a b l e  p r f c e s  i n  Sweden o r  when you 
g e t  i n t o  Germany where you 'have low laboa? c h a r g e s .  But 4: 
would l o o k  a t  f o r e f g n  s o u r c e s  wkem p o s s i b l y  c l o s e  t o l e r a n c e s  
a r e  r a q u f r e d ;  i n  o t h e r  words,  somethfng you a r e  go ing  t o  
spend some l a b o r  on t o  produce .  PouDre never gofng t o  g e t  
aragthEng from t h e r e  i n  q u a n t i t y  u n l e s s  you a r e  t a l k f n g  abou t  
somethfng l i k e  chemica l s  such a s  have been produced i n  the 
p a s t  f rom Germany, They a r e  no ted  f o r  t h e f r  chemical  know-howo 
They have new Edeas new chemica l s  and ,  of' c o u r s e ,  we a r e  
t r y f n g  t o  keep i n  touch  w i t h  them, 

go.  Again y o u w f l l  have a  d u t y  t o  pay on t h a t .  We have 
o b t a i n e d  some chemfca l s ,  however, and we have a p ropos i tLon  
r i g h t  now f o r  t h e  Chemical Department ,  I t h f n k  f t v s  p h t h a l f c  
anhyd r ide ,  f nc lud fng  t h e  d u t y  f t  fs about  112 c e n t  p e r  
pound under t h e  domest ic  ma rke t ,  That  would come out of Br\lgiulmo 

QUESTION: 

Is t h e r e  any  machfnery s e t u p  whereby f d e e s  t h a t  have 
been. put  2 n t ~  e f f e c t  f n  E u ~ o p e  c a n  be brought  over  h e r e  and  
p u t  i n t o  eTf"ect4 
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Mhat we i n t e n d  t o  do, and have done P t  i n  a few i n s t a n c e s ,  
-9s t o  p u t  t h a t  through on your Value Ana ly s i s  FJews, John 
Horn" g r o u ~  does a  l o t  of t h a t ,  t o o ,  through t h e  Eng inee r fng  
Depsr tmento  

Next we n & l l  heas? J. E, Carey and G .  R ,  Somervf l l e  of 
Shell Cbemfcal,  



J, E ,  CAREY 

We have con tac t ed  many G .E, Development Departments 
and klorks Labora to r f e s  and by t h i s  means a r e  a b l e  t o  
i n t roduce  our  EPOH Resins  i n  new problems which have t o  be 
so lved  f o r  t h e  f f r s t  t ime ,  

However, I beleeve t h a t  the  value a n a l y s f s  f s  gofng 
t o  open a  new approach f o r  us f n  g e t t i n g  f n t o  old  problems 
w i t h  new m a t e r f a l s ,  We hope t h a t  we can come t o  v f s f t  you, 
f i n d  ou t  what o ld  problems a r e  c u r r e n t l y  befng s tud fed  and 
have you send us t o  t h e  p rope r  development men t o  fn t roduce  
thoughts  about  our r e s i n s  o r  maybe work them o u t  w i t h  youo 

I suppose I should s a y  that,  I f  I can do i n  15 minutes 
what I should do,  t h a t  f s ,  make EPON salesmen out  of you, 
I have a  r e a l  t a s k  c u t  ou t  f o r  m e .  F o r t u n a t e l y ,  1 only have 
t o  d e s c r i b e  p a r t  of t he  EPON s t o r y  h e r e ,  George has  t o  do the  
r e s t  of i t .  What I want t o  t a l k  about  ' i s  s t r u c t u r a l  a p p l l -  
c a t i  ons. Most of the  i n s u l a t i o n  a p p l i c a t i o n s  we t h i n k  of a s  
s t r u c t u r a l  a p p l i c a t i o n s .  Su r f ace  c o a t i n g s  a p p l f c a t f o n s  
which George w i l l  t a l k  about  i s  no t  i n  my f i e l d .  

I n  s t r u c t u r a l  a p p l i c a  tf ons we t h i n k  of adhes ives ,  
l amfna t ing  molding, p o t t i n g  and c a s t f n g  a s  e l e c t r f c a l  f n s u l -  
a t i o n  and foam fnsulbation, t he  l a t t e r  befng h e a t  t r a n s f a x  
i n s u l a t i o n ,  e s s e n t i a l l y  fSve f i e l d s .  

There a r e  b a s i c a l l y  two groups of chsm%@als t h a t  go 
toge ther :  bfsphenol  and ep i ch lo ro -hydr fn  t o  aake EPON r e s i n s .  
We have e i g h t  r e s f n s  made from the  bfs-phenol-epfchlorohydr9n 
cornbfnation and  they  range from a  l f q u i d ,  EPOSN 828 sf  about  
honey o r  molasses v i s c o s i t y  which melts a t  around 9 deg,  C 
t o  s o l i d s  such a s  EPOH 1009 whfch me l t s  a t  150 dego  C. These 
a r e  a l l  t he rmop las t i c  m a t e r i a l s  i n  the  uncured s t a t e ;  whfch 
can  be cured w i t h  variotls  c u r i n g  a g e n t s  and t o  p rov ide  
thermoset  p roduc t s .  These e i g h t  p roduc ts  melt i n  approxf - 
mately  25 deg.  i n c r e d e k t s ;  25 deg. C increments  from 9 deg.  C 
up t o  150 deg ,  C. The m a t e r i a l s  a r e  cured  by c r o s s - l f n k f n g  
w i t h  amfnes, a c i d s ,  and r e s i n o u s  m a t e r i a l ,  George wfbl  t a l k  
somewhat about  t h e  r e s inous  m a t e r i a l s  such a s  the  pheno l i c s  
t h a t  a r e  used a s  c ros s - l fnkages .  Heebl a l s o  t a l k  about  
a n  amfne-cured system f  o r  s u r f a c e  c o a t i n g .  

The amfne-cured systems t h a t  we t h i n k  of f n  t h e  
s t r u c t u r a l  a p p l f c a t f o n a  and i n s u l a t i o n  a p p l i c a t f o n s  a r e  p r f -  
rnar i ly  wf th  t h e  l i q u i d  c u r i n g  a g e n t s  f o r  c a s t f n g s  (demon- 
s t r a t i o n  p i e c e  h e l d  up) o r  lamina t i  ng where we can  r o l l  up a  
tube (dernocst ra t fon p i e c e  h e l d  up) w i t h  t h e  l f q u f d  r e s i n  
wf th  t h e  c a t a l y s t  i n  it;, o r  we can  make f l a t  l amfna tes  
(demons t r a t e ) .  You can a l s o  use t h e  arnine cu r ing  a g e n t s  t o  cure  



adhes ives .  The P iqu id  amfne would be used where you want t o  
use  She k iqufd  r e s i n .  This  5s a  100% r e a c t i v e  glue l i n e ;  
you j u s t  have t o  smear t h e  r e s i n  m e e d  w i t h  t h e  c a t a l y s t  
on bo th  f a c e s  0%" the  meta l  t h a t  you want t o  j s f n  t o g e t h e r  
and l e a v e  them. Thes i s  p a r t i e u l e r l y  u s e f u l  i n  a$m%nepm-to- 
a l m f n w  glue l i n e s  s t a f n l e s s  s t e e l ;  a t e e l  rubber ,  p l a s t i c ,  
p o l y e s t e r  p3bastf@s, and l u c i t e  , S h e l l  B u l l e t 1 . n ~  on EPON 
Adhesive VI: and V P I I  cisserfbe some of t he  uses, 

Other a p p l i c a t i o n s  f o r  adhes ives  you might t h i n k  0% 8s 
s e a l e r s  where you want t o  jofnt; two s u r f a e e s  together  t o  
make a t ank  o r  a  p r e s s u r e  s e a l  o r  t o  g lue  heads ori e;xpkos;kon- 
proof motors ,  

I n  c a s t f n g  a p p l i c a t i o n s ,  we t h fnk  of mi4xa.y things, 
The f i rs t  t b f n g  we thought  a b o u u n  c a s t i n g  a p p l f c a t i o n s  was 
r l g i d a z a t i o n  of smal l  e l e c t r o n i c  c i r c u i t s  by p o t t i n g  them o r  
@eating them wi th  the EPON. Good adhes ion  t o  a l l  the  p a r t s  
i n a i d e  and good thermal  shock r e s i s t a n c e  fs ob ta fnede  The 
p o t t e d  c % r c u i t  can  be exposed t o  -60 deg. C .  and then hea ted  
up t o  200 deg. C. wi thou t  breakfng o r  c r a c k i n g  of t he  r e s i n s  

One of t h e  important, advantages  of $he m a t e r f a l  i n  c a s t -  
i n g  a p p l i c a t i o n s  i s  t h a t  i t  has v e r y  low shr inkage  on cu re .  
Shr inkage i s  important  he re  because h igh  sfirfnkage wLlH cause 
crusb%ng sf smal l  e l e c t r o n i c  tubes ,  Low ahr$nkage, of course ,  
w L l l  g e t  away from t h a t .  EPOn rresfns s h r i n k  probably  k s 8  t h a n  
2 6  on c u r i n g .  This f  s a c o n s f d e r a b h  advantage aver  the  
po lyes te r  r e s f n s  which wf lb  shrink anywhere from 6 to 12$, 
aome of t h e  fo rmula t ions  s h r i n k  a s  h igh  a s  20%. The fact;  t h a t  
w e  have adhes ion  t o  e l e c t r f c a l  heads w i l l  help t o  g ive  h e m e t i c  
s e a l f n g  ppoper t$es .  P I  you ehoukd c a s t  a  c o i l ,  f o r  i na t enee ,  
you @an  r u n  yohlr Leads i n  t o  t h e  aaesfn and expec t  t h e  r e s % n  
t o  adhere t o  t h a t  lead. and no t  %l low a  channel  t o  form f o r  
w a t e ~  t o  f l o w  i n  o r  humidi ty  t o  p e n e t r a t e ,  

Other c a s t i n g  a p p l i c a  t f p n s  would inc lude  p o t t i n g  o ~  c a a t -  
i n g  of s o l i d  l00$ r e a e t f v e  ccr$tfngs which would go on bus b a r s  
o r  even  Sn t o t a l  e n c a p s u l a t i o n  of motor asmatures and s t a t o r s .  
Them is  aee group i n  General  E l e c t r f c  who have p o t t e d  'gag" 
motor which we f e e l  Ps a  r e a l  fzntwe thought .  They a c t u a l l y  
c a s t  a  5 El? motor s t a t o r  and the  r o t o r  i n  r e s i n  w i t h  no i n s u l -  
a t i o n  on the  copper a t  a l l ,  t h e  copper p feees  were held i n  
p l a c e  by shims and t h e  r e s i n  was poured in around them and 
b u i l t  up t o  gfve a  s o l i d  b lock  which could  wi th s t and  a h igh  
temperature  of 170 dego C and could  wf ths tand  a 1700 RBM s p i n .  
I b e t t e r  e l a b o r a t e  a  l % $ t l e  b i t  on t h i s  170 dsg, C, The p r e s e n t  
EPOH r e s h s  dona t have much s t r e n g t h  a t  &he 176 deg,  C *  o r  t h e  
208 deg ,  C temperature  whfch I mentionedo However, they do no t  
d e t e r i o r a t e  a s  you o f t e n  s e e  pheno l i c  r e s f n s  o r  t h e  p o i g e s t e r  r e s i n s  



whfch w f l l  beg in  t o  c r a c k  and pee% o f f .  We f e e l  t h a t  t h i s  
l i t t l e  lamfnate   demonstrate^ t h f s .  I t g s  been a t  200 deg. 6. 
f o r  approxima t e l y  200 hours  anel has j u s t  tu rned  s l f g h t h y  
brown. It has  s t i l l  - a f t e r  be ing  r e t u r n e d  t o  room t e m -  
p e r a t u r e -  r e t a f n f n g  most of i ts o r i g f n a l  s t r e n g t h .  Exper i -  
mental  Epoxy r e s f n s  a m  be ing  prodaxed i n  our Labora to r i e s  
which show good s t r e n g t h s  a t  480 deg. F, 

For  l a m h a t i n g  appbiee  t fons  where you would t ake  g l a s s  
c l o t h  o r  your "Misamatf' o r  a s b e s t o s ,  t h e  types  sf  r e s i n s  
which w e  use normally w i l l  be t he  s o l i d  ones wsh%ch w i l l  B e  
d f a so lved  f n  s o l v e n t s  and used a f t e r  f i r s t  being c a t a l y z e d .  
I n  t h i s  ca se ,  you would t h i n k  of one of t h e  high tempera t a r e  
r e a c t i v e  c a t a l y s t s  such a s  dicgandiamid which f s  a n  amfne 
type o r  you can use t h e  a c i d  type cur fng  agen t s  such aa  
p h t h o l f c  a n h y d ~ i d e  which w f l l  e a t e f i f y  w i th  t h e  EPOEii r e s i n .  
Impregnate t h e  paper  o r  mat, bay a l l  the  pfeces t o g e t h e r  
aftela t hey  have been r u n  through t h e  d r y e r ,  and then p r e s s  
c u r e .  EPON l amina t e s  of t h e s e  n a t u r e  can be cwed a t  low 
p r e s s u r e ;  there f s  no vo la t ebe  gfven off  du r ing  cu re ,  s o  
you d o n f t  have t h e  problem t h a t  you do w i t h  phenol ics  nameby 
t h a t  t h e g  have t o  & h e a t e d  a t  a  h igh  p r e s s u r e  if" c u r f e g  coo l  
f n  t h e  p r e s s  i s  r e q u f r e d .  Cooling of EPQNS i n  t h e  p r e s s  i s  
not  r e q u i r e d .  F o r  i n s t a n c e ,  t h i s  lamEnate was made a t  25 
p s i  (demons t ra t ion) .  I t u s  a  good s o l i d  l amina te ,  a s  yon see. 

Another p o i n t  t h a t  occurs  i n  making lamfnafea w i th  EPON 
r e s i n s  f s  t h a t  t hey  show very  good r e s f s t a n c e  t o  delaminatfon,  
which 1s something t h a t  has  been d i f f i c u l t  t o  ob ta fn  wi th  
o t h e r  r e s i n s  u s ing  g l a s s  c l o t h .  EPOR l amina te s  have good 
mach ineab i l f t y  and y o u ' l l  f  fnd,  we f e e l ,  vary  a p p l f e a t f o n s  
Tn p r i n t e d  c f r c u f t s  and t a p e s ,  and I n  eppl fca tLons  where a r c  
r e s f  s t a n c e  is  r e q u i r e d  f n  a  laminate, such a s  swf tchgear  , 
See S h e l l  Lamfna tEng Brochure.  

Another gene ra l  p roces s  which t h e  EPONS a r e  used f o r  
I s  molding. One of t he  most  i n t e r e s t i n g  th ings  t h a t  Isve 
been seed ing  done i n  molding s o  f a r  a s  a  low-pressure  
s o - c a l l e d  s l u s h  rnold%ng wherein  some of the  men a t  G.E. 
3.n Er fe  p l aced  a  r e l a y  p a r t  t h a t  had former ly  been machined 
usfng rnachfning ope ra t ions  on the  small lamina te ,  made of 
t e x t o l i t e ,  and the  two c o n t a c t s  were t hen  ~ i v e t e d  t o  t h a t ,  
They were a b l e  t o  t ake  t h e  two c o n t a c t s ,  p u t  them i n  a  mold 
and s q u f r t  I n  a  f i l l e d  and c a t a l y z e d  l i q u i d  EPON r e s i n  and 
j u s t  l e ave  S t  t o  c u r e .  That  e l imfna ted  a l l  the machining 
ope ra t ions  and came up w i t b  a n  end produc t  which, t heg  f e l t ,  
was more s a t i s f a c t o r y  a l l  around wfth  cons fde rab le  l a b o r  
s a v i n g *  The r e s i n ,  of cou r se ,  p robably  c o s t s  a l i t t l e  more 
i n  t h a t  ca se  than  %he normal phenol fc  r e s i n  which was used.  
Rowever, t he  s av ing  i n  l a b o r  was the  important  p o i n t .  



Thinking of the EBQM r e s i n s  i n  foam a p p k f c a t i o n s  or b e a t  
t r a n s f e r  f n s u l a t i o c s ,  ve ry  lf t t k e  work has  been done. However, 
work ha s  been s t a r t e d  wf th  t h e  hope of" deve lopfng  a  f o a m  which 
w91l have good v i b r a t i o n  resfs t a m e ,  We do have a  foam which 
has  good v i b r a t i o n  r e s i s t a n c e  and f t  ha s  E s d  c h e m f ~ a b  and h e a t  
~ e a i s t a n c e ~  Y o u o l l  f i n d  En t h e  p h e n o l i c  f o a m  whfch a r s  used f o r  
insu.7,ation now t h a t  you p r o b a b l y  have very posna v i b r a t i o n  
r e s f s t a n c e  and t h e  p o l y s t y r e n e  wh%ch a r e  a l s o  a v a f l a b h e  d o n ' t  
have v e r y  good s o l v e n t  o r  h e a t  resistance , See Shell. B u l l e t e n  
oaa EPON foams. 

1 guess  I ' v e  a l r e a d y  gone over  my t ime. I s h a l l  t u r n  t h e  
descusseon  over  t o  George and hope t h e r e g l l  be t i m e  a f t e r w a r d s  
t o  answer any q u e s t i o n s ,  

QUESTION: 

W f L L  the  EPQM foams be Less expensive t h a n  p r e s e n t  foams? 

It Olb be more expens fve  The EPQN r e s i n s  which we t h i n k  
of i n  foams a r e  p r o b a b l y  60 c e n t s  a Ib. t o  s t a r t  o u t  ~ 9 t h ;  
s t y r e n e  i s  abou t  30 c e n t s  t o  s t a r t  ~ 9 t h ~  P r o c e s s i n g  c o s t s  a r e  
p r o b a b l y  t h e  same i n  bo th  c a s e s .  

W f l l  i t  be p o s s i b l e  t o  a p p l y  EPON foams cont lnuousby? 

A NSXER : 

We hope y o u ' l l  be a b l e  t o  do  t h a t ,  yes. Also ,  w e  f e e l  
t h a t  y o u s l l  be a b l e  t o  s p r a y  foam, Spray  t he  foaming f o ~ m u k a t i a n  
anf3 have i t  faam a s  i t g o e s .  

t 

What cupe t empe ra tu r e s  wil l  be n e c e s s a r y  t o  p r e p a r e  f oams3 

A ,RJSMER : 

Room tempera tu re  foams have been made wf th  liquid EPONS, 
a l s o  foams have been made where a  f l ame-spray ing  gun was used.  
The h e a t  sf t h e  gun which meltedt t h e  r e s f n  kicked o f f  t h e  
foaming ags i l t  and n a s  s u f f i c f e n t  t o  c a r r y  on t h e  c u r e  a f t e r  f t  l i t  
on t h e  s u r f a c e  t o  be covered .  Of c o u r s e ,  i f  y o u ' r e  go ing  t o  
s p r a y  on steel y o u g l l  p robab ly  want t o  p r e h e a t t h e  s t e e l  wf-bh 
the SLzme gun f o r  a  minu te .  



J i m y  has  t o l d  us aborrt t he  Epon r e s f n s  and the  r fg%d 
p l a s t i c s ,  Now, George Somerv i l l e  of t h e  same company Ps 
going t o  t e l l  us about EPOM s u r f a c e  coa"sings. 

GEORGE SOMERVILLE 

J i m  Carey has  j u s t  t a l k e d  t o  you about  the e i g h t  EPON 
r e s i n s  t h a t  a r e  c o m e r c f a l l y  a v a i l a b l e .  Of t he  e i g h t ,  t h e  
h ighe r  molecular  weight m a t e r i a l s  a r e  the  resSns t h a t  a r e  
used i n  s u r f a c e  coa t f n g  a p p l i c a t i  ons . These inc lude  EPOB 
1001, EPOn 1004,  EPON 1007, and EPON lOO9. EPON r e s f n s ,  
by themselves I n  s u r f a c e  c o a t i n g  a p p l f c a t i o n s  a r e  q u i  t e  
u n s a t i s f a c t o r y ,  p o s s e s s i n g  r e l a t i v e l y  poor f f l m  p r o p e r t f e s .  
To d e r i v e  t h e  f u l l  benef5.t from t h e  EPON r e s i n  molecule 
t hey  should be r e a c t e d  w i t h  o t h e r  m a t e r i a l s  a 

EPOB r e s i n s  a r e  h a r d  r e s i n s ,  d i f f e r i n g  from the  gene ra l  
run of hard s u r f a c e  c o a t i n g  r e s i n s ;  such  a s  r o s f n  e s t e r s ,  
ma le i c s ,  p h e n o l i c s ,  and modif ied pheno l i c s ,  inasmach a s  t h e y  
perform the  func t eon  of bo th  a  r e s i n  and a  po lyhydr ic  a l c o h o l ,  
They have hydroxyl groups which can be e s t e r f f i e d  wi th  f a t t y  
a c i d s *  The e s t e r i f i e d  produc t  i s  be ing  used e x t e n s f v e l y  Ln 
the  s u r f a c e  c o a t i n g s  i n d u s t r y  f o r  app lEca t ions  wlnere va rn t shes  
and a lkyd  r e s i n s  a r e  now c u r r e n t l y  be ing  used.  

The p r i n c i p a l  p r o p e r t i e s  of toughness wi thout  embr i t t l emen t ,  
extreme a l k a l i  and chemical r e s i s t a n c e ,  and adhesion a r e  
imparted t o  esters by t h e  EBOM r e s i n ,  

I n  a d d i t i o n  t o  hydroxyl groups,  t h e r e  a r e  conta ined  i n  
t h e  EPON r e s i n  molecule,  epoxI.de l i n k a g e s ,  whfch form 
r e a c t i v e  c e n t e r s  f o r  conve r t fng  t h e  r e s i n  i n t o  s a t i s f a c t o r y  
f i lm-forming m a t e r i a l s .  These convers ions  fnc lude  c ros s -  
l i n k i n g  w i t h  urea type compounds, e i t h e r  urea o r  melamine, 
and a l s o  by t h e  use of a  phenol ic  r e s i n  a d d i t i v e  or  modf f f e r .  
The a p p l f c a t i o n  of t h e  phenol ic  r e s i n  mod i f i ca t fon  g ives  t h e  
utmost i n  r e s t s  tance,  p ~ o p e r t i e s .  Thfs type of p roduc t ,  
however, must be bak?ed a t  h igh  temperatures  i n  o rde r  t o  
a t t a l n  t h e s e  r e s i s t a n c e  p r o p e r t i e s  The General  E l .ec t r fc  
Company has ava f l a b l e  a  phsnoLic rnodifyfng r e s i n  which i s  
used i n  con junc t fon  wf th  EPON 1007 t o  gfve a  c o a t i n g  e x h i b i t i n g  
t h e s e  p r o p e r t i e s ,  

The pheno l i c  rnod5.fied EPON r e s i n  c o a t i n g  i s  of cons ider -  
a b l e  va lue  f o r  t ank  c a r  l l n i n g s ,  f o r  can l i n i n g s ,  f o r  drum 
l i n i n g s ,  and a p p l i c a t i o n s  where extreme r e s f s  t a m e  p r o p e r t i e s  
a r e  requf  r e d .  



There i s  one o b j e c t i o n  t o  t h e  pnenol ic  modffied EPON 
r e s l n  system, and t h a t  i s  i t s  c o l o r  r e t e n t i o n .  To f f s e t  t h i s  
o b j e c t i o n a b l e  p r o p e r t y ,  t he  urea o r  melamfne moeli f l e d  r e s i n  
systems a r e  a v a f l a b l e  which have s l i g h t l y  l e s s  r e s i s t a n c e  
p r o p e r t i e s  bu t  o f f e r  cons ide rab ly  b e t t e r  c o l o r  p r o p e r t i e s  
t han  t h e  phenol ie  modif ied formula t i on,  

We a r e  c u r r e n t l y  working wf th  what we f e e l  i s  a  revo- 
l u t f o n a r y  s u r f a c e  c o a t i n g  system,  This  i s  EPON Res in  Formu- 
l a t f o n  X A - 2 0 0 ,  which a l r  d r i e s  by the  a c t i o n  of a n  amine 
c a t a l y s t  on t h e  EPON r e s i n .  This system i s  based on EPON 1001, 
t h e  lowes t  molecular  weight r e s i n  of the  s u r f a c e  coa t ings  
group.  EPON 1001 i s  a  hard r e s i n  which can be d t s so lved  i n  
convent iona l  s o l v e n t s  l e k e  the  ke tones ,  modified w i t h  a  d i l u e n t ,  
l i k e  t o luene  or xy l ene .  To t h i s  EPON r e s i n  s o l u t i o n ,  e t h y l e n e  
dfamine c a t a l y s t  f s  added, and when a p p l i e d  a s  a  f i l m ,  t h e  coa t -  
i n g  a i r  d r i e s  t o  a lmost  the  .equivalent  chemical r e s i s t a n c e  
of a  baked type c o a t i n g ,  It can  be a p p l i e d  by the  convent iona l  
methods of app ly ing  c o a t i n g  m a t e r i a l s ;  It can be spray  a p p l i e d ;  
i t  can be brush app l f ed ;  i t  can be r o l l e r  coated;  i t  can be d i p  
coa t ed .  

To i l l u s t r a t e  t h e  convers ion  of EPON 1001 i n  s o l u t i o n  t o  
a n  i n s o l u b l e  m a t e r i a l ,  I have i n  my hand a  s o l u t i o n  of EPON 1001 
d i s s o l v e d  t o  50s n o n v o l a t i l e  c o n t e n t  i n  s o l v e n t .  It can be 
seen  t h a t  f t  i s  q u i t e  f l u i d ,  Then, by t h e  a d d i t f o n  of e t h y l e n e  
diamfne c a t a l y s t ,  I have t h e  same s o l u t i o n  conver ted t o  a p roduc t  
which i s  a b s o l u t e l y  f re  of f l ow*  The s o l v e n t  i s  s t i l l  r e -  
t a i n e d  i n  t h i s  m a t e r i a l ,  but  i s  a  g e l  i n  t h e  s o l v e n t .  If 1 
p a r t  of e thy lene  diamfne c a t a l y s t  i s  added t o  100 p a r t s  of 
EPON 1001, no convers ion  occurs .  The s o l u t i o n  has  about  the  
same v i s c o s i t y  a s  the  m a t e r i a l  wi thout  the  c e t a l y s t  be ing  added 
t o  i t ,  

I f  2 p a r t s  of e t h y l e n e  diamfne c a t a l y s t  i s  added, t h e  so- 
l u t e o n  is  conver ted t o  t h e  i n s o l u b l e  s t a g e ,  The recommended 
c a t a l y s t  a d d i t i o n  f o r  t h e  system f f n a ?  l y  a r r i v e d  a t  by s tep-wise  
a d d i t i o n s  i s  6 p a r t s  p e r  hungred, which g ives  t he  most s a t i s -  
f a c t o s y  r e s u l t s .  t 

Let  us assume t h a t  a  e e r t a f n  r a t e  of cure  i s  obta ined w i t h  
%he recommended 6 p a r t s  p e r  hundred.  The n a t u r a l  i n c l i n a t i o n  
t o  a c c e l e r a t e  t h i s  r a t e  of cure  would be t o  i n c r e a s e  t h e  c a t a l y s t  
a d d i t i o n ,  I f  t h i s  f s  done, the  opposf te  e f f e c t  f s  produced; 
t he  c a t a l y s t  a c t u a l l y  a c t s  a s  a  s o l v e n t  f o r  the  g e l ,  and convers ion  
does n o t  t ake  p l a c e .  I n  one specef  i c  i n s t ance ,  we encountered t h i s  
d i f f i c u l t y  when a n  improper ly  formula ted  sample was submt t ted  t o  a  
p r o s p e c t i v e  consumer which con ta ined  twice  t he  r e q u i r e d  amount of 
c a t a % y s t .  The produc t  d r i e d  s a t i s f a c t o r f l y .  By t h a t  i s  meant t h a t  
t h e  s o l v e n t  evapora ted  and a  f i l m  was formed. However, t h e  
wa te r  r e s i s t a n c e  was s e r i o u s l y  i r n ~ a i r e d ,  and a f t e r  24 hours 
imers i  on i n  d i s t i l l e d  w a t e r , "  the- m a t e r i a l  had complete ly  
f a i l e d .  



Mfth t h e  amfne cured system, some very f n t e r e s t f n g  
a p p l i c a t i o n s  can be sugges t ed ,  These applfcat ' ,ons a r e  s o  
va r f ed  t h a t  f t  9s d f f f f c u l t  t o  i nc lude  them a l l o  It f s  
being regarded f o r  f  u rnf ture - type  f f n f s h e s ,  because one 
of t h e  ou t s t and ing  f e a t u r e s  of t h e  system i s  t h e  f a c t  t h a t  
1 t can be a p p l i e d  a t  hPgh s o l i d s .  The system a t  45% non- 
v o l a t f l e  con ten t  can be sprayed q u f t e  r e a d f l y .  It e x h f b f t s  
tremendous b u i l d  a t  t h i s  r e l a t i v e l y  hfgh s o l i d .  The g l o s s  
c h a r a c t e r f s t f c s  a r e  a l s o  a n  ou ts tandfng  f e a t u r e  of t h e  
system a s  you can  s e e  from t h e  pane ls  on d i s p l a y .  No 
s y n t h e t i c  o r  l a c q u e r  type F u r n i t u r e  f i n i s h  has  y e t  approached 
t h i s  g l o s s ,  

Semf-gloss f u r n f t u r e  f f n f s h e s  can be  produced wf th  t h e  
system en a  convent iona l  manner sfmply by the a d d t t f o n  of 
f l a t t i n g  pigments .  Thfs pane l  r e p r e s e n t s  a  semf -g los s  f u r n 9 t u ~ e  
f i n i s h  formulated a long  t h e s e  l i n e s .  

Fi lms of the  amfne cured system posses s  the  c h a r a c t e r i s t i c  
r e s i s t a n c e  p r o p e r t i e s  of the EPON r e s f n s  which Inc lude  a l k a l i  
and a c i d  r e s i s t a n c e  and good r e s i s t a n c e  t o  s o l v e n t s .  They a r e  
no t  a s  good a s  EPON r e s i n  baked systems I n  any of t hese  
p r o p e r t i e s ,  bu t  one must remember t h a t  w e  a r e  d i s c u s s i n g  
a n  a i r  d r f e d  c o a t i n g  system, and t o  a t t a i n  t hese  p r o p e r t i e s  
by a i r  d ry ing  i s  a n  achfevem6x&. 

To demonstra te  t h e  r e s i s t a n c e  p r o p e r t f e s  of the  amfne 
cured  system, we e v a l u a t e d  it  by s p o t  t e s t f n g  w i t h  m t h y l  
i s o b u t y l  ketone,  50$ s u l f  w t c  a c t d ,  and 36$ hydrochlor fc  
a c i d  ve r sus  o t h e r  types  of c o a t i n g  systems.  You can see 
on the  paneb where t he  36% hydrochlor ic  a c f d  a t t a c k e d  t h e  
f i l m ,  The 5Q$ s u l f u r i c  a c i d  had no e f f e c t .  W$th r e s p e c t  
t o  t he  methyl fsobutyb ketone,  f t  haa s t a r t e d  t o  s o f t e n  the  
f i l m ,  b u t  t h f s  i s  a  s u r f a c e  s o f t e n i n g ,  and f i l m  f n t e g r f t y  f s  
st111 i n t a c t  i n  t h e  p e r i o d  of t ime of s p o t  t e s t i n g .  

By comparfson, he re  f s  a  pane l  coa ted  w i t h  a  convent iona l  
commercial baking a lkyd  type  f i n i s h .  It 'has been exposed t o  
t h e  same r e a g e n t s  a s  t h e  m i n e  cured system wfth t h e  methyl 
i s o b u t y l  ketone readfhy  a t  t ack ing  f t, and t h e  36% hydroch lo r i c  
a c i d  a c t u a l l y  d e s t r o y i n g  the  f f l m ,  Res i s t ance  t o  50% s u l f u r i c  
a c i d  i s  good, b u t  i t  does no t  compare w i t h  t h e  r e s i s t a n c e  
of t h e  amine cured system - and t h i s  i s  a  baked f i n i s h .  The 
p a n e l s  I have h e r e  i l l u s t r a t e  2 112 hours i n  20% b o i l i n g  
c a u s t f c  s o l u t i o n  i n  which a  v fny l  whi te enamel, a  baked 
a lkyd  whi te  enamel, and a  whi te  enamel based on the  amfne 
cured system have been compared, The baked a lkyd systean has 
been complete ly  des t royed  by t h e  fmmersion. The v fny l  system 
has  s t a r t e d  t o  be a f f e c t e d ,  a s  has  t h e  amine cured system. 
However, we can r e a d f l y  s e e  t h a t  t he  amfne cured system i s  i n  
b e t t e r  c o n d i t i o n .  



From t e s t s  t o  d a t e ,  t h e  emfne cured system i s  e x h f b i t f n g  
good e x t e ~ i o r  damabiBLtye A c t u a l l y s  t he  s y s t e a  bas s o  new t h a t  

e n  impsssfbEe t o  o b t a f n  extended expostme t e s t s ,  
$&fa pane l  has  been ou t  on a  t e s t  r a c k  f o r  sLx months. It 
shows no a p p r e c i a b l e  l o s s  i n  g l o s s ;  i t  f s  not  ehe lk ing  ex@essivE?- 
l y ,  and i t s  gene ra l  comdftfon $a very  good. I n  a d d i t i o n  t o  t he  
t e s t  r a c k  exposure,  t h e r e  have been two automobfles coa ted  
w i t h  automotive r e f i n i s h i n g  enamels baaed on t h e  amfsae csaxed 
system f n  thLs six monthaQ period. ,  Both e a r s  ape  in a c t u a l  
s e r v i c e ,  and t h e  f i n f s h  L s  ho ld ing  up very nfeeBy. 

1 would l i k e  t o  show you several,  pane ls  of a  grEner  based 
on t h e  amfne cured system. Thf s paneb shown a  conventf onak 
s y n e t h e t i c  enamel based on a n  a lkyd  a p p l i e d  over  t h e  p ~ f m e r  * 
The ho ldout  9s good, the  sanding p rope r%fes  a r e  ~ a t f ~ f a ~ t ~ r y ,  
and t h e  adhesion i s  p e r f e c t  a s  Ss i l l m t s a t e d  by b e ~ d f n g  %he 
pane l  over a n  188 inch  maadpel. The pane l  I am $&owing 
you BOW demonstra tes  the use of" ern a u t o m o t ~ v e  type  P%@quer 
a p p l i e d  over t h e  same p r imer ,  

S a l t  sp ray  r e s i s t a n c e  of %he axnine cured system is 
e x c e l l e n t .  These a r e  pane l s  t h a t  have been fn a s a l t  spray  
box f o r  1000 hours .  It; can  be seen  t h a t  t h e  coa t%ng 9s a lmost  
i n t a c t  and t h e r e  i s  m r u s t  creepage beyond the acratc 'h ELnes 
t o  make menti on o f ,  

With t he  arnfne cured system, we do have one problem and 
t h a t  is a  tendency t o  "crawl.." To mfnfmfze t h i s  tendency, we 
a r e  c u r r e n t l y  recomend%ng the  use of a flow-control.  a g e n t ,  
The p a n e l s  I am showing you now demonstrate va ry ing  degrees  
of "crawl ." Thfa panel, has  a p e r f e c t l y  homogeneous f i l m  pro-  
duced by add in  an a f low-cont ro l  agen t ,  3 p a r t s  p e r  hundred 
of B e e t l e  216- 8 , a  urea-formaldehyde r e s l n .  

1 have here some pane%% on which we have a p p l i e d  a  c l e a r  
amfne c m e d  system. I n  one case ,  L t  2s  app l i ed  over white 
s h e l l a c ;  and i n  %he o t h e r  e a s e ,  % t  E s  app l f ed  over  a con- 
v e n t i o n a l  l acque r  sandfng s e a l e r .  The pane l s  show e x c e l l e n t  
adheseon of t he  awine c u r e d ,  sys  tern t o  bo th  u d e r c o a  % a ,  b u t  
poor  adhes ion  of t h e  u d e r c b a t s  $0 the wood, The p r e f e r a b l e  
way t o  g e t  t he  utmost perf o~maaee  from %he amfne cured system 
i s  t o  bu f ld  ~p a  f%lm w f t h  t h e  system rat he^ t h a n  apply  con- 
vent fsnal  f fn f shea  under f t ,  

The amfne cured system e x h i b i t s  good c o l o r  r e t e n t e o n  t o  
hew%, These pane l s  have been baked f o r  48 horns  a t  300 deg.  I?. 
The dask  co l a red  pane% 9s a  l a c q u e r .  The o t h e r  pane l s  have 
t h e  amfne cured system and a n  a lkyd  type produc t .  The degree  
of yel%cawfng f a  comparable, 

Also,  t h e  system has been exposed t o  u l t r a - v f o l e t  l i g h t  f o r  
2b and 48 hours  I n  comparfsoa w i t h  a  v i n y l  and a lkyd .  The 
u l t r a - v f o l s t  i s  a f f e c t i n g  a l l  t h r e e  systems t o  a  comparable 
deg ree .  



Bur n e x t  a u p p l f e ~  f o r  today 9s  Gus Bahse, P l a n t  Manager 
of t h e  Bead Chsfn Nanufac tu r fng  Company. I know you a 1 1  
a r e  f a an f l i a r  w i t h  B U D  CPA%N keg chafaas, b u t  t h f s  company 
a l s o  manufac tu res  sma l l  t u b u l a r  swaged p a r t s ,  which he  i s  * 

going  t o  t e l l  you a b o u t ,  

GUS BAHR - BEAD C E A I M  60. 

The Bead Chafn Manufac tw ing  Company was s t a r t e d  38 
y e a r s  ago  manufac tu r ing  bead c h a i n o  P r f o r  t o  t h f a  da"ee, 
bead c h a i n  was a n  Ausrtrfan development,  but t h e  bead c h a i n  
made by t h a t  method was s s o l i d  type  wfre i n  t h e  detknbbell 
o r  connec t i ng  l i n k ,  and the  BEAD CEAPM developed a  method of 
rnakfng t h i s  connec t i ng  Bfnk ou t  of s t r e p  m e t a l ,  and o t h e r  
Pmprovements on which t h e y  ob ta fned  A m e r f  can p a t e n t  r i g h t s .  

About twen ty- f ive  y e a r s  ago ,  soon a f t e r  r a d i o  f i r s t  
s t a r t e d ,  we were r e q u e s t e d  by t h e  Gene ra l  E l e c t r i c  Company 
t o  ta?y t o  deve lop  a  r a 8 i o  p i n  f o r  the t ube  base b y  ou r  
swaging t ype  of n a n u f a c t u r e .  Up u n t f l  t h e  tfme of t h f a  
i n q u i r y ,  a l l  r a d i o  p i n s  were produced by screw machines,  
whfch made t h e  p i n s  v e r y  c o s t l y ,  a s  i t  was no t  p o s s i b l e  t o  
o b t a i n  s u f f i c i e n t  r a d i o  p f n s  o r  screw machfnes t o  t a k e  c a r e  
of t h e  requf rements .  Af%er abou t  a  y e a r  off devslopment,  we 
manufactured a  two-piece p%n,  t he  r ea son  b e i n g  our  p i n s  were 
hol low and made w i t h  a  t fghtBysnaged seam, and we had t o  h a m  
a  cap  o r  t o p  on them %n o r d e r  t o  prevent t h e  m a t e r i a l  from 
f l owing  i n t o  t h e  p i n  when t h e y  were ba fng  mouhded. 

A f t e r  manufac tu r ing  p i n s  of t h f s  t ype  f o r  t he  Genera l  
E l e c t r f q  Company f o r  s e v e r a l  y e a r s ,  w e  c a m  up wf tlh the  
idea  of mouldfng tube  b a s e s  wf th  p i n  h ~ l e a  fm same9 and 
s t a k i n g  %he p i n e  a f t e r  they were moulded, Th i s  was a  com- 
p l e t e  change i n  t h e  m n u f a c t u r e  of r a d i o  t u b e  b a s e s .  Today 
we pisoduse a b o u t  90s of a l l  of the  r a d i o  p i n s  mads. There 
a r e  s e v e r a l  o t h e r  manufac tu re r s  of tube  ba se  p f n s ,  b u t  
t h e i r  c o s t  i s  a p p r o x f m t e l y  t w 9 ~  t h e  c o s t  of our  p i n *  

To give you s&e idea  of t h e  q u a n t i t y  of p i n s  t h a t  ars 
made f o r  r a d f o  tube  b a s e s ,  lest y e a r  we produced over  two 
b i l l i o n  e l e c t r o n i c  p f n s ,  and o t h e r  amal l  e l e c t r o n i c  p a r % $  
A m f l l i o n  r a d f o  p fn s  of t h e  sma l l  s i z e ,  3/32!' f n  dLame"t;er, 
would fill Bfve drmes 15'~ - f n  d ia inet@r and abou t  1.5" h tgh ,  823 
t h f s  w f l l  g fve  you a n  idea  of the q u a n t i t y  of p f n s  we produce .  

When we f i r s t  s t a r t e d  manufac tu r ing  r a d i o  p i n s ,  wa 
cofned t h e  name or" "Multi-Swagef1 whfch f s  e n t f r e l y  d i f f e r e n t  
from t h e  u s u a l  s w a g b g  method of r educfng  a  p f e c e  by swaging 
i t .  Our Multl-Swage i e  a s e r f e s  of p r o g r e s s i v e  swaging 
t h a t  r educes  t h e  p a r t  i n t o  a f i n i s h e d  p r o d u c t ,  



The mafn advantage  of Multi-Swags p a r t s  over  any o t h e r  
s i m i l a r  p a r t s  made by o t h e r  methoas i s  t h e  p r f c e .  We manu- 
f a c t u r e  many hollow type  p i n s  o r  sma l l  t u b u l e r  p a r t s  used 9n 
v a r f o u s  p roduc t s  t h a t  a r e  s o l d  e t  259 of t h e  c o s t  of p a r t s  
made by screw machine o r  e y e l e t  machine method of manufacture .  
One of "&he r e a s o n s  f o r  th9s  gconomy 9s t h e  p a r t s  made by  
t h e  screw machfne have t h e  slow d r i l l i n g  o p e r a t f o n  and was t e  
of m a t e r i a l  t h a t  i s  t u rned  o f f  t h e  p a r t ,  and r e s u l t s  In 
Prom 20$ t o  50% s c r a p .  

Also ,  r a d f o  p i n s  o r  s f m i l a r  p a r t s  made by a  screw 
machine would r e q u i r e  a t  l e a s t  1 0  t o  2.5 seconds  t o  produce 
one p i n ,  or  approxfmate ly  240 p i n s  aal h o w ,  En order. t o  
produce  two b i l l i o n  e l e c t r o n f c  p i n s  p e r  y e a r ,  f t  would r e q u i r e  
many thousand screw machfnes, and t h e r e  p robab ly  would no t  
be a  s u r f  i c i e n t  number i n  t h e  e n t i r e  c o u n t r y  t o  ma in t a fn  p ro -  
d u c t  f  on requ i rement  s .  

On e y e l e t  machines,  p a r t s  a r e  made from s t r i p  s t o c k ,  
and a  round b l ank  p f e r c e d  ou t  of same, which r e s u l t s  i n  
app rox ima te ly  30s s c r a p .  O u r  normal s c r a p  on most a l l  p r o d u c t s  
r a r e l y  exceeds  88, and t h i s  i s  a  dec ided  m a t e r i a l  s a v i n g  
over  o t h e r  methods, and f s  t h e  r e a s o n  f o r  c o s t  s ~ v i n g s .  

A b r f e f  idea  on how our  p r o d u c t s  a r e  made I s  a s  f o l l o w s .  
On our  Multf-Swage, we s t a r t  o u t  wf th  c o i l  s t r f p  s t o c k ,  and 9% 
has  t o  be v e r y  a c c u r a t e l y  sl'2t and v e r y  c l o s e l y  gauged rraaterfak. 
I n  o r d e r  t o  be a b l e  t o  s l i t  thi ls  m a t e r i a l  t o  t h e s e  c l o s e  
d ;o lerances ,  we had t o  deve lop  our  own a l f t t i n g  equipment, 
b rcaase  a m a t t e r  of p l u s  o r  minus .OOlfl on a  s l i t  wfdth  f n  
many c a s e s  would d e f e a t  our  p r o c e s s ,  and . a l l  commercial 
m a t e r f a l s  f u r n f s h e d  from t h e  m i l l s  would never  be h e l d  c l o s e  
enough t o  our t o l e r a n c e ,  a s  t h e y  u s u a l l y  r e q u f r e  p l u s  o r  
minus .005" on t h e  s l i t  w f d t h ,  

qL 

The r e a s o n  w e  r e q u i r e  t h i s  c l o s e  s l i t  w i d t h  i s  when 
t h e  m a t e r f a l  i s  drawn i n t o  a  t ube  f  orm, i t  w i l l  cause  us d i f f f -  
c u k t g  i n  ho ld fng  t h e  tube  s i z e s ,  and a l s o  through o u r  s ~ a g f n g  
o p e r a t i o n s ,  Fo l lowfng  t h ~  drawfng of t h e  materfalb i n t o  a 
t u b e  f o r x ,  i t  p a s s e s  through t h e  f f m t  swaging d%e t h a t  s t a r t s  
t o  reduce  t h e  d famete r  t o  form beads  o r  s h o u l d e r s ,  and t h e  
d f e  i s  made w-ith a  s e r f e s  of d e p r e s s i o n s ,  The m a t e r i a l  t h e n  

s through s f m i l a r  o p e r a t f o n s  u n t i l  i t  f i n a l l y  comes t o  
t h e  f i n i s h e d  form and c u t - o f f ,  and i s  blown f rom t h e  machfne 
f n t o  a  c o n t a i n e r  and t h e  p roduc t  9s f i n i s h e d ,  

Nost of our  p r o d u c t s  a r e  made hollow w i t h  a  t f g k t l y -  
swaged seam, and t h e y  h a ~ e  a  h o l e  i n  bo th  e n d s o  The ends 
a r e  u s u a l l y  s e n f - c l o s e d ,  s i m i l a r  t o  t h e  end on a r a d i o  p i n .  
Our pPns can be s t a k e d ,  e y e l e t e d ,  o r  spun o n t o  pane l  boards  
o r  ba se s  s i m i l a r  t o  any  e y e l e t .  



Due t o  t h e  BEAD CmIN pSn3 be ing  made x f t h  a  t f g h  t l y -  
swaged seam, i t  sometimes p r e s e n t s  a  pkoblem i n  hav tng  
t h e  p rope r  f l a r e ,  o r  p r o p e r  s t a k i n g  t o o l s ,  b u t  we can  
f u r n i s h  you w i t h  $ t a k i n g  i n fo rma t ion ,  and 1 would be  
g l a d  t o  be of a s s i s t a n c e  on your  problem of working ou t  a  
s a t i s f a c t o r y  method of u s i n g  our p r o d u c t s o  

We can  f u r n i s h  s t a k i n g  t o o l s  a 5  a  v e r y  small. cha rge ,  end 
t h e  o p e r a t i o n  can  be done i n  a sma l l  bench o r  f o o t  p r e s s ,  and 
one o r  more p i n s  can be s t a k e d  a t  one tfme by g roapfng  t h e  
punches .  Our p i n s  can  a l s o  be f e d  th rough  hoppers  t h a t  
have been developed,  and a r e  p r e s e n t l y  used on base  s t a k i n g  
machines.  On some maehfnes of t h f s  t ype ,  a s  m n y  a s  30,089 
p i n s  a n  hour  a r e  f e d  and s t a k e d  s e m f - a u t ~ m a t f c a l l y ~  

Our e l e c t r o n f c s  c a t e l o g  t h a t  w e  have passed  a round  g ives  
a  complete d e s c r f p t i o n  of many of our  s t a n d a r d  l i m %  of 
e l e c t r o n f c s  p a r t s  t h a t  we manufacture ,  and a d d f t f o n a l  c o p i e s  
can  be had by r e q u e s t i n g  same from The Bead Chafn Ivlanufacturfng 
Company of B r fdgepo r t ,  Connec t f cu t ,  

Th i s  c a t a l o g  shows many f l b u s % r a t f o n s  and uses of o m  
BEAD C H A I N  p i n s ,  such a s  h inge  p i n s  f a r  v e n t i l a t o r s ,  res t  
p f n s ,  s t o p  p f n s ,  s h o u l d e r  p f n s ,  e y e l e t s ,  s p a c e r  p i n s ,  and 
o t h e r  a p p l i e a t l o n s  where t hey  have been s u b s t i t u t e d  f o r  screw 
machine o r  e y e l e t  t ype  of s i m f l a r  p ~ s d u c t s .  

de c a n  f u r n i s h  s p e c i a l  p fn s  0% a des fgn  s fm9 la r  t o  t h e  
ones i l l u s t r a t e d  i n  t h e  c a t a l o g ,  and p r o d u c t i o n  samples @ a n  
u s u a l l y  be  f u r n i s h e d  f n  t h r e e  t o  f o u r  weeks. Om f f t t e n g - u p  
c o s t s  f o r  p roduc ing  s p e c i a l  p i n s  1s v e r y  nominal ,  and r a r e l y  
exceeds  a  $500,00 cha rge ,  and once we a r e  f f t t e d - u p  t o  produce 
a  s p e c i a l  p i n ,  t h e r e  Ps no a d d f t f o n a l  c o s t  r e g a r d l e s s  of how 
many m i l l i o n  p f n s  might  be r e q u i r e d ,  a s  w e  always m a i n t a i n  
any & d d f t f  ona l  t o o l s  f o r  barge  q u a n t i  t i e s  

Our o n l y  requlrernent I s  t h a t  on f f t t i n g - u p  f o r  s p e c i a l  p i n s ,  
t h e  q u a n t i t y  be a t  l e a s t  250,000 o r  more p f n s ,  u n l e s s  1% i s  
something t h a t  i s  gd ing  t o  be r e p e a t e d l y  r e o r d e r e d .  Our 
equfpment fs des igned  f o r  l a r g e  volume p roduc t i on ,  end s e t t i n g  
up t h e  equipment f o r  s m a l l  q u a n t i t f e s  i s  ve ry  c o s t l y ,  and 
would no t  be of i n t e r e s t  t o  u s ,  

The ave rage  c o s t  of most of t he  p f n s  i l l u s t r a t e d  En t h e  
c a t a l o g  r anges  From $1.00 t o  $2,5O p e r  thousand,  made of 
b r a s s  n i c k e l  p l a t e ,  and on q u a n t i t i e s  of one m i l l i o n  o r  more, 
t h e  p r i c e  f s  much l e s s .  

Many of our  p i n s  a r e  used a s  i n s e r t s  i n  moulded p a r t s ,  b u t  
i n  some c a s e s  t h e  seam p r e s e n t s  a  problem, a s  i t  is n o t  always 
p o s s i b l e  t o  s t o p  t h e  rna t e r f a l  from f l owing  i n  th rough  same, 
We u s u a l l y  recommend t h a t  S t  would be b e t t e r  t o  have the 
moulded p a r t  made up, and t h e n  s t a k e  o r  e y e l e t  t he  p f n  t o  
t h e  moulded p a r t  i n  a  s e p a r a t e  o p e r a t i o n ,  This  i s  u s u a l l y  
t h e  economfeaB way. 



A l l  of our  p i n s  a r e  v e r y  rnslif orm f n  q u a l 3 . t ~  and manam- 
f a c t u r e d  wf t h i n  commercial t o l e r a n c e s ,  s i m i l a r  t o  p roduc t s  
made by screw machines o r  e y e l e t  machfneso 9% f s  p o s s f b l e  
f o r  us t o  manufacture  and ma in t a fn  a  p l u s  o r  minus . 00 l  
t aBerance  on sma l l  d famete r  p i n s ,  It f s  a l s o  p o s s f b l e  tQ 
manufacture  ou r  p i n s  t o  have a p e r f e c t  d r f v e  f  f t  on same, 
a %  t h e  p'in c an  be made s l i g h t l y  lapgena o r  bulged through 
the esectfon of t h e  p i n  t h a t  r e q u i r e s  a  drive f i t .  Due t o  
t h e  f a c t  t h a t  t h e  p i n s  a r e  hol low,  a n f c e  pkes s  f f t  2s ob- 
t a i n e d ,  a s  i t  f s  p o s s i b l e  f o r  t h e  p f n  t o  c o l l a p s e  because  
of be fng  hol low.  

Our e n g f n e e r f n g  i n fo rma t ion  i s  f ree,  and we welcome 
a l l  f n q u i r f e s ,  and would be g l ad  t o  o f f e r  our  a u g g e ~ t f o n s  on 
how ou r  Nultf-Swage p a r t s  c an  be  s u b s t f t u t e d  For  a  screw 
machfne o r  s f m f l a r  p roduc t  t h a t  you a r e  now u s l n g  a t  a  much 
g r e a t e r  c o s t  The type  of p r o d u c t s  we a r e  i n t e r e s t e d  f n  f s  
u s u a l l y  lbfmfted t o  l l / 2 "  f n  l e n g t h  and l / 4 "  i n  d famete r ,  
and En a l l  c a s e s  t h e y  a r e  made hol low w f t h  a  t igh t ly - swaged  
seam. 

We can  make p a r t s  a s  s m a l l  f n  d famete r  a s  .040", and have 
a  h o l e  c l e a r  through same, We a l s o  can  make p fn s  wf th  s q u a m  
ends ,  s f m f l a r  t o  t h e  f h l u s t r a t i o n s  of our  t e r m i n a l s  i n  our  
c a t a l o g ,  P a r t s  can  be made Prom any  m a t e r i a l  t h a t  i s  of s o f t  
temper,  sfmElar  t o  b r a s s ,  coppe r ,  n i c k e l  s f lver ,  and Frlonel, 
t h a t  can  be drawn o r  ben t  a t  a  rPgh t  a n g l e  wf thou t  f r a c t u r i n g o  

Usua l l y  a  p f n  of 3/32" d i ame te r  would have t o  be made 
w i t h  a t  l e a s t  a  . O l O "  w a l l  t h f c k n e s s ,  and t h e  t h i c k n e s s  of 
t h e  w a l l  would have t o  p r o p o r t i o n a t e l y  I n c r e a s e  ~ 9 t h  t h e  d f ame te r ,  
in o t h e r  words,  we cou ld  n o t m a k e  a  p i n  B J ~ "  diamete r  o u t  of 
,085" t h f c k n e s s  of m a t e r i a l ,  The t h f c k n e s s  on a  l/h" d P a m t e ~  p i n  

would have t o  be .0151' t o  .018" I n  t h f c k n e s s  through t h e  w a l l  
s e c $ f o c o  A l l  p f n s  c an  be mZie wf th  a  h e a v f e r  w a l l  s e c t i o n  t h a n  
.QbO" mfnfmm, 

I n  a s e c t i o n  of o u r ; e l e c t r o n i c s  c a t a l o g ,  you w i l l  f i n d  
e d e s c r f p t f o n  and vas fous  a p p l f c a t f o n s  of bead e h a f n  whfch we 
a l s o  manufacture .  We a d v e r t f s e  t h f ~  c h a i n  a s  " t he  k f n k l e s s  
c h a i n  s f  a  thousand uses" ,  and f t  f s  a c t u a l l y  used f n  many 
thousands  of a p p l f c a t f  ons a s  l i g h t  c h a i n  d r i v e s  on t im ing  
d e v f c e s ,  d i s p l a y s ,  t o y s ,  e t c  ,, a l s o  a s  r e t a i n e r  cha in ,  key 
c h a i n s ,  f f s h f n g  t a c k l e ,  and f o r  ntlmeroezs o t h e r  fndeestrWl. and 
meehanfcak a p p l f c a t f o n s .  Bead c h a f n  manufactured by us 'is 
vesag fraexpensfoe, and can  be ob t a fned  f n  c u t  l e n g t h  OF En 
thousand f o o t  S X ~ O O ~ S ,  and f t  i s  made f n  f f v e  d f f f e r e n t  s i z e s ,  
r a n g i n g  from %[%2f1 d f a m t a r  beads  t o  3/8"  Mamete r  beads .  



A c a t a l o g  on our bead type cha in  and app l foe t ions  @en 
be obtafraed by w r i t i n g  t o  the Engineer ing Departmen%, 
a t t e n t i o n  G .  F. Bahq, The Bead Chain Nanufacturing Company, 
Bridgeport ,  Connect icut .  

Thank you very kfndly  l o r  your i n t e r e s t .  

Gentlemen, i t  v s  a  p r i v t l e g e  t o  be with you t h i s  
a f t e rnoon ,  and both dim and 1 want t o  thank you, Doug, fops 
your kind f n v f t a t i o n .  We a r e  gofng to t r y  t o  d i scuss  a 
number of m e t a l l i c  coated steel .  sheets in the  %fme t h a t  i s  
a l l o t t e d  t o  us .  I n  some %ns%ances,  the  d i s c u s s i o n  w f l l  be 
r a t h e r  gene ra l ,  s o  f f  you have any ques t f  ons we w i l l  be g l ad  
t o  see  you a f t e r  the  meeting.  

1 hope you can a l l  see t h e  l i t t l e  c h a r t  on the  pedestal . .  
1% shows t h e  c r o s s  s e c t f o n s - o f  varfous types  of hot-dipped 
zinc-coated s h e e t s *  F i r s t ,  w e  w i l l  d i s c u s s  the  conventfonal 
galvanized s h e e t .  Thfs s h e e t  i s  made by r o l l i n g  the  shee t ,  
annea l ing  i t  f o r  s o f t n e s s ,  temper r o l l i n g  f o r  f l a t n e s s ,  p i c k l i n g  
f o r  c l e a n k g  the  su r face ,  and then  p n t t f n g  it through the  
ga lvaniz ing  p o t ,  This  w i l l  gfve you a  s h e e t  w i th  a c r o s s  
s e c t i o n  a s  shown i n  the t op  s e c t f o n  of $he c h a r t .  The l a y e r s  
shown a r e  n o t  i n  proporteon t o  whet they a c t u a l l y  a r e  %n tne  
s h e e t ,  b u t  they ind%cate  some of the  a l l o y  Formations % h a t  
take  p l a c e .  Adjacent t o  the  base metal ,  you have aka a l l o y  
whfch i s  h igh  f n  f ron ,  s o  w e q l l  c a l l  i t  t h e  i ron-zlno a l l o y ,  
Next t o  t h a t  you have ano the r  a l l o y  wbfch i s  high I n  z inc  
which w e ' l l  c a l l  t h e  z inc - i ron  a l l o y ,  and t h i r d l y ,  t h e r e  f s  
t he  pure z inc  l a y e r  on t h e  s u r f a c e .  

The i ron -z inc  a l l o y ,  t h a t  l i t t l e  a l l o y  ad jacen t  t o  t h e  
base m t a l ,  f s  very b r f t t l e  and i t  i s  t h e  a l l o y  t h a t  causes  
p e e l i n g  when the  zfnc-coa t ed  s h e e t  i s  drawn or  must w%thstand 
severe  f a b r i c a t i o n .  

I n  1936, Armcokame out wi th  the f i r s t  continuous z inc-  
coa ted  s h e e t  which we c a l l  "ZINCGRIP . "  The c e n t e r  f i g u r e  on 
t h e  c h a r t  shows the  c r o s s  s e c t f o n  of t h i s  p a r t i c u l a r  a h e e t .  
You w i l l  no t f ce  t h a t  we have done away wf th  the b r i t t l e  f ron-  
z inc  a l l o y  l a y e r .  Me do have s o w  z inc - i ron  a l l o y ,  b u t  s i n c e  
t h e  b r i t t l e  a l l o y  f s  completely  e l imina ted ,  we can  draw and 
s e v e r e l y  form t h e  product  wfthout p e a l i n g  or  f l a k i n g  of the  
coa t ing .  This  can be shown by these  samples whfch w e  ben t  here  
dur ing  the  noon hour (handkerchief  bend t e s t ) .  P lease  pass  
these  a r o m d .  

There i s  ano the r  z inc-coated shee t  t h a t  you may have 
heard o f ,  o r  you may have used and t h a t  f s  galvannealed.  The 
q u e s t i o n  a r i s e s  o c c a s i o n a l l y  a s  t o  what a galvannealed s h e e t  
i s .  B r i e f l y ,  i t q s  the  f f r s t  shee t  you see  up the re  on the  c h a r t ,  



t h e  ga lvan ized  s h e e t ,  whfch has  been h e a t  t r e a t e d  i m e d f a t e l y  
a f t e r  coating, What happens? You fne rease  the  flaon-z%n@ 
a l l o y  l a y e r  a s  compared w i t h  t he  ge-vanfeed s h e s t ;  the  
remainder of t h e  c o a t f n g  becomes a  z i n c - i r o n  adboy l a y e r  
and you do  away wf th  t h e  pure  z i n c  coa$ing l a g e r .  In severe  
forming,  the  e o a t i n g  w f P 1  no t  p e e l  o r  f l a k e ,  a s  %n t h e  
c a s e  of ga lvan ized  shee tss ,  bu t  9% w i l l  powcler because of 
the  i r o n  and the  z inc - f ron  a l l o y  on t h e  s u r f a c e ;  s u r f a c e  
r u s t l n g  would appear  i n  a  shnv te r  pe r iod  of tfme t h m  
would be  the  ca se  wf th  g ~ b ~ a n i z e d  o r  Z I N C G R I P ,  if samples 
of t he  s h e e t  were subrnft'wd t o  s a l t  sp ray  o r  some? ~ f m i h ~  
t e s t  * 

Coat ing adherence f a  ve ry  impor tan t  i n  zf,nc-coa'ced 
sheets. We do n o t  have any samples w i t h  as, bu t  each of' you 
has  c a t a l o g s  cover ing  o m  g r a d e s ,  and one sf these gfves  you 
%nf osma ti on on our ZIECGRSP s h e e t .  I n  i t  you will f i n d  
p i c t u r e s  of a r t f c l e s  t h a t  have been deep drawn. They have 
been drawn from % h i s  p recoa t ed  s h e e t  wi thout  any  f l a k i n g  of 
t he  z i n c  coa t ing .  On pa e 2 is a  good S P k u s t r a t f a n  of a  
very deep draw-- a  9-9/1g" deep draw. It is a n  i t e m  t h a t  
f s  be ing  drawn today %n p roauc t ion  q u a n t i t i e s c  Pt is made 
from our  drawing q u a l i t y  ZINCGRIP s h e e t ,  T"n t t a n 8  t h a t  
we supply  a  base metal  f o r  t h e  draw (one t h a t  wfll .  no t  b reak  
f n  t h e  drawing o p e r a t i o n )  and  t h e n  the  ZINCGRIP  c o a t i n g  which 
w f l l  adhere  a s  long  a s  t h e  base m e t a l  i s  f n t a c t .  There a r e  m n y  
i tems which, today,  a r e  drawn from. co ld  r o l l e d  s h e e t a  and t h e n  
ga lvan ized  a f t e r  f a b r i c a t i o n  t h a t  can be r ep l aced  wf th  t h f s  type  
of s h e e t .  

En osderfng f o r  a n  i tem such a s  t h i s ,  i t  f s  r a t h e r  f r p o r -  
t an$  t o  o rder  by decimal t h i c k n e s s o  The conventfonal  g a l t a n f z e d  
s h e e t  can  on ly  be ordered  on the  b a s t s  of" weight  p e r  s q .  f t .  -- 
t h a t  i s ,  s o  many pounds p e r  sq .  f t , ,  such a s  1.15% p e r  a q ,  f t o  f o r  
24 gage.  ZIXCCRIP can be s u p p l i e d  t o  you i n  decfrnal t 'hfckness 
OF wefghti, which eve^ is  p r e f e r m d .  Na tu ra l ly ,  f o r  drawn 
a r t f c l e s  gca w i l l  want decimal t h i c k n e s s  because d i e  c l e a r a n c e  
f a  v e r y  fmpo~tantd. Thsis f a  goothey advantage %ha % Z I N C G R I P  
has  o w @  the conven t i  onel  g a l v e ~ i z e d  sheet ,  

Another advantage of t h i s  produc t  f s t h a t  It i s  manu- 
f a c t u r e d  i n  c o f l a  and thus  can be suppl ied  t o  OLP f n  th9s  form, 
from narrow widths  up t o  our l i m i t s  of about  dw, depending 
cm t h e  t h i ckness  o rdered .  There f s  no daub% t h a t  t h i s  has 
advantages  i n  product%on prov$ded you have coi l -handdfng equip-  
ment - 

In a l l  zfnc-coated sheets,  the weight of coa%%ng t h a t  you 
des-Egae ' w i l l .  depend upon the end use o r  the  produc t  f o r  whfch 
you warit t o  use t he  s h e e t s .  S t anda rd  c o m e r c f a %  e s a t f n g  i s  a  
c o a t f n g  of about  1.80 t o  1.25 ozs p e r  sq, f t , ,  but there i s  no 
def f n f t e  guaran tee  of t h f s  m i g h t ,  Narsufacturers e s u i d  g i v e  you 



a  h e a v f e r  or: l f g h t a r  c o a t i n g  and i t  s t e l l  would be c o n s i d e r s 3  
c o m e r c f a l  c o a t f n g .  Bow, i f  you have a n  a p p l f c a t i o n  where 
you want c o r r o s i o n  r e s f s t a n c e ,  S t  would be t o  your  advantage  
t o  o r d e r  h e a v i e r  t h a n  c o m e r c i a 8  c o a t i n g s ,  p rov ided  t h e  
f a b r i c a t i o n  f s  such t h a t  t h e  h e a v f e r  c o a t e d  s h e e t  would 
pe r fo rm wf t h o u t  t h e  c o a t i n g  b reakfng  away. We c a n  f u r n f s h  
ZINCGRIP wf th  c o a t i n g s  up t o  2.00 o r  2.25 oz s .  per; sq. f t .  
o rdered  c o a t i n g ,  dependfng on gage o r  t h i c k n e s s  o rdered ,  when 
a  p a r t i c u l a r  a p p l f c a t i o n  r e q u i r e s  t h i s  type  of s h e e t .  Tbe 
conven t foaa l  ga lvan fzed  sheet, i s  a l s o  a v a f l a b l e  u % t h  d f f f e r 3 a t  
wefgh t s  of c o a t i n g .  Then, c o a t l n g  adherence ,  a s  prevf ous ly  
mentfoned,  becomes very Emportant ,  A p o f n t  t o  keep i r ?  
mind i s  t h a t  e v e r y  tlme you o rde r  a d e f k n f t e  weight o r  a 
s p e c i a l  heavy weight  o t  c o a t i n g  on any  h o t  dipped z h c - c o a  t ed  
s h e e t ,  i t  c o s t s  you money, because  t h e  p r f c e  i n c r e a s e s  a s  t h e  
we igh t  of c o a t i n g  I n c r e a s e s ,  

You have a ve ry  good s p e c f f i c a t i i o n  on z inc - coa t ed  s%leets  
which i s  your 88A26. It c o v e r s p r a c t f c a l l y  a l l  types of 
s h e e t s ;  r e g u l a r  ga lvan i zed  a s  w e l l  a s  our  ZINCGRIP s h e e t .  
It has  two bend t e s t  t a b l e s .  One, t h e  same a s  f s  shown i n  
ASTM S p e c i f f c a t f o n  A-93, f o r  r e g u l a r  ga lvan fzed  s h e e t s ;  and 
a n o t h e r  which i s  much t f g h t e r  f o r  our ZPMCGRPP s h e e t ,  There 
i s  on ly  one p o i n t ,  1 b e l i e v e ,  t h a t  9s missed i n  t h f  s  g a r t f @ u l 8 P  
s p e c i f i c a t i o n o  It i s  a  d e s f g n a t f o n  t o  cover  what is normal ly  
c o n s i d e r e d  commercial c o a t f n g ,  today--  where no d e f f n f % e  
weigh t  of c o a t i n g  is  gua ran t eed ,  Gne of your  p l a n t s ,  1 t h i n k  
i t  i s  T r e n t o n ,  i s  o rde r fng  ZINCGRPP, today ,  and t h e y  o r d e r  t o  
t h i s  s p e c i f  f c a t i o n ,  d e s f g n a t f  on C 3 ,  and waive t he  s p e c i a l  
we igh t  of c o a t f n g  f o r  t h k s  d e s i g n a t f o n .  They do no t  need 
t h e  heavy c o a t i n g  f o r  t h e i r  p a r t i c u l a r  requfrements  and do n o t  
want t o  pay f o r  such a  coating, C o m e r c f a l  c o a t i n g  f s  s a t i s -  
f a c t o r y  and t h e y  o rde r  C3 f n  o r d e r  t o  o b t a f n  ZINCGRIPo P l a i n  
ga lvan i zed  s h e e t s  a r e  a l s o  covered by you r  specifics t i o n  B8A8, 
b u t  I am of t h e  op in fon  t h a t  B8A26 i s  t h e  b e t t e r  of t h e  two 
s p e c i f f  ca t f  ons , 

t 
1 

You might  be I n t e r e s t e d  i n  some o t h e r  manufac tu re r s  of 
t h e s e  z inc - coa t ed  s h e e t s .  B r i e f l y ,  most a l l  of t h e  hand 
m i l l s  make ga lvan i zed ,  t h a t  i s ,  t h e  conventf  onal  ga lvan i zed  
s h e e t .  Most of t h e  l a r g e r  m i l l s  have gone t o  t h e  con t i nuous  
t ype  of z i nc - coa t ed  s h e e t ,  s f m i l a r  t o  our  ZIRCGRIP. The o t h e r s  
a r e  coming a l o n g  and I haza rd  a guess  t h a t  i t  w f l l  no t  be t o o  
l ong  b e f o r e  a l l  z i nc - coa t ed  s h e e t s  w i l l  be made by a con- 
t i n u o u s  c o a t e d  p r o c e s s .  There aye some m i l l s  t h a t  make a n  
e l e c t r o p l a t e d  zfnc-coa t e d  s h e e t .  Republ ic  make such  a  p roduc t  
c a l l e d  "Nevapeeli '; and Wefr ton ha s  a  p r o d u c t  c a l l e d  " ~ e i r z i n . "  
The c o a t i n g s  on t h e s e  types of s h e e t s  weigh abou t  1 1 4  02. 
p e r  s q .  f t .  and,  of cou r se ,  t hey  a r e  a p p l i e d  by t h e  e l e c t r o -  
l y t i c  method. 



A t  t h e  p rese r i t  t fme,  we a r e  a b l e  t o  ~ ~ a k e  weldeti t ub fng  
from our Z I N C G R I B  p r o d u c t .  I do  n o t  know whet he^ you have 
a n  a p p l i c a t i o n  f o r  z i nc - coa t ed  t ub ing .  Th i s  type  ~f  tubfng 
5s r a t h e r :  new wf t h  US.  Due t o  t he  f a c t  t h a t  we aazake Z I N G G R I P  
fn c o f l s ,  we can r o l l  form and b a t t  r e s f s t a n c e  w e l d  i t  i n t o  
t u b i n g  on a  con t inuous  l i n e .  

Now, back t o ' s h e e t s ,  we c a n  go a  s t e p  f u r t h e r .  Back i n  
a b o u t  1936, w e  f e l t  t h a t  t h e r e  was a  f i e l d  f o r  a z fnc-coated  
s h e e t  t h a t  cou ld  h o l d  p a f n t ,  One of the t r o u b l e s  wf th  z fnc  
s u r f a c e s  i s  t h a t  t h e y  d r y  ou t  t h e  e l a s t i c  c o n s t f . t u e n t s  i n  t h e  
p a i n t  and v e r y  s h o r t l y  %he p a i n t  becomes b r f t t l e  and peeks  
away. We d i d  c o n s i d e r a b l e  work w f t h  t h i s  problem, working 
w i t h  Parker  Rust  Proof Conpang, and came ou t  w i t h  what w e  
c a l l  our  PAINTGRIP s h e e t ,  The wcrd "PAINTGRIP" 9s o w  
termfnoBogy i n d i c a t i n g  a  bonderezed s u r f a c e ,  s o  when w e  
s a y  ZINCGRIP PAPNTCRIP, f  t means our  ZPNCGRPF s h e e t  t h a t  
h a s  been bonder ized .  We a l s o  have  what w e  c a l l  " co ld  r o l l e d  
PAINTGRIP' which is  a  c o l d  r o l l e d  s h e e t  t h a t  ha s  been 
bonderfzed i n  t h e  r n f l l .  I w f l l  d f s c u s s  i t  a  l i t t l e  l a t e r o  

We have g i v e n  you a  l i t t l e  s c r a t c h  sample,  Hike t h f s .  
1 want each of you t o  t a k e  a  q u a r t e r  ou t  of your, pocke t  and 
w e o  l a  make a  l i t t l e  t e s t .  Look a t  t h e  p a i n t e d  s i d e ,  do  n o t  
Book a t  t h e  back of your  sample.  S c r a t c h  i t  wf t h  your  c o i n .  
Ha l f  of t h e  sample ha s  been bonder fzed  or  gfven our PAINTGRIP 
t r e a t m e n t ,  t h e  o t h e r  h a l f  has  n o t .  811 of" t h e  s u r f a c e  of t h e  
sample  has  r e c e i v e d  t h e  same p a f n t  t reat .ment .  You w i l l  f i n d  
t h e r e  i s  a  d i f f e ~ e n c e  i n  t h e  p a i n t  adherence  between t h e  
upper and lower  s e c t 1  ons ,  o r  between t h e  two h a l v e s ,  Thfs 
t e s t  shou ld  show you whfch h a l f  of t h e  sample has  been 
bonder fzed ,  o r  r a t h e r ,  t h e  p a i n t - h o l d i n g  qua lE tEes  ~f t h e  
bonder ized  s u r f a c e  a s  compared t o  a  s u r f a c e  t h a t  has  no t  r e -  
c e i v e d  t h i s  t r e a t m e n t ,  When you want corrosLon r s s f s t a n ~ e , ~  
s u c h  a s  f u r n f s h e d  by a  z fnc  c o a t i n g ,  and p a f n t  adherence ,  you 
c a n  s e c u r e  t h e s e  q u a l i t i e s  wf th  ZINCGRIP PAINTGRIP s h e e t s -  

t 

Thfs f s  how t h e  s h e e t  l o o k s  when 1% comes from t h e  m i l l .  
We were unable  t o  b r f n g  one f o r  each  of" you, b u t  we have 
s e v e r a l  of t h e s e  $-l /2" x 11" p i e c e s  arolmd f f  you wish t o  
l o o k  a t  them, A contemporary p r o d u c t  a l o n g  w i t h  t h f s  s h e e t  f s  
a u r  c o l d  r o l l e d  PAINTGRIP s h e e t  Th i s  is a n  e l e c t r o p l a t e d  
p r o d u c t .  The r e a s o n  we e l e c t r o p l a t e  it f s  because  a l l  of 
our  work i n  bonde r i z ing  was done w i t h  z i n c  s u r f a c e s ,  and w e  
fee l  we know more abou t  bonde r i z fng  zfric su r faceg ,  t h a n  we do  
cf a n y  o t h e r  t g ~ e  of s t a r face ,  We j u s t  p u t  a  f l a s h  c o a t i n g  of 
z f n c  on t h e  s h e e t t o  h o l d  t h e  b o n d e r f t e  f f l m ,  Of cou r se ,  t h f s  
f l a s h  c o a t f n q  of" z i n c  f s  b e t t e r  t h a n  no c o a t f n g  30  t h e  p r o d u c t  
h a s  some c m r o s f o n  r e s i s t a n c e  du r fng  t r a n s p o r t a t i o n  and 
normal s t o r a g e  t i m e ,  But w e  do n o t  recommend t h f s  p roduc t  
where c o r m s f o n  r e s f s t a n c e  f s  a n  impor t an t  f a c t o r ,  Fon, 



p a i n t - h o l d i n g  q u a l f t f e s ,  f t  i s  a s  good a s  t h e  ZIBCCRTB 
PAINTGRIP s h e e t *  Th i s  s h e e t  i s  used p r i m a r l b y  f o r  indoor  
p r o d u c t s ,  such a s  f i l e  c a b f n e t s ,  me t a l  f u r n i t m e  o r  
equipment of t h a t  t ype .  

Here, a g a f n ,  your  s p e c f f f  c a t i o n  B8A26 wf ll cover  bo th  
PAINTGRIP s h e e t s  s f n c e  f t  ver-y d e f f n f t e l y  s t a t e s  t h a t  f f  
t h e  s h e e t  f s  t o  be  p a i n t e d  i t  shou ld  be t r e a t e d  a t  t h e  m i l 1  
and what shou ld  be done,  

Now w e  go on t o  a  f u r t h e r  s t e p  i n  t h e  m e t a l b k  - oa t ed  
g r ades ,  and t h a t  f s  a  s h e e t  t h a t  w e  a r e  v e r y  proud o f ;  one 
t h a t  we announced abou t  1939 and which f s  coa ted  on t h e  same 
u n f t  a s  our  ZINCGRIP s h e e t .  It i s  our  ALUMINIZED s t e e l  s h e e t .  
We t a k e  a  g r e e n  c o i l  r i g h t  o f f  c o l d  mfll where f t  ha s  been 
c o l d  reduced  t o  gage ,  Thfs  c o i l  i s  f e d  I n t o  t h e  u n t t  where 
i t  i s  c l e a n e d ,  annea l ed ,  and coa t ed  f n  one con t inuous  oper-  
a t f o n .  The s h e e t  i s  n o t  box annea led ,  p f c k l e d ,  o r  coa t ed  
i n  s h e e t  form,  The conven t fona l  ga lvan i zed  s h e e t ,  coa t ed  
i n  s h e e t  form, w91l have a  heavy coa t ed  f r o n t  end and a  heavy 
l i s t  end .  Wfth a  p roduc t  t h e t  f s  c o a t e d  by t h e  con t i nuous  
method, t h e  heavy f r o n t  a n d  t a i l  ends  a r e  e8Pmfnated. The 
p roduc t  i s  un i fo rmly  c o a t e d ,  Thfs same t h i n g  a p p l i e s  t o  our  
aluminum-coated s h e e t ,  

A t  t h e  t i m e  ALIJNINPZEB was developed,  we f e l t  t h e r e  was 
a  market f o r  a  p roduc t  t h a t  had h e a t  r e s 8 8 t a n c e j  h e a t  re- 
f l e c t f v i t y ,  and would res is t  t h e  combfnatfon of h e a t  and 
c o r r o s f  on,  Consfderab le  development work was done i n  our  
Research L a b o r a t o r f e s  f n  Middletown, and f f  na lby  f n  1939, 
we produced t h i s  s h e e t  on a  commercial b s s f s .  Aluminum, of 
c o u r s e ,  Es much l f g h t e r  t h a n  z f n c ,  and a l t hough  t h e  t h f c k n e s s  
of c o a t f n g  on ALUNINIZED i s  a b o u t  t h e  same a s  it f s  on o u r  
ZHNCGRIP s h e e t ,  i t  o n l y  weighs  abou t  .5O 02s. p e r  sq .  f t .  
Th i s  makes q u i t e  a  b i t  of d i f f e r e n c e  i n  t h e  wefght  of t h e  
s h e e t ,  sa we have had t o  se t  up our  own gage t a b l e  which Jla 
shown f n  t h e  b f g  b o o w e t  you have on t k f s  s h e e t ,  Thfs p roduc t ,  
a s  i n  t h e  c a s e  of ZIHCGRIP, c an  be s u p p l i e d  f n  c o f l s  o r  f n  c u t  
l e n g t h s .  It can  be o rdered  by decimal. t h f cknes s  Unf o r t u n a t @ % y ,  
i n  manufac tu r ing  t h f s  alumfnum-coated s h e e t  we have n o t  found 
a  means, s o  f a r ,  of s e c u r i n g  t h e  same c o a t f n g  adherence  t h a t  
we have on t h e  ZINCGRIP s h e e t .  The c o a t i n g  we a p p l y  1s a n  
a l l o y - -  t h e r e  f s  a  l i t t l e  s f l f c o n  i n  w i t h  t he  aluminum t o  g i v e  
adherence--  b u t  t h e  b e s t  w e  c an  d o  now i s  t o  s a y  t h a t  t h e  
adherence  on ALUMPHIZED f  s b e t t e r  t h a n  t h a t  of r e g u l a r  
ga lvan i zed  s h e e t s ,  b u t  n o t  q u i t e  e q u a l  t o  t h a t o f  ou r  ZINCGRIP 
p r o d u c t *  That  means t h a t  we canno t  make t h e  9" draw, you 
saw i n  t h e  ZINCGRIP b o o k l e t ,  b u t  we c a n  make abou t  a  2 "  draw 
v e r y  n i c e l y ,  w i t h o u t  t h e  c o a t i n g  p e e l f n g .  I n  such c a s e s ,  we 



want t o  know about t h e  draw involved and w e  recommend t h a t  a  
s p e c f a l  k i l l e d  base meta l  be ordered ,  We normally supply 
ALUMPRIZED i n  wha t we c a l l  our r e g u l a r  f f nf sh , Each of you 
has  a  smal l  sample of t h i s  s h e e t  on your desk,  and we have 
some 8-112" x 11" samples up here  whfch you can examfne. E 
b e l i e v e  they  w i l l  gfve you a  b e t t e r  p i c t u r e  of t he  appearance 
of t h i s  p roduc t ,  I n  a d d e t i  on t o  t h f s  r e g u l a r  f f n f s h  we a190 
have what we term "ex t r a  smooth f f n f s h . "  Thfs product  i s  a 
brighter shee t  a s  you can s e e  from t h i s  sample. 1% has been 
g iven  a d d i t i o n a l  temper r o l l f n g s  a f t e r  coa t fng  t o  produce the  
smoother and b r f g h t e r  s w f a c e ,  It" p r fmar f ly  used where b e t t e r  
r e f l e c t i v f t y  f s  d e s i r e d .  Your Allentown Bivf sf on uses bo th  
p roduc t s  f o r  t he  i n n e r  p a r t s  of' t h e i r  t o a s t e r s .  I n  those  ca ses  
where t h e y  want a l f t t l e  h igher  r e f l e c t f v f t y  t hey  order  " ex t r a  
smooth," and where t h i s  i s  no t  s o  important  t hey  purchase  t he  
r e g u l a r  F i n i s h .  A cons ide rab le  q u a n t i t y  of ALUMINIZED f s 
befng used by Allentown and it has  proved very h e l p f u l  f n  t h e i r  
p a r t i c u l a r  c a s e ,  A s  P understand i t ,  some tilaze ago they d e s i r e d  
t o  expand t h e i r  p roduc t ion  whBch meant q u i t e  a n  o u t l a y  of 
money i f  they  contfnued wf th  p l a t i n g  t h e  va r ious  p a r t s ,  which 
was the  p r a c t i c e  a t  t h a t  time. They t e s t e d  ALUNVIHNIZD and 
found t h a t  i t  se rved  t h e i r  purpose.  By purchas ing  t h f s  s h e e t  
f o r  t he  i n n e r  p a r t s  of t h e  t o a s t e r ,  t h e y  were a b l e  tq c ~ n ' d e r t  
t h e i r  p l a t i n g  equipment t o  t h e  o u t e r  p a r t s  and,  therefare ,  
f t  was n o t  necessary  t o  fnc rease  t h e l r  p l a t i n g  c a p a c i t y .  

Most of your o t h e r  p l a n t s  have used ALUNUIIMHZED t o  a  cer-  
t a f n  e x t e n t ;  B r idgepor t ,  Brockport ,  Ontar lo ,  and Trenton,  bde 
expec t  L o u i s ~ ~ i l l e  t o  be usfng cons ide rab le  q u a a t i t ~ e a  of bo th  
ZIRGGRIP and ALfn\rlfNIZED when they  r e a l l y  g e t  s t a r t e d *  

Our Research DEvfsion i s  con.t;inually working on meta%'hfc- 
coa t ed  shee t s - -  seek5ng a  method t o  fmprove t h e  q u a l i t y  of t he  
p roduc t ,  and t r y f n g  t o  develop o t h e r  coa ted  s h e e t s  t h a t  have a  
p e r t  f n  todayus p roduc t s .  A t  t h e  moment we have hopes t h a t  
some day we w i l l  have a  pure  aluminm-coa t e d  s h e e t .  We know 
t h a t  t h e  adherence i s  n o t  gofng $0 be a s  good a s  we would l i k e .  
It w i l l  not  be equa l  t o  t h a t  of our p m s e n t  p roduc t ,  b u t  on 
t h e  o t h e r  hand we know t h a t  p'we aluminum i s  more c o r r o s i  on 
r e s i s t a n t  t h a n  the  aluminuan-silicon a l l o y ,  FbeRbl have a  p roduc t  
t hen  t h a t  i s  ve ry  good from the  s t a n d p o i n t  of corrosion r e s i s -  
t ance ;  one t h a t  w i l l  w i th s t and  moderate Bormfng ( 9 0  degree bend) 
8,rd w e  f e e l  t h a t  f t  has  p o s s f b i l f t f e s ,  When i t  %s on the market ,  
1 know we w i l l  work u n t i l  we fmprove t h e  produc t  t o  the  p o i n t  
where w e  wfbl  have t h e  c o a t i n g  adherence we d e s i r e .  Thfs same 
type  of work is a l s o  be ing  done wBth our z inc-coa ted  and bond- 
e r f z e d  grades  t o  enable  us t o  con t inue  t o  gfve our  customers t he  
h i g h e s t  q u a l i t y  p o s s i b l e .  



Gentlemen, it's been very n i c e  t o  be wi th  you. 1 
have t r i e d  t o  gfve you a gene ra l  p i c t u r e  of zinc-eoa ted and 
aluminum-coa t e d  s h e e t s  There a r e  some o t h e r  metallic- 
coated products  which I only  have t f m e  t o  mention. They 
a r e  long  t e r n e s ,  which i s  a head- t in  a l l o y  coated pro8uct ,  
and t i n  p l a t e .  Although w e  do not  manufacture t i n  p l a t e ,  
we w i l l  be g l ad  t o  t r y  t o  answer any ques t ions  you might 
have on any metalblfc-coated sheet. 

Thanks very much. 



Mornfng, 14th Day, Oet. 23, 1952 

'You've heard a l o t  about the  hot engineering and every- 
th ing t h a t ' s  supposed t o  go fn%o refr igesa%ors,  and bas i ca l ly  
1 r e a l l y  do th ink our engfneerfng department does one whale of 
a f i ne  job. But these thfngs t h a t  come up a re  things t h a t a r e  
bound t o  sneak i n  t o  any product no matter  how wel l  designed, 
how care fu l ly  i t ' s  cost-~educed,  over a perfod of the  time t h a t  
it is ac tua l ly  i n  production, 

The f i r s t ,  - 6 f e e t  of F%emenoB n i r fng .  When we s t a r t e d  
out with the  general  conf fguratfon of destgn t h a t  we have 9n 
our r e f r i g e r a t o r  r i g h t  now, our wfring w a s  cos t ing b about 
$1.69 apiece.  Wow, the  fdea of t h a t  was just  t o  get  the  
e l e c t r f c i t s  from the  wal l  o u t l e t  plug fn to  the  compressor I t s e l f ;  
just t ha t  par t  of the  wfring was costfng about 8 ~ 6 9 .  The 
engineer t ha t "  assfgned t o  followfng t h a t  had by gradual i m -  
provements i n  the  thing, ehangfng froan the  old rubber t o  
Flemenol, and s o  on, had gradually brought the  pr ice  down t o  
somewhere i n  the  nefghborkood of 504 o r  60$ t o  ge t  t h i s  job 
wired up, Thfs F a l l  we ' r e  i n  a new model; we r e  using- our 
wire condenser, and s o  on, and we have a completely d i f f e r e n t  
conffguratfon on our wtrfng. Well, the  job looked p re t ty  good; 
we product-release everything wfth a l l  of the  heads of t h e  
V ~ ~ ~ O U S  engineering u n t t s  i n  $he Unit Engfneering, and they 
looked the  whole t h ing  over,  Everybody sa id ,  "o.K.~, and we 
were actualkg i n  our preproduc%fon runs where we were running 
up t o  600 o r  700 a week on o m  assembly l f n e .  This fel low 
whose job is  t o  take care  of the  wfrfng, h s  hews,  was coning 
i n  from Morrfson on a tlaain and f t  was one of those thfngs 
t h a t t s  kfnd of a b o l t  out  of the  blue,  A l l  of a sudden it 
dawned on him t h a t  what we were doing was br9ngfng t h i s  Flame- 
no1 wiring from the  wal l  out%e% down t o  a c l i p  on the  wfre 
condenser, up t o  a connection a t  the  back of the  r e f r ige ra to r ;  
from t h a t  connectfon where the  wfres were broken s o  t h a t  you 
could plug i n t o  the  con t ro l  and the  f n t e r i o r  cabinet  l i g h t ,  f t  
came back down, went t o  t he  r e l ay  and then you had wires t h a t  
went from the  r e l a y  i n t o  t h e  compressor. A l l  of a sudden, a l -  
though I guess a t  least f i f t y  engfneers had looked t h i s  th ing 
over - a l l  the  manucacturfng people, and It just dawned on 
Lea t h a t  what we were doing was taking t h i s  current  up, making 
a sp l i ce ,  and then brfnging It r l g h t  back down and t h a t  two 
of the  wires para l le led  the  i n l e t  wires exactly.  The quest ion 
he asked himself was, "Why bring it up t o  the  cabfnet back and 
then go down t o  the  relay?" Well, the  answer - and t h l s  i s  the  
way the  thfng got  on the  drawings i n  the firs* place - was t h a t  
you had t o  make connectfons up a t  t he  cabfnet back, and it 
would be a 90% e a s i e r  %o make a l l  of those eonnectfons a t  one 
place, s o  we 8 1 1  put t h e  connec"$ons the re .  And %hey d id .  When 
we invest igated 1% we found out t h a t  we mfght as wel l  brPng the  
wirfng from the  o u t l e t ,  w a l l  ou t l e t ,  i n t o  %he bottom, l e t  two 
of the  wfres go r i g h t  fn to  the  laelay the re  - sake a connection 
down there ,  come up, and make your spPfee up a t  the  top.  So, 
on h i s  suggestion we changed our drawings and eliminated one 
loop of Flemenol w-lring, about; 3 f t ,  up, 3 f t .  down; 6 f t .  
t o t a l .  Bo too l ing  charges w h a t %  oever; t h a t  goes s t r a i g h t  across 
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t h e  l f n e  - every model we make on t h e  1953 r e f r i g e r a t o r  - a saving 
sf $373,000 a yea r ,  

We pf-nned medals a l l  over Les f o r  t h a t ,  But f t g s  t h i s  s o r t  of 
thfng  -- d o n ' t  overlook t h e  obvfous! P f rankly  had one of those 
unf t s  f n  our  o f f f c e ,  I sat and s t a r e d  a t  t h a t  th fng  o f f  and on fo r  
about two weeks, jus t  t r y f n g  t o  pfck up th ings  l f k e  t h a t ,  and 1% 
escaped me completely. So, even f f  t h e r e  seems t o  be some super-  
f f c f a l  explanatfon of why f t  should be, d o n i t  be buffaloed b$ f t ;  
%heye8s a darn  good chance t h e r e ' s  a l o t  of money f n  f t  . 

Sf l fcone  s t e e l  1s used on our motor s tackfngs We went i n t o  
productfon on our r e f r f g e r a t o r  motors back f n  1927. Ever s i n c e  
1927 we have spec f r i ed  a s f l f c o n  s t e e l  f o r  our s t a t o r  s tackfngs ;  
obvfouslg, because of t h e  l o s s  c h a r a c t e r f s t f c s  and one th fng  and 
another  afke t h a t ,  The reason 7- say  "obvf ouslf Is because t h a t ' s  
jus t  e x a c t l y  what f t  i s .  Durfng t h e  r e c e n t  s t e e l  shor tage  f t  was 
P r e t t y  tough t o  g e t  s f l f c o n  s t e e l ,  and t o  keep ourselves f n  bus- 
iness  we worked out wfth P o r t  Wayne that f o r  an  fn te r im perfod there ,  
mtff t h e  s t e e l  became a v a f l a b l e  agafn,  we would t r y  t o  pick up some 
s t e e l  and gfve t o  them t o  make our s t a t o r  s tackfngs ,  and about t h e  
only th fng  we could l a y  our  hands on was some sheared o f f  s c r a p  that  
t h e  Cabfnet Dfv. used f n  t h e f r  cabfne t s .  Well, of course,  %hey 
d o n ' t  use  a hfgh grade of s f l f e o n  s t e e l  f n  t h e f ~  eabfnet  construc-  
t f o n .  So, t h e ~ e  was a l o t  of doubt because obvfous%g, ord inary  
cold- ro l led  s t e e l  1s not  gofng t o  have t h e  e l e c t r f c a l  proper t fes  
t h a t  s f l i c o n  s t e e l  has .  Is t h a t  r f g h t ?  1 % ' ~  obvfous, I s n ' t  f t ?  
Well, it f s n P t  s o  obvfous because when you put t h e  th fng  f n  a com- 
pressor  case,  you weld %he th fng  up, you s t f c k  It f n  somebodyts 
house whfch w i l l  r un  somewhere between 75 and 80 deg,,  on t h e  
average,  'You have a temperature r f s e  f n  your windfngs , That tem- 
pera ture  r f s e  is enough s o  t h a t  t h e  c h a r a c t e r f s t i c s  of t h e  ordfnary  

" cold  r o l l e d  s t e e l  fn t h e  carbon mrcen tages  t h a t  they  use up f n  t h e  
eabfnets  f s  a l n o s t  fden"eca1 wfth t h e  p roper t i e s  of s f l f c a  s t e e l .  
ou can ha rd ly  t e l l  t he  d f f fe rence ,  and here  f o r ,  f l o  these  many 
e a r s ,  we had been payfng a premium f o r  t h e  fancy s t e e l  t o  go f n  f t ,  
he re  wasnat a man %ha% pfeked f t  up - f n  f a c t ,  f f  $he s t e e l  
ha r t age  h a d n 8 t  put our  backs t o  t h e  w a l l  r e  wouzdntt have picked 
t up today. How, w e  a r e n ' t  i n t i t  y e t  because %*re 1s a possf- 
1Pf ty  t h a t  t h e  ordfnary cold r s l l e d  s t u f f  i s  a l i t t l e  more 
c t f v e ,  bu t  no t  f n  d f r e c t  e l e c t ~ f c a f  l o s s e s ,  t h a t  you can measure, 

The change Pn e f f f e f e n e y  f s  s o  s m a l l  t h a t  t h e  manufacturing Tar- 
Lances nore than  accoutn f o r  f t  - bu t  1% may be a P f t t l e  more 
a e t f v e  whfch would cause hkgher ene-rgy input  t o  t h e  motor as a whole 
which would tend t o  r a f s e  our o v e r a l l  nofse l e v e l .  B u U e  a r e  carry-  
i n g  on a b i g  t e s t  program. We've got  some 5000 o r  10,000 of t h e  
u n f t s  f n  our  plan$ r f g h t  now %hat  we a r e  car ryfng  on  a nofse pro- 
gram t o  s e e  f f  t h e r e  f s  a c t u a l l y  any fncrease  i n  t h e  no i se .  But 
t h e r e  you a re :  t h e  savfngs on t h f s  thfng;  T t r n  no t  s u r e  e x a c t l y  
what t h e y ' l l  be; but ,  some people have s a i d  as hfgh a s  308 on t h e  
m a t e r i a l  c o s t  on s t a t o r  s taekfngs ;  and they  run  on down t o  5% o r  10%. 
P t t s  golng t o  depend on how far  we can go wfth t h i s  s t e e l .  

But t h e r e  a r e  two thfngs  t h a t  were very, very obvious P f  you 
jus t  d i d n ' t  g e t  buffaloed by t h e  f a c t  t h a t  somebody had put s p e c f f i -  
ca t tons  on the  drawfng, and t h a t  was t h a t .  If you dug i n t o  it t h e r e  



was an there  

If we bought new ma%erfal, ft would be eheaper. Maybe 
305 cheaper than usfng t h f s  cabfnet mater ia l  t h a t  might not 
be t o  any one pa r t i cu l a r  specfffea%fon. - 

Today we have another m n  wf%h us from Engfneerfng 
Services Dfvfsfon - I&. P a r k e ~ ,  manager of Bes fgn Engfneerfng, 
and he Ps  a l s o  ac t ing  manager sf Broductfon Engineering. 
Frevfous t o  h fs  present assfgmen% you mfght be in te res ted  t o  
know t h a t  M r .  Parker was manager of' engfneering f o r  the  
Turbine Dfvfsion. Wfth no fu r the r  ado fs$l t u r n  you over t o  
Mr. Parker. 

E. E. Parker - Engfneesfng Servfce Dfvfs Lon, 

Broadly, Engfneering Services fs charged wPth the  respon- 
s f b f l f t y  of a s s i s t i ng ,  eoordfnatfng, revfewing programs, and 
objectfves, and as s f s t fng  operating groups fn  the  pmper 
u t l l f z a t f o n  of t h e f r  people, fn  f inding and knowrfng where 
t he  r i g h t  people a r e  f o r  t he  r fgh t  jobs throughout the  Company, 
and i n  the  very broadest sense f n  helping each operat ing area  
t o  bring t o  bear  on f t s  problems %he bes t  t a l e n t  the re  i s  i n  
the  General E l ec t r f e  Co. I n  o ther  words, t o  br ing the 
s t reng th  of' our df vers f f  led  and broad engfneerfng operations 
t o  bear throughout the  Company r a t h e r  than having 57 d i f f e r e n t  
engineerfng organfzatfow wfthout much of any coordfnation. 
That is  our opportunfty - t o  he lp  cos%dfmte across the  l i ne s  
our Q.E. engfneerfng e f f o r t  and make f$  the  very b e s t .  You 
mag be confused by our use of these t e r m ;  design engineering 
and production engineerfng, Certafnly,  the re  i s n t t  always 
a clear-cut ,  black and whf $e df f f e r e n t f a t f  on between then, 
but  i n  a broad sense t h f s  f s  %he wag w e  use thean and I th ink  
the  way you w i l l  s ee  them used fncreasfngly throughout the  
Coapany f n  the  years t o  coine . 

I n  desfgn engfneerfng we try t o  term t h i s  port ion of our 
engineering work whi eh covers the  a c t 1  vf t i e s  t h a t  a r e  required 
t o  determine the  product perf ormnce, the  qua l i t y  required, 
the  cost  requfred t o  meet the  market requirements and t o  
issue the  manufactua;tfng drawings from whfch sueh a product 
can be created.  Harry MfPler talked t o  you about advance 
development, That port ion of the  engfneerfng a c t i v i t y  is  
working two, three ,  four,  f fve  years ahead of our current  
requirements. Our des fgn a c t f v f t f e s  a r e  those a c t i v i t i e s  which 
a r e  working just  ahead of production and the  deslgn a c t f  v f t f e s  
i n  the destgn area  we v i sua l ize  - and t h f s  i s  ac tua l ly  the  way 
it works, whether you c a l l  it by just  these terms o r  not - 
the  designers take the  known solut ions  t o  various things and 
the  known materfals ,  e t c  ., put them together  using t h e i r  bes t  
jtldgnent, and come up wi th  the  drawings from which t h i s  product 
can be created.  Broadly, the  o'bjectfves of" our design engin- 
eer ing can simply be s t a t e d  t h a t  we expect t o  c rea te  b e t t e r  
products, those products which carry  the  monogram a r e  b e t t e r  
products than any equivalent  product on the  market. That 
doesn' t  mean t h a t  they necessar i ly  a r e  the  most cos t ly ;  when 
we say "be t t e rn  we mean the  g rea tes t  value t o  the  consumer, 
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and as  you know f n  making any engfneerfng desfgn t h e r e  a r e  manyt 
many cornpromfscas "eat you make, You can make an  extremely krfghly 
e f f f c f e n t  motor but  f t  would pmbably be heavy, c o s t l y ,  e t c .  That 
f s n r t  n e c e s s a ~ f l y  good ilesfgn, Qood design, a s  we s e e  f t ,  f s  t h a t  
des ign  whfch balances a l l  these  varfous eornprises you ' re  forced t o  
make between e f f  lcfency, pu l lou t  torque,  heatfng, l f f e  and c o s t  t o  
come up wf th  t h e  b e s t  compromfse whfch meam t h a t  you have t h e  b e s t  
value f o r  those p a r t f e u l a r  a p p l f c a t f  ons, and our desfgn a c t f v t t f e s  
f n  t h e  General E l e c t r f c  Co, - I know you engfneerEng members wfSP 
a l l  agree  wfth t h f s  and P a m  su re  any one e l s e  w f l l  - wetre always 
pointed t o  g e t t f n g  t h e  maxfmum value from our product. That d s e s n a t  
mean t h a t  i n  every c h a r a c t e r f s t f c  f t  1s t h e  very hfghest ,  because 
%ha$ may not  gfve you maxfmtm value,  

I n  productf on engfneerfng we use t h a t  term i n  t h i s  way: t h e  
Product1 on a c t f v f t i e s  a r e  those  a c t f v f t f e s  whfch a r e  devoted t o  
t h e  day-by-day so lu%ion  of" engineer ing  problem on products Pn 
c u r r e n t  productf on, Wfth t h e  product f on a c t %  v f t g  r e s t s  t h e  respon- 
s f b f  I f%$ of achfeving and m f n t a f n f n g  t h e  q u a l f t g  and c o s t  %hat  W a s  
inherent  f n  t h e  desfgn,  When t h e  desfgn  group makes t h e  d e s f w  they  
have ce r%ain  c r i t e r f a  f n  mind a s  t o  c o s t ,  performance, r e l f a b f l f t y ,  
e t c .  Row f t t s  t h e  productfon g roupfs  r e s g o n s i b f l f t y  t o  s e e  t h a t  
t h e s e  th ings  a r e  met; if t h e  desfgh has been done properly f t  fs  
poss fb%e t o  meet them, Therefore, f%gs t h e  productEonS s a c t f v f t g  
requirement t o  a s s i s t  t h e  manufacturing group and s e e  t h a t  we do 
achieve those  f a c t o r s  inhe ren t  i n  t h e  desfgn,  Also, when you make 
a desfgn you have had t o  make thousands of decfsfons and you cannot 
have 40s of those wrong; you c a n ' t  have 20% of t h e m  wrong. You might 
g e t  by f f  you have a few of them wrong, So, f n  o rde r  t o  g e t  %hem 
811 r f g h t  - a% l e a s t ,  t h e  vast majorf ty  of %hem r i g h t  - $outve go t  
t o  be away t o o  eon~lerva t fve  I n  many of t h e  decfsfons you make. 
Therefore,  productfon engfneerfng has a r e a l  opportunfty t o  come 
a long as  t h e  product f s  f n  productfon, a s  experience f s  gafned, t o  
sense  those  deefsions whkch a r e  t o o  conserva%ive, back o f f  from 
them and p u l l  %hen a l l  c l o s e r  t o  the l i n e  of opt fmm value.  That, 
as we s e e  f t ,  I s  t h e  r o l e  of produetfon engfneerlng, and certainly 
t h e  s b j e c t f v e  of productfon engfneerfng i s  no d i f f e r e n t  t h a n  t h a t  
of des ign  engineerfng and t h a t  E s  t o  have any product ca r ry fng  t h e  
G,E, monogram $a be t h e  b e s t  value t h a t  t h e  customer can purchase. 

4 

So much f o r  desfgn engfnedring, and product i sn  e n g f n e e r f n g .  P 
would l f k e  t o  add t h f s  one I f t t l e  s f d e  remark: Roy s a i d  P was 
a c t f n g  head of productfon engfneerfng, and t h e  reason f o r  t h a t  1s 
that we have not been a b l e  t o  determfne c l e a r l y  I n  our minds 
whether t h a t  should be headed up as two s e p a r a t e  func%lons o r  
whether f t  should be headed up  as one func t ion ,  Cer ta in ly ,  t h a t  
a r e a  sf ae t fvF ty  i s  f n  any e n g h e e r f n g  department, whether you 
actually c a l l  1% a s  such o r  n o t ,  Many - and I would say  %he majori%-y 
of t h e  departments f i n d  t h a t  they  want t o  organfze t o  keep t h e  design 
and t h e  productfon groups t a g e t h e r  because t h e y ' r e  s o  c l o s e l y  f n t e r -  
r e l a t e d .  They wfPB have e e r t a l n  fndfvfduals  on production and others 
more s t r i c t l y  on design,  bu t  they 'P1  a l l  be headed up i n  one b fg  
group s o  t h a t  t h e  production experiences can r e a d f l y  be fed  back 
I n t o  t h e  des ign  a c t f v l t g  and t h e  production people have a c l o s e r  
l f a f s o n  wi th  the  desfgn  people and know what Lhey expect t o  achieve 
from t h e  product. So y o u f l l  f i n d  t h a t  groups even as l a r g e  where 
you have productfon Sfke our appl iance  group o f t e n  have and u s u a l l y  



have the  two headed up under one man, However, weD r e  not 
sure  t h a t ' s  r i g h t  and maybe there  should be two; t h a t ' s  one 
of the things we a r e  attempting t o  determine i n  the  next year 
o r  two whether general ly engineering should s p l i t  the  two fn to  
separa te  groups headed up by d i f f e r en t  people o r  whether they 
should general ly  be in tegra ted In to  one group, 

I now des i r e  t o  t a l k  t o  you f o r  just  a few minutes about 
some of the  things Ttve seen on value analys is ,  and I would 
l i k e  t o  say t h a t  walking In to  t h i s  room it was qu i t e  a s - t a r t l fng  
experience. I expected t o  see a bunch\ of people here with 
textbooks sf t t r lng around l i k e  a classroom, It was very ref resh-  
ing t o  see  a workfng group here w l t h  Pots of gadgets and I 
imagine you'd be much more in te res ted  i n  continu.Eng your work 
on those gadgets than I i s tenfng  t o  some sf us t a l k .  For t h a t  
reason I am quete limfted here. 

But, i n  the  f i r s t  place, I would l f k e  t o  say t h a t  I th ink  
t h i s  is an  extremely heal thy program, t h i s  whole value analys is  
program which was la rge ly  s t a r t e d  through manufacturing services  
and i s  being carrfed on. I th ink the re  was a lack of recognf- 
t i o n  f o r  many years of t he  importance of t h i s  aspect  t o  our 
work. Welve had cost  reduction programs where wet ve t r i e d  t o  
beat  down and work and work and work t o  ge t  the  d i r e c t  labor 
down t o  where we'd get  f t  down t o  a very s a t i s f a c t o r y  f igure ,  
but the re  has been, a t  least i n  my experience, a lack of 
recognit ion over the  past years of the  importance of t he  money 
we spend f o r  purchased par t s .  As a n  example of t h a t ,  i n  our 
Schenectady Land Gas Turbine a c t i v i t i e s  half  of our manufac- 
t u r ing  cost  is i n  purchased par t s  and mater ta ls .  It doesn' t  
take any great  in te l l igence  t o  see  where a l o t  of e f f o r t  should 
be put i n  and t h a t  has not necessar i ly  had the  a t t e n t i o n  t h a t  
the  other  aspects  of our cost  reduction programs have. So I 
think you people a r e  working i n  a very f r u i t f u l  f i e l d  and one 
which can r e a l l y  r e t u r n  b i g  dividends t o  the  Company. 

Now, I t d  l i k e  t o  say something about what I th ink  is an 
important requirement f o r  success i n  t h f s  f i e l d .  I base t h i s  on 
my own personal experience, and i n  s o  doing T don' t  want t o  
throw any br icks  a t  anybody, but 1 th ink  a l i t t l e  frankness w i l l  
tend t o  i l l u s t r a t e  $he point.  Years ago i n  the  Turbine Division 
the  engineers were responsfble f o r  buying or  f o r  speci fying 
a l l  the  parts t h a t  were purchased, whether it was steam pipes 
o r  valves o r  o i l  coolers ,  e t c . ,  and they d id  a very c red i tab le  
job but ce r t a in ly  not as  good a job as  could be done had the  
a c t i v i t y  been a jo int  a c t i o n  of a purchasing group and an 
engineering group. Well, then, it was qu i te  d i f f i c u l t  t o  
break down t h a t  10% inher i tance .  The engfneers f e l t  t h a t  
they had t o  keep a t i g h t  r e f n  on thLs on? the purchasing people 
would go out and buy some r id iculous  things and they wouldnf t 
work - and t h a t  d id  happen; it happened reany ttmes . Theyxd 
go out and buy governor springs t h a t  were o r  had very close 
l i m i t s  on the  end construction, e t c . ,  and you'd ge t  them.in 
and you'd have t o  throw them away; not only was t he re  the  
'expense of throwing them away but a l l  the  t rouble  you had of 
assembling them and the  governors and f inding they wouldnct 
work. Well, t h a t  was bas i ca l ly  because the  spec i f ica t ions ,  



t h e  drawfngs, e t c . ,  were not a l l - f n c l u s f v e ;  dfd not  coves eompfete%y 
aPH $he a s p e c t s ,  Nei ther  do they today, and 1 fmagfne many, many of 
t h e  drawfngs %ha% you people have t o  wolak wi th  cannot completely 
spee f fy  a l l  t h e  thfngs t h a t  a r e  necessary I n  order  t o  ge t  a product 
of exac t ly  adequate q u a l i t y ,  Mow, we can go a l o t  f u r t h e r  i n  t h a t  
r e spec t  than  we have I n  t h e  pas%, but  s t i l l  I doubt f f  f n  a l l  
cases you can ge t  everythfng, every d e t a f l  always down i n  specEf f - 
eat fons  and drawfngs , That leads you 'immediately t o  t h e  conclusion 
t h a t  t h f s  thfng can be most e f f e c t i v e  f f  it is a cooperatlVe, jo in t ,  
teamwork play between purchasfng and engineering, and 1 t h fnk  
t h e r e ' s  room f o r  Improvement on both s fdes ,  and I assume t h a t  I ' m  
t a l k i n g  t o  both engfneerfng and purchasing people s o  I hope t h e  shoe 
f f t s  a l l  $OUT f e e t .  I have seen  eases  where purchasfng would go out  
and g e t  bfds from 7 o r  8 people on r a t h e r  complhated  thfngs ;  t a k e  
t h e  lowest bid wfthout cooperatfng wf%h engfneerfng, and f fnd t h a t  
t h e  product was not usable .  I tve  seen  jus t  t h e  r eve r se  where t h e  
engfneer s a i d ,  'Well, weave got one source ~f supply; we're busy a s  
t h e  dickens; why should we wate % b e  t r y f n g  t o  do a l l  t h e  fnses t fga -  
t f o n  and s o  f o r t h  %hatas  necessary t o  t r y  t o  q u a l t f y  two o r  t h r e e  
o the r  sources of suppPy3" So we need a broadenfng vfewpofnt on both  
s fdes  of t h f s ,  We need a vfewpofn% among our engineers  t h a t  w i l l  
make them r e a l i z e  t h e  oppor tunf t fes  t h a t  a r e  a v a i l a b l e  and t h e  f a @ %  
t h a t  this  i s  a wondenaful Investment f n  tfme I n  o rde r  %Q cooperate 
wfth purchasing and q u a l f f y  and h e l p  them q u a l i f y  some a d d f t f o n a l  
vendors s o  they can g e t  cornpetftfve bfds , Efkewfse, purehasfng can 
do a m e a t  d e a l  f n  e s t a b l i s h f n g  t h a t  kfnd of teamwork and @ooperatfon 
bg working c lose ly  wf th  t h e  engfneers and not  a r b f t r a r f l y  going Q U ~  
and sayfng, "Well, t h e  drawing sags l t h f a t  and I t 9 1  go ge t  f % ,  If 
these  a r e  any addf t f  onal  requfrements o r  th ings  t h a t  a r e n B t  jus t  
q u f t e  completely de l inea ted  on t h f s  - 1 donot mean i n  form and 
dfmensfons but  I mean t h e  a c t u a l  requfrements of f t  jus t  a r e n ' t  
q u f t e  c l e a r  - why, t h a t  1s not  my job," So what 9: am r e a l l y  plead- 
fng f o r  fs a broadening poin t  of vfew on both  t h e  engfneerfng and 
purchasing whfch wf91 knf t  t h e  group l n t o  a r e a l  ha rd -h i t t fng  team 
and I t h i n k  f f  t h a t t s  done your sppor tunf t f e s  a r e  trerrzendous; nose 
than  f o r  many of our s tandard  c o s t  r educ t ton  programs, 

F f n a l l y ,  I have seen  cases where purchasfng made p r e t t y  heavy 
ease about some "efng and you f i n d  out  you use one o r  two of them a 
year  ana it just  i s n ' t  worth :he e f f o r t  you put i n .  So here again,  
we need a good evalua t fon  of t h e  p o t e n t f a l t t f e s  of anything we 
t a c k l e ,  Le t t s  r e a l l y  pick out  t h e  ones t h a t  have t h e  bfg d o l l a r s  
a t t ached  t o  them and go a f t e r  those  b f g  purses f f r s t  and no t  g e t  En 
same wrangles over some few th ings  whfch may look l f k e  they  c o s t  a 
10% but  t h e  e f f o r t  t o  t r y  t o  do much about them w ~ u l d  far  outwefsh 
t h e  savings ,  There agafn,  it comes down t o  a r e a l - f s t i c  good judg- 
mx3.t on what t h e  savings a r e ,  r a t h e r  than, a t  tfmes, some of our  
cos t s  as they  come up, 

The l a s t  th fng  9: would l i k e  t o  put a plug i n  f o r  - and t h f s  
has t o  do mainly wi th  t h e  engineers  - f s  f o r  s t andard lza t fon .  That's 
a n  o ld  saw, P know, and you're  probably t f r e d  of hear fng  about f t .  
Esut If we a r e  going t o  achieve M r .  Cordfnerts  g o a l  of 4 b t l l f o n  

, - 
d o l l a r s  i n  1960 whfeh he ' s  t a l k f n g  about,  I t h i n k  we have g o t  t o  
do a b e t t e r  job and a more complete job on s t andard fza t fon  of our 
parts. There again,  f t f s  r f g h t  f n  t h e  f f e l d  t h a t  I" supposed t o  
be working i n  and t h a t  f s  des ign  and produetton; mainly design;  f t  ' s  



mafnly the  responsfb i l i ty  of %he desfgn groups t o  work toward 
s tandardizat ion of components. I n  engineering services  
wetre going t o  make a study t o  see f f  we can ' t  develop b e t t e r  
systems i n  t h i s  work, Mow, %he peason 1 mentfon tha t  is be- 
cause it obviously i s  a great  help  t o  anybody working on 
value analys is  . If you have fewer parts, fewer components, 
you can do s o  much b e t t e r  a job - you have higher production 
on whfch t o  get  your, get  more i n t e r e s t  f n  your suppl iers  o r  
within the  Company on the  productton of i t ,  So you purchas- 
ing people should help  us i n  engineering servtces persuade your 
engineers t o  give contfnued and grea te r  support t o  standardf - 
zation of components f n  your products. 

Q. Under the  present engfneerfng se tup  who f s  responsible 
f o r  performance: the  desfgn, produetf on o r  development engin- 
eer ,  o r  a l l  three?  

A .  We have considered t h a t  and f n  our opinfon the  design 
engineer is t he  foca l  psfnt ,  t h a t  is ,  there  f s  a development 
group here feeding i n t o  $he design engineer and here is  the  
product 1 on group ass  f s t f n g  the  des ign englnerr  i n  achieving 
his  qua l i t y  and performnee; but  w e  look t o  the  desfgn group 
as responsible u l t imate ly  t ha t  the  product meets the  qua l i ty ,  
cost ,  performance, r e l i a b i l i t y ,  and l i f e  t h a t  i s  supposed t o  
be there  t o  adequately s u i t  the  market. 

$. The desfgn engineer - w i l l  he be expected t o  follow a 
pa r t i cu l a r  product l i ne ,  whereas the  product f on and development 
engineer w i l l  cover a wider range of products, w i l l  be involved 
i n  everything? 

A .  I think t o  some extent  $hat tends t o  be t rue .  It depends 
completely on the  kind of a department you're working in .  Some 
departments have bas i ca l ly  one kind of a product and the  
developnent engineers a r e  in te res ted  i n  it and the  design and 
production engineers.  Other groups, well ,  maybe take the  e lec-  
t r i c  wink and disposal  grouu; they have one development group 
t h a t  covers e l e c t r i c  sfnks and disposals  and the whole thing, 
o r  plan t o  have; whereas they have what they c a l l  a product 
engineering group which is one product engineering group has 
charge of t h e  e l ec tp i c  s ink,  desfgn and production; another 
gro up has charge of the disposal ,  design and production. So 
it very of ten  works out t h a t  you have one development group 
serving a l l  of the  elements of the  engineering sec t ion  of the  
department and you have severa l  products f o r  design groups. 

Q. When we speak of product o r  desfgn o r  development groups 
a r e  we speaking i n  general  of the  groups out i n  the  department 
or  of s p e c i f i c  engineering services groups? 

A .  I ' m  glad you brought t h a t  up; I r e a l i z e  I d i d n t t  make it 
c l ea r .  This th ing  springs from t h i s  s o r t  of thinking. You 
t r y  t o  take an engineering group who i s  responsible f o r  engin- 
eering a product and you f ind out what a r e  the  th ings ,  what 
a r e  the  main segments of a c t i v i t y  t ha t  they have t o  do i n  t h a t  
engineering graup, and you come up with four - they've got t o  
do advance and development engineerfng i f  they're  going t o  be 



hea l thy  and r e m f n  f n  bus iness .  Theytvc got t o  do desfgn engfneer- 
fng; the-y8ve got t o  do productfon engfneerfng; and f Ina l ly ;  they  
have a Pot of engfneerfng admfnfs t ra t fon  t h a t  has t o  be done - t h e  
personnel work, t h e  supportfng a c t f v f t f e s  from d r a f t t n g ,  from engfn- 
eer fng  a s s i s t a n t s ,  from your c l e r f c a l  and s e c r e t a r i a l  help,  and % X I  
your employee r e l a t f o n s ;  you have % h a t ,  So, t h e r e  a r e  those  four  
fun@%ions,  bas fca l lg ,  whfch have t o  go on f n  a n  engfneerfng organiZa- 
t f o n ,  We hope t h a t  most engfneerfng, a c t u a l  opera%fng engfneerlng 
groups, wflP be srgantzed along those  l i n e s ,  They mag not  c l e a r l y  
take  a91  f o u r  r f g h t  out ;  but  we t h f n k  very d e f f n f t e l y  they should 
p u l l  out t h e  advance and development groups s o  t h a t  they can work and 
not be daf $7 hamassed by problems t h a t  keep them from dolng t h i s  
advance work. The admfnfs t ra t fve  group should be a v a f l a b l e  f n  o r d e ~  
t o  t ake  t h e  paper work and r e l f e v e  t h e s e  professfonal  groups, here ,  
of t h a t  work and make t h e  b e s t  u t i l i z a t i o n  of i t ,  Whether those  two 
a r e  s e p a r a t e  o r  not ,  we a r e n f t  c l e a r  f n  our  th inkfng*  Now, engkn- 
e e r i n g  servfces  was organfzed along t h a t  l f n e  f n  order  t h a t  f n  
engineerfng se rv fces  we would have people who corresponded to 
counterpar ts  f n  opera t fng  groups, but  t h e  only reason engfneerfng 
se rv ices  was organfzed along t h a t  l i n e  was because we f e l t  t h a t  t h a t  
bas kcalbg %he way a n  opera t ing  group should be organized. 

Q. Then you a c t u a l l y  do have groups f o r  deslgnfng products, e t c .  in 
$OUT engfneerfng se rv fees?  

A. no, we do not .  Our engfneerfng se rv ices  - f n  design and pro- 
duc t ion  engfneering se rv tces  w e  do no$ expect t o  have a very b i g  
group. Maybe a t  any one tfrne t h e r e  won't be more than  f i v e  or 
s i x  of us, and what w e  would l f k e  %o have would be some men t h a t  
a r e  consul tan ts ;  a man t h a t  f s  an  outs tandfng professfonal  e l e c t r f -  
c a l  engfneer and another  one a mechanfcal engfneer,  an e%ect ronfc  
engineer, a mater fa ls  and process engfneer,  who can go throughout 
t h e  Company and know the  a e t l v i t l e s  t h a t  a r e  gofng on i n  h i s  func-  
t f o n a l  f i e l d  f n  the  varfous departments s o  t h a t  he can say t o  t h i s  
fellow, "Well, now look: such and , such  f s  gofng on over here ane 
here !s wha% %hey8 %re found out .  Wouldngt t h a t  be of use ts you?" 
That Is, t h f s  cross-roughfng t o  t r y  t o  ge t  s t r e n g t h  from %he b m a d t h  
of our opera%lsns . Nefther  a r e  t h e s e  assignment8 considered - mfne, 
f o r  example, a r e  eons fdered permanent assignments ; t h e y B r e  ass ign-  
ments of maybe t h r e e ,  four  o r  , f f e  years ,  somethfng l f k e  t h a t ,  where 
a man goes through and g e t s  e fper fenee  and goes on something e l s e .  
I t n s  a staff funct ion;  wes re  gofng t o  t r y  t o  keep f t  s t a f f  andl not  
opera t fng ,  We b e t t e r ,  OP w e ' l l  g e t  put i n  our p lace .  

Q o  From an operatfng angle ,  not  from a s t a f f  angle ,  %ha% i s ,  f n  
the p lan t  I t s e l f ,  f s  t h e r e  any value f n  having t h e  development 
engineer  follow hfs  p ~ o d u c t  through development, des fgn, manufac - 
t u r e ,  so t h a t  he continues r f g h t  on wl th  t h e  product t h a t  he 
develops? 

A ,  I t h i n k  %here f s  and I t h t n k  f t  can very w e l l  be done a t  tfmes . 
The only thfng  we would a s k  f s  t h a t  t h e r e  4s t h f s  development s t r u c -  
"%re here;  i f  you p u l l  t h f s  fe l low out ,  you put another  one i n .  

Q, Prom advance he would c a r r y  It through development i n t o  t h e  
shop, When he c leans  t h a t  up does he go back t o  advance engfneer- 
Eng% 
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A .  Well, I t h i n k  t h a t  depends a l o t  pn t h e  BnCIfvfdual and 
t h e  circumstances.  P t h fnk  t h a t  can be very e f f e c t i v e  i n  many 
cases .  Other tfmes you"% frfnd men t h a t  a r e  jus t  whiz-bangs 
a t  development but  theybd ge t  l o s t  f f  they  got  put i n  these  
o the r s .  Cer ta in ly ,  f t l s  one t h i n g  t h a t  should be used where 
it a p p l i e s .  

Larry Mfles: 

We w i l l  have t h e  man who f i r s t  looks over and approves o r  
r e j e c t s  reques ts  f o r  new bufldfngs f o r  M r .  Da Chemfn; t h e  
app l i ca t ions ,  i n  o the r  words, f o r  approprfa t f  ons . We w P l 1  
have t h a t  man here on Wednesday. I asked hfm what viewpoint 
he took of our keeping marginal operatfons i n  our p lants ,  mak- 
ing it necessary t o  buffd new but ldfngs and concerning t h a t .  
Irll  l e t  him speak f o r  himself .  1 t h fnk  t h e  time f o r  our 
f u l l - d r e s s  d i scuss ion  of t h a t  had be t$er  be Wednesday while  
he 's  here.  Hefs  s o  much more competent t o  handle it from t h e  
viewpoint of our t o p  management. He a l s o  asked us t o  i n v i t e  
a n  accountant i n  who mfght have some vfews f n  opposff;fon t o  h i s .  
I t h i n k  we 11 do t h a t .  

I n  t h e  a r e a  of applyfng value ana lys f s  t o  m l l l t a r y  work 
l i e s  our g r e a t e s t  chal lenge and our g r e a t e s t  opportuni ty.  There 
a r e  more d r ives  t h e r e  by a f a c t o r  of 10  t o  l than  anywhere e l s e .  
We must do f t ,  no t  only f o r  busfness reasons t o  e l imina te  un- 
necessary c o s t s ;  we must do it f o r  competitfve reasons t o  keep 
t h i s  business - and I. have heard some who have looked through 
some of our m i l i t a r y  FnstaPfatfons and some of our competi tors1 
i n s t a l l a t i o n s  and say we a r e  out of busfness a s  soon a s  it gets  
s o  our competitors on t h i s  m f l f t a r y  equfpment decide t o  c u t  
some of t h e  p r l c e  because theynre s o  f a r  ahead of us I n  t h e i r  
processes - but  It I s  not  only f o r  moral reasons bu t  f o r  t h e  
s imples t  kind of s e l f i s h  reason.  We have gc& t o  t ake  t h e  
nonsense out  of t h e  c o s t  of m i l f t a r y  s t u f f .  Now, f t  has t o  be 
done. Up t o  now a l l  of us have looked a t  these  mounting budgets, 
t h i s  t e r r f b l e  c o s t  of equipment and mountfng taxes and f e l t  
t h e r e  was nothing t h a t  could be done about f t .  Something gan 
be done about it and f t  can be done wfth value a n a l y s i s  and 
i t ' s  - t o  be done,c 

f 

I be l i eve  from t h e  bottom of my h e a r t  t h a t  unless  we s t a r t  
doing something l i k e  t h i s ,  maybe S t a l f n t s  game of l i c k i n g  us 
with OUT own deb t  w i l l  win. I t h i n k  from a vfewpoint of p la in ,  
unadul terated s e l f i s h n e s s  we have got t o  fndfvidualfy s t a r t  
making it our personal  business  t o  ge t  unnecessary c o s t s  out  of 
Government s t u f f ,  and I s h o u l d n ~ t ;  sag  *I" - E t a  t a l k f n g  what my 
boss f e e l s  and what my boss1 boss f e e l s ,  and a l l  t h e  r e s t  of 
management t h a t  I ' v e  had t h e  opportuni ty t o  dfscus's i t  wi th .  

I t ' s  our move, and we know what t o  do. We can do some- 
t h i n g  about it.  The guy up t h e r e  where he sees  t h e  whole pro- 
duct  and not  t h e  d e t a i l s  on it c a n ' t  do i t .  We can and we 
must. Now, l e t  1s revlew th ings  a l i t t l e .  I d o n ' t  mean t o  
i n d i c a t e  t o  you t h a t  we have always f e l t  t h e  urge t o  g e t  c o s t s  
out  of Government items t h e  same as  we have our commercfal. I n  



genepal, f t t s  been s o  hard t o  ge t  f t  oi-tt. You couldne t g e t  anybody 
Enterested . But now, it b r e a l l y  d f f  fexaent , 

We teaeh  value a n a l y s t s  t o  vfew expendftures a s  though f t  were 
t h e f r  money. We have no o the r  approach t o  these  mfliftary jobs, and 
f t B s  wonderful, fe l lows,  t h a t  we have 12 t o  15 men I n  t h f s  group f n  
t h e  m f l f t a r y  a rea  and f o r  t h e  f f r s t  tfme we can r e a l l y  s t a r %  dofng 
some of t h f s  . There a r e  a l o t  of reasons why we haven" done 1% * 
h t n s  f o r g e t  them. They're reasons you@lB bump f n  today, when you 
s t a r t .  One of them I s  "You c a n ' t  make changes, anyhow." That • ÷ s  
r f g h t ;  you probably c a n ' t ,  f o r  a while;  but  you r e a l l y  can and you 
r e a l l y  must. We have t o  educate t h e  people, we have t o  t each  them. 
We a r e  t h e  s a l t  and, by gosh, wetye got  t o  be s a l t y ,  and i f  we c o n C t  
s t a r t  here w e a l l  never ge t  s t a r t e d ,  

They say  - and I ' v e  heard a l l  of these  say  - "Well, we won't 
g e t  another  order  l f k e  t h a t  anyway, unless  w e  ge t  I n t o  a war and 
t h e n  we1 ll get  a hundred times a s  many, Wesve had t o  order  a l l  
%he p a r t s  t o  eover t h f a - o r d e r , "  So, what do we do? WeDre gofng t o  
do sornethfng o r  we're gofng t o  do nothfng. Don't l e t  any of these  
people s t o p  you. We have got  t o  g e t  s t a r t e d ,  and f f  we s t a r t ,  
w e a l l  ge t  r e s u l t s .  We may change our course a few tfmes, but  W e T L  
g e t  t h e r e .  Then, you hea r  n ~ o u f r e  r f s k f n g  peop lens  3ive.s ." Notody 
f s  t a l k i n g  about p i sk ing  anybodyss l f f e ,  Thatss t h e  way they s t o p  
a c t f o n .  Wetre t a l k f n g  about th ings  t h a t  should be done. We d o n u t  
want anything t h a t  s h o u l d n ~ t  be done. Don" be blocked by a S t a t e -  
ment Pfke t h a t ,  ."Cost doesn ' t  mat te r  - t h e  whole job f s  $0  make f t  
work."How o f t e n  do you hea r  t h , a t  f n  m f l f t a r y  a r e a s ,  . , t h e  whole job; 
t h e  cos t  doesn ' t  mat te r?  Who says the  c o s t  doesn" t ; a t%er?WePP,  
some exped i t e r  who's t r y i n g  t o  ge t  t h f s  th fng  through. What 
a u t h o r i t y  have you given him t o  t o s s  your money out  t h a t  care less9y?  
Does eos% mat ter  o r  daesns t  f t ?  General  EPeetrLc Co, i s  a l o t  
b igger  than  t h a t  guy who says t h a t  c o s t  doesnat ma t t e r .  Hets off 
base.  Cost does m a t t e r ,  We wanttva8ue and f t b  up t o  us to go 
ahead and ge t  i t ,  

NOW, what 's  gofng t o  happen? Whatss gofng t o  be done? We 
have had a n  f n v f t a t f o n  t o  come t o  Washington and s t a r t  t h e r e  wfth a 
group of generals  ; I t h f n k  they  were i n  the  Sfgnal  Corps and the  
Afr  Corps ; t o  teach  them value ,analys  f s  technfques and phf losophies .  
They know these  pr iees  a r e  outrageous.  They have bumped i n t o  cases 
where theysve assfgned somebody and they 've r e a l l y  run  t h e n  down 
and cos t s  w f l P  drop t o  a t h f r d ,  o r  a four th ,  o r  a f i f t h  f o r  t h e  
same th fng .  They know it can be done. They have asked us t o  come 
down and h e l p  ge t  f t  r o l l i n g .  Wfl l  we go? Of course we wff l ;  of 
course! That means we w f l l  have, comfng f r p m  t h e  t o p  i n  t h e  

KLftary, t h e  polfcy of sgueezfng o u t t h f s  nonsense. Now, working 
n our products d e t a f l  by d e t a i l  you wf l P  f ind  our  source o f  . 
t r e n g t h  f f l t e r t n g  down from them, and we w f l l  be a t  l a s t  a t t a c k i n g  
he miserable  expense of t h i s  mechanfcal mf l f t a r y  equf pment . Take a 
ook a t  t h e  budget; what 9s I t ?  75 b f l l f o n  d o l l a r s ,  something l f k e  

t h a t ?  If you cu t  25 bflaLon off of t h a t  it would t ake  t h e  curse  
o f f ,  It" s t f l l  a l o t  of money, b u t t h e  curse  5s o f f .  1 dona% t h f n k  
one of you doubts f o r  a mfnute t h a t  it could be c u t  o f f  wfthou% any 
d e p r e c i a t i o n  f n  %he q u a l i t y  of t h e  mf f f t a r y  equipment. The only 
t h f n g  f s  t h e  whole country f s  permeated wi th  t h f s  kind of s e l f i s h  
thfnkfng t h a t  wetve used up  u n t f l  r a t h e r  r e c e n t l y ,  Now w e t r e  s o  



near  d f s a s t e r  that f t e s  t h e  we thFnk of t he  b i g  fssues  and 
wesre  th inking  of them, and t h a t  is savfng the  country,  savfng 
t h e  people; no t  t r y i n g  t o  make another  thousand d o l l a r s  on a 
p a r t i c u l a r  o rde r ,  

One of our  devices ,  not  c l a s s  i f  ied,  t h e  automatic pf l o t  - 
400 we had a n  order  fop; we were makfng it ,  We r a n  a post  
mortena and here is t h e  r e p o r t  shee t s  on I t ,  As a r e s u l t  of 
t h i s  post  rnortem when t h e  G-4, t h e  next  model of t h e  a u t o p i l o t  
was designed, t h e  engfneer took t h i s  and went r f g h t  through 
it and took ftem by Item r i g h t  out  of f t ,  The c o s t  r educ t ion  
group i n  A&OS put down t h e  cos t  r educ t ion  on t h e  items t h a t  
were checked. The accountant safd ,  fJYou canB t have f t .  Cost 
reduct ion  is  jus t  t h e  devfa t fon  from t h e  o r i g i n a l  desfgn." 
He s a i d  t h e  engineer  had put t h f s  s.%uff f n  t h e  o r f g f n a l  
des ign  s o  t h e y  couldnat have any c r e d i t  f o r  c o s t  reduct ion .  
We have a very aggress fsre cos t  reduct f  on man and he i s n t  t 
pushed around e a s i l y  and he l ~ c k e d  horns w i t h  them and of 
course, he won, because they  cant% c h f s e l  a man out of c r e d i t  
on such t e c h n f c a l f t f e s  f f  you f i g h t  and f i g h t  r f g h t .  So they  
gave him somethlng 1fke $72,000 savfng on h f s  budget, based 
on t h f s  post  msr%em, on t h a t  one l f t t l e  job, Thatus t h e  one 
job t h a t  we i n  Schenectady have had a n  opportuni ty t o  look 
i n t o  as a m i l i t a r y  job, Of course,  out a t  Lockland and over 
i n  Lynn and i n  some of t h e  o t h e r  a5eas %heysve done l o t s  more. 

Let" look a t  a few more examples. You k ~ o v  we say  t h a t  
from 50 t o  75% of t h e  c o s t  of m f l f t a r y  jobs can  o f t e n  be 
removed wlthout e f f e c t f n g  q u a l f t y .  L e t t s  look a t  a few of t h e  
p a r t s .  Take f o r  ins tance  savfngs on some smal l  pa r t s ,  42# t o  
6; $22.15 t o  574; 534 t o  21; $1.85 t o  28 $2.92 t o  77#; 

12.25 t o  254; $11.52 t o  $2.00; $20.33 t o  $&.I2 Other examples 
would be $1.01 t o  57 $31.42 t o  $20.,40; $10.78 t o  $5.25; $11.68 
t o  85.22; $16.00 t o  t 6.00; $4.29 t o  $2.10; $11.60 t o  $7.00; 
$4.50 t o  $2.40; $16.90 t o  $10.00; $21.00 t o  $10.00 and, of 
scourse, once I n  a whfle you break through wi th  one l i k e  t h i s -  
85# t o  1/3#* 

Mow, t h e  whole m f l f t a r y  job fa before us .  We 1% have a 
l o t  of people t o  t e a c h ,  Wet ll a l l  h e l p  you teach  them. J u s t  be 
su re  you ' re  s u r e  yop know y o u 9 e  on %he wfnnfng team and the  
r i g h t  s i d e ,  b e c a u s e ' w e ~ v e  got t o  g e t  t h t s  nonsense out  and we 
b o w  how t o  do it and we • ÷ r e  gofng t o  do P t  . The t o p  management 
is back of it, but  f t P s  our  move; f t t s  our oppor tuni tyo  

Any item of business  is  p r o f f t a b l e  f o r  t h e  r i g h t  vendor, 
and a l l  t h a t  we want i s  reasonable value; t h a t  i s ,  i f  we g e t  a 
l o t  of  engineering h e l p  we expect t o  pay f o r  it, but  t h e  t r o u b l e  
is t h a t  our products a r e  jus t  f u l l  of places  where w e B r e  making 
t e r r i f i c  payments and wetre  no t  g e t t f n g  help.  1 d o n ' t  ca re  
whether itos f o r  s t e e l  o r  f o r  engfneerfng; i f  t h e  f e l low does 
it, he ' s  e n t i t l e d  t o  pay, providfng f t  $ s  value; t h a t  i s ,  pro- 
vidfng we couldnl t do something e l s e  f o r  s u b s t a n t i a l l y  less 
money. 

Well, I would 'chink t h a t  when w e  r e a l l y  do ft t h a t  w e  c e r -  
t a i n l y  ought t o  ge t  t h e  Navy f n  on t h e  bandwagon, t o o .  



The only th ing  9: wan% t o  be s u r e  of" fs  t h a t  none of us f a l l  f o r  
t h i s  b a f t  t h a t  f t a s  somebody e l s e a s  money a d  f t v s  negot iated,  any- 
way, and what88 t h e  df f ference ,  and 7% of a mfl l f  on doPlaz-s f s  twf ce 
a s  much as 7% of a h a l f  rnfllfon; the re fo re ,  w e  wan% the c o s t  t o  be 
hfgh, That kfnd of th fck ,  vfefous,  fncoherent thought can8% be 
accepted anywhere, and you•÷ ll s t  f l a b  f endl somebody - and they  might 
be f n  hfgh l e v e l s ;  1 dong% know; 1 don!% ca re  where they  are - wen ve 

t o  r o o t  f t  out but  f a s t .  

We have one more s p e c i a l t y  s u p p l f e r  wi th  us today. T h a t g s  t h e  
S c o v i l l e  Mfg. Co, JPm McDonald, d f s t r f c t  sa l e8  manager, f s  here,  and 
St f I lman Hyde, s a l e s  manager of %he forgfng d fv f s fon  3s here.  A s  
you probably know3 Scovf%le makes q u f t e  a few d f f f e r e n t  th fngs ;  cold 
headed pa r t s ,  screw naaehfne, drawn s h e l l s ,  stampfngs, e y e l e t s ,  wire  
forms, f n  8-11 mater fa ls  and f orgfngs f n  non-ferrous m a t e r i a l s ,  To- 
day S t l l lman  Hyde f s  gofng t o  t e l l  us about non-ferrour forgfngs , 

Stl1Sman Hyde --- Non-Ferrour Forgf ngs 

P n o t i c e  the  announcement f s  on non-ferrous meta l  forg ings .  
Well, t h a t u s  a genera l ly  accepted term but perhaps a l f t t l e  es ron-  
eous because Bn non-ferrous metal  workfng bg fa r  t h e  g r e a t e r  por t ion  
of forgfngs a r e  made on presses  and t h e r e f o r e  should be c a l l e d  d i e -  
pressing. However, we s ll use %he accepted term 'forgfngfd,  coverfng 
e i t h e r  press  o r  h a m e r  work, As you perhaps sll know, non-ferrous 
f orgfngs a r e  made uncler pressure  by plaefng p l a s t f c  o r  semf - p l a s t i c  
s lugs  o r  bars  between r e e f  procatfng d i e  imppeas f o m .  Thfs sfmpPy 
means t h a t  genera l ly  f n  prgss work a n  fmpressfon of t h e  desfred 
shape 2s cu t  o r  hobbed I n  t h e  upper and Power d f e s ;  a s l u g  o r  pre- 
deteeminelt wefght fa heated t o  t h e  pyoper temperature; squeezed be- 
eween t h e  d fes ;  and when %he excess metal  o r  f l a s h  i s  trfmned o f f ,  
t h e r e e s  your forg ing .  

O f  course,  f t  r e a l l y  fsn" a s  sfmple as t h a t .  There9s  a f o r g -  
fng but t h e r e ' s  a l o t  of work goes f n t o  t h e  d fes  back of t h a t ,  d e t e r -  
mfnfng t h e  amount of metal  requfred,  t h e  s i z e  of t h e  rod used, e t c ,  
Hammer forgfngs a r e  made by r e p e t f t i v e  blows En one o r  more fmpres- 
s f o m  of d f f fe ren% shapes i n  t h e  same d f e ,  us ing  t h e  heated end of 
a b a l l  which 1s then  c u t  o f f .  That33 jus t  t h e  d f f f e r e n e e  between 
what wen11  c a l l  a fosgfng ,  whPc9 f_s r e a l l y  a d ie-press ing ,  and a 
hammer fo rg fng ,  ? 

A s  youBre  a l l  f n t e r e s t e d  I n  securfng  t h e  b e s t  product f o r  t h e  
particular app l fca t lon ,  and of course a t  a favorable  pr fce ,  our  
sugges t fon  would be %hat  any fafrlbg h e a v  metal  shape wfth see t fons  
not  l e s s  than,  say ,  9/10 fnch, t h a t  might be made as a sand c a s t i n g  
be considered as  a forgfng.  We d o n t t  mean t o  I n f e r  t h a t  a forg ing  
fs  %he answer t o  al l ,  problems, but  t o o  o f t e n  t h e  p r fce  of t h e  forgfng 
as compared to ,  sag,  agafn,  a sand e a s t f n g  s e e m  t o  put t h e  fo rg ing  
~ u t  of" t h e  p i c t u r e .  Howeve%, remember t h a t  the  only t r u e  c o s t  
@ompartson f s  a t  t h e  pofnt of assembly a f t e r  a l l  work, such as machin- 
fng and su r face  f i n f s h i n g  has been done and processing r e j e c t i o n s  
have been evaluated.  P thPn4 %ha$ maybe is  what was meant by shop 
c o s t s  a g a i n s t  out-of-pocket c o s t s ,  For  ins tance ,  h e r e 9 s  a p r e t t y  good 
examsple o f  what 1" g e t t i n g  a t ,  T h e ~ e l s  a sand cast-fng which f s  par t  
of a dr fnkfng fountafn  spou t ,  There f s  the  same pfeee made a s  a 
b rass  fo rg ing ,  Thfs probably was t h e  conventf onal  85 & 35 rnfxture 
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and t h a t ' s  t h e  forgfng rnfxture. Theregs t h e  f in f shed  p iece  
a f t e r  i t s s  a l l  been machfned and f t l s  even tua l ly  polfshed 
and chrome p l a t e d ,  The c o s t  of t h e  x sand cas t fng  was almost 
h a l f  of what t h e  cos t  of t h e  Porgfng was, b u t a f t e r  t h e  
machining they  r a n  f n t o  blow holes ,  s i l t c o n  inc lus ions ,  s o  
they  had c e r t a i n  r e j e c t i o n s .  Then they  s t a r t  pol i sh ing  t h i s  
t h i n g  and t h a t D s  where your cos t s  go up because on shapes l i k e  
t h i s  i tr s a l l  hand work and ps leshtng  c o s t s  are high,  So. i n  
t h e  f i n a l  a n a l y s i s ,  a l though t h f s  cos%s alnzlost twice a s  much 
as a fo rg ing  and t h i s  f s  a sand cas t ing ,  t h e  u l t ima te  c o s t  of 
t h e  pa r t  a t  po in t  of assembly, a l l  f fnfshed,  was about 209 
l e s s  and t h a t  f s  sornethfng t h a t  f s  of v i t a l  importance i n  any 
cos t  cons idera t fon .  I might say  t h a t  t h e  sand c a s t i n g s ,  a s  
I s a i d ,  a r e  usua l ly  85% copper, 5% lead,  5% % i n  and 5% zfnc,  
and a l l  t h e s e  b rass  forgfngs we have here a r e  t h e  conventfonal 
leaded fo rg ing  mixture which f s  60% copper, 38% zinc and 2 s  
lead .  It c u t s  almost l i k e  f r ee - tu rn ing  b r a s s  rods . Here s 
another  example which f s  perhaps a l i t t l e  c l o s e r  t o  you people. 
I t ' s  t h e  f l ange  of t h e  d i s p o s a l  whfch is  made f n  White P la ins ,  
and as  L understand it, t h f s  was s rLgfna l ly  made a s  a sand 
cas t ing .  There agafn,  a f t e r  machfnfng, t h e r e  were c e r t a i n  
r e j e c t i o n s .  Then when they  s t a r t e d  t o  p l a t e  it they  came i n t o  
o the r  blow holes  and inc lus ions ,  had more r e j e c t i o n s  . They 
f irst  went t o  a pressure d ie -cas t ing  of b rass ,  which i s  more o r  
less l i k e  any d i e  -@as t f ng except  it requf s e s  higher  temperature 
being a copper base a l l o y .  They s t i l l  had poros i ty  s o  they  
f i n a l l y  went t o  a forgfng.  P dent% say  t h e i r  r e j e c t i o n s  a r e  
zero today, bu t  theyore conslderably l e s s  because of t h e  
d e n s i t y  of t h e  metal  s t r u c t u r e  f n  t h e  forgfng.  E 8 m  proud t o  
say  wetve supplfed t h a t  t o  Whfte P la ins  e v e r  s i n c e  they wen% 
t o  a forg ing  and .I hope we s t i l l  can, a l though w e a r e  s t i l l  on 
s t r i k e .  

Herers another  example of wha% is a dte-pressfng.  That i s  
14   ST^ aluminum, o r  s t r e n g t h .  The customer8s s p e c i f i c a t f o n s  - 
t h i s ,  i n c i d e n t a l l y ,  is jus t  a s e c t f o n  - was s i n p l y  a round s lug .  
It had t o  be 1 4 ~ ~ 6  whfch, if they had been a b l e  t o  secure  t h e  
ba r  i n  t h a t  s i z e ,  would have been p e r f e c t l y  s a t i s f a c t o r y  but  f t  
was impossible t o  ge t  s o  they  had us forge it. We eventual%y 
found out how t h e  part was used - and I t h i n k  we r e a l l y  
s l ipped  up t h e r e ;  itBts a n  fmpellber f o r  an  a i r p l a n e  p ressu r i z ing  
system and, of coum&, t h e  blades a r e  c u t  from t h i s  per iphery 
wi th  t h e  hub i n  t h e  c e n t e r ,  Knowing t h a t ,  we then  redesigneed 
t h f s  th ing ,  scrappfng t h e  dPes, wfth indents  between t h e  
blades and a web between s o  it would c u t  down t h e  weight of 
t h e  pa r t  and t h e  machining c o s t s .  Unfortunately,  when we 
almost had t h e  order  our s t r f k e  was c a l l e d  s o  we d idnot  g e t  
it , 

Now, when it comes t o  a fo rg ing  versus a screw machine 
pa r t ,  wetre not i n  q u f t e  a s  good pos f t ion  because screw 
machines have improved m a t e r i a l l y  over t h e  years  . The sp ind le  
speeds have been increased,  t h e  feeds,  t h e  wear a b i l i t y  of 
c u t t i n g  t o o l s ,  e t c  ., whereas t h e  fo rg ing  technique is  s t i l l  
l a r g e l y  dependent upon t h e  human element, I n  o t h e r  words, you 
cu t  a s lug ,  which i s  done automat ica l ly ,  b u t  then  t h e  s l u g  is 
put i n t o  a furnace  and i t ' s  picked out  by t h e  opera to r  wfth a 
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p a i r  of tongs and put i n  the  d'ie, Of cgdwse, you have %s be s u r e  
t h a t  two s lugs  donut ge t  f n  t h e  d i e  because i n  t h e  crank presses  
that means a broken press  oscd d fe ,  anymy,  So t h a t  we have not  been 
a b l e  t o  make as many improvements i n  t h e  forg ing  technique as they  
have i n  screw machfne work, bu t  t h e r e  0s a very goo$ examphe of % 
p a r t  that was made o r i g i n a l l y  from s p e c i a l  shaped rods w i t h  these  
rkbs on them, Af 1 t h e  c e n t e r  was d r f  lPed out ;  a hole d r i l l e d  
through here and, of course,  tapped. By us ing  that rod they  got 
P r e t t y  good production but  they  paid a premium because i t t  s drawn 
rod, as most o r  a l l  screw machine rod i s ,  and being a s p e c i a l  
shape t h e r e  was a p r e t t y  high premium. We forged t h a t  wi th  z l i t t l e  
s t o c k  l e f t  he re ,  There was some s t o c k  and t a p e r  on the  knsfde but 
wi th  automatic equipment such as t h e  New BrLton chucking machfne we 
were a b l e  t o  b e t t e r  t h e  p r fce  sfmplg bg t h e  saving  of m a t e r f a l  and 
a l s o  we usua l ly  use rod whfch is jus t  extruded and not  drawn, whfch 
fs  112s per Ib ,  cheaper. That is r a t h e r  a r a r e  except ion because 
we have not  made t h e  improvements i n  t h e  forg ing  technique,  Here s 
an  example of a lens mouth f o r  movie cameras which a l s o  was made 
o r i g i n a l l y  as a screw machine id^". You can probably see ,  i t E s  
turned down on t h e  ou t s ide  and, of course,  hogged out on t h e  i n s i d e ,  
and t h e  saving  i n  s t o c k  t h e r e ,  plus automatic equipment f o r  machin- 
ing permitted us t o  make t h a t  a s  a forg ing .  

There i s  a l s o  another  quest ion:  I n  the  machinfng where per- 
haps a p a r t  i s  chucked t h f s  way and c e r t a f n  m c h f n i n g  done and t h e n  
turned around and held on a threaded a r b o r  o r  something I f k e  t h a t ,  
you d o n g t  ge t  t h e  same concen t r fc f tg  whfch you would i n  a screw P qt 

machine where a Sot of t h e  work is done i n  one s e t t i n g ;  t h e  d r i l l i n g  e -  

and t h e  forming, Thatus something t h a t t s  p r e t t y  hard t o  overcome, 

A g r e a t  many jobs a r e  being made a s  cas t ings  today which should 
have s t a r t e d  out as forgfngs because of such th ings  as d e n s i t y  of 
t h e  m a t e r i a l  whfch means pressure  t t g h t n e s s ,  p a r t i c u l a r l y  i n  hFgh 
Pressure app l i ca t ions  such a s  gas valves.  The l i f e  of t h e  c u t t i n g  
t o o l s  is  much g r e a t e r  because t h f s  s t u f f  cu%s about l i k e  b u t t e r ;  you 
a l l  h o w ,  probably, t h e  t r o u b l e  f n  machining c a s t i n g s .  The eos% 
of f i n i s h i n g ,  t h a t  i s ,  po l i sh ing  and p la t ing ,  is m a t e r i a l l y  reduced 
on forg ings .  There is, of course,  one handicap and t h a t  i s  t h e  cos t  
of t h e  d i e s  t o  make a fo rg ing  a g a i n s t  a comparative c o s t  f o r  t h e  
p a t t e r n s  f o r  a c a s t i n g .  The ,quan t i ty  has t o  be f a i r l y  l a r g e  t o  
warrant t h a t  unless  t h e  requfrements a r e  such t h a t  you have t o  have 
a fo rg ing .  The d i e s  f o r  t h a t  p a r t  would probably c o s t  today i n  t h e  
neighborhood of ,  I ' d  say,  probably $1200; t h a t  includes t h e  fo rg ing  1 - 
d i e s  and t h e  trfmming d i e s .  Of course,  you can g e t  p a t t e r n s  f o r  
almost anything you would want t o  pay. There is  another  p a r t  t h a t  
was o r i g i n a l l y  made a s  a screw machine piece from s p e c i a l  shaped rods 
wi th  t h e  f o u r  r l b s  on f b  itqs a double ex t rus  ion; hollow f n  both  
ends; and we were a b l e  t o  bea t  t h e  p r i c e  on t h a t .  

Forgings a r e  used i n  almost every type of metal-working industry;  
from s u r g i c a l  instruments t o  bee r  - b a r r e l s  ; a i r p l a n e s  t o  mus f o a l  
instruments ; f I r e  hydrants t o  cameras; e l e c t r i c a l  t ransmiss ion  t o  aFr 
condftfoning; padlocks t o  f f s h f n g  r e e l s ;  and t h a t ' s  a Par% of a - deep-sea ffshkng r e e l s  ; one of t h e  hubs -- and s o  on. I eanet  s t r e s s  
t o o  s t r o n g l y  t h e  f a c t  t h a t  forg ings  do o f f e r  a g r e a t  advantage.  
They're not  t h e  answer t o  a l l  your problems. We have some bookle ts  
here  which 1 th fnk  might answer some of your problems, and i f  you 



have any quest ions t o  a s k  1" ceertalnly Pike t o  have them 
asked and I t 1 1  a t tempt  t o  answer them. 

We have a very modern foundry i n  our Waterbury Div i s ion  
which makes mostly plumbing goods. Sand-cast in@, yes.  ' I 
might sag  t h a t  f o r  that reason we a r e ,  I th ink ,  a s  n e a r l y  
irnpartia1 as anybody can be ,  Hy job is  t o  s e l l  fo rg ings ,  But 
where t h e  quan t f ty  doesngt warpant it, where we know t h a t  a 
job is b e s t  done by a screw machfne process, whfch we a l s o  
operate ,  o r  if a n  assembly f s  better, whfch work we a l s o  do, 
o r  i f  i t s s  b e t t e r  made a s  a shee t  me$al part - we w i l l  t e l l  you 
so .  Wet r e  no t  conffned t o  any one type of manufactwc?e* 

The impression of a p a r t  t h a t  can be contafned w i t h i n  a 
10-inch c i r c l e  i s  t h e  aaxfmsem Ifaft on press work. We a l s o  
operate  hammers, but n o t  as much as  we used t o  because we can 
do more accura te  work and f requen t ly  save metal  by press  work, 
That happens t o  be a hammer, On hammers where you have probably 
o r d i n a r i l y  t h r e e  impress tons - our d i e s  a r e  18'' Prom s i d e  t o  
s i d e ,  which means t h e r e  would be t h r e e  impressions t h f s  way - 
and 16" from f r o n t  t o  back. P.t,fls re%at;fvely smal l  equipment, 

We're r e p l a c i n g  d f e s  a l l  t h e  time, which is  p a r t  of our 
cos t ,  but my r e c o l l e c t i o n  i s  t h a t  those d i e s  today, being round 
work except f o r  t h i s  s e c t i o n  here,  where those two l f p s  t o  
lock t h e  snobber a r e ,  wi th  t h e  trimming d i e  I would say  would 
cos t  only about $1100. I n  t h i s  particular case we p ie rce  t h e  
web from the  bottom and stamp t h e  f lange  t o  make s u r e  f t a s  
f l a t  a t  t h e  same tfme. You see ,  itgs t h e  metal  being ho t  
when it comes from the  d9e and being a heavy pfece i f  it 
happened t o  f a l l  t h i s  way it mFght d i s t o r t  t h a t ,  and then,  when 
it was machined maybe it woclkk.l~t d e a n  up on one s i d e .  So we 
form a combination opera t ion  of p ierefng  and stamping a t  t h e  
same time. T h a t f s  one reason t h e  d i e s  a r e  t h a t  high,  I n  l a r g e  
q u a n t i t y  work, o r d i n a r i l y ,  if t h e  pfece i s n ' t  t o o  l a rge ,  you 
would make multf p le-cavi ty  d i e s ,  such a s  t h f s  . There a r e  t h r e e  
forgings which, because we saw t h e  p a r t s  a p a r t ,  f u r n i s h  us s i x  
parts i n  one blow; i n  o t h e r  words, t h e r e ' s  jus t  one s l u g  and 
one blow of t h e  press  makes wha% even tua l ly  a r e  s i x  p ieces ;  
t h r e e  forg ings  a f t e r  i t t s  trlmmed and then  s i x  pieces a f t e r  
i t ' s  sawed apart. Ip t h a t  case t h e  d fes  a r e  very expensive 
because of t h e  amount of d i e  work you have t o  do,  

Well, I have been c r f t f c i z e d  because I d o n ' t  cons ider  any- 
t h i n g  under 1000 pieces a s  ffsrnalllf. I n  o t h e r  words, i f  t h e  
customer is  w i l l i n g  t o  pay f o r  t h e  d i e s  and t h e  job i n d i c a t e s  
it should be forg ings ,  P say t o  t ake  It. If w e  have the 
capaci ty  w e ' l l  t a k e  it. The l a r g e r  t h e  run, of course,  t h e  
n i c e r  t h e  job is ;  but we have made q u a n t i t f e s  a s  s m a l l  as h a l f  
a dozen pfeces f o r ,  f o r  ins tance ,  a f r p l a n e  work. I n  some 
cases i t ' s  new work and t h e y ' r e  jus t  s t a r t i n g  out and i n  some 
cases f t s s  samples f o r  a new type valve whlch i s  being put on 
t h e  market, and i n  some cases  i t ' s  replacement work. But t h e  
eventua l  c o s t ,  i f  t h e  p a r t  can be ganged up l i k e  t h i s  is  going 
t o  be much l e s s  i f  t h e  q u a n t i t y  warpants it and t h a t "  j u s t  
a ques t ion  of e s t lma t lng  t h e  c o s t  of t h e  d f e s  a g a i n s t  your 
probably annual  consun~.?tion o r  over what period you want t o  
amortize t h e  d i e s .  N c i ~ ,  everybody has d i f f e r e n t  accounting 



systems but If you amortfze the cost of the dfes over, wecl% sag, two 
yearss work, thatns one thfng; you m g  amortfze them over the fkrst 
yearss consumptfon, 

Thanks a Pot, IW. Hyde, of Scovflle Wg, Co. 



Well, f e l lows ,  I n v e  been looking $ IWard 50 th is  f o r  a 
long t ime, So h e r s  we go.  IPll r e p o r t  t o  you OD t h e  meeting 
a t  Cleveland, I 'll go through t h i s  l i t t l e  book page by page 
and t e l l  you what some of our experfeaces  were with  some of 
the  men, 

F i r s t  sf a l l ,  A r t  V%nson- he is  going t o  be out  he re  
with  us .  A r t  may make our f i n a l  day t a l k ,  Nick BuChemin 
has been coaf%n%d t o  t h e  h o s p i t a l ;  I know he was %a bed two 
weeks and we don I t  know yet  whether we O l a b  have him, A r t  %B 
with u q a n d  f o r  us and he s a i d ,  " ' a ~ ~ m g o i n g  t o  make the %a%k 
i f  Rick d o e s n ' t ,  and if Hick does H u m  coming out  anyway, and 
I 1% be he re  wi th  you, I t  

Then, Mr , Harry Winne was the re ;  he % t h e  Vfce P r e s i d e a t  
i n  charge of Engineer ing,  He came i n  and we pu t  on a s p e c i a l  
showing for him because he had t $0 back t o  Scheaaectady, am3 
he  was d e l i g h t e d  w i t h  2%; he 3 f o r  i t;  he sayd it Os the way 
t o  d o  bus$itaess. So we have a wonderful f r i e n d  %gd him* 

By and l a r g e ,  fe l lows ,  it r e a l l y  went ac ross  w e l l ,  1'1% 
j u s t  t e l l  you t h a t  t o  s t a r k  out  wi th ,  There wasn ' t  one 0% our 
po in t s  t h a t  any sae manager objected t o ,  And we gave them 
p l e n t y  of chance t o  o b J e e t ,  Wow, when uae asked "Are you going 
back and pu t  yous fablows to work this way?'" Xfdn t a s k  t h a t  
ques t ion  t o  b u t  two fe l lows ,  and they aafd ,  " ~ t  us  t h e  right 
way t o  do  it. It Books r%ght  t~ u s ,  We u v e  got So $0 beck 
and d i g e s t  it and s e e  how we can crank i t  i n t o  our O P @ D % Z ~ -  

I1 tion. SO fe l lows ,  they  know our p r i n c i p l e s  and %hey buy D%ssmo 

Row, I D m  going t o  go through he re  one a t  a t i w e  and H n b l  
t e l l  you what t h e s e  va r ious  fe l lawe s a i d ,  and I u l l  use some 
names, Iweidewtally,  h%H", C ~ r d i n e r  was t h e r e ,  so w e  pu t  on 
a s p e c i a l  showiag f o r  M r ,  Gordiner,  1 had the  oppor tuni ty  
of showing h$m t h e  bas%c p r i n c i p l e s  of va lue  a n a l y s i s ,  and 
we had a wonderful e x h f b f t -  about  a dozen- showing be fo re  and 
a f t e r  c 0 s t 8 ,  Gee, i t ,  j u s t  took h i s  eye.  Be came t o  %his  l % s t  
of 60 mew who a r e  herd-  of course, Mr, BuChemin was w i t h  h % ~ ;  
he picked $t up and looked a Q  i t  f o r  a minute, t u r n e d  t o  Mro 
Duehemin amd s a i d ,  "'There a r e  38 departments here ;  where a r e  
t h e  o t h e r  14  departments?" Well, t k a t B s  your anawer f o r  what 
H r ,  Cordiner thought about i t ,  Mr. W%nne always backs us upo 
Frank MsCuen was the re ,  t h e  man who was h e r e .  I t a l k e d  wi$h 
Frank, We want his  suppor t ,  We want a 1st sf ac t%ve  s u p p o r t o  
I s a i d  %Q Frank, "What d o  you t h i n k  we ought t o  change? mat 
should w e  do d f f f e r e a t l y ? "  F rankss  p r e t t y  @onservat%ve, a s  
most of you know. Frank s a i d  " ~ a r r y ,  when you%e g o t  Born$- 
t h i n g  t h a t u s  worked %. d o n v t  t h i n k  you ought t o  change i to  
That& t h e  way he % e f t  It. 



BOW, We t a l k e d  w i t h  BiPB Barkero Bill Barke r  Waf3 Very 
en$hus ias%ic ,  H e  cams up afterward and he s a i d ,  ".IDd r a t h e r  
s t a y  r i g h t  here and h e a r  this a g a i n  $han go an t o  %he n e x t  ahow, ld 

H e  said, "Tha t ' s  wonderful ,  Wenre r e a l l y  going t o  have $0 g e t  
you up t o  Sy racuse .  You fellows, I mean (he was t a l k i n g  to 
the three of ua )  and do the Jsb up there, P 

One of the managers brought up tkfs :  Be s a i d  "8rd%narilg 
c o s t  redue$fon work p u t s  such heavy demands on our e n g i n e e r s  
$%me; the fellows who a r e  doing c o s t  r e d u c t i s n  a r e  always Tun- 
n i n g  i n  t o  the e n g i n e e r s ,  a s k f n g  them th9s, a s k i n g  them t h a t ,  
want ing the e n g i n e e r s  ts do t h i n g s ,  t o  answer gues t fona ,  SQ 

98 e v a l u a t e  t h i n g s ,  Tha t  was a good p o i n t  t o  make, because $ha% 
was e x a c t l y  the difference between value a n a l y s i s  and  the old- 
f a s h i o n e d  c o s t  r e d u e t f s n  We have one s e a s f o n  where wd t a k e  
%he e n g i n e e r  and w e  H e a ~ n  the s to ry ,  and w e  ge t  o n t o  hfs team 
and he p m b a b l g  won t see anykhing of us u n t i l  we %e g o t  the 
s u g g e s t i o n  sheet prepared. T h i s  parti~ealaga man was from a n  
a r e a  where in some cases t h e y n v e  used  the name " v a l u e  a n a l y s i s "  
b u t  t h e y % @  had a  man withou$ any va lue  a n a l y s i s  t r a i n i n g  a n d  r" -" 
they do  n o t  u s e  v a l u e  a n a l y s i s  t e chn iqnes  

George CBoves was delighted wf th the shslt th ing ,  He  %s 
Manufactur ing Hawager $n $he Smal l  & Med%e;sm Mokoaa Dega~trnent, 

II Schewectady,  Be s a i d ,  I can see $ha$ a l o t  of  departmeaS3 
have aone more than  we3 have, a n d  it u s  o u t  faub$'' (meaning h imae l f  
H e  s a i d ,  "WeQP be  wssk5ng w%th y o u  and wenB1 get more backing 
f o r  the program and w e n 1 1  d o  the job ~fght, ts 

Ed Folsurn, good old Ed Fslsum, Manager of the Tren ton  
Operat$on t h a t  produces  au toma t i c  washers and au toma t i c  dryen% 
After o w  program Ed Folsuto, atom3 up a n d  he s a i d ,  ".And that a b u t  

rl s t u f f ;  t h a t ' s  a f a c t ,  Thew, boy, dBd he g i v e  us a p lug;  good 
heavens.! Wonderful! He s a i d ,  "Why, these t h i n g s  a l l  Book s i m -  
p l e  now, 1% made me a s  a  manager $eel s i l l y  t h a t  we c ~ u l d n ~ t  
think of those things ourselves beforehand; save  tens of thsmsancls 
o f  d o l l a r s .  But s t i l l ,  it r e a l l y   work^," It was doggone n%ce 
$0 have  h%m s t a n d  up kight i n  f r o n t  of t hose  managers and g u t  
t h a t  a c r o s s ,  There wasn" tany backtrackLng i n  t h a t  group,  w i t h  
t h a t  kind of support, We had f o u r  groups  of 28 e a c h -  Tha t  ' ~ 3  
the way we handled 2 % .  

f o l k s  know him, We had a $ b e  %$me wiSh him, B e %  r e a l l y  back 
of th%s kind sf ac t$v%$y,  H e  h a s  a good gang here and he knows 



it, and  h e %  expec t ing  a 10% of them when they g e t  back,  H 
had the  oppor tuni ty  $0 t e l l  him $hat it might $us% be %ha$ 
he would have a  Pot t o  d o  %n o rde r  t o  make t h e i r  work success-  
ful, He s a f d  h e u d  ds f t ,  

Next is Ed KfmbaU of Bloomfield,  1 had a  f ine  cha t  
f P w i t h  Ed. Ed s a f d ,  O f  csume ,  we d i d n u t  know anything about  

value ana lys%s nhea we s t a r t e d  and we d i d n c t  a e c e s s a r f l y  have 
i n  mfnd s e t t i n g  $hks t h i n g  up and doing it the  way you prea-  
c r i b e ,  but it sounds good and w e D l l  have t o  do  some t h i n k i a g  
about I%, n 

Ab Knobbs of the Lamp Department in Canada %s en thus fa s -  
t i c  for t h i s  $ype of work, and he gave h i a  ve rba l  suppor t  r % g h t  
a l m g ,  wherever t h e r e  was an oppor tuni ty*  

B i l l  Oswalt, Sehenectady Hndus t r y  Control  Bepar%ment 
n s a f d ,  Larry,  w e  a r e  just wide, wfde, wide open f o r  $his  type 

of work," He a l s o  s a f d ,  "we can p ick  ou t  a  dozen products  
where w e  aught t o  r e a l l y  s t a r t ;  th is  kipad of work has  never 
r e a l l y  been done and j u s t  a s  soon a s  $he a i r  i s  c l ea red  h e m  
w e  want %o g e t  i n  %ouch wi th  you people.  L e t t s  s e t  up a 
program %ad ge% something done, (I 

Trensrafelder, Hanager of Hanufacturing of Loconraoti.ve DepS, 
a t  E r i e  s%$d, "we have never had awything i n  the  E r i e  Wskks 
t ha% funct ioned a s  ~ m o s t h l y  a s  th%s, " "Since we g o t  it se t  
up s o  nobody was cla%m$ng c r a d % t ,  which causes t r o u b l e  for 
a  while, and s i n c e  weDve smoothed it  o u t  and operated it the 
way it s p e c i f i e d ,  everybody l i k e s  b t ,  I t u s  b u i l d i n g  cospera- 
t i o n ,  $&% g a t i n g  r e s u l t s ,  We were having a  l i t t l e  d i scuss ion  
t h e  o t h e r  day and it J u s t  sSosd r i g h t  ou t  %hat  a l l  the managers 
. f ea t  t h a t  this was one th%ng t h a t  d i d n 8 t  have any s h a r t  eosnem;  
i t  was smooth; ft worked $a and through t h e  ~ r g a n i s a t i o w  and 
a l l  0% i t s  o p e r a t i o n s  were good, t i  

WOW LARRY NILES - - - + - 
f 

La r ry  M i l s -  R e l a t i s n s h f p  of Value Analysis  ts Cost Reduction,  

Fellows, t h e r e D $  only one reason why we can s e l l  value 
a n a l y s i s  and %h8% is because  % t q s  g o t  t h e  s t u f f ,  The s t u f f  
i t  Os g o t  is  a coabinatihan of a sysbem t h a t  % i n  i t s  f avor  
p lus  you fellows who will r e a l l y  efae the system, Boy, %F 
you d o n P t  ds the wmk, r ea l ly ,  i n t e n s e l y ,  and produce r e s u l t s ,  
th is  w f l l  $el1 on tts f a c e  in a  minute, It won't f a l l  on its 
face ,  because you w%ll do %$, We want t o  h e l p  you wi th  kind 
of a  broadening expe~%ence, L s t  u s  t h i n k  a  l i t t l e  th is  morn- 
i n g  about $he R e l a t i s n s h i p  sf Value Analysis  t o  Cost Reduc t ion ,  



Now, the th ing  that near ly  always happews when you go  
b a c k  on a value analysis Job is that %he poor guys who are oa 
part-time cost reduction say, ' ' ~ a ~ P e l u ~ a h !  How I can work OD 
my engineering o~ my manufacturing, WeDve got a value analy- 
sts guy %n there to get out the unnecessary costaogb The result 
is, if that happens, gouDre far worse off than thou@. you W X ~ ' ~  
there. So be sure %ha$ no one whsDs eofng @ss$ xdeductfon S%QPS, 
because you have the value a n a l y s i s  a c t f v % & y ,  The sane cost 
reduction must go on, and you can help them, on oeeasion, to I 

do 8 b@$ter job, Domu% &hem stopO Th%s is a different 
brand where we get from %he ~ e n d ~ k ~  these suggestions and 
these ideas, Why, look at the report pages, the number sf 
these pages of reports; item after ftem after item %s informa- 
tion that came from %he ou$s%de; no coat reducti~n group would 
normally g e t  ili;, 30, don % let them back down &an cost reduc- 
tfon, 

Mow about over lap?  Maybe y o ~ ~ a l  be ssorklng on a job spa4 
so  w f l S  the coat reduc%ion committee, Donut worry about it; 
I D d  think abou t  f&, If the c o s t  reduction csmmit%ee fs wmk- 
fng on it, let -them work on it; there are plenty more things 
$8 do, Keep your se l f  sort of posted on what they 're doingo 
Don u% worry about a 1fSt.b ovar%ap, Although you are 2n the 
opera $%ng department, youp opera tion %a techn$@a%ly a staff - 
like operation; that I s ,  you donut make any decisions, you 
don do anyth ing ,  So  if you do aayth%ng yseaure %gd%erfering 
~i%kr the fellow who should do $to Therefore, you a r @  advisory;  
your job 2s to learn, develop gssd techn%qeses, and to adv i se ,  
D m U t  ever get in compet%t%on with any opera$$ng groupo 1 % ' ~  
Like tkyfpag to mix oil and wa%er and  they woeduS mix; so I %hl~;;.k 
you @an see your s p o t  there, Encourage them always to do moreo 
If theyum doing f_t, G o d  bless Oem! Help them if they need it, 
but don $ e v e r  ask aag one to le$ you ds a th ing ,  

Well, supposing they want you to sit in OD ~ 8 8 %  F B ~ W ~ % O D  
esaagm$.ttses. D o n %  do I$, Why? WeB1,  try it for yourself, and 
$lad o u t  why, You w i l l  ppt in hours and hours and hsuss where 
you will ae@omp%fsh abso2utely nothing, and you cou ld  have  been 
working on something and ploughing some go fert%h s~5.l and 
deBiver%sg some goods, Donut do it, Bur" bogs have tried 
I can give you examples where they tsfed it and found they 
were wasting all their t%me and not gektfng any resultse 

If you have a0 fdea sn a project they %e working on, Dry 
to help them, Don% tapex3 %a 10% of time on committees, but 
individually, help them %f you caw, We ~eally have  one Thing 
in mSnd and $ha$ is to ge$ these markets secure against our 
competftors, ' $ha tDa  what weUke workfng for and use $hat t o  
judge any  action that comes up, 



How about working on the jobs t h a t  the c o s t  reduct ion  
committee has  ass igned  t o  you3 How about l e t t i n g  them c a l l  
t h e  s h o t s  on them f o r  you? If you d o n ' t  work on them, some- 
body w i l l  s a y  you "e non-cooperative. L f  you do  work on them 
you may be i n  some p r e t t y  u n f e r t i l e  ground sometimes , s o  wha 6 
a r e  you going t o  do? U s e  a l o t  of good judgment. Do work on 
some of the p r o j e c t s ,  if in your judgment i t s s  sound, YOU 
should work on it if i t g s  given t o  you i n  a manner t h a t  you 
can accomplish r e s u l t s .  But  be s u r e  t h a t  you, your se l f ,  
genera te  h a l f  of t h e  programs t h a t  you work on. L e t ' s  s a y  
h a l f  some one e l s e  sugges ts  you do, the o t h e r  h a l f  you gene ra t e .  
That way y o u ' l l  f i n d  the  s l e e p e r s  t h a t  everybody e l s e  has 
overlooked. Work on some of t h e i r  jobs if they a s s i g n  them 
t o  you. Be coopera t ive  but don% l e t  them overshadow you o r  
work on you f o r  r e s u l t s .  

Teach them va lue  a n a l y s i s  techniques ,  T h e y ' l l  want 
you t o .  Some of t h e  management w i l l  want you t o  run c l a s s e s  
i n  t h e  th ing .  Yoube  e x p e r t s ,  now, i n  va lue  a n a l y s i s .  Are 
you going t o  run t h e  c l a s s e s ?  Are you going t o  t each  c o s t  
reduct ion  people these  techniques? Of course you a r e .  T k a t u a  
your  oppor tuni ty  t o  do  t h a t .  Do a l l  you can, c a l l  on o t h e r s  
t o  h e l p  you, from our es tabl ishec '  unlta., t he  ones t h a t  have 
had more exper ience ,  The idea i s  t o  have every  one i n  the 
p l a n t  a va1u.e a n a l y s t .  Like t h e  case of t h e  Canadian p l a n t  
of 300 employees where every one is a va lue  a n a l y s t ,  and where 
300 emplbyees t u r n  i n  one - f i f th  of the  n e t  p r o f i t  o f a r t h e  ew%+-ke 
organiza t ion ,  of 12,000, ?2hat9s what we're aiming f o r ,  and 
some of you fellows may have a chance t o  make your a rea  t h a t  
kind of an ope ra t ion  the  f i rs t  one i n  th is  Company. 

You a r e  a s t a f f  - l i k e  opera t ion  i n  the opera t ing  department 
O f  course,  you won" take  c r e d i t  f o r  s av ings .  There ' s  a pur- 
chasing opera t ion  t o  t a k e  c r e d i t ,  t h e r e  #s  a manufacturing m e ,  
t h e r e ' s  an engineer ing  one. If you take c r e d l t ,  t h e r e  you a r e ;  
b r ing ing  yourse l f  i n  a s  a troublemaker.  You wouldn s t  do t h a t ;  
w e  know t h a t .  We havq plenty of examples where these  th ings  
have gone sour ,  b u t  I f w o n g t  take  time t o  read  them, Ig l l  break  
i t up, I th ink ,  r i g h t  here. 

Are t h e r e  any ques t ions?  

That % a wonderful ques t ion .  He says ,  "we advocate  
keeping c o s t  reduct ion  and value a n a l y s i s  s e p a r a t e . "  I t h i n k  
he s a i d ,  'Some of our managers a r e  not  going t o  be very  happy, 
I am t he  c o s t  reduct fon  department." What t o  do about  1'6% 
Well, I 'm g l a d  you brought  t h a t  up' because we have t o  make %he 
c l o t h  f i t  t h e  body i n  every  case; an5 t h e  i d e a l  t h i n g  and the 
t h i n g  t h a t r l l  come some day  is  when t h e r e  w i l l  be osle and d& 
w i l l  a l l  be on value a n a l y s i s  methods. I wouldnDt  be a b i t  



s u r p r i s e d  b u t  what some of your Canadian paants  can  s t a r t  ibn 
and show us the way, t h a t  way, ~3i0 there 18 no separatfora b u t  
so  a l l  c o s t  r a d u c t l . ~ ~  work i s  done on value a m l y s f s  methods 
and along value ana lye f s  l i n e s  1 do  at advocate keeping 
them separa%ee, 1 j u s t  want t o  be awfully aexre t h a t  any change 
we make 5s an i m p r ~ v e m e ~ t ~  

When you go back,  if you a r e  n o t  o r  haven u %  been ~w c o s t  
reduct ion  a c t $ v % t f e s  f u l l  %%me before, be s u r e  t h a t  you grow 
s ~ ~ t s  i n  100 percen t  v a l u e  a n a l y s % s  work and then from. exper- 
i ence  you can see how t o  b e s t  use it and how ts b e s t  merge it 
wit31 o t h e r  oxaganizat%sns f n  your a r e a ,  Donu$ P e t  somebody 

I0 Tmmediakely say ,  Wipe o u t  %he cask reductfon a c t i v i t i e s  or 
combine them wi th  =yours" u n t i l  youuve  learned  $ha t  these w b l l  
be  am improvement, There a vacan t  s p o t  t h a t  h a s n o t  been 
operated a t  a l l  and ff t%as$ throw a l o t  of s t u f f  i n  Sogether 
with %t y o u u l l  never  g e t  a chance t o  do what you should d o  %a 
va lue  ana lys%s ,  

The value a n a l y s i s  program has  two faces ,  let" say; one 
i s  you fe l lows-  g o t  aPP of yoex - b u t  one is this :  a fuPB-tIme 
s p e c i a l i s t  doing t h i s  kind of work; t h e  o t h e r  is value  analy-  
s%s techn%ques and $ ra in ing  for o t h e r  people who a r e  doing 
buying and a ~ i ~ g  ~th@r t h ings  t o  h e l p  them do those th ings  
b e t t e r .  Now, a p p a r e a t l y  what Sam Levine was t a l k i n g  about  Mat? 
t h e  othek phase of our program, That 'a a very def i n % t e  pa r%,  
We have l i t e r a t u r e  a l r eady  out on f t ,  Menre going to s k a ~ t  f %  
in November - t o  teach  buyers,  everybody e l s e ,  t o  use value  
ana%ysis  technlquss  , L e t  dmw a l i n e  Then on t h i s  side 
a r e  the fu l l - t ime  s p e c i a l f s t a  t h a t  a r e  going t o  ds t h i s  type  
sf work. 1 Om s u r e  some sf you will go back t o  each of those  
a r e a s ,  Now, when you gs  back, f o r  gosh  sake^, you c a n ' t  expec t  
t o  go back and f i n d  things s e t  up and you ~~'8abk i n t o  them, We 
c a n D %  expect  t h a t ,  Go back and d o n u t  make yourse l f  obnox$orna 
by wanting them t o  change the  Company i n  one day, b u t  wa i t  u n t i l  
you g e t  a b a t t l e  you can win. You d o n u t  have t o  agree wi th  
what they CIQ wi th  you a t  $$ra t ,  "gat done$  l e t  them aubmsrge 
you and when % t D s  t h e  r i g h e  time le6 t each  t h e  managernewt, 
B e t u s  set up the organ%aa$ion s o  t h a t  a y e a r  from wow w e R U  
have it r i g h t ,  D o n u t  d i s s i p a t e  your energfes  spa a b a t t l e  you ' r e  
s u r e  t o  l o s e  fmaraedfately when you go back, You fe l lows  know 
what I mean on t h a t ?  Ysu don % have t o  agree  w i t h  the  way Skeg 
use you fop  the $$kst $wo or t h r e e  months, 

Fellows, t h e  f i r s t  spec$a l ty  s u p p l i e r  w e  have on the  pro-  
gram today is  the Robert Qaibr Company in Hew York, This company 
s p e c i a l i z e s  i n  making folded type c a r t o n s .  1 want t o  tell you 
a l i t t l e  b i t ,  before  w e  s t a r t ,  about  the reason they a r e  h e r e  
today ,  You probably have seen  t h e s e  boxes around be fo re .  These 
a r e  boxes i n  which some of the Nonowatt p a r t s  came which we ana- 
lyzed, Before this program s t a r t e d  1 stopped in t o  s e e  our paper 



buyer and asked him t o  have someone s t o p  i n  and s e e  us t h a t  
might make a  c o n t r i b u t i o n  on redesigning these  packages t h a t  
would g i v e  us b e t t e r  va lue  i n  them. Well, E rn ie  Uggla, our 
paper  buyer, asked Bob Gibbons of the  Robert  Q a i r  Company t o  
s t o p  i n  and w e  gave him these  t h r e e  red ca r tons  with the pa r t8  
i n  them. H e  took them back t o  h i s  company and analyzed them 
and came up wi th  these  ca r tons  h e r e ,  I t h i n k  IDll let him 
c a r r y  on from t h e r e  and t e l l  you about the  d i f f e r e n c e  hn his  
box a s  compared w i t h  ours .  Bob? 

BOB GIBBONS - - - PACKAGING IDEAS 

It is a  p l easu re  t o  have t h i s  oppor tuni ty  t o  a t tempt  t o  
implant some p r a c t i c a l  ideas  on packaging while your minds 
a  r e  r ecep t ive  t o  ways of improving your opera t ions  

It is your  d u t y  t o  maintain  v i g i l a n c e  over the products  
your company manufactures and it is our  d u t y  t o  be @ o ~ s t a ~ % -  
l y  on t h e  a l e r t  f o r  ways t o  make t h e  product  b e t t e r ,  f a s t e r  
and the  c o s t  l e s s .  The same idea should be c a r r i e d  ou t  in 
t h e  packaging program. However, it must be approached from 
a  somewhat different ang le  than t h e  items which you have been 
d i s c u s s i n g  here. M r .  Egan gave me t hese  ca r tons  which a r e  
on d i s p l a y  awd asked me t o  s e e  what I could do w i t h  them, 
I took t h e  m a t e r i a l  back t o  our des ign  l a b o r a t o r y  which 
analyzed the  var ious  f a c t o r s  concerned, I have made up some 
samples which 1'3.1 d i s c u s s  i n  a  moment t h a t  I t h i n k  a r e  a  
d e f i n i t e  improvement ow what you a r e  wow us ing ,  However, you 
must r e a l i z e  t h a t  t h e  ca r ton  i t se l f  o r  t h e  sh ipping  con ta ine r ,  
a s  the case may be,  is no t  t h e  whole answer t o  t h e  problem, 
It i s  only a  minor p a r t .  The whole l i e s  i n  the  combination 
of t h e  m a t e r i a l  handl ing and t h e  f o l d i n g  ca r ton  and the sh ipping  
con ta ine r .  Packaging is a  system and a s e r v i c e ,  It is  not 
only t h e  ca r ton .  I n  developing car tons  we must l e a r n  t o  Book 
For ways t o  improve t h e  t r i p  from the  end of t h e  product ion 
l i n e  t o  the  r a f l r o a d  c a r  o r  the t r a i l e r  t r u c k  t h a t  sends the 
product o f f  on i t s  wa? t o  the  consumer, Too o f t en  i n d u s t ~ y  
neg lec t s  this  p a r t  of tb opera t ion ,  However, t h e r e  is  a d e f i  - 
n i t e  t r end  i n  i n d u s t r y  toward the importance of m a t e r i a l  
handling,  and v a s t  economies have a l r e a d y  been accomplished, 

Today my primary concern i s  i n  f o l d i n g  ca r tons  which 
have become s o  much a  p a r t  of t he  c u l t u r e  of our everyday l f f e  
t h a t  w e  tend t o  t ake  it  f o r  gran ted  l i k e  e l e c t r i c i t y  o r  running 
water,  wi thout  g i v i n g  cons ide ra  t i o n  t o  t h e  time and ef f  ~ r t  
t h a t  went i n t o  making it and makfng it everywhere a v a i l a b l e  
a t  any t ime. Every day most Americans have t h e i r  hands on 
some s o r t  ~ f  a  f o l d i n g  c a r t o n .  Maybe it conta ins  a  b r e a k f a s t  
food, c i g a r e t t e s ,  r a z o r  b l ade ,  sh i r t ,  soap o r  any of a  number 



of o t h e ~  Itama which you use f n  ycur d a i l y  life, Let  us ex- 
amiwe the reasons f o r  $he ca r ton  0 s  overwhelming a@ceptanee 
by business and by consumss ,  

P i m - b ,  $he f o l d % ~ g  c a r t a n  p m t e c t x  and  aasu res  the uniform 
q u a l i t y  of the  p r  u c t  it c a r r i e s ,  Every producer of a  branded 
p rodue t  knows how he m ~ s t  mafg~ ta fn  h&gh s tandards  to keep p u b l i e  
@omfiddace, When the brand  name 1s pkinted on a car ton ,  the 
eonsumek @an be a s s w e d  t h a t  the conten ts  a r e  of a guaranteed 
q u a l i t y .  Hot only does the $sSding car ton  p r o t e c t  &he prQ6uc6 
but it a l s o  guards the consumer a g a i m t  s u b s t i t u t e s ,  The Dame 
ow the box tells the p u b l i c  what ts expect,  I n  add%t ion  the  
kold%ng car$on a s su res  an hones$ measure; t hese  $s no chance 
f o r  %he proverbla1 " b u t @ h e r 8 s  thumb" a s  i n  the days sf o l d o  
The package %s a  test$mon%al sf c leanl%ness  whenavey a p roduc t  

n s a a % t a t i o n  %s a  must" f a c t o r ,  

F%nal%y- a n d  what  I U m  s u r e  youfve  been w a i t i n g  t o  hea r -  
the folding caktsn,  bes ides  befwg convenient,  is inexpensivea 
From the  s t andpo in t  of the  d $ s t s i b u t o r  and $he r e t a i l e ~  2% is 
~bv2ousl.y much eas ie r  f o r  him t o  walk t o  a shelf  o r  a  d i s p l a y  
case and pick  up a n  a r t f c l e  tha$ is  packaged and serve %% t o  
t h e  @us$smer, r a t h e r  Wan take $he time t o  get fkom bulk ,  pack, 
wrap, and then s e r v e  i t  t o  t h e  customer, 

Packagtng f s  e@onsrn$cab, Without i t  our  i n t a r l o c k i n g  
sys tea of mass p r 0 d ~ e L i ~ n  and n a t i  onal dis$kLbut i  on would c s l -  
l a p s e ,  The savings effected by packaging, p roduc t ion  and d%s-  
t r i b u t i o w  know-how a s e  a c t u a l l y  greatex? thaw the c o s t  0.f t he  
o r ig$ne l  package, and $hese t h r e e  achievements have ma$erfal ly  
Powered the  st of consumer goods 

Weal, now, what a r e  some of the c h a r a c t e k i s t % c s  sf t h e  
f o l d i n g  car ton?  What f a  %here abou& i t  t h a t  makes it s o  adapt -  
able $0 s o  many produc ts?  F b m k  sf a l l ,  I$ takes  She bes% in 
p r i a t i n g ,  a  f a c t o r  wh$ch g r e a t a y  %ncreaaes the s a l e s  appea l  
of any p r o d u c t .  I have t apen  your  red ca r tons  f o r  example 
and have had made up three samples. showing wha% cam be doDee 
You have b a s i c a l l y  $he same type of board; you have a  change 
i n  %he color ;  you s t i l l  have one-color pr%n$%ng; and H t h i n k  
you will agree w i t h  me tha$  t h e  s a l e s  appeal  is  much more 
dgnam%c iw the yellow ca r ton  t h a n  i~ the red, It is e a s i e r  
for a shopkeeper to see ;  it i s  e a s i e r  t o  i d e n t i f y .  .It s t a n d s  
o u t ,  S ince  paperboard fs manufactured from a  s a r f e t y  of? maker- 
f a a s  wkni~h m%ght range from Swedish spruce t o  yes$erdayua d i s -  
carded newspaper, i t  %a customary t o  produce t h e  d e s i r e d  p r i n t -  
%ng s u r f a c e  and a  f$ller of a more economics% m a t e r i a l ,  I n  
soma cases a- t h i r d  l i n e r  is added for s t r e n g t h  o r  p r o t e c t i o n o  
1 think gouull find t h a t  demonstrated in t h e  corrugated ca r ton -  
you have the top  l i n e r ,  you have the co r ruga t ion  and you have 



the i n n e r  l i n e r .  I n  f o l d i n g  c a r t o n s  you o f t e n  h i v e  three l iners 
t h a t  a r e  combined s o l i d l y  r a t h e r  t han  w i t h  the f l u t e d  c s r r u g a -  
t i o n ;  b u t  f t  f s  there f o r  the same purpose-  t o  p r o t e c t  you r  p r s d u c t ,  

Your f o l d i n g  c a r t o n  is a l s o  a  c a n t a % n e r j  it is  a p i e c e  
o f  paperbqard  shaped,  t r e a t e d  and dressed up i n  such  a  way t h a t  
i t  w i l l  e v e n t u a l l y  s e r v e  a s  a  c o n t a i n e r  f o r  s p e c i f i c  p r o d u c t s =  
To p l a n  an adequa te  f ~ l d d n g  c a r t o n  o r  a  package,  i f  t h a t  I s  w h a t  
you p r e f e r  t o  c a l l  it, t h e  c h a r a c t e r i s t i c  of  t h e  p roduc t  t o  be  
con t a ined  a s  w e l l  a s  the c s n d i t i o n s  under which it w % B 1  be 
manufactured and the c o n d i t i o n s  under which it w i l l  be  o f f e r e d  
f o r  sale,  must be  known in advance ,  The fold%ng c a r t o n  muaG 
be a  p r e c i s i o n  p r o d u c t ,  Nadern packaging machinery does  n o t  
p e r m i t  much v a r i a t i o n  i n  t h e  c o n s t r u c t i o n  of the package which 
it t u r n s  o u t ,  T h e r e f o m ,  s p e c i f i c a t i o n  and p roduc t i on  must be 
c a r e f u l l y  p lanned.  A p r o p e r l y  engfneered  c a r t o n  w i l l  perform 
the f u n c t i o n  f o ~  which i t  was de s igned .  

The f o l d i n g  c a r t o n  fs  a l s o  t h e  g u a r d i a n  of the p roduc t  
in t h a t  it guards  t h e  c o n t e n t s ,  p r o t e c t i n g  a g a i n s t  b reakage ,  
s p o i l a g e ,  con tamina t ion ,  d e t e r i o r a t i o n  and the many o t h e r  pos-  
s i b l e  haza rd s  e n r o u t e  t o  the consumerus  s h e l v e s ,  In o r d e r  t~ 
d o  a  p rope r  job t h e  c a r t o n  manufac tu re r  must know t h % s  r o u t e ,  
the t ime s p e n t  i n  t r a v e l i n g ,  and f u l l y  unders tand  the haza rd s  
t o  de te rmine  the t ype  and degree of p r o t e c t i o n  whf ch must be 
b u i l t  i n t o  t h e  fo ld%ng  box.  Every  c a r t o n ,  r e g a r d l e s s  of I t s  
c o a t ,  shou ld  d e l i v e r  the c o r  " e n t s  i n  good cond t t iow.  If ft 
d o e s n q  t, you have wasted your money and t h e  c a r t o n  ha s  f a i l e d ,  

Fur thermore ,  t h e  f o l d i n g  c a r t o n s  must be a n  a d v e r t i s e m e n t o  
Most p roduc t s  compete f o r  you r  customers d o l l a r s ,  In t h i s  
p a r t i c u l a r  i n s t a n c e  it may be a  l i t t l e  d i f f e r e n t ,  b u t  th rough  
r e t a i l  o u t l e t s  and d i s t r i b u t i o n  t h e  package fs a t  the p o i n t  
o f  s a l e ,  No m a t t e r  how smoothly  a c e r t o n  speeds  th rough  the 
packaging mach%ne; no matter how p e r f e c t  t h e  c o n d i t i o n  of %ts 
c o n t e n t s ,  t h e  f o l d i n g  c a r t o n  is a  euccess  on ly  i f  i t  wears the 
ha l lma rk  of q u a l i t y ,  s i g n f f y f n g  t o  t h e  world t h a t  it cantaLws 
a  s u p e r i o r  p roduc t .  f 

f 

I B d  Bike t o  c a l l  you r  a t $ e n t i o n  f o r  one moment t o  these 
c a r t o n s ,  Thsse were t aken  from one of you r  d e a B e r v s  s h e l v e s ;  
you can s e e  the c s w d i t i ~ n  in which It was r ece ived :  broken,  
damaged, i l l e g i b l e , ,  . c e r t a i n l y  n o t  t yp f  c a l  Q, E, q u a l i t y .  
Your c a r t o n  a l s o  must be  a  sa lesman.  A $  a n  a d v e r t i s i n g  medium 
i t  s t i m u l a t e s  i n t e r e s t  and a t t r a c t s  a t t e n t i o n .  Once i g l  % S ~ O F ~ ,  
a n  o f f i c e  o r  a  shop,  t h e  f o l d i n g  c a r t o n  must a c t  a s  a  s i l e n t  
reminder  tHa t  the same p roduc t  i s  worth r e - o r d e r i n g .  To put 
t h i s  a c r o s s ,  the f o l d i n g  c a r t o n  must be  s o  eng inee r ed  t h a t  the 
p r o s p e c t i v e  cus tomer  w i l l  l ook ,  w i l l  s e a  and w i l l  bebfeve  t h a t  
he i s  buying the best  available produc t  sf i ts  k i a d .  Me can 
p u t  h i s  conf idence  i n  the p roduc t  a s  he does  i n  Gewesal E l s c t r i e ,  



I Id like t o  show you this i l l u s t r a t i o n  of ~ h E % t  I mean 
abou t  t h e s e  c a r t o a s ,  Wa have  h e r e  t h i s  s m a l l  c a r t o n ,  fop  ex- 
ample ,  You pack it t h i s  way, hence t h e  gfra must assemble  ft, 
t o p  and bottom; it  must be put t o g e t h e r  manual ly ,  Kere w e  
o f f e r  a suggas t fon  whe~ein the c a r b o n  - 1 have this s i z e  60 
show you - comes In t h f a  f s s h l o n ;  a l l  the o p e r a t o r  o r  the 
packer needs $0 do f s  f l i p  2% and f t u s  s e a l e d  a s  % t u s  opened; 
the botbom is s e c u r e ;  the c o n t e n t s  c a n n o t  g e t  o u t .  C e ~ t a i n -  
l y ,  it a t ime-saves ;  no queat%sa t h a t  I t  $ s o  A c t u a l l y ,  
th%s c a r t o n  may c o s t  a few c e n t s  more t h a n  this carton you I 

a r e  now u s i n g  b u t  your  l abop-sav ing  1 s  def%n%te,  We have  
made s e v e r a l  c a ~ t o n s  t o  show var%a$%ons %D s tybe-  bake  5h%s 
p a r t b c u l a r  one. H e m  we  have  a s e m % - a u $ ~ m a t $ ~  bottomo Ivll 
show you t h e  % n t e r % o r  c o n s t r u c t i o n  sf thPs La a momest, Bese 
we have a seal-end eaq$sn which 2s perhaps  the most  e c o n ~ ~ % c a l ~  
However, -85 r e q u i r e s  a  maehi;rae $9 s e a l  it, I i n  some operat%ows 
where you use a number o f  c a r t o n s  sf varying s i z e s  t h e ~ e  a r e  
machines a v a i l a b l e ,  inexpens  f v e  mackbfnes wbf ch will speed up 
you r  product%on and c u b  you r  packaging c o s t s ,  Examine the 
c a r t o n  you use  t o  pack p u l l - e h a f n  lamp h o l d e ~ s ,  The ca r%ons  
come $0 you f a  t h i s  f a s h i a ~ ,  Thsg9e o u t  f l a t ,  and you have  
t h r e e  pieces: you have a top ,  a bottom and you have a parti- 
tion. No  matte^ how adep$ a girl fs a t  assemb%%ng th is ,  f b  
a t % U  t a k e s  time; she has t o  f o l d  %.kg she has  $0 Back %he 
locks, she has  to c r e a s e  a l l  the s c o s e s  and pu$ ft togsbhe~~ C_ 
Wouldnut 2% be s i m p l e r ,  for examphe, $0 take a @as&sn of t h i s  
t y p e .  Although p u  have s t i l l  a 2-g$eee c a r t o n ;  f t  comes this 
way ts you. A l l  s h e  needs to d o  is be  ready to paek- a n o t h e r  
d e f i n i t e  time a n d  l a b o s - s a v e s ,  Ac%ual ly ,  the m a t e r i a l  fn thfs 
c a r t o n  is a b o u t  56 $0 6$ less t h an  f n  this c a r t o c ,  and where 
you have m a t e r e a l  s a v f ~ a g  you have eos$ s a v i n g o  

I th%nk youo  ll f f n d  % h a t  t h a t  h o l d s  true i n  these o t h e r  
samples t h a t  1 b rough t  here t o d a y ,  Perhaps  th%s @ a r t o n ,  f o p  
example, with an  end opening af th%a t ype  takes less s$ock,? 
less m a t e r f a l  than a s ide -open ing  earton; $herefor@, you 
g e n e r a l l y  would f i n d  %ha$ the c o s t  %as a little % e ~ s ,  In 
t h i s  ca se  we have p u t  a~ll ~ u ~ o P ; & B ~ ~ $ c  bottom on I$, as 1 showed 
you here, t h a t  would compensate far the r sdue t%on  in Labor c o s t o  I 
However, yon would definitely have a  l a b o r  s a v i n g  i n  assembling "T .- 
these packages ,  

Corrugated  c a r t o n 3  gull $ouch on only  b r i e f l y ,  The Robsr% 
Q a f r  Company w h f  ch 1 represent,  m a n u f a e t u ~ e s  eo s ruga t ed  as well  
a s  f o l d f ~ g  c a r t o n s  and boxboard,  We have made a s u ~ v e g ,  b r i e f -  
By, sf three of these items, a l s o ,  We find I n  our ~ ~ g g e ~ t t o n s  
h e r e  t h e y  take  a little less stock a n d  t ke r e f ' s r e ,  the c o s t  
would be less, 1 doe8$ wish t o  g i v e  any  f igures  a s  to c o s t  
$0 you at th%s time because e s t i m a t i n g  packaging @mts  is a 
l i t t l e  bid; d i f f e r e n t  t h a n  e s t i m a t i n g  c a s t s  of other mates%als 



t h a t  you buyo NsrmaBBy, c a r t o n  u s e r s ,  such  a s  you r s@lves ,  
would buy maybe 15 or  28 o r  30 items a t  a  time r e f l e c t % n g  a  
m a t e r i a l  s av ing ,  s o  t h a t  you c % n g t  compare e x a c t l y  t h i s  c o s t  
with the one t h a t  you have ,  But  t h e r e  i s  a definite sav%ng 
whew you use less m a t e r i a l  and I t h i n k  t h a t  it shou ld  r e@e%ve  
you r  c o n s i d e r a t i o n , _  

I t h i n k  whew you go  back  t o  your  v a r i o u s  d i v i s i s n s  a n d  
c o n s i d e r  your  m a t e r i a l  e v a l u a t i o n ,  you shou ld  t a k e  a  look at 
you r  m a t e r i a l  hand l fng ;  check f o r  p o s s i b l e  c o s t  redue$ion i n  
t h e  package; check t h e  c o s t  reduct%on i a  you r  m a t e r i a l  hand l ing ,  
and I t h i n k  you w i l l  f i n d  a d e f i n i t e  s a v i n g ,  This %s asmething 
t h a t  shou ld  be eacouraged a t  a l l  times, because i t q s  beea  
r e p o r t e d  t h a t  i n d u s t r y  i n  the l a s t  y e a r  ha s  s p e n t  over  100 
m i l l i o n  d o l l a r s  changing,  r e v i s f n g ,  e s t a b l i s h i n g  new packages 
where d o l l a r s  could  be s aved .  It way seem t h a t  the 100 ~ % l l f ~ n  
i s  a l a r g e  e x p e n d i t u r e  but t h i n k  of the s a v i n g  t h a t  was a @ -  
complished by t h a t  same a n a l y s i s ,  

Now, I have some b o o k l e t s  here t h a t  I u d  l i k e  t o  pass  
o u t  t o  yoem t h a t  w i l l  g%ve you some more i dea  a b o u t  f o l d i n g  
c a r t o n s .  These one s t o r y  p u t  o u t  by the FoldLng Car ton Assoc, 
and there !s one by the Robe r t  G a t s  Company. I think you 
f i n d  h e l p f u l  h i n t s  theeretn, They show comparison of V ~ P % O D S  
t ypes  of c a r t o n s ,  s t o c k  t h a t %  used and what can b e  done ,  
They give some of the t e c h n i c a l  terms t h a t  I t h f  nk you should 
know, I B d  l i k e  t o  pa s s  t h e s e  o u t  t o  youe  Thank you very mu@& 
f o r  th i s  o p p o r t u n i t y  t o  t a l k  t o  youe  IRve engoyed it very mucho 

Thanks a  l o t ,  Bob Gibbons of Rsbeaat G a i r  Company, 

Our nex t  s p e a k e r  has been c o n t a c t e d  b u t  w911 be h e r e  
b e f o r e  1 1 ~ 4 5 .  H e  9s - - here he  is ,  now, He  % OD o u r  team 
and he has helped the v a r i o u s  a n a l y s i s  unibs ,  and, i n  pa rk%-  
c u l a s ,  I know, the va lue  a n a l y s i s  u n t t  i n  Schenectady on a  
l o t  of t h e i r  problems, He has  a l s o  helped me sn a of my 
problems s s  I fee l  p e r s o n a l l y  Indeb ted  t o  him. I am t a l k i n g  
about Mr, P, M, c%ask,  D i v i s i o n  Engineer ,  of the M a t e r i a l s  8~ 
Proces se s  D i v i s i o n  of the Genera l  Eng inee r i ng  Lab, Mr, Clark 
went t o  Wesleyaa, Yale and Princeton, Be has 28 y e a s s  e x p e r i -  
ence  w i t h  the Q s n e s a l  E l e s t ~ i c  Co., and was fo rmer ly  employed 
i n  P i t t s f % e 2 d ,  f o r  the l a s t  f o u r  y e a r s  b e i n g  with the G e n e r a l  
Eng inee r i ng  L a b o r a t o r y ,  NF, Cla rk  and h i s  gsoup have a  w e a l t h  
of peop le  and informa t i o n  t h a t  can h e l p  u s ,  Hevs h e r e  this 
morning with a  f e w  c a s e  h i s t o r i e s  t o  show some of  the types  
of  t h i n g s  $ha t  they have done ,  

F, M, CLARK - - - PROB6;Em OF VALUE AHALYSIS e 

Gentlemen, I r e a l l y  thought we were go ing  t o  have a more 
compact g r o u p  awd I have some samples h e r e  t o  pass  around.  



H hope t h e y  can t r a v e l  a k ~ u n d  a s  the short $$me a l l o 5 t e d  t o  me 
will aI low,  It seems t o  me $hat the sbjee$ives which you have 
in you r  meetings and a c t i v i t i e s  aad many sf the 03 J e c t i v e s  
which we have i n  o u r  DEvis5.o;~ in the Genepal Eng inee r i ng  
Labo ra to ry  match v e r y  nicely, We "re a l l  $~y%ng t o  reduce 
c o s t s  and ~~Ltknaeat a s a c r i f i c e  f n  q u a l i t y .  Bu t  t h a t  seems t o  
me a r a t h e r  academic sop% af s f t u a t i o n  because  most sf us  in 
the Genera l  E l e c t r i c  Company have t h a t  o b 3 e c t i v e 0  Where % 
t h i n k  you people  $it in s o  n i c e l y  with sup  a c t i v i t i e s  i s  t h a t  
b o t h  your  o b j e c t i v e  and ours  i s  reduced t o  f a c t u a l  behasf o r  
and an  e v a l u a t i o n  of I t s  Bmportawce f w  t h e  Company a c b i ~ i % y ~  
I d o n u t  know haw many of you have e v e r  been in ou r  d%vi s%on  of 
She Genera l  Eng inee r i ng  Labora to ry ;  p ~ o b a b l y  ve ry  Fewo Probab- 
ly very few of you have @ V @ k  seen me b e f o r e ,  Tha t  r e p r e s e n t s  
the problem t h a t  we have $n this t ype  of a c t i v i t y  in a  l a r g e  
company l f k e  sups  . I know BG a problem which we have in o u r  
own dfvisisn a c t i v f t i e s ,  t o  g e t  people  who might be a b l e  
use our  a s s i s t a a c e  t o  t h e f r  advaa$age to know t h a t  we even e x i s t ,  
The re fo r e ,  i t  with extreme p leasu re  &hat  H am g o i n  
10 o r  15 minutes of your time this morning in showing :us$ what 
w e  a r e  t r y i n g  t o  do ,  

Some 06 the %h$nga I g m  going t o  t a l k  abou t  H p ~ e s e n t  
with a  little h e s i t a t i s m  simply because you men come f'rm 
a r e a s  of t h e  Company From which perhaps  I D m  going 50 give  
some $ l l e a s t s a t i ona ,  and t h e  i , l l u s t m t % o n s  t h a t  I g i v e  a r e  not 
n e c e s s a r i l y  l imi ted  t o  t h o s e  which have gone successfully i n -  
t o  p roduc t i on ,  1 want t o  make s u r e  you r ecogn i ze  t h a t ,  bs- 
cause  if I t a l k  a b o u t  some a r e a  i n  which ysu  are expert and 
you happen t o  know t h a t  t h e  s u b j e c t  I g w  t a l k i n g  a b o a t  has n3-b 
gone % a h  product$on,  I don% want  you ts t h%nk  t h a t  I am 
a a l l f n g  u n d e r  f a l s e  e o l o r s  , 

1 shaw you abB of $hese th fngs  because  if %hey havenut 
gone i n t o  p r o d u c t $ s ~ ,  t hen  e i ther  somebody %n t h e  o p e r a t i n g  
l i n e  OP we are $0 blame, If the idea  is goad and we h a v e n u t  
been a b l e  t o  s e l l  it t o  g p  i n  your apeas ,  perhaps  you have 
n o t  been r e c e p t i v e  ensught t o  overcome ou r  weak s e l l i n g  a rgu-  
ments, ou r  weak s e l l % n g  a b i l i t y ,  If the i d e a  La no good, then 
w e  "ke d e f i n i t e l y  defective, Bu$ i t  Os been m y  expe r i ence  that 
a  Large number o f  very  g o d  Pdeas have f a i l e d  t o  go over until 
%t is too l a t e  in the game t o  m a p  the h a r v e s t  sf p r o f % t  and  
advantage  t h a t  we ought  t o  r e a p  f rom them, There fore ,  H Q m  
go%ng $0 show you some t h i n g s  whfch I must con fe s s  ape  n o t  
in p ~ o d n c t i o w  and a t  the mameat d o n u t  look a s  i f  t h e y ' r e  evsP 
$o%ng into p r s d u @ t i o n  b u t  the i d e a  appea l s  6 s  u s  a s  scmeth%ng 
which ought  t o  be in produe%$sn,  

I have h e r e  i n  my bag samples r e p r e s e n t i n g  a  number of 
e a s e  h f s t o r i e s  , I would l i k e  t o  p a s s  them r a p i d l y  around for 



you r  examina t ion ,  I n  our a c t i v i t y  we have f o u r  main b ranches  
We have a g roup  f u n c t i o n i n g  i n  o rgan i c  and resin chemis t ry ;  
a group f u n c t i o n i n g  i n  i n o ~ g a w i c  chemis t ry ;  a n o t h e r  f u n c t i s a -  
i n g  i n  the d i e l e c t r i c  and phys i c s  f i e l d ;  and we have a group 
f u n c t i o n i n g  i n  the f n s t ~ u m e w t a t i o n  and a p p a r a t u s  f i e l d ,  HCve 
g a t h e r e d  t o g e t h e r  here o n l y  t h o s e  t h i n g s  t h a t  I couBd pu t  %n 
a bag and b r i n g  o u t  t o  you,  I d o w B t  mean t o  imply, a t  a l l ,  
t h a t  I ' m  go ing  t o  be a b l e  t o  eover  i n  BO o r  15 minutes  the 
e n t i r e  a c t i v i t y  sf o u r  d % v i s i o n ,  Wetre l o c a t e d  i n  B l d g ,  #37, 
the o l d  Research  Labora to ry ,  and the t h i n g  I want t o  i m p ~ e s s  
on you i s  t h a t  the f a c i l i t i e s  of ou r  group-  and I b e l i e v e  
t h e y s r e  a s  goad a s  the f a c i l i t i e s  y o u g r e  go ing  t o  find in 
any group i n  th is  f i e l d -  i n  t h e  Company o r  e l sewhere -  a r e  
a v a i l a b l e  f o r  you r  use and o u r  men a r e  a v a i l a b l e  t o  h e l p  youo 

Without  any a t t e m p t  a t  o rde r ,  I P m  go ing  t o  show you 
samples sf ou r  work. Th i s  f i r s t  one d e a l s  w i t h  t h e  a c t i v i t i e s  
i n  ou r  i n o r g a n i c  chemis t ry  g roup .  O u r  a c t i v i t y  is  n o t  I i r n l t ed  
t o  i d e a s  which we deve lop ;  b e  s u r e  t o  unders tand  t h a t ,  You 
may o r i g i n a t e  t h e  idea  on which wesre working o r  w e  may g e t  
i t  from t h e  Research  Labo ra to ry  o r  any o t h e r  p l a c e  ., The 
Research  Labo ra to ry  is  r e s p o n s i b l e ,  b a s i c a l l y ,  f OF th is  f %rs b 
i l l u s t r a t i o n  t h a t  I n d  l i k e  t o  g ive ,  a s  r e p r e s e n t a t i v e  of our  
i n o r g a n i c  a c t i v i t y .  It a f i e l d  of a p p l i c a t i o n  t h a t  y o u R v e  
a l l  hea rd  of ,  h e m  s u r e ,  and t h a t  is t h e  ceramics  s o l d e r i n g  Job,  
The ceramic s o l d e r i n g  o p e r a t i o n  a s  developed o r i g i n a l l y  and 
modif ied  by us i s  no th ing  more o r  Hese t h a n  an  a t t e m p t  t o  
s o l d e r  ceramics  w i t h  t i t a n i u m  h y d r i d e ,  The o b j e c t i o n  f i r s t  
g i v e n  us was t h a t  the s o l d e r i n g  was done under a  vacuum, We 
have e l i m i n a t e d  the vacuum, I g m  go ing  t o  pa s s  o u t  these p fc -  
t u r e s  one of which shows the l a b o r a t o r y  o p e r a t i o n  which we  
have go ing ,  These samples which I pass  o u t  show ssme 0% the 
advan tages  of t h e  job ,  

There a r e  a l l  s ~ r t a  of t h i n g s  t h a t  a c c u r e  from th i s  work, 
L e t  me e x p l a i n  d e f i n i t e l y  what it is  i n  c a s e  you don at  know, 
You t a k e  a sample sf ceramic  t o  be  ssldered t o  a n o t h e r  ceramic 
o r  m e t a l ,  You smear bne of them with t h e  t i t a n i u m  hyd r ide  
suspens ion ;  and you p u t  a  p i e c e  of s o l d e r  in c o n t a c t  w i t h  ssme ' 
p a r t  of the a r e a  which you have smeared with t h a t  t i t a C b . m  
hyd r ide ;  you h e a t  the whole i n  an i n e r t  atmosphere o r  under  
vacuum t o  a t empe ra tu r e  of around 5QOQ. The t i t a n i u m  hydr3.de 
decomposes and throws off  some hydrogen,  The r e s u l t  is a 
c l e a n  s u r f a c e  of t h e  a r e a s  which y o u D r e  t r y i n g  t o  s o l d e r o  
The s o l d e r  m e l t s  and f lows r a p i d l y  around a l l  a r e a s  where you 
have smeared the t i t a n i u m  h y d r i d e ,  You c o o l  i t  uwder vacuum 
and t h e  p i e c e s  a r e  h e r m e t i c a l l y  s o l d e r e d  t o g e t h e r ,  There '3 
no e f f o r t  a t  a l l  t o  ge t  a he rme t i c  s e a l  i f  you c a r r y  the 
o p e r a t i o n  th rough  c o r r e c  t l y ,  



The a p p b i c a t f ~ n s  wh%ch we have made, a s  gau can wel l  
imagfne with  t h a t  aequ%remn$ of aa i n e r t  atmosphere, a r e  
sma l l  applbca t fons ,  small p a s t s ,  but they have been extremely 
urgent  a p p l i c a t i o n s ,  i n  most c a s e s ,  Take a n  assembly l i n e  
l%ke t h a t  havfng a mult%tuGe of bush%ags whkch youDre %sy$ng 
t o  s o l d e r  by hand %w any of $he known methods; you can w e l l  
see t h a t  youDve go% a d i f f i c u l t  Job, w i t h  28 o r  38 coakfng 
through a p o m e l a $ n  p l a t e ,  Wfth t h f s  ope ra t ion  you can g e t  
the m o l e  assembly hermetically so ldared ;  Bneludfng heaSe%nwg 
and cool%ng, i n  a ma t t e r  of mbnutes, If ft were J u s k  one 
assembly we can do  it in 5 minutes; if i t  us  s e v e m l  assembl ies ,  
f t  t akes  longer t o  h e a t  and cool, The a p p l i c a t f ~ n  I have here- 
and I ' m  going to pass it anaoi~nd - is t h e  case  of a carbon 
@ o ~ m t a t ~ w d ,  soldeped t o  a cesarnfe b a s e ,  The so lde~fpag  Was 
done merely by t ak ing  a carbon c o l l a r ,  so lde r%ng  the whole 
%Mag fast, and &hen segment%ng the carbon,  

1 D m  going t o  pass  out a couple of soldered bushings,  
one of them which is s p l i t ,  $0 gfva  you t h e  @ ~ ~ s t ~ u @ t % o n  de- 
tails. I w$~%. ,  I had time t o  go f u r t h e r  i n t o  t h a t  because 
there a r e  a l o t  09 by-products from t h a t  job, Some a r e  g i v e n  
i n  t h e  p i c t u r e ,  For  exarnple, -bake one h%gh vo l t age  bushing 
Jab wh%ch was g iv ing  a lot of t r o u b l e  because of f o n i z a t i o n  
between the csenductona and the p o m e l a i n  of t h e  bushing This 

+ Ps elimhnated by tthfs process  by merely coatinrag the ins%de 
s u r f a c e  of the p o r c e l a i n  with tftanfum hydride and puttgwg 
the end of the bushing cemmfs  - it was 10 inches  long - on 
t h e  solder, The operation from here on was heated t o  500O C o  
The s o l d e r  was melted and crept up and coated the %ws%de Of 
t h e  bushing and ebiminatedf  the po8s$biLity of corona between 
t h e  stud and the porce1af.n i t s e l f ,  

The next samples I have h e r e  d e a l  w i t h  ouk g I a s 6 i @ s  
a c t i v i t y ,  concern adhes ives ,  This sample f s  a p i ece  
of cab le  armoring,  With t h e  g e n e r a l  d e s i r e  ts s u b s t i t u t e  
aluminum kss s$eel and Bronze-and t h a t  des%re was made mass 
promfnenl by the  s t e e l  s t r i k e  - t h e  problems presen ted  i n  the 
use s f  an alumfnum armor f o ~  cabBes were presen ted  to our  men 
f o r  solution. Atternp%s t o  s o l v e  t h e s e  problems by welding 
were a complete f a i l u ~ e ,  Our a t t a c k  was through the use of an 
adhes ive ,  Am adhes9ve was cle-seloped. A machine f o p  s @ a ~ f % n g  
t h e  metal  p repa ra to ry  t o  j o i n t i n g  was devised ;  the process Was 



p u t  fn t h e  f a c t o r y ,  Aluminum s t r i p s  bonded by the adhes ive s  
were p u t  th rough  t h e  armoring machine, Not ice  the s e a l -  
weave marked i t  s o  you would be  s u r e  t o  n o t i c e  i t ,  Tha t  j ~ b  
had s e v e r a l  i n t e r e s t i n g  by-produc t s .  As soon a s  somebody 
s o l v e s  a problem one way t h e  o t h e r  f e l l o w  p u t s  a  1 i t t l .e  more 
e f f o r t  i n  the development of o t h e r  methcds,  I n  th is  ca se ,  
t h a t  l i t t l e  more e f f o r t  r e s u l t e d  i n  t h e  s o P u t f ~ m  of  the welding 
problem. A s  a  r e s u l t ,  some of t h e l a r g e r  c a b l e s  a r e  now pro-  
t e c t e d  by a  welded aluminum armor ,  The s m a l l e r  ones a q e  s t i z l  
u s i n g  t h e  adhes ive  cement,  a. 

The nex t  i t e m  i s  a n  i n t e r e s t i n g  one.  In c a b l e  w i r i n g  
h a r n e s s ,  the problem was t o  make a  s i m p l e r  h a r n e s s  assembly 
r a t h e r  than  do ing  a  hand-winding Job,  TM outcome of t h e  
s t u d y  was t o  t a k e  a  s o l v e n t  r e s i n  s o l u t i o n  and smear it on 
the assembly and l e t  i t  d r y .  I t h i n k  y o u f l l  f i n d  some a p p l i -  
c a t i o n  f o r  t h a t  i n  you r  own f i e lds .  I Brn s u r e  it w i l l  have 
a p p l i c a t i o n  where you 've  g o t  compl ica ted  expe r imen t a l  eng in -  
e e r i n g  a s semb l i e s  t h a t  you want t o  p u t  t o g e t h e r ,  The problem 
i n  a c t u a l  s e r v i c e  i s  one which can be d e f i n e d  on ly  by  a  c l e a r  
s t a t e m e n t  of t h e  t empe ra tu r e  r ange  of u s e ,  The m a k e r i a l  an 
t h a t  assembly,  f o r  example, i s  n o t  s u i t a b l e  f o r  operat%otca 
above 1000 C .  

Another  job t h a t B s  of i n t e r e s t  t o  you, I hope, would 
be  t h e  new methods w e  Dre  i n t r o d u c i n g  i n  the a p p l i c a t i o n  sf 
i n s u l a t i o n ,  Th i s  development was s t a r t e d  by t h e  i dea  %ha% 
it was a n t i q u a t e d  'GO t r y  t o  a p p l y  i n s u l a t i o n  l%ke mica t o  
compl ica ted  shapes  by t a p i n g .  The whole e f f o r t  was t o  g e t  
r i d  of l a b o r .  We h a v e n B t  s o l v e d  t h a t  comple te ly  because  we 
g o t  o f f  i n t o  an  e n t i r e l y  d i f f e r e n t  f i e l d  a s  a  by-produeL. 
Tha t  was the d e p o s i t i o n  of r e s i n  i n s u l a t i o n  on w i r e s  ., The 
p roce s s  is q u i t e  s imp le .  You merely  t a k e  t h e  m a t e r i a l  you 
want t o  d e p o s i t  and suspend it i n  a conduc t ing  s o l u t i o n  l i k e  
w a t e r  and t h e n  d e p o s i t  i t  by  means of e l e c t r o p h o r e s f s  which 
i s  a  p roce s s  a k i n  t o  a n  e l e c t r o p l a t i n g s  The d % f f i e u l t y  i s  
t h a t  you c a n B t  get  t p o  t h i c k  a  l a y e r ,  We can g e t  up a round  
10 o r  1 2  m i l s  f w  t h l fckness  b u t  we can % g o  much higher t h a n  
t h a t .  The advan tage  i s  t h a t  if you have s h a r p  p o f n t s  t h a t  
you canno t  cove r  by mere ly  d i p p i n g  i n b o  a  v a r n i s h ,  the e k e c t r o -  
phora t i c  p roce s s  d e p o s i t s  the i n s u l a  t iwg  m a t e r i a l  on the s h a r p  
p o i n t s  p r e f e r e n t i a l l y ,  s o  t h a t  you have a n  e x c e l l e n t  @ o a t % n g 0  
The wire t h a t  I • ÷ m  go ing  t o  pa s s  around h a s  t e f l o n  i n s u l a t i o n  
whfch was e l e c t ~ o p h o r e t f @ a l l y  d e p o s i t e d  i n  a b o u t  l 0  o r  15 
seconds  i n  one o p e r a t i o n .  The w i r e  p a s s e s  t h r s u g h  the e l e c t s o -  
d e p o s i t i n g  b a t h  where the Te f lon  is suspended.  The Tef lon  
i s  r a p i d l y  d e p o s i t e d  and pa s se s  up th rough  a h e a t e d  column 
where the t e f l o n  is dried and fu sed  and  the wire %s t h e n  'ifso~nd 
on a  r o l l .  I n  the c a s e  of Tef lon  abou t  4 o r  5 m i l s  i s  t h e  



b e s t  th ickness  t o  put  on ,  You can  pu t  i t  ow most e a s i l y  if 
you ' r e  %nte res t ed  %n a  f r a c t i o n  of a  m i l ;  t h i s  process does 
a  much b e t t e r  Job than any s t h e r  %ha$ % know ofo 

This process  has been app l i ed  in some ins t ances  f QP the 
d e p o s i t i o n  sf corrosion-pmof c s a t f n g s ,  9 can guaran$ee to 
you t h a t  y o u ' l l  have a l l  OF t h e  s u r f a c e  covered by t h i s  methodo 

Qne o t h e r  t h i n g  t h a t  1 8 m  pass ing  aver r a p i d l y  fs in t he  

savi?$. 
of rna$erials by improved d e s i g n o  One of the  problems 

i n  e e c t r i c a l  $ m u l a t i o n  is the f a c t  that corona formation $8 
l i a b l e  t o  occur a t  such low leve ls  t h a t  the i n s u l a t i o n  f a i l s  
I n  the case of c a p a c i t o r s  and %n cables  where we were f i m t  
i n t s r e s t e d ,  we obtained a n  improved des ign  by s e g m e ~ % i n g  the 
i n s u l a t i o n  by wha5 we c a l l  a  f l o a t i o g  f o i l , -  divLd%ng the 
i w s u l a t i s n  i n t o  segments by means of a conducting l a y e r  which 
may be a  f o i l ,  You can ge$ anywhere from 50 t o  150% % n c ~ @ a s e  
i n  the  corona forma$%on v o l t a g e  which, s f  course ,  determines 
t h e  long-time breakdown, This sample is a cab le  t h a t  we ware 
working with when the Company Bas ' in terested i n  cab le ,  That 
a p p l i c a t i o n  is  worthwhile cons ider ing  wherever you have eosona 
problems. Many tlptnes i t  i s  a I f t t l e  difficult t o  apply  if 
you ' r e  going t o  use a  metal  f o i l ,  b u t  you a r e  n o t  l i ~ h t e d  t o  
a metal  f o i l ,  You caw Laser% cer$a$w types of i n s u l a t i n g  sr 
sem$-insulating Payess; you can pu t  c e r t a i n  types  sf pain ted-  
on carboa l a y e r s ,  o r  o the r s  of $ha$ type ,  You get  a remarkable 
i n c r e a s e  I n  corona f ~ r m a t i o n ;  no t  such a  g r e a t  increase in t h e  
u l t i m a t e  breakdown on short-%ime t e s t s ,  b u t  a b f g  fncrease  i n  
tihe long-time breakdown, 

Now f o r  two other  i tems,  and then any t ime is  up. The 
Company has been handfc8pped %n the  carbon brush  f i e l d  by n o t  
hav%ng a  carbon brush  s u i t a b l e  for h igh  a l t i t u d e  fbying ,  
There u s  been a barge amouw% of work dame in t h a t  f i e l d ;  b u t  
the sum and s ~ b s t a n c e  was t h a t  $he Company was s t i l l  behind 
the 8-ba l l  wi thout  a  s a t I $ f a c $ o ~ y  and approved O,E, developed 
b rush .  

t 

? 

Looking the p~sb$em over from t he  s t andpo in t  of p u r e  
chemistry  w$$hoat r e l a t i o n  t o  any kind of e l e c t ~ i c a l  agpbiea-  
t i o n ,  i t  was c l e a r  %faat a brakeash would func t ion  b a % t s r  a t  high 
a l t i t u d e  if it had e i t h e r  oxygen a v a i l a b l e  - which it d i d n D t  
have - o r  water vapor a v a i l a b l e  - m\a%a%ch it d i d n O t  have - o r  
some sf the halogens - which i%  did^ have ., Now, chemical ly  
speaking,  t he  problem was s imple ,  It was merely t o  apply oxygen 
os water o r  halogen t o  the brush  continuoushy durfng %ts use  
I 'aaa n o t  going Znts the d e t a i l s  of t h a t  job; b u t  a f t e r  abogat 
two years  of work the brush wheeh I held %n my hand, ow t h e  
b a s f s  sf our  General  E l e c t r i c  Company t e s t s  meeta a l l  p r a c t i -  
c a l  requiremen$a, Thfs brush  is  an Impregnated brush,  the 



Impregnant  being such  t h a t  it 3s not e a s i l y  leached o u t  by 
wa t e r .  I t ' s  put i n  the b r u s h  in the s o l u b l e  fcrm, h e a t  con- 
v e r t e d  t o  a n  i n s o l u b l e  form, and  t hen  d u r i n g  the o p e r a t i o n  
of the brush s u p p l i e s  oxygen t o  the s u r f a c e  g I v f n g  the e q ~ i -  
va l ency  of' low a l t i t u d e  f l y f a g *  Tha t  b ru sh ,  on the b a s i s  
of  t e s t a  made w i t h  the Company f u n c t i o n s  b e t t e ~  t h a n  any 
b r u s h  on t h e  marke% today .  We're quPte  p r w d  of t h a t  develcg- 
men%, 

I n  my hands heke I h o l d  a  couple  o f  s e l e n i u m  rect%f%ersm 
The p roduc t  here h a s  been %n p a r t i a l  p r o d u c t i o n ,  The se lenfum 
r e c t i f i e r  has had a r a k h e r  Ifmlted good r e p u t a t i s n o  A 10% 
of peop le  t h i n k  f t D s  e r r a t % @  and d f f f i c u l t  ts manufac3ure, 
and h i s t o r y  shows t h a t  $t i s ,  The s e l en ium r e c t i f i e r  depends 
f o r  i t s  p rope r  f u n c t i s n e n g  on t h e  p r e sence  of a  ~ a S % ~ f ' E i c t ~ ? g  
b a r r i e r  l a y e r  which f n  the Gene ra l  E l e c t r i c  Company h a s   bee^ 
a pe rox ide  r s a @ & % v e  fsr rnat%sn l a y e r ,  an ox ide  Payer .  Th%s 
C e l l  i s  made e v e r y  day a t  R i v e r  Works, It h a s  s i x  p l a t e s ,  
e ach  o p e r a t i n g  not higher t h a n  about  45 v o l t s ,  The Bab~ra%oz%y 
s u r v e y  of the s i t u a t i o n  from a p h y s i c a l  chemical  s t andpokn t  
l ed  t o  the cowclus%en t h a t  we cou ld  improve the manufac tur i=ng 
o p e r a t i o n s  and g i v e  a b e t t e r  c e l l  if we d i d n u t  depend ugss 
a chemical  r e a c t % o n  dur%ng manufacbure for %he deve4opment 
o f  the b a r r i e r  l a y e r  but deposi ted the  b a r r i e r  l a y e r  p h y s i c a l -  
l y  from known ma$es i a l s ,  Th i s  c e l l  i s  the r e s u l t ,  Th%a c e l l  
h a s  cadmium s e l e n i d e  l a i d  down by  vapor  d e p o s i t %  an a n d  f h a 6  
cadmium s e l e n i d e  o p e r a t e s  a s  t h e  b a r r i e r  l a y e r ,  The r e s u l t  
i s  t h a t  we have the p o s s i b i l i t y  of a s m a l l e r  c e l l  becau3e 
we can o p e r a t e  a t  higher v o l t a g e  and fhe l a b c r a t o r y  d a t a ,  
backed by e n g i n e e r i n g  d a t a ,  i n d i c a t e s  t h a t  we  can o p e r a t s  L t  
a t  c o n s i d e r a b l y  higher t empe ra tu r e  t h a n  you c a n  the normal 
c e l l .  

The f f n a l  t l l u s t r a 5 i s n s  refer t o  o u r  s t r u c t u r a l  p l a s t i c s  
work. WeB re strong a d h e r e n t s  of Bow p r e s s u r e  molding a ~ d  I s w  
p r e s s u r e  molding techn%qiaes t h a t  a r e  possfb3h with po lye s  ter 
r e s i n s .  A L P  I % ggoir+g to s a y  heke wfth r e g a r d  t o  o u r  s t x c -  
t u r a l  p l a s t i c s  a e t i v g t y  i s  c o n f i n e d  t o  polyester resin appk%- 
c a t i o n s .  The p i c t u r e s  wLll show you a few of the things t h a 5  
we have made w i t h  p o l y e s t e r  r e s i n s ,  The samples t h a t  I have  
here w i l l  show a few of the  advances t h a t  h a v e  been made 
This sample h e r e  i s  a  pack ing  s t r i p  f a r  large motors; t h a t  
s t r i p  was f o rmer ly  machined from m e l a n k e  r e s i n  and  this 
new p o l y e s t e r  s t r E p  with the b u t t o n s  and a l l  on it i s  formed 
i n  one low p r e s s u r e  o p e r a t i o n .  I don't need to go into t k a S  
any more because  you can  s e e  the s a v i n g s  bha t  cou ld  r e s a l t *  

Here w e  have a n  R W  s t r i p  f o r  t u r b i n e  a p p l f c a t f o n  and 
t h a t  f o r m e r l y  was made a8; a c o s t  of $4.00 o r  $5.00 a  s t r i p ,  
In t h i s  case w e  merely  molded a p o l y e s t e r  r e s i n  g l a s s  l a ~ i ~ a f e  



around it, e l%mfna ted  the low breakdowns t h a t  were f c r m a ~ l g  
c h a r a c t e r i s t i c s  of the R D  s t r i p ,  and made a m a t e r f a l  c o s t  
s a v i n g ,  

Back s f  a l l  these i d e a s  t h a t  I Om throwing out, to you 1 
want t o  have y ~ u  remember t h a t  by  the a p p l i c a t i o n  of these 
m a t e r i a l s  fn accordance  w i t h  your own t e chn ique ,  you can  ge% 
a c o s t  s a v i n g  w t t h o u t  any large expense i n  m a t e r i a l  develop- 
m e n t .  

Here we have a c o n t a c t o r  assembly $mrn the C ~ n t r ~ l  D%vf- 
s i o n  i n  Schenec tady ,  The 018 one was fn t h i s  form whf ch  was 
mechan ica l ly  assembled i n  t h e  u s u a l  way. The new t ype  merely 
s u b s t i t u t e s  a  l i t t l e  p r e s s u r e  molded assembly i n  p l a c e  of the 
mechanical  sc rews ,  r f v e t s ,  ebe,  The sav ing  i s  p e r f e c t l y  ob- 
v i o u s  and 1 won st t ake  any more of your  time on t h a t  a 

Another job - and th i s  a g a i n  i s  f o r  the Tearbiae D i v i s i o n -  
was %n t h e  c a s e  of Lnsu la ted  b c l t s ,  You can f n s u B a t e  a boat  
i n  a v a r i e t y  of ways, most of which c o s t s  you money, In thLs 
c a s e  the low p r e s s u r e  p o l y e s t e r  s e s i n  was molded around %he 
b o l t  i t s e l f .  Th i s  p roce s s  ha s  been approved f o r  p roduc t i on  
U s e ,  

How, a n o t h e r  item $hatys $n p roduc t i on  1s $he se l f -  
suppor t2ng  c o i l ,  The Idea of the s e l f - s u p p o r t i n g  c o t 1  goes 
back  s e v e r a l  years $0 the Research Laboratory;  but 1$s appBP- 
c a t i o n  is b e l n g  expanded r a p i d l y  a t  the present t % m e o  One of 
the e a r l y  a p p l i c a t i o n s  t h a t  we made w i t h  the h e l p  of the eng in -  
e e r s  a t  E l e c t r o n i c s  Park was fw the self -suppor%%ng 6051 for 
the t e l e v i s % o n  yoke, That fs e a a % l y  a p p l i e d  and is worthy of 
you r  consZdera t ion  wherever youv re  a f t e r  a n  assembly which will 
suppor t  i t s e l f ,  A91 ft $s i s  a Formex wire coa t ed  w i t h  F o m v ' a ~  
va rn i sh ,  wound and cured  i n  place, Psu can see the r i g % d i S y  of 
the c o i l ,  

The nex t  itspa was a p p a r e n t l y  a complete f a % l u r e  - an8  Zt's 
the l a s t  t h i n g  I s m  go$ng tm ment ion.  It concerns the use of 
gr i l l s  made from p o l y e s t e r  r e s i n *  Th%s goes  t o  Blosmf%eld,  
iwd the problem t h a t -  was thrown a t  u s  was the development of 
a  p l a s t i c  g r i l l  for r o o a  c o o l e r s ,  The g r i l l  is here; the com- 
mer@%al  a p p l f c a t i o n  was never  made because  a s  a  r e s u l t  of Our 
developments the ewg%neera found t h a t  t h e y  cou ld  g e t  a n  expanded 
metal g r i l l  which was cheape r ,  The p o i n t  i n  showing it 'Lo you 
i s  t h a t  you can make these ps$yester items i n  a l l  shapes  and 
s i z e s  withouk a  g r e a %  d e a l  of expense ,  I n t e r e s t  i n  some of 
these a p p l i c a t i s n ~  w l l l  s t i m u l a t e  work a l o n g  o t h e r  P ine s  t o  $he 
u l t i m a t e  b e n e f i t  sf the Company in improved p r o c e s s e s  and 
d e s i g n  and d e c r e a s e d  c o s t ,  



Now, t h a t B s  an  a w f u l l y  r a p i d  rav iew bug I hope f t  
gZve you a  concep t  of some of t h e  t h i n g s  w e  a r e  do ing .  We 
a r e  a l s o  s t u d y i n g  a  l a r g e  v a r i e t y  sf problems from %he s t and-  
point of phenomena. T h e r e t s  ns$h$wg we would a 1 1  l i k e  b e t t e r  
t han  t o  have you people r e a l i z e  t h a t  we do e x f s t ;  we ~ x % E %  
f o r  your  help,  acd weDd c e r t a i n l y  be g l a d  %o have you pay us 
a  visit a t  any t E m e  t o  see what f a c i l I t % e s  w e  have and 
meet our  m e w ,  

Thanks . 
M r .  Hiles: I want t o  comment, f e l l o w s ,  % h a t  we have 

c a l l e d  Frank  i n  on many jobs and neve r  once c a l l e d  him %B when 
he d i d n ' t  come f o r t h  w%th a  1st of Ldeas,  By gosh, 3 d m g t  
know how anybody l i v e s  w i t h  him; he has  new I dea s  by the score ;  
h e %  always w i l l i n g  t o  h e l p  you,  

Thanks a l o t ,  M r ,  @$ark,  Doug w i l l  t a k e  over  now wibk 
a n o t h e r  suppl.5 e r ,  

R. M, COQUILIXTTE - - - JOHN I N G A L L S  

Today I B m  go9wg t o  t a l k  So you a b o u t  i d e a s ,  I know 
i d e a s  a r e  you r  b u s i n e s s ,  If w e  d s a t t  have  Idea s  t h a t  ~ e s u l t  
i n  c o s t  s a v i n g s  or more q u a l i t y  in o u r  p roduc t s  a s  wel l  a s  
i n  your  p roduc t s ,  b o t h  you and I a r e  going to be out-scLd b~ 
ou r  c o m p e t i t o r s ,  Today w e  w $ l l  t a l k  a b s u t  two ideas ,  and thsy 
a r e  r e a l l y  o n l y  i d e a s  because  the s p e c i f i c  a p p l f c a t i o n s  f c r  
you, I know, a r e  go ing  t o  be d i f f e r e n t  from t h e  s p e c i f i c  ap-  
p l i c a t i o n s  t h a t  I P m  golng t o  teal youe  

F L r s t  of a l l ,  something a b o u t  the company, The Dewey 
& Almy Chemical Company ha s  been i n  t h e  p o s i t i o n  f o r  some 
30 y e a r s  of b e i n g  a  r e s ea r ch -consc ious  company, What we t r y  
t o  d o  is just what yqk~ a r e  doing i n  v a l u e  a n a l y s i s  exeepti use 
a c t  a s  a v a l u e  a n a l y s i s  s e c t i o n  f o r  o u r  cus tomers ,  For  mom 
t h a w  30 y e a r s  w e  have s u p p l i e d  other manufac tu re r s  with the 
p roduc t s  of a  r e s e a r c h  program u s i n g  a lmos t  f i v e  cen t s  s u 3  
o f  e v e r y  s a l e s  d o l l a r ,  Th%s money has  been s p e n t  t o  prov%de 
more v a l u e  for ou r  c m t s m e r s .  I n  30 y e a r s  of polymer chemisSry 
we B v e  gone I n t o  a  wide range  of a p p l i c a t i o n s ,  and of t h o s e  
a p p l i c a t i o n s  I D m  go%ng t o  t a l k  t o  you t oday  a b o u t  two of themo 

I t h i n k  t h e  best  way sf i n t r o d u c i n g  you t o  the f % m %  
one, which f s  d ipped  rubbep p roduc t s ,  is t o  show you a c t u a l  
photographs  of the p r o c e s s  and  p l a n t  ss you mzy s e e  t h e  wag 
i n  which a  d ipped  r u b b e r  p roduc t  i s  developed;  Hav ing  seen 



how i t  has  been developed and wha$ i t  can Cis f o r  you,  you 
w i l l  t hen  be f n t e r e s  t e d  hn  t h e s e  examplee of the p r o d u c t o  

' The f i r s t  p i c t u r e  I have h e r e  shows ou r  p i l o t  l a b o r a -  
t o r y .  When you have a  problem, the f i r s t  p l a c e  % %  goes  is  
i n t o  ou r  p i l o t  l abomtgs ry ,  These we can make for you a  
ser%es sf samples t h a t  l e t s  you g e t  t o  your  p r o t o t y p e  a s  
q u i c k l y  a s  p o s s i b l e ,  We d o n u t  haye t o  t a l k  a b o u t  f u l l  pro-  
d u c t i o n  runs  b u t  w e  can p roduce  f o r  you a p roduc t  which is  
e x a c t l y  what you w i l l  have w h e ~  ycu geb t o  p rodu@t%ono  The 
p i l o t  l abo rako ry  h a s  p l a n t  equipment i n  i t;  s m a l l e r ,  of course ;  
b u t  if we Ore u s i n g  wooden l e a a h  t anks  f n  t h e  p l a n t ,  there a r e  
wooden l e a c h  t anks  i n  t h e  p i x s t  l a b o r a t o r y ,  You w l l  know what 
you need t o  have f n  a good p i l o t  l a b o r a t o r y  t o  be @ e r t a f n  t h a t  
y o u t r e  p i l o t i n g  what y o u u r e  gsfng t o  manufac tuss ,  T h a t  what 
w e  t h ink  w e  h a v e ,  

The f i ~ s t  s t e p  %n s u r  p roce s s  i t s e l f  i s  t h e  manufacbuke 
a f  compounds t h a t  a re  used t o  make the dfpped rubber p roduc t  
T h e r e t s  a  p f c t u s e  of the  empound mix depa r tmen t ,  We make 
o u r  own compounds and w e  %a%Bss %hem s p s c E f i e a k l y  2s the end 
use  wkE.$@h you have for them, If you have a s p s c f f i c  a p p l i m -  
%ion ,  t h e  polymer chemfs t rg  t h a t  we  know ~ 2 1 %  g i v e  you the 
s p e c i f b e  compound t h a t  answers youp problem, We f i n d  % h a t  
% t u s  a  b e t b e r  way of ds ing $hinga  than t o  s a y  that we have a  
compound $%sat w i l l  do a n y t h i n g  which you a s k  of  I to  Bo corn- 
pound w i l l  d o  t h a t ,  We do make the comp~unds  speckf '%ea l ly  
f o r  what you a r e  t r y % n g  $0 manufacture  and we have been d o i a g  
i t  f o r  t h f  r tg  y e a x ,  

I n  the d%pping p m c e s s ,  t h e  aex% s t e p  is  t o  manufacture  
a  d i p p i n g  f o ~ m ,  Here 9s a d i g p i n g  form which is made of 
alumlnum c a s t i n g ;  hereDs one which was made from aluminum sheet,  
shaped and b e n t ;  t h e y  can be ~ a d e  from p o l y e s t e r s ;  t h e y  @an be 
made from rubbe r  %%self ;  t h e y  can  be made  fro^ molded e ~ p ~ B y -  
rners; $hey can be made kkom a n y t h i n g  wh%ch is  s t a b l e  dimensiow- 
a l l y  and which eaa wi ths t apd  the p roce s s  c s n d i t i o n s .  the 
form is completed,  it is aoated with a coagu l an t  and p u t  Ln t s  
a  d i p p i n g  t a n k ,  Th i s  p i c t u r e  shows a  s e c t i o n  sf the d i p  room, 
The molds a r e  c a r r i e d  on overhead c a r p i e r s  sr conveyors s o  t h a t  
you get  a mass p roduc t i on  c o s t  free from expens ive  h a n d l i n g  
c h a r g e s .  The whole cycle i s  eabect ron%cal ly  esntakolled s o  t h a k  
you get  a  r s p r o d u c i b l e  p roduc t ,  one sight a f t e r  the o t h e r ,  
Th i s  i s  one sf the b i g g e s t  advan$agss sf t h e  way i n  wh%ch t h e  
p roduc t s  a r e  made, because  the equipment ha? been des igned  
s p e c i f  % @ a l l y  f o r  r ep rodue%ble  r e s u l t s ,  The d%2piwg l s  done 
comple te ly  a u t o m a t i c a l l y  - a h 1  you do  is set  the p a n e l  board ,  
push the b u t t o n  and g o  away, The mold goes  dowa i n t o  t h e  ba th ;  
the coagu l an t  on i t s  s u r f a c e  p icks  up a d e p o s i t  of the compouad 
by d e s t a b i l i z i n g  the polymer i n  the compound a l l o w i n g  i t  t o  
d e p o s i t  on t h e  form; then i t s s  removed a f t e r  a  l e n g t h  of tfme 



s u f f i c i e n t  t o  g f v e  you the t h i c k n e s s  ycunre lookfng  foro 
After t h e  compound has  been d e p o s i t e d  OD the form and  t aken  
o u t  of t h a t  d i p  t an k ,  you then want t o  t a k e  o u t  of the f ih 
which has  been d e p o s i t e d  the s t a b % l i z e r s ,  soaps ,  and s o  on, 
t h a t  have been p u t  in these t o  m k e  t h e  l i q u i d .  phase s t % b l e  
That  i s  done i n  a mechanized %each t a n k  which i s  no th ing  b u t  
a  t a n k  f u l l  of wa t e r  a t  B ~ F G ) ~  t h a t  t h e s e  c a r r i e r s  r u n  th rough ,  
A s  soon a s  they have gone th rough  the l e a c h  t a n k  t h e y  t hen  
g o  t o  dryers ,  Again, the e s s e n t i a l  t h i n g  I s  c o n t r o l o  In 
t h i s  photograph,  you can s e a  the automa t i c  tempera t u x  C Q ~ ~ P ~ S ,  

time c o n t r o l s  i n s u r i n g  you $he same d r y i n g  c y c l e  under t h e  
same c o n d i t i o n s  t ime a f t e r  time* 

Once y o u r  p roduc t  ha s  been dried you a r e  r e ady  50 t a k e  
i t  o f f  the f orm, One of the requ i rements  sf a  d ipped  p roduc t  
i s  t h a t  there i s  a  h o l e  some p l a c e  from which 'you @ a n  remove 

t h e  form, The o p e r a t o r s  in t h i s  photograph a r e  s t k i p p i n g  
o f f  a  b a l l o o n  ge l ,  The moBd wh%ch you see g i v e s  you an  idea 
of  the s i z e  of the p roduc t s  t h a t  can be made, A c t u a l l y ,  we 
a r e  now o p e r a t i n g  t anks  which ape  3 f t ,  deep and 4 fto x 5 $to,, 
s o  t h a t  any p roduc t  you have i n  mind n o t  l a r g e r  Ghan 4 ??to 
x 5 f t .  x 3 f t .  can be  made by d i p p i n g .  

The p l a c e s  t o  t a l k  a b o u t  u s ing  d ipped  rubbe r  p roducts  
a r e  p l a c e s  where y o u D r e  Booking f o r  f l e x i b l e  s h a p e s ,  Hn 
each  one of the a p p l i c a t t o n s  t h a t  w e '  w i l l  t a l k  a b o u t  h e r e ,  
the r ea son  t h e  p roduc t  was made by d i p p i n g  r a t h e r  t h a n  b e f ~ g  
made by o t h e r  c o n v e n t i o n a l  methods such  a s  hot molding was 
t h a t  the f i l m  was p u t  o n t o  a mare compl ica ted  mold t h a n  cou ld  
b e  handled i n  a  h o t  msPding p roce s s ,  o r  the mold shape  Btself 
was s o  l a r g e  t h a t  h o t  molding was $mprac t i@a l ,  o r  $he f i l m  
was s o  t h i n  t h a t  i t  was uneconomical t o  use  h o t  molding coa- 
t r o l l e d  s o  t h a t  you cou ld  get  f t  o u t  of you r  molds and g s t  
i t  o u t  p r o p e r l y ,  

There a r e  p l a c e s  where h o t  molding can b e a t  the d i p p i n g  
p rocess  and s h o u l d  bp used.  On t h i n g s  which a r e  s m a l l  and 
can be  p u t  280 o r  300 i n  a s i n g l e  p r e s s  mold o r  where you 
want d i f f e r e n t i a l  s e c t i o n s ,  t h e n  h o t  moldBng is i n d i c a t e d  
Our t e c h n i c a l  b u l l e t i n  on d e s i g n i n g  f o r  d i p  p roce s s  will 
g i v e  you more d e t a i l s  and w e  would be  g l a d  t o  send  you m e  

Now, where can yon use  I t ?  P d o n s $  know how you f e l l o w s  
g o  abou t  v a l u e  a n a l y s i s ,  b u t  i t  would seem t o  me t h a t  one sf 
the f i r s t  p l a c e s  t o  s t a r t  would be  a  Genera l  E l e c t r i c  r e p a i ~  
s t a t i o n ,  We v i s i t e d  the one f n  Boston t o  f$nd o u t  from the 
r e p a i r  man which t h i n g s  you were send ing  o u t  they were hav ing  
to r e p a i r ,  and we found s e v e r a l  of them, F o r  example, a t  t h e  
bot tom of t h e  washing machine you have a  p a r t  5405501 which 
i s  a  su spens ion  assembly between the s p i n n e r  motor un%t  and 



t h e  baske t  above, 1%" snow made b~ h o t  molding, I t D s  made 
in such a way t h a t  g o u u r e  ge t$ ing  f l e x  c racking  through i t  
and those  un%ta a r e  f a i l i n g  r i g h t  and l e f t  accordfng t o  the 
r e p a i r  c h i e f ,  That could be made by d ipping  without  the  f l ex  
cracking  l o s s  t h a t  y o u U r e  now hav$ag on t h a t  p a r t ,  I t u s  a 
b i g  p a r t  and probably we cou ld  make it cheaper $02 you than 
%ti @an be made by h o t  molding, 

On your dishwasher you have a water i n l e t  eonstkuctf  sn 
t h a t  I s  g i v i n g  them some t r o u b l e  because f t  d sesa  ff t flax enough 
f o r  $hem t o  be a b l e  t o  f%t  it % w  if they ge& into a complicated 
assembly Job o r  where t h e  plumber 2s running p ipe  in %he wrong 
way, That could  be made f n  a f l ex ib l e  shape from rubber  and 
do t h e  Job and do it probably  b e t t e ~ ,  A s  f a r  a s  the  r e p a i r  
man is c o n c e ~ n s d ,  i t  w i l l  add more value t o  your p k d u e % o  

In the  d i s p o s a l  you have a swi tch  boot  on the  d i s p o s a l  
t h a t  g ives  t r o u b l e ,  That could be made from a dipped f i l m  
t h i n n e r  than youDse a b l e  t o  g e t  i t  from your h o t  molded rubber  
p a r t  $hat  Is sn t h e r e .  Yous t h i n n e r  film w i l l t e n d  to follow 
contours  b e t t e r ,  g i v e  you the  same p r ~ b c t f o n  b u t  have l e s s  
madate~ial in i t ,  T h a t u s  bet ter  v a l u e ,  There a r e  some o t h s m  
h e r e ,  But I don" wan% t o  t ake  t h e  time $0 go i n t o  them, I 
t h i n k  the concept is t he  t h i n g  which f a  %mportant ts youo 

Now, l e t  % go t o  t h e  o t h e r  process  which we have and 
whlch I want t o  t a l k  t o  you about ,  That i s  t h e  process  of 
makin& gaske ts  by $"P~w%ng them ino This is no t  new, I t u s  
new i a  the  i n d u s t ~ l a l  a p p l i c a t i o a s  t h a t  i tF$ being  put  t o  %n 
t h e  l a s t  few y e a m ,  A t  t h i s  p s f n t  I say,  " ~ o n ~ t  l e t  your com- 
p e t i t o r s  g e t  ahead of you, because t h f s  1s a new technique,  18 

Some of t h e  d i v i s i o n s  - aaad IDIPg tell you about  them - have 
a l r e a d y  s t a k t e d  t o  use th$s  p rocess ,  To t h e  res$ of you v a l u e  
a n a l y s t s  men I say ,  "'~onnt l e t  t h e  o t h e r  d%v$sisna g e t  ahead 
sf you %n t h e  use  s f  t h f s  new t e@hn%qus  ,'' This method is  a n  
adap ta t ion  fxdom b a s i c  can-making technology, For  the  l a s t  25 
y e a r s  the %wo end portion$ on a can have been sea led  t o  t h e  
can by %he use  of crimping and a rubber  gaske$, The ~ ~ 8 b b e ~  
g a s k e t  is flowed i n  t o  the  can ends a t  a r a t e  s f  some 450 ends 
a minute on the  ord inary  smal l  s i z e  can t h a t  we ' r e  talkLng 
abou t ,  It" bbeea expanded t o  be used f o r  ends a s  l a r g e  a s  
drum covers,  wf t h  compounds s ecif'lcaPBy devsloped t o  e i t h e r  
give you h igh  s o l v e a t  r e s i s t a  c e ,  gtve you good h e a t  r e s % s $ a n ~ e ,  
g i v e  g~ou $0 vacuum c h a r a c t e r i s  ties - depending on the produc$ 
t h a t  you •÷re  t r y i n g  t o  package, 

B a s i c a l l y ,  wha t  you have is  a nozzle,  and the n ~ z z l e  
Forces o u t  ow$o a r evo lv ing  chuek, in t he  e a s e  of a c s m p l e t e l ~  
c i r c u l a r  psoduct, a t h % n  s t ream sf $his l i g u f d  m a t e r i a l  which 
g i v e s  a gaske t  In p l a c e ,  That gaske t  i s  then baked i n  p l ace  



Baking changes t h e  l i q u i d  gaske t  t o  a s o l i d  i n t e g r a l  p a r t  
of the  assembly by cur ing ,  evaporat ion sf s o l v e n t  o r  evapo- 
r a t i o n  of water  from t h e  compound, Your g a s k e t  i s  $here and 
i t ' s  i n t e g r a l l y  b u i l t  i n t o  the  equipment ., 

Again, where a r e  s p e c i f i c  a p p l i c a t i o n s ?  I think those  
of you who a r e  i n t e r e s t e d  fn what 1 s a y  he re  w i l l  have t o  
t a l k  wi th  us l a t e r  when you have a chance. We can then ge% 
r e a l l y  s p e c i f i c ,  mere is  i t  befng used today? R o c h e s t e ~ ,  
M e  Y, Rochester Manufacturing s e a l s  t h e f r  mekez? cases  and 
the~morne t e r  hous ings  with flowed i n  gaske t s  , Another custswaeaa 
i s  flowing i n  gaske t  on automot%ve a i r  c l e a n e s s ,  

&eke a r e  your compet%tors using i t ?  Weston has t h e f r  
meter f r o n t  and g l a s s  s e c t i o n  pu t  t o g e t h e r  with  th i s  type of 
e gaske t  and a r e  savfng $5000 a y e a r  over the old @u%-seal  
type t h a t  was be ing  used before  while meeting Navy specs  
One of your o t h e r  competi tsPs - and I won O t  $ell you who 
t h i s  one is,  - has an earphone r e c e i v e r  g a s k e t  which is her@ 
on the t a b l e ,  This assembly rnee$s the U , S ,  Navy ~ p e @ % f P @ a -  
t i a n s  f o r  t h a t  p a r t i c u l a r  a p p l i c a t i o n ,  ID J u s t  one c o n t r a c t  
a lone ,  they have t o l d  u s  t h e f r  savings w i l l  run somewhere 
between $10,000 and $38,00Q i n  $he a p p l i c a t i o n  of a f loved-  
i n  gaske t  t o  these r e p e t i t i v e  p a r t s ,  Wkaeke e l s e  could 1% 
be used? Bemard in  B o t t l e  Cap Co, ou t  i n  Evansv i l l e  i s  
working wi th  Q,E ,  r i g h t  now on the motor housing s e a l ,  There 
they  expec t  ts be a b l e  $0 c u t  t h e  c o s t  and Improve t h e  s e r v f c s  
tremendously; and when 1 s a y  c u t  C O X %  they a r e  t a l k i n g  ab.?iut 
C Q S ~ S  of $13 of' what you a r e  p r e s e n t l y  pay ing  f o r  a c u t - s e a l  
gaske t  t h a t  goes i n t o  the  same a p p l i c a t i o n .  A t  Somerswolath, 
N, H. t h e r e  a r e  meter a p p l i c a t i o n s  now be ing  Inves t iga ted  
which look very pa?owbsing, 

Where e l s e  could you. use $ t "aown  i n  the washing 
machine, That n u t  t h a t  holds  the  agitate? on t h a t  you * re  
supposed to be a b l e  t o  t a k e  off a n d  t ake  the  a g i t a t o r  out 
and c lean  it - e ~ e r y ~ w a s h i n g  machine I saw i n  t h e  r e p a i r  
shop, t h a t  n u t  had t~ be taken  o f f  by h e a t i n g  it and p u t t l c g  
a s  b i g  a S t i l l s o n  on I t  a s  you could g e t ,  I guess 24 inch,  
anyway, and hammering i t  w $ t h  a  hammer, I f  you were u s i n g  
a s  youk gaske t  $0 s e a l  o u t  water %n t h e r e  - you have no gasket  
today - a flowed-in compound s imiPar  t o  %he type we use on 

f l  the  hand-sealed caps where ysuk wife says  t o  you, Were 's 
t h e  cap; Sake if o f f ,  p l e a s e ,  " You would be a b l e  t o  s e a l  
t h e  moisture of the soap and s o  on out  of those  th reads  and 
then the  nu t  would come ~ f f  and you could remove t h e  a g f t a t o r  
without  having it a major ope ra t ion .  Ow t he  d isposa%,  those 
two u n i t s  s e a l e d  t o g e t h e r  where your motor u n t t  i s ,  gouUW? 
g o t  a cu t - r ing  g a s k e t  i n  t h e r e ,  If t h a t  were pu t  i n  t h e r e  
permanently, once and f o r  a l l ,  a s  a flowed-in gasket-,  your  



repair mew would n o t  be coming back $0 your  r e p a i r  shops say-  
i n g ,  ''I f o rgak  t h e  g a s k e t ;  I go% t o  go back  and  g e t  the gas -  
ket; I broke it  when 1 took It a p a r t  %a r e p a i r  it ," It's 
t h a t  kind of thfng that I th%nk your own i d e a s  a p p l y  t o o  
The b a s i c  techcigues which I t r i ed  $0 bescs%bs ta  yo^ w i l l  
r e s u l t  i n  a g r e a t e r  v a l u e  $n your  p ~ o d u e b ,  s f%her  by do ing  
the Job b e t t e r  than  f t u s  being done today f o r  the same amoun$ 
02 money, or dedng i t  f o r  less meneg, c e r t a i n l y  a s  well ,  We, 
w e  P ike  v a l u e  a n a l y s i s ;  we l i k e  t o  p u t  o u r  s emices ,  ou r  re- 
search $ae%Bi t i e s ,  QUF p l a n t ,  $he t h i n g s  which Dewey & Alay 
h a s  done f o r  30 y e a r s ,  t o  work $OF you,  L e t  US - gi38 us 
the chance, w % l l  you'? 

Fellows,  ws have one more s p e c i a l t y  s u p p l i e r  with us 
today. That  the S c a v i l l e  Mfg, Company, J i m  NcDcmald, 
d i s $ r f c t  sales manager, is  hers, and S t i l l m a n  Eyde, s a l e s  
mawager of the forging d d v i s f o n  is here, A s  you p robab ly  
know, S c o v i l l e  makes quite a f e w  d f f f e r e n t  things 2 co ld  
headed p a r t s ,  screw rnach%ne, drawn she l l s ,  ssampings,  e y e l e t s ,  
wire forms,  in a l l  m a t e r i a l s  and f o r g i n g s  i n  non- fe r rous  mate r -  

a y  S t i l l m a n  Byde is go$ng $0 t e l l  us abou t  non-ferrous 
f o ~ g i r g s ,  S t i I bman?  

I n o t i c e  the announcement is an non-ferrous metal forg- 
ings ,  Well, t k a t  % s g e n e ~ a l l y  accepted term b u t  perhaps  a 
P%ttle er roneous  because  i n  non-ferrous meta l  working by f a r  
the g r e a t e r  porkion of forgings aye  made on p r e s s e s  awd t h e r e -  
f o r e  should be c a l l e d  die -press iwg . Bowever, we "1 use the 
a c c e p t e d  term "$oa.giwgg', co-ser5,ng e i t h e r  p r e s s  sr hammer work, 
A s  you perhaps  all knaw, n ~ n - f e r r o u s  forgings a r e  made ~ n d e r  
p r e s s u r e  by p l a c i n g  p l a s t i e a  as s e m i - p l a s t i c  slugs o r  b a m  
between r e c i p r o e a  t i n g  d i e  f impre s s ions .  This simply means that 
g e n e r a l l y  i n  press work ab impressLen of the d e s f s e d  shape i s  
c u t  or hobbed %n t h e  upper  a n d  lower d ies ;  a s l u g  of p r e d e t e r -  
mined weight %s h e a t e d  t o  the g m g e r  t empera tu re ;  squeezed 
between the dies;  and when the excees m e t a l  or S l a s h  i s  
trimmed o f f ,  %here %  UP forgf  ng , 



which is  r e a l l y  a  d i e - p r e s s i n g ,  awd a hammer f o r g i n g ,  

A s  y o u v r e  a l l  i n t e r e s t e d  i n  s e c u r i n g  t h e  best  produc% 
f o r  a  p a r t i c u l a ~  a p p l % c a t i o n ,  and of cou r se  a %  a fevsm51e 
p r i c e ,  ou r  s u g g e s t i o n  would be  t h a t  any f a % r % y  heavy me ta l  
shape  with s e c t i o n s  wot less thaw, s a y ,  1/10 i n ch ,  t h a t  might 
be  made a s  a  s and  c a s t i n g  be  cons ide r ed  a s  a f o r g i n g ,  We d a n c t  
mean t o  i n f e r  t h a t  a  f o r g i n g  i s  t h e  answer t o  a l l  problems,  
b u t  t o o  often the prSce of the f o r g i n g  a s  compared t o ,  say, 
aga in ,  a  sand  c a s t i n g  seems t o  p u t  the f o r g i n g  o u t  of the 
p i c t u r e .  However, remember t h a t  t h e  on ly  t r u e  c o s t  comparissn 
i s  a t  the p o f n t  of assembly a f t e ~  a l l  work, s u c h  a s  mackfairi:g 
and s u r f a c e  f i n i s h i n g ,  h a s  been done amd p r o c e s s i n g  r e j e e ~ l ~ ~ s  
have been e v a l u a t e d .  I t h h k  t h a t  maybe t h a t  is  what was 
meant by shop c o s t a  a g a i n s t  out-of -pocket  @os$s .  F o r  Insk3n@e, 
h e r e ' s  a p r e t t y  good example of what I !rn g e t t i n g  a t ,  Here's 
a sand c a s t i n g  which i s  p a r t  of a d r i n k i n g  f o u n t a i n  s p o u t o  
There Ss t he  same p i e c e  made a s  a  b r a s s  f o r g i n g ,  This ~aEn.lple 
p robab ly  was the c o n v e n t i o n a l  85 & three 5 ? s  n i x t u r e  (85% copges, 
5% z i n c ,  5% l e a d ,  and 5% t i n )  and t h a t  sample t h e  f o ~ g f n g  
mix tu r e .  Therets t h e  f i n i s h e d  p i s c e  a f t e r  i t g s  a l l  been 
machined (and it % e v e n t u a l l y  p o l i s h e d  and chrome p l a  t e d h  
The c o s t  of the s a n e  c a s t l n g  was abou t  h a l f  of the c o s t  of 
the f o r g i n g  b u t  a f t e r  the  machining t h e y  r a n  iw to  blow holes 
and s i l i c o n  i n c l u s i o n s ,  s o  they had certain reJeeTxLons, Thee 
they s t a r t  p o l i s h i n g  th i s  t h i n g  and t h a t v s  where you r  @OS%S 
g o  up because  ow shapes  l i k e  t h i s  i t P s  a l l  hand work and 
pob i sk ing  c o s t s  a r e  high,  So i n  t h e  f i n a l  a n a l y s i s :  a l t h o u g h  
t h i s  p a r t  c o s t s  a lmost  tw ice  a s  much when made a s  a f ~ r g i n g ,  
t h e  u l t i m a t e  c o s t  of the p a r t  a t  p o i n t  ~f assembly,  a l l  
f inished,  was a b o u t  20$ less made a s  a  f o r g i n g  and t h a t  fs 
something t h a t  i s  of v i t a l  impor tance  In any c o s t  ~ ~ m i d e ~ a -  
t i o n .  I might s a y  t h a t  the sand c a s t i n g s ,  a s  6 s a i d ,  a r e  
u s u a l l y  85% copper ,  576 l e a d ,  5% t i n  and 5% z i n c ,  and a l l  t h e s e  
b r a e s  f o r g i n g s  w e  have here a r e  the c o n v e n t i o n a l  l e a d e d  f ~ r g -  
i n g  mix tu re  which i s  60% copper ,  38% a f n c  and 2% Bead, It 
c u t s  a lmos t  l i k e  f r e g - t u r n i n g  b r a s s  r o d s .  

i 

H e r e B s  a n o t h e r  example which i s  perhaps  a l i t t l e  c l o s e r  
t o  you peop le .  It Os the f l a n g e  af the " ~ i ~ p ~ s a l l "  which is  
made im White P l a i n s ,  and aa 1 unders tand  it, this  was o r f -  
g i n a l l y  made a s  a  sand  c a s t i n g .  There a g a i n ,  a f t e r  mach in ing ,~  
there were c e r t a i n  r e j e c t i o n s ,  Thew when t h e y  s t a r t e d  to 
p l a t e  it they came i n t o  o t h e r  blow h o l e s  and inclusions and  
had more re j e c t i o n s  a s  the adherernce of the p l a t i n g  was un- 
s a t i s f a c t o v .  They f i r s t  went t o  a  p r e s s u r e  d i e - c a s t i n g  of 
b r a s s ,  which is  more o r  less Like  any d i e - c a s t i n g  e x c e p t  ft 
r e q u i r e s  higher tempera3ure being a  copper  ba se  a l l o y .  They 
s t i l l  had p o r o s i t y  s o  t h e y  f i n a l l y  went t o  a  f o r g i n g .  I donB t 
s a y  t h e i r  re j e c t f  ons a r e  z e r o  today,  b u t  t h e y ' r e  cons ide rab%y 



l e s s  because of She dens i t y  of the metal  st~uctuke in t h e  
k"Org%ng. . I ' m  proud t o  say  we 've suppl ied  t h a t  t o  WhBte P l a i n s  
ever s i n e e  they went t o  a  fo rg ing  and I hope we will can, 
a l though wes re  s t % l l  on s t r i k e ,  

HereDs ano the r  example sf what f a  a d i e -p res s ing .  That 
is 94 ST6 aluminum, $OF s$reng%h, The cuatornerk sspec%f%ca- 
kfow - t h i s ,  i n c i d e n t a l l y ,  i s  j u s t  a s e c t i o n  - was simply a 
s~uwd s l u g ,  It had t o  be 143~6 which, if they had been a b l e  
t o  secure  the b a r  in t h a t  size, woul5 have bean pea"fec%Ly 
s a t i s f a c t o r y  b u t  i t  was fmpossibla t o  g e t  a s  $hey had ua forge  
%t. M e  e v e n t u a l l y  foeand o u t  how the p a r t  was used - and 1 think 
w e  r e a l l y  s l i p p e d  up the re ;  it Os a n  impe l l e r  f o r  an a i r p l a n e  
pressur iz$ng system and,  sf course ,  $he blades  a r e  c u t  $??om 
t h i s  per iphery  w % t h  t h e  hub f r ~  the c e n t e r ,  Knowing t h a t ,  we 
then redesigned this th ing ,  sc rapping  the o r f g d n a l  dies, wfth 
indents between the blades  and a  web between s o  1% would CU% 
down t h e  weight of the p a r t  and the rnachiaing c o s t a ,  U n f o r t u -  
n a t e l y ,  when we s lmost  had &he order our strike was c a l l e d  so 
w e  didnut g e t  It, 

Now, when it  comes t o  a fo rg ing  versus  a screw m a c h i ~ e  
p a r t ,  weore  n ~ t  in q u i t e  a s  good a co rnpe6 f t i ve  p o s i t i o n  because 
screw machines have Improved m a t e r i a l l y  over  t h e  years  The 
spfwdle speeds have been Increased ,  the feeds ,  the w e a ~ a b i l i t g  
~f c u t t i n g  t o o l s ,  e t c . ,  whereas the forging technique is s t % l l  

C 
l a s g e l y  dependent upon the human element, In other words, yon 
c u t  a slug, which is  done au$omatieally,  b u t  then the 8 1 ~  is 
p u t  %nto a fusnaee  and heated t o  fsrgfwg temperature and i% Os 
picked out  by the ope ra to r  wfth a p a i r  of tongs - 1 speak fee l -  
ingly because we have been working at hot  p res ses  dup ing  our 
s t r i k e  - and  pu t  i n  t h e  d i e ,  01 course,  you have t o  be s u r e  
t h a t  two s l u g s  don a t  g e t  in the die because i n  the ekank presses 
that means a  broken press, or d l e c  We have not been a b l e  t o  
make a s  many %mprovements %D the forg ing  technique a s  they  have 
%n screw machine wokk, b u t  t h e r e "  a very good example sf a  
p a s t  that was made o r i g i p i l l y  from s p e c i a l  shaped ssde wfth 
t h e s e  ribs on Ghem, AP$ the c e n t e r  was d r i l l e d  oout; a h o b  
d r i l l e d  through h e r e  and, sf course ,  tappedo By usfng rod rr 

they g o t  p r e t t y  good product ion b u t  they pa id  a premium because f. 

ites drawn rod, a s  most o r  a l l  scaaew macka%ne rod f a ,  and being . sf s p e c i a l  shape t h e r e  was a pretty high  e x t r a  f o r  shape,  We 
forged t h a t  wi$h a li t t l e  s t o c k  left f o r  machining the ends 
and some stock and t a p e r  ma the i n s i d e ,  b u t  w i th  a u k o m t i c  
equipment such aa the New B r i t a i n  chucking machine we ware 
a b l e  to b e t t e r  the p r i c e  s%mply by the sav$ng of m a t e r i a l  and 
a l s o  w e  u s u a l l y  uae  rod wPSIC~ %$ just exrruaed and not  drawn,  
which is 1/2# per  Pb, cheapss ,  That is r a t h e r  a  rape excep- 
$ion because w e  have not  made t h e  improvem~nts in the f o r g i n g  
technique t h a t  have  been made on screw machines, 



HereBs  an example of a  lens moun$ f o r  movie cameras 
which a l s o  was made o r i g i n a l l y  a s  a  screw machtne i tem,  
You can probably s e e ,  it" %turned down on the  ou t s ide  and ,  
of course,  hogged out  on the i n s i d e ,  and t h e  sav ing  8~ s t o c k  
there, plus  automatic  equipment f o r  machining p e m i c t e d  us to 
make t h a t  a s  a forg$ng,  - 

There i s  a l s o  ans thap  qoes t ion  i n  the machining where 
perhaps a  p a r t  i s  chucked on one end and c e r t a i n  ma@hfn%ng 
d m 3  and then turned around and  held on a threaded a r b o r  o r  
something l f k e  t h a t  and you d o n u t  ge t  the  same cot2@et3tP%@it~ 
t k a t  you would t w  a screw machine wheke a Sot of the work 
i s  done i n  one s e t t i n g  such a s  t h e  d r i l l i n g  and khe f ~ ~ ~ f n g ~  
Tha t ' s  something t h a t u a  p r e t t y  hard t o  avercomeo 

A g r e a t  many jobs a r e  baing made a s  c a s t i n g s  today 
which should have s t a r t e d  ou% as  forg ings  because of ,  perhaps, 
d e n s f t y  of the m a t e r i a l  which means p res su re  t i g h t n e s s ,  
p a r t i c u l a r l y  i n  high p res su re  app l i ca  t f s n s  such a s  gas V ~ ~ T @ E  
The Pire of t h e  c u t t i n g  t o o l s  is  much g r e a t e r  because th is  
s t u f f  c u t s  about  l i k e  b u t t e r ;  you a l l  know, probably,  the 
t roub le  in machining c a s t i n g s ,  The c o s t  of f in%sh%ng,  t h a t  
is, po l i sh ing  and p l a t i n g ,  i s  m a t e r i a l l y  reduced on forgfngs  
There is,  of course ,  one handicap and t h a t  is the c o s t  of tbe 
d i e s  t o  make a  forg ing  aga%ns$ a  comparative c o s t  f o r  t h e  
p a t t e r n s  f o r  a  c a s t i n g ,  The q u a n t i t y  has  t o  be f a i r l y  lEzge 
t o  warrant  t k a t  unless  t h e  requirements a r e  such t h a t  you 
have t o  have a  f o r g i n g ,  The d f e s  f o r  %h$a p a r t  would probably 
c o s t  today i n  the  aaeig'h$aorho& of ,  I B d  say ,  $1200; t h a t  
inc ludes  t h e  fo rg ing  d f e s  and t h e  trimming d i e s ,  O f  course ,  
you can g a t  p a t t e r n s  f o r  almost anything you would want ta pago  
Here i s  another  p a r t  t h a t  was p rig in ally made a s  a  screw 
machine p i ece  from s p e c i a l  shaped rods w i t h  t h e  four r i b s  
on it; i t e s  a  double e x t r u s i o n ;  hollow i n  both  ends; and we 
were a b l e  ts b e a t  the pr$ce on t h a t  when we made it a s  a 
f  orgiaag , 

f 

Forgings a r e  dsed f a  almost every type  c f  metal-working 
indus t ry ,  from s u r g i c a l  ins t ruments  to b e e r  b a r p e l s  ; a i r p l a n e s  
t o  rnusieaB %wstruments; f i re  hydrants  t o  cameras j e l e c t k i e a l  
t ransmiss ion  to a i r  c o n ~ i t i o a i n g ;  padlocks t o  f i s h i n g  Pea ls ;  
(and t h a t o $  a  p a r t  sf a  deep-sea f i s h i n g  r ee l -  one of t he  
hubs)-- and s o  on, I c a n P t  s t r e s s  too  s t r o n g l y  the Tac t  
t h a t  forgfngs  do  o f f e r  g r e a t  advantages a l though they"@ 
not  t h e  answer t o  a l l  yoenr problems. We have some book le t s  
he re  which I think might answer some of your ques t ions  b u t  
i f  you have any t o  a sk  I B d  c e r t a % n l y  like t o  h$ve them asked 
and Iq11 a t t empt  t o  answer them, 



Quest ion-  "DO you make cast iwgs?" 

Our Company does ,  We have a  very modern foundry in our 
Wa t e r v i l l e  Div is ion ,  which makes mostly plumb1 ng goods I 
might s a y  t h a t  f o r  t h a t  reason we a r e ,  I th ink ,  as nea r ly  i m -  
p a r t i a l  aa anybody caw b e ,  Ny Job i s  t o  s e l l  f o r g i n g s ,  But  
where the  qvlantfty d o e s n u t  warrant  %t, where w e  know t h a t  a  
job is best done by a  screw mack%ne process ,  which we a l s o  
opera te ,  o r  if an  assembly f a  b e t t e r ,  which work we also 80, 
O r  if i t u s  b e t t e r  made a s  a  s h e e t  metal  p a r t  - we w i l l  t a l l  
you s o .  We # r e  not confined t o  any one type s f  manufacture,  

&uest ion-  " b a t  is the  maximum forg ing  s i z e ? "  

Wela, t h e  b e s t  way I can t e l l  you &ha% is  this :  In our  
p r e s s  work the fo rg ing  iwpreaa%on i n  t h e  d i e  would have t o  be 
mainly wi th in  a  10-inch c f r c l e ,  I n  o t h e r  words, t he  $mpress%on 
of' a p a r t  t h a t  can be contained w%thin a  10-inch c i r c l e  is t he  
maximum l i m i t  on p res s  work, We a l s o  opera te  hammers, b u t  not 
a s  much a s  we used t o  beeau8e we can do  more accura t e  work and 
f r e q u e n t l y  save metal  by press  work. On hammers where you hav t  
probably have, o r d i n a r i l y ,  t h r e e  impressions - our  d f e s  a r e  18 
from s i d e  t o  a i d e ,  which means t h e r e  would be three i m p r e s s i o ~ ~  
t h i s  way - and 16'' from f r o n t  to backo I t u s  r e l a % i v e l g  sma l l  
equipment. 

Ques t ion-  'What doas t h e  Q , E ,  f l ange  cos t ?"  

That1 would p r e f e r  not t o  answer, I Q D s  - Iflll t e l l  you 
t h t s :  it us between 75$ and $1.00 a p$eee, 

Ques t ion-  "What would the  f l a n g e  d i e s  dost?" 

The f u l l  c o s t ?  Tool c o s t  f o r  t h i s ?  My r e c o l l e c t i o n  is 
'that those dges today, baing round work except  f o r  th i s  s e c t i o n  
he re ,  where those two l i p s  t o  lock the  s t o p p a r  aka, with t h e  
tr%mmiag d i e ,  I would s a y  would c o s t  only about  $1100, I n  th i s  
p a r t i c u l a r  case  w e  p i e r c e  %he web from t h e  bottom a n d  stamp the 
f l a n g e  t o  makg s u r e  I t% f i a t  a t  t h e  same t ime,  You s e e ,  t he  
metal  being hot when i t  comes f ~ o m  the d i e  and be ing  a  heavy 
p%ecs i f  it happened t o  f a l l  this way %$ might d i s t o r t  the r i m ,  
and  then,  when i t  was machined maybe it wouldnut  @lean  up on 
one s%de .  So we  f o m  a combination opera t ion  of p i e r c i n g  and 
stamping a t  t h e  same t ime,  That08 one reason t h e  d i e s  a%.@ t h a t  
h igh .  I n  large q u a n t i t y  work, o r d f n a r i l y ,  i f  t h e  p i ece  i s n V t  
$80 Urge,  you would make mult%ple-cavity d i e s ,  such a s  t h h s  , 
There a r e  t h r e e  forgings which, because w e  saw t he  p a s t s  apart, 
furniash u s  s%x p a r t s  i n  one blow; in obherwords, t h e r e  's J u s t  
one s l u g  and owe blow of t h e  p res s  makes what svemtual ly  a r e  
s i x  p ieces ;  three fo rg ings  a f t e r  it % trimmed and then sfx 
p ieces  a f t e r  i t B s  sawed a p a r t .  I n  t h a t  case  t h e  d f e s  a r e  very  
expensfve because of the amount of d i e  work you have t o  do.  



Any f u r t h e r  ques t ions  % 

Quest ion-  "'Mhat do you cons ider  a  reasonable  q l aan ' s i ty~~ '  

Well, H have been c r f t f c i a e d  because I d ~ n ' t  c o n s i d e r  
anything under 1800 pieces  a s  "smal l" ,  I n  s ther   word^, %f 
t h e  customeris w i l l i n g  to pay f o r  'she d i e s  and the  Job i n -  
d i c a t e s  it should be fo rg iegs ,  H s a y  t o  t a k e  it, I f  we have 
the capacity weulB t ake  it, The l a r g e r  t h e  r u n ,  of course ,  
t h e  n i c e r  the  Job i s ;  b u t  we have made q u a n t f t f e s  a s  smal l  
a s  h a l f  a dozen p ieces  f o r ,  f o r  i n s t ance ,  a i r p l a n e  work, 

some cases  i t u s  new work and t h e y D r e  j u s t  s t a r t i n g  o u t  
and i n  some cases  i t B s  samples f o r  a  new type valve whi'ch 
i s  being p u t  on t h e  market, and i n  some cases  2%" replacement 
work. But t h e  eventua l  c o s t ,  ff the p a r t  can be gapaged up 
l i k e  th i s  is  going t o  be much l e s s  if the quawtf-by ~ Z i k ~ a n t a  
it and t h a t s s  j u s t  a ques t ion  of est%mat$ag the  c o s t  0% the 
d i e s  a g a i n s t  your probable annual consumpt%on o r  over what 
per iod you want t o  amortize the d i e s -  Now, everybody has 
d i f f e r e n t  account ing systems b u t  if you amort ize  the c o s t  
of t h e  d i e s  over, weqll say,  two y e a r s u  work, t h a t O a  one thing; 
you may amest ize  them over the f i r s t  yeakB$  consumpt%snc 

I t f f s  been a g r e a t  p%sasure  t o  speak t o  you and a g r i -  
v i l e g e ,  and H might s a y  that our b i g g e s t  Job, r e a l l y ,  fs 
g e t t i n g  back of the pupchasing department - and I d s n n t  say 
t h i s  In any derogatory  sense - but vary f r e q u e n t l y  the pur- 
chasing department g e t s  a spec%kica t%on f o r  a  p a r k  ts be 
purchased and t h a t ' s  t h a t ,  I know %w our own company there 
i s n ?  t h e  coord ina t ion  t h a t  $here should be,  due ts l a c k  of 
t ime, o r  somethimg. I n  o t h e r  words, i f  we knew - and t h e r e -  
f o r e  the purchasing department and ourse lves  would know - how 
the p a r t s  a r e  t o  be used, I t h i n k  we can do  a quch b e t t e r  J Q ~  

of sugges t ing  a method sf making t h e  p a r t ,  whather i k 8 s  a 
fo rg ing  o r  something e l s e ,  o r  how t h e  d i e s  a r e  t o  be b u i l t  
and the machining. These bookle ts  1 hope you a11 a v a i l  your- 
selves o f ,  because I cthink t h e y s r e  r e a l l y  helpful, On t h e  
l a s t  page t h e r e  a r e  $ l o t  of ques t ions  t o  be answered, "ID- 
formation needed wi th  i n q u i r y  o t  purchase slader f o r  b r~ i88  
forg ings"  may sound l i k e  w e  werd j u s t  be ing  nosey, b u t  they 
d o  h e l p  t h e  salesman t o  determine how t h e  p a s t  would be made, 
where s i n g l e  o r  mul t2p le -cav i ty  d i e s ,  whether with or without  
a  Pot of d r a f t ,  e t c , ,  and y s u D r e  welcome t o  take  those  %$ you'd 
l i k e  themo 

Thanks .a l o t ,  M r ,  Hyde, of Scovi l l f t  Mfg. Company, Does 
anybody have any f ur thek  ques t ions  on f arg%ngs? 



Q u e s t i o n -  "Do you have a n  e a g i n e e r i ~ g  c o n s u l t a t i o n  s e r v i c e ? "  

No, ou r  sa lesmen a r e  supposed t o  b e  engineers, and what 
they c a n o t  answer we w i l l  answer i n  Waterbury. We do n o t  have 
any  e n g i n e e r i n g  c o n s u l t a n t  s e r v i c e .  Our men a r e  supposed t o  
b e  c l o s e  enough t o  the i r  cus'&omers and p r o s p e c t s  s o  t h a t  when 
t h e y  c a n ' t  answer. the q u e s t i o n s ,  w e  can answer them in Water- 
b u r y  f o r  you. Itus a  little cumbersome, b u t  nerve found it 
w ~ r k s  out very s a t$ s f ac%or$$y ,  

Question- "What i s  your  nearesf s a l e s  office?" 

Heares t to S c h e n e ~ t a d y ?  Wa%eakabury, 

You8re going to be w i t h  us a l i t t l e  while longer, a r e n u t  
you? 

As l o n g  a s  you want. 

Good. We '11 have the p a r t s  on d i s p l a y  here. Thank youo 



Morning, 16th  Day, Oct,  27,  1552 - MY, L. D. Miles --- 
Design Modif fcafliona 

Now remember fe l lows t o  always be professfonal  with %he 
information you have here ,  Some sf you w i l l  go back home and 
maybe y o u ' l l  buy appl iance controLs from t h e  Appliance Control 
Department. The f a c t  t h a t  you know a l l  of t h e i r  c o s t s  i s n 8 t  
any de te ren t -  i t s s  a help,  but don? ever  use it a g a i n s t  t h e  
Control Department, And t h e  same i s  t r u e  everywhere else, Wh%t 
you have-seen here 1s conffdent iaP.  I s v e  t o l d  t h i s  once before 
and t h i s  is  t h e  l a s t  time, but do remember f t  because we muaLnut 
make any mistakes t h e r e .  I would l i k e  t o  have a personal chat 
wi th  each of you if it can be arranged. We want you $0 f e e l  
inv i t ed  t o  come and chat  with us any Dfme, e i t h e r  during the 
meeting, o r  i f  we donat g e t  t o  chat  and you f e e l  t h e m  are some 
th ings  we ought t o  work out  - see  us l a t e r ,  See u s  In Schenectady 
o r ,  i f  i t ' s  important enough, w e ' l l  come over your way, 9 want 
you t o  know t h a t  we want t o  t a l k  with you about  your personal  
se tup  and your personal  s i t u a t i o n ,  so we can make each one pro- 
duce t h e  maximum, We have t r i e d  here t o  produce Job-Pike 
environment, t h a t  is, t h r e e  men working a t  a time on t h e  prodect 
work. Some of you have had some wonderful experfence,  There 
have been some break-throughs In to  new ground, My congratu8a- 
t i o n s  - you have t h e  t h r i l l  of accomplishment, There have 
been some t a b l e s  where t h a t  h a s n t t  been t h e  case ,  You have 
worked on th ings  and learned techniques.  To you t h e r e  is still 
t h e  challenge of g e t t i n g  back on your job and g e t t i n g  i n t o  I t e  
I t P s  a r e a l  job s e l e c t i n g  p r o j e c t s  f o r  a s h o r t  s p e l l  Bike t h i s  
t o  g e t  something t h a t  you can have t h e  thrPPP out o f ,  t h a t  you 
can have the  experience ~ u t  of ,  and t h a t  you can f i n i s h  up, I 
want t o  ask  you t o  jump i n  and f f n f s h  up t h e  th ings  t h a t  y s u D r e  
doing so we can go on wi th  t h e  o the r s .  DonQ% leave %hem hal f  
done, - t h a t  i s ,  not  value a n a l y s i s  t e c h f q u e ,  We a r e  t a l k i n g  
now about the  value a n a l y s t  job from desfgn modiffcat ions,  
Value a n a l y s i s ,  a s  you now know, is half  human r e l a t i o n s  and 
ha l f  i n  the  realm of sc ience .  We a r e  now deal ing  in %he realm 
of sc ience .  H a l f  of t h e  sc ience  p a r t  i s  providing t a n g i b l e  
and p rac t i cab le  suggeptions of minor and major engineering 
modif icat ions whfch can be judged by t h e  engineers ,  Bur cha r t e r  
f o r  t h a t  i s  everywhere, For example, M P ,  NcCune t o l d  us how t h e  
engineer  must decide s a f e  on dozens and dozens of i tems - o the r -  
wise, t h e  Paw of average w i l l  t r f p  him up and the  device w i l l  
f a i l .  A s  soon a s  t h e  i tems a r e  i n  production, we must go back and 
one a t  a time look a t  them and take out  t h e  unnecessary c o s t s .  
That 's  s t e p  #l i n  t h e  c h a r t e r .  

No. 2 .  Every day, new mate r i a l s ,  new methods and new 
processes  a r e  e ~ m i n g  o u t ,  That" another  reason why 1% has t o  
be done and des ign  modfffcatfons a r e  probably f n  order .  Next, 
t h e r e  a r e  new uses comfng i n  every week which obsole te  some 
of t h e  d e t a i l s  of t h e  des ign ,  Another reason why t h i s  mug% be 



done, Every week new vendors, who ha-fe spec ia l i zed  sk;~LBs, are 
gssw%ng up everywhere, Where they a r e  I don ' t  knsw, whlch oh-  
s s l e t e  the  vendors we a r e  used t o  on the  Job. The f l e 3 d  % S  ~ 9 d e  
open - l e t ' s  go to S t .  One thought you wS91 have in l a o k h g  a% 
a th ing i s  how w i l l  i t  be done In 1961- ppieked " 6 1  advisedly  
because our management i s  taking 1961 a s  t h e  year  f o r  f s ~ ~  b3I lSon 
d o l l a r s  of p ~ o d u c t i o n  a t  General Electric, In  terms of t a d a y 8 s  
d o l l a r  va lues ,  You look a t  t h a t  con t ro l  - -  you look a t  t h a t  
switch --  you look a t  t h a t  r e f r i g e r a t o r  e l ~ m o n t ,  and ask how 2% 
w i l l  be done in 1961 and sometimes it w S l l  lead you l n t o  thinklng 
t h a t  w i l l  a l lcw you suggested designs, 

The dfseuss ion  t h i s  morning w f 9 1  be a pat-ade of examples, 
W1.19 you check each example f o p  the ~188s  of engineering modff f -  
c a t f s n s  suggested and, Roy, w f P l  you have one of the  boys s e t  
up a t a b l e t  back here and a b ig  pen s o  w e  can w r i t e  sswe f f g u m s  
on a s  w e  go along. ThEs value ana lys f s  t o o l ,  coupled with the  
tangib9e suggest%on shee t ,  greatly a i d s  t h e  engineers  and rnuPt%- 
p l i e s  t h e i r  a b i f 4 t y .  L e t "  remember t h a t ,  We a r e  an engSneerSng 
t o o l .  

Mow, wePre  ready t o  r o l l ,  and ~ 9 1 %  you a91 e o n c e n t ~ a % e  w k % b  me 
on one t h i n g ,  Thfs could somd l i k e  r e p e t i t i o n  and it could somd 
l i k e  opening up new oppsr t -uni t ies  w i t h  every example, Here are 
a group of a c t u a l  examples from our products - the kind yeu7re 
livfwg w i t h ,  the  k%nd you have back home - where the value a n a l y s i s  
suggested design modif fca t fsns ,  See where they w i l l  fit., Soon 
we w i l l  b e  writing f i g u r e s  up t h e r e  t o  h e l ~  you remember them. 
Here f s  a saafl metal p l a t e  about; 9/2" x 2 '  - it has Rhrea hb.,o9es 
and one i s  tapped, Tapping $he hole  c o s t s  $9.79. The shop e s s t ,  
which i s  flat B a b ~ r ,  fs $ 8 , Q O  a thousand, The a n a l y s t ,  studying 
what it does, c o u l d n P t  see  any use f o r  the  tapplng on the  h o l e s ,  
He found t h a t ,  a s  f t B s  now used, they do not  use &he bu t  
%he th ing  has not  been changed. By tak ing  %he %appir.g off,  t he  
$8,00 f a l l s  $0 $4,00 and we have a savfng of $4.00 a t h o u s a ~ d ,  
and a p a r t  t h a t  performs j u s t  a s  wel l .  What i s  it? Z t P s  a 
f e a t u r e  whech, a s  f t  is now used, f a  no longer needed ., 

Roy, would you ass ign  gomeone who can s tand by the t a b l e t  and 
w ~ f t e  some f$gures  so  w e v l l f g e t  these  before $be boys, L e t t s  
look a t  a s p i n g .  We ought $0 have a column f o r  mater1aS3 Xabcr 
and t o t a l  c o s t  - f o u r  columns a p  t h e r e ,  Thfs spring was cos t ing  
$17~75 a thousand. It 1s  made of bfgh tfn phosphor bronze,  
Spr ing  s t e e l s  ccme a99 t h e  way up to it and cos t  about 20# 
pound - so  looking i n t o  it we f i n d  t h a t  usfng commercial bronze, 
and usfng squared ends ins tead  sf round, f t  goes from $17,00 a 
thousand t o  $ B O . O O  a thousand. In t h f s  ease,  using a d i f f e r e n %  
bronze and using squared ends Ins tead  of ground would take o f f  a 
then3 of the  c o s t ,  Then we s t a r t  on t h e  l e f t ,  I n  thfs case we 
dona% knsw because f t a s  a purchase p a r t  - $17~75 on t h e  left - 
co labor ,  s k f p  t h a t -  skfp  t h e  next one, and t h e  next one 9s 
$PO,O~, and I donvt know t h e  q u a n t i t i e s  but we w i l l  put in %he 



annual reduct ion ,  

L e t u s  look a t  t h e  next  pakt ,  This i s  a $r%gger sha f t ,  It 
c o s t s  8 cen t s  each, On t h e  end of it i s  a  little V-shaped 
p ro t rus ion ,  I t B s  a  V-shaped pro t rus ion  so I.$ can go In a 
V-shaped hole and it w i l l  no t  s l i p  on a l i t t l e  stamp%nge You 
put $8,00 over t h e r e ,  Now, the  ana lys t  who looked i n t o  %he 
c o s t  of making t h a t  V-shaped pro t rus ion  on t h e  end found 1% was 
cos t ing  ha l f  of t h e  e n t i r e  c o s t ,  T h a t n s  a mean th ing  $0 make, 
f t D s  a  l i t t l e  s h a f t  l l k e  a  pencf l ,  only half' a8 long, so he 
wound up making It j u s t  a  round p r o t r u s f s n ,  When i t  was staked 
over,  he had it staked i n  a hex hole ,  It was a  8-shaped pro- 
t r u s i o n  and it went i n t o  a V-shaped hole t h a t  was stamped, 
He made a  round p ro t rus ion  f n  t h e  cen te r ,  whfeh was easy t o  
make, but staked it i n  a  hex hole ,  Staking it  i n  a hex hole  
drove the  metal  down i n  so  t h a t  t h e  round p ro t rus ion  was O , K ,  
and the  eos t  then  dropped. t o  4  cen t s  - 4010 t o  be exact ,  

Engineering modfffcations,  on the  it ern^ you p i c k  up, 
tough goingo You must r e a l l y  concentrate  t o  b r ing  these  ou t ,  
but  we must b r ing  them o u t ,  Here i s  a  p in ion  and gear  assembly, 
costfng $26,90 per  thousand, made up of two p a r t s  and l a b o r ,  
How e l s e  s h a l l  we do i t 3  Make them i n  one piece and sf a  
d i f f e r e n t  ma te r i a l -  a  miniature  z inc  d f e  c a s t i n g .  ThatQs an 
engineering modif icat ion,  The new cos t  i s  $ 6 , E  a -thousand, 

Some of you asked the  o t h e r  day how you would suggest  
changes where you were e l imina t ing  a  number of p a r t s ,  He%evs 
one of our r e p o r t s ,  This i s  an expanded view of the present ,  
and t h i s  of the  proposed, YouuPl n o t i c e  %ha& a l l  t h e  p a r t s  
colored red % r e  the  ones befng e l iminated ,  That $%es together 
a r e p o r t  Sfke t h i s  very n i c e l y  and g ives  them the information 
they need t o  eva lua te  i t ,  We use a mfl%%on and a  ha l f  of t hese  
clamps a  y e a r ,  They c o s t  $11~94 a thousand, Studying it, w e  
s e e  t h a t  t h e r e  18 scme metal  on it which apparent ly  i s n v %  working, 
so it works out-  t h a t  it makes 2,6" of t r a v e l  on the s t e e l  t o  
make each one. It can be wade on a  4 s l i d e  machine a t  125 s t r o k e s  
a  second. 1" givfng you these  d e t a i l s  because they a r e  a  
p a r t  of value analys4s.  It would have a  m a t e r i a l  eos t  proposed- 
of $4.82, and a  Pabop e o s t  i n  the  column a t  the  l e f t  of 76# 
( t h a t  v s  labor  and overhead) - t o t a l  5*58, Therefore,  t h e  shcp 
cos t  went from t h e  purchase cos t  of 0 l l , g &  t o  t h e  f i n a l  shop 
cos t  of $5.58, and we made i t  ourse lves  ins tead  sf buying i t ,  
Why? Design modif icat ion-  p l u s  making it Instead of buying %to 

Here i s  a heatfng element which has  nichsome wire c o i l s  
on t h e  porce la in  supports  and ins ide  a  screen  p r o t e c t o r e  The 
purpose of t h i s  element i s  t o  heat  t h e  a i r ,  so  why p r o t e c t  I t 3  
The suggestion here is t o  take off  t h e  screen  p r o t e c t o r  and t h e  
metal  p a r t ,  whfch i s  In  an enclosure anyway, and it w i l l  do 
a  b e t t e r  job,  It was c o s t i n g  744 each and it  i s  proposed $0 



br fng  t h e  cos t  t o  zero- i t  would save $44,000. This shee t  now 
c a r r i e s  the  f a c t s .  Should it be done? I d o n P t  know but  % t u s  
going d i r e c t  t o  t h e  engineers  f o r  eva lua t ion ,  I say d i r e c t -  i t n s  
going t o  the  managekDs r e p r e s e n t a t i v e .  The manager w i l l  know 
t h a t  $44,000 hangs on t h e  use s f  t h a t  screen around t h e  hea t ing  
ef  ement , 

L e t q s  look a t  a gaske t ,  This  gasket  i s  made of a vegetable  
f f b r e .  It c o s t s  $34.78 a thousand, A vulcanized f i b r e ,  g lycer -  
ine  t r e a t e d ,  c o s t s  $Te40 a  thousand, T h i s  i s  a  suggest ion of an 
engineering modiffcat ion which seems p r a c t i c a l  t o  us,  with a  
d o l l a r  s i g n  on it, - and t h e  saving i s  about $2300, 

We have t a lked  about ground ends on sp r ings ,  I want t o  be 
su re  you b o w  how spr ings  a r e  wound, It c o s t s  t e n  t imes as much 
t o  put  a  l i t t l e  loop on a  spr ing  a s  1% does t o  wind a  whole 
spr ing ,  because the  machines automat ica l ly  wind t h e  sp r ing ,  
They j u s t  s e t  them up and they wind them by t h e  mi l l ion ,  but if 
you want a Poop on f t  t h a t  means tak ing  i t  of f  and p u t t i n g  a  
d i f f e r e n t  operat ion on, I n  t h e  sp r ing  machine i t s e l f  i t  w i l l  be 
s p i r a l l i n g  down, They can automat ica l ly  make t h e  l a s t  loop f l a t ,  
s o  ins tead  of t h e  l a s t  loop being s p i r a l  it w i l l  be fPa%,  This 
end w i l l  be f l a t  and t h i s  end w i l l  be f l a t ,  and it doesn ' t  cos t  
e x t r a .  T h a t D s  what we c a l l  squared ends, Many people confuse 
t h a t  with ground ends,  If we want ends ground, somebody must 
pick up each indfvidual  sprfng and gr ind it between gr inding  
wheels t o  wear off some sf t h e  ma te r i a l ,  which doubles the  t o t a l  
c o s t  sf t h e  spr fng ,  On t h i s  p a r t i c u l a r  one, it was $4,64 a  
thousand with ground ends, but  with %he squared ends it was 
$2,24, Again, an engineering modif ica t ion ,  Here i s  another  
gaske t ,  The c o s t  was $78000 per  thousand, By using a  f  I e x f b l e  
f i b r e  g lycer ine  t r e a t e d ,  it becomes $60,00- tak ing  out  something 
l i k e  $1800 a  year  i n  c o s t ,  It i s  our r e s p o n s i b i l i t y  t o  make 
dozens and d o ~ e n s  of these  suggestfons,  A clamping r i n g  i s  now 
made sf c a s t  i r o n  a t  $l32.00 a  thousand, By going t o  a  s t e e l  
washer fnstezd,  t h e  c o s t  drops t o  $58.00 a  thousand, In  %he Per t  
coBum wr i t e  $500 t o o l s o  The saving i s  $7400+ These examples 
a r e  from our own products and, u n t i l  the  value a n a l y s t  brought 
them f o r t h ,  they werenB% ho,wn and recognfzed, 

1 

Here a r e  b rass  acorn nu t s -  400,000 a yea r  used, They cost. 
$ E 0 2 0  a  thousand, They a r e  i n  a s t a t i c  p o s i t i o n  under t h e  s ink-  \ - 

t h e  j ~ b  being t o  hold on a  p ro tec t fon  s h i e l d .  Is t h a t  b rass  
working f o r  t h a t  kind of money? I donvt know? But we doubt i t ,  
What e l s e  can we do? We can g e t  miniature  zfnc d i e  c a s t  acorn 
n u t s  of the  same shape, s i z e  and bulk ,  They can be n ickel -p la ted ,  
which takes  t h e  gap i n  t h a t  environment, and they would cos t  
$6,46 ins tead  of $12,20- saving something l i k e  $2400 a  y e a r ,  If 
t h e  zfnc c a s t  nut ,  n i cke l -p la ted ,  w i l l  hold t h a t  on j u s t  as we l l  
f o r  j u s t  a s  many years ,  the  $2400 i s  waste and i t g s  our oppor- 
t u n i t y  t o  help g e t  it o u t ,  



Mext is  a stamped b racke t ,  We use about a m i l l i s n  and a 
hal f  a yea r ,  The ana lys t  looked a t  It and it seemed $0 hfm 
t h a t  we could provide the  same kind of support  by a l i t t l e  
d i f f e r e n t  geometry, saving mate r i a l ,  and t h i s  fs what he worked 
ou t .  I t P s  shop cos t  was 3-97 per  hundred- 44 each, It goes 
t o  34, a c t u a l l y  2,90 - f o u r  t o  th ree  c e n t s ,  The $0018 were 
$3400- it cos t  t h a t  much t o  chmge t h e  t o o l 8  .in %hfs case ,  The 
saving is  $24,000. It seems t o  me Roy has t o l d  u s  t h a t  whenever 
t h e r e  i s  a r e l a t i v e l y  l a r g e  t o o l  cos t ,  t h e r e  i s  a Pot of hesf- 
t a t i o n  about making changes, Thfs emphasizes h i s  s t o r y  t h a t  
t h e r e  may be a l a r g e  t o o l  cos t -  so what? L e t u s  see  what i t  i s  
and what the  saving would be ,  

Now, I have a Sever which i s  a stamping. Pt c o s t s  $35.50 
a thousand o r  34 cen t s .  Again, by changin? i t s  shape t o  use 
t h e  metal t o  b e t t e r  advantage, i t  goes t o  1& and t h e  saving 
i n  t h i s  case i s  $2000 a y e a r ,  I th ink  t h e  9ogicaB ques t ion  is 
what the  t o o l  cos t ,  but I d o n n t  see it on here ,  Here 5s a 
small  r ec tangu la r  s t e e l  piece,  about ha l f  t h e  s i z e  of a postage 
stamp, w i t h  two holes  i n  i t  cos t ing  $6-70 a thousand, What 
does it do? It a c t s  a s  two washers i n  t h e  assemblyo Why no t  
use two washers, They would cos t  .72 - savfng $B2OQ, Small ,  
bu t  s i g n i f i c a n t .  That Is $he kind of dolPars  you and I wouLd 
l i k e  t o  take  home f o r  a bonus and i t %  waste i f  we leave ft l a e  

This i s  another  spying, I am looking a t  an assembly made 
of t h r e e  p a r t s ,  I$ i s  about 2 inches high and an inch %n 
diameter,  cos t ing  $95,00 a thousand, By making f t  aga:n as 
one piece,  miniature  z inc  d i e  cas t ing ,  i t n s  j u s t  a% t he  t o p  of 
a s i z e  they can make, and goes t o  $22,50- saving $7000, The 
toof cos t ,  a s  a cas t ing ,  i s  $1575. I D m  looking a t  a metal  
stamping used t o  support  a switch and a l s o  t o  prsvlde a c e s t a f n  
amount of p ro tec t ion  f o r  t h e  elements under 1%- Thfs pro- 
t e c t i o n  i s  only during manufacturing, because when i t n s  rno~ntad 
i n  use it cangt possfbly be bumped by anything,  The cos t  1s 
$91,88 a thousand, I n  looking a% t h i s  b l g  piece of s t e e l  which 
i s  used f o r  t h a t  (and t h i s  came out  during t h e  s t e e l  shor tage)  
whatps  a l l  t h e  r e s t  of t h a t  s t e e l  f o r ?  Well, t h a t u s  s o  we c a n n %  
l a y  one of these  on afaother and s p o i l  it durSng manufacture, 
To buy t h e  amount of s t e e l  w e  would use, t o  make t h e  devfce 
work, it would c o s t  $13.50- saving $7700. Thfs shee t  was 
prepared and went thsough t h e  f a c t o r y  with t h e  ques t i sn ,  "Cantt  
you fn  manufacturing make s u f t a b l e  arrangements f o r  handlPng 
these  through assembly, making o r  p u t t i n g  $2000 in J i g s  o r  
equfpment fo r ' hand l ing  them and saving t h e  $7700 every year"'? 
It seems t o  me t h a t  ha l f  t h e  p a r t s  we pick up have a l i t t l e  
d i f f e r e n t  angle  on them, Every new job seems t o  have d i f f e r e n t  
ang les ,  

Heregs a small  gea r .  I guess itqs probably being hobbed, 
I t f s  a very t h f n  gear  though, There a r c  s e v e r a l  a l t e r n a t e s  and 



it c o s t s  $54000 per  thousand- which i s  a  n i c k e l  a  p iece ,  By going 
t o  t h e  manufacturer of hobbed gears ,  it can be had f o r  $ZL8Q0 
I% can be made by a  d i f f e r e n t  process ,  A manufacturer w i l l  blank 
and shave it, producing our exact  dimensions and to le rances ,  for 
$30,00, The f i r s t  one I gave you would be a  blank gear  and would 
no t  have exac t ly  t h e  same t o l e r a n c e s ,  We wongt add them but  we 
could a l s o  g e t  it from powdered i r o n  o r  powdered bronze fop  about 
$30,00, The saving works out  t o  be about $3000 a  year ,  based on 
t h e  f i r s t  a l t e r n a t e ,  On t h e  second a l t e r n a t e ,  it would be s l i g h % l y  
l e s s  than  t h a t ,  I must wind t h i s  up with t h e  s t imula t ing  example 
which I mentioned a t  f i r s t ,  One of the  c r e a t i v e  engineering 
boys, looking f o r  an assignment f o r  h i s  90 days with us, se l ec ted  
the  f luorescen t  b a l l a s t  made i n  F o r t  Wayne, T h a t B s  Johnny Meyerss 
t e r r i t o r y ,  A s  he s tudied  t h i s ,  he found t h e r e  was 42% sc rap  l o s s  
of S i l i c o n  s t e e l  and they make about t e n  mi l l ion  t ransformers  a  
yea r .  When he saw 42% scrap  l o s s ,  he knew t h e r e  was a t e r r f f f c  
p lace  t o  work, He probably c o u l d n D t  do anything about i t  be- 
cause so many have done it so  we l l  before ,  He went t o  work on it 
and, as probably some of you remember, he came up with a  way t o  
do t h e  i d e n t i c a l  job, provide t h e  same a i r  gap and use t h e  same 
s t e e l -  but  by a  d i f f e r e n t  punching arrangement, he reduced l o s s  
from 42% t o  25%, It was a  spec tacu la r  th ing  and I had t h e  p leas-  
ure  of having t h e  boys t e l l  u s  they  put it i n t o  e f f e c t  and saved 
5  cen t s  a  f luorescen t  b a l l a s t  on i t ,  The fe l lows i n  our  rnanu- 
f a c t u r i n g  o f f i c e  were pleased with t h a t  because t h a t %  m a t e r i a l  
c o s t -  t h a t g s  j u s t  absolu te  pure gold ,  That was an engineering 
modif -tion. .-- _-I _ 

.d*' 

Larry is  going t o  answer a l l  your ques t ions ,  Thereqs  a  b ig  
sheaf of ques t ions  up here and if you have any more, here Os your 
golden opportuni ty.  I have never worked with a  group who was a s  
a l e r t  and f u l l  of ques t ions  and a s  doggone i n t e r e s t i n g  t o  work 
with a s  t h i s  group. I want t o  thank a l l  of you and congra tu la te  
you f o r  a l l  t hese  ques t ions  and suggest ions,  and f o r  t h e  way you 
t ake  fe l lows l i k e  Sam Levfne and o t h e r s  a p a r t ,  That r e a l l y  g ives  
you a  good r e p u t a t i o n ,  They Pike t h a t .  I w i l l  go through t h f s  
l i s t  of ques t ions  with you, They a r e  a l l  here ,  excepting t h e  
suggest ions t h a t  do not  apply t o  t h i s  meeting but  would help us 
t o  put on a b e t t e r  meeting next  t ime,  Also with t h e  except ion 
s f  ques t ions  a s  t o  how a  vaxue a n a l y s i s  should be s e t  up, how 
a  u n i t  should opera te  and how it should be organized i n  your a r e a ,  
Those w i l l  be handled a t  12 ovclock today when Roy has given us 
a  program on how t o  s e t  it up i n  your a r e a .  

----.X_ 

* -m..-- 

Q, " ~ F p l a n t  supervis ion  has sometimes s a i d  "we d o n P t  want our  
d i r t y  laundry a i r e d  i n  Schenectadyflo DoesnBt t h i s  hamper your 
con tac t s  with Schenectady organiza t ions?  

A ,  The answer t o  t h a t  i s  p r e t t y  c l e a r ,  You remember, i n  our 
chapter  on human r e l a t i o n s ,  we a t t r i b u t e  t o  every person t h e  
q u a l i f i c a t i o n s  he should have t o  ca r ry  on t h e  assignments t h e  
Company has given him, Schenectady, Lynn, F o r t  Wayne o r  E r i e  



a r e  not  i n  competit ion,  General E l e c t r i c ,  Westinghouse, RCA 
and Bendix a r e ,  Our job i s  t~ use t h e  f u l l  b a l l  team %s s h e l l a c  
our competitors and secure General E l e c t r i c "  f u t u r e  PO 
years  from now, Therefore,  t h e  answer t o  t h i s  is ,  - we @ % n u $  
win a  b a l l  game without using both t h e  c e n t e r  and t h e  ends,  
Someone doesn t t  understand t b a t 8 s  t h e  case ,  

Next, t h e  statement was made t h a t  top  inventory people 
approve so-cal led eeonomfcal ordering q u a n t i t i e s ,  even though 
the  inventory i s  increased thereby,  This appears t o  be in 
c o n f l i c t  with t h e  views of M r ,  Paxton, whose indus%r%%S and 
lamp group have i n s t r u c t i o n s  t o  c u t  order ing  t o  t h e  bone, 
Please f u r n i s h  us wfth a u t h o r i t y  t o  buy i n  these  approved 1st 
s i z e s  and reconc i l e  t h i s  wi th  M r .  PaxtonQs inventory c o n t r o l  
methods, 

F i r s t  of a l l ,  what we propose w i l l  no t  increase  inventory 
c o s t s  but w i l l  decrease i t ,  What M r .  Paxton proposes i s  &G 
decrease inventory c o s t s  by c o n t r o l l i n g  what we c a l l  t h e  "A" 
items and t o  some ex ten t  t h e  "E" ftems, The "A" items are  
about 155 of t h e  items which have 85% of t h e  d o l l a r  value in 
them, That i s  where t h e  inventory c o s t  i s  cont rof led  and 
M r ,  Paxton promotes t h a t ,  A l l  our top  people promote it, 
You hear them t a l k i n g  about c u t t i n g  the  cycle  down from BO 
days t o  8 on those items- t o  6, t o  5, t o  4, We even have p laces  
where we d o n u t  ca r ry  but  two days inven to r i e s  on those %&ernso 
How do we g e t  it? By good vendor nego t i a t ions .  Some places  
t h e  vendors c a r r y  t h e  s tock  a s  a  p a r t  of t h e i r  c o s t  of s e l l i n g  
General E l e c t r i c .  They w i l l  g ive  us d a i l y  shfprnents %f we need 
them, so those bfg items with the  b ig  d o l l a r s  go s l g h t  down, 
We have one p lace  where t h e  vendor c a r r i e s  a  s tock  p l l e  of c o a l  
on h i s  property,  ad jacent  t o  our  p lan t ,  a t  h i s  expense, He has 
$250,000 inves ted  i n  t h e  c o a l  p i l e  f o r  us exclusive%y,  1% 
c o s t s  money t o  s e l l ,  He would r a t h e r  do t h a t  than t o  spend 
h i s  money buying hunting t r i p s ,  g iv ing  o t h e r  g r a t i t u d e s  o r  
pu t t ing  salesmen on t h e  road,  That j u s t  sound buying %o 
g e t  value ou t  of t h e  s e l l i n g  c o s t ,  

Some time ago I , saw small  r e s i s t o r s  being ordered,  Their 
p r i c e  was $%5,00 a thousand i n  $0,000 l o t s ,  but  i n  Pess than a  
hundred l o t s  they c o s t  $240,00 a  thousand, - almost t e n  times a s  
much, I saw one place where we ordered 90 of them f i v e  t imes a 
year  i n  the  same department, Instead of 90, which c o s t  us 
about $23,00,  we could have bought a  thousand f o r  $25.00, What 
I u m  t r y i n g  t o  s e l l  you is ,  Paxton, nor anyone e l s e  wants Co 
i n f l a t e  t h e  c o s t  s f  our inventory a t  the  end of t h e  year  by having 
r fdfculous ,  s i l l y  th ings  done through order ing  small  l o t s  a t  
i n f l a t e d  p r f c e s  down i n  t h e  "c" i tems,  If we had more time, 
we would have an inventory c o n t r o l  man from t h e  top  of t h e  Company 
i n  here t o  t a l k  with you, A l l  I can do i s  t e l l  you t h e  Company 
po l i cy ,  Thatgs the  only pol icy  t h a t  makes sense,  but when you 
g e t  out i n  t h e  f i e l d  you f fnd  a  l o t  of p laces  where they say 



a weekes supply o r  a  monthgs supply on these  l i t t l e  items 9s enough, 
Ridiculous! 

Next, we suggest t h a t  you g ive  each member a  writeup of t h e  
d i scuss ion  on shop c o s t  versus out  of pocket. I suggest t h a t  t h e  
d e t a i l e d  s t eps ,  taken i n  breaking down a  s p e c i f i c  problem, be 
descr ibed,  beginning a t  t h e  s t a r t  and going r i g h t  through i t o  
Use t h e  c r e a t i v e  ideas  i n  a l l  phases. 

Q. What kind of r e s u l t s  should be expected from a  value anaPys% 
who spends only p a r t  of h i s  time on p r o j e c t s ?  

A .  There i s  no such t h i n g  a s  a  part-t ime value a n a l y s t ,  H i s  
o t h e r  Jobs a r e  commanding and demanding, He w i l l  spend h i s  
t h e  on them. I t ' s  hard t o  do t h e  kind of work you see here,  
YouDve go t  t o  t h i n k ,  You've got  t o  g e t  somebody e l s e  t o  t h i n k ,  
It i s  hard t o  expedi te  when somebody i s  blowing down your neck 
and pushing you. 

Q, Would you suggest,  on our immediate r e t u r n ,  t h a t  w e  hold. a  
meeting with a l l  persons we a r e  t o  d e a l  with and ' lay our  cards 
on the  t a b l e " ?  

A ,  I t ' s  a  doggone good ques t ion ,  I o m  going t o  read s e v e r a l  
ques t ions  r i g h t  along t h a t  l i n e  and then  answer them a l l  a t  once, 
Our management doesnvt know anything about value a n a l y s i s ,  nor  
do they have any p lans  f o r  value a n a l y s t  t r a i n e e s ,  c, 
Q, Could you w r i t e  a  personal  l e t t e r  t o  the  managers who have 
s e n t  r e p r e s e n t a t i v e s  and t e l l  them about i t 3  

A ,  I be l ieve  such a l e t t e r  would go a long way t o  g e t  t h e i r  @o- 
opera t ion ,  I can assu re  you it w i l l  be done, Many of you want 
it and i t a s  a  good t h i n g ,  

Q, When we g e t  back t o  our own p l a n t s ,  it w i l l  q u i t e  poss ib ly  
be necessary t o  expla in  the  bas ic  fundamentals and purposes sf 
t h e  value a n a l y s i s  program t o  management and engineering groups,  
Although each man i n  t h i s  grgup could possibly make a  s a t i s -  
f a c t o r y  presenta t ion ,  I be l i eve  i t  would be wise f f  a  b r i e f  out-  
l ine-of  t h e  necessary po in t s  t o  be covered-be made up and given ,( 

t o  each man a s  a  guide,  This would insure  a  s tandard approach 
t o  t h e  i n s t a l l a t i o n  of a comparatively new program. What can we 
do about t h a t ?  

A ,  ( I )  You w i l l  be  given copies  of our 14 minute t a l k  i n  Cleve- 
land t o  t h e  manufacturing managers which enumerates paragraph by 
paragraph the  main phases of our program, ( 2 )  When you leave,  
you will have a  t r a n s c r i p t  of t h e  f i r s t  p a r t  of our  program, 
Charley Zimmers and some of you have been working almost day and 
n igh t  t o  g e t  t h a t  ready,  I t h i n k  you w f l l  be a b l e  t o  take  wi th  
you t h e  f i r s t  week, I know you would r a t h e r  have it a l l ,  but %%9t3 



a  t e r r i f i c  job.  I n  t h e  f i r s t  week, you w % l l  remember, we h i t  
t h e  fundamentals  of va lue  a n a i y s i s .  You w f P l  have them w i t h  
you and you w i l l  have them condensed i n  t h i s  presentationo 
We used c h a r t s  and a c t u a l  samples i n  Cleveland whfch we w i l l  
t a k e  photographs of and make up a s l i d e  s e r i e s  s o  you can use 
them i n  your  own a r e a .  We'd l i k e  t o  h e l p  you and w e ' l l  have 
c o l o r  s l i d e s  a v a i l a b l e  of t h e  whole t h i n g  so  you @an  Jus t f  Pun 
r i g h t  through i t .  Now, l e t ' s  answer a l l  of t h e s e  quea t%onsQ 
I d o n ' t  t h i n k  t h e r e ' s  any u n i v e r s a l  formula on what you w i l l  
immediately do when you g e t  back.  Some of you have cGme from 
w e l l  e s t a b l i s h e d  va lue  a n a l y s i s  u n i t s  and your  Job is c u t  cut 
f o r  you. Some have come from c o s t  r e d u c t i o n  u n i t s ,  where YC-4 
a r e  t h e  s u p e r v i s o r ,  and you need t o  go back and t h i n k  your  way 
around i n t o  i t .  Some of you have come from Purchasing Depar t -  
ments where, as a  r e s u l t  of t h i s  t r a i n i n g ,  you w i l l  do 8 

b e t t e r  job of buying,  Some of you come from Engineer ing  
Departments and you ' r e  going back and immediately, we hope, do 
a  b e t t e r  job of eng inee r ing .  Some of you come from manu- 
f a c t u r i n g .  L e t ' s  s ee  what common ground we can have,  Om? 58 -  
you know what t h e s e  b a s i c  t echniques  a r e  and I t h i n k  we can 
prove,  wi thout  a doubt ,  t hey  w i l l  g e t  us t o  a highek 9 e ~ e l  of 
value  t h a n  we have been i n  GIE. D o n t t  comprise t hose  thSngs 
and mark t ime ,  I f  you f i n d  t h a t  your  engineering % ~ t f v i % y  1s 
n o t  g i v i n g  you t h e  maximum oppor tun i ty  t o  b e n e f f t  t h e  Company, 
g e t  t h e  management working i n  your a r e a .  It won' t  be Song u n t i l  
we have va lue  a n a l y s i s  i n  your  a r e a ,  no m a t t e r  what 9% 98, 
because we've g o t  t o .  We c a n ' t  keep t h i s  unnecessapy c o s t  i n  
ou r  p roduc t s .  You s t and  by and do t h e  b e s t  job you can of what  
you*e do ing .  When t h e  t ime i s  r i p e ,  be ready  f o r  a b igge r  
p a r t  of t h e  va lue  a n a l y s i s  program, i f  you f e e l  t h a t ' s  where 
you f i t  and t h a t ' s  what you want t o  do.  Dong t make any 
cases  o r  i s s u e s  when you go back because you have a s u p e r v i s o r  
and be s u r e  he unde r s t ands ,  C a l l  on us t o  he lp  t e a c h  t h e s e  
methods t o  a l l  of your  management from your  s u p e r v f s o r  r i g h t  
on up t o  your  g e n e r a l  manager. The t each ing ,  i n  g e n e r a l ,  should 
s ta r t  t h e  o t h e r  way, Have a meeting w i t h  t h e  v i c e  p r e s i d e n t  
and work down. We have proven t h a t  by do ing  it q u i t e  a number 
of t imes ,  I n  t h e  a r e a s  where we have n o t  done i t ,  t h e  men 
a r e  very uns t rung  and,handicapped,  We have t o  c o r r e c t  t h a t ,  

f 

Q. How can t h e  va lue  a n a l y s t  be t o o  e f f e c t i v e  when men, 
t a k i n g  t h e  p r e s e n t  t r a i n i n g  course ,  a r e  r e t u r n e d  t o  t h e % r  
p r e s e n t  o p e r a t i n g  a r e a s  whereas va lue  a n a l y s i s  i s  based upon 
f r e s h  minds n o t  t o o  cogn izan t  of t h e  p r e s e n t  i t ems  f n  manu- 
f a c t u r i n g  techniques?  

A .  A good q u e s t i o n .  I t ' s  hard t o  go back t o  somethfng you 
know a l l  abou t .  What I hope i s  t h a t  you don" know t o o  much 
about  i t ,  and w i t h  a  f r e s h  approach,  I t h i n k  y o u e l l  do a 1 1  @fghko 
S tevens  knows t o o  much about  i n s u l a t o r s  maybe, b u t  he w i l l  be 
working on hardware o r  something l i k e  t h a t ,  Most of you d o n a t  
know t o o  much about  i t ,  It i s  t r u e  t h a t  when B i l l  Jewel1  came 



down from Er le ,  i n  engfneerfng, he had been sn  $he k e f ~ f g e ~ a t o r  
cab ine t ,  We safd  he didnB$ know t o o  much about t h a t  and wanted 
%a work ow the  u n f t  while down he re ,  He Booked up  some i%ems on 
t he  u n i t  and fn  60 days he pul led out  somethfng t h a t  w i l l  turn 
i n to  probably $ E ~ ~ , O O O  f n  cash, He sa id ,  in h i s  own w o ~ d s ,  t h a t  
"he d t d n ' t  want t o  work on the  cabine t  because he knew too  r n ~ @ h " ~  
Ysu f e l l a s  can do a lo$ t o  gufde your own des t iny  and I t h i n k  you 
need t o  do f t .  Generally speaking, your departments need $0 make 
money In  a  l o t  of a reas -  maybe not only t h e  one you have been 
assoc ia ted  wfth b u t  some othess  where they can use you. Many of 
us came t o  value a n a l y s t s  with l i t t l e  undersfandfng a s  t o  what 
St e n t a i l e d ,  This indica ted  a lack of knowledge of t h e  subJec% 
on t h e  p a r t  of the  Immediate supervfsor  and probably t o p  manage- 
ment, Thatgs abso lu te ly  right but  anything new has $0 grow from 
somewhere, ItQs no f a u l t  of t h e i r s  sr anyone e l s e  but f t B s  a  
f a c t ,  We came from an assortment of jobs and i n  many @%Be9 will 
be expected t o  resume In t h e  same capac%tfes  wheh we go backo 
In  view sf the  g r e a t  value and %mpor$anee sf value a n a l y s i s ,  
p lease  suggest concrete  methods f o ~  conveyfng the educat ion t o  
your supervfsor  t o  prepare him fop t he  shock t h a t  the p i l e  of 
work b e g s  l e f t  f o p  u s  ~ 1 1 %  never be  done, By now you people a r e  
exper t s  on human r e l a t i o n s ,  I donv% think gsuVPl have any t r o u b l e  
wfth  "cis 0 

Q ., WflP you a s s i s t  u s  i n  sellbeng management on value a n a E y ~ f s  
and, If so,  how? There a r e  s e v e r a l  methods along tha t  line* 
Do we educate ous supervisor  o r  h i s  boss? Ape we t o  teach  v a l u e  C_ 
a n a l y s i s  when we go back? Are w e  t o  s e t  up t r a i n i n g  eoukses f o r  
engfneering, manufaeturfng, e t c , ?  How many hours should t h e r e  be 
fw each t r a i n i n g  cousse? May w e  request and rece ive  a s s i s t a n c e  
En s e t t f n g  it up? We expect t o  be overloaded with work, p r s J e c t s ,  
e t c , ,  so how can we l e v e l  off our burden $0 a  workable method so  
w e  can progress? 

A ,  T h a t B $  very good th ink ing ,  Of course, each one of you should 
s e l l  value a n a l y s i s ,  b u t  do I t  t h e  r i g h t  way, The r i g h t  way i s  
not f o r  you t o  t ~ y  to do t h i s  s e l l i n g  y o u r s e l f ,  %he right way 
f s  $0 expee% u s  here $0 do o u r  job which is- through your boss,  
have a  meeting s e t  up wi%h the t a p  of your opera%ions (the genera l  
managelcD o r  above) ,  It goes ' l i ke  wi ld - f i r e  up &hereo They see 
%he  competStive angle  and orders  which a r e  Post because of c o s t o  
They s e e  th ings  t h a t  we caw do b u t  they a r e  powerless t o  g e t  
them done, General managers f n  t h e  p a s t  have s a i d ,  "I can see  
t h e  th ings  i n  our products causing waste, but  1 cang$  g e t  anybody 
$0 s t o p  it", Nowadays, t h e  genera l  manager has to g e t  %& done o r  
somebody e l s e  will be t h e  manager, T h % t P s  t h e  philosophy, and 
we he lp  them, We a r e  t h e  mechanim and one of the  most wonderful 
mechanisms t o  help %he general  manager do h i s  Job, We a r e  
organized $0 do j u s t  t h a t -  t o  he lp  poin t  a  f i n g e r  a t  unnecessary 
c o s t s  and wr i t e  i t  on t h i s  shee t  so  he can see  t h e  f a c t s  and do 
i t ,  1 Ghfnk each one of those w f l l  stand on its own, but  do 
c a l l  on us and we w f 1 9  help you s e l l  ft', Chuck Sf t t e sPy ,  and 



Some of t h e  boys i n  a r e a s  where we have had an oppor tun i ty  t o  
r e a l l y  work, can t e l l  you how i t P s  done,  S t a r t  wf th  t h e  v i c e  
p r e s i d e n t ,  Then about  a  dozen of t h e  t o p  nuc leus  and ffnaPPy 
meetings t h a t  w i l l  t ake  i n  s u b s t a n t i a l l y  a l l  t h e  engineers ,  
methods and p lanning  people,  purchasing,  commercial, c o s t ,  
supe r in t enden t s  and foremen. It has  t o  be done and t h a t a s  ou r  
job.  W e f l l  h e l p  you do i t ,  

&. Would you recommend a weekly l e t t e r  t o  ou r  manager expla fn-  
i n g  t h e  i d e a l  va lue  a n a l y s i s  s e tup?  

A ,  No, I wouldn ' t ,  That would be t o o  much. X recommend ca re -  
f u l  and w e l l  chosen a c t i v i t i e s .  The f i r s t  14 minutes i s  very 
w e l l  worked o u t .  You may want t o  u s e  t h a t ,  and something l i k e  
Value News. Value News i s  w r i t t e n  f o r  10  seconds r ead ing  
and we f i g h t  every  word of it s o  t h e  managers w i l l  r ead  it- 
and they  do read  i t .  One was rece ived  back t h e  o t h e r  day from 
M r .  Lang, w i t h  a sugges t ion .  It was ve ry  complimentary, he 
s a i d  "why donqt you pu t  your  imagina t ive  s l e u t h s  t o  work on 
sav ing  t h e  Company t e n s  of thousands of d o l l a r s  by t a k i n g  
o f f  t h e s e  b i g  bulky covers  from r e p o r t s .  They c o s t  a l o t  of 
money i n  t h e  first p l ace  and t a k e  more f i l e s  every t ime you 
s t o r e  them. Whenever you s h i p  t h e  s t u f f  i n  the  mail, t h e  
postage i s  doubled.  They ' re  dead l o s s  a l l  t h e  way along".  
I t h i n k  i t ' s  wonderful when we have a n  avenue t h a t  goes t o  t h e  
managers. Weere going t o  keep it t h a t  wayo When t h i s  i s  over ,  
w e ' l l  s ta r t  i s s u i n g  t h a t  once a  week aga in .  We h a v e n s t  had 
t h e  oppor tun i ty  l a t e l y .  A s  a r e s u l t  of M r ,  L a n g b  commen%s, 
t h e  covers  on o u r  r e p o r t s  changed from t h i s  t o  t h i s  - much 
n i c e r ,  sma l l e r ,  l e s s  bulky,  d o e s n f t  r e q u i r e  a s  much work, e t c ,  

Q. If we have a  problem a t  ou r  Company and f e e l  we need 
a s s i s t a n c e ,  can we count on a i d  from t h e  va lue  a n a l y s i s  men 
who have had more t r a i n i n g ?  Can we b r i n g  them t o  ou r  Company 
f o r  any pe r iod  of t ime? 

A .  The answer i s  y e s ,  Unless you succeed,  we f a i l  - s o  your 
success  i s  o u r  succes s .  T h a t ' s  o u r  job and w e  w i l l  be t h e r e ,  
We would come down if you want someone t o  work a week, We8ve 
had l o t s  of people  say,  "come on ou t  f o r  a month and work ou t  
here" .  We have never  f e l t  t h a t  w e  could do t h a t  o r  t h a t  we 
should,  b u t  c a l l  on us f o r  any th ing .  Your problems a r e  ou r s .  
We ' l l  t r y  t o  he lp .  F i g h t  on your  own l e v e l .  

Q .  What i s  va lue  a t  i t ' s  l e v e l ?  

A ,  I t h i n k  t h a t  every l e v e l  i s  ou r s  and, a s  I look a t  you 
f e l l o w s  he re ,  we have f e l l o w s  on every l e v e l .  Genera l ly  
speaking,  we w i l l  f i n d  t h i s  and we w i l l  a l s o  f i n d  t h a t  va lue  
a n a l y s i s  s p e c i a l i s t s  a r e  eng inee r s  who lea rned  s p e c i a l  t echniques  
and s k i l l s  and who have s p e c i a l  i n t e r e s t s  and a wonderful  
imagina t ion ,  The l e v e l  of va lue  a n a l y s i s  w i l l  be t h e  l e v e l  of 



any o t h e r  exce l l en t  engineering s p e c i a l i s t ,  Value ana%ysis  
methods w f l l  a l s o  be taught  t o  buyers, manu%%@%uking men, corm- 
ercfaB men, and many o t h e r s ,  The s p e c i a l i s t  Bevel is engineer- 
ing and t h e  pay w i l l .  wokk out  a t  t h e  engineering s c a l e ,  Mro 
Winne and h i s  a s s a c f a t e s  have wokked out a wonderful way of pay- 
ing men f o r  what they ea rn ,  Thfs is engineering work, although 
In a d f f f e r e n t  a r e a ,  A l o t  s f  the people dong$ know 2% y e t  
i n  some cases  t h e y s r e  pafd now on an engineering s c a l e ,  In  
e t h e r s  they a r e  n o t ,  I n  many cases  we have men who a r e  doing a 
good job but wouldnv% q u f t e  q u a l i f y  f o r  f u l  1-blooded engineer- 
ing work, Well, thatts wonderful, We sure  wan% more s% t h a t  
kind i f  they can do the work, Tha t ' s  the  b e s t  1 can answer 
t h a t ,  

&, Do we need a f u l l  tfme s e c r e t a r y ?  They go a% t h e  Job of 
c u t t i n g  IME and when they get through we may not  have a g i r l  
l e f t ,  We a l s o  need a good f i l i n g  system and some space $0 
opera te ,  Another ques t lon  says,  "comment on t h e  o f f i c e  f % . c i l f -  

88 t i e s  %hat  we need", Another says, How can we b e s t  s e t  t h i s  up 
i n  a p l a n t  s f  about 1400 people, 20 miPlfon bf l l fwg- w % l P  we 

91 need a g i r l ,  %wo men, or what"? Another, w f l l  t h e r e  be % unf- 
form set-up wi th in  t h e  departments"? 

A ,  Think of them a l l  at once, I heard one sf Mr, Winx3.e'~ 
a s s i s t a n t s  say t h a t  some r ecen t  s t u d i e s  fndica ted  %ha% even ncw, 
during t h e  shor%age of er-g$neem, $he average engineer  was 
putting 3@ of h f s  time fn  nsn-engineering work, H e  was shwffl-  
fwg papers,  rnakfng phone c a l f s  and ds9ng th ings  t h a t  a girl 
could j u s t  as wel l  do f o r  him, Or, perhaps i n  same eases ,  an 
a s s f s t a n t  wfthout h i s  spec ia l i zed  s k i l l ,  They have a program 
under way which, of course,  we a l l  must have t o  use every t a l e n %  
I n  t h e  company a t  i t s  top  a b i l f t y ,  I t %  untthlnkable t h a t  w e  use 
you value a n a l y s t s  t o  shuf f l e  papers because of no t  g iv ing  you 
the  c l e r i c a l  help you need, You a r e  the  ones who w%lH have t o  
teach  them, Y o u U l l  have t o  f f n d  su% what you need and g e t  I$, 
Any tfme you put f n  your time doing work t h a t "  f a r  beneath you, 
y o u 8 r e  s e l l i n g  y o u s ~ e l f  a h s r t ,  Donn$ ds f t  very long,  Be sure 
your boss knows about It, Letgs s p e c f f i c a l l y  t h i n k  about what 
size u n i t  we should have f o r t %  plan% of $400 people w%th 
$20,080,000 bf l l i n g ,  Our f e k l i n g  9 s  t h a t  any p l a n t  with 
$5,000,000 b i l l i n g  should have one f ul%-time value anaPyst ,  I 
eonfes& t h a t  I a d  r a t h e r  have them work i n  p a f r s  but I donPt "&ink 
we can do it f o r  t h e  small  p l a n t s ,  We911 have t o  f%nd a way t o  
make i h w o r k  o r  l e a r n  more, FOP a p l a n t  with $20,000,000 bf lPSng, 
t h e r e  should be two f u l l - t i m e  value a n a l y s t s ,  One should have 
% s p e c i a l  knowledge sf t h e  machine indus t ry ,  He could be a 
methods and plannfng man with,  p re fe rab ly ,  apprent ice  t r a i n f n g  
o r  something Hfke t h a t .  The other one should be a smart engineer- 
the two of them would make an Idea% u n i t ,  



Q . MOW, what e l s e  do they meed? 

A .  Well, I would say they should c e r t a i n l y  need an 0 f f k . e  
where they could work, with a  s e c r e t a r y  t o  take  ca re  of a  
thousand c l e r i c a l  th ings  t h a t  need t ak ing  ca re  o f .  

Q. I f  we were asked t o  s e t  up a  value a n a l y s i s  i n  our  s e c t l s n ,  
how many a r e  necessary? 

A .  I th ink  I ' v e  covered t h a t ,  I n  our c e n t r a l  d i v i s f o n  here,  
wet re  organized t h e  same way. Our organiza t ion  has two f e 9 3 . 0 ~ ~  
who a r e  methods and planning fel lows a s  we l l  a s  apprent ice  
boys ( ~ o u g  Egan and Charley z immers ) . If it wasn t Doug and 
Charley, i t  would be somebody e l s e  with those  q u a l i f i c a t i o n s  
because t h % t g s  what we need t o  make it c l i c k ,  Also, we have 
two fe l lows with engineering experience and t r a i n i n g  - i n  our 
case i t ' s  Roy Fountain and Su l ly .  John S u l l i v a n  i s  a chemical 
engineer  and Roy is  an e l e c t r i c a l  engineer .  We now have both 
phases r ep resen ted ,  There ls  s t i l l  a  blank spot  which i s  a  
purchasing engineer  - a fe l low who i s  r e a l l y  tops  i n  t h e  pur- 
chasing f i e l d ,  That spot  i s  open i n  our organiza t ion  now. We 
look a t  it a s  a  five-man Job represen t ing  a l l  t h ree -  manufactur- 
ing,  engineering,  and purchasfng excel lence .  I would say t h a t  
every organiza t ion  t r i e s  t o  come near  t h a t  balanced s e t u p ,  In 
t he  small  ones, you can" have a  balance,  

Q. What c l a s s i f i c a t i o n  does a value a n a l y s t  job f a l l  into"! 
What would t h e  bas ic  wage r a t e  be3 Would it vary with 
d i f f e r e n t  p l a n t s ?  

A *  I t h i n k  I have mentioned t h a t  before .  We have some value 
a n a l y s t s  who a r e  consfdered t h e  b e s t  of engineers  and they a r e  
paid accordingly.  We have some who d o n P t  meet a11  t h e  X W u i ~ e -  
ments f o r  value a n a l y s t s  and they a r e  not  we l l  known i n  t h e  
department. They a r e  n s t  s e t  up t o  do a good job and they 
rece ive  a  miserable  pay, What your s a l a r y  w i l l  be,  depends 
upon what you can produce, Now going hand i n  hand with t h a t  
i s  a  program of t r a i n i n g .  We can s e l l  you t o  any management 
if you can d e l i v e r  t h e  goods. 

f 
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Q ,  You s t a t e d  s e v e r a l  t imes,  during your t a l k s ,  t h a t  value 
a n a l y s i s  i s  a  f u l l  time job, Undoubtedly, you have a  p a t t e r n  
i n  mind and it  would be b e n e f i c i a l  t o  our group i f  you would 
i l l u s t r a t e  t h e  p o i n t ,  I n  o t h e r  words, here a r e  some c l a s s e s ,  
What do you suggest f o r  an  opera t ion  with one major Sine,  
h ighly  competi t ive and l a r g e  i n  s i z e ?  

A .  I t h i n k  t h a t  my comments have covered t h a t .  I f  any of 
you want t o  a sk  more about it, ask  me personal ly .  I wan t -  
t o  g e t  along and save t ime. 



Q. All va lue  a n a l y s l s  supervisors  should be r epor t ing  to the f ' 

same l e v e l .  This would d e v e l o p  consistency among va lxe  a n a l y s i s  
Y 

ura l t a ,  w i t h  r e spec t  ts Lhe results ob ta ined ,  

A. True, b u t  i n  General Elect~ic x e  have large and small de- 
partments and r ,hereQa so much variation t h a t  right now 15tvs 
start i n  the right d i r e c t i o n .  A little lzter we'll decide where 
we ought  t o  wind up. Nothlng arbitrary. I f  we wrf te  down an 
a r b i t r a r y  s p o t ,  t h e  boys should fit into - it wouldnut work in 
some p laces .  I be l i eve  it would be b e n e f i c i a l  if we had a  few 
ideas   give^ us a s  t o  how t o  s e t  up and o p e r a t e  ou r  sections. By 
t h i s ,  I don't mean how to approach the work b a t  how we should 
s e t  up our b u s h e s s .  That  takes  s o  much bbought, I n m  going t o  
s e t  it as ide  and wevP3 discuss t h a t  32%er, 

&. My boss  seems to thirik that this w i l l  eventua l ly  be a  part. 
time job, How can we convert h$m? 

A .  I think we 've answered that. Don't let anyone sell you down 
the  r i v e r  because he doesn ' t  understand. We have to t e a c h  him 

Q .  Consultants f r o n  nanuf acturing s e r v i c e  groups, working i n  
some a reas ,  have been advised tha t  standby machines be psr9anent.- 
ly se t  up and incorporated i n  produetlon lines to make a a r t s  as 
needed r a t h e r  thar. Co purchase and s t o r e  them in the l i m e  

8 

A ,  %ha%% true, G e t  t h e  impact 0% that, d- 
&. Has t h i s  thinking been superseded by r ecen t  s ta tements  on 
more extensive use  of vendors and more in tens ive  use of' existfng 
f l o o r  space? 

4 .  No, it certainly h a s n k t .  Our present thinking 1s this- in 
every business  p i c k  out t h e  b i g  volume items and put them up on 
a  mechanized s e t u p .  Forget  a l l  the l i t t l e  s t u X ' .  Throw it o u t  
o r  p u t  it in a different building. Don't nix  it up. Have a 
n i c e  se tup  for your  high volume l i n e s  a ~ d  youRll f 'md you have 
some in nearly every bus ines s .  Put t h e  machines right ic l i n e  
and t h e  c o s t s  will be down.# L e t  the machines s tand idle, i n  lieu 
of having men work, and t i e f  up money in inventory and shuffle 
stuff baclc.Theg used t o  t r y  tn g e t  bfg machinery utilizstion but t 

not so much  any moreo We would rather get big f l o o r  space i 

utilization, big l a b o r  utilization and Pow dollar inventory - so 
you may p u t  a  machine i n  l i n e  and only use it a  few hours a  day, 
Tha t ' s  t h e  thinking here.  As to using vendors more, d o n ' t  ;inless 
i t 9  st o w  rown interests acd unless  they can g i v e  more v a l u e .  
It's much be t t e r  to put the machine in when other things a r e  
equal ,  

o we go about getting the p r o p 2  job, o r  t h e  most i m p o r t a n t  
ones to work on? From whom do we s o l l s f t  the psoject- the manager 
in general ,  manager of t he  Cost Department or t h e  Sales Departaent? ( 



A. The manager may have some items running a t  a l o s s  and h e n s  
embarrassed every time he has a business  review, ss kePHZ say, 
t h e r e s s  Bob Moore on value ana lys i s -  g e t  me out  s f  t h i s ,  
That% f i n e  and do It ,  A t  t h e  same time, i n  a l i n e  t h a t n s  
p r o f i t a b l e  where you command t h e  market and y o u B r e  making a 
good margin, you may have 25% of unnecessary cos t  and you might 
pay $10 f o r  one f o r  your e f f o r t s ,  Teach yourselves how t o  
f i n d  the  f e r t i l e  p laces ,  You may f ind  some which someone e l s e  
h a s n ' t  looked a t  a s  thoroughly so use your judgment. What we 
say i s  about 50-50. Take what t h e  management wants you t o  and 
c lean  up the  s o i l e d  l i n e n ,  You can do it and you must do i t .  
S e t  up t h e  o t h e r  half  of your time t o  work on programs t h a t  
you genera te ,  It w i l l  be an  added dfvidend t o  them. It w i l l  
g ive  them more p r o f i t  In  t h e i r  b e s t  l i n e s ,  . 

Q. I t D s  been suggested t h a t  small  departments, o r  manufacturing 
u n i t s ,  should share  a value a n a l y s i s  u n i t  between them. Do you 
t h i n k  t h i s  w i l l  work? 

A, I d o n B t  know but  maybe it would, A f u l l  time man i n  a 
small  p l a n t ,  s i x  months here and s i x  months over t h e r e  and 
not  a ha l f  day o r  one week any place.  

Q e  The t r a i n e d  engineer ,  who f s  tak ing  up value a n a l y s i s  
work, may f e e l  he has  t o  go In to  t h e  l ab  o r  shop t o  supervise  
models f o r  t e s t  required t o  prove h i s  poin t  t o  o t h e r  eng%neers,  
Is t h i s  work j u s t i f l e d  a s  p a r t  of value ana lys f s  a c t i v i t y ?  

A, Men, j u s t  a s  soon as you s t a r t  doing the  engineering work 
you w i l l  s t a r t  r a i s i n g  oppos i t ion  and you should,  You a r e  f n  
somebody e l s e t s  cabbage patch when you s tar t  doing t h e  buying, 
manufacturing, planning and t h e  methods work. Your Job IS not  
t o  do anybodyQs job but  t o  teach  them, he lp  them, broaden and 
expand them. It would c e r t a i n l y  be wrong f o r  a value a n a l y s t  
t o  have models made up, You may use them aga ins t  some engineer  
t o  prove be was wrong on somethingo You may win t h e  case but 
lose  a f r i e n d  and cooperat ion f o r  the  r e s t  of t h e  time - you 
should because you have done i t  wrong. If I were t h e  engineer,  
I wouldnBt l i k e  t h a t ,  Let t h e  engineer  make the  t e s t  and 
dec i s ion ,  I n  a l l  ca$es use good judgment i n  opera t ion ,  If 
t h e  job goes t o  an engineer  and he comes back and asks  you t o  
do something e l s e ,  he s h o u l d n s t  ask you t o  make models because 
t h a t v s  h i s  job,  I f  he wants you t o  he lp  g e t  some samples 
from the  vendor, he lp  him wi th in  reason, but  d o n ' t  do t h e  job, 

Q. Would you cons ider  t h a t  a l e t t e r  be s e n t  t o  f e l low a n a l y s t s  
t o  a s s i s t  i n  reaching dec i s ions  on poss ib le  changes? If an  
opt ion  i s  r a i s e d  by higher-ups t h a t  a follow-up be i n s t a l l e d  
on a change, should v a l u e  a n a l y s i s  have such an a s s i s t a n t  
i f  approved3 

A ,  I t h i n k  you me8n' that  if they want t o  g ive  you an  a s s i s t a n t  
t o  do the  follow-up work should you g e t  back t o  t h e  programo 



BositivePy, no! Under no circumstances,  The follow-up must be 
done a t  t h e  managerqs l e v e l  and no t  a t  yours ,  1 had t h e  oppoy- 
&unl ty  t o  t a l k  with a man respons ib le  f o r  r ece iv ing  value analyses  
shee t s  and seeing t h a t  something was done about them on how i t ' s  
workfng i n  one of our  p l a n t s ,  1 made no tes  on f t  and h e r e v s  wh%% 
he s a i d ,  Be was appointed by t h e  General Manager and was i n  t h e  
manufacturing o r b i t ,  He could have been i n  engineering Or any- 
where e l s e ,  but h e B s  a high l e v e l  ind iv idua l  with a segment of 
t h e  rnanagerss a u t h o r i t y ,  He was appointed t o  r ece ive  t h e  
suggestion shee t s  2nd see  t h a t  %hey g e t  t h e  a c t i o n  they deserve ,  
The value an8lys t  i n  t h a t  a rea  t akes  t h e  shee t s  t o  h9m and goes 
t o  work on o the r  e f f e c t i v e  p r o J e c t s .  Somebody e l s e Q s  Job 2s $0 
see the  management, I asked how it worked. He s a i d  a t  f i r s t  it 
d i d n n t  work very good, He would take  t h e  shee t s  to t h e  engineers 
o r  manufacturing people,  We commented on how it worked with t h e  
engineer,  who should do t h e  job. He would come back two, t h r e e  
and f o u r  weeks l a t e r  and nothing had been done, He s a i d  we have 
%o do something d i f f e r e n t  so we t ake  these  shee t s  t o  t h e  depar t -  
ment engineer,  o r  the  engineer  a t  the  head of a l a r g e  group 
r a t h e r  than the  engineer who does %he work, H e  t akes  them i n  %o 
him, Psoks them over, and develops  a d a t e  a t  whfch time I w991 
have some kind of a r e p o r t ,  Many times he wants t o  t a l k  t o  t h e  
engineer  on the  jab f i m t  and he g e t s  a d a t e ,  It may be two 
weeks before  we have a r e p o r t ,  He s a i d  he has never seen any- 
th ing  work so we l l ,  Sometimes if he doesnvt accept  t h a t  d a t e  
they say they w i l l  have some kind of a r e p o r t  i n  a month, There 
is  too  much money involved ($500 a week) and two weeks i s  plenby 
of t ime, He then looks t o  t h e  department engineer  f o r  his  
answers because h e q s  i n  a place where he can do it, That% 
smooth opera t ion ,  We s a i d  t h a t  s i n c e  they have been doing it 
% h i s  way t h e r e  has been no f r i c t f o n  and he has never seen m y t h i n g  
work so w e l l ,  That i s  t h e  voice of s e a l  experience i n  using t h e  
value a n a l y s i s  system. Where would someone working f o r  you a9 an 
exped i t e r  f i t  i n  t h a t  p i c t u r e ?  He'd be around digging a t  the  
engfaeer  t o  t r y  t o  g e t  something done, Organizat iona%ly so wrong 
that you wsuPdnn% expect t o  accomplish a t h i n g ,  H D m  su re  you 
wouldnot accomp8ish 576 of the  p o s s l b l e  r e s u l t s ,  Oc@asionaS%y, 
a super io r  th inks  so  much OF a subordinate  a s  opinion %ha% he f s  

- i nc l ined  t o  accep t  t h e s e  opiqions,  r % g h t  o s  wrong, w%%hou% f u r -  
t h e r  s tudy,  What i s  t o  be gained by approaching t h i s  super ior?  
HeQs your boss and be su re  you keep him informed and go ahead 
and do t h e  Job, We must always have a confidence r e l a t i o n s h i p  
wi th  our bosses so  we know where t o  f i n d  them. A f t e r  we e s t a b l i s h  
%hat  r e l a t i o n s h f p ,  we go t o  them l e s s  and l e s s  because we a l ready  
know t h e  answer they a r e  going t o  make, When you work w i t h ' %  good 
boss   elation ship, you no longer go t o  your boss very o f t e n .  You 
know what you weed t o  ask  hfm and go ahead and do your job - he 
counts on you f o r  i t ,  

$. May w e  use t h e  d a i l y  programs f o r  an o u t l i n e  i n  educat ing 
our home personnel as t o  t h e  advantages of value a n a l y s i s ?  
F u r t h e r ,  may I ask i f  t h e r e  i s  any p lan  of p resen ta t ion ,  i n  wr t t fng ,  
a l ready e s t a b l i  shed? 



A, You w i l l  r ece ive ,  when you go, t h e  f i r s t  %veelcgs t r a n s c r i p t  
p r e t t y  much a s  it came off here,  so  you can go back a t  t h a t  
i n s t a n t  and underffne the  th ings  you need and immedfately %el f  
your supervisors  where youvve been, what you saw and what 
s i z e  the  grapes were. Wfthin t h e  next  couple weeks, I hope, 
(I  haven t asked Charley what s humanly poss ib le )  you w i l l  
r ece ive  t h e  o t h e r  t h r e e  weeks i n  the  same form, That w i l l  be 
q u i t e  a  formidable group of m a t e r i a l ,  A f t e r  t h a t ,  we w i P %  
dige'st a91 o f ' t h a t  and s e t  i t  up i n  manual f o m  - properly 
indexed i n  a very usable f o m  by tak ing  out  the  th ings  which 
do not  add - and provide each of you with a copy. We w f % l  do 
whatever you f o l k s  want on copies  of t h e  manual. I am su re  
t h a t  once we g e t  it together ,  w e  can provide a11 t h e  espies 
anyone w i l l  use, however, only one copy of t h e  m a n u s ~ r f p t ~  
You know how a program r o l l s  along a l l  mixed up and I h a t e  
t o  g ive  it out  t o  you without having it indexed and e d i t e d ,  
but  I t h i n k  y o u ' l l  need it when you g e t  back t o  t h e  p l a n t .  

Q e  Where t h e  d i v i s i o n  i s  divided and headed by f o u r  managers 
and a  genera l  manager, which one should rece ive  t h e  value 
a n a l y s i s  shee ts?  

A .  The ques t ion  i s  put squarely up t o  t h e  genera l  manager 
because under him 1s engineer9ng, manufacturing, and every%hiwg 
e l s e ,  I tP$  your job t o  appoint  a  man, wi th  your a u t h o r i t y ,  
t o  rece ive  these  s h e e t s .  

Q. Would f t  be p r a c t i c a l  t o  have separa te  value a n a l y s i s  
assigned t o  Pabss, t o  ma te r i a l ,  t o  AAE and IME c o s t s  wi th in  
a  department? 

A .  No - value ana lys f s  9s  a f u n c t i o n a l  approach, We pick  
a  th ing  up and look a t  it from a f u n c t i o n a l  viewpoint* You 
have t o  take  an o v e r a l l  viewpoint,  DonPt  break it down a t  a f f o  
In  a  b ig  department I can see  how somebody Pike Chuck S i t t e r S y ,  
out  a t  Locklam3 where w e  have hundreds of mfflfons d o l l a r s  
worth of business ,  might g e t  a man and have him apply value 
a n a l y s i s  methods f o r  a  yea r  i n  one of these  a r e a s ,  I can see  
t h a t ,  but t h a t ' s  an except fsn ,  

t 

Q. Do you a n t l e i p a g e  t h e  p a r t i c i p a n t s  of t h i s  value a n a l y s i s  
course t o  opera te  s l m i l a r  courses when they a r r i v e  i n  t h e i r  
p lan t s?  

A, I be l i eve  i t  would be worth-while. Cer ta in ly  %hey !re 
going t o  look t o  you f o r  t r a i n i n g  back i n  your a r e a s , '  What 
would you l i k e  t o  do and what w i l l  you need t o  do i t ?  You 
can count on us  t o  a s s i g n  men t o  he lp  you work up a  course of 
study, t o  provide c h a r t s ,  s l i d e s ,  samples, r e p o r t s ,  experience 
from o t h e r  a r e a s .  If you w i l l  work out  t h e  program with us 
and teach  u s  what you want, we911 provide it, T h e r e v s  no 
b e t t e r  way than  f o r  you fe l lows t o  teach  t h e  people i n  your 



p l a n t ,  I mean f i m t  have a clear good t o p  management by a  o9e 
hour meeting with t h e  vem t o p  and pmbably $he r e s t  o r  the  
people and then really go t o  work t o  teach  it, and you can't 
teach  enough vaBw a n a l y s i s  t o  do anybody mucb good fn short sf 
about 15 houss of vepy vapy c a r e f u l  work, 

We have Ists sf examples of low production but  we havenvt  
compiled them i n  a way t h a t  theygre u s e f u l o  Very' defLni te ly ,  
w e  mmt g e t  together something l i k e  t h a t  and I q m  going &Q d i c t a t e  
a note  I n t o  t h a t  t h i n g  ~ f g h t  now b u t  a f t e r  t h % s  i~ ove r  Roy 
Fountafn w i l l  E ~ o k  i n t o  getting a group of small  vslune examples 
csmpiled and In a  form t h a t  they can be useful to a l l  0% you, Kax, 
h e q l  have to do $to 

EPve heard f49lows t a l k  about their con tac t s  w%th thelr 
bosses and i t  seems the methods of value ana9ysi.s you a r e  teaching 
1s a91 rPgk$ but  t h e  bosses  have other Ideas ,  Should we endeavor 
$a hold f a s t  t o  your teaching and methods? Do you want Job? 
1 thank you have t o  declde whether you want t o  work fop  y6u r  b088 
ep f o r  us, Of C O M T S ~  every man must  fol low $he %nst~ue%Ions of 
his ~ ~ p e ~ a p r i s o r ~  but YOU teach  your  s u p e r v i ~ o r s ~  YOU &each thsm- 
they teach  you t h e  way you teach  %hem t o  t r e a t  you s o  teach your  
a u p e ~ v f s o r ,  BePS1 s o r t  sf expect you t o  when you g e t  back, 
O f  esupse, hefH1 give  you a rough tfme of P t ,  

If  we have a  small  quan t i ty ,  say 300 of a  pakt to buy and 
would l f k e  vendors t o  f e e l  f r e e  to make changes, the p~s%%% In- 
volved may not  jus t9 fy  a v i s i t  of the  representa t$ve .  Can we 
phrase a q u o t a t i c n  to g e t  %he idea  ac ross?  UsuaLfy, wherever you 
a m  handicapped with small quan t%t%es ,  you have ts make it up by 
sorne%&%ng, maybe by e x t r a  salesmanship, maybe by gkeuping several  
s m a l l  q u a n t i t i e s  toge the r ,  make it a sound greposf&ieno Find a 
swill vendor t o  whom a  small  ordey is  worth wh$Pe, D m u $  send 
t o  those who lfke m i l l i o n s  and i nqu i r ing  f o r  something Sn 2 q u a n t i t y  
of a thousand, b u t  ds send dozens of o t h e r  f i rms  who do a. superb  
yob i n  reasanable  q u a n t i t i e s ,  100 t o  560 t o  $000, Do send 1% to 
them b u t  & ~ y  to send not  j u s t  one b u t  maybe th ree  o r  four  p a r t s ,  
enough $0 J u s t f f y  t h e i r  b e s t  thfnkfng,  Nake up f o r  %$ by some 
e x t ~ a  a c t l s n ,  Xf t h a t a s  what has to be done, P e t D s  do i t e  Therevs  
only one job we have and $ha% 1s to g e t  t h f s  nonsense out sf our 
c o s t ,  T h a t u s  t h e  only job given us, Ee%fs  ar range  a meeting o u t  
9n CafSforn2.a o r  F l o r f d a  or somewhere, There a r e  ~ e a l P y  no don-8, 
f e l l a s .  I f  we do thBs zob, the  d o l l a r s  that come out a r e  so b%g 
t h a t  w e  can do anything we want, MeQve g o t  $0 pmduee the goods 
and we can do I$ ,  Because the decbsfsn t o  wake or buy is So 
c s i t f e a l ,  may we have a  top  l e v e l  accountant o r  f fnance o f f % e e ~  
here to talk with us about 9 t  because I have mixed emotions t h e r e  
t h a t  dec i s ion  $0 make or buy is not  ours ,  

I dong% want any of you fellows t o  go back and busy y s u r s e l f  
w i th  t h e  managerfs gob of making any dec i s ions  of any kind,  so 
in a sense the tfme we ~ p e n d  bn t a l k i n g  about make it o r  buy it, 



shop cost versus out-of-pocket is on the fringe of wasted time, 
Your job and our job is to develop such plans, The only real 
reason why we need to go into out-of-pocket is so you will 
understand whatqs going back in the plant and so Sf the managey 
asks you for advice you can ad~ise~him, but donP"e;be t o o  %pee 
with advice to the manager when it lsnBt asked for, 

Now, the second reason is in making up these sheets you 
show the original cost and the suggested cost. Now, I t ' s  
important that you use shop costs there because that's the 
value. You canvt make a thing for labor and material like some 
departments used to think we could. It costs shop cost t o  
make a thing, labor, IME and material. Do on those sheets you 
use shop cost because those are evaluation sheets. You may 
have to defend that in your area, If you have trouble, you may 
lose a few battles but don't worry about it because youtre 
sure to win in the long run. And if we can help, let us know. 

,ions Can you give us a list of conditfons on what the decf- 
should be based on those conditions? Well, thatgs a good 
questfon. Naybe we should list a hundred circumstances that 
will come up and what" a good clean-cut right answer for 
One thing that came out here at the bar over a cup of coffee 
is when the organization is set up wrong, when the climate 
is wrong, dsnBt you fellows sell yourselves down the river 
by doing things wrong to try to correct it, If the organfza- 
tion is wrong, let9s get the organization right, and I U r n  not 
talking about value analysfs, IQm talking about the management 
setup in your department, Donst be a crutch to your own 
detriment for some wrong organization, In other words, wherever 
the trouble is, letfs have the trouble corrected, Thekegs 
nothing fn value analysis that isnat sound and sensible and 
straightforward and that wonBt make the company a lot of money 
and it works smooth and wonrt irritate anybody. But It wi91, 
the minute you branch off and try to become a crutch for some- 
body to make up for a weakness somewhere else, 

Now, thfs one I have, and this is the last one- how do 
we go about getting the proper jobs- should we deal with vendox 
home plant personne1:even though they have a representative In  
our territory? First, manufacturers represented are not fully 
acquainted with their products, There may be something Backingo 
Men deal wfth the best contact, Now you learn from experfence, 
Usually General Electric can get the best people in companies 
to deal wfth us. Deal with that best person, Who is he? Maybe 
he is the sales manager, Maybe they have assigned a good 
salesman to your territoryo Maybe you find he I s  effective, 
then get him- deal with him. Now there are a few cases where 
manufacturersB representatives have done an outstanding Job,  
They have three or four companies so they can come in and they 
can treat a thing that one salesman couldnst treat, theyare 
broadened out and theytre good sometimes, I say one in ten, 

- 
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not mare than that, If a man has the stuff, he knows h i s  p ~ o d u ~ % ~  k 

If he can help you, use him, If not, donut use him. There is no 
- 

cure-all, There is no general system, 

No, 2, a manufacturer's representative may not be ava%lab%e 
when needed, All right, we have no brief for manufae%ure~@s 
representatfves, Use the best contact, 

-Ao H e RAU --- SIMPLIFIED DRAFTING 

Gentlemen, this morning we have with us %nothe@ Specialist 
who is always at your service, Mr, A, H, Rau, Manager of Drafting 
Services, of the Engineering Se~vices Division, Mro Rau fs go%ng 
4x1 talk to us this morning on the subject of Simplified Drafting 
Practice, 

Ths.nk you, Nr, FswtaPn. -- Gentlemen, itvs a pr%v%lege to 
have this opportunity to speak to you this morning on the subject 
of "Sirnplif fed Drafting", or what some of our people like t o  call 
"A Modern Approach to Industrial ~rafting" , The presentat Sen t h i s  
morning is part of our planned program to develop value conscious- 
ness in the drafting rooms, This particular phase has to do 
wfth simplifying our drafting practices, I wf19 give you J u s t  a 
few highlights of the planned presentation which we are now pre- 
senting personally to the more than 5000 draftsmen in the General 
Electric Company. We are going from department to department with 
these new drafting concepts, these new draftfng standards, which 
are reversing a practfee which has r6mafned relatively unchanged 
t o  the best of our  de%ermfna%ion far 40 or 58 years., The progmrn 
Is being presented Company-wide to a19 of our dsaftsmen ?in small 
groups of approximately 25 or 30,  invitfng into these meetings 
key personnel from manufacturing, engineering, production and 
planning. Although the program is beamed to the man on the board, 
f% a l so  concerns the users of our  drawings, and s%r%nge as I t  
seems, %he strongest endorsement for this program has been from 
our manufacturfng organfzatfon, 

We're also presenting $pe same program to many othe~ Barge 
companies w&o have heard aboQt ft and have requested more inforwa- 
tkm, In fact, we have been swamped with requests for more 
Information or formal presentatfons from other companieso We have 
chosen to do this cn a selective basis Bn order to get a cross 
section of opinion from various industry groups. Although General 
Electric pioneered in these new drafting methods, many other 
large companies after hearing our program have launched similar 
programs. A number of large companies such as Eastman Kodak, 
Detroit Edfson, Worthfngton Pump and Machinery, and many others 
have recognized the potentialities of the new simplified methods, 

In addition to presenting the program to other large companies, 
we are also presenting 9 t  to colleges, universities, trade and . 
vocational schools, We realize that if we're gofng to make the 



progress  with t h e s e  new p r a c t i c e s  and methods t h a t  is badly 
needed, we must s t a r t  a t  t h e  source,  where they a r e  taught ,  
Two yea r s  ago a t  a summer school of t h e  A,S,E,E, whfch is t he  
American Socie ty  f o r  Engineering Education, we presented thf.s 
program t o  a group of over two hundred professors  of engineerfng 
drawing, In  the  d i scuss ion  t h a t  followed, it was q u i t e  evident  
t h a t  the  professors  recognfzed i n  t h i s  program, new methods of 
teaching t h e  p o t e n t i a l  engineers  t o  express themselves graphlca lQ,  
t h a t  i s ,  t ransmi t  t h e i r  ideas  t o  model shops, f a c t o r y  organfza- 
t i o n s  and o t h e r  engineers  and des igners  i n  t h e  s h o r t e s t  poss ib le  
time with the  f i n e s t  poss ib le  l i n e s ,  

A t  t he  conclusion sf t h e  d i scuss ion  s e v e r a l  of them wanted 
t o  know i f  we had a  text-book of t h e  new p r a c t i c e s  which they 
could use. For tuna te ly ,  a t  t h a t  time we were w s ~ k l n g  on a bock, 
not  n e c e s s a r i l y  a  "textbookFq, but  one t h a t  could be used as a 
compliment t o  a  good engineering drawing textbook, A b ~ u t  a  
month ago we re leased  t h e  f i n a l  manuscript of this book t o  t h e  
publ i sher ,  John Wiley and Son, Inc. ,  New York, I% s t a r t e d  out 
t o  be a  General E l e c t r i c  pub l i ca t ion  f o r  General E l e c t r i c  people 
only,  but because of t h e  i n t e r e s t  of o t h e r  l a rge  companies and 
t h e  educators ,  i t  was decided t o  place it i n  t h e  hands of a  
commercial pub l i she r ,  It i s  now i n  i t s  f f n a l  s t ages  of pre- 
para t ion ,  ready f o r  r e l e a s e  about March 1, 1953. P t D s  a  
l k c h a p t e r  book, w r i t t e n  by nine G,E. au thors ,  s p e @ f a l i s % s  in 
t h e  p a r t i c u l a r  s u b j e c t s  which they wrote about ,  The por%%fon 
of the  s impl i f i ed  d r a f t i n g  s t o r y  which you a r e  gs icg  $0 hear 
t h i s  morning i s  only a  l i t t l e  more than one chapter  s f  %his 
14-chapter book, And i t  i s  a l s o  a  d i g e s t  sf the  program t h a t  
i s  being presented personal ly  t o  a l l  of our  draftsmen 

Af te r  we were awakened t h i s  morning by t h e  J i n g l e  of our 
e l e c t r i c  alarm clocks,  from those s p e c i a l l y  constructed 
mat t resses  we have nowadays, we reached over,  switched on the- 
e l e c t r i c  l i g h t s  and were then  served by t h e  wfzardry of modern 
plumb 5  ng , 

Breakfast  was being prepared by t h e  magic of the  
mechanized k i t chen  and w e  were de l ive red  t o  our o f f i c e s  on 
t h e  miracle  of wheelid t r a n s p o r t a t i  on. 

Between t h e  product ive r e a l i z a t i o n  of a l l  of the  corn%or%s 
and n e c e s s i t i e s  of our i n d u s t r f a l i z e d  age and the  o r i g i n a l  
gleams i n  the  eyes of our  engineers  and des igners  l i e  mf l l fons  
and m i l l i o n s  p ieces  of paper c a l l e d  drawings made by thousands 
upon t h ~ u s a n d s  of draftsmen, The making of these  drawings 
f o r  the  design and manufacture of i n d u s t r i a l  products i s  commonly 
r e f e r r e d  t o  as i n d u s t r i a l  d r a f t i n g .  The phenomenal progress  
i n  the  development and production of modern machines of 39% 
d e s c r i p t i o n s  would have been g r e a t l y  r e t a rded ,  i f  no t  a l t o g e t h e r  
impossible without  i t ,  On t h e  o t h e r  hand, with it ,  complex 
concepts of invent ive  genius have been success fu l ly  described 



fn terms understandable to our factory workers, making possible 
the step by step development of complicated machines and equfpment 
of aII descriptions, 

Paradoxically, drafting, the industrial tool that has been. 
largely responsible for this increased productivity, has Itself 
remained relatively unchanged, and today, functions w%th nearly 
the same amount of tfme consuming elaboration of detail that was 
employed at the time of fts inception, Many of our drafting 
organfzations have been so engrossed with product design and pro- 
duct development that they have not realized that their drafting 
practices have lagged behind the genepal trend of fndustria% pro- 
gress, 

We are today living in a highly competitive era. Todsy, more 
than ever before, the challenge of modern industry is to produce 
more and better goods wfth Sesx effort, and, of course, at prices 
that are so competftive that our Company not only gets 9tvs fair 
share sf the available business but also makes a profit too, 
Wenre telling our draftsmen this. As a key function in the Company, 
drafting must and I know will meet %his challenge, 

The old concept of drafting which permitted, even demanded, 
that professional pride find expression in the beautiful and 
artistically executed mechanical drawing with its numerous, 
accurately projected views and many sections, many of whfeh 
oftimes are unnecessary, 1s today as outmoded as %he horse and 
buggy. The tlme element In "~ndustrial ~rafting", as in a11 other  
branches of industry, has compelled the adoption of a new yard 
stick for the measurement of draftlng values, 

Drafting stripped of its frills, yet surrendering nothing, 
nothing in either clarity of presentation or accuracy of dimen- 
slonfng, thatPs the new standard, 

This new standard, or these new concepts, embrace many modern 
economical drafting practices whfch we have come $0 recognize as a 
real opportunity to increase overaPP produetiv9ty by frnprov5ng 
effective individual perfor~ance, Itfs a big subject, Certainly, 
$00 big to dLscuss a% any lhgth in the short time %ha% we have 
been allotted this morning, and so, in these first presentations 
that we gfve to our draftsmen, we discuss just two or three of 
the very elementary and basic new practices, These are, No, I, 
WSimplif ication of the ~elineations'~, No. 2, the "~liminatfon of 
Nsn-essentials", and third, we are tryfng to teach them to make 
free-hand drawings rather than time consuming instrument drawings, 
Wow, you gentlemen will recognize in these practices the elements 
of value consciousness. And although many of these good practices 
have been used in some of our drafting rooms, they are still not 
being used fn many areas of the Company, Therefore the purpose 
sf these presentations which are being given Company-wide Is three- 
fold. First, wevre reviewing the scope of many practices whfch 
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they already know but are not using and suggest a few new 
approaches. Second, we illustrate the extent to which the good 
practices are being applied in many areas of the Company and., 
Of course, the third purpose, last but not least, is to arouse 
their interest and enlfst their cooperation in $he full 
acceptance and full adoption of the new methods at every oppor- 
tunity, 

Now the two new methods which offer the greatest inherent  
possibilities for streamlining drafting and achieving economy 
all along the line, not just the drafting, are "simplification' 
and "the elimination of non-essentials", What do we mean by 
"9implification" and "elimination". Well, in the fewest words 
that I can think of, in the simplest terms that H can muster, 
it means just this. Merely leaving off our drawings and our 
layouts or any other drafting work, those things which add 
nothing, absolutely nothing to the accuracy, clarity or complete- 
ness. The opportunity to eliminate unnecessary work, just the 
same as the opportunity to eliminate unnecessary parts from 
a device or apparatus presents a. real challenge to all. of u s o  
You gentlemen have found many unnecessary parts on devices, 
What are some of the unnecessasy things on drawings? Well, 
Just to name a few, a very few, Extra views, unnecessasy pro- 
jections, unnecessary repetitions, unnecessary elaboration, 
Unnecessary lines of any kind, Conventional representation 
instead of symbolism, Just to mention a few - a very few glaring 

I1 examples of work-that-should-never-have-been-done". We tell 
our draftsmen that as industrial draftsmen they are a vitally 
important link between the engineering and manufacturing sectlo~s. 
An important part of their Job is to convey information and 
issue instructions and since the direct way, the simple way 
is always the best way, then we must recognize the difference 
between the necessary and the unnecessary. We also tell them 
that our customers or the production, planning or manufacturing 
sections for whom our drawings are principally made are not the 
least bit interested in fancy drafting techniques, nor f n  
beautifully executed time consuming layouts and orthographic 
projections. What they want is information that is complete, 
concise, accurate and on time, and the medium which we use t o  
transmit that informetion from the engineers and designers to 
the manufacturing sections should then depend entirely upon 
which method requires the least amount of effort and conveys 
the information clearly and without question. In other words, 
as good draftsmen we should use no more delineation than is 
absolutely necessary to present our story with clarity and 
completeness, 

Some of our departments that have been using these 11 practices 
for a long time have adopted a slogan, The slogan is A suger- 
fluous line is a waste of time". Itgs a good one to bear 
in mind, 



1 6 , W  

Thinking for a mcnent a b o u t  superfluous l i n e s  cn a drawing, 
a s  I see  i t ,  and I ' m  s u r e  a s  you ge~ t l e rnen  wfEl agree when yea 
see some of the  s l i d e s  I ' m  going t o  show you, superf luous lines 
on a drawing means not  only more time spent  i n  t h e  prepara t ion  of 
t h a t  drawing but what is  f a r  more important,  t h e  inclusion of 
unnecessary information o r  the  a d d i t i o n  of unnecessary information 
of any kind means a con t inua l  waste of time of everyone t h a t  is 
requi red  t o  pick up t h a t  drawing and use it from the  day t h a t  it 
was made. Fussy d e t a i l s ,  too mzny l i n e s  o f t  tend t o  confuse 
r a t h e r  than help the  users  s f  our  drawfngs. 

P - 
Now, a s  f a r  a s  r u l e s  a r e  concerned, we d o n u t  attempt to give i 

any hard and f a s t  r u l e s  because t h e r e  a r e  none which w i l l  a pp ly  
i n  every ins tance ,  p a r t i c u l a r l y  f o r  these  f i r s t  two elementary 
sub jec t s ,  " s impl i f i ca t ion"  and "el iminat ion".  But I have a few 
s l i d e s  here which we show durfng these  p r e s e n t a t i o n s ,  Actua l ly9  
we have 27 po in t s  of s i m p l i f i c a t i o n  which we a r e  t r y i n g  t o  teach  
our d r a f t i n g  people t o  use a t  t h e  present  time. Time w i l l  no t  
permit me t o  show a l l  of t h e  27 po in t s  of s i m p l i f i c a t i o n ,  there-  
f o r e  I ' m  going t o  show them on a s e l e c t i v e  b a s i s  and I v m  m s u r e  
you w i l l  g e t  a  good c ross - sec t ion  of t h e  ideas ,  

The i l f u s t r a t i o n s  which we have a r e  q u i t e  elementary and 
i n  some cases ,  i n  f a c t ,  most ins tances ,  a r e  t o  be considered not  
complete. They were se lec ted  merely t o  i l l u s t r a t e  var ious  
po in t s  of s i m p l i f i c a t i o n  t h a t  we're t r y i n g  t o  teach .  However, 
al though t h e  drawings a r e  of small and simple p a r t s ,  t h e  same 
p r i n c i p l e s  apply t o  l a r g e r  and more complex drawings and 1 hope 
t h a t  they w i l l  s t imula te  your th inking  i n  t h a t  d i r e c t i o n .  

The s l i d e s  show two s e t s  sf i l 8 u s t r a t i o n s 9  the  e l a b o r a t e  
i l l u s t r a t i o n s  a r e  p a r t s  of a c t u a l  working drawings taken from 
var ious  product departments around t h e  Company. The s tmpl i f i ed  
vers ions  a r e  t h e  same drawings made over i n  some of our  &Pafn%ng 
schools  by t r a i n e e s  and appren t i ces .  I n  making these  s impl i f i ed  
ve r s ions  t h e  appren t i ces  were i n s t r u c t e d  and requested t o  use 
a l l  o f  t h e  newest and b a t e s t  p r a c t i c e s  which they have J u s t  
learned ,  

There i s  one po in t  thad we make q u i t e  c l e a r  before we d i s -  
cuss  these  s l i d e s  a s  a c t u a l  drawings, p a r t i c u l a r l y  t h e  examples 
which w e  use i n  sup  b ~ a f n s t o r m f n g  sess ion  which I w i l l  exp la in  
l a t e r  on, and t h a t  i s  t h i s .  Ind iv idua l  c r i t i c i s m  i s  no t  a p a r t  
of t h i s  program. We try t o  make t h a t  q u i t e  c l e a r  t c  avoid any 
embarrassment, WeBre c r f i i c i s i n g  a  textbook p r a c t i c e  of Bong, 
long s tanding,  so t h e r e f o r e ,  a l l  names, i d e n t i f i c a t i o n s ,  l o c a t i o n ,  
and o t h e r  such fnf ormat ion  has i n t e n t i o n a l l y  and d e l i b e r a t e l y  
been de le ted  from a l l  drawings and sketches which we use.  We're 
~ ~ i t i c i a i n g  a p r a c t i  ce- not  any p a r t i c u l a r  ind iv idua l .  

I ' m  going t o  hurry  through t h e s e  s l i d e s  s e l e c t i n g  only 
c e r t a i n  ones a s  I go on. Here i s  poin t  No. 1- Use d e s c r i p t i o n  



wherever p r a c t i  c a l  t o  completely e l iminate  d e l i n e a t % c a ,  A w s q y  
simple poin t  t o  be s u m ,  but  t h f s  w r i t t e n  inforrna%%sn fs J u s t  
as  complete a s  the  d e l i n e a t i o n .  A workman could  make t h i s  par% 
j u s t  a s  e a s i l y  and J u s t  as success fu l ly  with =%he wrftte~ 5 2 -  
s t r u c t i o n ,  

Now, jumping t o  point  No, 3, Eliminate vfews where %he 
shape can be given by d e s c r i p t i o n ,  For example, hex, 
square, diameter ,  on cen te r  l i n e ,  e t c ,  This i s  a  practice 
which t h e  textbooks go overboard i n  teaching t h e  draftsmen $c 
show a t  l e a s t  two vfews, A new textbook came on t h e  market 
a shor t  time ago advocating a t  l e a s t  t h r e e  views fcr e-dery pa r t '  
Some i l l u s t r a t i o n s  used s i x  p ro jec t ions  f o r  simple p a r t s ,  Naxy 
p a r t s ,  p a r t i c u l a r l y  geometr ical  shapes, can be successfu%ly 
i l l u s t r a t e d  with one vhew, a s  you see he re ,  These are s imple  
examples b u t  t h e  same p r f n c i p l e s  apply t o  l a r g e r  and more 
complex p a r t s ,  

I would l f k e  t o  i n t e r r u p t  the  poin t  I l P u s t r a t f s n  J u s t  for 
a moment t o  show you how r id feu lous  t h i s  p r a c t i c e  of $00 mmy 
orthographic p r s Jec t fons  can be ,  Thfs s l i d e  was taken from a 
drawing t h a t  was given t o  me by the  i n s t r u c t o r  i n  o u r  apprentice 
school fn Phi ladelphia ,  Perhzps some of you gentlemen would 
l i k e  t o  suggest what t h a t  b e a u t i f u l  drawing r e p r e s e n t s ,  Thatus 
r i g h t ,  it 9s " th ree  vfews of' a  cannon b a l l " ,  The draftsman who 
neg lec t s  t o  e l imfnate  unnecessary views from h i s  work has 

P1 committed what we f a m i l f a s l y  c a l l  t he  cannon balB b'9underg', 
The idea of any of our draf%smen, drawing t h r e e  views of a 
p e r f e c t  sphere is  u t t e r l y  r i d i c u l o u s ,  I Q m  p r e t t y  su re  we ~ Q E ~ Z  
have any draftsmen that would do t h a t ,  However, if you 
gentlemen w e l l  examine $he drawings t h a t  pass  across  your desk, 
I s m  sure  you w i l l  f i n d  many cannon b a n s  of t h i s  n a t u r e ,  (SLZZ~E), 

Point No, 5- I n v e  skfpped a few more, Observe t h e  use  
of t h e  e l abora te ,  p i c t o r i a l  and r e p e t i t i v e  d e t a i l ,  Mow heregs 
value consciousness a t  work, Bearing i n  mind t h e  puppose f o r  
which t h i s  drawing was made, an o u t l i n e  drawing, an %ns%alSa- 
t i o n  drawing, t h e  purpose  of whfeh is rne~e ly  t o  show t h e  
o v e r a l l  he ight ,  width+, length,  mounting dimensions, e t c .  
f o r  t h a t  purpose t h i s  kind of a d e l i n e a t i o n  ( s f m p ~ f f i e d  i911m- 
t r a t i o n )  served equal ly  a s  wel l  a s  t h ~ s  time consumfng a t t e ~ p t  
a t  p i c t o r i a l  r e p r e s e n t a t i o n ,  Keress  t h e  drawing from whfch % h i s  
s l f d e  was made, Some of you gentlemen, p a r t i c u l a r l y  these  %ran 
Philadelphia  and P f t t s f  f e l d ,  w i l l  recognize t h i s  a s  an ou t  l i n e  
of an o i l  c i r c u f t  breaker .  For many yea r s ,  t h i s  is the kind 
of an ou%Piwe of an o$P c 8 r e u i t  breaker  we sen% t o  t h e  p G w e k  
and Bight companies and publ ic  u t i l i t y  companies, We a r e  very 
proud and so  i s  Phi ladelphia  t h a t  t h f s  i s  %he m w  at~earn%fned 
o u t l i n e ,  I g l f  show this on the  screen a  l i t t l e  l a t e r ,  me-  
c i s e l y  t h e  same information presented i n  s t reaml ine  form with 
a l l  superfluous Bfnes e l iminated ,  Gne and one-half square f e e t  
of drawfng i n s t ead  of s i x ,  Our customers a r e  very e n t h u s i a s t i c  



about t h i s  kind of an o u t l f n e ,  We have had many compffmentary 
l e t t e r s ,  One customer s t a t e d  t h a t  a s  a r e s u l t  of the  s t reamlined 
ou$ffnes of apparatus  it required 2% less  time t o  prepape a s e t  
of s t a t i o n  p lans .  Why? Because t h e i r  engfneess and dkaftsmen 
would t a k e  t h e  e l abora te  p f c t o r i a l  ou%%$nes and t r a n s f e r  them %o 
t h e i r  s t a t f s n  layouts  i n  t h e  same manner f n  wh%ch we prepared 
them, Now t h a t  they were r ece iv ing  t h e  s t ~ e a m l f n e d  o u t l i n e s ,  3.t 
requi red  f a r  l e s s  t ime,  

Poin t  No. 7- omft d e t a i l s  of nu t s ,  b o l t s ,  and s t h e r  hardware, 
Show p l a i n  o u t l i n e s  where f t  i s  necessary t o  I n d i c a t e  pssf%90ne 
So many times on simple assembly drawings os layouts  considerable  
time i s  consumed showing common hardware Items. No need f o r  %h$s 
p i c t o r i a l  r ep resen ta t ion  where wegre merely t r y i n g  t o  show t h e  
r e l a t f v e  posf t fons ,  p a r t i c u % a r l y  when t h e  p a r t s  Ifst comp$ete%y 
desc r ibes  and i d e n t f f f e s  the  p a r t  by name and number. The pap& 
number placed i n  a pos i t fon  rep resen t ing  t h e  l o c a t i o n  of t h a t  
p%rt has been found s u f f i c i e n t .  

Here is  another  a t tempt  a t  p i c t o r i a l  r e p r e s e n t a t i o n o  C m -  
t a i n l y  again with the  parts f i a t  completely i d e n t i f y i n g  each 
p a r t  t h i s  e l abora te  dePfweation was not  n e e e s s a y  $0 convey In- 
fosmatisn t o  t h e  workek t o  put t h e  device t s g e t h e s ,  Thfa 
p i c t o r f a l  r ep resen ta t ion  on t h i s  p a ~ t i c u l a r  s l i d e  98 nsk t o o  bad, 
however, many times t h i s  fussy  d e t a i l  and too  many l i n e s  do more 
harm than good, 1% obPi%era$es important fnforrnatfon and makes 
the  drawing d i f f i c u l t  t o  r ead ,  

P ~ i n t  No. PO- cross-seetfonfng should be employed only when 
t h e  c l a r i t y  of t he  drawing depends upon f t ,  P a s t f a 1  c ~ o s s -  
sec t fonfng f a  recommended. We have found %ha$ %h%s p r a c t i @ e . o f  
hatching which a l l  d r a f t i n g  courses  and textbooks on d r a f t i n g  
teaches,  is a time consuming p r a c t i c e  to say t h e  l e a s t ,  1% can 
a l s o  be a dangerous p ~ a c t i c e ,  

We've a91 seen drawings where a f t e r  cons%derable time was 
s2ent  p lac ing  the  c r o s s  hatching, o r  t h e  many p a r a l l e l  Pines a% 
var ious  angles ,  f f  S t  was necessary t o  i n s e r t  some important 
information, d imermf~ns ,  o n n o t e s ,  e t e , ,  It was necessary t o  
e rase  some of t h e  hatchingof  WeVP1 see  some f l Ius%ra%Eons l a t e r  
where t h e  hatching a c t u a l l y  d id  more harm than goad, We r e -  
commend p a r t i a l  cross-sectfon%ng where c l a r i t y  2s n e c e s s a w ,  how- 
ever ,  -in many Ins tances ,  a s  you can see by this s l i d e  f l l u s t s a % % n g  
a s e c t i o n  thro~ugh a coupling, &he time consuming hatching is n o t  
needed at a l l  fop c l a r S t y .  Wefve taken dozens of dkawings and 
redrawn them, removing a l l  hatching completely and found $ha% we 
had a @leaper  drawing permft t fng b e t t e r  placement of dfmensfons 
and o t h e ~  important information,  Of course  t h i s  1s  t h e  way the  
textbooks and schooPs taught  our d ~ a f t m e n  t o  do i t ,  They teach 
even worse than %&Is. They teach draftsmen t o  use a d f f f e r e n %  
sectfonfng f o r  each kind of rnaterfal .  Now, f f  w e  followed that 
p r a c t f c e  90% today, we" be In t roub le  a l l  t h e  t ime ~ 9 t h  our 



many mate r i a l  s u b s t i t u t i o n s  and our m a t e r i a l  changes, t h e  d r s ~ l n g s  
would never be up-to-date,  HesePs  one drawing - J u s t  a  small 
one - d o n g t  know if you can see t h e  d e t a i l s  from a d i s t a n c e ,  
but ,  observe t h e  most conspicuous th ing  t h a t  probably took  t h e  
most prepara t ion  time, and t h a t  is  t h e  ha tching ,  See t h e  l a rge  
a r e a s  of hatching,  ZneidentaSly, t h f s  i s  one of those s p e ~ l a l  
hatchings I mentioned a  moment ago, c ross  sec t fons  f o r  s t e e l ,  
What happens now if we a r e  requfred t o  change t h f s  p a r t  to- 
malleable i ron ,  copper, o r  b r a s s ,  Are we golng t o  g e t  t h e  
drawing out ,  change t h e  hatching,  o r  leave it as ft i s  i n  which 
case i t  w f l l  be misleadfng? 1 thfnk  the  answer fs, xse h%t@?.kg 
a s  spar ingly  a s  p o s s i b l e ,  

Thfs s l f d e  shows a  new metbod of aimension-fng h o l e s  to 
provide g r e a t e r  s imp9ff fca t ion ,  Herevs  t h e  old nethod. The 
new method employs symbols so  t h a t  the  drawing i s  c l e a r e r  and 
t h e  workmen can read it more r e a d i l y  wi th  l e s s  chance of uks- 
i n t e r p r e t a t i o n ,  For ins tance ,  f i v e -  7/16 holes  - be r ~ a d i L y  
sees  t h r e e  i n  t h i s  p o s i t i o n  and two here ,  Likewise t w c -  
3/8-16 t a p s  a r e  shown i n  t h i s  pos i t ion .  This is a simple 
i l l u s t r a t i o n  but  t h i s  method f s  very a f f e c t i v e  on a so~gl%eated 
p a r t  l9ke a  t e l e v i s i o n  chass i s ,  where we have 200 o r  3G0 
holes .  

This s l i d e  i l l u s t r a t e s  a poin t  %hat  o f f e r s  oppsr tu i&y 
f o r  considerable  savings.  Within l i m i t s  a s m % l l  drawing @ax 
be made more e a s i l y  and quickly  than  a  l a r g e  one, Fss scme 
reason o r  o t h e r  t h e  Idea t h a t  p a r t s  must be drawn t o  s c a l e  
has increased t h e  s f z e  of our drawfngs beyond reason,  Simple 
p a r t s  w i t h  few dimensions need no t  be drawn t o  f u l l  s @ a l e 0  
This smaller  drawinggs gust  a s  c l e a r  and j u s t  a s  complete, TO 
determine how much too  l a rge  General E l e c t r i c  draw%ngs a re ,  
we gathered from a l l  over t h e  Company many drawings and had 
them analxzed, Qui te  a  job, however, a s  a r e s u l t  sf t h a t  study, 
we have concluded t h a t  General E l e c t r i c  drawings, on the 
average, a r e  s t i l l  6% %oo la rge .  The economic e f f e c t  of 
drawings which a r e  t o o  l a r g e  can be t e r r i f i c ,  The filing, 
fo ld ing ,  prbntfng,  mailing cos t s ,  e t c .  increase  i n  proport%an 
t o  the  s f z e ,  I would Pike t o  show you one example of a t o c -  
l a rge  drawing. Somelof you probably recognize t h i s  drawing, 
I t ' s  an o u t l i n e  drawing of a  genera tor ,  a  drawfng which was 
made t o  be s e n t  t o  %he customer, Now can you imagine f o r  
J u s t  a  moment, if you w i l l ,  a  foreman on a  cons t ruc t ion  s i t e -  
t r y i n g  t o  l oca t e  these  v a r i o u s  p a r t s  on t h e  l o t  with %his 
b luepr in t  i n  h i s  hand, e s p e c i a l l y  if t h e  wind 9s blswing, He 
probably c a l l s  t h e  General E l e c t r i c  Company some very fancy 
names. Well ,  t h i s  was t he  p r a c t i c e  f o r  many, many yea r s ,  b u t  
today t h e  Turbine Department i s  vexy proud and so a r e  we- 
t h a t  t h i s  i s  &he way theygre making t h e i r  genera tor  0utPSnes - 
3.8 sq, f t .  a s  a g a i n s t  57 sq, f t ,  J u s t  thPnk of t h e  customer 
s a t i s f a c t i o n  In a d d i t i o n  t o  t h e  saving af  d r a f t i n g  time, I 
don ' t  care  if it d f d n Q t  save a  mfnute i n  d r a f t i n g  time became 
t h e  drawing i s  only made once, but t h e  c o s t  of p r f n t h g ,  fo ldfng ,  



ffPfng,  e t e ,  goes on and on 

To be s u r e ,  t h i s  $8 an unusuaP d~ama%fe example, B2% we 
s t i l l  have many such drawings fn  t h e  GeceraB E S e c t r f c  C G o  T k . 5 ~  
s l i d e  shows a  photograph of a  ~ 2 m 9 1 a ~  drawinge Perhaps you Saw 
t h i s  on the f r o n t  page sf the July 1952 Menogram, 1% was taken 
En a customergs o f f i c e ,  It shows &he custsme2 ge%tSng h9s 
physfca l  exercfse  sve? $ha% b6Eg drawingo He appeays %s be 
w ~ e s t l i n g  with it, T h i s  I s  probably the  G , E ,  s a 7 e s ~ i a ~  e o d n g  fn 
t h e  door saying - %erevs a new d e a l  - value consc$ousness 5s 
working on drawings toovq - and he probably got  an  o r d e ~  f o r  a 
genera to r ,  1 hope s o ,  

Now we+e going to take a big Jump through the s l i d e s  slgkt 
up t o  Pofnt No, 19, Omit mference  par$ c i r c l e s  and asrows on 
l eader  I fnes  when f t  w f l P  no$ cause confusion, T&atPs %he same 
i 1 S u s t r a t i ~ a a  %ha$ t h f s  gentle ma^: asked about a  minute ago and it 
f s  a  practice IBrn very happy t a  say $ha% i s  being r e a d f l y  a c z e p t e d  
no$ only in t he  General E S e c t ~ S c  Company b u t  by o t h e r  csrnpan%es 
and Qsvernment agencies ,  We have wrl."cen a p p ~ o v a l  from t h e  

99 A S r  ? w e e  t o  use t h P s  p m c t i c e  on t h e i ~  drawings, This beforepv  
example you recognize i s  a  p r a e t f e e  of Bong s tanding ,  Take a 
drawing with 75 o r  80 parts and a f t e r  we have placed t h e  park 
numbers i n  posi t%on,  t o  go araenr-ad c a r e f u l l y  and enclose each one 
I n  a c i r c l e  seems $0 be  a  waste of time, Also the plac ing  of 
these  black b lobs  on the  ends of these  leader  i r o n s ,  Thaae b l a c k  
blobs a r e  commowPy ~ e f e p r e d  t o  arrows, If they-re ca r e l e s s ly  made 
and c a r e l e s s l y  placed, they do more harm t3an good, " r h l s  1s c e r -  
t a i n l y  more p rec i se  and mope direct, 

Wetre now up to Pofnk 21- The d e l l n e a t i o n  of commonly used 
o b j e c t s  can be g r e a t l y  sirnp91fied by s u b s t i t u t i n g  recognized 
symbols, We a r e  encouraging the g r e a t e r  use of symbol.$, We hawe 
many recognized and s tandard symbols today, a s  you gentlemen no 
doubt know, EPeet r fca l  symbols, weldlng symbols, archi%ectui?al  
symbols, e t e ,  This sfrnpPe example employs the  well known 2lurnSl!rig 
symbol and I u m  sure  p a r t i c u l a r l y  with a  B e l l  of Ma&erf%S Sdenzify- 
ing these  p a r t s ,  no p lumber ,{pfpe - f i t t e r  o r  s t e a m - f i t t e r  mii?d 
mfstake t h i s  f o r  o t h e r  t h a n &  T o r  t h i s  f o r  a  vaQve., 

PoPn% No, 25- When d e l i n e a t i n g  use as much f r e e  hand dr%w%ng 
a s  the  work permits i n  preference to usfng fnatrumen%so We%e 
t r y i n g  t o  encourage t h e  draftsmen t o  use more fsee-hand drawing 
and t h i s  l i t t l e  bookbet which 1 would l i k e  eaeh of you gen%lemen 
to take  a  copy of a t  t h e  c lose  of my t a l k B  gives  some vePy help- 
f u l  p o i n t e ~ s  and some a l d s  on how this q u a l i t y  of %pee-hand 
drawing can be e a s i l y  a t t a i n e d ,  It% very easy t o a t t a f n  k h % s  
quality w%th a  l f t % l e  gm.c t i@e,  

We a r e  a l s o  encouragfng %he use  of machine Bet te r fng  t o  
t h e  f u l l e s t  e x t e n t ,  Dependfng upon how I t  f s  organfzed and a d -  
minis te red ,  machine l e t t e r i n g  can be done i n  anywhere from one-third 



t o  one-f i f$h of $he time requfred f o r  time-csnsumQng hand 
l e t t e r i n g ,  0% course,  we a P s ~  ob ta in  mf fo rmf ty  and b e t t e r  
l e g i b i l i t y .  Itqs necessasy, of course, t o  gse the  proper  
machine . 

So much f o r  t h e  po in t  f E l u s t r a t i o n s ,  We're running 02% of 
t ime,  L e t D s  take a look a t  one o r  two drawings where we 
have r o l l e d  toge the r  numerous of these  po in t s  and s b s e ~ v e  ?he 
O v e ~ - a l l  e f f e c t .  Here% a ssfmple drawing of a  motor-gear 
reduct ion u n f t ,  The purpose af t h i s  drawing was merely 5~ 
convey i n s t a l l a t i o n  information, again l i k e  the  ail c % ~ c u i %  
brea.ker- o v e r a l l  ddrnensfons, Cer ta in ly ,  t h i s  kind of a s%i%piI- 
f i e d  d e l i n e a t i o n  serves  a s  j u s t  a s  good a framework fay  t h a g  
kind of information. 

Here's a  drawfng t h a t  was taken from one of o u r  Grounds 
and Buildings drawfngs, Twenty-seven drawlngs f o r  % E l t t l e  
bui ld ing  and on 20 sf t h e  27 drawfngs w e  found s e c t i o n s  and 
e leva t ions  of bu i ld ings ,  a l l  de l inea ted  f n  t h f s  e l abora te  
fashion .  The architectural courses teach  our  draftsman t o  do 
It t h a t  way and have f o r  yea r s  and, TVm s o r r y  t o  say,  s t i l l  
a r e ,  We t h i n k  itvs too many l i n e s .  Look a t  t h e  superf luous 
l i n e s ,  When we spread t h e  twenty s i z e  24 x 36 drawings 02% 
on t a b l e s  and examir-Edthern f o r  sfrnpl i f ica%ion,  t h e  most con- 
spicuous th ing  was t h e  l a r g e  a r e a s  of concrete  seet$onfng, 
This s l i d e  i s n f t  too  bad- t h e y P r e  j u s t  smal l  a reas ,  b u t  d o m  
a t  the  bottom we ran i n t o  foundations and foo t ing ,  2" and 4'' 
by 8 and 90" long completely batched wfth t h i s  beaut9SuE 
concrete  sec t ion ing ,  Some poor f e l low had spent  hoam rnixlng 
concrete  on those 20 drawings despf t e  t h e  f a c t  the  qJePy firs% 
page, t h e  f i r s t  paragraph of t h e  specification s t a t e d  khfs 
e n t i r e  bufldlng t o  be sf s t e e l  refnforced concrete  e o n ~ t s u c t f o n ~  
We suggested they d e l i n e a t e  t h e  xldes of bu i ld ings  i n  t h i s  
manner because we thought it I l l u s t r a t e d  t h e  eons t rue t ion  
j u s t  a s  we l l ,  I n  some r e s p e c t s ,  i t ' s  b e t t e r  because I t  provides 
blank a r e a s  t o  i n s e r t  Important i n f o r m a t ~ s n e  

On t h a t  same se% of drawings, w e  found 27 doors a % %  
i l l u s t r a t e d  i n  t h i s  b g a u t i f u l  manner, Mow c e r t a i n l y  t h e  f e l low 
t h a t  drew those  27 doors was not  value conscious,  A b e a u t i f u l  
p i c t u r e  of a  door t o  be sure ,  but  the  purpose f o r  whleh ft 
was intended d id  not  j u s t i f y  t h e  tfme spen t .  We suggested 
they draw them fn t h i s  manner because we thought t h a t  ao one 
could mistake t h f s  for anything o t h e r  than  a  door and they 
agreed,  

One of the men looking a t  t h e  drawings c a l l e d  our attentfa?.  
t o  the  keyhole i n  every door ,  Believe it o r  no t ,  every doo r  
was complete r i g h t  down t o  t h i s  Past  d e t a i l .  So much f o r  % h a t  
type  of drawing- now fe%gs g e t  back t o  product des ign ,  Here's 
t h e  o i l  c i r c u i t  breaker  o u t l i n e  we looked a t  a  while ago, 
Observe t h e  at tempt  a t  p i c t o r i a l  r e p r e s e n t a t i o n ,  The fussy  deta5.P. 



Afte r  you f r y  t o  dec iphe r  what a l l  sf 5hese l i n e s  rep~ese~h, you 
become l o s t  fn %he process  and give up and PlnaBBy d e c l G e  yaw 
don8$ need t o  know anyway as  t h e  purpose sf %he  drawing was 
merely t o  show $ns$alPa%fon dfrnensfons, Here is t h e  s%mpI:Pled 
o u t l i n e  sf t h e  same breaker ,  You canat g e t  a 3ompar%son of s f ~ e  
from t h e  screen b u t  t h e  simplified z u t l i n e  1s only 1 192 W e  f t o  
a s  compared t o  t h e  l a r g e r  cne wh%ch i s  6 sq, ft, This s l i d e  
shows a mechanical p a ~ t  - a s t u b  shaft of a gas &u?Sinee ob- 
serve t h e  r e p e t i % f s n ,  Observe a l so  the  l a rge  a m a s  of csoss 
hatching and the  d e t a i l  cf t h e  thread which 9s 80 fussy they 
reproduce on p r i n t s  as 2 b lack  b l o b ,  The o r i g i n a l  dr%w%ng 1s 
% h i s  s i z e ,  3.2 square f e e t ,  When $he ps fnc fp les  of s lmpl i f ica tS0n 
weTe put t o  work, it came d ~ w n  $a $ h i s  size, This  drawfng %a 
J u s t  a s  complete and J u s t  as accura te  b u t  only 3 s q O  fto lns%ea5 
of 12 s q ,  f t , ,  an irnpor%a.nt reduct ion  i n  s i z 4 .  I t h i n k  we have 
seen a16 t h e  s l i d e s  our time w i l l  permft,  Could we have t he  
Eights sn p lease .  

4 ' k u s t  these  few $ l % u s t ~ a t i o n s  whfch I have hurr%ed through 
have made it p e r f e c t l y  c l e a r  what is meant by simplification 
of deline%$ion and elirn5natPon of non-essent ia l s ,  Incfden%%S%y, 
E g m  su re  t h a t  you gentlemen a r e  i n t e r e s t e d  En t h g s  f a c t ,  Actua l  
t iming t e s t s  have proved tha t  the sEmpPPffed drawings @an be  
made a t  an average sf 35$ l e s s  t ime- r e a l  s f g n l f i c a n t  savings ,  

We a r e  a l so  teaching  a s lmpl f f i ed  form of dimensioning 
which we wonft  have time t o  go I n t o  i n  any d e t a f l  b u t  J u s t  $9 
i l l u s t r a t e  t h f s  new method b r i e f l y ,  take a look a %  these  s I%des+ 
I f  we were to apply o u r  convent i sna l  dimensioning methods %o 
this kind s f  dimensioning, t h a t  i s ,  dimensLon l i n e s  and arrow 
heads, we would have something t h a t  looked r fd fcu lous ,  This 
s l f d e  shows t h e  convent ional  method of dirnews%on%ng yard Pines 
on a fostbaPP f i e l d ,  In t h e  lower  r i g h t  you see %he same f i e l d  
dfrnensioned a s  we dlmensfon drawfngs , Ridf cu lsus ,  i s n  % %9%P 
Also, ff we wese t o  use conventional dimensioning for %his  kfnd 
sf dimensLon- observe how r i d i c u l o u s  i t  would appear ,  We ' ~ e  8-11 
accustomed $0 readfmg c h a r t s  P%ke $h4.s, We d o n q %  need the  arrow 
and arrow 1Snes t o  determine $he source sf each d%mensSone Mow 
whew t h i s  p r i n c i p l e  of dimensioning i s  appl ied  t o  a simple 
d e l i n e a t i o n ,  a r e s u l t i n g  @ P ~ r % T i @ a t i o n  is frnmedfa%eEy apparent  
a8 shorn by t h i s  s l i d e ,  The drawing $0 t h e  r i g h t  employs con- 
ven t iona l  dimensioning, The one t o  t h e  l e f t  i s  s implf f led  by 
u s h g  pkOgres$fve dimensioning, I n  some p laces  they @a11 it 
a r ~ o w P e s s  dimensioning, Take a look a t  what t h i s  form sf dfrnen- 
sfonfng does f o r  a m o m  complicated p a s t ,  Th%s sBida shows 
por t ion  of a l a r g e  power t ransformer ,  CsnventfonalPy dimen- 
s ioned,  Here's  $he same drawing using arrowless  or p ~ o g r e s s i ~ e  
dimensioning, Observe t h e  c l a r i f i c a t i o n .  The second drawfng 5s 
j u s t  as complete and j u s t  a s  a s c w a t e  as  %he first one, 

We wonvt  have $fme t o  d i s c u s s  t h e  t h i r d  and l a a t  modern 
paaactice which we a r e  endeavorfng $0 reach  f n  t h i s  l a ? i % i . % %  

program, Therefore 1 am gsfng t o  depend upan th%s l i t t l e  book- 
let t o  g e t  ac ross  the  principles and advantages of free-hand 



drawing t o  you, Here a r e  many a c t u a l  w o ~ k i n g  drawings msde 
e n t i r e l y  free-hand, Some of you may l f k e  t o  take c o p i e s  ~ 9 t h  
you t o  examine them more c lose ly .  Observe t h e  q u a l e t y e  They 
were made i n  our General Engineering Lab, where %hey a r e  now 
using free-hand drawfng q u i t e  ex tens ive ly .  One month or 5 
weeks p r i o r  t o  t h e  presenta t fon  of our  planned program $0 a  
department o r  d i v i s i o n ,  we obta in  one p r i n t  from each new 
drawing made by t h a t  p a r t f c u l a r  group f o r  a  period sf two weeks 
o r  more. These drawings a r e  c a r e f u l l y  s tud ied  and ana%yzed 
so  t h a t  we can observe t h e i r  prevai l fng  p r a c t i c e s  and a l s o  be 
a b l e  t o  t a l k  the5.r language and undexsstand t h e i r  problems 
when we come before them wfth the  Simpl i f ied  Dra f t ing  Programo 

From t h i s  group of drawings we make our seLectSsns f o ~  
t h e  "brainstormfng" sess ions  wh9ch fol low each presentat%sno 
And i n c i d e n t a l l y  t h i s  i s  t h e  most e f f e c t f v e  phase sf this 
e n t i r e  program, It works something l i k e  t h i s : -  Two o r  t h r e e  
r e c e n t l y  made drawfngs a r e  se lec ted  which o f f e r  some poss i -  
b i l i t y  f o r  "s impPfffcat ionm o r  " s t r eaml in ingno  In s e l e c t i n g  
t h e  specimen drawfngs we a r e  c a r e f u l  no t  t o  s e l e c t  the  se- 
c a l l e d  " h ~ r r f b l e  examplesv9 nor those whfeh off  e r  nQ apps r tun l ty  
t o  f l l u s t r a t e  t h e  p r i n c f p l e s  of s fmpf i f i ca t fon ,  We t r y  t o  
s e l e c t  s e v e r a l  average specimens whfch rep resen t  the  c u ~ r e n t  
p r a c t i c e s  i n  t h a t  department o r  d i v f s i o n .  

The specimen drawings a r e  then  redrawn by one of a x ?  
apprent ice  groups,  I n  making t h e  simpPdfSed vers ions  sf t h e  
drawings t h e  s tuden t s  a r e  i n s t r u c t e d  t o  use a11 sf t h e  known 
b e s t  p r a c t i c e s  which they had j u s t  l ea rned ,  A f t e ~  the  s p e c f -  
mens a r e  r ed ra f t ed ,  tlm both t h e  "beforeBq and " a f t e r "  drawings 
a r e  reduced photographical ly  and o f f s e t  copfes made f o r  d % s % r i -  
but ion  t o  the  audience a t  t h e  begfnnfng of the  "brafnstarm3ng" 
sess ion ,  

Now j u s t  a  word o r  two as t o  how this "brains%ormingH 
works, The technique 5s not  new, It i s  %aken from o u r  
engineering c r e a t i v e  course ,  It i s  a l s o  employed f n  our new 
"c rea t ive  Course fop  Design ~ r a f t s m a n " ,  I n  bo%h ins tances  ths 
procedure i s  used very e f f e c t f v e l y  t o  so lve  problems, Qus 
problem fn t h i s  i n s t h e e  f s  t o  explore s e v e r a l  drawings f o r  
s i m p l i f i c a t i o n  and i f  p ~ s e i b l e  i l l u s t r a t e  how they cou ld  be 
made i n  25 t o  5% l e s s  time and reduced a t  l e a s t  50% in s i z e  
with no Boss fn  c l a r i t y  o r  completeness, 

DurSng the "brafnstormfng" sessfons  a l l  " judlcfaP thfnkingtq 
i s  tempora.rf l y  ru led  o u t ,  ICleas a r e  c a l l e d  out ,  spon%aneo~s ly ,  
a s  they occur t o  t h e  audience.  If someone d i sagrees  wi th  a 
suggested s i m p l i f i c a t i o n ,  they have an opportuni ty t o  present  
t h e i r  case l a t e r  on, but  not  during t h e  7 'brafns to~ming ' . - 

A s  t h e  ideas  and suggest ions a r e  c a l l e d  out they are 
recorded, one by one, wfth a red crayon, on a  f u l l  s i z e  p r i n t  
of t h e  drawing which has been suspended from an e a s e l  in f r o n t  



of t h e  c l a s s ,  ThSs way 811 can observe t h e  pyoeess of aSmp99- 
f ica%ion develop, It 1s a veky %n$e~es%lng expe~iment ,  I only 
wlsh we had t ime t h i s  morning $0 give  t h f s  group an oppor%unf%y 
%o t r y  t h e i r  hand a t  sfmplifylng a few drawfngs, 

After %he c l a s s  has exhausted a l l  ideas  the photo reduced 
copies  nf the "simp$ifi.edB drawing, a s  mafie by %he appre5"c;ice 
a r e  d f s t r f b u t e d  f o s  csmparSsoa w i t h  t h e i r  efforts, The effects 
and benefi6s  sf t h i s  technique are immediate and long-las$%ngo 

Although we w i l l  not have time to engage in ax a c t m l  ' % ~ a l ~ -  
stormfng" session t h f s  morning, I would like to d i s t r l b z t e  m e  cr 
two "berore" and "a f t e r f f4  examples 6s %ha% you can make y o i ~ r  c%n 
a p p r a i s a l  of t h e  potent iah  savings tha t  can be r e a l h e d  by t h e  
app l i ea t fon  of these  new d r a f t l n g  eoneepts,  

Gentlemen, I" l5ke t o  ccnzlude by rest .at$ng %ha& khe 
purpose o f  t hese  p r e ~ e n t a t i o n s  to our  draftsmen and a l so  t o  t h e  
users  s f  our drawings 1s to demonstrate ways of thought that @an 
be developed for personal advantage, A s  I stated ear lie^, it 
would PSrni t  sar th inking   fa^ too much ff we e s t a b l i s h e d  t o e  
many hard and f a s t  r u l e s  of p ~ o c e d ~ n s e ,  hswevek, %he a.dop%i&sn of 
t h e  concept of s fmpl i f f ca t fcn  should become $he predominant 
thought  in d r a f t i n g  p resen ta t fon  and we a r e  usging each and 
every draftsman t o  use gocd personal judgment %n 9 t s  development 
and app l fea t fon ,  

We also o f f e r  a won3 es two of warning before we ~ 1 0 s e ~  
When using any of these  s h o r t  c u t s  or abbrevfated methods, we 
frnplaess upon our  d2aftsrnen t h a t  t h e i r  use does not ~elfefaf3 us  
of our ob l lga t ion  to t he  users sf our drawings, We t r y  t o  im- 
press upon them, that as good draftsmen tRe%r drawlsags musg,a% 
a l l  times, be c l e a r ,  l e g i b l e  and e a s l l y  underst~odo 

they have been t a u g h t - t h a t  ?he hallmark of a good draftsman is 
his a b i l i t y  t o  make beautiful p f c t u r e s  and many prsJe@%lsns and 
t h e  more p ro jec t ions  and t h e  more ~ e c t i o n s ,  the  be tbe2  t h e  
d r a f t i n g ,  But  a c t u a l l y ,  w 
a m  only a means of convey 
l e s s  %%me spent  on %he a@% 
more % h e  we w i l l  have f a r  
t hinklng 0 

Acd that's %he theme of t h i s  l i t t l e  book- "Sfnp%%f led Draf t ing-  
More Time for Creat ing ~ h f ~ k 2 n g "  which we pass out artek eaeh  
p resen ta t ion ,  Thank you, gentlemen- IPd 9%ke eaeh of you ts t a k e  
a book, 

Okay, thank you ve ry  much ME", Rau for a very i n t e r e s t i n g  t a l k ,  



D 
L. Re MILES --- HOW TO SET UP A VALUE ANALYSIS OPERATIGN 

Where should value analysis be done? Should it be In 
engineering and manufacturing methods, in purchasfng? Let's 
first of all say, successful value analysis can be done in any 
spot in the organization. It co~Ed be in engineering, %ant- 
facturing methods, or ft could be in purchasfng. It c s u f d  be 
on the staff of the manager-- thatPs a very Pogfcal p%%m 
and we have often been asked that question, 

Letts draw an analogy, We want to create the atmcspkere 
which will bring us the greatest percentage of sdccesaeso 
A surgeon could operate on a patient in a hospital, 2e  could  
operate in a house, in a barn or in a chicken shed, and t h e  
operation mightbe successful in any place, By axd large, t h e  
percentage of successes would be larger presumably Sn a 
hospital, so In talking about setting up value analysis, wstre 
on the same basis. Wetre going to try to thfnk of the p l a s  
where the percentage of successes will be best, I a m  s u r s ,  
however, that there are some barns that would be b e t t e ~  fcr 
operations than some houses, You will at least for the t ime 
being, of course, tailor the cloth to fit %he p%tSenk xhen 
you get back home, Thereas one thing to do, Petvs dong% 
compromise any of our basic principles of success, YouDre 
learning them- you know what they a-re. No poor s u c k e ~  having 
to go around needling somebody to get hfm to do some%h%ng 
that he should have done otherwise, No blind man's b l u f f  
that doesngt %Plow the manager to get the nonsense out ak hfs 
cost, No doing things that other people ought to d s  f ax  
because theyore not doing them, And we could carry t h e  Ifs% 
on and on, but I thfnk yousre seeing them, 

Now, let% Just a little look to see where it ought to 
work, The best thfng I know of is to take a report , and 
it could be any one of the reports. I happen to have two In 
my bag so wePIS use them, Letas look at page after page f o r  
a half dozen pages into each to see whether %his type of 
profit could best have sprung out of purchasing, manxfa@turing, 
engineering, or the managergs staff. 

L 
? 

This first one 1s the dryer drum where the.b$g dsurr: had 
10,000 holes perforated and then they stopped It and had 
perforated extra holes at each end of the metal to fasten St 
together, It was a purchased part, The analyst called in 
the supplier and safd, nwhat can we do to get thfs thing for 
less cost- the same performance, The supplier said "putting 
those extra holes in the end is what costs us real doughfl0 
"Why donPt you put it together with the same holes"? The 
result is that it was done and it saves a fourth of the cost- 
$35,000 a y e w ,  That suggestion could have come from wkere? 
It did come from the supplier, It was a purchased part- 9% 
was asking him what to do. It could have come from anywhe~e- 



sup planing people could  have t h o ~ g h t  of I t -  CUP engineers 
ceuPd have, our buyers could have t knsgh t  sf it, 

The next one- two standard sockets ape used In o u r  dryer; 
one holds %he ozone bu lb ,  one a Ifght b u l b .  $heyE~re adjacent, 
They cost 464 for the two, A vendor was asked if he eouBdnqt 
provide a special setup J u s t  f o r  thls job, maybe one bracket 
with two socket8 on instead, We did, Half the conne@&icns, 
one piece to handle instead of two and it goes from k6$ to 2149 
saves $X4,000. Where d i d  it come from? It was @ping up t o  
a vendor and telling him our problem and saying &a% do  yo^. 
propose", And next, a. band goes around the dryer- a b i g  wrap- 
around, It was put t o g e t h e r  at the top w i t h  f o u r  chann59s %RZ 
several bolts. What shall we do about it? Well, the ans9yst 
had come In  contact and seen these metal straps that they :me 
in paekagfng, so he called in the supplier of metal strapping 
and said what tkouble  would we have in gettfng 1% down ~ x l e r  
there and the supplier worked the thing out so that they cou ld  
j u s t  p u t  a metal stpapplng around and crimp it, saving $37,000, 
Well, tha% could have been done by a packaging man by o u r  
people ,  Actually, 1% was done by calling on a supp99er and 
bringing him fn and he did the job ,  Inc iden ta l ly ,  when that 
got into engineering departmen$ they said "Well you fehlowa 
havenv+, gone f a . r  enough, We ought to use t h98  new metal stitch- 
ing t>ezl-mique and s t f t c h  i% together which they did, and saved 
a n o t h e ~  $20,008 o r  so, 

HereU9 the next one which is a steel hub made and rnachfrsed 
from bar, and it costs 60$, A casting supplfer saSd " ~ ~ d  l f k e  
$0 make that from a  casting- you don8% need a29 t h a t  aetal some 
of those places and it will cost 22$ instead sf 6 0 0  It came 
from a supplier, It ~ s u P d  have been evolved by Methods and 
PPannfng if they knew just what a supplier could east, As we 
go through the book and IDL% turn %o another one now. 

Generally we find t h a t  the purchasfng va lue  analysis payoff 
comes From bringing new fnformatfsn in, which comes more easily 
fmrn suppliers than from ourselves, It has another dividend, 
Our own people can go ahead more successfully, Every good man 
has three times as much to do as he can do and t h i s  is an extra 
bonus ., 

Let9s Book a t -  % h i s  1s a disposal part, The f i rs t  page 
is a cast part costing 54&,, A supplier of the automotive 
industry who makes heavy stampings and 118" t h f c k  is no problem 
at all, draws up and shows how he can make the same part for 20$ 
thereby saving us $34,000 a year, The information came from a 
supplier again, d9dnPt it? 

The next 9s a bushfang co~tfng kdg$O I t n s  about an fnek in 
diameter, 2" Bong. I$ P s  used fop its ends, It P s  a cylinder- 
not for I t s  sides, A supplier who makes rolled bushings suggested 



making it a t  a  c o s t  o r  2$# i n s t e a d  of 296 savfng $27,000, 
That aga in  came from a s u p p l i e r ,  Could have come frsn someb23y 
e l s e  bu t  i t P s  an awful and s imple  way t o  have %% come w%%h 
a d o l l a r  s i g n  r i g h t  from some s u p p l i e r  who w i B P  pu% it on 
a b a r r e l  head f o r  you if you want t o  use  it and who r e a l l y  
knows what can be done,  

The nex t  p a r t  i s  a s t u d  which you have seen made as a 8 c - m ~  
machine p a r t  f o r  154 and two s u p p l i e r s -  Townsend who were here  
made it l i k e  a n a i l  w i th  a  head i n  t h e  c e n t e r ,  and t h e  other 
s u p p l i e r  who makes r o l l  s p a c e r s ,  made a  c o l l a r  t o  go on I t  
and i t  c o s t s  29# i n s t e a d  of l5$ wi th  a $50,000 a y e a r  sav ing  
which came from t h e s e  two s u p p l i e r s .  

Now, t h e  t h i n g  t h a t  we want f o l k s  t o  r e a l i z e  1s purchasing 
va lue  a n a l y s i s  is  an e x t r a  bonus of va lue  which comes from 
s u p p l i e r s  i n  a d d i t i o n  t o  eve ry th ing  t h a t  has  been csrnirig - 
from our own people ,  And t r u e ,  some of t h e  methods can be 
used t o  h e l p  ou r  own people b r i n g  f o r t h  more, Well, i f  t h f s  
i s  t h e  case ,  t h e n  i t ' s  a  p r e t t y  l o g i c a l  t h i n g  t o  have i t  in 
t h e  Purchasing o r g a n i z a t i o n  where t h e  door is  wide open t o  
s u p p l i e r s ,  I t a s  t h e i r  job t o  b r i n g  s u p p l i e r s  I n ,  The i r  
job t o  b r i n g  f n  t h e  i deas .  Tha t ' s  one r ea son  w h y  it seems %o 
us t h a t  Purchasing i s  a p r e t t y  l o g i c a l  p l a c e  b u t  f t  can be 
done s u c c e s s f u l l y  e lsewhere .  I t h i n k  I q P l  answer your ques t fons  
now on maybe a few more p o i n t s .  L e t t s  s e e  what t h e  gues t f ena  
a r e  on s e t t i n g  it up, Why should f t  be i n  Purchasing Ins t ead  
of eng ineer ,  we9ve covered t h a t ,  Maybe it s h o u l d n o t  - you can 
make it work anywhere, 

What i s  your  s p e c i f i c  recommendations as t o  t h e  b e s t  
p o s s i b l e  p l ace  f o r  va lue  a n a l y s i s  i n  t h e  o rgan iza t ion?  

Our s p e c i f i c  recommendation f s  t h a t  t h e  man i n  charge of' 
t h e  va lue  a n a l y s i s  o p e r a t i o n  r e p o r t  t o  t h e  s u p e r v i s o r  of 
purchasing of t h e  p l a n t  Icvolved.  I n  many cases  it has been 
s e t  up t h a t  way. 

I n  many c a s e s  t h e  va lue  a n a l y s t  w i l l  be a s p e c f a l f s t  high 
on t h e  s a l a r y  s c a l e  ahd he  may, I know, i n  s e v e r a l  c a s e s ,  
r e c e i v e  more t h a n  &Is purchasing supe rv f so r ,  That was cleared 
r i g h t  from t h e  top .  There was no h e s i t a t i o n  a t  a l l  t o  have 
t h a t  done, 

The p o i n t  t h a t  one of t h e  managers po in ted  ow$ %o u s  was 
t h a t  it would c e r t a i n l y  be f o l l y  when M r ,  Cordiner  wants some 
counsel ,  some l e g a l  counse l  t o  f i g h t  a b i d  ca se ,  t o  f i r s t  f i n d  
ou t  what t h e  l a t ~ j e r "  s a l a r y  was compared t o  hTs own and 
then  on t h a t  b a s i s  dec ide  whether t o  r e t a i n  him o r  n o t ,  So 
l e t q s  use t h e  same kind of sense  i n  t h i s  ope ra t fon ,  If a man 
i s  q u a l i f i e d  and t r a i n e d  as a purchasing va lue  a n a l y s i s  
s p e c i a l i s t ,  he can and must and w i l l  command a good s a l a r y  and 



he will do a good Jab and turn in from $10 to $25 for evzpy 
d o l l a r  of that salary,  

Mow, we mus%n*$ let somebody who misunderstands the way the 
organfzat ion 1s s e t  up, t ake  t h a t  man eway from the pw~?Ras%ng 
where he belongs and artfflcSa.%$y p u t  him in  enginees12g cr u n d e ~  
the manager or somebody g m t  beca~se they realize they are  ty ing  
one hand behf rd  him b u t  they Lhink thak 4 %  will be b s t t e r  to 
a m%n l f k e  " s a t  dohin t he r e ,  That 1s rzo"s,a0, L?f cotrrae, t k e  
thing t h a t  f o l l ows -  f f  t h e  px?ehss%cg men catch the ~$35-or.  s:d 
train themselves and e s m  up to the sppsrtunity, tkef~ saParics 
w919 be up where they belcng too and t h e f ~  pal&? t o  %he Compmy 
will be up where ?t should be, 

Me have had a few cases where they have sc?.L %t up as a 
class  Job,  They say, " ~ e g 3 S  have Lo p u t  a peg on t h i s  job the 
same as on o the r  jobs  because  theyPre in yurchaa9ng and we donB$ 
have any enginee~fng pafd jobs in ~ u m h a  s$rugP9, Sure t5-at 3 
J u s t  a matter  of mlsunderatanclLni~, bhat they 313-11 Peasan, It dse3- 
n v t  matter whether you p u t  an engineer on one side sf an a4sSn or 
the s t h e r ,  If he does e~glneerlng work of a hSgh c a l f b r e ,  heq19 
have to be on the same s c a l e  and he will, He is in our d % p % r b =  
merits where t h e  management has been taught ,  

Who explains t o  our supe~v9sor t k a t  we arc  now working fcr 
Purchas ing?  

Well, t h a t ' s  a wonderfpl question. You know how t o  har.C?e 
t h a t  now, I t h i n k  y o u f ~ e  all beeomfng s p e c f a l l s t a ,  Work 9 t  
o u t  with your supervf~or. F3nd odt what should be done In ysur 
own apea and s e t  i t  up that way. Don" t a k e  any ffghts, D@n9t 
pxaeeip%tat,e ak,y %robabbes when you go back b u t  J u s t  start teac'nicg 
"-,hem. If you have the  qual i f9.catfons t o  be a gcod value ana:ys%s 
speelallst, %t can be done, Maybe St wl14 take you a year ,  
Maybe you wPil have to find out whether t h a t "  the spot  Sos you 
b ~ t  Just keep ysur eye on that g o a l ,  Now, f f  you donP% naybe 
your job is to be a better buyer because of it, o r  be a better 
ecg5neer because sf i t ,  Maybe you'pe Interested fn  tbose  sf ,her  
t h f n g s ,  F ine ,  Thereps s o  reason $or  anybody having any ~ L t c h e b  
babbles b u t  J u s t  roll along and do the th$ng right, 



W i l l  we be d o h g  va lue  a n a l y s i s  work f u l l  tfme when w e  
r e t u r n  t o  ou r  r e s p e c t i v e  companies? 

It depends on each i n d i v i d u a l  ca se .  That" up t o  your  
.boss, whether you w i l l .  You wontt be i f  he h a s n P t  been ta?aght,  
and i t  w i l l  be up t o  you t o  t .each him w i t h  a l l  t h e  he lp  you 
can g e t ,  i nc lud ing  ours ,  I hope. 

I n  t h e  case  of a smal l  p l a n t  wi th  a shop engineer ing  g r c u p  
and a  purchasing group, i s  i t  b e t t e r  o r  p r e f e r a b l e  t h a t  va lue  
a n a l y s i s  be under engineer ing  o r  purchasing supe rv i s ion?  

I t h i n k  we've answered t h a t ,  

Should a va lue  a n a l y s t  be l oca t ed  i n  t h e  purchasing o r  
eng ineer ing  o f f i c e ?  

The va lue  a n a l y s i s  i s  a  purchasing f u n c t i o n .  S u p p l i e r s  
should be coming i n  c o n s t a n t l y ,  Any tfme a  va lue  a n a l y s t  
t h i n k s  t h a t  t h i s  i s  a l l  he has t o  work wi th ,  he i s  cutting 
h i s  p r o d u c t i v i t y  t o  a t  l e a s t  one - s ix th ,  He should have six 
good heads on every  job he comes t o  and those  heads- f i v e  
a r e  from o u t s i d e  of t h e  Company and probably one 1 s  a  s p e c % a l i s t  
w i th in .  He should be l oca t ed  i n  t h e  purchasing a r e a ,  Now,  
i f  va lue  a n a l y s i s  i s  loca t ed  i n  o t h e r  t h a n  t h e  purchasing a m a ,  
t hen  you f e l l o w s  who a r e  i n  charge must recognize  t h a t  you  
have t h a t  handicap t o  overcome and e s t a b l i s h  an  e s p e c i a l l y  
c l o s e  l i a i s o n  w i t h  purchasfng so  t h a t  y o u 9 r e  p r a c t i e a 8 l y  a 
member of t h e  team, 

DAVE SUGAR --- STUD WELDING 

I n  r e c e n t  y e a r s ,  s t u d  welding has come i n t o  prominence 
and has  provided des ign  engineers  w i th  a  new f a b r i c a t i n g  
technj-que. 

Stud welding i s  t h e  process  whereby meta l  s t u d s  a r e  end- 
welded t o  a meta l  p l a t e ,  by t h e  i n s t an t aneous  dischakge of 
c u r r e n t ,  This  i s  a  @mbination of p r o j e c t i o n  and a r c  welding, 
and a f f o r d s  a number'of advantages  n o t  provided by convent iona l  
welding methods, These may be summarized as fo l lows: -  

1, High produc t ion  r a t e s  may be e a s i l y  ob ta ined  as t h e  
e l e c t r i c a l  d i s cha rge  t a k e s  p l ace  i n  a  f r a c t i o n  of a 
second,  

2 .  A s  h e a t  Is l i b e r a t e d  du r ing  a  very s h o r t  pes lod ,  studs 
may be welded t o  very t h i n  s e c t i o n s  withoub danger  sf 
burn-through,  d i s t o r t i o n  o r  marr ing pa in t ed  o~  
p l a t e d  s u r f a c e s ,  



3.  The l e n g t h  of d i s cha rge  i s  automat icalPy con&rol led  
and as weldfng rod o r  f l u x  2s no& required, s k i l l e d  
welders  a r e  n o t  n e c e s s a r y o  

4. Extreme mob i l f t y  may be provided by means of p o r t a b l e  
welding guns, which can be c a r r i e d  t o  &he job,  

5, The equipment i s  v e r s a t i l e  and can weld a l a r g e  v a r i e t y  
of s t u d s ,  p fns ,  hooks, and so  on,  

6, There i s  no flame and as the  a r c  i s  of s h o r t  d u r a t f o n ,  
t h e  f i r e  hazard f s  minfmfzed, 

A t  Davenport,  we have i n v e s t i g a t e d  two s t u d  welding processes,  
t h e  Graham and t h e  Nelson methods, 

The Graham Stud Method uses  110 V A-C power and employs a 
r e c t i f f e r  and a c a p a c i t o r  d i s c h a r g e  p r i n c i p l e .  A l a r g e  v a r l e t y  
sf meta l s  may be welded, Inc lud ing  s t a f n l e s a  s t e e l s  and non- 
f e r r o u s  a l l o y s .  The s t u d  s f z e  I s  g e n e r a l l y  l i m i t e d  %o about  
112" d i a . ,  and s p e c i a l  s t u d s  a s e  n o t  r e q u i r e d ,  ( ~ o t  e x a c t l y  
c o r r e c t .  No f l u x  b u t  a s t u d  wi th  a p i n , )  

This  wnft p rov ides  an  e x c e l l e n t  weld, i s  very  e e o n o ~ f c a l  
and o p e r a t e s  a t  a  very  h igh  r a t e  of p roduc t iono  Unfor tuna te ly ,  
t h f s  machine i s  r a t h e r  d i f f i c u l t  t o  a d j u s t  and i s  t h u s  %im%ted 
t o  l a r g e  product ion r u n s ,  Mainly very small screws on pre -  
determined c e n t e r s ,  hopper f e d ,  

The MeSson s tud  welder is r e l a t i v e l y  simple t o  a d j u s t  and 
Bends i t s e l f  t o  smal l  r u n s ,  1% i s  t h e  u n i t  t h a t  we w i l l  be usfng 
a t  Davenport ,  

A s  s p e c i a l  studs a r e  r e q u i r e d ,  1% was found t h a t  ft genep- 
a l l y  was no t  economical t o  sfmply r e p l a c e  t h e  tapped ho le  wi th  
a  s t u d  b u t  by redesigning,  l a r g e  m a t e r i a l  and l a b o r  sav ings  
could be e f f e c t e d ,  

The s tandard  MG stud fg  made from 1090 s t e e l ;  has r o l l e d  
t h r e a d s  t~ provide a smaller weldfng base  and a f l u x - f i l l e d  
end,  A ceramic f e r r u l e  1s provided wP%h each s t u d  which serves  
t o  concen t r a t e  $he h e a t ,  s h i e l d  t h e  a r c  and l i m f t  t h e  s f z e  of 
the  f f l l e t  l e f t  a f t e r  welding,  The f e r r u l e  is  chfpped o f f  a f t e r  
t h e  s tud  has been welded, 

S tuds  up t o  P/2" i n  d iameter  may be welded w i t h  a  400 amp 
E-C g e n e r a t o r ,  F o r   large^ s t u d s  a l a r g e r  g e n e r a t o r  o r  two i n  
p a r a l l e l  a r e  r e q u i r e d ,  The maximum p o s s i b l e  s i z e  is  about  7/'8q'e 

The gun weighs f i v e  pounds and i s  q u i t e  p o r t a b l e o  It may 
be opera ted  a s  f a r  as f i f t y  f e e t  from t h e  g e n e r a t o r ,  



Each gun i s  equipped with a  chuck t o  hold t h e  s tud ,  and 
copper f i n g e r s  t o  hold t h e  f e r r u l e ,  There i s  a  d i f f e r e n t  s e t  f c ~  
each s tud s i z e ,  but  changing them i s  a simple opera t ien ,  cca- 
ple ted  i n  a  mat ter  of seconds. 

Perpendicular i ty  may be obtained by means of a t r i p o d  arrange-  
ment fas tened t o  t h e  gun, but  o the r  adap te r s  have been p ~ o v l d a d ,  

The length of discharge v a r i e s  w i t h  t h e  s tud  s i z e  and fs 
automat ica l ly  con t ro l l ed  by the  t imer ,  A tabula ted  s c a l e  of 
s e t t i n g s  a r e  shown on a  p l a t e  on t h e  d i a l  on the  f r o n t  cf the 
t imer . 

To use t h e  Nelson gun, the  opera tor  merely plugs a s t u d  
i n t o  the  chuck, p laces  t h e  gun t o  t h e  work and presses  the  
t r i g g e r ,  

An i n i t i a l  a r c  i s  drawn and a f t e r  a  molten pool h a s . f ~ r m e d ~  
a  spr ing f o r c e s  t h e  s tud home. The e n t i r e  opera t ion  takes  b u t  
a  few seconds and a  good opera tor  can weld up t o  f i f t e e n  s tu5s  
per minute, 

Studs may be located by means of inexpensive temp%a%es, 
o r  by p lac ing  t h e  pointed end of t h e  s tud  i n t o  centre-pmeh 
marks provided f o r  t h i s  purpose. 

Although we a r e  not  y e t  i n  production with thks  e q ~ l p m e n t ,  
we have s e v e r a l  a p p l i c a t i o n s  t h a t  a r e  being incorporated In to  
present  des igns .  We w f l l  now descr ibe  s e v e r a l  of these  t o  ycu, 

Contactor P l a t e  T-9862578 < - .  
F i g .  1 
This p l a t e  employed 128 - 3" s tuds  t o  support  var ious 

switch mechanisms, As t h i s  u n i t  has t o  be o i l  t i g h t ,  b l ind-  - 

tapped holes  a r e  employed. This n e c e s s i t a t e s  the  use of 
double threaded s tuds  and an expensive hand t fghtening  opera- 
t i o n ,  

Replaeing these  with Nelson s tuds  w i l l  e l fminate  t h i s  
opera t ion  and w i l l  rebuce t h e  cos t  of t h i s  p l a t e  from $32,00 
t o  about $20,00, a  reduct ion  of almost 4%. 

F ig .  2 
These supports  a r e  used t o  b o l t  bushings t o  t h e  cove2 ck 

power t ransformers ,  A s  %he bushings p r o j e c t  i n t o  t h e  t r a n s -  
former, heavy s e c t i o n s  a r e  requi red  t o  provide s u f f i c i e n t  
tapping depth t o  provide an o i l  s e a l ,  

We a r e  now gas -cu t t ing  t h i s  support  from a  s o l i d  p b t e  
and machining a  f lange  and a  gasket  groove, I n  addftfon,  
nine holes  a r e  d r i l l e d  and tapped f o r  t h e  mounting b o l t s ,  



F o r  a 22" d i a .  f l a n g e  s t e e l  p l a t e  22-518 x 22-518 x 
2-l/2* t h i c k  was used.  By employing Nefson s t u d s ,  t h i s  'clock 
of s t e e l  weighing 360 pounds can be reduced t o  a  b a r  1" x 
2 l/2 x 60, weighing only 42 pounds, 

Mounting 9s  provfded by welding t h e  s t u d s  t o  t h e  cover 
i t s e l f ,  and t h e  bushfng 1s supported by t h e  ba r ,  r o l l e d  and 
welded i n t o  a  r i n g .  The gaske t  groove i s  machined f n  the  u s u a l  
manner, 

Fo r  t h i s  s i z e  f l a n g e ,  we expect  t o  reduce t h e  c o s t  from 
$40,00 t o  about $14,00, about 65%. 

Pfg .  3 
Transformers a r e  provfded wi th  swi t ch  c o n t r o l  bcxes which 

must a l s o  be kep t  o f f  t f g h t .  

To provide tapp ing  dep th ,  heavy f l a n g e s  a r e  employed, and as 
t h e y  a r e  t o o  heavy t o  p u l l  i n t o  p l ace ,  g a s k e t s  p laced i n  s p e c i a l  
grooves a r e  provided f o r  t h e  o i l  s e a l ,  A s  t h e s e  gaske t  gkQQVeS 
must be kep t  q u i t e  smooth and t h e  d e p t h  a c c u r a t e l y  c o n t r o l l e d ,  
an  expensive machinfng o p e r a t i o n  i s  r e q u i r e d ,  

By r e d e s i g n f ~ g ,  t h i s  heavy f l a n g e  way be complete ly  e19m- 
b a t e d ,  The s t u d s  may be welded t o  a t h l n  f l a n g e  formed wi th  
t h e  box and t h e  gaske t  can be r e t a i n e d  by a sfmpPe gaske t  s t o p  
formed by welding a 4/16'' square  b a r  t o  t h e  f l a n g e ,  When t h e  
cover i s  pu l l ed  down t o  t h e  box, t h e  f l a n g e  w%ll d i s t o r t  suffi- 
c i e n t l y  t o  remove any unevenness and w i l l  form a good o i l  s e a l ,  

It has been e s t ima ted ,  t h a t  a  sav ing  of $24-00 can be made 
on a box approximately  15" wide by 32'' wide. 

W e  have tk fed  t o  I n d i c a t e  s u f f f c l e n t  a p p l f c a t t o n s  f o  show 
t h a t  l a r g e  sav ings  can be made by des ign ing  f o r  t h e  Nelson 
S t u d ,  and no t  by t h e i r  substitution f o r  cap sc rews ,  

Many more a p p l i c a t i o n s  have been found and s t 4 1 1  o t h e r s  will 
undoubtedly come f o ~ t h  as wq g a i n  f a m f l i a r i t y  w l t h  t h i s  t eck -  
nique , + 

However, a t  t h e  p r e s e n t  t ime,  we es t f rnate  t h a t  we can 
u l t i m a t e l y  save f n  excess  of $30,000 p e r  y e a r ,  

The Graham s t u d  weld f s  good f o r  h fgh  productfon r u n s ,  The 
salesman sa fd  t h a t  you can copy down your  s e t t f n g s  and use  I t  
t h a t  way. WeDve a  Nelson s t u d  welder wfth a se t  of  chucks, 
f e r r u l e s ,  a flame a r r e s t e r  and some o t h e r  gadge ts  a t  a c o s t  of 
$700 w i t h  t h e  t i m e r  and t h e  c a b l e s .  It would be about 25% less 
i n  t h e  United S t a t e s .  The Graham welder was somewhere around 
$500. Inasmuch as t h e  Nefson welder would prov ide  us with t h e  



t ype  of s e r v i c e  t h a t  we r equ i r ed  and we were s u r e  we coald  g e t  
small produc t ion  runs  wi th  it, we decided t o  purchase %%at  
u n i t ,  

We s u c c e s s f u l l y  welded a 3/8" s tud  t o  .093 tubfng with 
appa ren t ly  no ill e f f e c t s .  We t e s t e d  a  number of specimens,  
We could bend t h e  s t u d s  double .  A s  a m a t t e r  of f a c t  we ben t  
a 1/2" s tud  U-shaped on a 1/8" p l a t e  and broke t h e  s t u d  b e f o m  
t h e  weld gave o u t .  On a s m a l l e r  d iameter  s t u d  you could 
a c t u a l l y  p u l l  a b i t  of meta l  o u t  and leave  a  ho le  where t h e  
s t u d  was. 

We d i d  exper ience  some d i f f i c u l t y  i n  welding s t a i n l e s s  s t e e l  
with  t h e  Nelson gun. It d o e s n ' t  lend i t s e l f  t o  non-ferrous  
me ta l s .  We d i d  weld our  non-magnetic s t e e l .  It was Manganese 
s t e e l  bu t  l a t e r  on an  engineer  from t h e  Nelson people Game over 
and he t o l d  us  t h a t  we couldnqt  do it .  He expla ined  t h a t  
whi le  t h e  meta l  was h o t ,  t h e  s t e e l  was i n  a n  unacceptable  
range.  A s  it cooled down you approached a d f f f e r e n t  type  sf 
m a t e r i a l .  When t h e  t h i n g  went co ld  you could knock t h e  s t u d s  
o f f ;  bu t ,  when we t r i e d  it ,  it seemed t o  work a l l  r i g h t ,  

I t h i n k  we could hold t e n  thousandths  w i th  a  t empla te ,  
f i f t e e n  thousandths ,  anyway, I n  most c a s e s ,  where you9rz 
b o l t i n g  t h i n g s  t o g e t h e r ,  you d o n ' t  mind t h a t  t o o  muck, The 
f i r s t  job it was used on was a d i s t r i b u t i o n  t r ans fo rmer  t h a t  
had t h e  wrong s i z e  s t u d s  welded t o  a bushing mountfng f l a n g e ,  
Those were welded on t h e  p l a t e  be fo re  t h e  p l a t e  was welded 
t o  t h e  t a n k ,  There was no way of g e t t i n g  t h e  t ank  t o  a  spo t  
welding machine because t h e  t h i n g  was a l l  assembled, so  they 
chipped o f f  t h e  s t u d s  and they  used t h e  Nelson gun f o r  an 
emergency weld ope ra t ion .  It worked q u i t e  w e l l ,  We d fd  
s i x  t r ans fo rmers  t h a t  way, 

We haven" a c t u a l l y  gone i n t o  productfon bu t  we expec t  t o  
be l o c a t i n g  f e r r u l e s  i n  some a p p l i c a t i o n s  and s t u d s  in ot.herx, 
depending upon t h e  accuracy r e q u i r e d .  I n c i d e n t a l l y ,  a11 
a template  has  t o  be i s  a b/8" p i ece  of rnasonite, a h c l e  
d r i l l e d  t o  f i t  t h e  tgmplate ,  and a washer o r  something under- 
n e a t h  t o  a l l o w  t h e  g a s s e s  a chance t o  escape .  

Thanks, Dave, and now he re  i s  E ,  S. Yates  t o  t e l l  u s  
about T e x t o l i t e ,  



1 6 ~ 4 2 ,  

E, S. YATES --- TEXT0 EITE 

I am very p leased  t o  have t h e  oppor tun i ty  t o  t e l l  you about  
T e x t o l i t e ,  We i n  t h e  Laminated & I n s u l a t i n g  Products  Department 
a r e  proud of t h e  p a r t  ou r  p roduc ts  have played and do p l ay  i n  
t h e  v a s t  mul t i tude  of f i n i s h e d  p roduc t s  marketed under t h e  G o E o  
name, 

How important  i s  t h e  i n s u l a t i o n  i n  any e l e c t r i c a l  appa ra tus?  
From e a r l i e s t  beginnings  i n s u l a t i o n  was of b a s i c  importance 
i n  b u i l d i n g  b lgge r  and more dependable e l e c t r i c a l  appa ra tus ,  
And G.EOPs pioneer ing  i n  i n s u l a t i o n  made - our  Company t h e  leader+ 
f n  a l l  t y p e s  of l a r g e  e l e c t r i c a l  appa ra tus .  A l l  t h e  developments 
i n  s o l i d  i n s u l a t i o n  were f i n a l l y  grouped t o g e t h e r  i n  one d e p a r t -  
ment some f o u r  y e a r s  ago t o  cont inue  t o  provide t h e  same o v e r a l l  
va lue  i n  i n s u l a t i o n  t h a t  had become expected of G,E, a p p a r a t u s ,  

Now, one of t h e  phases  of i n s u l a t i o n  which began t o  develop 
some f o r t y  y e a r s  ago i s  ou r  p r e s e n t  T e x t o l i t e  l i n e ,  T e x t o l i t e s  
a r e  hfgh p re s su re  l amina t e s  which combine e x c e l l e n t  e l e c t r i c a l  
i n s u l a t i n g  p r o p e r t i e s  wi th  mechanical s t r e n g t h ,  chemical  i n e r t -  
n e s s  and good appearance.  

 ere go through t h e  T e x t o l i t e  f l i p  c h a r t )  

I presume t h a t  i n  Value Ana lys i s  you concern your se l f  wi th  
a91 f a c t s  of va lue  -- a l l  t h e  t h i n g s  which combine t o  enable your  
department t o  t u r n  o u t  a product  of adequate  q u a l i t y  a t  lowest  
f i n i s h e d  c o s t .  Sometimes t h i s  may mean a lower-pr iced raw 
m a t e r i a l ,  sometimes a  h ighe r -p r i ced  new m a t e r i a l  used i n  l e s s e r  
q u a n t i t i e s  o r ,  aga in ,  a  raw m a t e r i a l  which pe rmi t s  economies In 
manufacture, o r  which permi t s  a d v e r t i s i n g  a  g r e a t e r  va lue  t o  
t h e  u l t i m a t e  customer,  We have examples i n  ou r  experfence of a l l  
t h e s e  means of i n c r e a s i n g  va lue  through use of v a r i o u s  g rades  of 
T e x t o l i t e .  

( c h a r t  # l )  A t  E r i e ,  t h e  L&CE Department were us ing  molded 
s l o t  wedges made of #2018 phenol ic  a s b e s t o s  c l o t h  compoundo We 
submit ted samples of t h e  sams wedges us ing  phenol ic  a s b e s t o s  
paper ,  a much less expens ive  m a t e r i a l ,  The wedges weaae found t o  
be s a t i s f a c t o r y  and a  sav ing  of 1.55/c was r e a l i z e d  on an annua l  i 
usage of one m i l l i o n  wedges, o r  15,500,00 pe r  y e a r  s av ing ,  

(Char t  #2) A t  F o r t  Wayne, TextoSi te  #la3 canvas base  
lamina te  was long used f o r  wedges on Class A machfnes, An a t t empt  
a t  c o s t  r educ t ion  was made by gofng t o  a p o l y e s t e r - g l a s s  mat 
compound, However, it was found t h a t  t h i s  m a t e r i a l  was about  
15% more d e m e  than  #l13, s o  t h a t  t h e  apparen t  d i f f e r e n c e  i n  p r i c e  
was n o t  as l a r g e  a s  f i r s t  thought ,  Also,  Increased  c o s t s  o f  t o o l  
maintenance i n  f a b r i c a t i n g  t h i s  g l a s s  mat m a t e r f a l  made it c l e a r  
t h a t  it a c t u a l l y  -- c o s t  more than  # l l3 .  F i n a l l y ,  we suggested #I834 
paper  base  m a t e r i a l  and t e s t s  r evea l ed  t h i s  m a t e r i a l ,  though no t  
as though as #I%%, would do, and it i s  now being used a t  ha l f  t h e  
c o s t  p e r  pound, 



( c h a r t  #3) Many Navy p a r t s  r equ i re  t h e  use of GMG grade -- 
' g l a s s  c l o t h  with melamine r e s i a ,  Some time ago, Coshocton 

developed #I1540 melamine s u b s t i t u t e d  f o r  #11508 TextolPte ,  
We submitted t h e  ma te r i a l  f o r  Navy approval and, a f t e r  s e v e r a l  
competitors were given time t o  develop an  equiva lent  grade,  
t h e  Navy approved t h e  use of I t .  A saving of $.59 per  pound 
i s  r e a l i z e d .  

( c h a r t  #4) For  mechanical a p p l i c a t i o n s  #I13 has iong been 
a  s tandard.  I n  many a p p l i c a t i o n s  the  toughness of co t ton  f s  
needed but t h e  u l t imate  p r o p e r t i e s  of #113 not  r equ i red ,  #I1521 
has been developed using cot ton  mat, so t h a t  exce l l en t  mechanical 
s t r e n g t h  i s  achieved wi th  a  saving of $3.22 per pound, 

I n  another  case,  value i n  the  end product was achieved by 
using T e x t o l i t e  i n  place of lower p r i c e  m a t e r i a l s ,  Switchgear 
Department had experienced t roub le  with f i r e s  i n  t h e i r  appara tus ,  
#I1531 T e x t o l i t e  was developed and i s  used i n  place of such 
mate r i a l s  a s  Masonite and f i b r e ,  Not only a r e  the  breakers  now 
flame r e t a r d a n t  -- a  major s a l e s  poin t  -- but  t h e  TextoSfte fs 
l e s s  water absorbent ,  s t ronger  and tougher than Masonite, 1% 
has been poss ib le  t o  c u t  down the  th ickness  of the  s e c t i o n s  
requi red ,  reducing the  e f f e c t  of t h e  d i f f e r e n t f a l  i n  pound 
p r i c e ,  and reducing f i n i s h e d  product weight,  

Producing economies i n  manufacture i s  the  way i n  which 
laminates found a p p l i c a t i o n  a s  inner  doors In  r e f r i g e r a t o r s ,  
P r i o r  t o  1946, s t e e l  inne r  doors were used exclus ive ly  with 
f l a t  p ieces  of laminates used a s  breaker  s t r i p s  t o  provide a  
thermal break,  With t h e  advent of t h e  laminated inner  door with 
i t s  own thermal i n s u l a t i n g  p roper t i e s ,  a one piece construct%on 
was a t t a i n e d  and most r e f r i g e r a t o r s  today use t h i s  cons t ru@t%sn ,  
This i s  t r u e  d e s p i t e  t h e  f a c t  t h a t  s t e e l  i t s e l f  i s  cheaper per  
pound than laminates ,  

There a r e  many o the r  p laces  where T e x t o l i t e  has been ad- 
vantageously used, On desks and work su r faces  hard, wear- 
r e s i s t a n t  T e x t o l i t e  l a s t s  much longer than o t h e r  ma te r i a l s  and 
i s  most a t t r a c t i v e  i q  appearance. T e x t o l i t e  gea r s  a r e  o f t  
times longer  wearingtthan s t e e l ,  due t o  t h e  r e s i l i e n c e  of the  
ma te r i a l ,  T e x t o l i t e  tubing serves  a s  low cos t  ' insu la t ing  
bear ings ,  Severa l  shee t  s i z e s  a r e  a v a i l a b l e ,  so you can o f t e n  
save by choosing the  s i z e  which g ives  t h e  l e a s t  amount of drop- 
off  waste ,  I n  any cases  where you need i n s u l a t i o n  with high 
mechanical s t r e n g t h  t h i n k  of T e x t o l i t e ,  t h e  laminate backed 
up by the  Monogram. 

J u s t  a  few b r i e f  words about our o t h e r  products,  Mica Mat, 
mica and varnished c l o t h .  Mica Mat promises t o  be the  f i r s t  
major improvement i n  mica i n s u l a t i o n  i n  many y e a r s ,  Although 
t h i s  m a t e r i a l  i s  j u s t  g e t t i n g  i n t o  production, one grade i s  
a l ready y i e l d i n g  l a rge  c o s t  reduct ions  on locomotive motors, 



I t s  mSformity and high d i e l e c t r i c  3 ~ o m i s e s  l a r g e  savings fn t h e  
technique o f  insu la t fng  many items of e l e c t r i c a l  e g ~ f p m e r i ~ ~  

We a r e  a l s o  supplying a l l  types  of mica f l a k e  prcducts  t o  
meet a l l  G.E, needs. An example of r ecen t  developments prsmfs%ng 
User c o s t  reduct ions  i s  t h e  o f f e r i n g  of segment p l a t e  using #TO00 
r e s i n  ins tead  of s h e l l a c .  This p l a t e  i s  expected t o  permit 
s h o r t e r  seasoning cyc les  on many DC motors and genera tors ,  thus  
c u t t i n g  c o s t .  I n  t h e  l i n e  of varnished c l o t h  and paper we a r e  a l s o  
o f f e r i n g  mate r i a l s  of i n t e r e s t  t o  those seeking va lue ,  For 
example, varnished c l o t h  with a  s e l f  adheslve backing was used by I 

F o r t  Wayne and Canadian General E l e c t r i c  t o  e f f e c t  considerabSe 
savings i n  wrapping Class  "A" c o i l s .  Also, an improved varnished 
crepe paper has j u s t  been developed whfch can be subst$%uted In 
many places  f o r  b f a s  c l o t h  tape ,  a t  a  lower p r i c e .  

So, we ask you t o  th ink   of-^-^ T e x t o l i t e  and @-E insuPat ing 
products when you a r e  looking f o r  improvements o r  changes %n yous 
product,  Our salesmen and our t e c h n i c a l  people a r e  always ready 
t o  cooperate ,  We f e e l  a share wi th  yau in t he  respons9bI l f ty  
f o r  makfng @-E products t h e  b e s t  value t o  t h e  value ana lys t  we 
a l l  serve  -- our customers, 

Thank you, Ed, 

Fellows, I th ink  we have t ime  f o r  a couple of ques t ions  
I would Pike t o  introduce M r .  Pat  BeSorbo who i s  here wi th  me, 
Hevs  our va rn i sh  c l o t h  engineer  and he can answer any q u e ~ t f s n s  
on varnished c l o t h  you might have, 

Q e  What we could use i n  place of #2018 - t h a t ' s  a  c l o t h  base,  
c l o t h  asbes tos  phenolic ,  

A .  #I15 i s  the  recommended replacement. #2018 s e l l s  f o r  $1.98 
a  pound; #I15 a t  a d o l l a r  a pound, 

Q. Where i s  t h a t  befng used? 

A. Locomotive and Car Equ$pment i n  E r i e  and Weisman a t  Motor- 
Generator i n  Sehenectady i s  a l s o  at tempting t o  replace  #2m8 
w i t h  f t  and Turbine fs  tak ing  a  look a %  it  f o r  b P o c k i ~ g ~  - 

$, What p a r t s  a r e  they i n s u f a t i n g  with t h a t ?  

A ,  Mostly s l o t  wedges a t  the  present  t ime, 

Q ,  What 5 s  #I952 

A ,  #PI5 i s  an asbes tos  paper impregnated with a  phenolic r e s i n  
in c o n t r a s t  to #2018 whfch i s  a  c l o t h ,  an asbes tos  c l o t h  phenol ico  
98t a  pound- a bargain  p r i c e  compared t o  $1.98 f o r  #2018. g 



The ques t ion  concerns the  tops  which a r e  the  new types sf 
decora t ive  su r fac ing  and t h e  ava f l ab le  length,  size, e t c ,  

The tops a r e  ava f l ab le  i n  lengths  of 6 f t ,  and I be l i eve  
24" wide and we have made s p e c i a l  tops  f o r  var ious  p a r t s  of 
the  Company, It comes i n  a  c ross  cu r ren t  p a t t e r n  a t  the present  
time, however, we have made it with a  p l a i n  green o r  p l a i n  
black top, a s  t h e  case might be. For Company purposes i t  can 
be made a v a i l a b l e  t h a t  way. 

Q, What i s  t h e  p r i ce?  

A .  Well, l e t P s  see,  I thfnk  the  p r i c e  w i l l  approximate $30 
f o r  a  6 f o o t  l eng th ,  Itfs very simple t o  i n s t a l l ,  That 
would be Company p r i c e ,  It would be d i f f e r e n t  e x t e r n a l l y ,  

Q .  Is t h e r e  any bas ic  underlying philosophy regardfng i t s  
nomenclature system. Is t h e r e  any way you can t e l l  what the  
f i g u r e  is? 

A .  The ques t ion  concerns the  nomenclature of var icus  grades 
i n  t h i s  green book, TherePs no rhyme o r  reason %o I t ,  It 
j u s t  happens t h a t  #I15 was probably t h e  115th t r y  we had at 
t h e  asbes tos  paper laminate and t h a t %  it.  However, t h e  
Standards Dfvls ion have a t tached what we c a l l  f o o t b a l l  numbers 
t o  seve ra l  grades  and I be l i eve  t h i s  green l i s t ,  There w E 1 9  
be a  r e v i s i o n  very soon which w i l l  show t h e  Company numbers 
and i n c i d e n t a l l y ,  each and every one of you w i l l  be plaeed 
on our mailing l i s t  t o  rece ive  l i t e r a t u r e .  

The ques t ion  was whether varnished crepe paper can be 
used a s  a  s u b s t i t u t e  of varnished fabric, I would 19ke %o 
i n j e c t  a  l i t t l e  thought before  we leave here regarding t h a t  
ques t ion ,  A s  you know, varnished c l o t h  has been used f o r  t h e  
pas t  f i f t y  yea r s ,  and during recen t  yea r s  we%e t r i e d  t o  
introduce var ious  materi.als t o  replace  varnished cambric, 
We9ve t r i e d  non-woven co t ton  f a b r i c  and we%e t r i e d  t h l s  c repe  
paper but  j u s t  t h e  thought of using something e l s e  bes ides  
c lo th ,  f o r  ins tance ,  paper, has not  put these  proJec ts  
ac ross .  Now, i n  OUT , t e s t s  i n  regard t o  varnished crepe p%per 
we have found t h e r e  Ss no t  much s a c r i f f c e  f n  p ~ o p e r t i e s ,  
The d i e l e c t r i c  s t r e n g t h  and moisture absorbing p roper t f e s  
were almost i d e n t i c a l  t o  co t ton  c l o t h ,  Does t h a t  answer 
your ques t ion?  

I g d  l i k e  t o  add t o  t h a t  i f  I may- f o r  machfne wrapping 
don' t  t r y  crepe paper but  f o r  hand wrapping where the  t ens ion  
i s n q t  goo g r e a t ,  i t ' s  an adequate s u b s t i t u t e  f o r  b i a s  c l o t h ,  



17th  Day, October 28 

Larry Mfles t a & b g  on *"TTa$ue f s  t h e  Importan% ~hkng'" 

OUT s u b j e c t  t k f s  mornfng k s  "Value is  t h e  Pnaportnat ~ h f n g "  . 
What is value? Wegve done a l o t  of t a l k f n g  about 1%. What f s  
value, fe l lows? Value f s  nothing that can be determfned by 

-s tudying a product o r  a p a r t .  It eanot be done. Value 3 3  a 
r e l a t i v e  term. For  example, t h e  value of Mfss Amerfca 1953 w k % l  
not be de temfned  by usfng a mfcroscope to-- of course,  a tape  
measure would help-  but t h e  value of Mfss America wf %I be 
es tabl fshed  by comparfson of Mfss Amerfca wkth t h e  candidate  on 
t h e  l e f t  and t h e  candfda%e on %he r f g h t ,  The value of every- 
th fng  e l s e  1s determfned, not  by a stutfy of" t h e  paroduct f%sePf 
but by a eornpa~fson of t h e  merf ts  of k t ,  t h e  functfons of ft, 
t h e  c h a m  of f$,  what f $  does, wi th  somethfng e l s e ,  So f Z m %  
of a l l  l e t g s  g e t  one th fng  f n  mfnd, Value i s  cornparfson-- no 
knowledge of value.  Have you a wag ~f comparing t h e  th fng  
your re  studyfng? Well, no -- how can I compare t h a t ?  O h y ,  
then  you cannot eva lua te ,  Always value f s  comparfson, 

Eow, how f s  value determfned? F i r s t ,  you decfde what you 
want o r  whae you need, Now, i n  a house you decfde t h e  hause 
you wan%-- a roof and mybe  four  ~"osms. Now %he value of t h a t  
f s  determined by what f$ wouM c o s t  t o  g e t  a house wfth t h a t  
roof an& four  rooms an& a l i t t l e  wags f r ~ m  t h e  r a f  l ~ o a d  t r f e k ,  
f n  t h f s  loca t fon ,  o r  kn t h f s  one, f n  Scheneetadg o r  Albany, in 
Mew York, f n  Baltfiazore, That f s  value,  Value f s  comparfson, 
The b e t t e r  t h e  eomparPson, t h e  more accura te  t h e  eva lua t fen ,  
In a vaeatfon, wha"es value? You decfde what you want, You 
want a l azy  %wo weeks, A l l  r i g h t ,  How do you g e t  it, and what 
w i l l  it cos t?  You could go u-p on t h e  penfnsuPa a t  Lake Erke.  
That would be one good spo t  wf th  cer taFn c o s t s .  You could go 
down t o  Bermuda-- c e r t a f n  c o s t s ,  e e r t a f n  b e n e f i t s .  Another, 
another ,  another ,  another .  Soon YOU know how you can g e t  what 
you want and what 2% wf l P  cost; t o *  ge t  it i n  each p lace ,  Now, 
and only now, can you eva lua te .  Value f s  ~ o m p a r f s o n ~  

Then i n  s t a r t i n g  t o  eva lua te  anything, we must pravfde a 
b e t t e r  means than  anyone has up t o  now f o r  comparison, am3 then  
we w i l l  provide a b e t t e r  value. Well, most of you fel lows are 
marrfed, but i n  s e l e c t i n g  a wffe f t a s  t h e  same t h i n g ,  Pfsas'e, 
you deefde what you want. Wow you have t~ evalua te  a l l  M e  
possfbFl f t iea  , D o  you w a n m  s h o ~  piece,  o r  soneone who can 
cook? Well, you pkobably decide on a compromTse. Having 
declded, y ~ u  narrow down, an3 here a r e  a ha l f  dozen candfdates .  
You s ta r t  see ing  what t h e  s a c r f f f c e s  w k l 1  be, which Fs  what %he 
pr ice  Is I n  connection wFth each one. Value again .  You 
evalua te  them by comparison, 

Now that we have t h a t  concept thoroughly es t ab l f shed ,  then 
s h o u l d n ~ t  we be a b l e  t o  r a i s e  a t r i b e  of men In General F l e e t r f e  
who a r e  r e a l l y  value exper t s ,  because most of t h e  conaprfson has 
been done i n  a period of months o r  years  and they have a backlog 
of cornpartson. They pfek up a p a r t  and they can t h l n k  of a 
dozen jus t  Pfke I$, And they can eva lua te  f t  qufckly ,  P t h i n k  
we can do 'it, and I donvt know where it belongs. 9 would not  
be a t  a l l  s u r p r i s e d  If General EPectrPc should have one value 



%earn cons f s t ing  of maybe t k e e  men, ava f l ab le  t o  go from p lan t  t o  d 
plant ,  pu%%fng f n  m y b e  a week a t  a plant ,  wo%akPng fop  t h e  value 
a h a l g s i s  groups theye or any o t h e ~  g ~ o u p s .  A% t h a t  %fme they  would 
byafng before  them a l l  t h e  parts of a. motor, a91  the p8r ta  of a 
meter j u s t  l f k e  t h a t ,  and t h e s e  fellows would @a11 on a t e r r f f f e  
background of cornpasfson fnfaraat8on and say ,  "That fsn" rrfgkt, 
That cann$ be. Thatcs wonderful, Thatas %he b e s t  pave seen ,  These 
a r e  on %he border l fne t i ,  I donfit know, I wouldnut be a b e t  su~plaPse3. 
if" $wo years  from now we should have a value team I f k e  "eat a v a f l -  
a b l e ,  It 8s not i n  our f m e d f a t e  plans.  We 8 ve been wsxakEng on f %  
f r o n  t h e  o the r  approach, ,'- 

What we8re  t r y i n g  t o  do now Ps s t a r t t n g  from sc ra tch ,  aria we-e 
t r y f n g  t o  come up f n  &his  value th fng  s o  %ha% %he whole l e v e l  of a l l  
of us throughout t h e  company have more comparison fnformatfsn and 
can b e t t e r  analyze va lues .  We have %reed t h e  value team fdea a 
couple of tfmes , Once, over f n  Brfdgepox?t they  brought OU% a b ~ u t  
20 payats. We found &ha% i n  a day 20 p a r t s  could be handled, That 
was about our  pace, Of course,  we were n ~ t  s k f l l e d  19ke a team 
could be, and f t  was r e a l l y  possfble  t o  pofn$ ou t  w h e ~ e  a lo$ sf 
work could be done, 

Well, %hat 8s a l l  i n  our  value p i c t u r e .  P t h fnk  of an example 
where w e  missed a bfg order  f o r  0000 products,  The manager had 
heap& l - i t t l e  about value a n a l g s f s ,  Re c a l l e d  saying,  "1% s e e m  as 
though a11 of our  @ompe%ftors are yrpakfng t h e f k  p ~ o d u @ % s  f n  %he hay 
~ ~ f " t ~ ~  9: asked hfm what he meant, nWhg: he saftl,  ''OUT shop COB$ C 
on khfs 9000 o r  8000 s p e c i a l  -trr"ansforaers was nula ~3.0111petft0~ 
took t h e  order  f a r  60 eermts, How a r e  we gofng %Q l%ve f f  81% of 
our competftsrs can make t h e f ~  staff  f n  %he hay 107% and 6snOt have 
any overhead?" Well, wet11 have t o  fend a hag %sf%, 1 guess, t h a t g 8  
%I%, 

But l e t  'Js look a t  t h e  prsd,uc% Weg ve l o s t  %ha% order  but  b t 8 3  
put a qufekfe ana lgs f s  on. P t ,  so t h r e e  fellows again,  %He same three,  
sat as a value team two days on %he pas ts  of t h a t o  There w r e n G $  %os 
ma?.$ p a r t s  and %he eva lua t fon  brought. f o r t h  by those fe l lows  ahowed 
t h a t  we could have m d e  it f o r  60 cents  and made 25 per  cen t  p r o f f t ,  
It was t o o  Pate $0 do f$ thep .  The evibluatfon should knave been 
done before we los% the sable*. Now, what we want t o  d r i v e  home f s  
t h a t  value can be e s t a b l i s h e d ,  We don ' t  hase $0 guess about va lue ,  
Our managers donut hase t o  guess about m h e .  We know how t o  
e s t a b l f s h  value.  We s%art t ak ing  these  F i r s t  s t e p s  of eomwrfssn 
and based on sound comparfson, w e  do a r r i v e  a t  value.  Then, once 
es t ab l f shed  -- now I 8 m  gaPng $0 g e t % o  hot  grounils -- once value 
1s es tab l f shed  f a  1% no% poss ib le  t h a t  $he far -s fghted  mnagement 
of General E l e c $ r b ,  sag, 5 o r  10  years f r o n  now, w f l l  t a k e  t h e  
vfewpofnt t h a t  they wfPh not  allow a117 cos t s  f n  our c o s t  s e t u p  t h a t  
a r e  above value %%thou% %he s p e c i a l  approval of the manager? That 
what mnagers  a r e  far -- ts appmve th ings  whfeh aecordfng t o  a 
aya%en should be done one way, bu t  f o r  specfaP reasons,  benef'fL by 
belng done another ,  Supposing then, t h a t  ins t ead  of our present  
system, we f i n d  ourselves wi th  a system where $he manager says 
' ' s ~ e s ~  p a r t  i n  our product must r ep resen t  value.  P f r s t  of a l l ,  1 
expect you fe%lsws t o  estab'lfsk., value,  and t h a t  can  be done. 
Theregs no ques t fon  about t h a t ,  Once ftos established, it c a n a %  be 



above value unless  P approve it 

'That would put a l o t  of d f f f e r e n t  complexfons on a l o t  of 
th ings .  F f r s t  of a l l ,  our  Sa les  Department wflP never have t;o 
wring more money out of t h e  market than  our competftor would 
f o r  t h e  same device .  Secondly, the  problem of manufacturfng 
f o r  value would show up f n  t h e  m%nufacturing a r e a  and we would 
make t h e  thfngs t h a t  we can make f o r  value and show a p r o f f t  on, 
and we w i l l  buy %he thfngs we c a n j t  make f o r  value,  unless  t h e  
manager approves payfng more t h a n  value.  But t h e  bfgges t  
d iv iden t  of t h e  whole thfng,  as fde  from keepfng o u r  f a c t o r i e s  
f u l l  of p r o f f t  work ins tead  of havfng a l o t  of non-profi t  
marginal operatfons,  and asfde  from securfng  t h e  market so  
t h a t  we know t h a t  wetre g e t t l n g  more and more of f t-  5, %O 
o r  15 years  ago ahead on a s o l f d  basfs ,  we w i l l  not have t o  
l o s e  marke%s t o  f fnd  we have poor value.  Now w e  propose f n  
about a year  t o  s t a r t  %el1Fng t h e  managers, and meanfng f%,  that  
t h e  day when we f f r s t  l o s e  m r k e t s  and then  determfne that we 
have poor value f s  gone, t h a t  now, we value a n a l y s t s  throughout 
t h e  company can p redfc t  l o s t  maskets. We donut have t o  lose  
them f f r s t .  

Now, t h a t a s  more ser fous  than  you fel lows th fnk  on t h e  
face  of f t .  P4P we had a salesman here,  he would t e l l  you $ha% 
1%" one t h f n g  t o  keep bus iness , -  f t B s  a n ~ t h e r  th fng  % Q  get 1% 
back. Row, w e k e  gofng t o  be t a l k f n g  about t h e  cold c o n t r o l  a 
l i t t l e  l a t e r  f n  a p r o j e c t  s tudy ,  We used t o  s e l f  two and a 
ha l f  mi l l fon  of them- a mi l f fon  and a h a l f  outs fde ,  PhfPco, 
Norge, and many s t h e r  companfes bought them. Why d i d  they  buy 
them? They p f d  plenty f o r  them. Well -Pt a good product- 
it has t h e  G-E name f n  back of %to  Our salesman always s a i d ,  
'Do you want t o  g e t  f n  t o  t roub le  wi th  some of t h f s  shoddy 
s t u f f ?  Yousre making t o o  good a box t o  j u s t f f y  tha t , '  And theg 
ta lked  them i n t o  it f o r  a few yea r s ,  It got s o  badly out  of  
balance,  they  s t a r t e d  buyfng t h e  o t h e ~ s ,  By gosh, theg  found 
out t h e  o the r s  workecl, We cant% g e t  t h a t  business  back now sn 
anycning l i k e  t h e  terms we could have kept it on, Tha%Qs the 
opportunftfes  %hat a r e  ahead of us f n  value ana$ysfs , I' %hfnk 
I D l f  break thfs rfgh% h e r e ,  1'91 announce my next  job and %hen 
w e ' l l  go back and tpke any quest ions you l i k e .  

Our next  job, Letts do a p ro jec t  together ,  o r  somethfng 
l i k e  t h a t ,  Wetre gofng t o  t ake  a project--  t h e  cold cont ro l - -  
and 9 w i l l  t h f n k  out loud wflth you every s t e p  r i g h t  from t h e  
s t a r t ,  r i g h t  on through i n t o  s e v e r a l  p a r t s  because f t 8 s  jus t  
l i k e  t h e  s t u f f  youore workfng on and w P l l  be worklng on. Mow, 
before 1 do t h a t ,  would you I fke  t o  a s k  any ques t f  ons o r  make 
any comments about value? O r  about t h e  importance sf value? 
Bo? Well t h a t o s  swe l l  because 1% aanxous t o  g e t  a long wfth 
thiis . 

You have seen  t h f s  example before,  but  f t P s  s o  c l e a n  
cu t  t h a t  P want t o  show 2% again,  bu t  show'dffferent  thfngs 
a l t o g e t h e r .  Here it fs, a psoduct t h a t  we have made as good 
a s  engineering and manufacturfng f n  General  E l e c t r f c  f n  %ha% 
a r e a  knew how t o  do f t  , ~ u t  s t f  l a  we ' ve l o s  t t h e  m f k e t ,  
The horse f s  gone, The commercial department brought 1% 
LA-- TI- .bA %-- 4-- r r - P % t ~  --,, r\P rtats~qlq k h f s  



s o  you can t f e  f t  f n  wfth gour own experfence,  The salesman 
brought f t  and sa fd ,  "What can we do? Engfneerfng, manufac'eurfng, 
cos t  reduct ion  g ~ o u p s  say  theregs nothfng more we can do wfth 1%. 
Oh, weave got a new desfgn they a r e  workfng on, but  f t  w i l l  be two 
o r  t h r e e  years  before f t  Vs on the  market. We want tQ e a t  I n  t h e  
meantfme . C a n B t  you do s omethfng?" 

Well, t he  f f r s t  s t e p  was t o  c a l l  t he  engfneers .  In t h f s  case 
Invi ted  two of them $0 come up ahd have lunch and spend a l l  
a f te rnoon away from telephones and c a l l e r s  . The th fng  was d f s -  
cussed wf th  those engfneers . What as t h e  job of tlafs? And we 
don" ca re  f o r  them t a  go t o  g rea t  d e t a i l .  Probably the  f f r s t  two 
thfngs they  t e l l  you a r e  t h e  key thfngs because t h a t "  what they 
t h f n k  I s  t he  job of t h f s ,  and t h a t "  why t h e y t r e  dsfng 1%. What 
f s  t h e  job t h f s  has t o  do? The ffnast two o r  t h r e e  key things w f l l  
be t h e  major reasons . If one s T  those reasons f s  wrong, youu r e  
probably f n  and I f  f t v s  not ,  you w f l l  probably f fnd  a way t~ cover 
those t h r e e  reasons a t  l e s s  cos t  and yougre probably f n *  The same 
th fng  f o r  every pa r t  throughout.  Dfscussed It, dfscussed what theg 
thought of doing and h a v e n o t ,  Thfngs they've t r f e d  t h a t  f a f f e d .  A 
ha l f  a day f s  about r f g h t .  They donst have tfme t o  ge t  a l o t  of 

, e r s a -  f ea r s  and doubts of Psng s tandfng f n  shop work f n t o  t h e f r  @omr 
%fans . Then, wee mae ready t o  s t a r t ,  

We took I t  a p a r t  of course,  and I forgot  whfch par t  w e  s t a r t e d  
on, but we mfght jus t  a s  we l l  s t a r t  on t h t s  clamp. Mow, what i s  Et? 
P e n s  a phosphor bronze clamp. The mfnute %he words phosphor bronze 
come up, a l o t  of ppopertfes s tand  r f g h t  out t o  an  a l a l g s t .  F f r s t ,  
twenty t o  twenty-f ive  cents  a pound more than  sp r fng  b r a s s .  Second, 
proper t fes  t h a t  would s tand mf l l f  ons of f lexfng--  t h a t  8s what we D r e  
gwttfng f o r  our twentg-ffve c e n t s .  Thfrd, a property of f n s t a b f l f t y  
whfeh through the years  w e l l  change a P F t t l e .  Those a r e  t h e  t o p  
%hfngs P th fnk  of when I hear  anybody say phosphor bronze. Well, 
how does it s i t  here? Here, we put f t  on and never t ake  i t  b f f .  
Weore throwing away a l l  of the  f l e x  p roper t f e s .  What do we do about 
I t ?  And why do we have a b f g  t h f n g  Pfke t h a t  t o  hold %he cover on 
anywag? Wliy not a couple X f t t l e  e l f p s ?  That was fnves t fga ted  
Why not  make thEs s o  f t  can be sEfd en,  That brfngs problems of 
moldbg .  That was fnvestkgated.  Why not  make %hfs  a l f t t l e  th fnner  
s o  we can put it f n  here and $nap f t  f n ,  Eeve seen  snap-fn p l a s t f e s ,  
That was fnves t fga ted ,  How about usfng t f n  sp r fng  s t e e l ?  Ss t h e  
people who would make a s p ~ f n g  s t e e l  pa r t  were brought f n t o  i t ,  Haw 
about a sp r fng  bronze? How about a phosphor bronze? Not phosphor, 
How about a sp r fng  b rass?  How about a n  alurzafnum? SfSPg. Alunafnulzl. 
d o e s n u t  have t h a t  much s t r e n g t h ,  Doesnot f t ?  1 d o n v t  know. It 
dfdnat  yesterday when P s tudfed  f t ,  but  f% mfght today, s o  we put 
1% up t o  t h e  alurmfnum companfes , Dans t you have a n  aP%s y of aaumfnuna 
t h a t  wouSd hold f n  enough . t o  hold %hat  cover on? We jus t  bend f t  
and c u t  o f f  and ge t  t h r e e  tfmes t h e  weight f o r  t h e  same c o s t .  The 
ne t  r e s u l t  of a91 sf t h a t  was f f  you donut need anythfng nea r ly  t h a t  
s f z e  jus t  t o  hold t h f s  I f g h t  cover on, make it smal le r .  And 
aPudlfnum bronze would clo f t  we l l ;  sp r fng  bronze would do it we%I, 
They were afrakd f n  p l a t f n g ,  They t ang le  badly you see ,  s o  t h e r e  wm 
a problem t h e r e  sf t ak fng  s t e e l  and platTrlg these .  Then 1% was 
suggested t h a t  theg were pseplated arnaterfal and jus t  c u t  I% o f f .  
That would leave % f t t l e  possfble  ends t o  ~ u s t .  There was f e a r  t h a t  
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t h a t  would be bad, Some s a i d  it wouldnBt be bad. Then f t  was 
suggested t h a t  those l f t t 1 e  ends be turned down and t h a t  t h e r e  
would be a n  end put I n  here s o  t h a t  the  ends t h a t  r u s t  a r e  
out of s f g h t .  Well, t h a t  mfght be a19 r i g h t .  And t h a t u s  
about t h e  b a l l  of wax t h e  way f t  went down t o  t h a t  f a c t o r y .  
This was s o  e a r l y  f n  t h e  game t h a t  we h a d n B t  y e t  worked out  
t h e  suggest ton s h e e t s ,  Thfs went on f n  t h e  regular- cos t  
reduct ion procedure, What dfd they  do about f t ?  P donc% 
know. P a l l  be cons i s t en t  even if 1 have t o  I f e  a P i t % % € ? .  

Next p a r t .  Le t t s  look a t  thlis cover ,  Now weDre  looking 
a t  your p a r t s .  When we look a t  t h i s  cover we donn% know any- 
t h i n g  about I t .  f t g s  tough. We "e not  s u r e  anythfng can be 
done. ' f i a t ' s  t h e  f f r s t  th fng  about i t ?  It cos t  four  cents  
That 8s $40,000 a yea r ,  What does P t  do? I n  t h e  r e f r f g e r a t m  
i t f s  up above t h e  f ce  cube compartment. I f  you Book up under 
t h e r e ,  you can see  f t .  Has the  holes f n  t o  l e t  mofsture 
condensation run out .  Gee, f t  us a p r e t t y  thfng.  We go ts 
General E l e c t r i c  and t e l l  them, "Wetve l o s t  t h r e e - f i f t h s  of 
our busfness f n  t h f s  , We're chargfng more than  the  t r a f f f c  
can bear .  Row, wenre e i t h e r  gofng t o  s t a y  out of t h e  busfness 
o r  weere  gofng t o  do somethfng about i t .  If we do somethtng 
about f t ,  younve got t o  do somethlng about E t ,  We We a91 got 
t o  do somethfng about k t .  What can you do?" 

They came back and sa fd ,  "You canvt do anythfng. Four 
cents  I s  t h e  minfmum."At the  same tfme, an i n v e s t i g a t i o n  
outs ide  brought quota t ions  f n  t h a t  were no b e t t e r  than  f o u r  
cen t s .  A l l  r f g h t .  We devaluated t h a t .  You have t o  have ft;  
four  cents  f s  f t s  value.  Then, do you have t o  have f t ?  Bow 
e l s e  can we do f t ?  A Lo% of o the r  ways. Why d o n D t  we use a 
f i b r e  of some kfnd? Well, it picks up mofsture and f t  would 
expand. Why don" we use a g las s  type mater fa l?  Pt t s  
breakable and might ge t  down f n  t h e  food, and on and on and on, 
This f s  our own se l f - ana lys f s  of i t .  What f s  t h f s  mater fa l?  
Well, i t f s  a phenolic t h a t  us a s p e c f a l  non-odorous . I d o n v %  
h o w  how you would say t h a t ,  What do you c a l l  I t ?  A specfa1  
odorless  phenol%@? Well, cangt we ge t  t h a t  f n  a lamfnated 
mater fa l -  maybe 1/P6t1 t h i c k  o r  1/32" o r  somethfng over it"! 
What would f t  costTc A cent  and a ha l f  fns tead  of f o u r  mn%s 
as  i t  works o u t .  That avenue of s%udy then  causes you t o  t u r n  
it over backwards where Z t 8 s  a f l a t  su r face  and you s e e  f t  
f i t s  on t h e r e  just  a s  w e l l  Lf you hold f t  on t h e r e .  1% w f l l  
cover it up, That would be a cent  and a h a l f  ins tead  of 
four  c e n t s ,  When t h e  a n a l y s t s  got t h a t  f a r -  l e s s  than  half 
f o r  what seemed Pfke t h e  same performance wfth no major road 
block- t h a t B s  f a r  enough, s o  we81% leave t h a t  pa r t  and got on 
t o  t h e  next one. 

Gee, t h f s  f s  a tedfous thfng  t o  l i s t e n  t o ,  but  1 donnf, 
know of any b e t t e r  way t o  teach  you fe l lows ,  W e B l l  t f e  f n  
e v e r y t h h g  weove heard up t o  now toge the r .  The next t h f n g  was 
t h f s  copper c o i l  whlch i s  t i n  p la t ed ,  Orfgfnal ly  t h i s  had 
a l a r g e r  end, a 3/16" about t h a t  f a r ,  and it c o s t  8100,000 
f o r  the  copper tubfng, two s i z e s .  They were brazed toge the r .  
F i f t y  thousand d o l l a r s  was f o r  the  tubing,  a pfece about a foo t  
long and 118" i n  diameter and a pfece about 6'' long, 3/16" i n  
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diameter .  That" $50,000 f o r  t h e  eoppei- and &0,0Wto put them t o -  /- 
ge the r ,  Well, what s h a l l  we do about i t ?  We a l ready  but f t  from a - 
vendor a s  comp%ete , Let % s ee what we can do f % f a r .  Wef 1, we 
couldn ' t  braze them together  fer much l e s s  than a nfckel ,  they  t o l d  
us . That fl s a 10% of money when you have a ~gf  l l i o n  t h i n g s ,  Here s 
t h e  o r i g i n a l  tube t h a t  was used, a b i g  s e c t i o n  and a small .  Well, 
a11 r i g h t .  I t a s  t o  gfve tkem a smal l  eonnectfon then,  and a b f g  
opera t ing  end. How can we do f t?  Suppose we had a two-step draw s o  
an  automatic machine s t a r t e d  drawing t h f s  tubing and changed auto-  
a a t f c a l l y ?  Well, they don" do t h a t ,  They dFdn% dds t h a t ,  i s  a 
b e t t e r  thFng t o  say .  Nobody knows u n t f i  theytve t r i e d  today what 
s p e c f a l f s t s  can do, Me got f n  touch with t h e  two b e s t  tube drawing 
people. One of them sags you canct do i t ,  The o t h e r  took 1% f o r  a 
couple of' weeks and s a i d ,  "We can do f t  . Wet ve made up a dozen 
samples . Here they  a r e  ." They were n i  ce and smooth. Sounds E l  ne . 
How rnueh? Instead of t e n  eents  a piece they cos t  nfne cents  a 
piece s o  wetve gone from $100,000 down t o  $90,000 and have a much 
sraasothe~ job, Well, weare s t a r t f n g ,  but  tha tgs  no% enough- We want 
t o  ge t  h a l f  on a l o t  of t h e s e  c o s t s .  Then going back aga in  a l u c Q  
thfng  f e l l  f n t o  our  l a p s .  We werenvt smart enough t o  ge t  it, bu t  f t  
happened t h a t  a man s e l l i n g  swaging machines walked f n t o  t h e  o f f f c e ,  
ID 91 never know why. A swagkg  maehine i s  a kfnd of a r o t a r y  hammer, 
a s  a l o t  of yon know, You push t h f s  t h i n %  i n t o  t h e  mfddle and I n  
e f f e c t  f t  hammers a l l  around a t  once s o  ft jus t  br ings  it  down f n  
s f z e  . He quoted 00 %he machfne, Our methods people f fgured 1% up, 
and he would t ake  t h e  f f v e  cents  s t i l l  f o r  t h e  copper, the b igger  
s f z e ,  and he would swage on %he smal l  end on the  swagfng machine, 
But we would do it , We would buy the  machine, and t h e  c o s t  of dofng 
t h a t  is only one ha l f  cent  aga fns t  f i v e  cents  f o r  brazfng.  Four 
cents  f o r  the  automatic drawfng. And he could make t h a t  3% long a t  
t h a t  cos t  If we wan%ed it, gave us a long smal l  amount. So now our  
p ic tu re  has f a l l e n  from $100,000 t o  $90,000 t o  $55,000 and t h i s  l a s t  
one f e l l  i n t o  our Paps, We werenut smart enough t o  t h i n k  of a 
sfrnple th fng  of using a swaging machine. This fel low J u s t  wandered 
i n  t h e  s f f f c e .  

Wela, about t h a t  t h e ,  of course,  we had wondered, why c a n u %  we 
use the b i g  tube a l l  t h e  way, anyhow? Here it i s ,  a 1/4" tube .  Why 
have that l f t e l e  118" end because of t h i s  t rouble?  They s a f d  t h e  
Peasons a r e  these .  They s a i d b  "We have a t e s t  s e t  up where we t e s t  
these  by going up here a n  inch and p u t t i n g  something around t h a t t s  an 
fneh dzameter e f r e l e ,  They must be a b l e  t o  bend t h i s  around l i k e  
t h a t  25 o r  50 times wfthout any damage f n  t h e  cen te r .  Well, t h a t  
s t r u c k  me r f g h t  between t h e  eyes.  How Is t h f s  t h i n g  used? It us put 
i n  a r e f r i g e r a t o r  and mounted s t a t i o n a r y .  "Sure," they safd ,  " t h a t  t s  
r i g h t ,  but  when we go t o  assembly them, it 8s on an  asseddy  l f n e  and 
somebody puts it up and they put it on. I t h i n k  t h i s  part and t h i s  
i s  danglfng around and t h e n  somebody moves f t  up h e ~ e  and somebody 
moves it over and puts f t  f n  p lace ,  En our opfnfon, e x t r a  cos t  was 
going I n t o  t h a t  t e s t  s p e c i f i c a t f o n  but  we were nea r ly  h a l f  s o  we 
dfdnvt go any f u r t h e r .  Now t h e  next  t h i n g  t h a t  happened was t h a t  
about s f x  months l a t e r  we found t h a t  they had put on t e s t a  l o t  of 
u n i t s  us ing  jus t  t h e  smal l  tub ing  a l l  t h e  way, and t h a t  they  founcl 
t h a t  f o r  most of t h e f r  applfcatffons,  It worked jus t  a s  we l l .  30 t h e  
engineers ,  then, which is s o  o f t e n  t h e  case wi th  t h e s e  sugges t ion  
s h e e t s ,  t h e  engineers w i l l ,  go f u r t h e r  than  we suggest ,  making 
b igger  savings .  They put i n  t h i s  - $50,000 a yea r  agafns t $100,000 



and perform t h e  same thfng.  

Do you wan3 t o  b l a s t  f n  any questfons any time? 1 want 
t h i s  t o  be your s e s s i o n ,  I donut l f k e  t o  t a l k  t o  you- I l f k e  
t o  t a l k  wfth you on t h i s .  I g m  jus t  t r y f n g  t o  l i v e  t h f s  pro- 
jec t  with you, It looks simple now because i t g s  done, t h e  
same as  yours w f l l  look simple a t  half  p r i ce  when you h i t  the  
r i g h t  idea.  

Well, P donat t h i n k  s o ,  I thfnk  i t t s  an a t t f t u d e  we 
need t o  develop. We know t h a t  t h e  engfneers a r e  making c e r t a i n  
dec is ions  they  have t o  guess on, and our job f s  t o  narrow t h a t  
range of guessing. Now, a non-engfneer- t h f s  i s  one extrenae 
and t h i s  i s  another-  a non-engfneer w f l l  guess anywhere i n  t h f s  
range, and it  probably wonot be r i g h t o  Now, wfth a l o t  of' 
t r a f n i n g  an  engineer  narrows t h e  range up t o  here ,  Re s t f l l  
guesses.  Keep t h a t  f n  mind. Engineerfng Ls guessfng, and then 
with 5 years  experience,  he narrows t h e  range up t o  here .  And 
wi th  a t e r r f f  f c  development of judgment, he narrows f t  up t o  
here.  Now h e s s  s t l l l  guessing compared t o  here,  and t h a t C s  
where w e  can he lp  him, vendors can h e l p  him, t e s t  d a t a  can 
h e l p  him. No, P d o n t t  t h i n k  s o ,  1 t h fnk  we always have t o  
w r i t e  off yes terday .  AS1 wenre t r y i n g  t o  do  f s  s h e l l a c  
West inghouse, and A e h l r a l ,  and those guys tomorrow. That s 
the  only t h i n g  t h a t  as important.  

We would have fnves t fga ted  two o r  t h r e e  th ings  i n  p a r a l l e l .  
We would f l r s t  have suggested t h a t  they check t h e t r  t e s t  t o  see  
whether f t  f s  r e a l i s t i c  and we would have t o l d  them how much 
money i t o s  c o s t i n g  them f o r  t h a t  t e s t .  And secondly, w e  would 
have followed t h e  o t h e r  avenues because we don" know y e t  whtch 
ones would s t r f k e  road blocks t h a t  we can overcome, On these  
pro jec ts  go i n  p a r a l l e l  a l i t t l e  way. P t h i n k  t h a t "  t h e  pain% 
t h a t  you make. 

Quest ion----- :- 
A t  t h e  present  t h e  we would put it i n  our suggestfon 

s h e e t s .  A t  t h a t  time we were working back and f o r t h  wfth the  
engineer  a l l  t h e  t ime,  

The ques t fon  I s ,  do we happen t o  remember t h e  approxfmte  
cos t  of t h e  swaging machine? 1 donat ,  bu t  some of you he re  
probably do,  Chuck, have you been Tr? contac t  wi th  t h i s ?  Do 
any of you know t h e  approximate p r i ce  oQ swagPng aach ines?"  
W e a l l  ge t  a c a t a l o g  f o r  you on it-- $8500 f o r  a two-way 
Torr ingt  on. 



work? That s t h e  quest  Ion wen r e  a s  kfag , 

Ffne,  now t h e  swagfng th ing  f s  jus t  a h a m e r i n g  opera t ion  on 
t h e  same pfece of tubfng,  It jus t  hammers 9% down s o  %he mate r fa l  
flows o u t ,  P t u s  a r o t a r y  wipe and squeeze a t  the  same tfme* 

P 8 X l  rncrve along.  I t h i n k  we! 1% t a k e  a couple more p a r t s .  
Heregs a l f t t l e  sprfng,  about t h e  s i z e  of a ckgare t t e  b u t t  f n  t h e r e ,  
It was c o s t i n g  #l1.00 a thousand. What does i t  do? Well, k t n s  a 
s t o p ,  When t h f s  th fng  comes back they  donut have f t  bang a g a f m t  
t h e  p f a s t f c ;  they  have f t  s f t  back aga fns t  t h a t ,  whfch fs  beyond a 
dsub% necessary.  Eleven d o l l a r s  a thousand. Well, we look a t  t h a t ,  
and here I s  t h i s  value th fng .  We know t h a t  we ought not  pay over 
two d o l l a r s  a thousand f o r  a sprfng,  l f k e  t h a h n n l e s s  2% has a Po% 
of very precfse  requirements , So, we I n v i t e  f n  some of" our  b e s t  
sp r fng  s u p p l i e r s .  Have him brfng  h i s  chfef engfnees.  We t o l d  them 
t h a t  we want them t o  t ake  t h e  devfce-- we gave f t  t o  them, t h e  
dsawfngs, specs,  and everythfng- and quote on t h e  lowest-coat good- 
grade s p r l n g  t h a t  would f f t  f n  t h e r e  and f n  t h e f r  judgment mfght do 
t h e  job. 

"Well'f t h e  engfneer says ,  "it would take  us some t e s t s ,  and we 
would have t o  know a 9 ~ t  more about P t  before we could recommend a 
s pr  Png . ** 

''We d o n B t  want you t o  r e c o m e n t  f t ,  Weore jus t  askfng you t o  
suggest t h e  lowest c o s t  spr fng  t h a t  would f i t  and then  bu t  %d r f g h t  
up on t o  t h e  highest-cost  spr fng ,  whfch i s  what we have, fn as  many 
s t e p s  a s  you want t o .  T e l l  us what each spr fng  i s ,  t e l l  us what f t  
cos t s ,  t e l l  us what 2% wflab do,'' 

The salesman spoke r f g h t  up and sa fd ,  "We c a n n t  do  ft". 

P m y  have t o l d  you %hEs s t o r y  before,  but  1 want t o  g e t  f t  
home, 

"Why cans t you do f t? '  

n Because the  engfneers have drawn up one sp r fng  and i n  General 
E l e c t r f c  when t h e  engfneers wapt somethfng, they  want it, and we 
don8% want t o  g e t  i n  bad wi th  the  engfneers ." 

"Well, t h a t  was fun  because I had t h e  pleasure of' looking hfm 
r f g h t  5n t he  eye and saying,  ''Well t h a t y s  f i n e .  Pou+e gofng t o  g e t  
Pn bad wf th  engfneerfn o r  purchasfng, one of t h e  two, And eake 
your choice r f g h t  now. if 

"Well, f f  youQe gofng t o  be t h a t  rough on us ,  we d s n s t  have 
any chance. WeQl have t o  do it .'' 

So he dfd,  and he brought I n  about f f v e  boxes, twenty-five 
samples f n  each, It 9s s o  da rn  easy $0 make s p ~ f n g s  I fke  t h a t .  They 
can s e t  a ruachfne up f n  a few rnfnlates t o  do f t ,  He had a page of 
t e s t  d a t a  f o r  each s e t ,  and t h e  pr ices  var ied from $2.00 a thousand 
t o  $10.00 a thousand. He was a l i t t l e  nervous about the  engfneering 
s f t u a t f o n .  I c a l l e d  t h e  engfneer ,  Of fourse ,  we were workfng 
working r f g h t  wi th  them, He knew we were comfng. W e  went down and 



put it on h f s  desk, and he wzs t h e  guy who safd ,  "My gosh why 
c a n P t  we have t h a t  kfnd of informatfan t o  base a11 of our 
decis-ions on," That was t h a t  l f t t l e  s p r i n g .  And they mulled 
out a s p r i n g  which cos t  about $3.00 a thousand t h a t  had a l l  of 
the  proper t fes  they  needed, but not t h e  elements of waste t h a t  
were i n  It before .  

Any more ques t fons l  

I ' m  a f r a f d  P don" ge t  i n t o  enough d e t a f l  because these  
a r e  hard work, every one of them. Of course,  a t  t h e  sam? % b e  
t h e  bfgger s p r i n g  was handled wf th  them i n  t h e  same dea l ,  and 
where we were paying $26,000 a year  f o r  f t ,  t h e i r  quo ta t ton  
ranae was from $6000 UD t o  about $18,000 f o r  fPse ~ l t e r n a t e  
Specif i c a t f  ons . -- I understand t h a t  they s e l e c t e d  about a 
$9000 a year  se tup .  What could 1 do, o r  what could I say  t h a t  
would be most he lp fu l  t o  you? I g m  t r y f n g  here j u s t  t o  kfnd 
of t i e  f n  a l l  of t h i s  you"e been see ing  and hearfng. Thfs 
product was jus t  as tough before f t was done as  t h e  proauc%s 
you fel lows a r e  working on, I$ looked j u s t  a s  formidable.  1% 
gave us panic when we s t a r t e d ,  which always occurs when you 
s t a r t  a job, 

We brought- l e t  t's see-  l e t l s  take  a p a r t f c u l a r  pa r t .  A t  
what s t a g e  dfd  you br f  ng t h e  vendors l n  before you had done 
much studying on L t 4  On t h f s  c l f p  we probably had spent  a h a l f  
day ' s  s tudy on thfnkfng of d i f f e r e n t  ways t o  do f t  and then  
c r y s t a l l i z e d  out  the  Idea t h a t  maybe t h e r e  b a n  a%umfnzxm, If 
not ,  c e r t a i n l y  t h e r e  a r e  o the r  bronzes besides % h i s .  An6 then 
c e r t a i n l y  s t e e l ,  plaeed s t e e l ,  ought t o  be t r f e d  and maybe a 
blued s t e e l  o r  something l f k e  t h a L  So we r e f e r r e d  4% then  
t o  about f o u r  vendors, one who would cover each c l a s s ,  and put 
t h e  problem of blued s t e e l  and, i n  general ,  g e t t i n g  a coa$%ng 
which w a s  no t  p l a t l n g  bu t  mfght be good f o r  s p r i n g  s t e e l ,  over 
t o  t h e  l abora to ry  t o  f i n d  out  what t h e  corros ion  r e s f s t a n c e  
i s  of varfous s p e c i a l  types of coatfng.  That would be t h e  d e a l  
on t h a t ,  On t h l s  one, we would put t h f s  up t o  P i t t s f f e l d  and 
up t o  a vend0.r wfth, very l i % % l e  s tudy-  a n  hour o r  s o  s tudy  t o  
f i n d  out wha% i t  8s 'worth. Then a f t e r  we f i n d  t h a t  we earn"" 
ge t  a lower p r i c e  on it then  we do some r e a l  s tudy on how we 
can take 9t ou t .  Thfs o t h e r  one, I should say, we s tud ied  two 
or  t h r e e  days, on t h l s  copper tube,  before  t h e  idea j e l l e d  out  
of g e t t i n g  a n  automatfc draw on it. And then  t h e  swaging fel low 
walked i n t o  our  l a p .  We dldn" have enough sense t o  go a f t e r  
him. 

Quest ion------- 

Too o f t e n  t h e  ou t s ide  prfces  a r e  l e s s ,  sometfrnes t h e  fns ide  
pr ices  a r e  l e s s .  I t h f n k  1 should say t h a t  we f fnd  t h a t  f n  
about t h r e e  cases out  of four ,  t h e  ou t s lde  prfce is l e s s .  In 
one case t h e  fns Pde one was l e s s ,  



That$ s  a deep, deep questfon.  The reason g5.ven, and 1 d o n u t  
th fnk  it Q s  t h e  fundamental reason, i s  %hat  we have s o  much over- 
head t h a t  t h e  l f t t l e  fe l low doesn ' t  have. 

A l l  r i g h t ,  I want t o  break &ha t  down jus t  a  l i t t l e .  That, en 
my opfnfon i s  a contrary-to-fact  hobby horse t h a t  people r f d e .  That 
overhead f s  t h e  s a l a r y  of t h e  pres lden t ,  t h e  l abora to r fes ,  and all 
of t h e s e  s p e c f a l f s t s ,  Every one of those s p e c i a l i s t s  gkves us 
e x t r a  power. Our sma%ler competitors want t h e  kfnd of se rv fces  they 
ge t  from resea rch  l abora to r fes  . They buy them f o r  a  t e r r f f f e  p r i c e .  
The percentsage of t h e  president88 s a l a r y  is much bPgger f n  any samaPl 
@ompang than  F t  Is f n  ours .  If every s p e c t a l l s t  adds something t o  
your business ,  we i n  General  E l e c t r f c  a r e  g e t t i n g  them fop  a  f r a c -  
%Ion of what our competitors have t o  pay, Within t h e  l a s t  few gears,  
I have developed t h e  idea,  and 1 dona t know whether anyone shares  
9% wf"c me, t h a t  t h e  r e a l  reason people should say  when they  s a f d  
f t 8 s  our high overhead, f s  %kt  we a r e  not  usfng t h e  s p e c i a l f s t s  f o r  
w h k h  w e  pay and we a r e  s t i l l  paying f o r  them. And t h a t  puts us a t  
a disad.vantage wfth our  competitors , 

Durfng your s t a y  here,  I hope you have been broadened by seefng  
t h a t  we have spec iaPfs t s  f n  manufacturfng, f n  engfneering, fn pur- 
chasing, in s t y l i n g ,  i n  d r a f t i n g ,  Pn phases out  f n  r e sea rch  t h a t  a r e  
yours f o r  the  asking ,  Sure,  we 're  paying f o r  them, Theyore f n  the  
overhead, but, by gosh anybody who w i l l  ac tua l%y use them and put 
them t o  work w i l l  get  $5.00 worth of good out  of every d o l l a r  they  
eos%, That w i l l  h e l p  t o  pu'e us In a b e t t e r  competftfve posf t fon  
ins tead  of a poorer one. I f l rmly  belfeve t h a t .  

If you need some development work and dont t have 2% done, you 
pay f o r  it anyway, Now, anything we need and d o n u t  do, we pay f o r  
f'e anyway i n  some form, many times over ,  You need th ings  and throu& 
a mfsunderstanding somebody dqesn- ge t  them, you pay f o r  them any- 
way; t h e  reason i s  mfsunderstandfng, l ack  of profess  Fonal management, 
on t h e  p a r t  of someone makfng a  decfs8on. Now, our  value ana%ysfs 
program does not propose t o  c o r r e c t  a91  of t h e  PlPs of management, 
J!&, Cordfner and h i s  program a r e  gofng a t e r r f f f c  wag t o  g ive  us pro- 
f e s s f o n a l  management, s o  what we want t o  do f s  c r e a t e  somethEng t h a t  
~ 2 1 %  win i n  a framework of t h e  kfnd of management weare  grswfng ento, 
and t h a t  i s  b e t t e r  management all t he  t h e ,  more n e a r l y  c o r r e c t  
nanagement dec is ions  . Now, l e t "  keep on t h e  sub j e c t  here .  Don9$ 
ge t  me o f f  t o o  far .  

T h a t D s  a  heck of a  long ways off  t h e  s u b j e c t ,  i f  you a s k  me, He 
says ,  'What would be t h e  polfcy of buyfng a G-E monogrammed p a r t  a s  
compared t o  a competi torrs  monogrammed p a r t  f o r  a component," As 
our good f r i e n d  Sam Levfne s a i d ,  a"oPfcies a r e  man-made and can be 
m a n - ~ h a n g e d , ~  but  t h e  polfcy f s  always t o  buy monogrammed s t u f f .  But 



any t h e  t h a t  General E l e c t r i c  w i l l  s u f f e r  from dofng It, t h e  
pol icy should be man-changed and I hope you fePPows %%1 
remember t h a t  and see  t h a t  f t Q s  done. 

Mark says t h a t  our competftors buy Genepal E l e c t r f c  cam- 
ponents, Does Admfral put something i n  t h e i r  t e l e v f s f o n  s e t s  
t h a t  has a G-E monogram on i t ?  If they  do, It 8s doggone good 
s e l l i n g .  

Question------- 

I thought Sam did  such a wonderful job of brfngfng out 
t o  you t h a t  t h e r e a s  no one panacea nor no one r f g h t  answer, 
Everything requ i res  good judgment, and nothing requfres  a s  
muck good judgment a s  decidfng when t o  buy our competftor Y 
mater ia ls  and when t o  buy our own. 

We always gfve the  cu r ren t  vendor a n  opportunfty if he is 
cooperat ive.  Too of ten  a present  vendor w i l l  f e e l  t h a t  h e 9 s  
got  t h e  business  a l r eady  and hevs spending h i s  r e a l  expense 
money, h f s  engineering energy on Wes t inghouse,  whose bus fness  
he doesnn t have, Be th inks  he has G .E. i n  the  bag. So when 
t h a t  happens, we expect t o  ge t  our  g r e a t e s t  engfneerfng h e l p  
from o the r s ,  o t h e r  s u p p l i e r s  . About one t h e  I n  t h r e e  "ee 
present  s u p p l f e r  catches t h e  vfs ion,  c a r r f e s  the  b a l l ,  and 
he has t h e  ppeferred pos i t fon  because hess  fn .  About two 
times i n  t h r e e  somebody e l s e  comes in ,  does a b e t t e r  job, and 
ge t s  himself a piece of busfness .  

The ques t fon  is ,  a r e  theye s p e c f a l  charges maae f o r  the  
se rv ices  of these  s p e c i a l f s t s  throughout t h e  company who a r e  
a v a i l a b l e  t o  h e l p  improve value f n  any a rea?  That depends 
upon, i n  genera l ,  t h e  e x t e n t  of? the  work done. A u n f t  l f k e  
our value a n a l y s i s  u n i t  here  will have a budget of about 
$100,000 a yea r  andf when t h a t  i s  spread over the  e n t i r e  
company, i t ' s  such a smal l  f r a c t f o n  of a percent t h a t  f t B s  
much b e t t e r  t o  make jus t  t h a t  one charge once a year ,  and 
t h e r e  a r e  no e x t r a  charges.  If we go i n t o  a p lan t  and work 
with you f o r  a month, the revs  no e x t r a  charge. Poutre  pagfng 
f o r  it anyway, The same is  t r u e  of probably two-thirds of  
the o t h e r  s e r v i s e s .  Saves money t o  handle f t  t h a t  way, but 
s t i l l  un i t3  l i k e  t h e  Genenaal EngPneerfng Laboratory have some 
kind of a b a s i s  of charges,  You may want t o  ge t  them t o  make 
a s p e c i a l  inves t fga t fon  of some p a r t f c u l a r  a l l o y  o r  somethfng 
f o r  your job t h a t  might be a y e a r t s  work, o r  monthn s work, 
f u l l  time o r  somethfng. What t h a t  charge would be though, P 
don9 t know. 

I f  they  d idngt  do t h a t  they  would have t o  make b f g g e ~ .  



asses~men%s,  I t ' s  a n  e f f o r t  %o have t h e  fellows who use t h e  seF8ices 
pay f o r  them, and I t h f n k  f t o s  r f g h t  nhere you use  a l o t  of se rv fees .  

Well, f t s  a mat ter  of negotfatfon,  l i k e  buyfng anythfng e l s e .  
You g e t  I n  t h e r e  once f n  a while and s e e  what t h e y ' r e  doing, 

That B s  r i g h t .  You buy t h a t  service . You n e g o t i a t e  t h a t  
s e r v i c e  wi th  them. You t e l l  t h e  P a b o ~ a t o r y  what you want, t h a t  
y o u a r e  w f l l l n g  t o  pay a thousand d o l l a r s  f o r  P t ,  and t h a t "  i t ,  
They don" jus t  b i l l  you i n  an  unknown way f f  you nego t fa te ,  

Now, Pet s take  about one o r  two rnfnu%es f o r  any genera l  ques - 
t f o n  of any kfnd t h a t  any of you would l f k e  t o  ask .  

Thfs i s  jus t  when we were f f r s t  s t a r t i n g  and I a m  t e l l l n g  you 
a l l  t hese  thfngs because t h e  same t h i n g  may h e l p  you. P o u g r e  d ~ f n g  
t h e  same thfng .  Hy t r a f n f n g  i s  e l e c t r i c a l  engfneerfng, s o  1 rea lFze  
a very enormous weakness i n  methods and planning, and machjine 
knowledge, s o  we got one man t o  h e l p  explore t h i s  wfth me. That was 
Frank Nfcol and he was l f k e  Doug Egan and Char l fe  Z f m e r ,  a n  apprern- 
%ice  boy, a toolmaker, machfnest, methods and plannfng experfenee 
and he and I, t h e  two of us,  worked on t h f s  job. When you fel lows 
s ta r t ,  please supplement your a b f l f t f e s  . Be the  f f r s t  one %s recog- 
nfze your blfnd spots  and f n  some way g e t  h e l p  i n  t h e  a reas  where 
you need it. 

Quest ton------- 

It w i l l  depend altoge-bher wi th  t h e  management i n  your p l a n t .  
Th%tns  exac t ly  t h e  May t o  do I t ,  What they  want you t o  do, you s t a r k  
ou% wfth,  but be s u r e  t h a t  you donnt g e t  d f l u t e d  before  you s t a r t  t o  
eontamfnate them. That ' s  what I n m  f n t e r e s t e d  Fn. Now, I n  an  order ly  
way, then  bufld a s a l e s  program jus t  a s  though t h e r e  wasng t  a n  
au%omobile f n  t h e  Unfted s t a t &  and you came over from Europe t o  
s e l l  automobf l e s  , Nobody would want automobiles , Theys d th fnk  you 
were s tupfd ,  and sf%Py, and t h e  I n t e r e s t s  t h a t  s o l d  horses and 
buggfes would be f f g h t l n g  you t o o t h  and naP1. So, what do you d ~ ?  
You s e e  t h e  places where you have t o  s e l l  f f r s t ,  and you th fnk  about 
how you wf l% s e l l  them. You donut t r y  $0 do f t  yourself ' ,  Some of 
f t  you can do, Some of it youore going t o  want t o  g e t  us t o  h e l p ,  
Sone y o u s r e  gofng t o  want t o  ge t  o the r s  %o help,  and youq l l  bui ld  a 
s a l e s  program whfch w i l l  pos f t fve ly  go f n  t h e  d i r e c t i o n  you want f t  . 
1% might t ake  s ix  months and 5% might t a k e  t h r e e  months, and 1% 
coul8 t ake  a year ,  but  l e t t s  plan.  1 t h i n k  a yea r  goes awful ly f a s t ,  
and If' you move your a r e a  s o  t h a t  Ln a year  and a h a l f  from now, 
youD pbe got  r e a l l y  v i t a l ,  qua l f f f ed  values analys f s  o p e r a t i  on, 
y o u e r e  doing a f i n e  job. That doesn" mean t h a t  same of you fel lows 
who have management a l r e a d y  p r e t t y  w e l l  t a lked  i n t o  it and wf th  your 
s e l l z n g  three-quar ters  done, t h a t  doesnot mean you ought t o  t ake  a 
year  and a h a l f ,  Some of you ought t o  be a b l e  t o  walk r f g h t  i n t o  It 
p r e t t y  f a s t .  



Jack Willfarns, P ,@ ,E.: 

The I n t e r n a t  f onal  Genepal E l e c t r f  c Company has a n  o f f  f ee  
f n  P a r f s ,  a branch o f f i c e  of our New York headquar%ers, whfeh 1s 
not  incorporated as  a business  organiza t fon  but  whfch se rves  as a 
l t a i s o n  f o r  our  a c t i v f t i e s  sales-wise and Ifcensfng-wfse w-i t f i  
our a s s o c i a t e s  I n  Europe, I n  London we have a compny whfch fs 
incorporated l o c a l l y  and whfch covers,  of course,  t h e  DnfRed 
Kingdom and t h e  I r f s h  Free  S t a t e s .  En t h e  res'c of the  coun- 
t r i e s  we have e i t h e r  a s soc ta ted  companfes who manufacture und-ex? 
our own Efcense and se19, and usua l ly  a l s o  represen% us f o r  
s a l e s  of our General EEectrf c manufactured products , That 1s 
the case i n  France,  I n  I t a l y ,  i n  Spain,  and f n  Belgflma, Tn 
o the r  count r ies  such as  Switzerland, Holland, Denmark, Noswag, 
w e  have d i s t r i b u t o r s  who handle our products on an o u t r f g h t  
s a l e s  bas f s  . I mentfon these  d f f f e r e n t  types of organfzatfons 
f n  Europe because f t  Ls a n  fndfca t fon  of what we can expecf; faorri 
d f f f e r e n t  @oun%rfes .  F Q ~  Snstance, we could not expect a d t a -  
t r i b u t o r  of ours t o  go and look f o r  e q u i p m e n t t n  whfch we might 
be i n t e r e s t e d ,  whfle we can do t h a t  wfth a n  assoc ia ted  company, 
and c e r t a f n l y  w f  t h  our own companies , 

Wow, a word about what the  genera l  indus$ria , l  p i c tu re  i s  
i n  Europe. Europe by and l a r g e  f s  fa f rPy w e l l  f,rldustrfalfzed , 
and most products whfch we f i n d  we r e q u i r e  i n  the  Stakes can 
be found over t h e r e .  The economfc s f t u a t f o n  f n  Europe has been 
muddled by var'ious and sundry wars, and t h a t  'has a beas-ing on 
our p a r t i c u l a r  f n % e r e s t s  because it has brought hfgh se rv fce  
charges t o  t h e  manufacturer,  Although l abor  cos t s  a r e  %ow i n  
most of t h e s e  coun t r i e s ,  theg  have a hfgh overhead, whfch in 
many ways and many times -,ompensates f o r  the  l o w  wages. Also,  
the  cos t  of raw mate r i a l s ,  befng f n  t h e  smal ler  q u a n t f r i e s ,  ape 
more expensive than  they  would be here f n  a l a r g e r  laaarket. 

Techntcal lg ,  the  Europeans are u s u a l l g  very w e l l  o f f .  
There! s no monopoly i n  any p a r t  of t h e  world. Over here ,  w e  
have more resources and more money' t o  put in research ,  but  i n  
many places they  have come up wi th  s o l u t i o n s  t o  p~oblerns 
which we hadn t t  thought of . I would l f k e  t o  give you a few 
examples . One of them- a n  ex t rus ion  process - has been cf rcu-  
larf  zed by Harry ~ i ' l e s  f n  the  %f "cle  memorandum shee t  he sends 
out once in  a whfle .  A smlP French concern has found a w a y  
of ext ruding  s t a i n l e s s  s t e e l ,  o r  any kind of s t e e l  f o r  t h a t  
matter ,  wh'ile hot ,  through dfes  whfch a r e  of 9ow c o s t ,  Thfs, 
as you probably have seen  I n  these  l i t t l e  r e p o r t s ,  means tha: 
various odd-shaped p a r t s  can be purchased a t  a lower c o s t  than  
they could be if theg  had t o  be machined. This process has 
a t t r a c t e d  t h e  a t t e n t t o n  of many Amerfean manufacturers and tias 
been taken up by Allegheny-LudPum and by Babcock &;Fbfl@ox, who 
wf%f make b o f l e r  tubes from t h a t  process ,  Another European 
development i s  a n  e l e c t r o s t a t i c  genera tor  which i s  approxiiaately 
t h e  s i z e  oI" t h t s  Se lsyn  t h a t  E s e e  here  and from whfch we can 
develop about 200 kilovo14;s at a m f %  and a h a l f ,  Thfs fs  faPr9y 
new, and, as a mat ter  of f a c t ,  one of t h e  salesmen from t h f s  
organ'izatfon is comPng t o  Schenectady on November 12th  t o  show 
these  models t h a t  he is  b r ing ing  over t o  t h e  General EBectrfc 
Engineering Lab people. ~ h f s  p a r t i c u l a r  device has received 



g r e a t  f n t e r e s t  from t h e  Sfgnal  Corps, because f t  has a n a t u r a l  
a p p l f c a t f  on i n  what f s  known as t h e  sniperscope.  The snf perscope, 
you w i l l  a l l  remember from durfng t h e  war, was %his  fnf ra- red  on 
a devfce whtch has a tub& requ i r fng  some f a i r l y  hfgh vol tage-  35 
k i l o v o l t s .  I n  t h i s  app l i ca t fon ,  t h f s  genera tor  precluded t h e  use 
of v f b r a t o r  packs and 'chfngs l i k e  "eat, which were very heavy t o  
ca r ry .  It was a n a t u r a l  a p p l i c a t f  on. 

MOW, how can I h e l p  you? I covered t h e  whole o r  Europe f o r  
a l l  t h e  products and a l l  t he  purchases t h a t  t h e  General E l e c t r f c  
@ompang may ca re  t o  make. That i s  a p r e t t y  t a l a  order ,  so  %ha% my 
concentrat ton,  s h a l l  1 say, on any p a r t i c u l a r  product can only be 
l i g h t ,  and my knowledge on any product, it would n a t u r a l l y  Fo%Pow, 
would be equal ly  small. However, my main funct fon  wf ll be t o  put 
you i n  contac t  w i t h  these  people, e i t h e r  by your dea l fng  wfth them 
through me o r  d f r e c t l y  wf th  them, if it i s  poss ib le  t o  do s o .  Some 
of 'our Works have done t h a t -  T e l e c h ~ o n ,  i n  p a r t i c u l a r .  The proced- 
ure  f o r  my helping you, o r  pu t t ing  my s n f f r i n g  nose on t o  look f o r  
some of your products, w i l l  be t o  go t o  George Simmons here  i n  
Schenectady, i n  BuildPng 2 .  He, i n  tu rn ,  w i l l  w r f t e  t o  me, and I 
w i l l  go lookfng f o r  whatever you may r e q u i r e ,  As 1 explained t o  
.you, s i n c e  1 am not  a fu l l - f ledged purc'hasfng agent  i n  t h e  sense  
t h a t  9 a m  not  t o o  we91 acquafntsd wi th  a l l  t h e  products,  1% fs 
important t h a t  you mentfon i n  your reques t  a19 t h e  fnformation which 
you f e e l  might be of h e l p  t o  me, and even more. It 1s important 
t h a t  E have a genera l  idea of what p r i ce  range you would be i n t e r -  
e s t ed  i n ,  It f s  Important khat I b o w  t h e  q u a n t i t i e s  you a r e  
i n t e r e s t e d  i n  and t h e  a p p l f c a t i o n  f o r  whfch you in ten6 t h e  producto 

Are t h e r e  any ques t  i ons? 

The ques t ion  is  what products a r e  handled over t h e r e ?  

Up t o  t h e  present  we have purchased frorn Europe s t e e l ,  s t e e l  
p l a t e s ,  chemicals, machine t o o l s  , s p e c i a l  t e s t  f ng equf pment , and 
some. n icke l .  I th ink ,  i n  general ,  t h a t  gfves you an  idea of t h e  
range we have been covering. We have a l s o  purchased escapement 
mechanisms f o r  Te%echron, which i s  nore I n  t h e  manufactured products. 

The questfon i s  does thg scope of our  organfza t ion  permit 
Pooling f o r  new devfces? Th& organiza t ion  en t h e  Par is  Office con- 
sfs ts  of t h r e e  AmerScans, two Englfahmen and f i v e  o r  s b  s e c r e t a r f e s -  

$. 
l o c a l  he lp .  That should answer your questfon.  We do P t  bu t  very 
l i g h t l y .  

The ques t ion  Is d~ we make market surveys t o  s e e  i f  we can s e l l  
OUT products over t h e r e ?  

The answer is no. The s a l e s  i n  Europe have been lfrnlted t o  
items which have been financed by ECA o r  by organizatfons such a s  
t h a t ,  whfch a r e  very l imf ted  f n  q u a n t i t y .  The l o c a l  market can 
usua l ly  supply a l o t  of t h e  needs and f o r  those items no l i c e n s e ,  
no exchange i s  granted,  and, of course,  t h e  only kind of cash wecre  
i n t e r e s t e d  i n  i s  one of t h e  green ones wfth t h e  d o l l a r  s i g n .  

The questfon is  what d i e s  and f i x t u r e s  can be bought over  
t h e r e  cheaper t h a n  they  can here? 



That problem was brought up t o  me by a gent lemm f ~ s m  
Canada jus t  a l f t t l e  whfPe ago and he mentfoned t h e  f a c t  t h a t  
he has had o f f e r s  f o r  t o o l s  a t  a much lower r a t e  f f r s m  Qe~many 
than  he can frorn over he re ,  A t o o l  i s  a d l e ,  a devfee f n  
which t h e  l abor  cos t  f s  extremePg high, and f j k h f s  t ype  of 
ma te r i a l  t h e r e  would be a n a t u r a l  advantage of buyfng Pt 
over t h e r e .  

The questfon f s  what -is t h e  duty s f t u a t f o n  on t o o l s ?  

IRrn a f r a i d  1% not  acquainted wfth t h e  duty s f tua t fo 'n  an 
t o o l s ,  It would depend upon the  type of d l e s  and t h e  pa r t f eu -  
Par problems, such as  type sf m a t e r i a l .  

The questfon frr haw good f s  t h e  t o o l  s t e e l ?  

Tool s t e e l  over t h e r e  can be obtafned a t  f a i r l y  high e a s t  
but of very good q u a l i t y -  probably a s  good as what we want, 

E l i o t  Howard, Vfce-President i n  Charge of Sa les  of the 
H. 0. Canffeld Company, 

GentPemen, P reaPfze t h a t  the  f i n e  purpose of t h f s  meet- 
ing f s  t o  c u t  cos t s ,  c u t  corners  and matntafn q u a l i t y ,  Rather 
than  go f n t o  a long harangue about a rubber compan t h a t  ~ a t e s  % 86th i n  i t s  p o s i t i o n  i n  %he United S t a t e s  out of" $. 00 -rubber 
companies, I might say  the  H, 8 ,  Canffeld Co, 1s loca ted  fn 
Brfdgeport, Conn, and a r e  manufacturers of nechanfca% rubber 
goods, ftems whlch a r e  used every day f n  your ~ ~ g a n i  aatfons 
throughout t h e  country- such products a s  rubber b a l l s ,  bezes, 
bumpers, bushf ngs , gaskets  , g r o m e  ts , ?' 0" r i n g s ,  plugs, s e a l s ,  
shee t s ,  s toppers ,  s u c t f o n  cups, t i p s ,  and varf ous types of 
washers. These m y  be made from molded rubber goods, extzuded, 
and l a t h e  cu t  o r  d f e  cu t  rubber goods, We cover most sf t h e  
p r i n c i p a l  f n d u s t r f a l  f f e l d s  I n  t h e  Unfted S t a t e s ,  t h e  aeronau- 
t i c a l ,  automotfve, hoae appl iance,  genera l  Fndustrfes l, plumb- 
fng, radfo  and t e l e v i s i o n ,  and t h e  defense products f o r  
Government use .  We work wfth n a t u r a l ,  syn the t fc ,  and s f l f c o n e  
rubber.  

f 
1 

When we recefve  a p r l n t  fromom of your buyfng groups, w e  
f i r s t  look a t  t h e  prfn% t o  determfne f n t o  what category the  
pa r t  f a l l s ,  Unfortunately,  here  is  t h e  f f r s t  point  I wish t o  
brfng up t o  you. Pnvarfably, wenll  have a very fancy p a r t  
number, a very complete physfcal  spec i f  i c a t f o n  as  t o  t h e  t e n -  
s i l e  e longat  fon of t h e  rubber,  a b e a u t f f u l  c lose- to lerance  
drawing showfng plus or  minus th ree ,  four ,  01" f i v e  thousanlitha 
of a p a r t ,  a Tff'fany f f n f s h ,  and f fnd  out t h a t  the  p a r t  i s  
t f t l e d  washer cups, and it turns  o u t p r o b a b l y  t o  be a hose 
washer. Now, I brfng  up t h i s  i l l u s t r a % f o n  t o  you because t h a t  
p a r t i c u l a r  washer might be so ld  t o  General E l e c t r i c  a t  $1.80 
per thousand. O r ,  t o  t ake  t h e  extreme case,  f t  mfght be made 
i n  s i l l c o n e  f f  t h e  spec f f fca t fons  more o r  l e s s  ind ica ted  E t  
had t o  be t h e  t o p  q u a l i t y  and i f  f t  d i d  n o t  exp la in  f t  was a 
common ordinary  everyday hose washer, it might s e l l  f o r  $50 
a thousand. If you ques t ion  the  buying group, sometfme they 
w i l l  advise  they  want a good washer, but not q u i t e  t h a t  good; 
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s o  you mfgkt come down t o  a  $20 per thcusand. If t h e r e  was some 
medfurn f n  whfeh t h e  engineers and s o m  of the  s a l e s  eng'ineers, ax . 
we c a l l  most of auk salesmen, s fnce  they  a r e  b a s f c a l l y  engineers by 
t r a i n i n g ,  could have a c l e a r e r  d e s e r f p t l o n  of whew and how t h e  
pa r t  1s t o  be used, we could c e r t a i n l y  e f f e c t  some very good sav-  
lngs , 

1 was speakfng t h f s  morneng t o  Burr  S tanton  of Er fe  Works 
about a  p a r t  c a l l e d  a  tube s e a l  on t h e  bak of t h e  r e f r i g e r a t o r .  It 
has a fancy tapered edge and it has t o  be tumble-ffnished, and has 
t o  be hand pfcked and evergthfng e l s e .  But when t h e  pa r t  fs put on 
t h e  r e f r f g e r a % o r  f t  is cemented on wfth some "gunk" and bol ted  down 
w f t h  a metal  p la t e ,  and a11 t h e  Tiffany f i n f s h  has gone out t h e  
wfndaw, and G.E. has pafd f o r  i t .  We hsve u t f l f z e d  a  Pot of labor  
t h a t  could probably be used on o t h e r  pploducta, and we have c e r t a f n l g  
had an  fncreased s a l e s  d o l l a r  f o r  t h e  p a r t ,  but we may con t r ibu te  
t o  an  increased cos t  of t h e  r e f r f g e r a t o r  t h a t  might l i m i t  t h e  s a l e  
of t h e  r e f r i g e r a t o r .  If you t ake  a  l o t  of t h e  s m f l  components and 
add up t h e  t i g h t  to lerances  and %he Tiffany work which goes f n t o  1% 
which i s  unnecessa%g, maybe t h e r e  f s  a f i v e  o r  t e n  d o l l a r  b i l l  f n  
t h a t  r e f r i g e r a t o r  t h a t  t h e  management w f l l  come t o  you fellows and 
t e l l .  you t o  take out of t h e r e ,  It f s  r i g h t  t h e r e ,  a s  p la fn  as  t h e  
nose on y m r  face ,  but no one has t o l d  you about why w e  have t o  do 
it .  The p r fn t  shows %hat  t h e  spec c a l l s  f o r  a  t e n s f l e  s t r e n g t h  
of 3000 l b s  and e longat fon  of 450 per cen t .  You d o n C t  know why. 
The par"es just  slapped on the re ,  s o  1 would sag  t h a t w e ,  a s  
suppf fe r s , -  and 9: know t h e  o the r  supplfesa would jofn me- f f "  we 
could have a  c l e a r  p fe tu re  of t h e  funetfon of t h e  pfeces,  fl t h e  
desfgn of the  pfece could be Ifmfted Lo just  a s  f t  should be when 
you want t o  use it, wfthout a l o t  of fancy spec f f fca t ions ,  nft 'hsut 
a 1st of fancy to lerances  and f fn f shes ,  then  we @ou.Pd h e l p  you 
fellows on your job of value a n a l y s i s  and cos t  reduct ion ,  

Bear f n  mfnd t h a t  on rubber products,  a  smal l  percentage sf 
t h e  cos t  f s  i n  t h e  rubber compound f t s e l f ,  The hfgh percentage of  
t h e  cos t  f s  the  sunnfng up of t h e  l a b o r  I n  t h e  job I t s e l f ,  I am 
s u r e  t h a t  a s  you s e e  t h e  varfous jobs come through, and f n  ta lkkng 
t o  s e v e r a l  of the  bogs t h i s  mornfng t h e r e  have been many examples 
of where t h e r e  f a n t t  a n  famediate saving,  P hope It w P l H  be possfble  
f o r  our  company and our competitors t o  ge t  a  c l o s e r  eon%act wfth 
you felfows i n  "ee near  f u t u r d .  A19 we want 2s an  opportunftg t o  
dfscuss  t h e  problem wfth you gentlemen here assembled, 1 apprec fa te  
t h e  opportunftg of speakfng t o  you and P hope we may continue t o  
work wfth you and your organfza'efon. 

M s ,  0. Berggren of KSng F f f t h  Wheel Company: 

Rfngs rnade of metal  a r e  usua l ly  rnade i n  one of four  aanners--  
by forgfng from a  b i l l e t  cas"eng, burnfng from p l a t e ,  o r  by bending 
b a r  and weldfng t h e  ends.  The l a s t  method f s  our s p e c f a l t y .  We 
use bar  s toek,  angle  Iron,  channels,  Tu s  , rounds and squares ,  on 
conunercfal bar sfzes  and r o l l  them f n t o  a  rfng form. Me then weld 
t h e  ends by f l a s h ,  f u s f s n  b u t t ,  o r  a r e  weldfng process,  o r ,  f f  t h e  
customer p re fe r s ,  we w f P P  leave t h e  ends open. 

The reason we f a b r l c a t e  r i n g s  P n  t h l s  manner i s  t o  produce 
r fngs  o r  segments a t  the  lowest possfble  c o s t .  The r o l l e d  and 



welded r f n g  1s almost always cheaper than  t h e  r f n g  forged, 
c a s t ,  o r  burned out of p l a t e ,  I n  t h e  forged r ing ,  t h e  neces- 
s a r i l y  g rea t  number of 'labor hours keeps the  cos t  comparatfve9y - 
high.  For  t h e  c a s t  r i n g ,  a comparatfvely l a r g e  mold is  requfred 
t o  c a s t  a r e l a t f v e l y  l f g h t  weight r f n g .  Thererore,  t h e  cos t  
per pound of t h e  r i n g  must be higher  than  normal cas t fngs  t o  
cover the  c o s t  per mold. I n  r ings  burned from p l a t e ,  t h e  cos t  
of t h e  wasted cen te r  s e c t f o n  and t h e  corners  of t h e  p l a t e  
must be added t o  t h e  cos t  of t h e  f infshed r fng ,  thereby ma%- 
ing t h a t  c o s t  excessive compared t o  t h e  r f n g  made by bendfng 
and welding . 

It may be i n t e r e s t i n g  t o  note t h a t  r ec tangu la r  bays can be 
bent on edge, o r  " t h e  hard way" wfth e x c e l l e n t  r e s u l t s .  Plat 
bars can be bent e i t h e r  i n  a band form o r  on edge f n  a f lange  
form. Angles can be bent wfth t h e  l e g  I n  or  o u t ,  Channels 
can l ikewfse be bent wi th  the  legs  i n  o r  out .  

A t  t h e  present  t h e ,  General E l e c t r f c  Co, uses bent anc9 
welded r ings  f o r  jofnfng and re in fo rc ing ,  a s  w e l l  a s  f o r  space r s .  
They a r e  used a l s o  by o t h e r  companfes f o r  r f n g  gears ,  cams, t i r e  
r i n g s  and many o t h e r  purposes. 6.E. uses them i n  gas-tukbfne 
work i n  Schenectady, I n  j e t  engfnes f n  Lynn and o the r  jet 
p lants ,  i n  transformers a t  P i t t s f i e l d  and Holyske, and f n  
smal ler  transformers and s h e l l s  a t  For t  Wayne, 

Rings can be f a b r i c a t e d  by bendfng any metal  whfeh f s  
s u f f f c i e n t l y  malleable  t o  t ake  a cold bend wfthout ckacking. 
This Includes any of t h e  malleable s t e e l s ,  s t e e l  a l l o y s ,  copper, 
bronzes, brasses  and aluminurns . A l l  our bendfng fs done I n  the 
cold form i n  order  t o  keep t h e  c o s t  t o  t h e  mlnfmrun, We have 
r o l l e d  r ings  hot Fn the  heavier  sec t ions  a t  customerBs reques t ,  
but i n  s o  dofng, t h e  c o s t  r i s e s  c lose  t o  t h a t  of a forgfng and 
t h e  economy of t h e  bent and welded r f n g  i s  then  reduced if not 
destroyed . 

Thank you f o r  t h f s  opportunity given me t o  explafn  some- 
th ing  about our company and what we do ,  I hope we wflB be of 
f u r t h e r  s e r v f e e  t o  you i n  t h e  f u t u r e .  

f 

Tom Sproule of t h e  Weldfng Department: 

I thought you mfght be f n t e r e s  ted fn a l f t t l e  b f t  of the 
back h i s t o r y  of the  Weldfng Department. Four years  ago t h e  
Welding department was put on the  premfse t h a t  we have two 
years  i n  which t o  operate  -- i n  which t o  make money-- o r  we *e 
going out of business  . The past  h i s t o r y  of t h e  welding depar t -  
ment has been t h a t  f o r  20 years  we have Post money. There a r e  
many reasons f o r  it-- i wona t go I n t o  t h a t - -  but we recognized 
four  years ago t h a t  somethfng had t o  be done t o  the  product 
t o  make 2% p r o f i t a b l e  s o  we coulzj s t a y  i n  business and most of 
us keep our jobs. So wi th  t h e  h e l p  of Larry Mfles and B f l l  
Bobear, who a t  t h a t  time was Burchasing Agent f o r  l a r g e  appara- 
t u s ,  they secured f o r  us a fel low who a t  t h a t  time I don" t e -  
l l e v e  had t h e  fancy name of purchase a n a l y s t  but t h a t  was hls  
job. He came t o  Fl tchburg .  We a l s o  took t h e  bes t  engfneer 
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we had, and we took t h e  bes t  methods 2nd planning man we had, and 
we locked them i n  a room and s a i d ,  "Gent Penen, t h e  product i s  yours.  
You come up w i t h  how we can make money", 

Well, unfortunately,  I d i f i n * t  r e a l i z e  P was go-ing t o  speak, o r  
e l s e  I would have asked Bob Moore t o  g e t  some examples f o r  us t o  
br fng  over ,  I can" r e a l l y  quote pr ices  o r  anything, but ,  a s  a n  
example, we changed from a p l a s t i c  popst ick i n  armatures t o  wooden 
Popsticks,  i n  which we made a saving  somnewhere i n  t h e  v i c i n i t y  of 
80 per cen t .  Those fe l lows,  through t h e i r  e f f o r t s ,  brought it 
from 1948 when we l o s t  a ha l f  m i l l i o n  d o l l a r s ,  t o  1949 when we made 
a thousand d o l l a r s  -- j u s t  broke even, i n  o the r  words . On a volume 
of s i x  m i l l i o n  d o l l a r s  we made one thousand d o l l a r s .  The fol low- 
ing year  we made $500,00, and, boy, we were happy and conf ident .  
Me were s e t  t o  go. Then, a s  it happened, and I want t o  cau'l;%on you 
fellows on t h i s  because t h l s  i s  a p t  t o  happen t o  any one of you, 
we made a mistake,  Our business expanded. we needed people s o  
we discont inued purchase analys is  work. We discont inued having 
t h a t  whole group toge the r .  -They went back t o  t h e i r  given jobs. I n  
f a c t ,  t h e  purchase a n a l y s t  i s  now a purchasing agent  f n  t h e  Weld- 
ing Department, What happened? For tuna te ly  f o r  the  Welding 
Department we got  o t h e r  products, not  welders, but  they  a r e  made 
out of bas ic  welded p a r t s ,  s o  we s t i l l  a r e  a b l e  t o  show a prof f t  
p ic tu re .  But i f  you break down our l l n e  apparatus ,  you w i l l  f i n d  
t h a t  -it f s  t rue - -  t h e  welders a r e  d a r n  near  back t o  where they were 
four  years  ago. So t h a t  as why Bob Moore today has q u i t e  a job 
ahead of him. 

F t tchbur& fo r tuna te ly ,  is r e c e p t i v e  t o  purchase analys  i s  work. 
A s  I s a i d ,  our purchasing agent i s  a former purchase a n a l y s t .  The 
manager of manufacturing over t h e s e  i s  a former purchasfng agent  
and has had cons ide rab le  experience i n  purchase analys  is work. 
We have some engineers who a r e  working with us who a r e  thoroughly 
f a m i l i a r  wl th  t h i s  ; they  have been through i t  be fo re .  I d o n ' t  
l i k e  t o  put Bob Moore on a spot  around here,  bu t  I expect g r e a t  
th ings  out of Bob w i t h i n  t h e  next  year  t o  come. I thought you 
might be i n t e r e s t e d  i n  t h a t  t o  g i  ve an  example of what can happen 
when you neglec t  t h i s  end of the  bus iness  , 

There f s  one o t h e r  t h i n g # I  want t o  t e l l  you t o o ,  I was de- 
l i g h t e d  t o  hear  Larry yesterhag,  and I ' v e  heard him s t r e s s  a l l  day 
yesterday and s e v e r a l  times today t h a t  your problem-- one of your 
b igges t  problems -- i s  human r e l a t i o n s ,  because you ' re  d e a l i n g  wi th  
a bunch of t e c h n i c a l  men, a bunch of fellows who have made th lngs  
f a r  years ,  and i t Q s  hard t o  ge t  them t o  be recep t ive  t o  new ideas 
r i g h t  o f f  the  b a t .  But I have seen  you fe l lows,  t h e  way you a c t  
around here  and I have every conf fdence t h a t  you a r e  going t o  be 
h ighly  success fu l  i n  i t .  The one o t h e r  t h i n g  t h a t  I wanted t o  t e l l  
you about Larry mentioned b r i e f l y  a t  t h e  s e s s i o n  out i n  Cleveland 
l a s t  week. Well, E had t h e  pleasure and good fo r tune  t o  be 
i n v i t e d  t o  t h a t  and I want t o  t e l l  you t h a t  it impressed me s o  
much 1 went around and inquired of q u i t e  a few of t h e  o t h e r  managers , 
of manufacturing. I n  our  opinion one of t h e  outs tanding  shows, o r  C 

Papers, o r  anything you want t o  c a l l  it, out t h e r e  was Larry Miles ' 
Presen ta t ion  on purchase a n a l y s l s ,  and I am p o s i t i v e  that; you fe l lows,  
when you ge t  back t o  your r e s p e c t i v e  places ,  w i l l  be c a l l e d  I n  t o  

- 
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f ind  out what you have learned i n  your v i s  it out  he re ,  

M r .  Dudley Onderdonk, Jr., Sales  Representa t ive ,  
Ame~ican Screw Company, Willimantf c, Connectf cu t :  

We who have been de legated  t o  r ep resen t  American Screw 
Company a t  t h i s  forum f e e l  g r e a t l y  pr iv i leged t o  be here th3 s 
afternoon,  and on behalf  of our management, we thank KT. Esgzr?_ 
f o r  h i s  courteous i n v e t a t i o n .  Unquestionably f o r  us,  and we 
s i n c e r e l y  hope f o r  you, too,  t h i s  i n v i t a t i o n  was most tirne2-"g, 

F i r s t  of a l l ,  an  oppor tuni ty  was afforded us t o  present  
and d iscuss  a product before a group of engineers ,  and our 
s p e c i a l t y  item-- SCREWSTICK-- I s  of such a na.ture t h a t ,  t o  a 
l a r g e  degree,  i t s  p o t e n t i a l  and u l t ima te  acceptance r e s t s  -in 
the  hands of engineering personnel,  

Secondly, we of American Screw Company d e f i n i t e l y  are of  
t h e  opinion t h a t  t h e  adopt lon  of t h i s  product by General 
E l e c t r i c  Company w i l l  b r i n g  r e s u l t s  t h a t  should make f o r  greate~ 
e f f i c i e n c y  I n  production and, consequently,  reduced i n d u s t ~ i a %  
c o s t s .  

Time does not  permit a n  e l abora te  and d .e ta t le6  s t o r y  a? 
t h e  o r i g i n  of t h i s  i tem. It s u f f i c e s  t o  sag  t h a t  Amerfcan 
Screw Company takes  prfde i n  i t s  developmenhand prornu%g%-ki.on, 

The gentleman who has cont r ibuted  s o  much t o  the  EngTneer- 
fng s tandards  of  SCREWSTICK i.s here  wl th  us ,  and he has prepired 
a few h igh l fgh t s  on t h e  t e c h n i c a l  s i d e  of t h i s  program. 

Wlthout f u r t h e r  ado, may I introduce t o  you Herman G. 
Muenchinger, D f r e c t o r  of Research a t  American Screw Company, 

M r .  Herman G.  Muenckinger, D i r e c t o r  of Research, 
Amertcan Screw Company: 

A s  M r .  Murphy has Indica ted ,  my work I n  connectfon with 
t h i s  i tem has been confined t o  the  engineering of I t s  ~aanuf'ac- 
t u r e  and i t s  appl icapion .  As you have no doubt seen,  ft Is a 
screw machine ftem c o n s i s t i n g  of smal l  machfne screws o r  s e l f  - 
t a m i n g  screws t h a t  a r e  forrned on a screw machfne without Z ~ f n g  
turned f r e e  from the  bar ,  but turned i n t o  8It lengths of s c r e w s .  

They a r e  joined by a f r a n g i b l e  neck a t  the  point  of e a c h  
screw ad jacen t  t o  t h e  head of t h e  succeeding screw, They a r e  
operated i n  combination w i t h  a pneumatic, e l e c t r i c  o r  han8 
d r i v e r  which not  only d r i v e s  them but a l s o  breaks them off 
a t  a predetermined torque  o r  t i g h t n e s s -  determined by the 
diameter of  t h e  neck ad jo in ing  t h e  ad jacen t  screws. 

Inasmuch a s  our time i s  s o  l imi ted ,  I would r a t h e r  let 
t h e  product speak f o r  i t s e l f a n d  go on wFth t h e  showing cf t h e  
slides and o f f e r  any f u r t h e r  cont rubi ton  I n  t h e  wag of answer- 
ing  any questfons t h a t  might come up a s  t o  a p p l l c a t t o n  and the 
range of s i z e s  and mate r i a l s  from which t h i s  product. may be 
made a v a i l a b l e .  



Thank you, 

M r .  Xugh J J. Murphy, Sa les  Representat  Lve, American Screw 
6 c%rmpany : 

We a r e  f u l l y  aware t h a t  our remarks can have maximum e f f e c t  
only by showing a c t u a l  app l i ca t ions  f o r  our product 

Thts we propose t o  do i n  %he following manner, We have w e -  
pared s l i d e s  which w i l l  i n d i c a t e  the varying i n d u s t r i e s  i n t o  which 
SCREWSTICK has been introduced.  W9tk each s l i d e ,  we a h a l l  mgke a 

6 -  

b r i e f  comment as t o  type of SCRENSTICK an6 such r e l a t e d  p a r t i c u l a r s  
a s  length ,  diameter,  thread ,  mat ,er ia l  (and s p e c i a l i z e d  engfrieering 
f e a t u r e s  wherever noteworthy). So l e t  us proceed wfth these  s l i d e s  
wf thout f u r t h e r  d e l a y ,  

( A  l h t  of the s l i d e s  shown fol lows.  The commentary is omitted, 
s i n c e  it i s  more confusing than  enl ightening  without the v i s u a l  
presenta t ion .  The important f e a t u r e  of each s l i d e  i s  a l s o  l i s t e d .  

SCRENSTECR SLIDES 

SCREWSTICK 
SCREWSTICK P r i n t  (sS-P) 
S@REl?STTCK Hachine 

SCRENSTICK Hacblne 

SCR.EWSTICK Machine 

Torque-test ing Machine 
SCREbJSTPCK D r f  v e ~  Par1 n t  
SCREfVJSTICK Drf ver  (THQR) 

Hearfng Afd Contro l  
A s  sernbly 

E l e c t r f  c a l  Box 
Timer -Motor 

= e c t r i c a l  Swftch 
C ounter  Unf % [~ext f le 
E l e c t r i c a l  Switch 

T ,V, Tube Socket 

Aluminum Sel f - tappfng Screws 
Refer t o  range re:  diameter and lengths 
Brown 8e Shaspe OW--Machine no"i;n c 

opera t  ion  
Machfne fs i n  sperat t fon.  Xote:  o i l ,  

shavings,  e t c .  
A l l f e d  i t e m  i n  d e t a i l :  Mfa@roane%er, 

thread  ~09'223, form t ~ o a s ~  e t c ,  
S t r e s s  ing  irnpos Lance cf Pound/~q.  Inch 
Standard - High Power 
Note: Al l f ed  p a r t s  as ex tens fom,  

Pnserts , hex wrenches 
Expla in  adaptabi  l a t y  fneurnztic - 

Elec t r f e  -Eland. Drfvers 

{ ~ e f r i g e r a t i o n )  11% x 2-56 Brass 
Machine Screws ( 

1/8 x 0-80 Brass Machine Screw - 3/32" 
threaded 

a/8 x 2-56 Aluminum Machine Senaews 
5/32 x 1-72 steel Self - tapping  ( a l s o  

Case Hard, and Cadmium ? l a t e )  
3/16 x 5-40 Alumfnun? Machfne Screws 
1/8 x 2-56 S t e e l  Se l f - tappfng 
3/16 x 3-48 Brass S e l f  - tapping ( s t r a i g h t /  

Helf eaS Flutes  1 
3/16 x 2-56 Nickel S i l v e r  Self-Tapping c- 

Alarm Clocks 
Screws 

1/4 x 5-40 and 5/16 x 5-40 Brass 
Machine Screws 



lg Chevrolet Clock 1/8 x 4-48 Brass Machfne Screws 
20 A l a r m  Clock 1/4 x 4-40 AlumFnum Hachine 

Screws  fa, overs ize  1 
21-24 P l a s t i c  Togs 1/4 x 4-40 AlumFnum Machine 

Screws (Ilia. ove r s i ze )  and 
3/16 x 2-56 Aluminum and 5/16 ;r 

6-32 Brass Machine Screw 
25 Desk Telephone Stand 1/8 x 2-56 Alumhum &In uchFne Screws 

26-27 Relay u n i t -  (P r i ce  
s e l e c t o r )  

Regis ter  Panel (Coin 
s e l e c t o r )  

Camera 
Typewriter Assembly 

Tea-ket t le  Handles 
Surg ica l  I n s  trurnent Case 
P i c t u r e  Frames 

Carburetor  ( ~ l u t t e r  va lve )  

F'honograph Fick-Up" A r m s  

Relay and Chassis Unit  

Vending Machines: 3/16 x ?-48 
Brass Sel f - tappfng Ssrnews 

Vending Machines : 1/8 x 2-56 
Aluminum Nachine germs 

1/8 x 2-56 Aluminum Haehine Scraews 
3/16 x 4-40 Brass Machfne Serewe- 

5/32' threaded 
5/ 2 x 3-48 Aluminum Machine Screw: 
1/ 8 x 2-56 Aluminum Machine S ~ r e w a  
7/32 x 2-56 Hex Countersunk 

Aluminum MachPne Screws 
1/4 x 3-48 Brass Machine Screws - 

3/16" threaded 
3/16 x 2-56 Alum. Brass lach 'nl  

Screws - 3/161q threa3ed 
3/16 x 2-64 and 1/8 x 4-40 Frars 

Machine Screws 
1/8 x 2-56 Niekel S j l v e r  MachLne 

Screws. 

Gentlemen, we have endeavored t o  cover a l l  t h e  s i g n i f f c a n t  
points  of SCREWSTICK and c e r t a i n l y  hope it has won your i n f t , I a l  
approval.  

Now, off' t o  the  s i d e ,  you w i l l  note-- i f  you have not  aS- 
ready done so -  a t a b l e  on which samples of our  a c t u a l  a p p l t c a t f  ons 
were brought here and t o  which you might l i k e  t o  give c l o s e r  
inspec t ion  i n  a few mornenks . 

Likewise, youq a t t e n t i o n  is  d i r e c t e d  t o  the  l i t e r a t u r e  d f s -  
t r i b u t e d  t o  you jus t  p r i o r  t o  t h i s  por t ion  of the  program. F o r  
TOW cons i d e r a t  ion  and prudent inspect ion ,  a t  your convenience, " 

it includes:  

a .  SCREWSTICK Bul le t  i n  
b. SS-1 PrPnt 
c . ' ~ h o r *  B u l l e t  Fn 
d . Random Samples 

M r .  Muenchinger, M r .  Onderdonk, and 1 w i l l  remain jus t  as 
long as necessary t o  answer any quest ions you would choose t o  
ask .  

- 

I n  c los ing ,  may I say we have apprec ia ted  your undivified 
a t t e n t i o n  and thank you very s i n c e r e l y  f o r  your cooperat ion.  



M r .  Ken Younlrers , Plan t  Manager of the Investment Cas t ing  D f v -  
s i o n  of' HowarB Found~y;  ;; 
While g e t t i n g  the  fflm prepared fora showing, I would l i k e  t o  

introduce t o  you our Wesfdent ,  Mr. Frank Howard, who would l i k e  t o  
give you a l i t t l e  fns ide  A on t h e  Iioward Founary Company. 

Mr., Frank Howard, Sr . : Gentlemen: I apprec ia te  the o p p c ~ t u n -  
i t y  of being here today, and w h i l e  t h e  f i l m  is befng prepared, f 
would l i k e  t o  give you a very brief p i c t u r e  of t h e  work t h a t  we do 
at, the Howard Foundry p lants  which a r e  located fn  Chicago, Mflwaulree, -, 
Endf a m p o l i s ,  and Lss  Ange $es , 

W e  are c u r r e n t l y  producfng sand eas t fngs ,   pattern^, and machin- , 

ing work, sending out completed unfts  i n  a l l  of the  a l b g s ,  which 
a l l o y s  eons f s t  of both non-ferrous and fe r rous .  The a c t u a l  a l l o y s  
being c a r t  today cons f s t  of. Magnesium, Aluminum, Brass and Bronze, 
Alloy s t e e l ,  S t a i n l e s s  S t e e l ,  and t h e  l a t e s t  ZirconFum & Thorium 
aadf t ions  t o  MagnesXum. Today, we a r e  s p e c i a l f z f n g  In  Aviation. I 
might t e l l  you a l i t t l e  about Magnesium while we are wafting. 

When t h f s  c o u n t q  s k a t e d  work on J e t  Engines, we knew t h a t  t h e  
s tandard Magnes ium would not  withstand the  e l eva ted  temperatures a s  
requi red ,  and, a s  a r e s u l t ,  t he  Howard Poun6rg Company immediately 
contacted t h e  Magnev Furn Elektron Limf ted  i n  London, England, who we 
worked wi th  during t h e  second World War %n developing a l l o y s  f o r  the 
B-29 nose c a s t i n g .  Upon contac t fng  t h e  English,  w e  found t h a t  they  
were producing I n  production a high temperature alloy in Magnesium 
eons f s t i n g  of' the addf t fon  of Zirconlurn, Cerfum and Zinc. We Lmme- 
d f a t e l g  signed a l i c e n s e  with MEL, and a r e  today producing in pro- 
duct fon  q u a n t f t l e s  these  aPPays f o r  J e t  Engine u s e ,  

WEthEn t h e  fast  s ix  months, t h e  Jet; Engine producergi requl red  
an a l l o y  t h a t  would give higher proper t ies  than the 500 F t h a t  we are 
c u r r e n t l y  furn ish ing ,  and o u r  l i c e n s e  wi th  MEL aga in  provided us a 
new a l l o y  i n  Magnesium cons1stin.g of the a d d i t i o n  of Zirconium, Zinc, 
and Thorfum, which a l l o y  now allows us t o  produce castings which 
w i l l  wi thstand temperatures of approximately 650 F without d i s t o r -  
tPon o r  cpeep, 

4 

The l a s t  a d d i t i o n  t o  the'  Howard Foundr$ f a c i l i t i e s  is  our new 
Investment cas t ings ,  o r  the  Lost Wax Divis ion,  which loca ted  in 
Milvraulcee under the d i r e c t i o n  of Mr. Ken Younkers , This f i l m  t h a t  
we have prepared f o r  today w i l l  a c t u a l l y  show you the  Lost  Wax 
process ,  

Af%er t h e  f i l m ,  we w i l l  be onlg t o o  happy t o  t r y  t o  answer any 
of your ques t ions .  If we can be of any f u r t h e r  a s s i s t a n c e  Fn g iv ing  
you more information regarding  t h e s e  l a t e s t  Magnesiwn a l b y s  known 
as  ZREl  and Z T I ,  our SalesEngineer,  Mr. Frank Xornick, Jr ., who i s  
here wi th  us today w i l l  be more than  happy t o  answer your ques t ions  
o r  s e e  t h a t  l i t e r a t u r e  I s  s e n t  gfv tng  a more thorough explanat fon  
of these  a l l o y s .  

If a t  any time, any of you fo lks  a r e  in t h e  v i c i n i t y  of o w  
p lan t s ,  we want you t o  f e e l  f r e e  t o  s t o p  i.n and s e e  t h e  Howard 

. Foundry f a e l % i % f e s  . 



Thank very much. 

M r .  Michael E .  E r r i co ,  Sa les  ~ n ~ i n e e r  of the  Lam"iat&i 
Shim Co., Pnc . , Glenbrook, Connecticut: 

1 am very happy f o r  t h i s  opportuni ty t o  dfscuss  wfth you 
an  a d j u s t a b l e  shim, a shim t h a t  may be adjus ted  by the simple 
medium of I' peelingN ins tead  of gr inding o r  otherwf s e machfnhg,  

How t h i s  ma te r i a l  may e f f e c t  cos t  scvfngs I n  your organi- 
z a t i o n  w i l l  become evident  a s  we progress i n  our dfscuas?-on, 

A l o g i c a l  ques t ion  whlch may e n t e r  your minds a t  the o u l s e t  
is "What on e a r t h  is  a laminated shim?" E t j s  a fa ir  ques t i fon ,  
one which we a r e  o f t e n  asked. 

Well, if you have eve r  s a t  down a t  a card t a b l e  whlch 
had one l e g  t o o  s h o r t ,  you r e c a l a  t h a t  you probably folded scze  
paper and pIaced it  under t h e  offending l e g  f n  a n  e f f o ~ t  t o  
equal ize  t h e  l eng th .  Suppose then,  t h a t  you had too  m.ueSri paper 
under t h e  l eg .  You n a t u r a l l y  t o r e  off a few layers  of  t h e  paper 
and replaced your paper- shim. 

By t h i s  simple medium you have i l % u s t r a t e d  t h e  basfc 
fundamental of t h e  laminated shim. It i s  shfm m a t e r i a l  whfch 
is adjus ted  t o  t h e  d e s i r e d  thickness  by peel ing off l a g e r s  zf 
metal.  

O f  course our  shims a r e  no t  made of paper, nop a r e  they 
used o r d i n a r i l y  f o r  br idge t a b l e s  (although it poss ib le )  , 

Our laminated m a t e r i a l  is manufactured e i t h e r  of brass sT 
s t e e l ,  a s  d e s i r e d .  Brass Laminum i s  a v a i l a b l e  i n  thicknesses  
ranging from 0.006V t o  0.126" with e i t h e r  0.002" o r  0.003" 
laminations,  o r  l a y e r s .  The t h l c k e r  s tock ,  1/16", 3/32" anc3 
1/8~$ is a l s o  a v a i l a b l e  p p  laminated, wi th  h a l f  t h e  thfekneas 
s o l i d  and t h e  balance laminated. I n  o t h e r  words, what we 
c a l l  1/16" ha l f  0.002' m a t e r i a l  is shim s t o c k  1/16" thFclc made 
up with one thickness  0.032n t h i c k  and 16 thicknesses  0.002" 
thkck, a l l  bonded tqgether ,  

S t e e l  Laminu212 is a v a i l a b l e  i n  th icknesses  whfch range f rom 
0.006" t o  1/16", wi th  e i t .her  0,002ft o r  0,003" lamfnat lcns ,  Of 
course, i n  both t h e  b r a s s  and s t e e l  Lamlnum, t h e  laminat ion 
thicknesses  a r e  never combined. It I s  not  poss ib le  % Q  have 
both  0.002'' and 0.003" lamFnations i n  one shim, 

S t e e l  Laminwn i s  always f u l l y  laminated, never p a r t l y  
laminated, 

The l aye r s  o r  laminations a r e  bonded toge the r  by m e t a l l i c  
methods. We s t a r t  out wkth commercial 70-30 brass  o r  SAE 1090 
s t e e l ,  0.002n t h i ck ,  by 8'' wide, and a f t e r  running It t h r ~ u g h  
our m i l l ,  end up wi th  brass  o r  s t e e 1  Laminum i n  sheeks 8" x 48" 
ready for punching. 



The bond, ~f co'urse, must be such tha t  P t  wk19 rsot allow the  
shfm t o  t e a r  o r  spEft  a p a r t   uncle^ n o r m 1  punch press k m p a c t ,  y e t  f t  
must no% be s o  s o l f d  a s  t o  pleevent pee l ing  f o r  adjmbrnent, 

The materfal appears t o  be soXfd, and y e t  you can ea-sflg pee% 
"st. Hsst of YOU have a l r eady  played wfth the samples whfch f l e f t  
on your t a b l e s  and gsu can see -&hat &he p e e l h g  1s a v e q  sfmpEe 
openaat-Pon. 

We have t o  ppesume here t h a t  you bel ieve,  a*s w e  do, t h a t  s h i n  
des ign  i s  modern desfgn ,  I n  o ther  words, it b o l d  rashf  sned %o be- 
i f e v e  "eat you use a shfm only when somebody has' m d e  an  erroa . 
T h a t c s  not  the  modern wag. We? plan on uafng s h f m  to el lmfnate  t h e  
n e e e s s t t y  f o r  very c lose  %o%erance machknfng on %he maehfne par% 
I t s e l f ,  Instead of gofnng down t o  0,0005$' we plan t o  use a shfm, 
Well  now, how can a larninatecl shim xsrk %a your  advantage -En %hf s 
fns tance? 

You gec nwnersus advxxtages through $he use of lamfnated 
shfms which P have categorfzed undeka t h r e e  headings f n  ardes  "6 m k e  
it a S k t t l e  b f t  clearer, The headfngs a r e  Speed, ~ n g f n e e r f n g  Advan- 
tages ,  and Customer Relakfons,  Today, enzaphasfs Ps on speed, There 
f s  no questfon about ProductPon Pfnes a u s t  move fast;  machfne 
%%me has t o  be reduced, And how can Lamfnuna help? h m f n m  mag be 
ad jus ted  by s i n p l y  peelfng,  a s  we mentfsned prevfously.  Pt can be 
done I n  seconds, possfb lg  savlng hours of mchfnfng-  All a d j u s t -  
ments a r e  accomplished aafght on the job,  rSs s p e e f a l l s t  1s ~ e q u l r e d  
$ 0  achieve t h f s  adjustment ,  You need no t  f i l e ,  gr ind ,  o r  rmaehfne 
f n  any way. You need no t  have a standby l a t h e  o r  opera tor ,  o r  
even a n  fnterm9t$en$ Bathe or opera to r ,  And @here fs no eountfng of 
very fine, vesy t h f n  layer8 sf lamPnatfsns, They are a l l  t oge the r  
fn one apparent ly  so led  shfrn, 

The engineerfng advantages? We%$, t h e  shim 9s slgld; f t s s  
v f ~ t u a l % y  a soEfd shfm, I t a s  easy t o  handle and it gives 0,002" 
accuracy %h~tsughout, or 0.003" ff tha t89  a11 you need. P t u s  less  
cornprese i b h  bhan solid metal. I mi.ght r epea t  that.  It 8 j e s s  
c;ompressjlble than  solWl metal, by a c t u a l  t e s t ,  no d f r t ,  g r i t ,  or 
o t h e r  foreign s u b ~ t a n c e  can lodge between lagers and thereby throw 
off  very fffne aelj"ustment, and ,It can be f i t t e d  w-fth Sabbftted lugs 
wherever 9% fs necessary to prevent o f %  OF P F ~ S S U Y " ~  leakage, 

Customer r e l a t b n s  % A very def f n f t e  advantage, Pour eustomer 
Ls h%p;?y because he recagnfzes t h e  value of a l a m h a t e d  shfm, which 
can be adjus ted  very sfmply, En ~ e p a 1 r  aria maintenance of t h a t  u n f t o  

Where can you use hiamfnum? Well, P cou%dnq t possfble  b o w  a l l  
the applfcabfons f o r  hmfnum a t  G.E. However, 9" s u r e  t h a t  y ~ u ,  
kn~wing  your fndkvtdual problems, w I l 1  be a b l e  t o  fntraduce some of 
"ehfs hnformation P n t ~  your problems, and P w l % P  be sesg su rp r i sed  f f  
we donot come up  with one o r  "t;o savings En youp own s p e c l f l c  apple-  
c a t t o n ,  We have manufactured t h f s  $amPna$ed product SOT 39 years 
f o r  both endustry and $he Gove~rment, fncludfng a11 branches of t h e  
g s v e r m e n t ,  We f a b r i c a t e  it, and w e  furnish f %  l n  s h e e t  farm, 

Soae of" the  P%elds i n  w h k h  LaaInua 1 9  an'sed? Well, the %fs% 
f s  long* The a p p l t c a t f o n  cha r t s  whfch you have on your t a b l e s  show 



many uses .  A few of then,  oET hand, inefude agrfeul?;ure,  
constructfon,  machine t o o l s ,  d f e s e l s ,  t u rb fnes ,  a f m r a f t ,  
a i r c r a f t  components, pumps, compress o m ,  an6 blowers , 
Spec l f fc  app l fca t ions?  S p l i t  bearfngs,  t h r u s t  beartngs,  assr~ec3- 
ing rods,  d i e s e l  gea r  pos i t foning ,  landfng gear,  r e t r a c t i n g  
mechanism, end play, and gear  mesh. 

I n  t h a t  regard we have a s l l d e  which w i l l  show vepy z l e a ~ ~ -  
l g  how peooling laminat i  om w i l l  gfve you quick adJ"ustmen;t, s o  
that t h e  gears  mesh properly In t he  beveled g e a r ,  Pau h o w  
probably b e t t e r  than  I, t h e  degree of mesh essen'tlfal t o  achfesae  
t h e  end r e s u l t .  

Lamfnated Shim Company, Glenbrook, C o m . ,  has been 5es 49- 
nated shim headquarters s i n c e  1913. Our company can o f f e r  ,W.GQ 
f i v e  d i f f e r e n t  types of shfms i n  accordance w-ftki  your par&.fc.u:as 
need. Number 1 is Laminurn whFch we have a l r eady  dfscussed , 
Number 2 f s  a common type which we c a l l  Lamfsol. 1% fa a shfn 
made up of loose  lamfnatfons, spo t  so ldered  together  on %,he 
edges. Number 3 f s  an exclus i a e  laminated type shfm Tor supe r  
speed app l fca t fons .  It i s  t h e  type indica ted  by that second 
sample whfch you recezved. Thfn-gage lamfnatfons tacked t a -  
ge the r  by a t a b  on t h e  end, I n  t h i s  ins tance ,  the tab m y  be 
removed by t h e  sfmple expedient of yanklng f t  wkth p l i e r s  a f t w  
it has been appl ied  and you have loose  fanzfnatfons, whem %hat 
requirement i s  e s s e n t i a l .  We c a l l  t h i s  eype Larnftab, FJ~fabe-~ kB:,  
loose l ea f  shfms wfth loose  l e a f  laminations , agafn represents 
a common type.  Number 5, packaged shim s tock ,  covers brass  
and s t e e l  shim s t o c k  packaged jus t  exac t ly  as you bug wax page?, 
i n  a d ispens ing  box. You p u l l  i t  out as you =ed k t ,  GeneraLy, 
it is  used f o r  nzachine shop repair and maintenance, 

Welf, now, we Ive discussed Lam%num, lncludfng t h e  types as" 
shims t h a t  a r e  ava i l ab le ,  some of t h e  app l i ca t ions  and advan- 
tages .  What can we do a t  the  Lartlinated Shim Co . t o  c a P q  ou t  
t h i s  program of s h i m i n  ? LamFnated shfm matexafaP I s  avaLlabIe a tn sheets  8" wide by 48 long. We f a b r k a t e ,  a s  1 explafned 
previously,  approximately 95 per cen t  of our  ma te r fa l  %o the  
s p e c i f i c  drawing of t h e  customer, We make t h e  shEm a s  the  
customer wants it. Well, thereas  one ques t fcn  tha t  mdght er,te.r 
youp mind. Suppose v#e want a skfm t h a t  9 9'' OD and youp 
mate r fa l  i s  only 8" maxfmwn width. We make t h a t  shkrri fn 
segments, e f t h e r  i n  halves,  o r  t h i r d s ,  o r  quar t e r s ,  sr eighths, 
o r  as far  up as you want t o  go. Wejve made one skfm I n  f a f r lg  
s u b s t a n t i a l  q u a n t f t i e s ,  f n  a government application, 8 ft t)I), 
The jo in t s  may be e f t h e r  b u t t  type or locked type,  and may be s p o t  
soldered f f  f t e s  necessary t o  mafntafn 019 pressure .  

What a r e  t h e  f a c f l f t f e s  a t  Laminated Shim? We have about 
975 people working i n  our p lan t ,  inc ludfag  psoduetfon and nm-  
produetf on people,  We3 ve been f n  operaelon f o r  39 yea r s .  We 
have a record of between 70 and 80 thousand d i f f e r e n t  p a r t s  
whfch have been made from laminated s h k t  m a t e r i a l  I n  t ha t  perf06 
of t ime, Records a r e  maintafned indef fn i t e2y .  Our p lant  ks 
modern and up t o  dat;e, our  equf pment Ifkewfse,  We a r e  eonstant?Ly 
adding t o  our equipment t o  s t a y  a b r e a s t  of new fdeas and modern 
design.  We have s tandard equfpment, of course,  and w e  have some 



What can w e  60 i n  t h e  wag of f a b r i c a t i o n %  Here, i f  1 may, 1 
wora%d l i k e  t o  i n s e r t  a couple of I d e m  which I t h i n k  you mfght take 
note of ,  f a r  the  purpose of saving, and, of course ,  t h a t "  the pur- 
pose ef t h f s  forum, We have f a c f l i t f e s  at our plan% to f a b r i c a t e  
shims arx3 f mfght add just  i n  passing, starnpings, boo- c o m e r c f a %  
stampfngs of eommere.fa% metals. These a r e  fu~anfshed f n  t h r e e  quan- 
t l t g  c a t e g o r i e s ,  The f i r s t  we c a l l  a  machine c u t  quantftg, Tha tSs  
1, 2 ,  5, maybe 90, t h e  p f l o t  model q u a n t f t ~ ,  Ve g e n e ~ a l l y  can make 
these  quan t f t f e s  wfthout t o o l i n g  of any klnd. Wow, thex.ens a  
d e f f n i t e  advantage here %s g o u ~  I a b o r a t o ~ i e s ,  t o  those of you who 
~ e q u f r e  a very snaP1 number of pfeces,  t o  bug these w f t h o u t  too l ing ,  
even if" it cos t s  a d o l l a r  a piece.  P t ) s  a 10% bettea? to pay $5 f o r  
f f v e  pieces than  it f s  t o  pay $30 f o ~  t o o l s  and possibly 2 # a 
piece f o r  t h e  f i v e  p a r t s .  Your t o t a l  b i l l  would then  run  331.25, 
ins tead  sf $4,00, 

The second ca$e ory i s  t h e  s h o r t  run.  In. 'khis category, w e  
can make a t o o l  f o r  8 30 and run  off uneven con t sum,  f fn l sh fng  o f f  
the  shlm wi th  sepasaate and Pndivfdual operat  Pons . ThLs quantity 
catagorg mfght be, depending upan the  p a r t ,  of  causse,  between 
s e v e r a l  hundred t o  50,000 sr more. 

The t h i r d  catagorg is  t h e  produeti-on run,  Heye we have had 
ordesrs f o r  a s  many as  ten mf _$If on pieces . We have f iaund. ft Teas f h l e  
%o make productf on toolFng on ordem f o r  10,000 and even l e s s ,  based 
upon thedesign of t h e  shfm o r  t h e  stampfng, 

Berens  a f u r t h e r  pa in t  f n  e f f e c t f n g  savings i n  buyfng sh-irns. 
I would l i k e  t o  r e f t e r a t e  what Mr, HowarB of the H,OO Canf FePd Corn- 
pan7 s a i d  Lhfs nasrnfng. We dFdnQt  plan f t  t h fa  way, 9 fntended t o  
make mentfon of i t ,  but  he beat me t o  I$. When a shfm fz desfgned 
ft does not  necessa r f ly  requfre  t h e  to lerances  tha t  t h e  mcbfne  
p a ~ t  needs. 1% would be well f o r  you t o  make a na$e of  % h a t ,  Very 
of ten ,  we ll ge t  drawfngs of s h i m  a% our plan$, and thegt EP show 
a tc%l.erance of plus o r  rmfnus O,OOCYjt' on. a n  OD OP somethfng slrnflarr. 
We can make f t ,  but the only t ~ ~ u h b h  f s  gsu a r e  golng t o  pay about 
four  tfmes as  much as you should pay f o r  t h a t  shim just %a ge t  
%ha% tEght toPerance,  I 

? 

It f sno t  necessary.  I n  most eases ,  1 should sag, 1% f s n q t  f 
necessapy, You could do jus t  a s  w e l l  wfth a  c s m e r c f a P  kolerance - 
of two o r  t h r e e  thousandths,  maybe four  thousandths on %he OD o r  

and yome ~ 0 8 %  wflX be about one q u a r t e r .  When you des ign  a  shfm, 
look a% 5% twice; mke s u r e  t h a t  you dbnnt have %hat  excess ive ly  
c lose  to le rance ,  

Before efosfng,  P would l i k e  Lo say  %ha% we have representa-  
t i v e s  and sales engfneeas thkoughou% the eouncry, a l l  of whom a r e  
a t  your d f ~ p o s a l ,  %0 h e l p  you t o  plan your shfrns and possibly t o  
a s s f s t  Ln lowering the c o s t  of  some of your s h f m l n g .  The P l s t  of 
those rep resen ta t ives  f s  shown on the back af t h e  booklet wFfch was 
Passed out ,  f o r  each of the  sec t fons  of the country . With regard 
%a %hTs, I persomlPg talked to your MrU, Mi%bur, a n  engineer  f n  
Ff tchburg  (some of you ~ . a y  know hfm) regalading a problem of" p r i c l n g  
a t  Ff tchburg  on a  turbo super-charger shfm, We brought t h e  cos t  



down about one-quarter of what f $  was s r f g i n a l l y  by chanfng 
desfgn. And I ta lked  t o  a Mr. Moyer here  f n  Sehemetaag  re- 
gardfng a "ebfne  shfm whtch prevfously had been m d e  fro% 
s t e e l  and ground. F i m t ,  apparenkly, t h e  loose a h b s  w e m  
used, a t o t a l  thfckness was a r r f v e d  a t ,  a s o l f d  skfsn was ~mde 
up of t h a t  thfckness ,  ground, and %hen ground a second %lme $3-  
f o r e  f i n a l  assembly, As 1 undergtand f t ,  tkeg a r e  planning ~o 
use Lamfnum Pn t h a t  p a r t f c u l a r  app l fca t fon ,  

I n  c%osfng, 9 would lFke t o  leave j u s t  one thought w i t h  
you. Lamfnated shfnrs pee l  f o r  adjustmen%. The next  t h e  
t h a t  the  mfssus prevaf ls upon you t o  forego the slfppers as16 
t h e  s o f t  easy c h a i r ,  and t h e  pfpe, and takes  you out t o  play 
brfdge, and one l e g  of t h e  bridge t a b l e  f s  s h o r t ,  keep thauerri 
mfnd. Lamfnated s h f m  peel  f o r  adjustment.  

Our Past s p e c i a l t y  s u p p l f e r  f o r  today is  t h e  Do E, 
Makepiece Company f n  At t leboro ,  Mass, who spec fa l fze  in lami - 
na t ing  prevfous metals t o  our ma te r fa l s .  Walt Channfng f s  
gofng t o  t e l l  us about t h e  products t h a t  Company marauf"ac^t-,ur~~~s 

Walter Channfng, Jr., of t h e  33. E. Makepiece Company, 
AttPeboro, Mass: 

Thank you, M r ,  Eagan. Pt f s  a .g rea t  pleasure %a esme up 
here and a prfvFlege t o  t a l k  t o  your Value Analysis Qroup, Fhi-8 
s e e m  t o  be lamfnated day a t  t h e  Edfson Club. Unllke the  very 
i n t e r e s t i n g  lamfnated shim s tock ,  whfch s e e m  t o  h a m  s o  .many 
appl fca t fons ,  and whfch has jus t  been s o  we l l  descr ibed,  car 
laminated m a t e r i a l  f s  no t  supposed t o  peel ,  no mat ter  how rrwk 
e f f o r t  i s  made I n  drawfng o r  formfng. F f r s t  I: would S'ike to 
s e t  f o r t h  what our  lamfnated precious metals ape. S f l - ~ e r ,  g d d ,  
palladium, platinum, and t h e f r  various a l l o y s ,  bonded t o  'base 
metals Fn t h e  f o m  of s h e e t ,  wFre, and tubfng,  A previous me-ta9 
i s  s e l e c t e d  f o r  i t s  p roper t i e s  of corrosEon res f s t ance ,  exec- 
t r i c a P  conductfvf tg,  contac t  l i f e ,  and o t h e r  des Fgn consfdera- 
t f o n ,  The b a s e m e a l  Is s e l e c t e d  as  a s u i t a b l e  mountfng for t h e  
precfous metal ,  and can have des f r ed  proper t fes  of s t  rengh, 
sp r ing  temper, corrosfon r e s  f s tance ,  o r  low thermal eoefPFcfenz 
of expansf on, I n  tw manufacture of our precfous metals,  we 
bond a l a g e r  of predious metal  t o  an  ingo t  of base reetal t k ~ s u g h  
t h e  app l fca t fon  of hea t  and pressure ,  Thfs f s  done f n  Pngo'l 
form, e f t h e r  i n  f l a t  Ingots or  i n  round ingots ,  dependfng on 
whether we requfse  shee t ,  tubfng, o r  wfre ,  The sample Sngot 
in lay  mate r fa l  which I have here  f s  made by s l o t t f n g  a brass 
bar  and f n s e r t i n g  a s m a l l  s f l v e r  bar  I n  t h e  s l o t ,  FoUowfng th f s  
operation, hea t  and pressure a r e  appl ied  f n  o rde r  t o  weld the two 
metals fn t fmate ly  t o g e t h e r ,  Followfng t h f s  operat ion,  the  
r e s u l t a n t  ingot  i s  cold r o l l e d  i n t o  s h e e t  metal ,  h a ~ f n g  a s i 9 v e r  
s t r f p e  loca ted  on %he t o p  su r face .  Thfs shee t  1s %hen blanked 
out ln$o con tac t  pa r t s ,  t h e  s f l v e r  pos f t f  oned En t h e  proper 
p 3 - a ~ ~  t o  mate wi th  a movable con tac t ,  The former method of 
mnufac"crfng t h i s  p a r t  was t o  f a b r l c a t e  a brass  piece of a 
correspondfng s i z e ,  f a b r i c a t e  a con tac t  r f v e t ,  then  s t a k e  the 
r i v e t  t o  t h e  brass  pfece.  Thfs i s  ~z t h r e e  opera t fon  job, 
whereas wi th  t h e  lamfnated metal ,  t h e  parts come o u t  f%nfslohed 
from t h e  press ,  a one opera t fon  job. 



Overlay is a  lamfnated metal  f n  wG'"Leh t h e  preaious metal  cogers 
one o r  both surfaces of? t h e  base metal, Edgelag where t h e  psraecious 
metal  1s lamfnated on one edge, Thrulay where t h e  p reo i  ous metal  goes 
through t h e  cen te r  of t h e  base m t a l .  These a r e  used i n  much %he same 
manner a s  t h e  In lay  I jus t  showed you, but  f o r  s l f g h t l y  d i f f e r e n t  
des f  gns , 

Makepeace developed Rafsed-Lay matereal  i s  used t o  make contac t  
pa r t s  requfr fng  a  r a i s e d  precious metal  contac t ,  such as  i s  obtained 
from a s t e e l  back o r  a  brazed t f p ,  This bnaterfal f s  made by laminat-  
Ing a s t r i p  3f precious metal  on t o p  of an  fngot o r  base metal ,  The 
r e s u l t i n g  s t r f p  i s  then  cold r o l l e d  t o  requfred s i z e  and temper Fn r e -  
cessed form r o l l s ,  Fa r t s  f o r  the  new General E l e c t r f c  25 amp, 50 amp, 
and 100 amp motor con t ro l s  a r e  made from t h f s  type of m a t e r i a l ,  Here 
aga%n, manufacture o f  t h e  p a r t  is a one opera t ion  job, a s  compared t o  
a t h r e e  o r  f o u r  opera t ion  job by t h e  conventfonal method of brazfng 
ind iv idua l  t i p s  t o  contac t  p a r t s ,  The advantages over t h e  old indk- 
vfdual  brazing method, in add i t fon  t o  t h e  saving  i n  operatfons,  l i e  f n  
the  s t r e n g t h  of t h e  contac t  bracket  and the  l i f e  of t h e  conkac% tfp, 
S i l v e r  so lde r ing  t h e  bfp t o  t h e  bracket  by t h e  o ld  method would s o f t e n  
t h e  bracket ,  and It would l o s e  i t s  temper. 1% w f l l  a 9 s ~  s o f t e n  the  
s l l v e s ,  wfth t h e  r e s u l t  t h a t  t h e  assembly w i l 1  have a  s o f t  contac t  
t f p  and a s o f t  contac t  bracket .  The bracket  mag no t  have t h e  neces- 
s a r y  s t r e n g t h  o r  weanafng proper t ies ,  and the  s f l v e r  befng s o f t  wfPl 
not have t h e  des i red  contac t  l i f e .  The base metal  i n  Raised-lag 
can be suppl led  r o l l e d  t o  hard temper and f i n e  s l l v e r  contac t  t i p s  
can be r o l l e d  t o  approxtmate Rockwell B-60 ixaxfrnum. This i s  a c t u a l l y  
proved t o  be of greae value Pn Pncreasfng t h e  % f f e  sf the  p a r t ,  

Pn a d d i t i o n  to thse Iamfnated metals which have found wfde use 
i n  $he contac t  f i e l d ,  we have developed a new patented process whfeh 
P have named Spo%lay, Contact pa r t s  made by t h i s  process o f f e r  the 
economy and fabricatfon': t h e  long 1Ffe, and the  a d a p t a b f l f t y  of t h e  
o t h e r  laminated precf ous metals,  plus a very r e a l  saving  f n  precfaus 
metal s c r a p .  Pt has r e c e n t l y  been employed successfulPy i n  l a r g e  
brsduct ion  of automotive switch contac ts  . Spot lag  is  made from s h e e t  
brass  and s t a v e r  str3-p by i n s e r t i n g  a d f s c  of s i l v e r  which has on 
t h e  back of it, a  Sayer of s f l v e r  brazing a l l o y ,  i n t o  the  brass s t r f p  
i n  one press  opera t ion .  The press whPeh punches t h e  hole i n  the  
braas and f n s e r t s  Pn t h e s e  holes t h e  s f l v e r  d f scs ,  a l s o  punches p f l o t  
holes  a9ong t h e  edge of t h e  st9l .p a t  predetermined i n t e r v a l s  . The 
dfscs  a r e  f a i r l y  s o l i d l y  i n s e r t e d  by t h e  press opera t ton ,  and follow- 
ing t h f s ,  t h e  s t r i p  l s  run through a brazing furnace  t o  s i l v e r  s o l d e r  
the  d i s c s  secure ly  f n t o  t h e  b rass .  The manufacture of the  s t r f p ,  
the re fo re ,  1s an automatPc ape ra t ion ,  When t h e  s t r i p  is f in i shed ,  it 
i s  fed  through progressfve d f e s  which pick up t h e  p i l o t  holes and 
blank and form a contac t  assembly, f n  whfeh the  sPlve~a d f scs  a r e  
coined and loca ted  where r equ i red ,  You can see  from t h e  pa r t s  w e  
have here and the  s % r i p ,  t h a t  besides sav ing  opera t ions  I n  the  manu- 
facture of t h e  pa r t s  thenselves and a t t a c h f n g  t h e  con tac t s ,  t h a t  t h e  
s c r a p  crea ted  w f l l  not  be precious metal ,  b u t  r a t h e r ,  brass ,  due t o  
t h e  f a c t  t h a t  t h e  s f l v e r  is  only loca ted  where r equ i red ,  This saving  
f n  s c r a p  can be a r e a l  f a c t o r  i n  l a r g e  productfon. We bel ieve  t h a t  
Spo%lay and some of the  o t h e r  laminated metals present  r e a l  oppor- 
tt.znft&% i n  t h e  re-desfgn o r  new des igh  of r e l a y s  and c o n t r o l s .  Ob- 
v ious ly  they  w i l l  not  s o l v e  a l l  t h e  contac t  problems, We can be of 
the g r e a t e s t  h e l p  t o  you Sf you know sornethfng of our  products.  The ---- --- -G.- - - A -  -0  C k r r n a  r n = C a ~ l 5 = 7 q  when j-,h&r ~ p o ~ e r t f e s  a r e  



considered I n  t h e  des ign  s t a g e s .  In  o ther  words, when we ge t  
a p r i n t  on which t o  quote, and t h e  p r i n t  t e l l s  us what the 
metal  i s  and how it i s  t o  be made i n t o  a n  asserrbly, o c i ~  hands 
a r e  more or  l e s s  t i e d ,  We would l i k e  t o  have an  o p p ~ r t u n f  ig 
of recommending methods and mate r i a l s  i n  t h e  design stage, and 
t h a t  is why I am s o  glad that you have asked us t o  come up here. 

Besides t h e  contac t  f i e l d ,  a few of the  o the r  i z m i ~ a t ~ j .  iretals 
which we make should be of i n t e r e s t  1 x 1  many of your plants. Ue 
have found a wfde application f o r  our s i l v e r  jacketed wfre f~ 
the  E lec t ron ic  f i e l d  where it i s  used foxa IT? coils. I n  the man- 
u fac tu re  of t h i s  wire ,  a s h e l l  of precious metal, such  as  al;.-e?, 
i s  deep drawn and f i t t e d  over a brass ,  a phosphor bronze, a 
n icke l  s i l v e r ,  o r  a s t e e l  core.  It f s  then  pressed oTrer i h ~  
core t i g h t l y  and heat  and praessure a r e  applfed u n % f l  the two 
metals a r e  secure ly  bonded together .  The resultant fngst. i s  
then cold drawn i n t o  w i r e ,  e i t h e r  round, o r  shaptd t o  meet 
requirements.  This precious metal  c l a d  wfre i s  wry econ~dLuica; 
t o  use i n  l i g h t  duty r e l a y s .  The s p r i n g  temper of a phosphcr 
bronze core w i l l  give t h e  necessary t e n s f o a  an6 f a t i g u e  XTe9 
t h e  precious meta l  c ladding supplying the  necessary ocn tac t  
p roper t i e s .  I n  an  a p p l i c a t i o n  where a contac t  wfre waa seal23 
i n t o  g l a s s ,  it was found t h a t  Invar,  o r  a very s f m i l a r  metal., 
was necessary because of f t s  thermal coeff  i c f e n t  cf expansfcn, 
Invar ,  however, d id  not  have the  necessar;g e i e c t r f c a l  o~ 
corros ion  r e s i s t a n c e  p roper t i e s .  The answer was a s fPve r  c Lad 
Invar  wire having t h e  conduct i v i t g  and c o r m s  ion  res Lstanc 
of t h e  s f l v e r  cladding, and t h e  thermal c h a r a c t e ~ f s t i c s  of 
Invar  , 

For t h e  Microwave f i e l d ,  our s i l v e r  c lad  tubfng is f fndfng 
extensive use .  The r a d a r  engineers t e l l  us tha t  as the fie- 
quency a t  which they a r e  designtrig goes up, t he  charac ter? ls t ics  
of the metal  used i n  the  waveguuides and i n  t h e  tuned l h e s  
become inc reas ing ly  important. That is  the  reason why J A N  sgecr  
c a l l  f u r  s o l i d  co in  s f l v e r  f o r  a l l  t h e  smal ler  s i z e s  of waw- 
guide tubing  used i n  t h e  higher  f requencies .  Attenuatfon Fs 
consfderably less when s f lve r  is employed ins tead  of brass  or 
alwninum. This a t t e n u a t i o n  can be c r i t i c a l  i n  X-band work sni 
hfgher f requencies .  Ins tead  of a s o l l d  coin s i l v e r  tube,  thL2 
same o r  b e t t e r  e l e d t r i c a l  p0rpertT.e~ can be achielied by uafng 
a fine s i l v e r  laminated on t h e  ins  fae  o r  a brass  tube,  wf tn  a 
corresponding saving  of s i l v e r .  Our laminated tubing  fs made . 
from s i l v e r  overlay shee t  which i s  r o l l e d  t o  t h e  proper "ick- 

7 q ness and t h e n  drawn i n t o  a heavy s h e l l .  The end of t h l s  s h p i l  
i s  t h e n  trLmmed and it i s  formed i n t o  round o r  r ec tangu la r  
tubing, wi th  a uniform l a y e r  of precious metal  of high f f n t s n  
or. t h e  Ins ide  o r  on the  outs ide  sur face .  The temper of t h  
s i l v e r ,  s i n c e  it fs  cold drawn, can be such t h a t  it w L l l  resist '  
mechanical wear. A th ickness  of from .001 t o  .005 can be made 
very s a t i s f a c t o r i l y ,  

- A s i l v e r  e l e c t r o  p l a t e  can, of course,  be appl fed  t o  short: 
lengths of t h e  l a r g e r  s i z e s  of wavegufde tubing,  but  i t  has 
been found t h a t  a n  e l e c t r o p l a t e ,  being somewhat porous, w f 1 3  
not  h a w  t h e  co r ros ion  r e s i s t a n c e  o r  t h e  contfluctfvitg of' a hard 
drawn s i l v e r .  In  a d d i t i o n  t o  t h i s ,  it i s  extremely cliff i c u l t  



and sometimes impossible t o  e l e c t y o  p%te longer lengths and 
intricate shapes on t h e  i n s i d e  of tubes .  The e l e c t r o  p l a t e  w i l l  
be non uniform and t h e  p l a t e  may not  throw i n  some sec t ions  of the  
tube.  

SLloer laminated t o  aluminum waveguide tubing  has always 
in t r igued  us, and we a r e  now embarke" on a program of manufacturing 
t h i s .  Up t o  da te ,  s i l v e r  c lad  aluminum shee t  has been made wi th  a 
good degree of success ,  but  the  bond has not  been a b l e  t o  withstand 
the  severe  drawing and forming opera t ions  necessary t o  make lami- 
nated tubing.  We have been a b l e  t o  make a p i l o t  r u n  and a r e  hope- 
f u l  t h a t  we w i l l  be a b l e  t o  o f f e r  t h i s  product s h o r t l y .  This might 
suggest  some uses t o  your gentlemen i n  the  Aeronaut ical  f i e l d .  

Uses f o r  laminated precious metals extend i n t o  t h e  chemical 
f i e l d  and i n t o  t h e  decora t ive  a r t s  . Palladimn cappea cross  bar  
contac ts  were developed by t he  Western E l e c t r i c  Company and a r e  
manufactured by us under l i c e n s e  arrangement. This type of con tac t  
has found wide use in telephone type re l ays  where a minimum of very 
c o s t l g  precious metal  i s  requ i red .  

We hope you w i l l  f e e l  f r e e  t o  c a l l  on us when you a r e  consider-  
ing  c o s t  reduct ion  o r  new products which c a l l  f o r  precious metals 
i n  any form. As I s a i d  before, we may not  always haw t h e  answer, 
but  i f  we do have t h e  answer, we can be of considerably g r e a t e r  
usefulness  before t h e  des ign  i s  f rozen.  



Our Job t h i s  morn ing  i s  "don t t h e  s topped" . The whole 
va lue  a n a l y s i s  job might b reak  down t o  t h i s  We must l e a r n  
to i d e q t i f y  va lue  or P t s  l a c k .  Then we m m $  know how t o  start 
t o  d o  something about  it, a n d  then how one by one 60 do sometking 
about  t he  a r t f f i c L a 1  s t o p p i n g  p o i n t s  t h a t  a r e  always p re sen t ;  
and, l a t e l y ,  w e  must d o  it i n  a way t h a t  causes  everyone $0 
grow and g i v e  everyone a n  o p p o r t u n i t y  t o  do his own Job b e t t e r -  
This is an i n t e r e s t i n g  thought to me - $he " d s n 3  be stopped" 
i d e a .  A s  1 look  a t  you f e h P o w s ,  1 am sure these I s  a f a c t o r  
of 50 $0 P between you and whaG it  takes  t o  s t o p  youo  Th%s 
morning, l e t  t h i n k  $or  a l i t t l e  while a b o u t  some of the t h i n g s  
we must consc ious ly  be sn the %sokou$ f o r ,  s s  they don t brush  
us a s i d e ,  s o  t h a t  we "e not prematurely  s t o p p e d .  One sf t h e  
reasons f o r  t h e  s t ~ s n g t h  of v a l v e  a n a l y s f s  t h a t  there have been 
s e t u p  s topping  b locks  a l l  a l o n g  %he road a n  f o l k s  g e n e r a l l y  
r e s p e c t  themga, That makes %his job pay o f f  because  t h a t  covers  
up i n e f f i c i e n c y ,  Bere a r e  some 0% them, ($1 We always make 
t h a t  p a r t  ou r se lves ,  s o  don Dt  Book i n t o  it, ( 2 )  We always have 
t h e  c o n t r l b u t f n g  department make t h a t .  No one else can make 
it good enough, ( 3 )  We know thessPa only one vendor t h a t  @an  
do  t h a t  job. We 've worked with tha$ vendor s o  much, we woukdw 
t h i n k  of s t a r t i n g  wfth ano the r  one,  ( 4 )  It Is a pa t en ted  design, 
we can't use it. (5) l t P s  a v e ~ d e g r ~ s  design, we can" to any- 
t h i n g  about  it. And on, and  on and on, and $$ will be fun i n  
youp Job if y o u ' r e  looking  Tss theae  s t o p p e r s  and E t  might be  
fun for you t o  keep a notebook of them, a n d  eve ry  time y ~ u  
see sae, you get a l i t t l e  c r inge  o r  a sm%Pe %ns%de i n s t e a d  of 
being  i r r i t a t e d  and y o u ' r e  %w a hurry  t o  get back and p u t  i t  
ow your book and add i t  t o  your c o l l e c t i s n o  

Now, when w e  t a l k  about  no t  b e i ~ g  s topped,  we d o n ' t  r e s p e c t  
t h e  f e l low who dashes  his head a g a i n s t  t h e  oak t r e e  and b a t s  
h i s  b r a i n s  ou t  and kcmocks himself' ernconsci~ems Just s o  he I s  no t  
go ing  t o  be s topped.  Tha t ' s  n o t  what w e Q r e  t a l k i n g  abou t ,  
We9e  t a l k i n g  about  the man who bumps i n t o  t h e  oak t ree ,  bumpa 
h i s  head a l i t t l e ,  he backs up and he goes and gets a saw and 
a f r i e n d  of h i s  and a rope and he comes back and he pu t s  t h e  
rope up above and t i e s  i$ over  here s s  when the oak t r e e  f a l l s .  
1% w i l l  f a l l  r i g h t  where he wants %$ and g e t s  t h e  o t h e r  guy on 
t h e  end of the saw a ~ d  makes a p l a n  and goes to work and g e t s  
t h e  oak t r e e  ou t  of t h e  way. That's what w e  sre t a l k i n g  about  
by not being s topped .  It isn- bullhead@ ness- ft s s  J u s t  good 
sound th ink ing  and p l a ~ n i n g ,  L e t t s  t ake  a few examples, How, 
some sf theae  we 've hft befo re  b u t  I Iggl going to 12011 t h ~ o u g h  ' 
a $06 of them where the ' ' d ~ n ~ t  be s topped" I d e a  came ts l i g h t .  
Do you remember the case in o ~ e  of our e s n t r o l  devices where 
we were buying Telechron c locks  and paying 28$ a p i e c e  mop 
f o r  eve ry  one because w e  O F ~ ~ I W ~  them as a r o t o r  on one or 
and as a s t a t o r  on a n o t h e r ,  i n s t e a d  sf orderfng them as c l o @ k s e  



The Telechron poin$ed out ts %he buyers  t h a t  w e  're paping $2800 
ex t sa  ~ f t h  8 V $ F y  ~ ~ d e r  f o r  10,000 2 ~ 8 %  b86a~88 $OM aF8 order ing  
thew a s  p a r t s  %$st %nstead of a s  c locks  Be s a i d  you @an o r a e r  
them oira one order  and s a g  sgshig  the  p a r t s  separateBy and get 
t h e  same t h i n g ,  So what dfd the  Buyer do3 Re wen$ and saw 

u c t i s n  people- they t o l d  h%m t h e  f terns came $hrokagh on 
l$s%s t o  themaa, they had $0 w r i t e  i t  up t h a t  way* The 

s t a t o r  and the r o t o r  came on d i f f e r e n t  m a t e r i e l  l i s t s ,  s o  they 
couldn s t  do  anything a b m $  i t ,  s o  the  buyer ~ s u H d n ~  t do anyth ing  
a b o u t  it, s o  we coatfasued t o  pay 28$ extra, It dfdgaut take  much 
to s t o p  h i m ,  d i d  2'6% So  ou r  rnogli y  went down the sewer wi th  t h a t .  

I had a  ahockfwg case  in our own depar tment ,  One l a d  came 
i n  f o r  t r a f n i n g ,  Be needed a  Thomas d t r e e t o r y ,  He wan&ed t o  
s tudy  ~ e a d o k ~  of a  c e r t a i n  type and s e l e c t  a h a l f  dozen f o r  h i s  
p r s J e c t .  In t he  Purchasing Department we have a  ca t a log  room 
and &he Thomas dfaaec$ory i s  there, 1 suggested mat he go  down 
and g e t  t he  momas d i r e c t o r y  and b r ing  i t  t o  our  o f f i c e  and I ' d  
work with  him a couple of hoeanas on it aad we woeaBd l e a r n  a l l  
we could abou t  t h a t  c l a s s  of product-  a l l  t h a t  was f n  the  
Df rec t sky ,  Be was back i n  a little while and s a i d  "I c a n g t  
g e t  the d i r e c t o r y -  w e  ulB have $0 work ~ Q W D  t h e r e " .  Well, down 
t h e r e ,  t h e r e  % s n u t  even a desk t o  s f t  a t -  t h e r e u s  J u s t  a  corner  
of a  desk ,  It a 1 1  loaded wi$h everyth%ng e l s e  and t h e r e ' s  t he  
Thomas d i r e c t o r y ,  You normally walk i n  and you look  a t  some- 
t h i n g  and yon go on back,  A l l  k inds  of work and every th ing  e l s e  
a l l  a~sund, Well, why d 0 ~ ~ t  you br fng  i$ down? Because the  
a & t e n d a n t  sa%d 1 can% have i t ,  Whg c a n u &  yon have It% Well, 
she says  t h e r e  2s  a  r u l e  %ha$ you c a n u &  take  f t  out of the  room. 
So h e r e  ha was. Well, eoaaae on, l a t u s  go downo 1 went down and 
asked the  c l e r k -  $he girl had probably been w%$h us f o r  6 months 
o r  something l i k e  t h a t  and $hat  us  a l l  i t  took to s t o p  him, I 
asked her- $old hek we want t o  u s e  the  Thomas d $ r e @ t o r y  and well, 
she s a l d  w e  c o u l d n u t  because t h e r e  was a r u l e  that you @ o u l d n s t  
take it out  of t he  roomo k?Bs made t h e  r u l e ?  Oh, Ralph Blake 
made it, Go I I picked up t h e  phone, '"alph, we need the  
Thomas d i r e c t o r y  f o r  some s p e c i a l  work a l l  a f te rnoon,  - we want 
t o  t ake  it out  and w $ B 1  r e t u r n  %$ fw t h e  morning ,  Fine,  he s a i d .  
A11 there was 6s $to Ee eguldn" t i g h t  his way out of a  paper 
bag,  I wouldnut  have a n y  $ a r t  of him a s  a v a l u e  a a a l y s t .  I 
c e r t a i n l y  wouldn t, and between you and me he was a  good t e c h n i -  
c a l  maa. Be had a good bae&sound awd a g od i m a g i n a t i ~ n ,  We 
had a  1st of the  groper$ ies  t h a t  would mak a good v a l u e  a n a l y s t  
b u t  hers a b s o l u t e l y  z e r o  "sacauae he f a i l e d  u t t e r l y  an t h i s  type 
of thing,  1 e o u l d n 9  tdggend on h i m  f o p  anyth ing ,  

1•‹1% t e l l ,  you  t h e  s t o r y  OD t h a t  t o a s t e r ,  We r e a l l y  had 
q u i t e  a  tfme on t h a t  p l a s t i c  box on t h e  cold con t so l  t h a t  we 
Booked a t  t h e  o t h e r  day,  Well, you remember t h e s e  was a b l ack  
p l a s t f c  box 00 2% about  3'' x 3" x 2'', 1% was c o s t i n g  33-4. 
m e n  w e  @%me t o  t h a t  item- i t  was made l a  B % t t s f $ e l d ,  They had 



s e v e r a l  s p e c i a l  machines t o  make Xt- $310,008 wosth of bus iness  
a yeas ,  That Sakes equipment .  So  we couldaut go $0 a vendor 
and eva lua te  t h a t -  that wouldnst  make sense ,  The vendor would 
s a y  "who a r e  you kidding? Youere not gs la  t o  buy t h a t " ,  s o  
i f  we went t o  a vendor,  1 would have t o  go $0 the management 
f i r s t  and gay, '%em here ,  wgBre g o i ~ g  50 make a case of t h i s -  
i f  t h e  vendor  give^ a better p ~ i c e ,  w e s m  gofa t o  buy i t  and 
g e t  t h e  @ommi$ment ffps-b;'' and then we would have gone to 
t he  vendor and we would have worked sa $he t h % ~ g ,  We d % d n 8 t  
do t h a t  h e r s ,  We j u s t  wen$ r igh t  $0 work wfth P % t t s f i e l d a  
Gal led  them up and cold. them w e  would l i k e  t o  come over and 
s tudy  this p a r t f c u % a r  pax%, We t o l d  %hem about  t h e  program,- 
t o l d  them how we had P o s t  business  and  what we were doing on 
the  whole cold e s n t ~ o l ,  Well, they s a i d  t h a t  they would check 
i n t o  a s u i t a b l e  day and c a l l  me, They c a l l e d  me $he next  day 
and s a i d  " ~ h e r a ~ s  no need f a r  you $0 come sves", They s a i d  
t h a t  t h r e e  times dur iag  the p a s t  y e a r  the  Css$ Department had 
g o t t e n  In $ouch wi$h $hem and told $hem t h e  same sob s t o r y  
and each time theyDve looked through our processes  and we f i n d  
t h a t  nothing can be done, s o  it would bs Just a waste of your 
time and ours %o d o  $6, Now, what do  we do? The approach %ha% 

at we took the next day was to c a l l  them back and say,  we  know 
t h a t  t h e r e  a r e  a lot of e x t r a  opsra%%ons t h a t  you have $0 per-  
form ti~d here .  Maybe some of them a r e  doing nobody any good 
and s t i l l  e o a t i n g  you money, Some of your d r i l l i n g  ope ra t ions ,  
some of your  trBrnmI~g, $ a p p i ~ g ,  s i z i n g ,  or aomethfngo fB 

fl We would l i k e  $0 come over, b r ing  t h e  engineer  from our - 
group, b r i n g  a p l a s t i c  man and the buyer and  ourse lves  and we 
would l i k e  t o  go  through eve ry  step of what you do end s tudy  
what it costs  and see how much might be m a t e , "  All r i g h t ,  
they s a i d ,  We' l l  c a l l  youf'. They c a l l e d  u s  the next  day and 

f l  s a i d  it wonQt  be necessary $OF CQtiW3, have @he@ked 
t h a t  and have found t h a t  we  have m e  eng inee r  who spends h a l f  
0% his  time fn Sohenectady. He % over $here every  a % t @ ~ n a $ e  
week and h e ' s  goae through t h a t  product ion I f n e ,  R e  works r i g h t  
with the  ewg%neer. Be knows every s t e p -  e v e r y  opera t ion ,  and 
those boys have taken ou$ every th ing  t h a t  can  come o u t ,  s o  these  
would be mo$lhing t o  a~complish by it, 8% 

f 

Okay, thanks.  Now, where do we go? These i s  one thing 
we @ a n s t  d o  and t h a t  $8 s$ap- we c a n a t  do  t h a t ,  DSo the  ang le  
we t r i e d  next  was, and $ t s s  s$%PP a 1 1  true, Bere we a r e ,  a 
group of value  a n a l y s t s .  We want t o  use p l a s t f  c wkerever it 
belongs.  There a r e  probably p l aces  t h a t  p l a e t i c  %a being used 
where it ~ h o u l d n % ~  There a r e  doubtless Is$$ of p laces  where 
it should be used where i t g s  no t  being used,  We want  t o  l e a r n  
more about e x a c t l y  where it should be used,  How, wa think i t  
would be a double  header  If we use t h i s  a s  a v e h i c l e ,  Mow, we 
would l i k e  to coma over  next  week and weall b r i n g  the same p e o ~ l e  
and we  would l i k e  %o s i t  down and $ake $h$s as a case s$udg and 



$0 r i g h t  through t h e  whole t h i n g ,  W 11, we Ql c a l l  you. We 
61 got a c a l l  badk from them the next  d y and they  sayd corns 

ahead, weuve s e t  i t  up fop  ~ o ~ o F ~ o w ~ ' ,  S O  we wefnt  ove ro  The~be 
were about f o u r  of u s ,  They ushered u s  f a t o  a conference room. 

s a t  down, - they handed us a l e t t e r  which s a i d  " e f f e c t i v e  
ay  your p r i c e  1s seduced from aP$ t o  244. Bee, $75,QQO'0 

Sounds l i k e  com%ng f i n e  s o  f a r ,  Wall, t h a t  I s  wonderful- t h a t ' s  
f i n e .  How come? Thep s a i d  @Well, we pu t  f a  some automatic 
equipmeat f o r  doing some of t h e  aecopadary ope ra t ions  arid j u s t  
by a ceiwcidence, f t  l i q u i d a t e d  f t s  own c o s t  and %ti's time t o  
pass  t h i s  a long t o  y ~ u , ~ ~ ~ n d  t A a t u s  r e a l l y  a l l  t he  s t o r y  there 
i s ,  I confsss  they completely plugged our uns ,  I f e l t  we had 
worked hard enough on it and Bong enough and g o t  a b i g  enough 
yield s o  we took a l i t t l e  t r i p  through the f a c t o r y  and g o t  in 
the c a r  and came back home. TAa t s what makes t h i s  game fun 
% h o w h e  It us r e a l l y  a tough game- it  ' a  a fun game i f  you expec t  
t h e s e  s toppe r s  and then find a way ts ovepcoma them, You ' l l  
s u r e  gek them, 

Here 's  a t r u s  s t o ~ y ,  bu% H u m  no t  recommanding t h a t  you a l l  
use such s t r o n g  medicine One of our  products  uses Harge guaw- 
t i$%es.  sf mica on which is  wouad Michromnae wi re ,  I t D s  d e s i r e d  
t o  have t h i s  Richrome wire on one s i d e  s f  the mica s o  i t u s  not 
wound around ft b u t  r a t h e r  l i t t l e  e a r s  a m  pu t  on t h e  s i d e  of 
t h e  mica and the  Mfchsome wire is  hooked around the  e a r  and l a y s  
back along t h e  f r o n t ,  around t h e  e a r  and along the f r s a t .  This 
mica was coa t ing  s s v e r a l  hundred $housand d o l l a r s  a y e a r  and 
when cme of those  l i t t l e  ear% broke off, $he whole p i ece  of mica 
was scrapped- no s a l v a g e *  Ths l o s s  was 3 which was t e r r i b l e .  
The Purchasing S&Bp@rvisor g o t  i n t o  $% and t went ono He c o u l d n f t  
get  anybody else t o  t a k e  e f f e c t f v e  a c t i o n  and he call 'ed %n t h e  
s u p p l i e r -  his bes$ s u p p l i e r ,  and s a % s  "What shall we do- wha tDs  
caus ing  t h i s ?  This is  running above $BOO,BBQ loss  a yea r  on the 

t i  one i tem,  Web$, the s u p p l i e r  stepdied it and sais I t u s  very  
s imple .  bafiae~e y o u D r e  p u t t i n g  t k o ~ e  e a r s  on it, y o u o r e  notching 
%t o u t  with  sha rp  c o m e r s ,  t h a t  $a, the eak whf elm pro t rudes  has 
no f i l l e t  a t  a l l  arouad 2 6 ,  so he said, " n a t u r a l l y  they break  
off e a s i l y ,  PP you w f B l  J u s t  relieve $hat  corner ,  you won't 
have very much t r o u b l e  w i Q h  i t ,  J u s t  p u t  a f i l l e t  in t he  cor -  
ner. Fine! Ss the purchasing s u g e r v i a o ~  took %t t o  the emgin- 
esr and H guess both  the  vendor and the emgiaeer went t o  the 
eng inee r  and told him t h e  story. No, he says ,  t h a t  us j u s t  
dream%ng- %t won t make any d i f f e r e n c e ,  The next  day t h e  
supe rv i so r  cams bask and s a f d ,  "This i s  k e a l l y  coa t ing  us s o  
much noaeg and 2.6 would only c o s t  $8000 t o  ge t  these  d i e s  
changed, Why don I t  we gut a f i l l e t  i n  the re -  why  do^ t we t r y  
something., Look a t  t h e  k%nd of l o s s  we *re h a v i ~ g  now, sr r r ~ ~  

b lue  sky- I wonu$ have ewy p a r t  of %to" '0 t h i s  
s u p e r v i s o r  thought the th ing  over a couple 0f days 

WeP1, B e t u s  be more s u r e r 8 ,  S o  ha c a l l e d  i n  a second 
s u p p l i e r  and had them b r i n g  t h e % r  engineer, They went down and 



looked a t  it and s tud ied  it and s a i d  the same thing- "Why 
nobody f a b r i c a t e s  mica Pike that- .mica, of course ,  w i t h  those  
e a r s  w i l l  @sack o f f ,  Pu% a %$$tie f i l l e t  around there and 
you won It have much trouble w$$h f$, Wi&b &ha% he went back 
t o  the  engineer aga ino  "Nothing doing", he said, "I k no t  
gofng t o  waste any $8008 t h a t  way" That F s  a pretty good 
road b lock ,  So  he went t o  the manager of the p l a n t  and toold 
the manager t h a t  story, The manager asked him what he proposed 
ts do about i t ,  Well, the Purchasing Sexpssvfsor s a i d  "1 want 
t o  t a l k  it over  wi th  you because I may do something about  it; tI 

The manager says ,  "'Well, H guess you know what you're doing ,  
The Purchasing S u p e ~ . v i s s s  s a i d  "1 th$nk 8 o 0 ' 9 e  s a i d  " W P I P ~ ~  
would happen %f P did $5 anyway?" The manager s a i d ,  probably 
i f  i t  d o e s n D t  work, It means your job, because ztb s d  your \ 

job, i t  wst your reagons%%lfXity. You a r e  v i o l a t i n g  a l l  
$ns t ruc%%sna ,  I% f t does work, youu  11 probably 
Jobe t7  R e  s a f d  " t h a t  Is a 1 1  I wan% $0 know,'' He 
author ized  the $8000 and the endor s p e n t  it, made up t h e  
% s o l s ,  shipped %a a ba tch  of' a r t s ,  p u l l e d  in a f e w  fe l lows  
on the n i g h t  s F$ t o  run the f i r s t  few p a r t s  and the  boss 
dropped from 3 t o  7$ on the $ips$ runo h 8 ~ 8 d  wfth ?Ghat he 
took i% $0 %he engineer the next day and the engineer  was a 
doggone decent fellow. Be s a i d  "that8$ f i n e ,  now t h a t  I s e e  
i t  works, 1 spend t h e  $$800",  Well, w i t h i n  a b o u t  a month 
t h i s  f e l low was pulled out 0% $ha$ Job and made manager of 
purchasing %n e h a l f  dozen p l a n t s ,  Another coincidence, H 
guess ,  I don t recommend that , I $us t &ell it. But use a 
l o t  of courage when you bump i n t o  %hese s$oppeks, I d o n u t  
mean t o  c r i t f  c i z e  %he engineer, P l e a s e  understand that a 
We make a s  magdy mistakes in pwchas fng  and i n  manufacturing.  

It would be wrong if I didn t brfwg up again  t h e  ' l i t t8e 
s t o r y  which I t o l d  abou t  using anodized alumiwum i n  refrige- 
r a t o r  t r a y s ,  where a f t e r  a n  e n g f n 8 8 r % n g g ~ u p  t~aied a s  aan 
assignment f o r  a cons iderable  per iod  the p ~ o b l e m  0% welding 
aluminum s o  $hey could use aPesmi~num t r a y s  ilraszsad of s t a i ~ l e s s  
s t e e l ,  sav ing  a$  l e a s$  $2.08 p e r  ~ e f r i g e r a t o ~ ,  a t  least two 
millfow d o l l a r s  a  y e a r ,  This one lad  who is  now i n  va lue  
a n a l y s i s  thank go sas, - BiBP Jewel up a t  E r i e ,  made the 
comment {'why d o n u %  try $8 do l%ke  a n  Pndiaa would do  f%%" 
And a  l % $ t l e  l a t e r  $he manager c a l l e d  him and s a i d  " b a %  d i d  
you mean- do i$ Bike a n  Ind ian  would d o  i%?" Be s a i d  "I donut 
know, b u t  an Indian  wouldnut weld it- they donu$ know how t o  
weld." He  went to weark ow the Job, g o t  in the b e s t  vendors,  
worked on wise forming and f a b r i c a t i n g  and a little l a t e r  l a i d  
it ow t he  l i n e ,  had the Job approved, - p u t  into use; the 
company saved money and he got the manager" swarde d s a D t  
t h a t  a  f f n e  p i ece  of not  being stopped? To a  l a r g e  degree 
our  success  a s  value analysts w$PB be our  a b $ l f t y  i n  over- 
coming premature s t o p s ,  The example of our  young Pad c r e a t i v e  



engineer ing  t r a i n e e ,  on the f l u o r e s c e a t  b a l l a s t  where he took 
$250,800 a yea r  ou t  just ,  by improving %he s t a c k i n g  a f t e r  labo-  
r a t o r i e s  and people a t  F o r t  Wayne had worked on i t ,  I t ' s  a 
most s t i m u l a t i n g  th%ng.  If you Just  do^ % t ake  t h e  answer the 
f i r s t  person g ives  you $or why a t h i n g  c a n n t  be done, then f ind  
a way t o  beyond i t ,  We Jua t haven $ s ~ r a t c h e d  t h e  s u r f a c e  on 
t h e  p o s s i b i l i t i e s ,  1 could %el% you dozens more of t h e s e  
s t o r i e s  b u t  I t h i n k  those  i l l u s t r a t e  the p o i n t ,  

We have a s h e e t  which %s e n t i t l e d  "What Safeguards  a r e  
taken t o  prevent  proJec$s being stopped prematurely."  I ' l l  read  
t h i s  t o  you and i f  you I f k e ,  we have them d u p l i c a t e d  f o r  
you, Psu have t o  do  somethfng, All you have t o  t h i n k  of i s  
t h e  next  s t e p  when you !I r e  a tuck ,  What could be the  next  s t e p ?  
S e l e c t  a w e l l  q u a l i f i e d  vendor. Put  t h e  problem up t o  him. 
G e t  a  new idea from him- it might work, Break the problem down 
i n t o  two o r  t h r e e  s p e c i f i c  b u t  s m a l l e r  problems and a s s ign  each 
to a s p e c i a l i s t ,  e i t h e r  i n  t h e  company o r  o u t ,  Talk it over  
wi th  the  product engineer  o r  t h e  product  manager, o r  someone 
e l s e  aga in  and jo in tby  agree  t h a t  you a r e  going t o  overcome 
thLs and t r y  bekween you to genera t e  an i d e a ,  Find o u t  how 
t h a t  problem has been met i~ some o t h e r  B,E,  branch,  Find out 
how our competitors a r e  meeting %ha$ type of problem. Bet 
ano the r  G,E, buyer i n  on your problem, Be may have a s i m i l a r  
problem, See how he u s  doing $t , You Oil f i n d  somewhere, if you 
look hard enough, somebody i n  Q ,E ,  t h a t  I s  havBng the  same trocible- 
somebody who wf 11 sponsor the idea you want t o  ca r ry .  Find him 
and l e t  him help you earsy  i t ,  Talk a b s u t  %t wi th  the  man i n  
one of our l a b o r a t o r i e s ,  T e l l  him $he problem, Y o u D l l  be sup- 
p r i a e d  the ideas  t h a t  come from men l i k e  some of t h e  l a b o r a t o r y  
men Roy has had he re .  Discuss  %$ w i t h  t h e  S tandards  Bepartrnent- 
very  o f t en  they g o t  a n  a n g l e ,  Talk it over wi th  the  f e l lows  
i n  t h e  manufacturing s e r v i c e s  u n i t ,  Fellows, w e  have not  had 
a s  many contac ts  w i t h  MY, Duchman Oa manufaoturBng s e r v i c e s  group 
f o r  one reason,  They have been workiag head over h e e l s  g e t t i n g  
a l l  of th i s  program ready for Cleveland r igh$  up t o  absent a week 
ago, a s  you know, Day and n i g h t  and I r e a l l y  mean 7 days a week 
&o%wg i t ,  They a r e  v f t a l l y  i n t e r e s t e d  i n  our  program, They 
have a h a l f  d ~ ~ e n  mogae fe$lous there who a r e  g o d  s p e c i a l i s t s  
in manufacturfng and  who a r e  a v a i l a b l e  f o r  you. 

Make a quick %$a t  sf a dozen or a hundred sugges t ions ,  no 
m a t t e r  how impract2cal  they a r e  and then dec ide  t o  s i n g l e  ou t  
one o r  two of them and use it to break  the  b o t t l e n e c k ,  A s  a  
p a r t  of your s tudy ,  frnagfwe y s a  C Q U ~ ~ D ~ ~  u ~ e  i t ,  Force your - '  
self  c l e a r  t o  ano the r  approach and s e e  i f  you caw f i n d  a way 
t o  get around the oak t r e e  and f o r  heaven sakes ,  never accep t  
f f r s t  e f f o r t .  F i r s t  e f f o r t  aHs f r e e  and ahaablow aad use le s s  -, 
Always chal lenge f u r t h e r  endeavor and get beyond t h a t ,  Okay. 
Now, would you B%ke t o  throw any ques t ions?  



Next, we have on t h e  progra sb Home, one of t h e  
value a n a l y s t s  with  the  Welded B r  @$s group $a Pf t t sburgh  
and Bob has some examplea sf work e r e  he has  s e n t  ou t  an 
i n q u i r y  t o  a vendor and they  made suggestdons f o r  a s a ~ f n g ,  
Now, usua l ly ,  a l l  of t h e s e  s u g g e s t i ~ n s  Posk r e a l  s%mple once 
you s e e  them and underskaad them buQ, of course,  i t  takes  
somebody t o  t h i n k  of them, In th is  p a r t i c n l a k  case Bob t e l l s  
me he d i d  nothing o t h e r  thaw te18 t he  vendor the  problem and 
t h e  vendor gave him the  so4bea$%on, In p a r t i c u l a r  Bon has  owe 
t h i n g  h e r e  t h a t  s t a r t l e s  me and I r e a l l y  wanted him t o  show 
you t h i s  one sample. It a V-belt  and a6 rill confess I had 
t o  a sk  Bob if the darn  th ing  would r e a l l y  work because it 
i s  something t h a t  ss a l i t t l e  new and d i f fe ren t ,  Bob! 

BOB ROORE -- VENDORS ' SUGGESTIONS FOR SAVINGS 

Fellows, I have h e r e  %his  morning, t h r e e  examples 
showing t h a t  vendors w % 1 1  work f o r  you-  The No, 1 exampbe 
is a l i t t l e  clamp, Or ig ina l ly ,  we were paying 534 f o r  t h i s  
p a r t i c u l a r  p a r t .  It was machined ou t  of #I841 compoundo 
It's a paper base phenol ic ,  Mow, wi thout  even ask ing  our 
p r e s e n t  vendor, he came in one day and suggested t h a t  we m ~ l d  
t h i s  p a r t i c u l a r  p a r t ,  We a r e  paw buying i t  f o r  14 c e n t s .  
I r e a l i z e  i t ' s  a bad example because i t %  very smal l  and you 
can" s e e  f t ,  b u t  I ' m  t r y t n g  t o  show you J u s t  what a vendor 
w i l l  do i f  you g ive  him a chance, The second example i s  t h i s  
p a r t i c u l a r  c a p a c i t o r  holddown o r  clamp, We c a l l e d  our  p s e ~ e n t  
vendor i n  one day on an a l t o g e t h e r  d i f f e r e n t  problem and while 
we were s i t t i n g  around t h e  o f f i c e  he s a i d  "What about t h e  
c a p a c i t o r  clamp t h a t  I g m  making f o r  you?" We immediately 
took ou t  our p r i n t s  and he  pointed ou t  that th is  was an unnes- 
s a r y  e v i l .  For  104 w e  could buy the  clamp, We were paying 
20$ f o r  th i s  one l i t t l e  ho le ,  s o  we a r e  now buying th is  clamp 
l e s s  t h e  ho le  f o r  104 each.  

We use b e l t s  t o  some e x t e n t  on o u r  gas drdven welders ,  
We have a two, t h r e e  and f o u r  sheave belt hookup, and a r e  pre-  
s e n t l y  using s t e e l  grometed b e l t $  made by the  Gosdr%ch people ,  
So  about a month ag9 a r e p r e s e n t a t i v e  c a l l e d  on us and s a i d  
he had something new oa the market, It was t h i s  Nylon b e l t ,  
p l a s t i c  Nylon. I t R s  guaranteed t o  s t r e t c h  l e s s  than . 3  of 1%. 
Our Engineer ing Department, of course,  d % d n 8 t  l i k e  the  idea 
a t  f i r s t .  We had t o  f u r n f s h  d a t a ,  l i f e  tests and o t h e r  i n -  
formation f o r  them b u t  they  f f n a l l y  bough% it, NOW,  fellow^, 
what I ' m  t r y i n g  t o  pu t  ac ross  is t h e  f a c t  t h a t  t h e s e  were not  
our idea .  We had no p a r t  in making th i s  c o s t  r educ t ion .  The 
vendors d i d  i t  completely on t h e i ~  own, and t h e r e  a r e  s e v e r a l  
o t h e r  e x c e l l e n t  examples where t h e  vendors have completely 
p i tched  i n  and have done a l l  the work themselves, s o  i f  you 
have any problems whatsoever, I P l m  s u r e  your  vendors w i l l  be 
more than g l a d  t o  h e l p  you with  them. Th%s p a r t f c u l a s  b e l t  



can be bought f o r  80#,  We k e  paying $1.60 f o r  our s t e e l  g ro-  
meted b e l t s ,  We buyzag t h i s  oce fop  80 c e n t s ,  and ft I s  a  
s u p e r i o r  b e l t .  This b e l t  w f l l  s t a n d  any t e s t  t h a t  any o t h e r  
b e l t  of any kind w i l l  s t a n d ,  This is an e x c e l l e n t  b e l t  f o r  
any app%2@at%oa0 

Whitle I was up h e r e  l a a t  J u l y  and August, Doug Egan and 
I. had t h e  oppor tuni ty  sf working t o g e t h e r .  We used a  fan-  a  
Torr ington f a n  in our 506 welders- they a r e  500 amp, welders 
This p a r t i c u l a r  f a n  was a n  assembled f a n ,  By t h a t  I mean, we 
had a  web and f o u r  f an  b lades  r i v e t e d  t o  the web, It had about 
a  l o  degree p i t c h  on it, s o  Doug Egan suggested t h a t  we kry a  
s imple  f a n ,  We wrote t o  the  Torrfngton people am3 they were 
very obl igfng  and s e n t  us two o r  t h r e e  samples,  So  irnlaaediate- 
Hy a f t e r  a r r i v i n g  i n  Fi tchburg,  I s e n t  t h i s  p a r t i c u l a r  p r o j e c t  
up  to the  Engineering Department and immed%ately the  Engineer-  
i ng  Department s a i d  "it wonDt  work- f o r g e t  it", S o  w e  t r i e d  
s e v e r a l  d i f f e r e n t  approaches t o  g e t  them ts a t  Beast  expe r i -  

, ment w i t h  our p a r t i c u l a r  fan and I ' m  a f r a i d  y s u v r e  going t o  
run i n t o  the same problem because they simply w i l l  ~ 0 %  do it 
i n  s e v e r a l  c a s e s ,  F i n a l l y ,  t hey  decided t h a t  i f  we would f u r -  
n i s h  them with flow c h a r t s ,  curves and t e c h n i c a l  information 
of a l l  k inds ,  %n@Bending back p m s s u r e  %nformation on t h i s  Par-  
tictmlar fan ,  $hey woeaabd go ahead. This is  t h e  p a r t i c u l a r  fan  
t h a t  w e  were us ing ,  They f i n a l l y  agreed $ha t  they  would ex- 
periment with  our new $an providing we could g i v e  them a l l  
t h i s  iaaformatiog~, So  aga%n we c a l l e d  on Torr ington and Torr ing-  
boa furn ished  us  w i th  every th ing  w e  needed, b u t  they s t i l l  
w ~ u l d n ~ t  accep t  T o r r f n g t o ~ ~ s  word s o  we had t o  run a few t e s t s  
f o r  them, We a r e  now gsfng t o  use t h i s  particular fan-  o r  w e  
s t a r t e d  t o  use  th i s  $an Bast Honday bu% f e l lows ,  t h a t  was s i x  
weeks of hard work, and b e l i e v e  me, they w%18 n o t  t ake  your 
sugges t ions  unless  you push, You must be p e r s $ s t e a t o  

Quest ion:  In a case where t h e  General E l e c t r i c  is  making 
a  l a r g e  q n s n t i t y  of plaat3.e p a r t s ,  should w e  t ake  t h a t  t o  a 
vendor and a s k  him t o  quote on 1% fn Okdek $0 eva lua te  i t ?  

Answer: We have a veby def lnite f e e l i n g  t h e r e  and t h a t  
is ,  t h a t  it d e f i n i t e l y  i s  not  f a i r  t o  a vendor t o  go t o  h i m ,  
have him do  a thorough ,.job of quot$ng whew he has only  one 
chance i n  a  thousand sf g e t t i n g  the  o r d e r ,  But t he  t h i n g  t o  
d o  is  t o  go t o  t h e  management r e spons ib le  f o r  p l ac ing  t h a t  
o rde r  f i r s t  and s a y  "Weore g o t  a t  a l l  s u r e  t h a t  weqre  g e t t i n g  
va lue  from our Screw Hachine Department o r  from our P l a s t i c s  
BeparGment. We "ke going t o  pu t  th i s  on the  market, we're go- 
ing  t o  get quo ta t ions  on it  and we expec t  y ~ u s  backing i n  
p l ae fng  t h e  bus%ness where we  g e t  the  b e a t  va lue ,  They then,  
will e l e a r  it with t h e  management of t he  P l a a t f c s  Department. 
WsDve done t h a t  time and aga in ,  s o  t h a t  they will be expec t ing  



t o  l o s e  t h e  bus iness  if they caw t compete, ' Then is %he %%me 
t o  c a l l  i n  t h e  vendor and we can dea l  f a i r l y  wi th  hfm and if 
he  i s  the  winner, he I19 w$w, 

Here 2s an example $ha$ a c t u a l l y  happened, for b e t t e r  
OF worse. Suppose t h a t  t h e  P l a a t f c a  Department is making a 
number of p a r t s  f o r  a c e r t a i n  department, any department in 
t h e  General E l e c t ~ i c ,  aad w e  decide t o  do aa a n a l y s i s  on 
products am8 s e a  what we can do  ou t s ide  a n d  w e  come to some 
sf the  p l a s t i c  par%$ and w e  f i n d  t h a t  we can  Buy ou t s ide  cheaper ,  
And you c o n f r ~ n t  Taunton  w f t h  t h a t  o r  t h e  P l a s t i c s  Department, 
They say  "Well, t h a t  may be t s u e  bu$ for those  t h r e e  t h a t  you 
caw buy ou t s ide  cheaper, we a r e  doing f i v e  E m  you ou t  of t h e  
godmess  of our  h e a r t s  t h a t  wobody else will t ake  and you may 
have put  those  out  f o r  b%ds and found t h a t  a n  ou t s ide  vendor 
would charge a l o t  more, s o  what d o  you d o  i a  a case  l i k e  t h a t ?  

That is e x a c t l y  a s topper ,  &hen t h a t  i s  broken down it's 
usua l ly  f a l s e o  There f s n 8 $  any element of bus iness  t h a t  w e  
have f n  the  company $hat  $sn a good i t e m  of bus iness  f o r  
somebody somewhere. The r ight  i t e m  arrad s i z e ,  t h e  r i g h t  t h i n g  
t o  do  what he wants,  What do we d o  t h e r e ?  1% they donBt want  
t h e  bus iness ,  if i t  not p r o f i t a b l e  t o  them, we dsngt want 
them t o  have i t ,  Wow, we # r e  no$ g a b $  t o  pu-b two or %hr@& 
items a t  a l o s s  %n o rde r  t o  g e t  a few more items that they  Pre  
making f o r  u s .  Every item must s t and  on I t s  own f e e t ,  1 s a i d  
t h i s  very  awkwardly but 1 hope ysu undersband what 1 mean. 
It % sales technique and L t  us  technique o ~ l y  and whether w e  
use it o r  somebody e l s e  uses %$, % t s s  ao good, Well, suppose 
you d3.d dec ide  t o  p u t  the busiwsss on the ou t s ide  and In dofag 
t h a t ,  your o t h e r  vendor says  "well he re  u s  f i v e  make t h a t  you 
can pu t  on the outs%de too, and you may have t o  f i n d  a home 
f o r  those  and perhaps a %  a h ighe r  p r i c e ,  " W W e l l ,  I 'd f i n d  a 
home and i f  we d o  a good jab Mark, %t won t be a6  a h ighe r  p r i c e ,  
unless  t h e y ' r e  worth more and i f  t heycke  worth more, we ought 
t o  pay it. The only thing we w a n t  t o  do  is t o  buy eve ry th ing  
a t  i t s  value and if the coa t s  go up w e  have to pay more, 

Big buyers of p,l.astica i n  Syracuse used t o  buy a 1 1  t h e i r  
p l a s t i c s  p a r t s  from General  E l e c t r i c ,  A t  the p r e s e n t  tfma 
they  a r e  buying something l % k e  two-$birds ou t s ide  and owe-third 
a t  General E l e c t r i c  and it was b i g  business, of C O U r S C 3 j  and 
it took b i g  cowsiderat ion t o  do  it, b u t  they+re doing it because 
our  management, one a t  a time, a r e  r s a l i z i ~ g  t h a t  weDve g o t  t o  
have va lue .  We can have a 10% of p o l % c i s s  and  a lot of ideas  
b u t  you c a n B %  s e l l  s t u f f  in a market p l ace  without  value awd 
we s r e  going t o  have and we !re going $0 make except ions  to 
p o l i c y  where w e  have ts, t o  g e t  it, and I d o n D %  want anyone 
t o  t h i n k  t h a t  means t h a t  our Plastic Department is  h igh ,  They 
d o  some b e a u t i f u l  jobs on c e r t a i n  t k i ~ g s  a s  a l l  of our o t h e r  
departments d o  b u t  w e  a l l  g e t  out, of l i n e  i n  c e r t a i n  o t h e r  a r e a s ,  



We have another  l i t t l e  su rp r i s e  for y ~ u  nowo Something 
which w e  t h i n k  is very  i n t e r e s t i n g .  It j u s t  happened he re  r e -  
gard ing  one of our paaoJects, We D r e  gofng t o  c a l l  on Bob M i t -  
c h e l l  who i s  Cost Reduction Coordinator of A&= and who has  
been up here  he lp ing  t h e  boys t e l l  t h e  s t o r y o  Bob! 

BCl3 MITCHELL- - - 
Well, the s t o r y  is  t h i s  fe l lows  I g o t  a  c a l l  yes t e rday  

from one of your groups ,  They had some ques t ions  t o  a sk .  Ques- 
t i o n s  which 1 cou$dnQt  very we l l  answer over t h e  phone wfthout 
g e t t i n g  i n t o  t h e  problem, Subs tan t i a l$y ,  t he  questiow was th i s .  
Why do  w e  have t h e s e  t h r e e  i n s e r t s ?  Why d o  we weed them? 
Well, 1 @ o u k h a t  answer i t  r i g h t  away, I t h i n k  yougve  c a w h t  
me by s u r p r i s e  f e l l o w s ,  d D l l  have t o  go  back and f i n d  ou t  what 
i t D s  aPB about and s o  I went back and g o t  ho ld  of t h e  eng inee r*  
I t  

I1 
Why do  we need these i n s e r t s ? "  I asked h i m .  Well, he says ,  
i t D a  r a t h e r  p e c u l i a r  t h a t  you should a sk  t h a t  q ~ s t i o n  j u s t  

now, because i t  s o  happens on t h e  s i z e  1 which i s  the  s m a l l e r  
s i z e  %haw the  s i z e  5 which t h e s e  boys were examining, i t  so 
happens we were i n  t r o u b l e  and w e  had t o  e l i m i n a t e  these  s e l f  
same inserts, How, the method of e l imina t ion  was e x a c t l y  the  
idea t h a t  t hese  boys had proposed t o  me which should be adopted.  
The i n t e r e s t i n g  t h i n g  about th i s  is  t h a t  t h i s  p a r t i c u l a r  motor 
had a l r eady  been sub jec ted  t o  a  va lue  a n a l y s i s  group and this  
p a r t i c u l a r  f e a t u r e  had h e n  missed,  Not only i s  it going t o  
be adopted on the  f i r s t  sf November b u t  w e  a r e  t a k i n g  s t e p s  t o  
s e e  t h a t  i t  is  going t~ be adopted on t h e  s i z e  3, 4, 5, 6, and 
T o  l a a t  t hese  f e l lows  have accomplished by b r i n g i n g  t h i s  t o  
our  a t t e n t i o n  a t  t h i s  time i s  gsfng t o  r e s u l t  in a  sav ing  vary- 
ing  between s i x  and t e n  thousand d o l l a r s ,  and I D d  l i k e  t o  g i v e  
c r e d % t  where w e d i t  i s  due and t h a t  is t o  Bob arid h i s  group on 
t a b l e  6 ,  Stand up f e l lows  and g i v e  him a hand, 

Thanks a  l o t ,  Bob Mitchel  and thanks f o r  a l l  t h e  h e l p  
t h a t  you have given the felBbawa. Sure  g l ad  t o  see t h a t  some- 
t h i n g  l i k e  t h i s  comes abou t ,  Th%s %$, of course ,  an example 
of th ings  t h a t  do happen and we have many more such examples 
h e r e ,  I 

f 

We've t a l k e d  about  q u i t e  a  number of t h i n g s  i n  these  
p a s t  l a  days o r  s o ,  Wa 've Galked about  how t o  d o  value ana ly-  
sia, We've t a l k e d  about  no t  be ing  s topped ,  We Dve t a l k e d  
about  every th ing-  human r s l a t % o n s ,  One day, we even t a l k e d  
about  c l imate  and how B f t t l e  w e  could a f f e c t  t h e  weather,  
There, is only one t h i n g  t h a t  1 can th ink  of t h a t  we haven '6 
covered and s o  I though$ we b e t t e r  cover t h a t .  You might 
wonder how i t  f%ts i n  value a n a l y s i s  but you s h a l l  s e e ,  We're 
going t o  c a l l  on Bue Moyt whom we have had on t h e  program yes - 

' keyday bud; he d idnu '$  q u i t e  make it i n  time t o  appear .  We're 
go ing  t o  c a l l  on Bud t o  t a l k  about ,  of a l l  t h i n g s ,  space .  Bud,- 
our  space cadet!  



Ha q s  l e f t  me on a s p o t  hekt3 r ight  now, I donut know 
q u i t e  how I f m  going t o  t i e  up a p a c e  wk$h wha% I have t o  s a y  
he re .  When you r~ablows g o  back t o   you^ own home p l a n t s  and 
se t  up your own va lue  a n a l y s i s  off i c e s  cm headquartera ,  t h e r e  's 
one c o n s i d e r a t i s a  t h a t  1 wsu ld  l i k e  t o  t a l k  abou% h e r e ,  Tha t% 
t h e  phys ica l  p r o p e r t i e s  of your o f f i c e  and your  a r e a ,  Bow 
should you s e t  it up. Should I t  be in a BlttBe cubby ho le  
or should you have a  a u f t e  af ~ o s m s ,  o r  Jua t wha&? The most 
importaaat th ing 1s apace ,  I ta$  of v i t a l  fmpo~tanee t h a t  we 
have enough space  i n  a va lue  a n a l y s i s  o f f f e e ,  The a c t u a l  
phys ica l  d%meaa%ons, of course ,  depend e n t i r e l y  upon how many 
prople  you have i n  your o f f i c e  a n d  %he amou~t sf work t h a t  
you muat do. I c a n u t  conceive  of you having t o o  much space ,  
It seams though t h e  more you g e t ,  &he m o m  good use you can 
pu t  it t o ,  Another Lmgortant cswsidera$ion %n an o f f i c e  is 
t h e  a c t u a l  phys ica l  l o  atfoga of I%, S h ~ u P d  %t be right fn 
t h e  Purchasing D s p a ~ t m  nt, or shauld it be off In some corwer 
where you can g e t  t h e  pace ,  It seams i t  would be b e s t  if 
we could get %t f n  the parschaafng o f f i c e , -  a s e e t i o n  t%%at8k3 
semi - i s s l a t ed  tf t h a t "  aet a 1 1  p o s s i b l e  s o  t h a t  y o u u s e  r i g h t  
i n  t h e r e  w i t h  a l l  t he  vendors $hat a r e  esming in and y e t  yQu 
a r e  wok i n  with t he  elerka and one of the neglected or  s v s r -  
looked people.  Sometimes i=b8a  necessary, due $0 space k i m i -  
t a t i o n ,  t o  have an offfce autisfde the Purehas ing  Department 
itself. I n  that case %t 1s of importance t o  @ s n t i n u o u s l y  
inform and pubh1ciae your ac$ ivLt ie$  i n  your own purchasing 
department j p o s t e r s ,  no t f cea ,  and very frequent v f %  its with 
a l l  the personnel  in t h e  Purehas iwg Bepar$mewt 

Frequent ly ,  I have found vendora with l o t s  of i deas  , 

who have no t  been a b l e  t o  t a l k  t o  the r igh t  person and w h e ~  
they were t a l k i n g  t o  a  buyer- they Jua% stick t o  t h e i r  main 
t o p i c -  t h e  s a l e  o r  thg proposed $ a l e ,  If you a r e  cowatantPy 
i n  h i s  mind a s  e person o r  o f f i c e  where a l l  t hese  auggea t i o m  
o r  good ideas  o r  s p e c i a l  manufac tu r ing  techniques @an be used, 
they w i l l  always send him over t o  you, Now, you have to g e t  
propsganda ~ u t  t o  do: t h a t  because t laeyuke s o  busy doing thei r  
own job t h a t  t heyske  going t o  f o r g e t  about  you ~u-Lle88 you 
have l o t s  of p u b l i c i t y .  Xf you c a n D t  be i n  the same office, 
You d e f i n i t e b y  need a s e c r e t a r y ,  perhapa n o t  a f u l l  time 
s e c r e t a r y .  That aga in  depends upon how many people you oeed 
b u t  you d e f i n i t e l y  must have a s e c r e t a r y ,  I n  your o f f i c e  
you need f i l i n g  space,  - one f o r  papers ,  B e t t e r s ,  f n q u f r i e a ,  
quo ta t ions ,  and another  one f o r  f oldera ,  bookleba, @ataLoga 
and along t h a t  line f t  is wise I think, t o  limit yourse l f  
r i g h t  a t  t he  s t a r t  and j u s t  save s p e c i a l  ca t a logs -  no a tandasd  
ca tabogs because they h e  usually i n  abundance i n  the Furchaa Bag 
Department, But  just something new t h a t  n a  out-  a  new type 



washer o r  off  -standard ayelets  t h a t  %ha Company makes, o~  any 
of %ha t  would go into t h i s  c a t a l o g ,  Rea l ly  the pr%me r e q u i s i t e  
is  apace,  With t h i s  apace you should have a csaference t a b l e  
ao  you can put p a r t s  sa th%a t a b l e  and t a l k  with them, or unjlts 
and assembl ies ,  In addition t o  t h i s  t a b l e  we should have b u l l e -  
t $ n  boards,  o r  some s t a n d  perhaps If ba;rlle$%n b o a ~ d s  a r e  t o o  
heavy- b u l l a t f n  boards a r e n ' t  s t r o n g  enough t o  hold up heavy 
p a r t s ,  so t h a t  w e  can show sn d i s p l a y  all sf the u n i t s  and pares ,  
OP 811 of t h e  major u n i t s  and p a r t s  i n  a d d i t i o n  to the  completed 
esssmbly, more 'or l e a s  r ipped open a s  they can see what th is  p a r t  
%s, QP you can tell them what '  t h i s  pap$ does and where it goes.  
Itts much better than s i t t i n g  with an i s o l a t e d  p a r t  on a deak 
f u l l  of l % t e r a t u r e ,  If H can make you feel l f k e  a  Taxan whew 
you go t o  s e t  up yoor ~ f f f c e ,  d b 8 f r f ~ g  wide open spaces ,  t h a t  
would be a ve ry  %deal  s i t u a t i o n ,  

Fdheira Bud ataaa%ed a &  Trenton there was psa value % ~ n a l y s i s  
b e f o r e ,  they d%dwDt know what it was, Be had t o  s e l l  h is  way 
in, But the  fellow who Jumped to h i s  f e e t  a t  t he  meeting i n  
Cleveland a f t e r  $he value analya%s 14 m$nutes and s a f s  "And 
I ' m  t e l l f n g  yola $hat  t h a t  aiw$ s t u f f P ' ,  was h i s  boss, Then he 
t o l d  us  hos since his va lue  a n a l y s % s  uw%t came t h e r e ,  it had 
Just opened a%$, of the i r  eyes,  s o  Bud s t a r t e d  from s c r a t c h ,  
It waa a B i t t l e  over  three months before he $st space ,  He had 
one desk  be fo re  t h a t  and t h a t B a  a l l ,  

Bud came %hrough t e s t  engineering, One of hfa t e a t s  was 
$a value  a n a l y s i s ,  He had $0 gut a 10% of p m a s u r a  on them t o  
g a t  $hem t o  l e t  him gs off test on'eo th i s  assignment wf thou t  
g e t t i n g  more company experience and you see what he has done 
i n  h is  department and what k%nd of backfng he has now, 

I n m  going $0 Bet Dan HcDavf t t  s t a r t  off the t a l k  on e l e c -  
t r i c a l  ha~dware by t h e  two fe l low% from S tan ley  Works a s  th i s  
Company h a s  done q u i t e  a b i t  of work w i t h  our R e f r i g e r a t o r  
Department arwd Dan knows q u f t a  a b i t  sf the background, s o  Itan 
going  t o  l e t  him s t a r t  it o f f ,  Dan!! 

DAN HcBAVITT-- 

The only reason I B m  up here i s  because a Bong long  t ime 
ago, i n  f a @ t ,  20 years ago, somebody in t he  R e f r i g e r a t o r  Depart -  
ment was smart  enough to employ, in my mind, the b e s t  hardware 
vendor i n  $he country,  s e l l i n g  us hardware fop  our r e f r i g e r a t o r s .  
This company has been with us f o r  over 20 years and they  have 
worked ao cloeely with the E r i e  R e f r i g e r a t o r  C a b i ~ e t  Dfv%sLon 
t h a t  a  10% of the new engineers  that come t o  work a %  E r i e ,  
a c t u a l l y  think tha$  The S t a n b e y  Works f s  p a r t  of the General  
E le@%r%c Geampany, In f a c t ,  we had one boob t h a t  walked around 
t h e r e  f o r  t h r e e  months, positive, m%nd you, t h a t  The S t a n l e y  Works 
was p a s t  of the Genera l  EPgetrfc Company and t h a % . b y  gosh, he 



wawted t o  get out $here am3 watch $hem make hardware, Well, 
t h a t  was me, Rseeat%y, we work very c lose17  wi$h t h e s e  f o l k s ,  
t h e y P r e  a  very csmpeteat o u t f i t ,  theyBre smakk, and f o r  a s  
b i g  an o u t f i t  aa they a r e ,  t h @ y " r  aggres s ive  a$ t h e  d e v i l .  
Iw f a c t ,  Bast  s p r i n g  we s t a r t e d  cutking down sn our r e f r % -  
g e r a t o r a  - t hey  w e r e n o t  sel l ing,  they were p i l f n g  up i n  the 
warehouse, and in came a  s t ream of' vendors and a11 we heard,  
a l l  our purchasing people heard from ~ O F D % D ~  u n t i l  night was 
"we Ive g o t  t o  have more dough - w e  u v e  go$ t o  have more dough- 
weeve g o t  to have more doughffa. Well, B i l l  Wishax% of The 
S$anley Works came i n  and he had a l$ttB@ differsnt stor$. 
H e  s a i d  "BOYS, t h ings  a r e  g e t t f n g  tough- maybe we can h e l p  

I1 you. Well, I g m  g e t t i n g  f n t a  $iCU. s-bo~y- now, s o  B i l l  Wishart 
from The S t a n l e y  Works ! 

BILL WISHART -- 
Thanks ve ry  much f o r  those kind w s ~ d s  Danny, %ti c e r -  

t a i n l y  was w i t h  a  g r e a t  d e a l  %at' pride  and personal  p l easu re ,  
t h a t  La r ry  Baker and I rece ived  the very kind f ~ v 9 t a t i o s a  from 
Doug Egan ts come up h e r e  and t a l k  w%$h you fellows, I s a y  
it  gave us a  sense  of pride Because ft reminds us t h a t  w@ a r e  
on t h e  so -ca l l ed  '"accepted ~ f s t "  of supp%%sss for the General  
E l e c t r i c  Company, and b e l i e v e  me f s l lowa,  t h a t 8 s  no easy  Bist 
t o  g e t  on and once g o u 8 r e  on it, you've g o t  $0 r e a l l y  s t a y  on 
t h e  b a l l  t o  s t a y  on i t ,  I n  sther wosda, t o  s$eal  your own 
s a l e s  s logan ,  it indica%ea t o  us t h a t  you have plat your @ow- 
f idence  i n  us ,  It g ives  a g r e a t  d e a l  of personal  s a t i a f a c t f o n  
because it  g i v e s  us a chance t o  inc rease  our number of aequain- 
tenances and f r i e n d s  fm $ha B e n e r a l  E l e c t k i c  Company which we . 
a l r e a d y  number in the hundreds,  

I would j u s t  hike  t o  have you a11 s i t  back and re lax  f o r  
a  few minautes; r a t h e r  %hap t o  go i n t o  a  Po& of d e t a i l s  and 
f i g u r e s  h e r e  I t h i n k  it a s  of interest t o  any o u t f i t  to know 
a  l i t t l e  b i t  about  $he b a s e r o u n d  of t h e i r  s u p p l i e r s ,  I want 
t o  g i v e  you a  l i t t l e  s t o r y  of how The S t a n l e y  W ~ r k s  @am@ $0 be ,  
I t %  q u i t e  am i n s p i r a t i o n  I t h i n k  t o  any American who likes 
t o  t h i n k  t h a t  someday he would l%ke  t o  e $  sank and  b u i l d  up 
s ~ m e t h i n g  f o r  himsePPe Back Bn t h e  year  1943, F rede r i ck  S % a n b y ,  
wi th  a handful of people a n d  very smal l  working c a p i t a l ,  began 
a company which 1s today the  w o r l d B s  large%$ manufacturer of 
wrought s teel  hardware, The f i r s t  h iaga  ke made wi th  h i s  own 
hands. Today's hinges come off of some of t h e  most i n t s i c a t e  
machines t h a t  were e v e r  devised,  s t a r t i n g  ou t  with a  c o i l  of 
s t e e l  on one end and coming o u t  a t  the o t h e r  end s f  t h e s e  
machines a s  a  f i n i s h e d  hingeo 

The f i r s t  s a l e s  S t a n l e y  made was by t ak ing  h i s  I i t b l e  
wagon and going around to his various f r i e n d s  and we%ghboss 
and peddl ing h i s  hardware, Today, our products  a r e  s o l d  i n  





To con$inue my story about  the growth o f  The S t a n l e y  
Works. I n  1925, hav ing  a c q u f r e d  e x t e n s i v e  w a t e r  r g g h t s  on 
t h e  Farmington R i v e r  i n  @onnect%cu%, we b u i l t  a  modern hydro  
e l e c t r i c  p l a n t  these t o  deve lop  our awn power and  t oday  w e  
deve lop  a l l  o u r  own power t h a t  18 used in QUP enormou8 i n -  
s t a I % a t l o n s  i n  Mew B r i t a f a .  In 192 we a c q u i r e d  Ln Bridgeport ,  
Conn., the American Tube and Stamping Company whish had @OD- 
p l e t e  open h e a r t h  furwaces,  blooming m i l l s  and h o t  r o l l e d  
s t r i p  m i l l s  s o  w e  were thus a b l e  &o make $he c y c l e  e ~ w p l e t e .  
Today, a f t e r  a  hundred y e a s s  of d e a l i n g  w%th i r o n  and ~ t e e l ,  
w e  c o n t r o l  o u r  p roduc t s  from s t a r t  t o  finBsh whic'h i s  the 
reasow w e  a r e  a b l e  t o  t u r n  out the top q u a l i t y  p ~ o d u c k s  
which a r e  the envy of ou r  campe%i tors  and %he joy of o u r  
cus tomers ,  

Dan McDavitt  told you $ha& we have done a g r e a t  d e a l  
o f  work w i t h  the Genera l  E l e c t r i c  people i n  E r % e .  Tha t  i s  
t r u e ,  We a r e  yous  Ba rges t  s u p p l $ e r  of re f r%gera tor  hardware ,  

q making s u c h  p roduc t s  a s  b r a s s  hawdles, hiwges, l a t c h e s ,  a l l  
t ype s  of mounting b r a c k e t s ,  e t e ,  Our en t ry  into this  game 
was prompted back  i n  1932 by the g r e a t  depression,  F r ank ly ,  
i f  it h a d n ' t  been f o r  t h a t ,  w e  mdght neve r  have been in the 
b u s i n e s s ,  B u t  J u s t  a s  everyone else was look ing  around for 
a d d i t i o n a l  bus%a%ess a t  t h a t  t ime,  s s  adso were w e ,  and we 
s t a r t e d  c a l l i n g  on $Be v a r i o u s  t o p  no t ch  r e f ~ i g e r a t s s  peop l e .  
I b e l i e v e  ou r  f i r s t  ak tewpts  were with Q s n e ~ a l  E l e c t r i c ,  P h i l c o ,  
and West%nghouse and g radua l ly  1% has  worked up into a  m u l t i -  
m i l l i o n  d o l l a r  b u s i n e s s  with u s ,  We purposely r e f r a i n e d  from 
go ing  a l l  o u t  w i t h  a l l  r e f r%gezaa to r  compan%es i n  the coun t ry  
because  we wanted t o  expand this program on ly  t o  the extent 
t h a t  we were a b l e  t o  t a k e  c a r e  of 9 t ,  and %he growth of re- 
f r i g e r a  t ~ r  p r s d u e t f  on be tween the three or f ouk o u t s  t a ~ d i n g  
r e f r i g e r a t o r  m a n u f a c t u ~ e r s  i n  the coun t ry  has been s o  great  
t h a t  w e  have n o t  at$empted $0 take on t o o  many sf these o t h e r  
o u t f i t s .  We p r e f e r r e d  r a t h e r  t o  make s u r e  Ghat we gave top 
s e r v i c e  t o  o u r  r e g u l a r  cus tomers ,  

Now, you f e l l o ~ s  have been meeting here f o r  p r e t t y  n e a r l y  
a month, t a l k i n g  abou t  th ls  v a l u e  amalys f s  program, and 1 
suppose y o u u v e  been listing and i n d i c a t i n g  things % h a t  can 
be done t o  r un  y o u r  p lawt  more eff$@Een$Py, $0 reduce  c o s t s ,  
e t c .  I l i k e  to t a l k  t o  you th is  a f t e r n o o n  a b o u t  a  program 
we w e n t  through (Danny touched on it b r f e f l y )  with the Genera l  
E l e c t r i c  Company in E r % e ,  about  'f' mowtks ago,  t o  show you what 
a c t u a l l y  ha s  been done i n  v a l u e  a n a l y s i s  and c o s t  r a d u @ t f s n e  
I hope it wflP give some l i t t l e  fnsp%sa$ ion  t o  you f e l l o w s  
t o  r e a l i z e  t h a t  th is  t h i n g  y o u ' r e  going t h rough  here r e a l l y  
can and does  pay  off, 1 r e a l i z e  you must ge t  a lot of l aughs  
from some of the f e l l ows ,  p a r t i c u l a r l y  the old tPmers t h a t  
t h i n k  the old way $a $he on ly  way t o  do %to As Dan t o l d  yopa, 



o u t  of the appl iange i n -  
i n d u s t r y ,  I t h i n k  the 
a s  hard h i t  a s  anyone. 

i n  A p r i l  sf t h f s  y e a r  the  bottom %ell 
d u s t r y ,  p a r t f  c u l a r l g  t h e  r e f r i g e m t o r  
~ e n e r a l  E l e c t r i c   ohp pan^ was probably 
The var ious  f f g u r e s  we heard were t h a t  they had from f o u r  hun- 
dred  t o  f o u r  hundred and f i f t y  thousand r e f r i g e m t o r s  i n  ware- 
houses i n  Erie and a t  o t h e r  pofnta,around t h e  coun t ryo  It begab 
t o  look  a s  though t h i n g s  were turwtng f r ~ m  bad t o  worse. The 
b i g  boys from L o u i s v i l l e  came t o  E r i e  and s a i s  "NOW Pook fe l lows ,  
we J u s t  c a n g t  move th is  s t u f f  a We @ r e  j u s t  go ing  to have t o  s t o p  
making these  h igh  p r i ced  models and g e t  going ow some s t r i p  models a 
YouBre going t o  have t o  take-  I t h h k  t h e  f f g u r e  was $15.00 - 
was it Danny? - ou t  of t h e  c o s t  of every r e f r i g e r a t o r , "  Well, 
Gentlemen, t h a t B s  no t  an easy  p r o j e c t ,  Harold Wason, who works 
wi th  Danny a t  QeneraP E l e c t r i c ,  on t h e i r  eng inee r ing  c o s t  reduc- 
t i o n  group, and B i l l  Mundy who is t h e f r  s e n i o r  Buyer t h e r e ,  came 
up t o  The S t a n l e y  Works (and 1 c o u l d n l t  h e l p  not f  ce in those  
movfes %here how those  fe l lows ernphasf zed t h e  f a c t  t h a t  ou 
should g e t  ou t  and c o n t a c t  t h e s e  people and t a l k  to them 3 , and 
w e  l a i d  out  a program OD c o s t  aaeduct%on t o  s e e  i f  we c s u % d n l t  . It. 

knock asme of the  c o s t  o u t  of t h e  hardware, 

We had a l r e a d y  s t a r t e d  on one item, your  s t a n d a r d  hinge 
f o r  t h e  door ,  This y e a r  i n  des ign ing  your r e f r i g e r a t o r ,  you 
chaps moved the  gaske tou t  very  c l o s e  t o  the  edge af the door ,  
Here tofore ,  it had been i n  approximately one %rich from t h e  edge 
of t h e  door,  which allowed us to prov%be you for a long time with 
a  mor t i se  mounted klnge wshi@A was n ~ t  only the s t r o n g e a t  mounting 
b u t  a l s o  alabowed u s  t o  make f o r  you a  very  economical type of 
h inge  However, in moving t h e  g a s k e t  ou t  t o  t h e  edge sf t h e  door ,  
we were posed w i t h  the problem of either prov%d%ng you w i t h  a 
f u l l  s u r f a c e  mounted hinge,  t h a t  is ,  mounted on t h e  o u t s i d e  of 
c a b i n e t  and the back of t h e  door ,  o r  of mounting it on t h e  edge 
of your door ,  The contour  of your door  was such  t h a t  we had t o  
mount it on t h e  edge,  The only way t h a t  your des ign  and appear-  
ance engineers  f e l t  they could g e t  around th is  s a t i s f a c t o r i l y  was 
t o  make the hinge member t h a t  goes on t h e  door  as a s t e e l  f ~ r g i n g .  
A f a i r l y  expensive and definitely a very troublesome l i t t l e  a r t i -  
c l e ,  This was one ~f the ft irst  problems t h s t  we a t t a c k e d  on 
t h i s  c o s t  reduct fan  program, 

It seemed t o  us f o r  some tfme t h a t  t h e r e  must be a  way t o  
reduce the c o s t  of t h i s  ftern, Theke m u s t  be a way to f a b r i c a t e  
it, but i t  was a  toughy, I n  using the fo rg ing  yousve  g o t  t o  g i v e  
your f o r g e r  a t o l e ~ a n c e  sf p lus  o r  minus t e n  thousandths on his  
t o o l s .  H e  s t a r t s  on t h e  low s i d e  and by t h e  t ime he g e t s  through 
wi th  h i s  t o o l s  youRve  g o t  .820ths v a r i a t i o n  from your o r i g i n a l  
s t a r t i n g  p o i n t  and what you f i a i s h  up wi th ,  We only g e t  about  
50,000 p ieces  out  of a s e t  of d i e s ,  s o  you can i y y i n e  what t h a t  
means t o  us when y o u s r e  usfng around 2,000,880 hinges  a  y e a r .  
A t  any r a t e ,  t hey  turned  t h e  problem over t o  us and our  engineer -  
i n g  group went to work on I t ,  And h e r e  is t h e  r e s u l , t ,  A f a b r i -  
c a t e d  hinge l e a f  which does e x a c t l y  the same a s  th i s  f ~ r g e d  member, 



I ' m  going t o  pass th%a around and l e t  you fe l lows  look a t  it. 
That was NQ, 1 on t h i s  c o s t  ~eductisn program, It saved the  
General E l e c t r i c  Company a$$ per  hinge o r  154 per  c a b i n e t  
on 600,000 cab ine t s ,  wh$ch i a  $98,80 a year ,  It ~ 0 8 %  $18,000 
t o  t o o l  it 80 you n e t t e d  a aavfwga of $"$3000 a year  on our 
f i r s t  j o i n t  e f f o r t ,  

Our second p r sdec t  was $0 try $0 g e t  gome of t h e  c o s t  
o u t  of our f a n r f c a t e d  handle .  We were making for you a %  t h a t  
time a b ras s  chrome p l a t e d  handle which was selP%ng f o r  about  
gig! complete. We agreed $0 t a k e  on t h a t  Job a l s o  and i n  the 
l a s t  s i x  msntks by changing from a b r a s s  formed handle  6 s  a 
d i e  c a s t  handle,  we have been a b l e  to r e a l i z e  a savings of 
2O$ pe r  u n i t  on 450,800 cab ine t s  which 3s anothez? $$0,800. 
The t ~ o P i n g  f o r  t h i s  pko jec t  was $8008, You saved $82, OQO 
f o r  Y Q U ~  y e a r S s  product ion on % h a t o  

P r o j e c t  No, 3 was i n  segasd $0 your  evapora tor  door ,  
Ow your deluxe box you have a very  e l a b o ~ a t e  l a t c h  mechanism 
whfch is csa$%ng about  T O $  per u n i t ,  Pour engfnee~8  w % ~ t e d  
t o  reduce it on the economy type aodel ,  They wanted some kind 
of a very sfmpBe Patch mechanism and gentlemew, hekegs where 
I would l i k e  t o  g u t  i n  a p lug  to c a l l  on your hardware men 
when y o a f v e  g o t  a hardware problekan. '%lour Engfneers %n E r i e  
d id  j u s t  t h a t ,  We had a s t anda rd  l$t%le mechanism a t  The 
S t a n l e y  Works a t  t h a t  t i m e  which we c a l l e d  our #23 r o l l e r  Hatch* 
I s l l  pass this  around i n  a moment toso We s ~ b m i t t e d  t h a t  a s  
a s a t i s f a c t o r y  s u b s t i t u t e ,  Bowever, a s  we make i% f o r  the 
home t r a d e ,  igBs a $a%rky e l a b a ~ a t e  X f t k l e  package, I suspec t  
it r e t a i l s  f o r  somewhere a k Q ~ n d  $1,25 ow $he hardware s h e l f  
You dldnf t need anything a s  e l a b o r a t e  a s  t h a t ,  The p r i n c i p l e  
was t h e  th ing you were i n t e r e s t e d  %no We g o t  t o g e t h e r  w i % h  
t h e  General E l e c t r i c  people and designed th is  p a r t  with t h e  
b o l t  and bushing manufec$ured from nylon and inc lud ing  two 
l i t t l e  music wi re  s p r i n g s ,  The l a t c h  i t s e l f  Ln I ts  psef3ewt 
s t a t e  probably coa t s  abou t  12 cents,  The a luminum handle,  
anodized and b r i g h t  dipped,  plus t h e  l a t c h  mechanism, S ~ U S  
f o r  l e s s  than h a l f  $he p r i c e  af th is  g a r t f e u l s r  package r ight  
h e r e ,  This shows what can be done when you ge$ t o g e t h e r  w i t h  
f o l k s  and work out  your  mutual problems , 

Now fe l lows ,  a s  a reault of those three def f n i t e l y  l a i d  
ou t  p r o j e c t s ,  t he  6 6 8 t  r 8 d ~ C t f o n  and v % % u ~  8~8Py8%8 ,f3P8UP 8 %  
General E l e c t r i c  working with The S t a n l e y  Warkn, have been 
a b l e  t o  save the General  E l e c t r i c  Company an t h i s  yearts 
r e f r i g e r a t o r s ,  a t o t a l  of $ 2 ~ 8 3 8 0 0 0  The tooB$ng t o  make t h i s  
change has amounted t o  about $25,008 88 youUv@ ne$ted a sav ing  
of about $245,000, which cey6aiwly J u s  tLf i e s  t h e  expense t h a t  
goes i n t o  this value a n a l y s i s  and c o s t  reduct ion  se t -up .  I 
don h kknw a s  any of t h ~ a e  $hinga would have come t o  pass  a s  



s a t i s f a c t o r i l y  and a s  qu ick ly  without  the mutual cooperat ion 
of b o t h  p a r t i e s ,  

We have t h r e e  o t h e r  proJecfs  on t h e  f i r e  a t  t he  moment 
i n  con junct ion with t h f s  same o r i g i n a l  program aa i t  was Bald 
o u t  and before  we a r e  through, I f i r m l y  b e l i e v e  t h a t  between 
us,  we I re  going t o  save  t h e  Qenera l  E l e c t r i c  Company a h a l f  
y i l l i o n  d o l l a r s .  Now, j u s t  b s t e f l g ,  before  E f%wish up he re  
t o  t e l l  you what we do  make f o r  the  General E l e c t r i c  Ck~pany,  
what we can do f o r  y ~ w  %a terms sf f%mriahi%ag, e&c, We make 
a l l  kinds of handlea (a~uminurn, d i e  castings, bsaae,  s t a i n l e s s  
s t e e l ) ,  a l l  types  sf l a t c h  mechanisms from l i t t l e  ~ i t n p h  s p r i n g  
dev ices  t o  ve ry  complicated r e f r i g e r a t o r  l a t c h i n g  mecha~isms,  
hinges  of every  type and d e s c r i p t i o n ,  muff le rs  f o r  u n i t s ,  
s t r ikes,  escutcheons,  stampings and b racke t s  of a11 types ,  e t c . ,  
i nc lud ing  s p r i n g  loaded counter  balance types ,  I f  t h e r e  is any 
p a r t i c u l a r  ibem ow which we feel  that w e  shfne  a t  The S t a n l e y  
Works, f t  is h inges .  That been our l % f e a s  blood f o r  over a 
hundred years  and we f e e l  t h a t  our  engineers  back t h e r e  know 
more about hinges  than any group i n  t h i s  ca~uaatry, A s  f a r  a s  
f i n i a h i n g  your products  is concerned, w e  a r e  completebay equip-  
ped t o  do a l l  types  of anodizing and bsigh$ d i p  on aluminum, 
all types  of p l a t i n g ,  z inc ,  chrome ( b r i g h t  s a t i n  o r  d u l l  f i n i s h )  
and any type  of sp ray  f i n i s h ,  o r  d f p .  If you have a hardware 
problem, gentlemen, w e  would Hike t o  have you c a l l  on us ,  If 
you have eye t r o u b l e  you go  to an eye d o c t o r ,  When you have 
h e a r t  t roub le ,  you go t o  a hear$ d o c t o r ,  When you have hard-  
ware problems, why not  go t o  a hardware man, We have 40 h i g h l y  
t r a i n e d  engiaeers  up there. i n  Hew Britain with over  a hundred 
y e a r s  of experience i n  back of them, They Ore t h e r e  f o r  J u s t  
one purpose - t o  h e l p  you fe'llowa out w%th yous problems 
Before  I leave ,  I P d  l i k e  t o  l eave  j u s t  one l i t t l e  thought  w i t h  
you. I don t t h i n k  any of the  problems t h a t  we d i scussed  h e r e  
could have been circumvented, Time was w ~ r k i n g  a g a i n s t  US b u t  
wouldn t it have been g r e a t  if we could have s t a r t e d  a t  the 
beginning,  be fo re  t h e  des ign ,  f o r  example, of th i s  forged member 
was made and could have s t a s t e d  with  a formed l e a f  i n s t ead ,  
e l i m i n a t i n g  t h e  n e c e s s f t y  f o r  r e t o o l i n g ,  e l i m i n a t i n g  the necea- 
a i t y  of paying ah# e x t r a  f ~ b  t h e  f i rs t  150,000 hinges  t h a t  we 
have made, using the forged l e a f .  If you wai t  u n t i l  t h e  Bast 
minute t o  c a l l  us i n  on a problem, w e  can h e l p  you out  W e n t u % l l y ,  
b u t  if you c a l l  us i n  a t  t h e  beginning,  perhapa we can h e l p  you 
o u t  be fo re  you even begin t o o l i n g  of the p a r t ,  Thanks very much, 

Next, on our  program today we have Bnd Wyser and Mom 
Dickson from P r e c i s i o n  Shapes, i n  Su f fe rn ,  N, Y, This company 
s p e c i a l i z e s  i n  machining odd shapes and even though p ieces  a r e  
f a i r l y  s h o r t  he re ,  $hey have maehine ba r s  up t o  50 f k o  long.  
Okay, Bud, do  you want t o  take  over? 



Thanks a l o t  Hr, Egan,  1 want $0 aay  wegse awfu%ly 
g l a d  t o  be up h e r e  and w e  a p p r e c i a t e  being ie?v%%ed. We f e e l  
f l a t t e r e d  t o  be i n  such  good company w2th the Stanley Works 
and the Rig f t ex  Company. H a l s o  want  ' t o  apologize,  right 
o f f  t he  b a t ,  f o r  the s t a t u s  sf our samples t h a t  w s r v e  g o t  
h e r e  b u t  our  r e g u l a r  d f a p l a y  m a t e r i a l  f a  i n  % r a n s % t  r i g h t  nowo 
We were down a t  the H a t f a n a l  Me&al Shew P a s t  week and w e  j u s t  
c o u l d n ' t  g e t  the  s tu f f  up hese i n  time, a o  wha t  wegve g o t  here  
i n  one sense  r e p r e s e n t s  p r a c t i c a l $ g  m J e c $ a  of t h i s  o r  t h a t ,  
o r  anythfng w e  could d i g  up out  of t h * ~  s c r a p  b a r r e l ,  

Our p r o c e s s  is p r i m a ~ i l y  a n  iate~mediary process % w  the 
product ion of p a ~ t s ,  It has dfstlfnct economies for certain 
types of p a r t s  and %n other  cases ,  of course ,  i b  cannot be 
compet i t ive .  When I was dawn a t  the Metal Show, I happened 
t o  pass by owe of the bootha when I sneaked o u t  of our own 
e x h i b i t .  That was on the day when we had 1800 c o l l e g e  studesdts 
t h e r e  and they  were a s k $ ~ g  a l o t  of quest10n~i  and  I thought 
1 would l eave  Hosman $a t h e  booth and sneak out myself % 
was looking a t  some precisLon m a t i n g  d i sp l ays ,  You probably 
have had some one here frcm a prec i sLon  c a s t i n g  houseo I 
happened t o  p i ck  up a s p r u e  w i t h  about 30 o r  40 lmpressiona 
of the same c a s t i n g ,  213, hung o n t o  the  same $Fee, I was 
looking a t  it  and one of the s tudents  came a l o n g  and s a i d  
"Gee, m i s t e r  what do  they d o  w$th a p a r t  l % k e  tha tP and I 
s a i d ,  "Well, t h a t ' s  a whale l o t  gf p a r t s ,  t h a t  la abou,t 40 
o r  50 of them. They cu$ them sf$ and f i n i s h  them up and have 
about  48 o r  50 p a r t s ,  He s a i d ,  "Well, gee, a r e n u t  they  making 
i t  the  hard  way? Why d o n v t  they make i t  one p a r t  a t  a time?" 
Well, he hasn t apparen t ly  quits g o t t e n  onto the  idea of 
product ion rnanu fac tu~e  and he probably hasn It s t u d i e d  t h i s  
@a&breth y e t  and l earned  t h a t  %$Is a loti  cheaper t o  ds it 
"by the dozen", But t h a t  is one of the economfcs that's 
e f f e c t e d  by our ope ra t ion ,  Many p a r t s  % h a t  have U B ~ U S U ~ ~  
shapes caw be produced by our psocoas i n  b a r  l eng ths  and then 
s l i c e d  up l i k e  baloney and secondary ope ra t ions  a r e  pe r f  okmd 
on i y ,  The o r i g i n a l  ope ra t ion  b one of millinge 

1 

We can m i l l  at& m a t e r i a l  that, i s  machineable. We have 
mi l l ed  p l a s t i c s ,  a l l  of the basses, aluminum, s t e e l ,  s t a i n l e s s ,  
Titanium. What we do  i a  merely pass  t h e  b a r  s t o c k  through 
what we c a l l  d i e s ,  The d iaa  hold t h e  m a t e r i a l  i n  Juxtapoai-  
t i o n  t o  t h e  m i l l i n g  c u t t e r ,  fn some cases we have t o  pass 
t h e  bar s t o c k  through t h e s e  dies up t o  a h a l f  dozen times 
i n  order  t o  ge t  the  d e s i r e d  ouhaliaaes . Thia proces~s fs one 
which has compet i t ion .  There are c e r t a i n  pieces of equipment 
t h a t  use r o l l s  t o  drzve t h e  m a b e r i a l  p a s t  t h e  mfllfwg c u t t e r  
and t h e r e  may be o t h e r  ways of doing it t h a t  I B m  n o t  f a m i l f a r  
with. Our process  i s  one which i s  pa ten ted ,  t h e  pa ten ta  being 
h e l d  by t h e  P r e s i d e n t  of our  Company, Mr. Paul He Fasanacht .  



We have, however, c e r t a i n  d i s t i n c t  advantages which a r e  
n o t  a v a i l a b l e  i n  o t h e r  processes  which d o  compete i n  some res- 
p e c t s .  Na tu ra l ly ,  when w e  t u r n  ou t  b a r  s t o c k  of s p e c i a l  shapes 
and when we show our  samples, the f i r s t  questiow everyone has 
i s ,  w e l l ,  i s  it extruded,  r o l l e d  o r  drawn? We d o  not  r o l l ,  W e  
d o  no t  ex t rude ,  w e  d o  n o t  draw, We a r e  compet i t ive  w i t h  t hose  
processes  i a  cases  where the q u a n t i t i e s  a r e  t o o  amall  t o  s e t  up 
the e l a b o r a t e  t o o l i n g  o r  expenafve t o o l i n g  r e q u i r e d  f o r  those  
processes .  

We can compete i n  our process  in t h a t  w e  @an provtde 
c h a r a c t e r i s t i c s  on a b a r  which a r e  no t  a v a i l a b l e  i n  the draw- 
ing,  r o l l i n g  o r  drawing process .  You may have no t i ced  these 
a i r  f o i l  s e c t i o n s .  We have done q u i t e  a few a i r  f o i l  s e c t i o n e  
i n  a l l  m a t e r i a l s  from b r a s s  t~ s t a i n l e s s  s t e e l  awd Titanium too .  
I n  some of t hese  a i r  f o i l  s e c t i o n s ,  we run down t o  r a t h e r  t h i n  
t r a i l i n g  edges. Now, many of t h e a s  s e c t i o n s  had been at tempted 
t o  be made i n  o t h e r  proceaaea and u l t i m a t e l y  landed on our  door-  
s t e p .  The t h i n  t r a i l i n g  edge i s  a d i f f i c u l t  item f o r  t h e  draw- 
ing  and r o l l i n g  processes  t o  produce. We have g o t t e n  Jobs of 
t h i a  type where they  had at tempted t o  draw i t  and r o l l  i t  b u t  
fouad t h a t  t h e  number of paaees aad t h e  wutnbek sf annea l ing  
ope ra t ions  r equ i r ed  made t h e  p r i c e  excess ive .  We were a b l e  t o  
m i l l  t h i s  shape, i n  two paases ,  and thus  we a r e  d i s t i n c t l y  com- 
p e t i t i v e ,  no ~ a t t e r  what quaa t$ ty ,  We a r e  making t h i a  shape i n  
q u a n t i t i e s  w l 1  i n t o  the hundred8 of thousand8 of f o o t ,  I n  o t h e r  
shapes  we have r ece ived  o rae r s  f o r  a s  Bow aa %O o r  20 f o o t  of 
t h e  m a t e r i a l .  We d o n f  t know the i n t e r n a l  workings of t h e  cus- 
tomer ' B  organiza t i o n  b u t  apgarem%%y we were adlva ntageous ecomo- 
m i c a l l y  i n  our  p roceaa ,  

Many of t h e  samples Ghat we have here ,  you may a o t i c @ ,  
have s l o t s  i n  them, This has one s l o t ,  and, we have a p i ece  
h e r e  t h a t  has  a number o f  a l s t n  i n  i t ,  While %hSrs aaglple i a  
i n  s t e e l ,  even &a b r a s s ,  %hi@ ~ a h ~ e  ~ s u M  riati tss well be ex- 
t ruded  o r  drawn becauner a f  the depth ef the e l a t e ,  The depth 
o f  the a % o t s  I n  4rawlng an8 ext~er8%n 2s wermally about the aame 
aa the ~ I d t k ,  and %hat  $8 t h e  R B X ~ ~  the EQWBV~F, of Q O U ~ B @ ,  
w i th  %he m a ~  t a g  opera%$osfwss ar m L B 1  slots to depths  
f a r  exaeedtn the w%d$k s f  $hsae I8 % h f ~  garti~uaar BhaPe- 
I know a  10% of you, can't ssss ft from %he diwtanoe ysu a r e -  and 
I ' d  lib t a  ba a b l e  $0 bLow t h e m  shape$ up en the somen but 
t h a t  Is net @onveaIswt- i n  %has whap we f u r n i g h  b a r  s$ock t o  
a screw machine house Mick aubssgusnt lg  f i n k ~ h e d  up t h e  p i e c e  
i n  t h e  shape t h a t e %  shown h e r e ,  We, of' course ,  d o  q u i t e  a b i t  
of secondary ope ra t ions ,  c ros s  m i l l i n g ,  d r i l l i n g ,  and tapping  
and t h a t  s o r t  of t h i n g .  We do  t h a t  of n e c e s s i t y  ia that we a r e  
f r e q u e n t l y  r e q u i r e d  t o  f u r n i s h  completely f i n i s h e d  p a r t s .  



In a d d i t i o n  t o  our p a r a l l e l  milling opeka t ion ,  w e  have 
also developed a  v a ~ % a $ i s n  of o u ~  p r w s s a  which p e r m i t s  us 
4x1 produce long t a p e r e d  s e e t i o n 8  s u c h  a s  this, These a r e  
p r i m a r i l y  a i r c r a f  t pa;~dts ,  ~ Q F T ~ ~ V ~ P ~  2% is e n t i r e l y  poss ib le  
that i n  some of youp e n g i n e e r i n g  %here might be a c a l l  f o r  
such  a s i r n i l a ~  shape ,  These pieces  a r e  t a p e r e d ,  a s  you w f B 1  
n o t i c e ,  bo$h i n  wfd"c;ka and  i n  the thickness, Thfs i d  a sample 
@u% from a p i e c e  which i n  %$s f fn i ahed  length i s  abou t  1 2  f o o t  
l o n g .  A s  f o r  length of thsse pPecea a n d  f h e  p a r a l l e l  sided 
s e c t i o m ,  w e  have  m%$led p i e c e s  up ts 50 f o o t  and we have  
willed p f e s e s  a c t u a l l y  up to a coup le  of hundred foot in c o i l  
stock, When the cross s e c t i o n  2s s m l %  enough t o  B e  s u i t a b l e  
f o r  c o i l  stock, we c a n  Jm$  s t a r $  the e s l b  through the machine- 
(I thfnk t h i s  was one of them)- and run $$ through by the  mile 
l i t e r a l l y .  You can  xeaL%ze t h a t  canpared t o  conven$%onal  m i l l i n g  
Qpe ra fG i~ns  where y o u r  %able feeds are in the magnitude of 2 f t - ,  
3 ft., o r  even 4 $to, why we hand l e  a b a r  $2 or 20 f o o t  length 
once and i t s  f f n i s h e d .  With a c o n v e n t i a n a l  mil 'er you have 
t o  hand le  f $  for every c o u p l e  of $sot, I f  you're g o i n g  t o  
cut it up fw s h o r t  lengths, it means g c u u v e  fst te h a n d l e  
5 or 6 o r  BO baks ,  whe~8, ws handle  one. If ysusrs go%ng 
t o  use the bas i n  %he f : ~ l P  length, % %  rneaga y ~ u ~ v e  g o t  t o  
reset each  %%me and  evepy tfae you reset,- I d o n u t  know how 
many of you have  ever  ruD a milling machine-  you know what a 
job f t  I s  t o  reset and try a n d  p i c k  up your dimensions where 
you left o f f  on the f i r s t  c ~ t ,  

We have done q u i t e  a b f t  sf work % n  $he n a t u r e  of dove-  
t a i l  work. Th l s  %s a p re$ ty  p o o r  sample but i n  t h i s  e a s e  we 
have m i l l e d  a  double doveSa i1  wherein one s m a l l  piece and one 
l a r g e  p i e c e  match i n  t he  d o v e t a % l s  down to t o l e r a n c e s  a round  
plus  rra%nus .006, I thfnk it is, And he reus  the same p i e c e  
in s t ee l ,  

We a r e  f r equen t ly  c a l l e d  upcn t o  remachine  e x t r u s i o n s  
f o r  o t h e r  a d v a n t a g e s  besides p u t t i n g  on t a p e m .  This t u b e ,  
I thfnk i s  a  Q , E ,  part, It was sxtruded -Lo t he  e l s ses t  
dLrnensf sws t h a t  the ,extruder eou ld  hold  2% a n d  $hen t u r n e d  
ove r  t o  us t o  give $ f i n a l  d h r n e n s i o n % n g  o p e m t f o n ,  milling 
ow a l l  f o u r  $Ides. Much of o w  work on ext rus ions  is to 
improve the dimensional s t a b i l % $ y  of the m a t e r i a l ,  Ex t rue  i o n s ,  
%olerances a r e  geneza l ly  two %a three & l x e s  the tolerances 
we a r e  normally a b l e  t o  ho ld .  A s  f a r  as the s i z e  range of 
t h e  m a t e r i a l  t h a t  we c a n  handle ,  you w i l l  no te  t h a t  we go 
down t o  wire a s  low a s  a b o u t  .C%, 1 think t h i s  sample is, 
and we've handbed p i e c e s  somewhat l a r g e r  t han  $his s a ~ p % e , -  
fn o t h e r  words9 abou t  4" f f ~  d ~ s ~ e t e ~ ,  and. we have been asked  
t o  c s n ~ i d e r  a p i e c e  r igh t  now, s t e e l  b a r s  8 X 12  Inches  and 
16 f t .  l o n g  ,weighing something i n  the neighborhood of 3 o r  
4 t ons  e a c h  b a r .  



QccasionaHBy, f% t a k e s  a little i rnagfna t%cn ~o r e a l f z e  
where ou r  p roce s s  may be meri$~rfsas $or a c e r t a i n  p fece ,  This 
p i e c e ,  f o r  example, f s  aw a i ~ c r a f t  f f t t i n g  o r i g i n a l l y  d@s igned 
a s  a p r e c i s i o n  c a s t i n g ,  We g o t  t o g e t h e r  w 2 t h  the e n g i n e e r s  
who des igned  the p fece  ane?. with a aesy s l i g h t  mod%fica t ion  were 
a b l e  t o  e s t a b l i s h  t h i s  desfgn wherein we m f l P  %he b a r s  to t h i s  
t r a c k - l i k e  c r o s s  sec$fon  and  then d o  the s e c o n d a r y  ~ p @ ~ a t i ~ n s ,  
When the c o s t s  were worked out, it was fodnd t h a t  w e  had come 
up with a much Bower c o a t  t h a n  any o t h e r  p roce s s  f~clud%ng the 
p r e c f s % o n  c a s t i n g  p roce s s  t h a t  was o r i g i n a l l y  contemplated  
That  same cond%t$oa 3eld $n this sample, As a m a t t e r  of f a c t ,  
t h i s  p%ece followed a s  a r e s u l t  of the e x p e r i e n c e  w i t h  the f i r s t  
s a e ,  Many tFmes, a l a c k  sf f a r n f l i a ~ i t y  with o u ~  process  w i l l  
c ause  p s s s l b l e  c l i e n % s  o r  e u s t o a e r s  %a feel t h a t  we shou ld  fur- 
nish  them with t a m  t o l  c r o e 3  s e c t 1  ccs which t k e y  tk-,fnk would be 
advan tageous ,  We f r e q u e n t l y  f i n d  t h a t ,  by t a k i n g  $he p i e c e  a n d  
i c s t e a d  of m i l l i n g  the bas %o chis cross s e c t i o n  t u r n  around 
and m%B1 it  tis $ha% essss s e c t i o n ,  c o s t  w l s s -  we c a n  e f f e c t  a 
much g r e a t e ~  s a v i n g ,  m a t  ws g s r m m l l y  p r e f e r  fs t h a t  t h e  cus -  
tomer send us  the drawings  sf t he  completely f inbshed  p a r t  r a t h e r  
than  a t t e m p t  t o  e s t a b l i s h  for himself which s e c t i o n  he would l i k e  
t o  have made iw bar leng%hs,  

We have one other a i r c m f t i  p l e c s  on d f s p k a y  here ,  This 
p i ece  Bas not been f in ished c m p l e t e l y  and ft8s a s  I say ,  a 
r a t h e r  poor example,  Th@se ass.@ 75 S T  aPasmhaum a l l o y  e x t r u s i o n s  
and in c a s e s  ssch  as bhese we have  a t  l e a s t  a dozen shapes in 
the house  r%gh% now, Weure ca$B& U ~ O R  50 m%11 t a p e r s  0n t h e  
o u t s i d e  of the b a r s ,  t a p e r s  on the  fnsfde, m i l l  away s e c t i o n s  
of the web, ak-ed a l s o  put on q u i t e  a few secondary o p e r a t i o n s -  
c u t o f f ,  notches  a n d  t h a t  s o g t  of thing, The t a p e r s  t h a t  we can 
produce need n o t  be c sn t i nuous  t a p e r s ,  C c m t i n u ~ ~ s   taper^, of 
cou r se ,  a r e  no p a r t i c u l a r  $ r i c k  to do  on a p l a n e r  s~ sn s e v e r a l  
o t h e r  t ypes  of equipment ,  Bowsver, ~ i 3 h  our p r o c e s s  we c a n  
machine into s u c h  b a r s  a ~ d  we d o  machine i n t o  these b a r s ,  i n t e r -  
r u p t e d  t a p e r s  which may a % a ~ t  t a p e r i n g  from h e r e  and end the 
t a p e r  h e r e  and  reverse t h e i r  a n g l e  of d i r e c t i o n  up t o  a b o u t  here 
and t h e n  go s tkafgh t  f o r  a while and reverse themselves  a g a i n .  
These a r e  typical a i r c m f t  @ p a r s  fop s t a b % l % z e r s  and us%ngso In 
c a s e s  such  a s  t h i s ,  w e  c a n  be highly sconomi~ i n - t h a t  whi le  th is  
i s  approx imate ly  the f fnfshsd  length of the pfece ,  the e x t r u s i o n s  
@6~&3 i n ,  a s  20 ft, l e n g t h s ,  in some c a s e s ,  a n d  1 2  f % ,  i n  o t h e r s o  
We machiwe these con tou r s  i n t o  the b a r s  in t h a t  l o n g  length and 
when a 1 1  sf these t a p e r e d  o p e r a t f a n s  a r e  completed then merely  
cut up and d o  the secondary  o p e s a t i s n a ,  

Well, t h a t  I think abou t  covers  a n y t h i n g  I can  think of 
a t  the moment t o  t e l l  you a b o u t  p r e c i s i o n  shapes p r o c e s s ,  The 
samples a r e  p r e t t y  much i l lusi t ; l rat l ,ve of the l e n g t h  of b a r s  a n d  
t h e  type of  b a r s ;  we 9vs made thousands  of d i f f e r e n t  shapes  and 
will probab ly  make t h o u s a n d ~  more I n  t h e  nex t  c ~ u p B e  of  y e a r s  
and o u r  l i m i t a t l o w s  well, t h a t  !s something we don a t  know a b o u t  
y e t .  



Thanks a  Po t ,  Bud Wiser of P r e c i s i o n  Shapes i n  S e a f f e ~ ~ ,  
L a s t  on o u r  program today,  w e  have Bob Leary  a n d  Mro 

Thomas from R i g i d i z e d  Meta l s  Corpora t ion  i n  B u f f a l o ,  34. Yo 
We a l s o  have with us M r .  6 ,  A ,  Davis  and Cha r l e s  Bannan from 
m i t e h e a d  N e t a l  P roduc t s  Company, They a r e  d i s t r i b u t o r s  .for 
Rfgfdi  zed Me ta l s .  I unders tand  th is  company started back  
f n  the l a s t  war when m a t e r i a l s  were s c a r c e  and we  had to reduce  
the weight and t h a t  th i s  p r o c e s s  has  been deve loped  a t  t h a t  
t ime and has  s i n c e  gone i n t o  q u i t e  a  good b u s i n e s s  f o r  o t h e r  
a p p l i c a t i o n s .  Bob, d o  you want t o  t e l l  us some more a b o u t  
you r  p r sduc  ts ? 

BOB LEARY-- R I G I D - T E X  METALS 

Our method of p r e s e n t i n g  t h i s  p a r t  of ou r  s t o r y  %s ~ E k h  
the u se  of Colored S l i d e s .  The b a s i c  p a r t s  a r e  a s  fo l lows:  

1. Showing the p roce s s  of r o l l i n g  o u r  p roduc t  
2, P r i c e  comparison,  
3 .  Examples sf t y p i c a l  appBfca t ions  . 
We have a l s o  p rov ided  en ou r  e x h i b i t ,  which is a t  the 

back of the h a l l ,  a c t u a l  samples of many p a t t e r n s  t h a t  we a r e  
equipped t o  f u r n i s h  a t  t h i s  time. In a d d i t i o n  t o  t h e s e  samples 
Of p a t t e r n s ,  w e  a r e  a l s o  showing v a r i o u s  a p p l i c a t i o n s  t h a t  
f a b r i c a t o r s  have  found t o  be b o t h  p r a c t i c a l  and s a l a b l e  

I hope t h a t  you have had a few minu tes  to examine the 
items on d i s p l a y ,  a s  we  f e e l  t h a t  t h i s  r eha t i veHy  new p r o d u c t  
i s  of d e f f n i t e  i n t e r e s t  t o  any group t h a t  i s  o r  will be e m -  
s i d e r i n g  m a t e r i a l  f o r  p roduc t i on  items. We have planned t h i s  
p r e s e n t a t i o n  t o  a l l o w  a  few minutes  f o r  any q u e s t i o n s  you may 
have,  a f t e r  the s l ides have been completed ,  M r ,  E, P. Thomas, 
o u r  Chief Engineer ,  w i l l  a t t e m p t  t o  s a t i s f y  you r  c u r i o s i t y  on 
problems of p roduc t i on  o r  d e s i g n .  

B a s i c a l l y ,  RIGID-!TEX METAL 2s a  method of dss%gn-=rol18ng 
a  two-side,  three-dimbnsf o n a l  p a t t e r n  i n t o  f8a  t - ro l led  p l a i n  
m e t a l ,  Added advan tages  beyond the scope (hd" p l a i n  m e t a l  i n c l u d e  
i n c r e a s e d  s t r e n g t h -  weight r a t i o s ,  g r e a t e r  u t i l i t y  and  t exkuse  
f o r  unusual  d e c o r a t i v e  e f f e c t ,  

I l l u s t r a t e d  i n  t h i s  s l i de  is the  p r e c i s % o n  rolling of 
R I G I D  -TEX KETAL. 

We would l i k e  t o  have  you n o t e  the u se  of p e r f e c t l y  
matched male and female engraved r o l l s ,  which have been e n g i n -  
eered t o  d i s p l a c e  meta l  above and below the n e u t r a l  a x i s ,  
t h e r e b y  i n c r e a s i n g  t h e  c r o s s  s e c t i o n  t h i c k n e s s ,  a ~ d  %n s o  
do ing  i n c r e a s e s  t h e  r f g f d i t y  sf the m e t a l ,  



This process  of r o l l i n g  i s  s u c c e s s f u l l y  accomplished i n  
Aluminum, S t a i n l e s s  S t e e l ,  Copper, Monel Metal,  Carbon S t e e l ,  
P l a s t i c s ,  e t c .  

Ke ta l  conserva t ion  i s  an impor tan t  f e a t u r e  found i n  our  
product .  I n  some cases ,  metal  t h i cknesses  have been reduced 
a s  much a s  two f u l l  gauges i n  p l ace  of t h e  f l a t  metal  p re -  
v i o u s l y  used. This saves  a s  much a s  25, 35, o r  even 5@ by 
g e t t i n g  a d d i t i o n a l  l i n e a l  OP square  f e e t  p e r  pound sf metal .  

These photographs were taken under i d e n t i c a l  l i g h t i n g  
c o n d i t i o n s .  You w i l l  note  t h a t  t h e  panell on the r i g h t ,  which 
i s  p l a i n  metal ,  shows s c r a t c h e s  and f i n g e r p r i n t s  wi th  a  g l a r i n g  
highlight,  while , t h e  RIGID-TEX PANEL on t h e  l e f t  h ides  t h e  
s c r a t c h e s  and f i n g e r p r i n t s  and a l s o  provides  an  even d i s t r i b u -  
t i o n  of l i g h t  over  t h e  e n t i r e  s u r f a c e .  

Pref  i n i s h i n g  saves  product ion c o s t s ,  Furthermore,  i t  
means g e t t i n g  a  p r e f i n i s h e d  d e c o r a t i v e  meta l  of t h e  h i g h e s t  
q u a l i t y .  

RIGID-TEX mTAL can be ox id ized  and h i g h l i g h t e d  g i v i n g  
t h e  two-tone e f f e c t .  If co lo r s  a r e  d e s i r e d ,  i n t e r e s t i n g  e f f e c t s  
can  be obtained by us ing  c o l o r  anodized,  ar enameled metals  
e i t h e r  i n  s o l i d  o r  v a r i e d  tones .  $n many cases  t h e  n a t u r a l  
c o l o r  of t he  metal, combined wi th  t h e  p a t t e r n ,  i s  s u f f i c i e n t  
d e c o r a t i o n ,  

Weight o o s t s  money, Thie  hart shows a sav ings  i n  d o l l a r s  
and c e n t s  when l i g h t e r  gauges of metal  a r e  used i n  RIOID-TEX 
METAL a s  compared t o  a h e a v i e r  gauge i n  t he  f l a t  me ta l ,  This 
comparison covers Stainless S t e e l ,  Type 430, 2B f i n i s h  i n  36" 
x 96" s h e e t s ,  base  q u a n t i t i e s  of 10,000 I b s .  

For  example, t h e  18-gauge f l a t  s h e e t  c o s t s  86d p e r  square  
f o o t .  If S t a i n l e s s  Rigid-Tex Metal i n  20-gauge is  used, t h e  
c o s t  remains a t  86# per  square  f o o t .  D e f i n i t e  s av ings  do  occur  
w i th  t h e  use of 22-gauge which 1s i n d i c a t e d  a t  a p r i c e  of 764. 



This i s  a  r e d u c t i o n  of 104 p e r  s q u a r e  f o o t ,  o r  exp re s sed  ano- 
ther  way, i s  a  c o s t  r e d u c t i o n  of 11 .6$, 

Sav ings  can a l s o  be r e a l i z e d  i n  Aluminum and t h i s  c h a s t  
is  based on 3 ~ * ~ a r d ,  36" x 9 6 ' h h e e t s ,  b a s e  q u a n t i t i e s  of 
30,000 Ibs  . 

A good example of  we igh t - sav ing  i n  Aluminum is the 
combination s c r e e n  doo r  k i c k - p l a t e  , The manufac tu re r  had 
p r e v i o u s l y  used .064" m a t e r i a l  and was a b l e  t o  reduce  h i s  
gauge t o  .040", a f f e c t i n g  a  s a v i n g  of 60% i n  me t a l  we igh t  
and reduc ing  t h e  p r i c e  from 314 p e r  s q u a r e  f o o t  t o  28.2# p e r  
s q u a r e  f o o t ,  wf t h  t h e  added advan tages  of  hav ing  s u f f  i c f  ewt 
s t r e n g t h  and d e c o r a t i v e  v a l u e  a l s o .  

A c t u a l  l a b o r a t o r y  tests  have proved t h a t  RIGID-TEX PETAL 
has  less d e f l e c t i o n ,  g r e a t e r  b u c k l i n g  s t r e n g t h ,  higher impact  
r e s i s t a n c e ,  and i n c r e a s e d  t e n s i l e  s t r e n g t h ,  Through c a r e f u l  
d e s i g n ,  r i g i d i t y  and s t i f f n e s s  a r e  i n c r e a s e d  i n  a l l  d i r e c t i o n s .  

Mote o u r  new t ype  of t e n s i l e  t e s t i n g  equipment---capaci ty 
---two dog power. 

IMPROVED RESULTS ARE AS GREAT AS : 
108% i n c r e a s e d  r i g i d i t y  
7% i n c r e a s e d  b u c k l i n g  s t r e n g t h  
3% i n c r e a s e d  impact  r e s i s t a n c e  
92% i n c r e a s e d  t e n s i l e  s t r e n g t h  

O f  cou r se ,  these f i g u r e s  w i l l  v a ry ,  depending upon the 
t y p e  of me t a l ,  gauge,  and t ype  of  p a t t e r n  used ,  

Another  impo r t an t  advan tage  of o u r  des ign-s  t rewgthened 
m a t e r i a l  is  t h a t  of  concea%ing meta l  i m p e r f e c t i o n ,  s c r a t c h e s ,  
and o t h e r  f i n i s h  b l emi shes ,  

It means t h a t  one does  n o t  have t o  "baby" t h e  m a t e r i a l  
d u r i n g  f a b r i c a t i o n  a s  muck a s  i s  r e q u i r e d  with the use  sf p l a i n  
f l a t  - r o l l e d  me t a  l s  . 



Yes, RIGID-TEX METAL %s %a workable 
Here a r e  i l l u s t r a t i o n s  of items made w i t h  
t o o l s .  The tube a p p l i c a t i o n  is  used a s  a  

a s  o t h e r  me ta l s ,  
r e g u l a r  product ion 
wand f o r  a  we l l -  

known vacu~m clean&& and r equ i r ed  such opera t fons  a s  welding, 
bending, f l a r i n g ,  beading and s l o t t i n g .  

Furthermore- t h e  p a t t e r n  provided a  b e t t e r  g r i p p i n g  s u r -  
f ace  when t h e  wand s e c t i o n s  were i n t e r l o c k e d ,  

The f i r e  c o n t r o l  c h a s s i s  h e r e  i l l u s t r a t e d  was designed 
by your company f o r  t h e  Navy, The reasons t h a t  our m a t e r i a l  
was s p e c i f i e d  a r e  a s  fol lows:  

1. Weight r educ t ion  
2. Inc reased  impact s t r e n g t h  
3 .  Less v i b r a t i o n  

I want you t o  n o t i c e  t h e  number sf v a r i e d  opera t ions  
i l l u s t r a  t ed  w i t h  t h i s  c h a s s i s ,  which inc lude  

l. Bending 
2 .  Drawing 
3. ~ l a n k i i g  
4 ,  Punching 
5, Stamping of l e g i b l e  Betters and numbers 

on c h a s s i s  f o r  i d e n t i  f %@a ti on purposes .  

We l i k e  t o  c a l l  RIGID-TEX METAL t h e  meta l  of imaginat ion 
because of t h e  many unusual  a p p l i c a t i o n s  f o r  t h i s  ve ry  v e r s a t i l e  
p roduct .  I n  f a c t ,  we a r e  amazed a t  some of t h e  a p p l i c a t i o n s  
where t h i s  m a t e r i a l  i s  befng p u t  t o  go use by t h e  d e s i g n e r s  
and eng inee r s .  It i s  used f o r  p rac$%ca l ly  eve ry th ing  from a  
g r id  i n  an e l e c t r o n i c  tube t o  t h e  e x t e r i o r  c u r t a i n  w a l l  csns-  
t r u c t i o n  f o r  b u i l d i n g s ,  

An i l l u s t r a t i o n  of t he  l a t k e r  is the Allegheny Ludlum 
S t e e l  Corporat ion ~ e s e a r d h  Bu i ld fag  fw Brackenridge,  Pennsyl-  
v a n i a .  The use of our  m a t e r i a l  i n  S t a i n l e s s  S t e e l  f o r  t h e  
e n t i r e  e x t e r i o r  of t h i s  c u r t a i n  wa l l  provided a  sav ings  i n  
weight - hence more square  feet  p e r  pound of me ta l ,  I n  a d d i -  
t i o n ,  t h e  t e x t u r e d  s u r f a c e  seduced g l a r t n g  h i g h l i g h t s  which a r e  
extremely o b j e c t i o n a b l e  i n  l a r g e  a r e a s  of p l a i n  meta l ,  

RIGID-TEX METAL has provsd it$ r e s i s t a n c e  ts s c r a t c h e s ,  
d e n t s  and vandalism i n  one of t h e  toughes t  of a l l  a p p l i c a t i o n s ,  
t h a t  of bus and t r o l l e y  s e a t  backs .  



The pa in t ed  p l a i n  meta l  s e a t  back i n v i t e s  doMBiag and 
ke t a fns  i t s  t r i m  appearance f o r  only a  s h o r t  time b e f o r e  i t  
i s  completely defaced ,  Design-s t rengthened S t a i n l e s s  S t e e l  
s e a t  backs r e f l e c t  a  s l f g h t l y  h ighe r  c o s t  f o r  the i n i $ i a l  
f n s t a l % a t i ~ ~ ,  b u t  do save  cons iderab le  time aad money l a  
reducing rnafntenance t o  a  minimum, 

The s e a t  back shown on t h e  l e f t  of the s l i d e  is one 
t h a t  has  been taken from a bus i n  a c t u a l  s e r v i c e ,  The pa in t ed  
p l a i n  metal  back was completely s c a r r e d  and d i s f f g u r e d  by 
doodlers  and vandals .  

The S t a i n l e s s  Rigid-Tex Metal s e a t  backs i l l u s t r a t e d  
on t h e  r i g h t  have been %a s e r v i c e  f o r  s e v e r a l  y e a r s  and show 
l i t t l e  s i g n s  of wear. Maintenance i s  neg l i$%ble ,  

Radio and speaker  g r i l l e s  of perkora ted  Rlgid-Tex Metal 
a r e  d e c o r a t i v e  and du rab le ,  a s  w e l l  a s  having e x c e l l e n t  tone 
t ransmiss ion ,  a s  wel l  a s  d i s p e r s i o n ,  

Engineers have s p e c i f i e d  our product  for speaker  g r f l l es  
i n  home r a d i o s ,  Te lev i s ion  r e c e i v e r s ,  automsb%le r a d i o s ,  
department s t o r e  record  s t u d i s s ,  e l e c t r o n 1  @ organs, tone 
cab ine t s  and juke boxes,  

The p a t t e r n  used i n  t h i s  i l l u s t r a t i o n  8s %he BCS with 
an oxidized and h i g h l i g h t a d  f i n i s h ,  @ommonly known a s  " ~ n t i q u e " ,  

Here i s  a l i g h t  s h i e l d  f o r  a n  e l a c t r i c  rawge t h a t  has  
e x c e l l e n t  l i g h t  d i f f u s i n g  q u a l i t i e s ,  r e s i s t a n c e  ts smudging 
and f i n g e r p r i n t s ,  p lus  an eye-catching e f f e c t ,  This p a r t % -  
c u l a r  item i s  made of Carbon S t e e l ,  chrome-pla bed and ralbed 
i n  our 2DS p a t t e r n ,  

f 

A t  t h e  p re sen t f  time we a r e  a l s o  f u r n i s h i n g  our  m a t e r i a l  
i n  t he  IRP p a t t e r n  $0 General  E l e c t r % c ,  wh$@h wL11 be used 
a s  t r i m  on one of your c u r r e n t  r a sge  models, 

Formerly a  Ceram%c t i l e  was used f o r  t h i s  comwerc%al oven 
t r a y ,  b u t  the breakage caused by expansiow and con t%a@t ion  was 
extremely high. 

RIGID-XIEX METAL i n  Carbon S t e e l  us ing  p a t t e r n  ~ W L  was 
t h e  answer t o  t h i s  problem, and it was found t h a t  the r a i s e d  



s u r f a c e  provided better and more uniform h e a t  t r a n s f e r  and 
d i s t r i b u t i o n .  The h e a t i n g  cyc le ,  t o  a t t a i n  c o r r e c t  baking 
temperature ,  was reduced from 120 minutes t o  20 minutes, one- 
s i x t h  of the  time. 

The use of TEXTURED BIE3AL 1s i d e a l  f o r  the r e f r i g e r a t o r  
breaker  s t r i p  because of i t s  impact r e s i s t a n c e ,  p lus  t h e  f a c t  
t h a t  f i n g e r p r i n t s  and smudges a r e  completely minimizede 

The Textured s u r f a c e  of t h e  p a t t e r n  working a g a i n s t  t he  
rubber  molding a f f e c t s  a more p e r f e c t  s e a l .  

Other uses f o r  r e f r i g e r a t o r s  and f r a e z e s  inc lude  s h e l f  
t r i m ,  b a f f l e  p l a t e s ,  i n n e r  l iners  f o r  doors ,  s c u f f  p l a t e s ,  
evapora tor  p l a t e s ,  and s h e l f  b o t t l e  h o l d e m .  

The two t r a y s  demonstrate the unique and excep t iona l  
beauty  t h a t  can be obtained by the  use of Ahrnrninurn RIGID-TEX 
WTAL i n  anodized f i n i s h e s  . 

Another s e r v i c e  of fe red  by our f i r m  i s  the development 
of s p e c i a l  p a t t e r n s  made t o  your  des igne r  s p e c i f i c a t i o n s  + 

Even trademarks can be u t i l i z e d  t o  good advantage a s  an over- 
a l l  decora t ive  p a t t e r n  design,  p lus  added product  i d e n t i f i c a -  
t i o n .  

Shown i n  the upper l e f t -hand  cornek is  a s p e c i a l  dimpled 
p a t t e r n  developed t o  &he s p e c i f i c a t i o n s  of your company and 
engineered t o  s e r v e  a s p e c i f i c  end use.  

/ 

f 

Here we have an e x @ l u s i v e  p a t t e r n  f o r  an e l e c t r i c  range 
c o n t r o l  panel  and l i g h t  s h i e l d *  

Our reason for shawing th i s  s l i d e  is  t o  demonstrate t h a t  
It I s  poss ib l e  t o  inco rpora t e  p l a i n  areas with  our t ex tused  
s u r f a c e .  I n  th is  case ,  t h e  metal  i s  p r e f i n i s h e d  S t a i n l e s s  S t e e l *  

Custom des igns  a r e  a v a i l a b l e  I n  fe r roua  o r  aoa-ferrous 
metals ,  s h e e t  o r  s t r i p ,  c o i l  o r  c u t  l eng th ,  s o l i d  o r  pe r fo ra t ed ,  
wi th  width up t o  36 inches p l u s ,  The c u r r e n t  p a t t e r n  depths  
range from ,005" t o  .320", 



Whether i t  i s  f o r  s t r e n g t h ,  u t i l i t y ,  o r  t e x t u r e ,  t h e r e  
is  a  RIGID-TEX METAL p a t t e r n  f o r  every  purpose,  

There i s  a  d e f i n i t e  s a l e s  and manufacturing advantage 
i a  f t s  use i n  your  p roduc t s ,  

We a t  t h e  RIGHDIZEB METALS CQRPBRATHBN w i l l  be ve ry  happy 
t o  a s s i s t  i n  eve ry  way p o s s i b l e  fn  your p r sduc t s  des ign  problems, 

We wish t o  reminc you aga in  t h a t  some of t h i s  m a t e r f a l  
i s  ow d i s p l a y  and our group w i l l  be only t o o  happy t o  show i t  
t o  you, and answer a l l  of your  ques t ions  t o  t h e  b e s t  of o u r  
a b i l i t y .  

H. W. ROBB ---- G. E. STANDARDS 

Gentlemen, i n  speaking t o  you today,  we a r e  ve ry  c s n s c i ~ u s  
t h a t  your primary i n t e r e s t  is how we can h e l p  you, and weQIP  
t r y  t o  t a l k  b r i e f l y  and t o  t h e  p o i n t  on t h a t  q u e s t i o n ,  ID 
t axking  t o  Lar ry  Ni l e s  j u s t  be fo re  t h e  meeting, I uwderstood 
t h a t  t h e r e  have been ques t ions  t h a t  have come up about  s t a n -  
d a r d i z a t i o n  t h a t  we might provide some answers t o ,  S tandard-  
i z a t i o n  i s  a  r a t h e r  undramatic type of t h i n g  t h a t ' s  oftem taken 
for gran ted  and is f r e q u e n t l y  misunders$ood, S t andard iza  t i o n  
is  nothing b u t  t r y i n g  $0 f i n d  the b e s t  m a t e r i a l ,  p rocess ,  0s 
p r a c t i c e  under a  given s e t  of c o n d i t i o n s ,  That" e x a c t l y  what 
you gentlemen a r e  doing he re  now and have been doing f o r  f o u r  
weeks, and we hope you w i l l  con t inue ,  C a l l  it va lue  analysis, 
c a l l  i t  des ign  work, c a l l  it a good product ion fob, i t ' s  s t i l 9  
t h e  same b a s i c  t ype  of th ing--  ana lyz ing  and f i n d i n g  t h e  best 
m a t e r i a l s  and methods f o r  dofng a  job f o r  q u a l i t y  amd p r s f % & .  
I would l i k e  t o  emphasize t h a t  s t e t eman t .  

Mow, I would a l s o  l i k e  t o  r a i s e  t h e  ques t ion ,  what %a a  
s t anda rd?  I ' l l  g i v e  you the fol lowing d e f i n i t i o n :  A s t a n d a r d  
Is a  record  of t h e  sys t ema t i c  arrangement of d a t a  and Judgment 
on problems t h a t  have been sol'ved s o  Sha t  c rea$ ive  e f f o r &  may 
be devoted t o  unsolved a u e s t i o n s  i n s t e a d  of t o  r o u t i n e ,  Any . - 
of t h e  ques t ions  t h a t  you s o l v e  t h a t  have appl%satLon bhro 
ou t  t h e  Company a r e  proper  s u b j e c t s  for recording f o r  the b e n e f i t  
of everybody e l s e  wi th  a s i m i l a r  problem. For t h a t  reason ,  t h e  
General  E l e c t r i c  s t anda rds  books a r e  a common pool  of informa- 
t i o n  r e p r e s e n t i n g  t h e  combined t a l e n t  and exper ience  of o u t s i d e  
and i n s i d e  s p e c i a l i s t s  i n  t h e  s o l u t i o n  of problems sf common 
i n t e r e s t  t o  G-E ope ra t ing  depar tments ,  

Our  purpose today is  t o  show %nformat$on $ha$ Is ava i l abbe  
and where t o  f i n d  i t ,  Le t  us  look  f i r a t  a t  t h e  s t anda rds  books, 
They cover Non-metallic Ma te r i a l s ,  M e t a l l i  c Mate r i a l s ,  Machine 
P a r t s ,  Supp l i e s  and Equipment, Tes t  Methods, F fn i shes ,  Bes ign 



Data,  D r a f t i n g  Manual, Nawufac$ur%ng P r a c t i c e ,  and Manufactur- 
ing Processes ,  In addi$%sn, there is a  a e r i e s  of GEU publfca-  
t f o n s  t h a t  a r e  used t o  cover g e n e r a l  o r  misceBfaneous s u b j e c t s  
t h a t  do not f a l l  i n t o  any sf %hese c l a s s % f % c a t i o a s ,  In c e r t a i n  
sf these  s e r i e s ,  you probably know there a r e  such th ings  as 
proper ty  s h e e t s ,  d a t a  f o r  o rder ing  s h e e t s ,  and spee%%%cat ions  . 
The purpose of these  d L f f a ~ a n S  s h e e t s  f a  t o  give  var ious  p a r t s  
of our organiza t ion  iaformatiom of s p e c i f i c  use t o  them, with- 
ou t  d i s c l o s i n g  f n t e r n a l  da$a $b o u t s i d e r s  and wi thout  making 
i t  necessary f o r  our own people ts wade through a l o t  s f  fn-  
format ion of no i n t e r e s t  t o  them, 

The Property  Shee t s  a r e  Ssaued pr inc%ga%ly f o r  the  
d e s i g m k  and the p lanne r ,  They conta in  not  only t h e  e s s t m t i a l  
engbmeeriaag requirements of a s p e c i f i c a t i o n  %ha t  s e r v e  a s  t h e  
b a s i s  f o r  purchases sf a mater ia l . ,  b u t  they cow$ain a l l  o t h e r  
information t h a t  we have found from t e s t  and experience i n  
long  yea r s  of use i n  r e s p e c t  $0 o t h e r  ~ h a r a c t e k i s ~ 1 c s  and 
l imits of a p p l i c a t i o n  t h a t  can be r e l i a b l y  used %n des ign .  
In o t h e r  words, they  r e p r e s e n t  every th ing  t h a t  we know about  
a m a t e r i a l ,  The Data f o r  Qkdsring Shee t s  a r e  i s sued  p r i n c i p a l -  
l y  f o r  t he  p r ~ d u c t i o n  and purchasing s e c t i o n s ,  They g i v e  t h e  
s i g n i f i c a n c e  of the mate r i a l a  numbers t h a t  a r e  l i s t e d  ow draw- 
ings ,  t h e  s p e c i f i e a t i o ~  and i t s  Ba tee t  i s s u e  number t o  which 
t h e  o rde r  should r e q u i r e  conformance, i n f  osma t i o n  t h a t  should 
appear  on the  purchass Q A ~ P ,  B R ~  t h e  souroea of supply,  i n d i -  
c a t i n g  vendors who 
specs ,  have oogies 
o f  the s p e e i f i a e  ti 
minimum ca%Ier%ng q 
&D your works Spe 
our b a e t o  gurohese 

came alsng, p @ ~ t d ~  
a s  the @overnmea$ 
While we a r e  alway ,__ 



c o s t s ,  w e  shou ld  make s u r e  t h a t  lower  p u r ~ h a s e  cos t s  a r e  n o t  
o f f s e t  by  g r e a t e r  a ccep t ance  t e s t i n g  t o  a s s u r e  r e q u i r e d  q u a l i -  
t y  and c o n s i s t e n c y .  

A t  th is  p o i n t  I would l i k e  t o  i n t r o d u @ e  Ms, A ,  R ,  Mackaell 
who w i l l  e x p l a i n  t o  you i n  more d e t a i l  t h e  iwformat ioe  t h a t  
i s  a v a i l a b l e  i n  the Hachine P a r t s  and the Des%gn Data books 
A f t e r  t h a t ,  w e q l  aaB ~ o a  M r .  G. H, Earnden t o  g f v e  you s % m i l a s  
i n fo rma t ion  on the m a t e r i a l s  and the other s t a o d a r d s  b s s k s  . 

Machine P a r t s  a r e  f ~ u n d  i n  S e c t i o n  6 and cover  many 
t ypes  ~f items s u c h  a s  f a s $ e n e r s ,  t e r m i n a l  boards ,  c o n t a ~ t  
t i p s ,  e l e c t r o n i c  l e a d  w i r e s ,  and even $ l a s s  ds%p t r a y s .  
Under F a s t e n i n g  Devices  we have CI cove r ing  b o l t s  a n d  screws . 
I n  t h i s  c l a s s i f i c a t i o n  you w i l l  f i n d  many ma%eria%s,  many 
v a l u e s  sf t e n s i l e  s t r e n g t h s ,  and many q u a l i t y  l e v e l s .  Each 
items has  i t s  own c o s t ,  The most econom%cal cho i ce  w i l l  depend 
upon how w e l l  you have matched the eng inee r%ng  r equ i r emen t s  

. 
o f  t h e  a p p l i c a t i o n  a g a i n s t  the c o s t  and a v a i l a b i l i t y  of the 
c h a r a c t e r i s t i c s  of these many p a r t s .  S e c t i o n  C 2  covers  n u t s .  
Here we f i n d  a l l  of the u s u a l  t ypes  of n u t s ,  a l s o  some of the 
s p e c i a l t y  items s w h  a s  P a l n u t s ,  speed n u t s ,  weld n u t s ,  and 
t h e  n u t  r e t a i n e r  o r  cage n u t .  C 3  is  the r i ve t i  s ec$ fon  and 
i n c l u d e s  the o n l y  s t a n d a r d i z e d  l i n e  of b ~ a s s  e y e l e t s  t h a t  I 
know of i n  the  i n d u s t r y ,  You can buy a  thousand of them f o r  
a  few c e n t s ,  p l u s  abou t  25# m a i l i n g  cha rge ,  and they're avaLl -  
a b l e  in a b o u t  18 l o c a t i o n s  th roughout  the c o u n t r y ,  So,  if 
y o u ' r e  e v e r  l o o k i n g  f o r  a  b r a s s  eyelet, t h e r e  Bs  one r i g h t  there 
t h a t  w i l l  s a v e  money i n  a v o i d i n g  purchase  of s p e c 2 a l t y  items 
a t  f ancy  p r i c e s .  The C 5  s e c t i o n  covers  dowel p%ns,  t a p e s  g%ns ,  
c o t t e r  p i n s ,  and a new one t h a t  has  come a long ,  t h e  s p r i n g  doweE 
p i n ,  b e t t e r  known a s  a  r o l l  p i n ,  which one d i v i s i o n  has  r e c e n t l y  
adop ted  a t  a  s a v i n g  of a b o u t  $3900 a  y e a r  by r e p l a c i n g  a ~ t e i n -  
less s t ee l  dowe%. The c13 s e c t f s n  cove r s  t e r m i n a l  b o a ~ d s  
There a r e  many typeac of  boards  t h a t  we cons i ered b e f o r e  we 
p repa red  t h i s  s e c t i d n ,  One depar tment  has made a s a v i n g  0% 
$11,700 i n  g o i n g  from a  s p e c i a l  molded boa rd  ts a  c o n m e r ~ f a l l y  
a v a i l a b l e  boa rd  which you can f i n d  in $he C13 se@$%on, O%hes 
s e c t i o n s  and t h e i r  c o n t e n t s  a r e  t o o  n u m k  t o  mention here, 
b u t  t h e y  may be  found i n  the pub l ica tBon  -25 which is  being 
sent  a;o you.  

Turn ing  t o  the Design Data Book, w e  f % n d  t h a t  i t  i s  
pub l i shed  I n  two s e c t i o n s :  the Mechanical  and S t a n d a r d  Tab les  
D i v i s i o n s ,  and the F l u i d  Flow and Heat  T r a n s f e r  DLvfsions 
You probab ly  w i l l  be  more i n t e r e s t e d  in the Mechanical  and 
S t a n d a r d  Tab l e s  D i v i s i o n s ,  Under Q2 you w i l l  find Selec t i ion  



of  M a t e r i a l s  an8  Types of F a b r i c a t f n g  B r s c e s s e s .  GPO covers  
d e s i g n  d a t a  f o r  F a s t e n i n g  Dev i ee s ,  Other  t y p i c a l  s e c t i o n s  a r e  
@32 sa g e a r  d e s i g n  and Q33 on s p r i n g s ,  

N s w ,  we might examine some sf these s e c t i o n s  i n  more d e -  
t a i l  ., Under G2.2,2 $nPormation is  i nc luded  on cold  head ing  
v e r s u s  screw machining p r o c e s s e s ,  I n  t h a t  s e c t i o n  yoa  w f l l  
f%nd the cornparisan of mabe r i a l ,  tool, and Labor c o s t s  oa 
s e v e r a l  t g p f c a l  pa r$s  which a r e  used w i t h i n  the Company when 
t h e y  a r e  made sn screw machine ve s sus  cold headfng ,  You f e b  
lows know t h a t  t h a t u s  a vesy p r o f i t a b l e  f i e l d  f o r  s t u d y  a t  a l l  
t i m e s ,  Coming down t o  s e c t i o n  833,4 on s p r i n g s ,  page 7 i s  a  
t a b u l a t i o n  of 12 spring ends showing t h e  r e l a t i v e  c o s t ,  This 
i s  a n o t h e r  fkuitful f i e l d  f o r  s a v i n g s ,  These two r e f e r e n c e s  
mereBy i n d f c a t e  some of t h e  many i t ems  that you will f i n d  i n  
the Nechanieal  Bfv i s%on of the Design Data  Book. 

I n  r e f e r r i n g  t o  PubLfeatfon WD-25 on Numberfwg System 
* f o r  Genera l  E l e c t ~ l c  S t a n d a r d s ,  you w i l l  see t h a t  S e c t i o n  A 

covers  raw and s emi - f i n i shed  nonme ta l l i c  m a t e r i a l s ,  used i n  
o u r  p r o d u c t s .  This s t a n d a r d s  book csnta%ws e n g i n e e r i n g  fw- 
f o rma t ion  whPch a s s i s t s  the e n g f n e e r s  in the s e l e c t t o n  of 
p r o p e r  m a t e r i a l s  t o  meet h i s  design r equ i r emen t s .  It covers  
u n t r e a t e d  and b r e a t e d  paper  and t e x t i l e s ,  ceramic  ma te r i a%s ,  
p r o t e c t i v e  c o a t i n g s  , rubber ,  mica, molded, l amina t ed ,  tk@abing ,  
and f i l l i n g  compounds, e t c .  A knowledge of  t h e  ma t e rba l s  cover-  
ed ~ $ 4 1  g r e a t l y  a s s i s  t you i n  use  sf m a t e r i a l s  , Recen t ly ,  one 
depar tment  u s i n g  g l a s s  t a p e  f o r  e l e c t r i  c a l  i n s u l a t i o n  reviewed 
t h e i r  e n g i n e e r i n g  requ i rements  and found t h a t  t h e y  could  use 
one sf the o t h e r  s t a n d a r d  t a p e s  covered i n  these s t a n d a r d s ,  
hav ing  a  s l i g h t l y  d i f f e r e n t  mechanical  propepy,  A s a v i n g s  of 
$108, OQO a  y e a r  @esu$ ted  from t h i s  change,  

The MetalBic M a t e r i a l s  a r e  i n  the B series and c o n t a i n  
f n f  orma t f o n  on the mechanical ,  e l e c t r i c a l ,  and the rmal  p rope r -  
t ies  of me t a l s  whf ch a r e  used i n  the manufacture of  G-E p r o d u c t s .  
Here you ffwd c a s t  i r o n ,  c d s t  s tee l ,  carbon and a l l o y  s tee l ,  t o o l  
s tee ls ,  s t a i n l e s s  steels and a l l o y s ,  and now-ferrous me ta l s  and 
t h e i r  a l l o y s .  A f a i r l y  l a r g e  v a r i e t y  of m a t s r i a l s  a r e  Inc luded  
i n  e a c h  group,  t h u s  p rov id ing  ma t e r i a f  t o  meet p r a c t i c a l l y  e v e r y  
e n g i n e e r i n g  r equ i r emen t .  Complete i n fo rma t ion  on minimum spe -  
c i f  i c a t i o n s  r e q u i  rements  such  a s  chernf c a l  composition, t e n s i l e  
s t r e n g t h ,  e l o n g a t i o n ,  ha rdnes s ,  a s  w e l l  a s  much e n g i n e e r i n g  i n -  
f o rma t ion  of a  t y p i c a l  wature is  i nc luded  i n  these s t a n d a r d s  t o  
a s s i s t  engineering i n  comparison of m a t e r f a l s  and p rope r  s e l e c -  
t i o n .  A s  a, m a t t e r  of f a c t ,  one depar tment  r e c e n t l y  compared 
the p r o p e r t i e s  of p l a t e  s t e e l  which t h e y  were u s i n g  with o t h e r s  
covered i n  t h e s e  s t a n d a r d s  and de te rmined  t h a t  they cou ld  use  



one w i th  a  s l i g h t l y  d i f f e r e n t  chemical  composi t ion  a t  a y e a r l y  
s a v i n g  of  $50,600 a  y e a r .  

S e c t i o n  D i s  t h e  S u p p l i e s  and Equipment book a n d  cove r s  
chemicals  f o r  manufacture  of materials i n  ou r  own p l a n t s ,  
t o o l s ,  c a p i t a l  equipment,  and maintenance and o p e r a t i n g  sup-  
p l i e s .  There a r e  many g ~ o u p s  i n  ",is s e c t i o n  which will not 
be  of i n t e r e s t  t o  you u n l e s s  you a r e  a  p a s t  of f a c t o r y  o s g a n l -  
z a t i o n .  L u b r i c a t i n g  rnaSer ia ls ,  p i p e  $$t t%ngs,  and s h i p p i n g  
s u p p l i e s ,  however, may be  of use t o  you i n  e o n n e e t i o n  w % t h  
G-E produc t  r ev iew.  The Chemical Department  has r e p o r t e d  
s i z e a b l e  s a v i n g s  by t h e  use sf one s t a n d a r d  over  a n a t h e r  in 
t h e  manufacture  compounds. A l u c r a t i v e  f%sBd a l s o  e x i s t s  i n  
t h e  purchase  of f a c t o r y  equipment t o  6-E s t a n d a r d s  i n s t e a d  
of  by brand name, o r  c a t a l o g  number. One depar tment  r e c e n t l y  
r e p o r t e d  a  $45,000 a  y e a r  s av fng  i n  the purchase  of v a l v e s  $0 
purchase  s p e c i f  i c a t f  on$ where h e r e t ~ f  o r e  they had been buying 
by b rand  name on ly .  

Sec t iow F covers  f l n i s h e s  such  a s  p a i n t i n g  and p b a t f n g ,  
Organic c o a t i n g s  a r e  p a i n t  t y p e s .  The 3'28 t o  F29 s e c t i o n s  
cove r  c o l o r s ;  the F30 t o  Fag cover  She n e u t r a l s  such  a s  the 
g r a y s ,  b l a c k s  and whites; and t h e  F4Q t o  F49 cover  s u c k  t h i n g s  
a s  s t i p p l e d  f i n i s h e s ,  e t c ,  P o r c e l a i n  enamels,  ceramic g l a z e s ,  
phosphate  and ox ide  c o a t i n g s  a r e  i n o r g a n i c .  M e t a l l i c  c o a t i n g s  
i n c l u d e  the e l e c t r s - p l a t e s ,  immersion p l a t e s ,  s p r a y  and h o t  
d i p  c o a t i n g s  s u c h  a s  z i n c ,  cadmium, wickel ,  chrome, e t c .  This  
book might be  of  use t o  you f n  r e l a t i o n  t o  t h i c k n e s s  sf p l a t f n g s  
and comparison of  p l a t e d  with c o r r o s i o n  resis t a n $  m a t e r i a l ,  

I n  a d d i t i i n  t o  t h e  s t a n d a r d s  a l r e a d y  d e s c r i b e d ,  t h e r e  
a r e  o t h e r  s t a n d a r d s  w i t h  which you may come in c o n t a c t ,  Test 
methods a r e  r e q u i r e d  t o  def i ne c h a m  c teris  tLcs wherever d % f -  
f e r e n t  measurements g i v e  d i f f e r e n t  r e s u l t s .  They a r e  r e f e r -  
enced i n  s p e c i f i c a t i o n s  in c a s e  a  d i s p u t e  t o  det@rmhne if a 
ma t e r i a B  does  o r  does  n o t  meet s p e c i f i c a t i o n  requ%sements  
The D r a f t i n g  Manual covers  s t a n d a r d  p r a c  t $ @ e s  f o r  csaveg ing  
i n  p i c t o r i a l  form t o  { the f a c t o r y  the engfneer$ng d e s i g n  r e -  
qu i r emen t s ,  The ~ a n b f a c t u r i n g  P r a c t i c e  book c o n t a i n s  hand-  
book d a t a  of i n t e r e s t  t o  the manufactur ing d iv$s fons ,  1% a l s o  
i n c l u d e s  g e n e r a l  manuf a c  turing t e chn iques ,  developed by var%ous  
manufac tu r ing  groups  and b rough t  together I n  the Genera l  E l e c t r i c  
s t andakde  f o r  b e n g f l t  and use  sf the e n t i r e  Company, Manu- 
f a c t u r i n g  P r o c e s s e s  c o n t a i n  p rocedures  f o r  carrying a c t  
s p e c i f i c  o p e r a t i o n s  i n  the f a c t o r y  sn the B a s i s  of knowledge 
and e x p e r i e n c e  a v a i l a b l e  i n  v a r i o u s  d i v % s i o n s  f n  the Company, 
These p a r t i c u l a r  i n s t r u c t i o n s  a r e  s e t  up i n  ~ r d e r  sequence  
sf o p e r a t i o n  f o r  t h e  p r o c e s s i n g  sf s p e c i f i c  materials, 

I n  a d d i t i o n  t o  t h e s e  books, there a r e  o t h e r  s o u r c e s  s f  
i n fo rma t ion  which you w i l l  f i n d  h e l p f u l ,  The % d e n t i f  i c a  t i o n  



cross- re ference  pub l i ca t ion  f o r  t h e  s t anda rd  m a t e r i a l s ,  p a r t s ,  
and f i n i s h e s ,  i d e n t i f i e d  by t h e  number OSB-1, c o n s i s t s  of 
t h r e e  p r i d c i p a l  s e c t i o n s :  (1) A t a b u l a t i o n  of each number 
which has been ass igned  and i s sued ,  t o g e t h e r  wi th  a  brief 
d e s c r i p t i o n  of t h e  m a t e r i a l ,  p a r t ,  o r  f i n i s h ,  ( 2 )  a  c ross -  
r e f e r e n c e  of previous superseded G-E des igna t ions  t o  the  new 
G-E des igna t ions ,  and (3)  an index of common d e s c r i p t i v e  and 
t r a d e  names. It con ta ins  approximately 22,000 r e fe rences ,  and 
i n c i d e n t a l l y ,  I understand t h a t  copies  have been made a v a i l a b l e  
f o r  t h i s  group. Pub l i ca t ion  OSB-22 covering weights of mater- 
i a l s  i s  e x a c t l y  what t h e  name impl i e s ,  It con ta ins  information 
on weights of commonly used m a t e r i a l s ,  both m e t a l l i c  and non- 
m e t a l l i c ,  a s  wel l  a s  r e l a t e d  d a t a  on gage systems, a r e a s ,  and 
decimal equ iva len t s .  This information i s  u s e f u l  i n  comparing 
weights of m a t e r i a l s ,  s tockkeeping, and inventory  of s t o c k s .  

I n  p re sen t ing  th is  information t o  you, you w i l l  undoubted- 
l y  be aware t h a t  t h e r e  a r e  a  g r e a t  number of m a t e r i a l s  i n  t h e s e  
books. I would l i k e  t o  c a l l  your  a t t e n t i o n  t o  the f a c t  t h a t  
while these  a r e  s o l u t i o n s  t o  c e r t a i n  problems, i t ' s  extremely 
d i f f i c u l t  t o  d e f i n e  w i t h i n  s p e c i f i c  l i m i t s  t h e  a p p l i c a t i o n  of 
one s t anda rd  o r  one m a t e r i a l ,  o r  one p r a c t i c e  t o  a  se t  of con- 
d i t i o n s .  A s  a  r e s u l t  of t h a t ,  we have f r e q u e n t  m i s  a p p l i c a t i o n  
of t h e  s t anda rds .  We b e l i e v e  f o r  t h a t  reason t h a t  you can be 
p a r t i c u l a r l y  h e l p f u l  no t  only i n  obta in ing  b e t t e r  value by t h e  
use of s t anda rds ,  b u t  more p a r t i c u l a r l g  i n  t h e  @ o r r e @ t i o n  of 
misappl ica t ion  of e x i s t i n g  s tandards  . Also i n  your work, 
y o u s r e  bound t o  come up with new ideas  t h a t  should r e q u i r e  
modif icat ions  o r  changes i n  s t anda rds  , You should sugges t  
them because s t anda rds  a r e  simply c u r r e n t  b e s t  p r a c t i c e s  t o  
meet a  problem, They a r e  no t  a  s t r a i g h t  j acke t ,  TheyDre  some- 
t h i n g  t h a t  we can modify any day, and they should be changed 
when condi t ions  change o r  when new methods and m a t e r i a l s  become 
a v a i l a b l e .  

t 

Now t h a t ,  gentlemen, ' i s  b r i e f l y  the s t o r y ,  i n  a  f a sh ion  
which I ' m  s o r r y  t o  s a y  i s  not  t o o  dramat ic .  We have i n  prepa- 
r a t i o n  a t  the  p r e s e n t  time p u b l i c a t i o n  aSD-25 which w i l l  e x p l a i n  
i n  more d e t a i l  t h e  information i n  each one of t h e s e  books t o  
a s s i s t  you i n  t r y i n g  t o  l o c a t e  information t h g t  might be a v a i l -  
a b l e .  Mr. Fountain gave me a  copy of t h e  rnembe~ship i n  these  
s e s s i o n s ,  and w e ' l l  see t o  it t h a t  when the  p u b l i c a t i o n  is p r i n t -  
ed and a v a i l a b l e ,  t h a t  copies  w i l l  be forwarded t o  youd 

MR. MILES - -  - 
What Harry has t o l d  you is r e a l l y  good. There f s  j u s t  a l l  

k inds of gold i n  t h e s e  books. The t r o u b l e  i s  t h a t  most of us 



d o n ' t  know t h a t  it t h e r e ,  and we donB$ know what  book t o  
look i n  and when, This p resen ta t ion  was wonderful t o  r e a l l y  
g ive  us a b i rd ' s -eye  view of it. I think dur$ng the  next 
month we would l i k e  t o  g e t  those c h a r t s  and photographs 30 
we would put  them i n  a s l i d e  s e r i e s ,  and w e  could combine 
them with your t a l k  and make it a v a i l a b l e  s s  the boys coub3 
use them out i n  t h e i r  area and maybe your own people c o u l d  
use them i n  these  boys f a c t o r i e s ,  T h a t q s  an e a s i e r  way t o  
f i n d  out wha t t s  in them than it is t o  d%g ft ~ u t  of t h e  books. 
This,  I t h i n k  i s  the  b igges t  t o o l  we have t o  keep %porn r e -  
d iscover ing  t h e  wheel every day,  IswV t t h a t  what your job 
i s ?  Now, t hese  fellows a r e  j u s t  as c l w e  to you as youp 
telephone i s .  I donat know why s o  many people working a t  
G.E. t h ink  they ' r e  working a lone .  That telephone c o s t s  a 
l o t  of money, and I t  eos ts more if you don % use it t han  i f f  
you do use i t .  Rsbb, Earnden-- t h a t  whole department is r i g h t  
t h e r e .  Id  you don% know whether i t  is f a  the book or not, 
c a l l  them. I f  they c a l l  you t o o  of ten ,  why dcm8t answer t he  
phone, Thanks a l o t ,  Nr* Rsbb, George Barnden, and A r t  Ma@he1l8 
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The purpose of this publication is to explain the numbering system used for the identification 
and file of General Electric standards. This explanation in turn will show the kinds of information 
that are available in G-E standards, as well as how and where specific data may be found. 

It might be noted first that a classification system is used, employing letters and numerals. 
It was developed in 1930 in a program to simplify, coordinate, and improve the many overlapping, C incomplete, and confusing series of data then in existence. Letters and numerals were necessary to 
avoid confliction with previous material and finish numbers that were impractical, if not impossible, 
to change on old drawings. A classification system was desired: 

1. To group similar materials or subjects for ease in locating information with minimum depend- 
ence on alphabetical indexes and for convenience in referring to similar materials in design work. 

2. To provide a complete and positive code that could be specified on drawings as an identifi- 
cation to convey to the factory the many engineering and manufacturing requirements that cover the 
quality selected and required by the designer. 

3. To provide a numbering system that could be expanded at any time to cover new and unfore- 
seen developments without risking the need for revising the numbering system periodically. 

c' The use of designations composed of letters and numerals not only satisfied these conditions, but 
they have been applied successfully for 20 years without taxing present or future capabilities of 
the numbering system. 

In the development of a classified numbering system, General Electric standards were divided 
into ten principal series, and a letter starting with " A "  was assigned to identify the series as 
f 0llows : 

Series 
A 
B 
C 
D 
E 
F 
G 
K 
L 
P 

Class of standards 
Nonmetallic Materials 
Metallic Materials 
Machine Parts 
Supplies and Equipment 
Test Methods 
Finishes 
Design Data 
Drafting Practice 
Manufacturing Practice 
Manufacturing Processes 

It is seen from the above that four of the series were assigned to materials. Each series 
then was divided into major classes. The process of subdividing into subgroups was then continued 
successively to cover all significant ramifications in a descending order of importance. In the 
case of all series except the Design Data, Drafting Practice, and Manufacturing Practice, the 
successive subdivisions were identified by the assignment alternately of numerals and letters. For 
example, the "B" series of Metallic Materials was first subdivided into major classes of metals, and 
a numeral was assigned to each. Each major class of metals was then further subdivided into sub- 
classes depending upon the most significant characteristics of that class. For example, the B4 
carbon steels were further classified by carbon content, and letters were assigned to identify the 
ranges of carbon content that were established. 

In this specific example, numerals starting with one were then assigned in each carbon range 
subclassifications to provide identifications for chemical compositions and forms of materials such 
as bar, wire, tubing, etc, that would normally constitute basic materials, heving different specifi- 
cation requirements. The basic numbkr, therefore, consisted of a letter-numeral-letter-numeral 
designation, each step of which could be expanded at any future time if unforeseen new series, major 

C classes, subclasses, or base materials became available and needed to be identified. 

Many of these basic materials have minor variations, such as temper, edge, finish, heat treat- 
ments, close tolerances, or other significant characteristics that must be specified for either 
engineering or manufacturing purposes, and must appear in the code if the material designation is to 
be positive. Some of the variations can be taken care of simply by a suffix letter, whereas many 
times a letter and a numeral might be required because of the number of combinations involved. This 
makes a possible total of six characters in the material designation to provide a complete code. 
This is the limit that is practical in complexity of material designations, and for that reason the 
suffixes are nominally arbitrary and must cover any combination of minor variations. In certain 
instances suffixes have been applied with the same meanings, but the significance is incidental. 

In the case of Design Data, Drafting Practice, and Manufacturing Practice, classifying letters 
were applied to the standards "series", and further subdivisions were identified by decimal classi- 
fications as a means of simplifying the file reference since such identifications are not intended 
for use on drawings and may be revised extensively from time to time to suit current conditions. 



With t h i s  explanat ion of t h e  c l a s s i f i e d  n a t u r e  of t h e  i d e n t i f i c a t i o n s  applied t o  General  
E l e c t r i c  s t andards ,  t h e  fo l lowing pages show t h e  scopes of t h e  d i f f e r e n t  s e r i e s  of General  E l e c t r i c  
s tandards  books, explanat ions  of t y p i c a l  des igna t ions ,  and t h e  o u t l i n e s  of numbering f o r  t h e  major 
and subc las ses  of informat ion t h a t  may be found i n  each book. While t h e  o u t l i n e s  of numbering show 
how va r ious  types  of informat ion a r e  i d e n t i f i e d  and where they  a r e  f i l e d ,  t hey 'd0  not n e c e s s a r i l y  
i n d i c a t e  i f  informat ion has a c t u a l l y  been issued.  < 

Knowiedge of t h e  scopes of t h e s e  books i s  necessary  a s  a  s t a r t i n g  po in t  i n  l o c a t i n g  informa- 
t i o n .  I n  most in s t ances  t h i s  i s  r e l a t i v e l y  simple s i n c e  t h e  names a r e  explanatory.  Spec ia l  
mention, however, might poss ib ly  be d e s i r a b l e  i n  r e s p e c t  t o  t h e  d i s t i n c t i o n  between t h e  Nonmetallic 
Mater ia ls  and Suppl ies  and Equipment on one hand and between t h e  Manufacturing P r a c t i c e  and Manu- 
f a c t u r i n g  Processes on t h e  o t h e r  hand. I n  t h e  f i r s t  i n s t a n c e  some m a t e r i a l s  of a  nonmetall ic n a t u r e  
such a s  chemicals,  l u b r i c a n t s ,  e t c ,  t h a t  a r e  normally purchased and used p r i n c i p a l l y  a s  i n g r e d i e n t s  
t o  make o t h e r  m a t e r i a l s  and a s  ope ra t ing  s u p p l i e s  appear i n  t h e  Supp l i e s  and Equipment book r a t h e r  
than t h e  Nonmetallic Mate r i a l s  book which i s  confined t o  m a t e r i a l s  p h y s i c a l l y  incorpora ted  i n  our  
products.  I n  t h e  second ins t ance ,  informat ion of t h e  n a t u r e  of gene ra l  f a c t o r y  technique appears 
i n  t h e  Manufacturing P r a c t i c e  book a s  d i s t ingu i shed  from s t ep lby- s t ep  recommendations o r  i n s t r u c -  
t i o n s  f o r  performing s p e c i f i c  ope ra t ions  o r  s e r i e s  of ope ra t ions  t h a t  might be s p e c i f i e d  on drawings 
o r  ~ e q u i r e d  by engineer ing o r  manufacturing i n s t r u c t i o n .  

With knowledge of t h e  scopes of t h e  va r ious  General  E l e c t r i c  s t andards  books a s  a  foundation,  
r e fe rence  may then be made t o  t h e  o u t l i n e s  of numbering, shown on t h e  fo l lowing pages, t o  s e e  where 
s p e c i f i c  m a t e r i a l s  o r  s u b j e c t s  may be located .  

NONMETALLIC MATERI ALS 

This  s e r i e s  covers  raw and semif in ished m a t e r i a l  of a  nonmetal l ic  n a t u r e  a v a i l a b l e  i n  customary 
m a t e r i a l  forms f o r  phys ica l  i ncorpora t ion  i n  G-E products.  

TABLE 1 
Explanat ion of Each P a r t  of Mater ia l  Designation 

"A" Sec t ion  

Base nun 
Indica  

Explanation 
G-E m a t e r i a l  
des igna t ion  

tber 
~ t e s  t h e  Nonmetallic S e r i e s  

Major c l a s s  based on g e n e r a l  composition, i e ,  
paper,  animal, and vege tab le  raw m a t e r i a l s ,  
t r e a t e d  c l o t h ,  t ape ,  yarn,  e t c  ( s e e  Out l ine  
of ~ u m b e r i n g )  

Subclass  based on va r ious  types  of a g e n e r a l  
f ami ly  of m a t e r i a l s ,  i e ,  rope,  cork, g l a s s ,  
e t c  (See Out l ine  of Numbering) I 

I 

Number assigned a r b i t r a r i l y .  comp16tes t h e  
base ma te r i a l  des igna t ion  and t h e r e f o r e  
i d e n t i f i e s  a  s p e c i f i c  m a t e r i a l ,  i e ,  A l G Z  - 
Rope paper f o r  cab le  i n s u l a t i o n  

S u f f i x e s  
L e t t e r  s u f f i x  denoting subgrade,  i e ,  dens i ty ,  

e l e c t r i c a l  p r o p e r t i e s ,  e t c  of a  s p e c i f i c  

Number s u f f i x  used t o  d i s t i n g u i s h  between 
smal l  d i f f e rences  i n  p r o p e r t i e s  when 
necessary  i n  t h e  same grade  of m a t e r i a l ,  
i e ,  weight, c o l o r ,  f i n e n e s s ,  su r face  f i n i s h ,  
hardness ,  e t c  



TABLE 2 
Ou t l ine  of Numbering System 

4 1  PAPER 
Sulphate   raft) 
S u l p h i t  e  
Soda pulp 
Rag s tock  
Alpha 
J u t e  
Manila hemp o r  rope  
Ground wood 
Asbestos 
Syn the t i c  f i b e r s  
Unc la s s i f i ed  

42 CLOTH, TAPE, YARN, ETC 
A2A Cotton 
A2B S i l k  
A2C A r t i f i c i a l  s i l k  
A2D Asbestos, nonferrous  
A2E Asbestos, f e r r o u s  
A2H F e l t  
A2J Linen 
A2L Glass 

A3 RESERVED 

A4 THREAD, CORD, TWINE 
A4A Cotton 
A4B S i l k  
A4C A r t i f i c i a l  s i l k  
A4D Asbestos, nonferrous  
A4E Asbestos, f e r r o u s  
A4G Linen 
A4H Hemp, j u t e ,  and s i m i l a r  
A4L Glass 

A5 CERAMIC MATERIALS 
A5A Porce la in  
A5B T i t a n i a  and t i t a n a t e s  
A5C Magnesia and Magnesium 

s i l i c a t e s  
A5D Alumina and aluminum 

s i l i c a t e s  
A5E B e r y l l i a  
A5F Z i rcon ia  
A5G S i l i c o n  c a r b i d e s  

A6 RESERVED 

~7 NONMETALLIC MINERALS 
A7A Glass 
A7B Fused q u a r t z  
A7C S l a t e  

A8 PROTECTIVE COATING 
A8A Organic, n a t u r a l  
A8B Organic, s y n t h e t i c  
A8C Inorganic ,  n a t u r a l  
A8E Organic-inorganic 

combination 
(except  s i l i c o n e )  

A8F S i l i c o n e  
A8Y Unc las s i f i ed  

A9 ANIMAL AND VEGETABLE 
RAW MATERIALS 

A9A Leather  
A9B Cotton 
A9C Wood 
A9D Cork 
A9Y Unc las s i f i ed  

- - 

"A" S e c t i o n  
$10 FLUXES 

A l O A  Noncorrosive 
AlOB Corros ive  

4 1 1  CARBON AND GRAPHITE 
MATERIALS 

A l l A  Carboniferous  bond 
AllB Organic bond 
A l l C  Ceramic mixtures  
A l l D  M e t a l l i c  g r a p h i t e  
AllE Na tu ra l  g r a p h i t e  
AllF A r t i f i c i a l  g r a p h i t e  
A l l G  Diamonds 

412 RUBBER AND SUBSTITUTES 
A12A S o f t  rubber  mixtures  
A12B Hard rubber  mixtures  
A12C Rubber s u b s t i t u t e  
A12F S i l i c o n e  
A12Y U n c l a s s i f i e d  

413 LIQUID DIELECTRICS 
A13A Mineral  o i l  and 

pet ro la tum 
A13B Pyranol 
A13C Semi-pyranol 

A14 M I C A  
A14A Na tu ra l  o r  unpasted 
A14B Non-molding pas ted  
A14C Molding pas t ed  
A14D Non-composite pas ted  

( f l e x i b l e )  
A14E Composite pas ted  
A14F Composite pas t ed  

( f l e x i b l e )  

A15 TREATING, FILLING, 
BONDING MATERIAL 

A15A Organic, n a t u r a l  
A15B Organic, s y n t h e t i c  
A15C Inorgan ic ,  n a t u r a l  
A15D Inorgan ic ,  s y n t h e t i c  
A15E Organic-inorganic 

combination 
A15Y Unc las s i f i ed  

A 1  6  COMPOUNDS , MOLDED 
OR FORMED 

p16A Organic, n a t u r a l  
A16B Organic, s y n t h e t i c  
A16C Inorgan ic ,  n a t u r a l  
A16D Inorgan ic ,  s y n t h e t i c  
A16E Organic-inorganic 

combination (except  
s i l i c o n e )  

A16F S i l i c o n e  
A16Y U n c l a s s i f i e d  

A17 RESERVED 

A18 RESERVED 

A19 COMPOUNDS, LAMINATED 
A19A Organic, n a t u r a l  
A19E Organic, s y n t h e t i c  
A19C Inorgan ic ,  n a t u r a l  
A19D Inorgan ic ,  s y n t h e t i c  

-- 

,19 COMPOUNDS, LAMINATED ( ~ o n t )  
A19E Organic - inorganic  

combination 
(except  s i l i c o n e )  

A19F S i l i c o n e  
A19Y Unc las s i f i ed  

120 RESERVED 

121 TREATED PAPER 
A21A Sulphate   raft) 
A21B S u l p h i t e  
A21C Soda pulp  
A21D Rag s tock  
A21E Alpha 
A21F J u t e  
A21G Manila hemp o r  rope  
A21H Ground wood 
A21J Asbestos 
A21Y Unc las s i f i ed  

122 TREATED CLOTH, TAPE, 
YARN, ETC 

A22A Cotton 
A22B S i l k  
A22C A r t i f i c i a l  s i l k  
A22D Asbestos, nonferrous  
A22E Asbestos, f e r r o u s  
A22H F e l t  
A22J Linen 
A22L Glass 

\23 COATED MATERIALS 
A23A Paper 
A23B T e x t i l e s  
A23C Syn the t i c  

\24 TREATED THREAD, CORD 
AND TWINE 

A24A Cotton 
A24B S i l k  
A24C A r t i f i c i a l  s i l k  
A24D Asbestos, nonferrous  
A24E Asbestos, f e r r o u s  
A24G Linen 
A24H Hemp, ju t e ,  and 

s i m i l a r  
A24L Glass 

125 ABRASIVE COMPOUNDS 
A25A Grinding compounds 
A25B Po l i sh ing  compounds 
A25C Cleaning compounds 



METALLIC MATERIALS 

This series covers all raw and semifinished metallic materials used in the manufacture of G-E 
products including metallic materials used in the melts for castings. 

TABLE 3 
Explanation of Each Part of Material Designation 

"B" Section 

Explanation 
G-E material 
designation 

B 2 A 3  
B 10 A 13 C 

Base number 
Indicates the Metallic Series 

Major class based on composition, general 
class, and common use, ie, cast iron and 
steel, nonferrous raw materials, special 
forgings (see Outline of Numbering) 

Subclass based on type and composition 
classification within the subgroup, ie, 

Number assigned arbitrarily. Completes 
the base material designation and there- 
fore identifies a specific material, ie, 
B2A3 - Nonmagnetic cast iron 

cast iron, raw copper, nickel-and cobalt, 
carbon steel (See Outline of ~umbering) 

Suffixes 
Letter suffix denoting principal differences 
in analysis, wrought form, cast form, temper, 
condition, type, etc 

I 

Number suffix used to denote heat-treatment, 
edge finish, additive elements, additive 
property requirements, surface finish, etc 



TABLE 4 
Outline of Numbering System 

FERROUS RAW MATERIALS 
B1A to B1F Pig iron 
B1P Open hearth melting scrap 
B1R Ferro alloys 
B1Y Filings and scrap 

? CAST IRON AND STEEL 
B2A Cast iron 
B2F Malleable cast iron 
B2M Cast steel 

j MAGNETIC MATERIALS 
B3A General-purpose bar 
B3C Permanent magnet 
B3D Standard and silicon 

sheet 
B3E Standard and silicon 

strip 
B3F Nickel-iron alloy strip 
B3H Temperature-sensitive 

material 

L CARBON STEEL FOR STRUCTURAL 
PURPOSES (EXCEPT CAST) 

B4A 0.15-0.30 carbon 
B4B 0.05-0.15 carbon 
B4C 0.30-0.60 carbon 
B4D 0.00-0.05 carbon (ingot 

iron) 
B4E 0.60 carbon and above 
B4H Special Mn (1.65 max) 

P or S 
B4K Pressed and sintered 
B4Y Unclassified 

5 ALLOY STEEL FOR STRUCTURAL 
PURPOSES (EXCEPT CAST) 

B5A Alloy steel (no specifiec 
composition) 

B5B Nickel steel 
B5C Nickel-chrqmium steel 
B5D Chrome-vanadium steel 
B5E Chrome-aluminum steel 

(~itralloy) 
B5F Chrome-molybdenum steel 
B5H Molybdenum-vanadium stee' 
B5K Pressed and sintered 
B5Y Unclassified alloy steel 

86 TOOL STEEL 
B6A Plain carbon steel 
B6B Non-deforming steel 
B6D Hot-work steel 
B6E Shock-resistant steel 
B6F High-speed steel 
B6H Wear-resistant steel 
B6P Carboloy and similar 

materials 
B6Y Tool steel for specific 

applications 

)7 STAINLESS STEEL AND OTHER 
IRON ALLOYS 

B7A Chrome-nickel iron alloy 
B7B Chrome iron alloys 
B7C Iron alloys for resistor 
B7Y Unclassified iron alloys 

38 MECHANICAL SHEET AND STRIP 
B8A Carbon steel 
B8B Alloy steel 

Armature iron 
1.00-Silicon steel 
2.75-Silicon steel 

B9E 3.25-Silicon steel 
B9F 4.50-Silicon steel 
B9G 6.00-Silicon steel 
B9M Mu metal 
B9X 50-Nickel iron (Nicaloi) 

"B" Section 

10 NONFERROUS RAW MATERIALS 
BlOA Raw copper, nickel, 

cobalt 
BlOB Raw aluminum, boron 
BlOC Raw zinc, cadmium, 

barium, mercury, 
magnesium 

BlOD Raw chromium, molybdenum 
tungsten 

BlOE Raw tin, lead, zirconium 
silicon 

BlOF Raw vanadium, antimony, 
bismuth, arsenic 

BlOG Raw manganese 
BlOH Raw silver, gold, 

platinum 
BlOX Deoxidizers, hardeners, 

fluxes 

B9 MAGNETIC SHEET 
B9A Standard iron 

111 COPPER AND COPPER ALLOYS 
BllA Cast copper 
BllB Wrought copper 
BllG Cast copper alloys 
BllH Wrought copper alloys 
BllK Sintered 
BllY Unclassified 

B17 LEAD AND LEAD ALLOYS (Cont) 
B17G Cast lead alloys 
B17H Wrought lead alloys 

B 1 

112 ALUMINUM AND ALUMINUM ALLOY 
B12A Cast aluminum 
B12B Wrought aluminum 
B12G Cast aluminum alloys 
B12H Wrought aluminum alloys 

313 ZINC AND ZINC ALLOYS 
B13A Cast zinc 
B13B Wrought zinc 
B13G Cast zinc alloys 
B13H Wrought zinc alloys 

314 NICKEL AND NICKEL ALLOYS 
B14A Cast nickel 
~ i 4 ~  Wrought nickel 
B14G Cast nickel alloys 
B14H Wrought nickel alloys 
B14Y Unclassified 

B15 TIN AND TIN ALLOYS 
B15A Cast tin 
B15B Wrought tin 
B15G Cast tin alloys 
B15H Wrought tin alloys 

B16 MAGNESIUM & MAGNESIUM ALL0 
B16A Cast magnesium 
B16B Wrought magnesium 
B16G Cast magnesium alloys 
B16H Wrought magnesium alloy 

B17 LEAD AND LEAD ALLOYS 
B17A Cast lead 
B17B Wrought lead 

8 TITANIUM & TITANIUM ALLOYS 
B18G Cast titanium alloys 
B18H Wrought titanium alloys 

20 FUSIBLE ALLOYS (~razing, 
soldering, fuse, etc) 

B20A Fusible copper alloys 
B20B Fusible zinc alloys 
B20C Fusible tin alloys 
B2OD Fusible lead alloys 
B20E Fusible bismuth alloys 
B20F Fusible silver alloys 
B20G Fusible cadmium alloys 
B20H Fusible antimony alloy: 
B20J Fusible thallium alloy: 
B20K Fusible aluminum alloy5 

21 ALLOYS FOR SPECIFIC PURPO: 
B21A Bearing materials 
B21B Welding electrodes 
B21C Alloys for resistors ar 

furnaces 
B21F Lead alloys not otherwi 

classified 
B21Y Unclassified nonferrou: 

alloys 

22 INSULATED ELECTRIC C ONDUC': 
B22A Asbestos 
B22C Cotton 
B22E Enamel 
B22F Formex 
B22G Glass 
B22H Silicone 
B22L Treated cellulose 
B22P Paper 
B22R Natural rubber 
B22T Rubber substitute 
B22Y Unclassified 

130 MISCELLANEOUS SPECIFIC SH 
B30A Forgings 
B30B Metal sections 
B30E Pipe and tubing 

131 SPECIAL FORGINGS (~urbine 
B31A Carbon and alloy steel 

332 SPECIAL FORGINGS (~ocomot 
B32A Carbon steel 



MACHINE PARTS 

This  s e r i e s  covers  f i n i s h e d  f u n c t i o n a l  p a r t s  which a r e  purchased o r  manufactured and used as  
i n t e g r a l  p a r t s  of G-E products  a s  common components. I n  add i t ion  t o  informat ion i d e n t i f i e d  and 
f i l e d  under "c" designat ions ,  t h i s  book inc ludes  a  s e r i e s  of s tandard  p a r t s  drawings t h a t  a r e  
numbered i n  t h e  drawing s e r i e s  and used t o  provide  i tem i d e n t i f i c a t i o n  and complete dimensional 
and o t h e r  d e t a i l  f o r  manufacture o r  purchase. 

TABLE 5 
Explanat ion of Each P a r t  of Mater ia l  Designat ion 

"c"  Sec t ion  

Explanat i o n  
G-E m a t e r i a l  
des igna t ion  

Major c l a s s  based on u s e  requirements o r  
s p e c i f i c  a p p l i c a t i o n ,  i e ,  b o l t s ,  r i v e t s ,  
e t c  (See Out l ine  of Numbering) 

Subclass  i n  gene ra l  denote composition, 
i e ,  b ras s ,  s t a i n l e s s  s t e e l ,  phosphor 
bronze, e t c  (See o u t l i n e  of ~ u m b e r i n g )  

I d e n t i f i e s  s p e c i f i c  machine p a r t s ,  a s  
lock  washer, eyebo l t ,  cap screw, e t c ,  
i e ,  C1B2 - Brass  cap screws 

S u f f i x e s  
L e t t e r  s u f f i x  used t o  d i s t i n g u i s h  between 

smal l  d i f f e r e n c e s  i n  composi- 
t i o n ,  o r  c h a r a c t e r i s t i c s  when necessary  
i n  t h e  same grade  of m a t e r i a l  

Number s u f f i x  used t o  d i s t i n g u i s h  between 
minor d i f f e r e n c e s  of usage,  shape, s t y l e ,  



TABLE 6 
Outline of Numbering System 

1-C9 FASTENING DEVICES 
C1 Bolts and screws 
C1.2 Screw and washer 

assembly 
CIA Alloy steel 
C1B Brass 
C1C Medium carbon steel 
C1D Chrome stainless steel 
C1E Bronze 
C1F Chrome-nickel stainles 

steel 
C1G Galvanized 
C1H Aluminum 
C1L Low carbon steel 
C1M Nickel-copper 

C2 Nuts 
C2.1 Sheet metal 
C2.2 Weld 
C2.3 Wing 
C2A Alloy steel 
C2B Brass 
C2D Chrome stainless steel 
C2E Bronze 
C2F Chrome-nickel stainlee 

steel 
C 2G Galvanized 
C2H Aluminum 
C2L Low carbon steel 

C3 Rivets 
C3.1 Eyelets 
C3B Brass 
C3F Chrome-nickel stainles 

steel 
C3H Aluminum alloy 
C3K copper 
C3L Low carbon steel 
C3M Copper-nickel alloy 
C3Y Miscellaneous 

C4 Washers 
C4A Chrome-nickel stainle: 

steel 
C4B Copper alloy 
C4G Galvanized 
C4L Low carbon steel 

C5 Pins 
C5.1 Grooved straight 
C5.2 Spring dowel 
C5.3 Drive 

Page 1 threaded dowel 
pins K-5903495 

C5A Taper, dowel, cotter 
C9 Miscellaneous 
C9.1 Spring retaining ring: 

precision 
C9.2 Spring retaining ring! 

square or round 
C9.3 Spring retaining ring: 

spiral wound 

>lo-C13 CURRENT-C ARRYING DEVIC: 
C10 Contacts 
ClOA Contact tips 

C11 Brushes 
CllA Carbon brushes 

C12 Connectors 
C12.0 General and index 
C12.1 Brazed connectors 
C12.10 Power connectors 

"C" Section 
LO-C13 CURRENT-CARRYING 

DEVICES (~ont ) 
c12 Connectors (Cont) 
C12.11 Power connectors 
C12.12 Power connectors 
C12.13 Power connectors 
C12.14 Power connectors 
C12.15 Power connectors 
C12.16 Power connectors 
C12.17 Power connectors 
C12.20 Screw pressure - 

electric a1 
C12.21 Screw pressure - 

electrical 
C12.22 Screw pressure - 

electrical 
C12.23 Screw pressure - 

electric a1 
C13.0 Terminal boards 

20-C 29 BEARING DEVICES 
C20 Ball bearings 
C21 Roller bearings 
C22 Sleeve bearings and 

bushings 
C22A Sintered 
C22B Cast 
C 22C Wrought 

Page 1 oil rings 
C28 Lubricating fittings 
C29 Miscellaneous (meter 

jewels, etc) 
C29A Balls 

30-C39 MOTION TRANSMITTING 
DEVICES 

C30 Knobs, wheels, handles, 
etc 

C31 Pulleys, sprockets, etc 
C32 Gears 
C33 Springs 
C34 Keys 
C34A Woodruff keys 

C39 Miscellaneous 
C39A Bellows and assemblie 

58-C59 OTHER MECHANICAL PARTS 
C58 Shells, etc 
C58.l Shells, aluminum 

f C59 Nameplates 
C59B Sheet brass 
C59E Cast bronze 
C59F Stainless steel 
C59H Aluminum 

60-C110 SPECIALIZED PARTS 
C60 Motor, generator 
C60A Capacitors 

C61 Turbine 
C61A Piston rings 

C6 2 Transformer 
C63 Control 
C64 Switchgear 
C65 Meter and instrument 
C66 Electronic 
C66A Lea.ds and supports 

(~ubes) 
C66B Cathodes (~ubes) 

9 

50-C110 SPECIALIZED PARTS 
(cont ) 

C66 Electronic (~ont ) 
C66Y Miscellaneous 

C67 Protective equipment 
C68 Cable 
C69 Refrigeration 
C69A Removable accessories 
C69B Component assemblies 

CllO Inserts for plastics 



SUPPLIES AND EQUIPMENT 

This s e r i e s  covers mater ia ls  and f in i shed  products t h a t  a r e  used p r i n c i p a l l y  as  ingredients  
f o r  t h e  manufacture of o ther  mater ia ls  o r  as  items of c a p i t a l  equipment o r  maintenance o r  operating 
suppl ies .  

TABLE 7 
Explanation of Each Par t  of Material  Designation 

I'D" Section 

Explanation 
G-E mater ia l  
designation 

Base number 
Indicates  t h e  Supplies and Equipment Ser ies  

Major c l a s s  based pr imari ly  on end use,  i e ,  
inorganic compounds, lubr ica t ing  and semi- 
l a r  mater ia ls ,  shipping suppl ies ,  e t c  
(See Outline of Numbering) 

Subclass based on s p e c i f i c  grades o r  c l a s s e s  
of t h e  general  mate r ia l s ,  i e ,  a l k a l i s ,  lub- 
r i c a t i n g  o i l ,  c l o t h ,  paper, e t c  ( s e e  Outline 
of Numbering) I 

Number assigned a r b i t r a r i l y  completing t h e  
base mater ia l  designat ion and there fore  
i d e n t i f i e s  a s p e c i f i c  mater ia l ,  i e ,  D4B2 - 
Commercial ammonium hydroxide 

Suff ixes  
L e t t e r  s u f f i x  denoting type, form, weight, e t c  

of basic  mate r ia l  

Numerical s u f f i x  denoting spec ia l  requirements 
and use of bas ic  mate r ia l  



)1 STATIONERY & OFFICE SUPPLIES 
D1A Paper 
D1B Binders and books 
D1C Carbon paper 
DID Draf t ing  c l o t h  and paper 
DIE Envelopes 
D1F Fas teners  
D1J Indexing and f i l i n g  
D1L Labels and t a g s  
D1R Writing supp l i e s  
D1T Typewriter supp l i e s  

and accesso r i e s  
D1W Wrapping & s e a l i n g  ma te r i a l  
D1X Office supp l i e s  

and accesso r i e s  

12 PRINTED FORMS 

)3 OFFICE FURNITURE & EQUIPMENT 

14 INORGANIC COMPOUNDS 
(minerals ,  pigments, e t c )  

D4A Acids 
D4B Alkal i s  (hydroxides,  

hydr ides)  
D4C Oxides 
D4D Carbonates, ca rb ides  
D4E S i l i c a t e s  (clay,  mica, e t c )  
D4F Su l fa t e s ,  s u l f i d e s ,  

s u l f  i t e s  
D4G Chlora tes ,  c h l o r i d e s  
D4H N i t r a t e s ,  n i t r i d e s ,  

n i t r i t e s  
D4J Chromates 
D4K Phosphates, phosphides, 

phosphites 
D4L Borates,  bo r ides  
D4M Cyanates, cyanides 
D4X Pigmented pas t e s  ( inc lud -  

ing  powdered me ta l s )  
D4Y Unclass i f ied  (bromates, 

i oda te s ,  a r sena te s ,  
f  l ou r ides ,  e t c )  

D5 ORGANIC COMPOUNDS 
D5A O i l  (except l u b r i c a t i n g  

and i n s u l a t i n g )  and 
r e s i n  s o l u t i o n s  

D5B Solvents,  t h inne r s ,  
a lcohols ,  ketones,  
g lyco l s  

D5C Acids 
D5D Gum, r e s i n ,  wax, o l e a t e s ,  

s t e a r a t e s ,  pa lmi t a t e s  
D5E S a l t s  and e s t e r s  
D5F Aminep, amides 
D5G Dyes, pigments 
D5H Aldehydes 
D5J Phenols, xylenols ,  c resolc  
D5K Organosil icon 
D5Y Unclass i f ied  

D6 LUBRICATING& SIMILAR MATERIAl 
D6A Grease 
D6B Lubr ica t ing  o i l  
D6C Slushing o i l  
D6D Cut t ing  and drawing 

l u b r i c a n t s  
D6E Quenching & tempering o i l  
D6Y Unclass i f ied  

TABLE 8 
Out l ine  of Numbering System - - 

'ID" Sec t ion  
7 RESERVED 

8 HAND TOOLS AND ACCESSORIES 
D8A Measuring, marking, 

and layout  t o o l s  
D8B D r i l l i n g & t h r e a d i n g  t o o l s  
D8C Driving & clamping t o o l s  
D8D Cut t ing  t o o l s  
D8E Forming t o o l s  
D8F Smoothing and po l i sh ing  

t o o l s  
D8G Mater ia l  handling t o o l s  
D8H Heating,  welding, 

and so lde r ing  t o o l s  
D8Y Unc las s i f i ed  t o o l s  

19 MACHINE TOOLS AND PARTS 
D9A Dies and d i eho lde r s  
D9B Cut t ing  t o o l s  
D9C Machines 
D9D Machine p a r t s  

( o t h e r  than  A and B)  

110 PIPE FITTINGS 
D l O A  Pressure  f i t t i n g s  
DlOB Drainage f i t t i n g s  
D l O C  S o i l  p ipe  f i t t i n g s  
DlOD Railway f i t t i n g s  
DlOE Packing 
DlOF Valves,  e t c  

)11 REFRACTORY MATERIALS 
D l l A  F i r e  b r i c k  
DllB F i r e  c l a y  
D l l C  Re f rac to ry  cement 

)12 RESERVED 

)13 RESERVED 

)14 FACTORY EQUIPMENT 
( inc lud ing  p a r t s )  

D14A Car t s ,  wheelbarrows 
D14B Conveyers, c ranes  
D14C Conta iners ,  she lv ing,  

b ins ,  e t c  
D14D Hose and hose f i t t i n g s  
D14E Furnaces 
D14F Fencing 
D14G Rope, chain,  cab le  
D14H Brushes ( p a i n t i n g  

and c l ean ing)  
D14K Mechanical s u r f  ace 

t t rea tment  supp l i e s  
' ~ 1 4 ~  S t a i r s ,  l adde r s ,  

and s t ag ing  
D14Y Miscellaneous 

115 MOTOR VEHICLES 
( inc lud ing  p a r t s )  

D15A Railway 
D15B Automobile, t ruck ,  

t r a c t o r  
D15C Road bu i ld ing  equipment 

116 BUILDING MATERIAL 
(excluding p a i n t  ) 

D16A Masonry and conc re t e  
D16B Cut and a r t i f i c i a l  s tone  
D16C Lumber 
D16D M i l l  work (sashes ,  doors,  

t r i m ,  paving blocks,  e t  

16 BUILDING MATERIAL 
(excluding p a i n t )  (Cont) 

D16E Building i n s u l a t i o n  
and lumber s u b s t i t u t e s  

D16F Roofing & bu i ld ing  paper 
D16G Glass and g l az ing  ma te r i a  
D16H Towers and s t r u c t u r e s  
D16J G r i l l e  work 
D16K Metal p a r t i t i o n s  

17 BUILDING HARDWARE& FIXTURES 
D17A Hooks, handles,  braces ,  

b racke t s  
D17B Locks, ca t ches  
D17C Hinges 
D17D Plumbing f i x t u r e s  
D17E E l e c t r i c  f i x t u r e s  

18 FOUNDRY SUPPLIES (excluding 
equipment and t o o l s  ) 

D18A Sand (molding, core ,  e t c )  
D18B Facing&washing m a t e r i a l s  
D18C Bonding m a t e r i a l s  
D18Y Miscellaneous 

19 JANITOR & CLEANING SUPPLIES 
D19A Soap and de te rgen t  
D19B T o i l e t  paper,  towels,  

and con ta ine r  
D19C Brooms, brushes 
D19D Waste, wiping rags ,  e t c  
D19E O i l  and g rease  removers 
D19Y Miscellaneous 

20 MEDICAL EQUIPMENT & SUPPLIES 
D20A Drugs 
D20B Instruments 
D20C Bandages 
D20D Spec ia l  f u r n i t u r e  

and equipment 

21 SHIPPING SUPPLIES 
D21A Containers (bags, 

b a r r e l s ,  boxes) 
D21B Cloth,  paper,  e x c e l s i o r  
D21C Reels,  spools ,  e t c  
D21D Shooks 
D21Y Miscellaneous 

22 TESTING AND MEASURING 
INSTRUMENTS AND SUPPLIES 

D22A Mechanical 
D22B Thermal 
D22C Suppl ies  

I23 SAFETY EQUIPMENT & APPLIANCE: 
D23A Personnel equipment 

b24 RESTAURANT EQUIPMENT 
AND SUPPLIES 

)25 PHOTOGRAPHIC SUPPLIES 

)26 DRAFTING SUPPLIES 
D26A Chemicals 
D26B Paper and c l o t h  (origins: 

and reproduct ion)  

)27 GASES 
D27A Miscellaneous gases  

)28 FUEL 
D28A O i l  
D28B Coal 
D28C Coke 



TEST METHODS 

This  s e r i e s  covers uniform methods f o r  t e s t i n g  ma te r i a l s  where adequate indus t ry  t e s t  methods 
a r e  not ava i l ab le .  They a r e  u s u a l l y  referenced i n  G-E mate r i a l  s p e c i f i c a t i o n s  and used a s  r e f e r e e  
methods i n  case  of d ispute  t o  determine i f  ma te r i a l  i s  i n  accordance wi th  s p e c i f i c a t i o n  requirements. 
Tes t  methods a r e  i n t e g r a l  p a r t s  of d e f i n i t i o n s  of t h e  c h a r a c t e r i s t i c s  of ma te r i a l s  and must be 
spec i f i ed  where d i f f e r e n t  methods of t e s t s  might be employed and where such t e s t s  would g ive  d i f f e r -  
en t  r e s u l t s .  While r e f e r e e  t e s t  methods a r e  required  f o r  t h e  foregoing purpose, they might be more 
e l abora te  and time consuming than required  f o r  production con t ro l  o r  ordinary  acceptance t e s t i n g .  
which may a l s o  be covered i n  t h i s  s e r i e s .  Tes t  methods f o r  f ab r i ca ted  G-E products a r e  ou t s ide  of 
t h e  scope of t h e  s e r i e s .  

TABLE 9 
Explanation of Each Pa r t  of Material  des ignat ion 

"E" Sect ion 

Explanation 
G-E mate r i a l  
des ignat ion 

Base number 
Ind ica te s  t h e  Standard Test  Method S e r i e s  
Major c l a s s  based on ma te r i a l s ,  processes  o r  

s tandards ,  i e ,  paper and paper products,  
metals,  i n s u l a t i n g  varnishes ,  e t c  (See Outline of Numbering) 

Subclass based on type  o r  c l a s s i f i c a t i o n  of 
t e s t i n g ,  i e ,  sampling, mechanical t e s t i n g ,  
chemical t e s t i n g ,  e t c  (See Out l ine  of Numbering) 

Number a r b i t r a r i l y  assigned completing t h e  
G-E mate r i a l  des ignat ion and t h e r e f o r e  
iden t i fy ing  a s p e c i f i c  t e s t  method, i e  
E1B2 - Apparent dens i ty  of dry papers,  
pressboard and f i b e r s  

Suf f ixes  
L e t t e r  s u f f i x e s  denoting major v a r i a t i o n s  i n  

2 1  PAPER, PRESSBOARD AND FIBER 
E1A Sampling 
E1B Mechanical 
E1C Chemical 
E1D E l e c t r i c a l  

32 TEXTILES 
E2A Sampling 
E2B Mechanical 
E2C Chemical 
E2D E l e c t r i c a l  
E2E Metal lurgica l  

E3 RUBBER AND RUBBER PRODUCTS 
E3A Sampling 
E3B Mechanical 
E3C Chemical 

E4 OIL AND GREASE 
E4A Sampling 
E4B Mechanical 
E4C Chemical 
E4D E l e c t r i c a l  
E4F Optical  

E 5  FERROUS AND NONFERROUS METAL2 
E5A Sampling 
E5B Mechanical 
E5C Chemical 
E5D E l e c t r i c a l  
E5E Meta l lu rg ica l  
E5F Opt ica l  

TABLE 10 
Outline of Numbering System 

"E" Sect ion 
36 RESERVED 

E7 RESERVED 

E8 ORGANIC MATERIALS 
(Except above c l a s s e s )  

E8A Sampling 
E8B Mechanical 
E8C Chemical 
E8D E l e c t r i c a l  

i 

E9 APPLIED FINISHES 
E9A Sampling 
E9B Mechanical 
E9C Chemical 
E9D E l e c t r i c a l  

El0 RESERVED 

E l l  RESERVED 

El2 RESERVED 

El3 WELDING 
E13A Sampling 
E13B Mechanical 
E13C Chemical 
E13E Metal lurgic  a1 

El4 RESERVED 

El5 GASES 
E15A Sampling 
E15C Chemical 

m 

216 INORGANIC MATERIALS 
E16B Mechanical 
E16C Chemical 

341 REAGENT PREPARATION 
E41A Acids 
E41B Bases 
E41C S a l t s  
E41D Ind ica to r s  
E41Y Miscellaneous 



FINISHES 

This s e r i e s  covers appl ied  f i n i s h e s  t h a t  inc lude lacquers ,  varnishes ,  enamel, inorganic s a l t s ,  
me ta l l i c ,  and o the r  coat ings  o r  t rea tments  t h a t  a f f e c t  t h e  appearance o r  q u a l i t y  of a p a r t  o r  pro- 
duct .  The f i n i s h  does not i d e n t i f y  t h e  s p e c i f i c  p a i n t ,  lacquer,  e t c ,  used f o r  organic f i n i s h e s  and 
does not  i d e n t i f y  " ~ a c h i n e  Finishes"  which a r e  more proper ly  designated a s  su r face  roughness and 
spec i f i ed  on drawings by su r face  roughness symbols. 

TABLE 11 
Explanation of Each Pa r t  of Mater ia l  Designation 

"F" Sect ion 
G-E mate r i a l  

Explanation des ignat ion 

F 4 0 A 2  
F 7 0 H 3 C  

Base number 
Ind ica te s  t h e  F i n i s h  S e r i e s  
Major c l a s s  based on genera l  c l a s s  of f i n i s h ,  i e ,  

organic m e t a l l i c ,  me ta l l i c ,  inorganic  s a l t s ,  e t c  
(See Outline of Numbering) 

Subclass based on t h e  var ious  types,  i e ,  m e t a l l i c ,  
phosphate coat ing,  s i l v e r ,  e t c  (See Outline of ~ u m b e r i n g )  

Number assigned a r b i t r a r i l y .  Completes t h e  bas ic  
f i n i s h  des ignat ion and i d e n t i f i e s  a s p e c i f i c  f i n i s h ,  
i e ,  F40A2 - Neutral  aluminum, low b r i l l i a n c e ,  f l a t  

Suf f ixes  
L e t t e r  s u f f i x  used t o  denote t h e  grade o r  type  of 

use t o  which f i n i s h  i s  put 

A - Common grade Mild use  
B - Durable indoor grade General use  
C - Durable outdoor grade Severe use 

Number s u f f i x  used t o  i n d i c a t e  a d d i t i o n a l  coat ings  
o r  t rea tments  f o r  f u r t h e r  p r o t e c t i o n  

$20-F29 ORGANIC FINISHES, 
CHROMATIC 

F20 Blue 
F21 Blue-green 
F22 Green 
F23 Green-yellow 
F24 Yellow 
F25 Yellow-red 
F26 Red 
F27 Red-purple 
F28 Purple 
F29 Purple-blue 

Value 
F 5.5-8.4 

?30-F39 ORGANIC FINISHES , 
ACHROMATIC 

F30 White ( c l a s s i f i e d  by t i n t  
F30A Blue 
F30B Blue-green 
F30C Green 
F30D Green-yellow 
F30E Yellow 
F30F Yellow-red 
F30G Red 
F30H Red-purple 
F30J Purple 
F30K Purple-blue 

TABLE 12  
Out l ine  of Numbering System 

"F" Sect ion 

F30-F39 ORGANIC FINISHES, 
ACHROMATIC ( ~ o n t )  

F31 Gray 
F31F 5.5-8.4 value 
F31G 4.5-5.4 value 
F31H 3.0-4.4 value  
F31K 2.0-2.9 value 

F32A Black 
F33 Variegated 

F33A White 
F33B Gray 
F33C Black 
F33D Color 

F A o - F ~ ~  ORGANIC FINISHES, 
MISCELLANEOUS 

F40 Meta l l i c  
F41 Metal-l ike 
F45 Unpigmented 

F45A Varnish 
F45B Lacquer 
F45C O i l  and wax 

F60-F69 INORGANIC FINISHES 
F60 Vi t reous  coa t ings  

F60A Porcela in  enamel 
F60C Ceramic g laze  

F61 (Reserved) 
F65 Inorganic s a l t s  

F65A Phosphate coat ing 
( ~ a r k e r i z i n g ,  bond- 
e r i z i n g ,  granodizine 

F65B Oxide coat ing 
(Anodic treatment ) 

1 3  

'60-F69 INORGANIC FINISHES 
F65C Oxalate coat ing 

(Loxal iz ing)  
F65D Metal color ing 
F65E Chromate coat ing 

'70-F79 METALLIC FINISHES 
F70 E lec t ro -p la t e  

F70A Copper 
F70B Zinc 
F70C Cadmium 
F70D Chromium 
F70E Nickel 
F70F Tin 
F70G Copper a l l o y  
F70H S i l v e r  
F70J Noble meta ls  (Gold, 

platinum, i r id ium,  
rhodium, osmium, 
ruthenium) 

F71 Immersion-plate 
F71A Copper 
F71B Tin  
F71C Cadmium 
F71D S i l v e r  

F72 Metal-spray 
F73 Hot-dip coa t ings  

F73A Zinc 
F73B Aluminum 
F73C Tin  
F73D Lead 

F74 Cementation coa t ings  



DESIGN DATA 

This s e r i e s  covers recommendations and d a t a  f o r  t h e  improvement of designing p r a c t i c e  and 
convenience i n  design work, subdivided i n  t h e  following d iv i s ions :  

Mechanical Divis ion - Sect ion G 1  t o  G99 
E l e c t r i c a l  Division - Sect ion G l O O  t o  GI99 
Fluid  Flow Division - Sect ion G400 t o  G499 
Heat Transfer  Divis ion - Sect ion G500 t o  G599 
Standard Tables Divis ion - Sect ion G900 t o  G999 

Since t h e  f i l e  r e fe rences  f o r  these  d a t a  do not  appear on drawings a s  designat ions ,  f u r t h e r  
explanat ion of the  numbering i s  omitted and re fe rence  should be made t o  the  o u t l i n e s  of numbering 
t h a t  follow. 

As a r e s u l t  of experience,  t h e  Mechanical and Standard Tables Divis ions  a r e  issued i n  one 
volume and include some genera l  sec t ions  of t h e  E l e c t r i c a l  Division a s  noted i n  the  o u t l i n e  of 
numbering f o r  the  Mechanical Division. Cer ta in  o the r  sec t ions  of t h e  E l e c t r i c a l  Divis ion a r e  
published a s  separa te  manuals f o r  s p e c i a l  r e s t r i c t e d  d i s t r i b u t i o n .  The Fluid Flow and Heat 
Transfer  Divisions a re  a l s o  combined and issued a s  a separa te  volume. 

TABLE 13 - MECHANICAL DIVISION 
Outline of Numbering System 

1 GENERAL 
21.06 Int roduct ion 
21.16 C l a s s i f i c a t i o n  & content  
21 .  26 Subject index 
21.36 ASA preferred numbers 

2 SELECTION OF MATERIALS AND 
TYPE OF FABRICATION 

22.1 General 
G2.1.16 Design procedure 
G2.1.26 Shape c l a s s i f i c a t i o n  

32.2 Forming o r  c u t t i n g  
G2.2.16 Casting 
G2.2.26 Forging, upse t t ing  
G2.2.36 Stamping and drawing 
G2.2.46 Extruding 
G2.2.56 Spinning 
G2.2.66 Screw machining 
G2.2.7 Grinding 
G2.2.8 Knurling 
G2.2.9 Molding ( p l a s t i c s )  
G2.2.10 S in te r ing  

(powder metal lurgy)  
32.36 Bonding processes 

(Resistance welding, 
e l e c t r i c  furnace braz- 
ing,  flame c u t t i n g )  

G2.3.1 Soldering 
G2.3.2 Arc and gas welding 
G2.3.3 Resis tance welding 
G2.3.4 Brazing 
G2.3.5 Cut t ing by oxidat ion 

o r  melting 
G2.3.6 Calor iz ing 
G2.3.7 Metal l iz ing 
G2.3.86 P la t ing  

G2.4 Mechanical jo in t ing  
G2.5 Metal l ic  mate r ia l s  f o r  

general  app l ica t ion  
G2.5.46 Carbon s t e e l  
G2.5.56 Alloy s t e e l  bar  
G2.5.116 Copper &copper a l loys  
G2.5.124 Aluminum 

G2.6 Mater ia ls  f o r  magnetic 
app l ic  a t  ion 

G2.6.1 General 
G2.6.26 Low carbon s t e e l  sheet 

and s t r i p  
Sec t ion  issued 

- - 
"G" Sect ion 

2 SELECTION OF MATERIALS AND 
TYPE OF FABRICATION (Cont) 

G2.6 Mater ia ls  f o r  magnetic 
app l ica t ion  (Cont ) 

G2.6.36 S i l i c o n  hot  r o l l e d  
s t e e l  shee t  

G2.6.46 S i l i c o n  s t e e l  s t r i p  
G2.6.5 Nickel i r o n  a l l o y  

s t r i p  
G2.6.66 Relay and s o l i d  core  

mate r ia l  
G2.6.7+ Permanent magnet 

mate r ia l s ,  Alnico 
G 2.6.86 Permanent magnet 

mate r ia l s ,  o the r  
than Alnico 

02.6.96 Feebly magnetic 
m a t e r i a l s  

G2.6.106 Magnetic s t r u c t u r a l  
ma te r ia l s  

G2.6.116 Thermomagnetic 
mat e r i a l s  

G2.9 Nonmetallic mate r ia l s  f o r  
genera l  app l ica t ion  

G2.9.146 Mica 
G2.15 Machinabili ty of 

m a t e r i a l s  
G2.15.16 Metals 

3 M E C ~ A N I C S  
G3.1 S t a t i c  s t r e n g t h  and 

d e f l e c t i o n  
G3.1.16 C i r c u l a r  p l a t e  

G3.2 Dynamic s t r e s s e s  
G3.3 S t r e s s e s  of sh r ink  f i t s  
G3.4 S t r e s s  concentra t ion 

G3.4.26 S t r e s s  concentra t ion 
G3.5 Vibrat ion and revers ing  

s t r e s s e s  
G3.6 Vibrat ion and sound 

G3.6.1 Resonant f requencies  
G3.6.2 Sound t ransmiss ion 
G3.6.36 Vibrat ion mounts, 

(base)  
G3.7 C r i t i c a l  speeds and 

d e f l e c t i o n  
G3.8 Shock s t r e s s e s  
G3.96 Factors  of s a f e t y  

4 FORMING PROCESSES - DESIGN 
C ONS IDER AT IONS 

34.16 Casting 
34.26 Forging and u p s e t t i n g  
34.3 Stamping, drawing 
G4.3.16 Blanking, drawing, 

p ierc ing 
G4.3.46 Bending 

G4.4 Extruding 
G4.5 Spinning 
G4.6 Machining, d r i l l i n g ,  e t c  

G4.6.16 Machining, c e n t e r  f o r  
G4.6.26 Dr i l l ed  ho les  
G4.6.36 Countersinking holes  
G4.6.46 Tool r e l i e f  f o r  

threading 
G4.6.56 Blind tapped holes  
G4.6.66 Countersinking, f l a t  

head screw 
G4.6.76 Tap d r i l l s  f o r  screw 

threads  
G4.6.M Tap d r i l l s  p ipe  

threads  
G4.6.96 D r i l l  s i z e s  of metal 

d r ive  screws 
G4.6.106 D r i l l  s i z e s  of wood 

and l a g  screws 
G4.6.116 Hole s i z e s  of type 

F s e l f  - tapping 
screws 

G4.7 Grinding 
G4.86 Knurling 
G4.9 Molding ( p l a s t i c % )  
G4.10 S in te r ing  (powder 

metallurgy) 
G4.11 Shearing and sawing 

G4.11.1 Shearing 
G4.11.2 Sawing 

15 BONDING PROCESS - DESIGN 
CONSIDER AT IONS 

G5.1 Soldering 
G5.1.0 Sof t  so lde rs  
G5.1.1 Resis tance 
G5.1.2 ( ~ e s e r v e d )  
G5.1.3 Induction 
G5.1.4 Arc 
G5.1.5 Furnace 



TABLE 13 - MECHANICAL DIVISION (cont inued)  
Out l ine  of Numbering System 

5 BONDING PROCESS - DESIGN 
CONSIDERATIONS ( ~ o n t )  

;5.1 Solder ing (Cont)  
G5.1.6 Gas t o r c h  
G5.1.7 Metal ba th  
G5.l.8 Flux b a t h  
G5.1.9 Solder ing i r o n  

35.24 Nonpressure welding 
G5.2.1 Metal a r c  
G5.2.2 Atomic hydrogen 
G5.2.3 Carbon a r c  
G5.2.4 Gas 
G5.2.5 Flux s h i e l d s  
G5.2.6 Gas s h i e l d s  

G5.3+ Resis tance  welding 
G5.3.1 Spot 
G5.3.2 Seam 
G5.3.3 P ro jec t ion  
G5.3.4 But t  

G5.4 Brazing 
G5.4.1 Resis tance  
G5.4.2 ( ~ e s e r v e d )  
G5.4.3 Induct ion 
G5.4.4 Arc 
G5.4.5 Furnace 
G5.4.6 Gas t o r c h  
G5.4.7 Metal b a t h  
G5.4.8 Flux ba th  

G5.5 Cut t ing  by ox ida t ion  
o r  melt ing 

G5.6 Ca lo r i z ing  
G5.7 Metal l iz ing 
G5.84 P l a t i n g  

16 MECHANICAL JOINTS - DESIGN 
CONSIDERATIONS 

G6.1 Riveted 
G6.2 Threaded 

G6.2.14 Bol t  spacing f o r  
wrench c l ea rance  

G6.2.24 Machine screw assembl: 
G6.2.3 Comparative hexagonal 

head p ropor t ions  
G6.2.44 Screw th read  s t r e s s  

a rea  
G6.2.54 Tapping screws 

G6.3 Dovetailed 
G6.4 Pinned 
G6.5 Tapered 

G6.5.14 Standard t a p e r s  
G6.6 Crimped, spun, e t c  
06.7 Splined 
G6.8 Se r ra t ed  

:7 SPECIALIZED CONDITIONS OR 
MATERIALS 

G7.24 E l e c t r o l y t i c  co r ros ion  
G7.3 Hardening 

G7.3.14 Hardening f e r r o u s  
a l l o y s  

G7.3.24 Design f o r  hardening 
f e r r o u s  a l l o y s  

G7.3.34 Spec ia l  d a t a  on hard- 
ening f e r r o u s  a l l o y  

G7.204 Acrylic m a t e r i a l s  
G7.21 Porce la in  

38 DESIGN APPEARANCE 
G8.14 Nameplate des ign 
G8.34 Second degree  curves  

)Sect ion issued 

"G" Sec t ion  
T G ~  FINISHING, ASSEMBLY 
I AND INSPECTION 

Measurements 
G9.0.14 Accuracy of measure- 

ment s 
j9.1 Tolerances  and allowances 
G9.1.14 Dimensional v a r i a t i o n s  

on assemblies 
39.24 Sur face  roughness 
39.3 Gaging 
G9.3.14 Thread gages and gagin  

39.4 Q u a l i t y  c o n t r o l  
39.5 Nondestructive t e s t i n g  
39.6 Color s t a n d a r d i z a t i o n  
G9.6.14 Color s t a n d a r d i z a t i o n  

10 FASTENING DEVICES 
G10.04 Threaded p a r t s  
G 1 O . l  B o l t s ,  screws, e t c  
G10.2 Nuts 

G10.2.14 Locking n u t s  
G10.3 R ive t s  
G10.4 Washers 

G10.4.14 Lock washers 
G10.4.2 P l a i n  washers 

G10.5 Pins 
G10.5.14 Link p i n s  

G10.114 Screw th reads ,  s t a n d a r t  
G10.124 S p e c i a l  screw th reads  
G10.13 ( c a n c e l l e d )  
G10.144 Pipe th reads  

11 t o  GI9 CURRENT CARRYING 
MECHANICAL PARTS 

G 1 1  (Superseded by ~ 6 0 . 5 )  
G12 Terminals 
G13.14 Conduit t h reads  

;20 BEARING DEVICES 
G20 B a l l  bear ings  
G21 R o l l e r  bea r ings  
G22 Sleeve bear ings  and 

bushings 

;30 MOTION TRANSMITTING DEVICES 
G30 Knob, wheels, e t c  
G31 Pu l l eys ,  sp rocke t s ,  e t c  
G324 Gears 

G32.04 I n t r o d u c t i o n  
G32.1 General  

G32.1.14 Contents 
( G32.1.24 S y m b o l s & d e f i n i t i o n  

G32.1.34 Fundamentals of 
gea r ing  

G32.1.44 Bibl iography 
G32.2 Basic  gea r  types  and 

p re l imina ry  des ign 
formula 

G32.2.04 General  
G32.2.14 Spur gea r s  
G32.2.24 H e l i c a l  gea r s  
G32.2.34 I n t e r n a l  gea r s  
G32.2.44 Bevel gea r s  
G32.2.54 Face gea r s  
G32.2.64 Worm gea r ing  

G32.3 Design procedure 
G32.3.O+ General  
G32.3.14 Spur g e a r s  
G32.3.24 H e l i c a l  gea r s  
G32.3.3 I n t e r n a l  gea r s  

j30 M O T I O N  TRANSMITTING DEVICES 
(cont inued)  

G324 Gears (cont inued)  
G32.3 Design procedure ( ~ o n t  

G32.3.44 Bevel gea r s  
G32.3.5 Face gea r s  
G32.3.6 Worm gea r ing  

G32.4 Spec ia l  c a l c u l a t i o n s  
G32.4.14 Spur gea r s  

G32.5 Gear m a t e r i a l s  
G32.6 Gear i n s p e c t i o n  and 

t e s t i n g  
G32.74 Gear t o l e r a n c e s  
G32.8 Gear d r a f t i n g  

p r a c t i c e s  
G32.9 Gear l u b r i c a t i o n  
G32.10 I n t e r p r e t a t i o n  of 

s e r v i c e  f a i l u r e s  
G32.11 Gear t r a i n s  
G32.12 Design of gea r  

cas ings ,  s h a f t s ,  
and bear ings  

G32.13 Methods of gea r  
manufacture 

G33 Spr ings  
G33.14 General  
G33.24 Design s h e e t  and 

drawing form 
G33.34 Spr ing des ign  

procedure 
G33.44 Char ts  and t a b l e s  

G34 Keys 
G34.14 Keys and keyways 

G35 Shaf t s  and a x l e s  
G36 Linkages 
G37 Couplings 

G37.1 Couplings 
G37.24 Couplings, r i g i d  

G38 Cams and r o l l e r s  
G39 Miscellaneous 

G39.14 Width of l e a t h e r  b e l t s  

;45 MAGNETS 

;50 OTHER MECHANICAL DEVICES 
G51 S e a l s  

PRODUCTS - SPECIALIZED PARTS 

j60 MOTOR AND GENERATOR 
G60.1 Commutators 

G60.1.14 General  
G60.1.2+ Segment b a r s  

G60.24 Rivet  allowance f o r  
laminat ions  

G60.34 Binding wire  
G60.54 Brushes 
G60.64 Brush ho lde r s  

361 TURBINE 

G6 2 TRANSFORMER 

G63 CONTROL 
G63.1 Coi l  des ign da ta  

G64 SWITCHGEAR 

G65 METERS AND INSTRUMENTS 

G66 ELECTRONICS 

G67 PROTECTIVE EQUIPMENT 



TABLE 13 - MECHANICAL DIVISION (continued) 

68 CABLE- 

69 REFRIGERATORS 

ote: The following sections in 
the Electrical and Stand- 
ard Tables Divisions are 
distributed for inclusion 
in the same book with the 
above section for the 
Mechanical Division. 

:lo3 
G103.16 Design of apparatus to 

withstand short- 
circuit forces 

i168 
G168.16 Bare and insulated 

round copper wire 
Gl68.26 (cancelled) 

i900 STANDARD TABLES 
G900.16 Contents 

;901 NUMERICAL VALUES 
G901.16 ASA rules for rounding 

off 

2902 MATHEMATICAL TABLES 
G902.16 Decimal equivalent of 

fractions 
G9O2. 26 Circumferences and area 

of circles 
G902.3 Logarithms 
G902.46 Trigonometrical func- 

tions of half center 
angle of regular 
polygons 

G902.56 Length of circular arcE 

G903 WIRE AND SHEET METAL GAGES 
G903.16 Round wire and sheet 

metal sizes 

G904 WEIGHTS OF MATERIALS 
G904.0+ Contents 
G904.16 Metallic and liquid 

materials 
G904.26 Steel forms 
G904.36 Copper forms 
G904.46 Brass forms 
G904.56 Aluminum forms 
G904.66 Silver forms 
G904.76 Nonmetallic forms 

G905 c ONVERSION TABLES 
G905.16 Temperature 
G905.2+ Viscosity 
G905.36 Inch-millimeter 
G905.46 Millimeter-inch 
G905.56 Density-specific 

gravity 
G905.66 Grams per cubic centi- 

meter-pounds per gal 
G905.76 Hardness conversion 

tables for steel 
G905.86 Hardness conversion 

tables for unhardene 
steel, etc 



TABLE 14 - FLUID FLOW SECTION AND HEAT TRANSFER DIVISION 

,401 GENERAL 
G401.14 Ou t l ine  of numbering 

1402 STRAIGHT DUCTS 
G402.14 I n t r o d u c t i o n  
G402.24 Laminar f low 
G402.34 Turbulent  flow 

,403 CURVED DUCTS 

1404 VALVES AND FITTINGS 

,405 DUCTS OF VARYING CROSS- 
SECTIONS 

1406 ORIFICES, NOZZLES, ETC 

1407 DRAG OF BODIES - LINEAR 
MOT1 ON 

.408 DRAG OF 3ODIES - ROTATING 
MOTION 

r409 FANS 
G409.14 General 
G409.24 Radial-f low f a n s  
G409.34 Axial-flow f a n s  
G409.44 System requi rements  

f o r  a i r  f low and 
p r e s s u r e  

i410 COMPRESSORS 

i501 GENERAL 
G501.14 Out l ine  of numbering 

i502 CONDUCTION I N  SOLIDS 
G502.14 General 
G502.24 Wires embedded i n  

i n s u l a t i o n ,  t r a n s -  
ve r se  c o n d u c t i v i t y  

G502.34 Buried h e a t  source ,  
tempera ture  r i s e  

G502.44 Transverse  tempera ture  
d i s t r i b u t i o n  i n  
s l a b s ,  b a r s ,  e t c  

G502.54 Sur face  c o n t a c t ,  
imperfec t  meta l - to-  
meta l  

G502.64 Three-dimensional 
problems 

i503 FORCED CONVECTION 
G503.14 I n t r o d u c t i o n  
G503.24 Forced convect ion  i n  

gases  
G503.34 Forced convect ion  i n  

l i q u i d s  

i504 FREE CONVECTION 
G504.14 Free  convect ion  i n  a i r  

i5054 RADIATION 

;506 CONDENSATION 

1507 EVAPORATION 

i508 COMPLEX HEAT FLOW PHENOMEN! 
G508.14 Contents and thermal  

c i r c u i t s  
G508.24 F ins  f o r  d i s s i p a t i n g  

h e a t  
G508.34 Long i tud ina l  temper- 

a t u r e  d i s t r i b u t i o n  
i n  b a r s ,  wire ,  e t c  

)Sect ion  i s sued  

Ou t l ine  of Numbering System 
"G" Sec t ion  

508 COMPLEX HEAT FLOW PHENOMEN 
(con t inued)  

G508.4 Enclosure  v e n t i l a t i o n  
G508.5 A l t i t u d e  e f f e c t s  

r509 TRANSIENT HEAT FLOW, 
BASIC DATA 

G509.14 Contents and g e n e r a l  
G509.24 E x t e r n a l  tempera ture  

d i f f e r e n c e  predomi- 
nant  

G509.34 I n t e r n a l  tempera ture  
non-uniformity p re -  
dominant 

G509.44 The g e n e r a l  c a s e  

1510 HEAT EXCHANGERS 
G510.1 Types of s u r f a c e  and 

flow arrangements 
G510.2 Ef fec t iveness ,  mean 

tempera ture  d i f f e r -  
ence,  e t c  

G510.3 Dimensions, v e l o c i t i e s  
e t c  - s e l e c t i o n  and 
l i m i t a t i o n s  

G510.4 P l a t e  t ype  h e a t  
exchangers 

G510.5 Finned tub ing  

1511 ELECTRICAL APPARATUS - 
STEADY CONDITIONS 

G511.2 E l e c t r i c a l  r e s i s t o r s  
G511.3 E l e c t r i c a l  conductors  
G511.4 E l e c t r o n i c  tubes  
G511.5 R e c t i f i e r s  - oxide  t y ~  
G511.6 Transformers - l i q u i d -  

cooled 
G511.7 Transformers - d i r e c t -  

a i r - coo led  
G511.8 Ro ta t ing  machines i n  

g e n e r a l  
G511.9 Turbine-genera tors  
G511.10 S a l i e n t - p o l e - r o t o r  

machines 
G511.11 Induc t ion  motors- 

i n t e g r a l  HP 
G511.12 D-c machines - 

i n t e g r a l  HP 
G511.13 F r a c t i o n a l  HP machines 

;512 ELECTRICAL APPARATUS - 
TRANSIENT CONDITIONS 

G512.2 E l e c t r i c a l  r e s i s t o r s  
G512.3 E l e c t r i c a l  conductors  
G512.4 E l e c t r o n i c  tubes  
G512.5 R e c t i f i e r s  - oxide tyy 
G512.6 Transformers - l i q u i d -  

cooled 
G512.7 Transformers - d i r e c t -  

a i r - coo led  
G512.8 R o t a t i n g  machines i n  

g e n e r a l  

2513 GAS PROPERTIES 
G513.2 Thermal c o n d u c t i v i t y  
G513.3 Dens i ty  
G5l3.4 S p e c i f i c  h e a t  
G513.54 V i s c o s i t y  
G513.6 Emiss iv i ty  

514 LIQUID PROPERTIES 
G514.24 Thermal c o n d u c t i v i t y  
G514.3 Dens i ty  
G514.4 S p e c i f i c  h e a t  
G514.54 V i s c o s i t y  
G514.6 Thermal expanslon 

515 THERMAL PROPERTIES OF 
SOLIDS 

G515.24 Thermal c o n d u c t i v i t y  
G515.3 Dens i ty  
G515.4 S p e c i f i c  h e a t  
G515.5 Emiss iv i ty  

516 STANDARDS AND CONSTANTS 
I N  HEAT FLOW 

G516.14 Conversion f a c t o r s ,  
t a b l e s  

G516.2 L e t t e r  symbols 
G516.3 T e s t  codes 



DRAFTING MANUAL 

This series covers recommended practices for the preparation of drawings to convey engineering 
requirements to manufacturing sections and insure the proper interpretation. Since the file refer- 
ences for these data do not appear on drawings as designations, further explanation of the number- 
lng is omitted and reference should be made to the outlines of numbering that follow. 

TABLE 15 
Outline of Numbering System 

K1 GENERAL 
K1.l Preface and contents 
K1.2 Index 
K1.3 Internal references V 

K2 PURPOSE AND CLASSIFICATION 
K2.1 Drawings 
K2.2 Lists 
K2.3 Diagrams 

K3 FORMS - DRAWINGS AND LISTS 
K3.1 Standard forms 
K3.3 Drawing folds 

K4 ROUTINES - DRAWINGS AND LISTE 
K4.1 Routines, general 
K4.2 Part and group numbering 
K4.3 Patterns 
K4.4 Specifying materials, 

technological treatments 
and applied finishes 

K4.5 Preparation of lists 
K4.6 Particular practices 

K5 DELINEATION 
K5.1 Lettering 
K5.2 Lines 
K5.3 Orthographic projection 
K5.4 Sections 
K5.5 Three dimensional 

delineation 
K5.6 Freehand delineation 
K5.7 Simplified delineation 
K5.8 Conventional represent- 

ations 

K6 DIMENSIONING 
K6.1 Dimensioning, general 
K6.2 'Tolerances and limits 
K6.3 Methods of dimensioning 
K6.4 Complete decimal system 

(7 NOTES ON DRAWINGS 

(8 IDENTIFICATION NUMBERS 
K8.1 Identification numbers, 

general 
K8.2 "1~1" numbering system 
K8.3 Numerical numbering system 
K8.4 Expansion systems for 

numbering 
K8.5 Multiple-sheet and section 

numbering 

:9 RESERVED 

L10 REVISIONS AND RETRACING 
K1O.l Revisions 
K10.2 Retracing 

"K" Section 
K11 APPLIED FINISHES AND 

SURFACE ROUGHNESS 
K1l.l Applied finishes 
K11.2 Surface roughness 

K12 DEFINITIONS AND INTERPRE- 
TATIONS 

K13 ABBREVIATIONS 

K14 GRAPHICAL SYMBOLS 
K14.1 Welding and allied 

processes 
K14.1.1 General instructions 
K14.1.2 Arc and gas welding 
K14.1.3 Resistance welding 
K14.1.4 Brazing 
K14.1.5 Soldering 
K14.1.6 Metal spraying 
K14.2 Power, control, measure- 

ment, and radio 
K14.3 Electronic 
K14.4 Electrical, for archi- 

tectural plans 
K14.5 Heating, ventilation, 

and air conditioning 
K14.6 Pipe fittings, valves, 

and piping 

V For interna.1 distribution only 



MANUFACTURING PRACTICE 

This series covers handbook data of use to manufacturing sections as well as recommendations 
on general manufacturing practice. 

Since the file references for these data do not appear on drawings as designations, further 
explanation of the numbering is omitted and reference should be made to the outlines of numbering 
that follow. 

TABLE 16 
Outline of Numbering System 

ENERAL 
L1.14 General introduction 
L1.24 Outline of numbering 

OOL AND DIE PRACTICE 
L2.1 General 
L2.1.1 Standard decimal 

equivalents 
L2.1.26 Speed conversion 

tables 
L2.2 Cutting tools 
L2.3 Cancelled 
L2.4 Cancelled 
L2.5 Machine tool accessories 
L2.6 Gages and gaging practice 
L2.6.14 Thread gages and 

gaging 
L2.6.2 Cylindrical gages 

ACHINE TOOLS 
L3.1 General 
L3.2 Classification 
L3.3 Maintenance 
L3.4 Application 

ABRICATING PRACTICE 
L4.1 General 
L4.24 Machinability of material 
L4.3 Drilling 
L4.3.16 Drilling speeds and 

feeds 
L4.3.24 Common drilling 

troubles 
L4.3.34 Drill sharpening 
L4.3.44 Drill nomenclature 

and definitions 
L4.3.54 Selection of drills 
L4.4 Tapping 
L4.4.1 Tapping speeds 
L4.4.2 Common tapping 

troubles 
L4.4.3 Tap sharpening 
L4.4.4 Tap nomenclature 

and definitions 
L4.4.5 Selection of taps 
L4.5 Milling 
L4.5.1 Speeds and feeds 
L4.5.2 Selection and use of 

milling cutters 
L4.5.3 Detection k eliminatio 

of milling troubles 
L4.6 Turning 
L4.6.1 Feeds and speeds 
L4.7 Grinding 
L4.7.1 Wheel selection 
L4.7.2 Speeds 
L4.8 Cancelled 
L4.94 Processing of acrylic 

materials 
)Section issued 

- - 

"L" Section 
INISHES, TOLERANCES, ALLOWANCES 
L5.1 Shop-run tolerances - 

classes 
L5.26 Surface roughness 
L5.3 Stock allowances for 

machining 
L5.44 Stock allowances for 

bending 
L5.5 Stock allowances for 

flame cutting 

ACTORY LAYOUT AND EQUIPMENT 
L6.14 Color standards for 

lubrication 
L6.2 Floor space requirements 
L6.3 Conveyors 
L6.4 Reserved 
L6.56 Identification of piping 

sgstems 
L6.66 Functional use of color 
L6.74 Factory and office 

illumination 

ATERIAL HANDLING 
L7.1 Storage 
L7.24 Marking, color code for 
L7.3 Handling devices 
L7.4 Reserved 
L7.56 Packing manual (separate 

distribution, SD~OP) 

AFETY 
L8.1 General 

TANDARD TABLES 
L902 Mathematical tables 
L902.14 Decimal equivalents 

of fractions 
L902.24 Circumf erences and 

areas of circles 
I$02.54 Lengths of circular 

arcs 
L903 Gage systems 
L903.14 Wire and sheet metal 

sizes 
L904 Weights of materials: 

refer to OSD-22 
L905 Conversion tables 
L905.16 Temperature 
L905.34 Inch-millimeter 
L905.44 Millimeter-inch 
L905.7+ Hardness conversion 

for steel 
L905.86 Hardness conversion 

for unhardened 
steel, gray, and 
malleable cast iro 
and most nonferrou 
metals 



MANUFACTURING PROCESSES 

This  s e r i e s  covers  methods and sequence of ope ra t ions  f o r  s p e c i f i c  manufacturing processes .  
I n  gene ra l  t h e s e  s t andards  a r e  in tended t o  r e p r e s e n t  t h e  b e s t  procedures f o r  s p e c i f i c  ope ra t ions  
on t h e  b a s i s  of knowledge and exper ience  a v a i l a b l e  i n  va r ious  departments of t h e  Company. Hence, 
they  provide  guidance f o r  departments t h a t  o therwise  would not  have t h e  b e n e f i t  of s p e c i a l i z e d  
advice,  and they s e t  s t andards  f o r  comparison wi th  e x i s t i n g  methods f o r  t h e i r  poss ib le  improve- 
ment. Manufacturing Processes  a l s o  se rve  i n  some i n s t a n c e s  a s  engineer ing i n s t r u c t i o n s  when 
d e t a i l s  of manufacture must be s p e c i f i e d  i n  l i e u  of performance s p e c i f i c a t i o n s  o r  when i t  i s  

C 
necessary  t o  f u r n i s h  s p e c i a l  manufacturing informat ion t h a t  normally i s  no t  a v a i l a b l e  i n  t h e  
f a c t o r y .  The ma jo r i ty  of G-E Manufacturing Processes  a r e  numbered i n  t h e  "P" s e r i e s  s i n c e  t h e y  
do no t  f a l l  under o t h e r  c l a s s i f i c a t i o n s .  There a r e  ins t ances ,  however, where a  process  covers  
t h e  procedure t o  o b t a i n  a  s p e c i f i c  m a t e r i a l  o r  f i n i s h  t h a t  a r e  s u i t a b l y  designated i n  t h e  m a t e r i a l  
o r  f i n i s h  s e r i e s .  I n  such i n s t a n c e s  t h e  manufacturing process  i s  i d e n t i f i e d  by t h e  m a t e r i a l  o r  
f i n i s h  des igna t ion  t o  avoid unnecessary c r o s s  r e fe renc ing  otherwise  required .  

Base number 
I n d i c a t e s  t h e  Manuf 

TABLE 17 
Explanation of Each P a r t  of Mate r i a l  Designat ion 

"P" Sec t ion  

Exp1ana.t i o n  
G-E m a t e r i a l  
des igna t ion  

Major c l a s s  based on t h e  type  of manufacturing 
process  covered,  i e ,  welding, m e t a l l i z i n g ,  
e t c  (See Out l ine  of ~ u m b e r i n g )  

Subclass  based on t h e  s e v e r a l  methods wherein 
a  c e r t a i n  process  may be accomplished, i e ,  
nonpressure welding, r e s i s t a n c e  welding, 
m e t a l l i z i n g ,  e t c  (See Out l ine  of ~ u m b e r i n g )  

Number assigned a r b i t r a r i l y .  Completes t h e  
bas i c  process  des igna t ion  and t h e r e f o r e  
i d e n t i f i e s  a  s p e c i f i c  manufacturing process ,  
i e ,  P16B1 - Meta l l i z ing  procedure f o r  o u t s i d e  
diameter of s t e e l  c y l i n d r i c a l  s u r f a c e s  



TABLE 18 

Example: F70A2 - Dull 
1. PROCESSES NOT APPLICABLE TO 
. GENERAL 

! MATERIAL HANDLING 
P2A General 
P2B Hazardous l i q u i d s  

5 INSPECTION 
P3A General 

& CLEANING AND SLUSHING 
P4A General 
P4B Washing 
P4C Degreasing 
P4D Pickling 
P4E Sand or  g r i t  b l a s t i n g  
P4F Tumbling 
P4G Slushing 
P4H Str ipping 
P4J Grinding, chipping, 

shaving 
P4K Surface deoxidation 

5 FILLING AND IMPREGNATING 
P5A General 
P5B F i l l i n g  (pouring, 

pumping, e t c )  
P5C Treating ( su r face  o r  

through) 
P5D Vacuum and/or p ressure  

impregnating 

6 C O A T I N G  (EXCEPT METALLIC) 
P6A General 
P6B Brushing 
P6C Spraying 
P6D Dipping 
P6E Flowing 
P6F Extruding 
P6G Molding o r  c a s t i n g  
P6H Wrapping 
P6J Braiding 

'7 CEMENTING AND MISCELLANEOUS 
BONDING 

P7A General 
P7B (Reserved) 
P7C Cementing 

'8 WELDING 
PEA Arch and gas,  genera l  
P8B Metal a rc  
P8C Atomic hydrogen 
P8D Carbon arc  
PEE Gas 
P8F Flux shie lded 
PEG Gas shie lded 
PER Resistance,  genera l  
PET Spot 
P8U Seam 
P8X Project ion 
P8Y Butt  

P9 BRAZING 
P9A General 
P9B Resistance 
P9C (Reserved) 
P9D Induction 
P9E Arc 

Out l ine  of Numbering System 
"P" Sect ion 

PROCESSES TO PRODUCE A SPECIFIC MATERIAL OR FINISH: 
( I d e n t i f i e d  by t h e  G-E designat ion of t h e  mate r ia l  o r  f i n i s h )  

copper e l e c t r o p l a t e ,  F in i sh  F70A2 
A SPECIFIC MATERIAL OR FINISH: 

P9F Furnace 
p9G Gas t o r c h  
P9H Metal ba th  
P9J Flux bath  

P9 BRAZING (continued) 

LO HEAT TREATING 
P l O A  General 
PlOB Soaking ( b i l l e t )  
P l O C  Through hardening 
P l O D  Annealing 
PlOE Normalizing 
PlOF Quenching ( including 

Q and T) 
PlOG Tempering ( o r  drawing) 
P l O H  So lu t ion  t r e a t i n g  
P l O J  Aging and s t a b i l i z i n g  

P 

11 SURFACE HARDENING 
P l l A  General 
PllB Case hardening 
P11C Mechanical hardening 

P 1 

P' 

P 

P 

12 ASSEMBLY 
P12A General 

Metal shrinkage 

13 FORMING - METALS 
P13A General 
P13B Casting, molding 
P13C Forging (hammer o r  

drop 
P13D Coining, swaging, 

upse t t ing ,  thread 
r o l l i n g  

P13E Stamping, p ress  draw- 
ing and bending, 
shear ing,  f l a r i n g ,  
d imp 1 ing  

P13F Rol l  bending 
P13G Rol l ing and wire 

drawing 
P13H Machining, knur l ing,  

sawing, s l i t t i n g  
P13J Spinning 
P13K Extruding 

114 RESERVED 

'15 FORMING - NONMETALLIC 
P15A General 
P15B Bending o r  winding 
P15C Machining ( s l i t t i n g ,  

c u t t i n g ,  shearing, 
sawing, gr inding,  
o r  s c a r f i n g )  

P15D . Molding (pas te ,  
laminate,  p r e s s )  

P15E Extruding 
P15F Casting 
P15G Spinning 
P15H Matting o r  f e l t i n g  

?16 DEPOSITION 
P16A General 
P16B Metal l iz ing 
P16C Calor iz ing 

16 DEPOSITION (cont inued)  
P16D P l a t i n g  
P16E Elec t ro  forming 

17 CUTTING PROCESSES - 
OXIDATION AND MELTING 

P17A General 
Oxygen c u t t i n g  
Arc c u t t i n g  

18 SOLDERING 
P18A General 
P18B Resis tance 
P18C ( ~ e s e r v e d )  
P18D Induction 
P18E Arc 
P18F Furnace 
P18G Gas to rch  
P18H Metal bath  
P18J Flux bath  
P18K Soldering i r o n  

'19 EVACUATION AND DRYING 
P19A General 

'20 ADJUSTING 
P20A General 
P20B Mechanical balancing 

'21 SALVAGE 
P21A General 

'22 PACKING 
P22A General 
P22B Boxing 
P22C Crat ing 
P22D Skids and p a l l e t  
P22E Baling and bundle 
P22F Carton 
P22G Bag o r  sack 
P22H B o t t l e  o r  can 

?23 MARKING 
P23A General 
P23B Stamping 
P23C S t e n c i l i n g  
P23D Labeling 
P23E Paint ing 

P24 PRODUCT AND EQUIPMENT 
TESTING 

P24A General 
P24B E l e c t r i c a l  
P24C Mechanical 
P24D Thermal 
P24E Hydrosta t ic  ( l i q u i d )  
P24F Pheumatic (gas  ) 

P25 CARE AND OPERATING OF 
FACTORY EQUIPMENT 

P25A General 



GENERAL PRACTICES 

I n  a d d i t i o n  t o  t h e  informat ion covered i n  t h e  foregoing General  E l e c t r i c  s t andards  books, 
t h e r e  i s  occas ional  need f o r  t h e  i d e n t i f i c a t i o n  and i s s u e  of s t andards  which do no t  f a l l  under any 
of t h e  e s t a b l i s h e d  c l a s s i f i c a t i o n s .  A s e r i e s  of p u b l i c a t i o n s  numbered i n  a  GEU s e r i e s  have been 
used f o r  a  number of yea r s  t o  accommodate such da ta .  The n a t u r e  and con ten t  of t h e s e  p u b l i c a t i o n s  
a r e  i l l u s t r a t e d  by t h e  fo l lowing numerical  l i s t i n g :  

EU4 Terminal f o r  ground connect ion 

EU7 Temperature readings  

EU8 AIEE s t a n d a r d i z a t i o n  r u l e s  

EUll General  r u l e s  governing t h e  use  of auto- 
t ransformers  i n  three-phase systems 

EU18 I n s u l a t i o n  of t r ans fo rmers  f o r  th ree -  
phase grounded c i r c u i t s  

EU24 Grounding systems f o r  gene ra t ing  s t a t i o n s  
and s u b s t a t i o n s  

EU34 Standard d i r e c t i o n  of mechanical r o t a t i o n  

EU40 Standard p i n  i n s u l a t o r s  

EU42 C h a r a c t e r i s t i c  curves  

EU45 Appl ica t ion of c u r r e n t  t ransformers  a s  
r ega rds  ove rcur ren t  requirements 

EU49 Relay p r o t e c t i o n  
GEU49.1 D i f f e r e n t i a l  p r o t e c t i o n  of a-c 

machines 
GEU49.2 P ro tec t ion  of synchronous conver t e r s  
GEU49.3 P ro tec t ion  of power t r ans fo rmers  
GEU49.4 P r o t e c t i o n  of synchronous motors wi th  

magnetic and semimagnetic c o n t r o l -  
l e r s  d r iv ing  mechanical loads  

?EU53 Use of osc i l lograms f o r  ~ u b i i c a t i o n  

3EU57 Sphere-gap c a l i b r a t i o n s  

3EU60 Conversion f a c t o r ,  inches  t o  meter 

3EU61 Fusing of p o t e n t i a l  t ransformers  

GEU62 Symbols and abbrev ia t ions  
GEU62.1 Abbreviations 
GEU62.2 L e t t e r  and mathematical symbols f o r  

use  i n  formulas 
GEU62.3 The l e t t e r  symbols f o r  b i l l s ,  c r e d i t s  

and r e q u i s i t i o n s  
GEU62.4 Abbreviations f o r  G-E p l a c e s  of 

bus iness  

GEU63 E l e c t r i c a l  u n i t s  change from i n t e r -  
n a t i o n a l  t o  obso le t e  

GEU64 D i r e c t i o n  of motion of ope ra t ing  devices  
and i n d i c a t i n g  lamps f o r  c f r c u i t  
breakers  

GEU65 Standard f o r  impulse t e s t i n g  

GEU66 P r o t e c t i o n  of t ransformers  and r o t a t i n g  
machinery 

GEU66.1 P r o t e c t i o n  recommended f o r  u s e  i n  
c o n t r o l  and swi tching equipments 
f o r  a-c motors and synchronous 
condensers 

PROPERTIES, DATA FOR ORDERING, AND SPECIFICATION BOOKS 

I n  a d d i t i o n  t o  knowing which s e r i e s  of General  E l e c t r i c  s t andards  t o  r e f e r  t o ,  it i s  a l s o  
important  t o  know t h a t  d i f f e r e n t  types  of informat ion a r e  i ssued on m a t e r i a l s ,  p a r t s ,  and f i n i s h e s  
t o  s u i t  t h e  i n t e r e s t s  of d i f f e r e n t  p a r t s  of t h e  G-E organizat ion.  For t h i s  reason P r o p e r t i e s  
s h e e t s  a r e  i s sued  f o r  t h e  b e n e f i t  of des igne r s  and planners ;  Data f o r  Ordering s h e e t s  a r e  i s sued  
f o r  t h e  u s e  of product ion and purchasing s e c t i o n s ;  and Purchasing S p e c i f i c a t i o n s  a r e  provided f o r  
t h e  u s e  of s u p p l i e r s ,  i n s p e c t o r s  of incoming m a t e r i a l ,  and s e c t i o n s  r e spons ib le  f o r  maintenance of 
q u a l i t y  c o n t r o l .  

P r o p e r t i e s  Sheets  

The P r o p e r t i e s  s h e e t s  f o r  t h e  des igne r s  and p lanner s  show t h e  i d e n t i f i c a t i o n s  t h a t  a r e  assigned 
t o  m a t e r i a l s ,  p a r t s ,  and f i n i s h e s  f o r  use  on t h e  drawing t o  convey t o  t h e  f a c t o r y  t h e  eng inee r ' s  
s e l e c t i o n  of ma te r i a l  t h a t  i s  requ i red  f o r  h i s  design. The P r o p e r t i e s  s h e e t s  g ive  d e s c r i p t i v e  
informat ion and such recommendations a s  a r e  p r a c t i c a l  t o  guide  t h e  proper  s e l e c t i o n  and a p p l i c a t i o n .  
I n  add i t ion ,  they show n o t  only  t h e  physbcal  c h a r a c t e r i s t i c s  of engineer ing s i g n i f i c a n c e  t h a t  a r e  
r equ i red  i n  t h e  purchase S p e c i f i c a t i o n  du t  a l l  o t h e r  engineer ing informat ion of a  chemical o r  
phys ica l  n a t u r e  t h a t  has been acquired  through t e s t  and exper ience  and t h a t  might be r e l i a b l y  used 
i n  t h e  des ign of a product.  The c h a r a c t e r i s t i c s  t h a t  a r e  guaranteed by a  purchase s p e c i f i c a t i o n  1 
a r e  s u i t a b l y  ind ica ted  by a  symbol. I n  a d d i t i o n  t o  t h e i r  use  by des igne r s  and planners ,  P r o p e r t i e s  
s h e e t s  a r e  o f t e n  u s e f u l  t o  c o s t  s e c t i o n s ,  l a b o r a t o r i e s ,  f a c t o r y  inspec to r s ,  and manufacturing 
supe rv i so r s .  An example of a  t y p i c a l  P r o p e r t i e s  s h e e t  i s  shown on page 24. 

Data f o r  Ordering Sheets  

The Data f o r  Ordering s h e e t s  t h a t  a r e  i s sued  f o r  t h e  convenience of product ion and purchasing 
s e c t i o n s  b r i e f l y  i n d i c a t e  t h e  s i g n i f i c a n c e  of t h e  i d e n t i f i c a t i o n s  t h a t  a r e  placed on drawings. The 
s h e e t s  show i f  Purchasing S p e c i f i c a t i o n s  have been i s sued  on m a t e r i a l s ,  p a r t s ,  and f i n i s h e s  covered 
by t h e  i d e n t i f i c a t i o n s ,  and i f  so ,  t h e  S p e c i f i c a t i o n  i s s u e  s u f f i x  t h a t  should be s p e c i f i e d  on t h e  
purchase o rde r  t o  r e q u i r e  conformance wi th  t h e  c u r r e n t  e d i t i o n  of t h e  s p e c i f i c a t i o n .  They show t h e  
informat ion which should be s p e c i f i e d  on purchase o rde r s ,  and they  g i v e  t h e  names Of s u p p l i e r s  who 
a r e  f a m i l i a r  wi th  t h e  p rov i s ions  of t h e  S p e c i f i c a t i o n s ,  and a r e  acc red i t ed  a s  r e l i a b l e  sources  of 
supply a s  a  r e s u l t  of p r i o r  i n v e s t i g a t i o n  of t h e  s u p p l i e r s ' s  f a c i l i t i e s ,  methods, o r  r e p u t a t i o n ,  o r  
a s  a  r e s u l t  of l a b o r a t o r y  t e s t s  o r  s a t i s f a c t o r y  u s e  of h i s  products .  I n  add i t ion ,  t h e  Data f o r  
Ordering s h e e t s  g i v e  informat ion on minimum orde r ing  q u a n t i t i e s  o r  o t h e r  s p e c i a l  d a t a  where it i s  
a v a i l a b l e  a f f e c t i n g  a v a i l a b i l i t y ,  acceptance of o rde r s ,  e t c .  It might be noted i n  pass ing t h a t  
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t h e s e  l i s t s  of accep tab le  s u p p l i e r s  have d i r e c t  bear ing on t h e  e x t e n t  and wording of S p e c i f i c a t i o n  
requirements and upon t h e  amount of acceptance  t e s t i n g  t h a t  i s  needed t o  i n s u r e  r e c e l p t  of ma te r i a l ,  
p a r t s ,  and f i n i s h e s  of s u i t a b l e  q u a l i t y .  I n  t ak ing  i n t o  account t h e  r e p u t a t i o n  and p a s t  performance 
of s u p p l i e r s ,  r e s t r i c t i v e  p rov i s ions  i n  t h e  S p e c i f i c a t i o n  and amount of t e s t i n g  a r e  minimized. When 
o r d e r s  a r e  placed on Other s u p p l i e r s ,  ope ra t ing  departments should p r o t e c t  themselves i n  t h e s e  
r e spec t s .  An i l l u s t r a t i o n  of a  t y p i c a l  Data f o r  Ordering s h e e t  i s  shown On page 25. 

Purchasing S p e c i f i c a t i o n s  

A s  p rev ious ly  noted,  G-E Purchasing S p e c i f i c a t i o n s  a r e  prepared and i s sued  f o r  t h e  Use of 
manufacturers who make m a t e r i a l s ,  p a r t s ,  and f i n i s h e s ,  and f u r n i s h  them t o  t h e  G-E Company, and 
f o r  t h e  use  of i n s p e c t i o n  and l a b o r a t o r y  s e c t i o n s  who a r e  r e spons ib le  f o r  t h e  acceptance and 
c o n t r o l  of incoming m a t e r i a l s .  Manufacturers inc lude  c o n t r i b u t o r y  manufacturing s e c t i o n s  wi th in  
t h e  Company. The S p e c i f i c a t i o n s  a r e  a l s o  u s e f u l  t o  purchasing s e c t i o n s  f o r  d i scuss ion  of purchas- 
ing  requirements wi th  s u p p l i e r s .  Purchase S p e c i f i c a t i o n s  a r e  documents which s e t  f o r t h  purchase 
requirements by r e fe rence  t o  p r i n c i p a l  c h a r a c t e r i s t i c s  t h a t  e s t a b l i s h  q u a l i t y  l e v e l s  t o  s u i t  per-  
formance requirements of our products.  They a l s o  r e fe rence  Tes t  Methods when d i f f e r e n t  methods Of 

t e s t  would r e s u l t  i n  d i f f e r e n t  va lues  and hence a r e  needed i n  t h e  d e f i n i t i o n  of t h e  s p e c i f i e d  
c h a r a c t e r i s t i c s  and f o r  r e f e r e e  use  i n  c a s e  of d i s p u t e  i f  purchases  do o r  do not  meet s p e c i f i c a t i o n  
requirements.  They a l s o  cover  su r face  f i n i s h ,  pe rmiss ib le  t o l e r a n c e s ,  acceptance of manufacturer ' s  
c e r t i f i c a t e  of t e s t  and o t h e r  d e t a i l s  such a s  packing and marking. I n  o t h e r  words, Purchase 
S p e c i f i c a t i o n s  a r e  in tended t o  be a  c l e a r ,  concise ,  and complete s ta tement  of r equ i red  cha rac te r -  
i s t i c s ,  method of measurement and o t h e r  cond i t ions  f o r  t h e  procurement and acceptance of m a t e r i a l s ,  
p a r t s ,  and f i n i s h e s  and t o  a s su re  mutual unders tanding,  permit  compet i t ive  b idding,  and f a c i l i t a t e  
product ion and d e l i v e r y  of acceptable  m a t e r i a l s .  Each s p e c i f i c a t i o n  i s  i d e n t i f i e d  and f i l e d  by t h e  
bas i c  ma te r i a l ,  p a r t ,  o r  f i n i s h  des ignat ion.  However, where t h e  c u r r e n t  i s s u e  of t h e  P r o p e r t i e s  
and Data f o r  Ordering s h e e t  i s  determined by re fe rence  t o  t h e  d a t e  of i s s u e ,  t h e  numbers of G-E 
S p e c i f i c a t i o n s  employ s u f f i x e s  such a s  S1, SZ, e t c ,  a s  an i s s u e  des ignat ion.  Each t ime a  spec i -  
f i c a t i o n  i s  r ev i sed ,  t h e  i s s u e  number i s  changed. Ps was noted under t h e  explanat ion f o r  t h e  Data 
f o r  Ordering s h e e t s ,  t h e  purchase o rde r  shows t h e  i s s u e  number of t h e  S p e c i f i c a t i o n  t o  which t h e  
o r d e r  r e q u i r e s  conformance, and t h i s  i s  impor tant  t o  avoid confus ion a s  t o  which r e v i s i o n  of t h e  
S p e c i f i c a t i o n  a p p l i e s  t o  an i n d i v i d u a l  order .  A t y p i c a l  sample of a  Purchase S p e c i f i c a t i o n  i s  
shown on page 26. 

Standards  Drawings 

I n  t h e  case  of Machine P a r t s ,  P r o p e r t i e s  s h e e t s  and S p e c i f i c a t i o n s  u s u a l l y  r e f e r  t o  s tandards  
drawings t h a t  a r e  i s sued  f o r  one o r  bo th  of t h e  fo l lowing purposes:  

1. To show type,  p ropor t ions ,  and engineer ing d e t a i l s  where p a r t s  can not  be s a t i s f a c t o r i l y  
descr ibed i n  words, such as  e l e c t r i c a l  con tac t s .  

2. To provide  i tem i d e n t i f i c a t i o n .  

I n  e i t h e r  case  t h e  drawing shows complete dimensional d e t a i l  of t h e  p a r t ,  and t h e  drawing i n  com- 
b i n a t i o n  wi th  t h e  s p e c i f i c a t i o n  referenced the reon  completely d e f i n e s  t h e  product.  These drawings 
a r e  numbered i n  a  drawing s e r i e s  block N 1  t o  N9999. While t h e  numbers a r e  nominally a r b i t r a r y ,  
i n i t i a l  subassignments have been made i n  b locks  of 100 corresponding t o  t h e  "C" c l a s s i f i c a t i o n .  
For  example b o l t s  and screws a r e  numbered i n  a  b lock N10 t o  N199, n u t s  appear i n  t h e  N200 s e r i e s ,  
r i v e t s  i n  t h e  N300 s e r i e s ,  e t c .  A t y p i c a l  example of a  Machine P a r t s  Standards  Drawing i s  i l l u s -  
t r a t e d  on page 27. 

I n  add i t ion  t o  t h e  Machine P a r t s  Standards  Drawings, a  need i s  developing f o r  s t andards  draw- 
i n g s  i n  t h e  Suppl ies  and Equipment s e r i e s  t o  cover  such i tems a s  p ipe  f i t t i n g s ,  t o o l s ,  e t c .  Con- 
s i d e r a t i o n  i s  being g iven  t o  t h e  ii;sue of  such drawings i n  another  drawing-number b lock which can 
be e s t ab l i shed  t o  r e a d i l y  i n d i c a t e  an a d d i t i o n a l ,  d i s t i n c t  s e r i e s  of s tandards .  

OSD-1 MATERIALS BOOKLET 

I n  a d d i t i o n  t o  t h e  complete informat ion t h a t  i s  given i n  t h e  va r ious  General  E l e c t r i c  stand- 
a r d s  books and i n  t h e  P r o p e r t i e s ,  Data f o r  Ordering, and S p e c i f i c a t i o n  s e c t i o n s  of c e r t a i n  of t h e s e  
books, a  need has  been found f o r  a  pocket -s ize  p u b l i c a t i o n  t o  show very  b r i e f l y  and conc i se ly  t h e  
gene ra l  n a t u r e  of m a t e r i a l s  covered by va r ious  i d e n t i f i c a t i o n s ,  new numbers t h a t  supersede  obso le t e  
i d e n t i f i c a t i o n s  appearing on o ld  drawings, and t h e  numbers used i n  t h e  General E l e c t r i c  i d e n t i f i c a -  
t i o n  system t o  correspond wi th  d e s c r i p t i v e  names, t r a d e  names, and va r ious  o t h e r  manufacturer ' s  o r  
t r a d e  numbers and des igna t ions .  This  bookle t  i s  u s e f u l  t o  supe rv i so r s  when they  need on ly  a  very  
gene ra l  i dea  of t h e  k ind of m a t e r i a l  involved.  It can se rve  a  u s e f u l  purpose i n  rough c o s t  e s t i -  
mating, and it can be h e l p f u l  t o  des igne r s  i n  r e p e t i t i v e  des ign work when it i s  necessa ry  only  t o  
check t h e  accuracy of known des igna t ions  and p a r t i c u l a r l y  s u f f i x e s  be fo re  p lac ing  them on manufac- 
t u r i n g  drawings. It has  been used as  an index t o  informat ion i n  t h e  m a t e r i a l s ,  p a r t s ,  and f i n i s h e s  
books, e s p e c i a l l y  by those  who have not  f a m i l i a r i z e d  themselves wi th  t h e  c l a s s i f i c a t i o n  systems 
and Out l ines  of numbering which have been expla ined i n  t h e  preceding pages. Since  t h e  informat ion 
i n  t h e  booklet  i s  b r i e f  and incomplete, i t  i s  not  s u i t a b l e  and should no t  be used i n  s e l e c t i o n  of 
m a t e r i a l  i n  des igning,  o r  i n  purchasing.  I t s  c i r c u l a t i o n  i s  r e s t r i c t e d  a s  much a s  p o s s i b l e  t o  
Company use. Typical  pages of t h i s  bookle t  a r e  i l l u s t r a t e d  on pages 28, 29, and 30. 
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METALLIC MATERIALS 
PROPERTIES 

B l 6 G 3  

G-E MATERIAL B16G3 - MAGNESIUM ALLOY April 25, 1952 

G-E Material B16G3 identifies magnesium-aluminum-zinc alloy sand castings, as follows: 

B16G3A - Sand cast (F) 
B16G3H - Sand cast, solution treated (~4) 
B16G3J - Sand cast, solution treated, and aged ( ~ 6 )  

B16G3 is a commercial magnesium-aluminum-zinc alloy similar to ASTM designation B80 alloy AZ91C 
and commonly known in the trade as Dow Metal R. 

This material has properties suitable for those applications requiring the maximum of strength 
and hardness as well as ductility. It also has good pressure tightness and weldability characteris- 
tics. Its mechanical properties in the solution treated and in the solution treated and aged temper 
are similar to those of G-E Material B16Gl. 

Castings in the solution treated but not aged condition may be used advantageously (on account 
of better elongation and shock resistance) when operated at ordinary temperatures not exceeding about 
90 F. In the solution treated and aged condition, changes with time at room temperature are negli- 
g;ble. However, when casting is to be used at temperature exceeding about 100 F, it is recommended 
to use it in the solution treated and aged condition, since changes In properties at this temperature 
occur rapidly. Magnesium alloy castings should not be used when operating at temperatures of 400 F 
and above. At 300 F, only about 80% of specified properties should be used for design in "as-cast" 
and solution treated but not aged condition, 6% in the solution treated and aged. 

Below freezing temperatureshave little effect on properties. Resistance to corrosion is modera- 
tely good but inferior to B16G1. Castings should be protected by suitable paint when used outdoors. 

No castings are allowed to be repaired by welding, soldering, peening, impregnating or otherwise 
repaired without the express permission of the purchaser. 

CHARACTERISTICS: 
Important - All data herein represented are typical properties unless otherwise indicated by a (v) 
which identifies properties required by the specification. For more exact data under local con- 
ditions, consult you laboratory. 

MECHANICAL PROPERTIES : 

Remainder 
8.1-9.3 
0.4-1 .O 
0.13 
0.30 
0.10 
0.01 
0.03 

G-E 
desig- 
nation 

B16G3A 
B16G3H 

B16G3J 

microhm 
cm, 68 F 

Modulus of elasticity, psi ........................................................... 
Coefficient Of linear expansion per degree F between 68 to 212 F ..................... 
Welding - May be welded by various forms of resistance welding. Welding may be applied to join 
magnesium alloy to magnesium but not to other metals. Not recommended for heavily stressed 
points. Gas and torch welding not recommended. 

Machining requires special practice to practice to prevent fire risk. 

Condition 

Sand cast 

11) ~t 0.26 offset. 

Sand cast, solution 
treated 

Sand cast, solution 
treated, aged 

30A VRequired by specification 
G E N E R A L  @ E L E C T R I C  +Supersedes issue of 

Tensile 

psi, stre&th mint 

18000 

34000 

34000 

Yield 
strength 
psi, min 

(1) 
11000 

11000 

1600W 

$ Elong 
in 2 in., 
mint 

4 

7 

3 

Brine11 
500 kg 

hardness 

52 

5 3 

66 

Thermal 
conductivity 
CGS units, 
212-570 F 

0.17 

0.17 

0.17 



METALLIC MATERIALS B16G3 
DATA FOR ORDERING A p r i l  25, 1952 

G-E MATERIAL B16G3 - MAGNESIUM ALLOY 

G-E M a t e r i a l  B16G3 i d e n t i f i e s  magnesium-aluminum-zinc a l l o y  
sand c a s t i n g s ,  a s  f o l l ows :  

G-E d e s i g n a t i o n  Condi t ion  
B16G3A Sand c a s t  
B16G3H Sand c a s t ,  s o l u t i o n  t r e a t e d  
B16G3J Sand c a s t ,  s o l u t i o n  t r e a t e d ,  and aged 

The M a t e r i a l s  and Purchasing S e r v i c e s  Department should  f u r -  
n i s h  s u p p l i e r s  w i t h  cop i e s  of s p e c i f i c a t i o n  B16G3-S1. 

Orders f o r  t h i s  m a t e r i a l  should  be  w r i t t e n  i n  t h e  f o l l o w i n g  
form: 

M a t e r i a l  name - Magnesium a l l o y  
Des igna t ion  - G-E M a t e r i a l  B16G3 (add proper  s u f f i x )  
S p e c i f i c a t i o n  - B16G3-S1 
Q u a n t i t y  and s i z e  (drawing number o r  p a t t e r n  number 

must be s p e c i f i e d )  

The approved sou rce s  of supp ly  f o r  G-E M a t e r i a l  B16G3 are: 

Aluminum Co of America 
Aluminum I n d u s t r i e s  
American L igh t  Al loys  Co 
Dow Chemical Co 
E c l i p s e  P ionee r  Co 
Hills-McCanna Co 
Howard Foundry Co 
Spe r ry  Gyroscope Co 
~ ~ r i n g r f r i e l d  Bronze & Aluminum Co 
Supe r io r  Bear ing  Bronze Co 
U.  S. R a d i a t o r  Co 
Wellman Bronze & Aluminum Co 



G E N E R A L  @ E L E C T R I C  
SPECIFICATION 

MAGNESIUM A L L O Y  C A S T I N G S  
- -- 

G-E Material B16G3 identifies magnesium-aluminum-zinc alloy sand castings, as follows: 

B16G3A - Sand cast 
B16G3H - Sand cast, solution treated 
B16G3J - Sand cast, solution treated and aged 

MANUFACTURE : 
Material - Materials used shall be such as to produce castings that will conform to the require- 
ments as to chemical composition and physical properties herein required. 

Soundness - Castings shall be commercially dense, sound, and free from spongy centers. 
Draft - The draft which will be furnished on hbles and side walls must be as specified on quotation. 
Heat treatment - The castings may be subjected to such heat treatment as the manufacturer desires 
to produce material that will conform to the requirements specified. Heat treatment shall be 
performed on the whole of a casting, never on a part only, and shall be applied in a manner that 
will produce the utmost uniformity. 

Defects - The castings shall be of uniform quality and condition, free from cracks or other inju- 
rious defects, and shall be well cleaned before inspection by sand blasting or any other approved 
process. 

Repairs of defects - No castings shall be welded, soldered, peened, impregnated or otherwise re- 
paired in any place without express permission from the purchaser. 

TOLERANCES : 
The castings shall conform substantially to the dimensions on drawings furnished by the purchaser 

or to the dimensions predicated by the pattern supplied by the purchaser, if no drawing has been 
provided. Where the drawing indicates machining will be required there shall be sufficient metal 
to permit machining to specified finish dimension in clean bright metal. 

CERTIFICATE OF TEST: 
4 

f 
The manufacturer shall submit promptly to the laboratory of the purchaser at the point of delivery 
a certificate of test in triplicate showing that the material conforms to this specification. 
This certificate shall contain the G-E designation and the purchase order number so that the 
certificate may be identified with the shipment. 

PACKING AND MARKING: 
Material shall be properly separated by size for shipment and must be packed in such a manner as 
to be suitably protected from injury or loss during shipment. 

Each shipment shall be legibly marked with the purchase order number, the manufacturer's name, and 
the G-E designation. 
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BRASS E Y E L E T S  April 16, 195M 

DESCRIPTION: 
Rolled flange, straight barrel eyelets. 

MATERIAL: Eyelet brass 
Remainder Zn, 64.5-67.5Cu, O.3OmaxPb,. 
O.OSmaxFe, others 0.10. 

Flange dia 

Flange hgt C 

Barrel ID 

S I Z E  I / I 6 +  3 / 3 2 +  8 5 / 3 2 +  3 / 1 6 +  7 / 3 3  l /4+ 
' .061 .091 .I23 .I54 .I85 ,217 .248 

.057 .087 .I19 .150 .I81 .213 .244 

.I10 -155 .205(1,E) .250 ,295 .345 .39O 

.lo0 -145 -195 .240 .285 ,335 .38O 

.021 .024 .027 .030 ,033 .037 .O4O 

-013 ,016 ,019 .022 .025 .029 .032 

.043 .069 .097 .127 .I57 .I88 .2l8 

mln .040 .066 .094 .I24 ,154 .I85 .215 

Length 
under flange L S P A R T  N O .  (For other sires, last two digits are lengths in 32nds) 

1/16 (.062) 6'02 1 
1903 2203 2503 

P T  NO. REFERENCE REFERENCE 
SUFF I X MIN BRIGHT PLATE POR INT MFR 

+PREFERRED S l Z E S  

None Unplated 
E 0.0002 Nickel F70E3A3 
F 0.0002 Tin F70F2A 

Example: N330P2509 identifies a 1/4 x 9/32 rolled flange brass eyelet. 

(1) Nominal flange dia for N330P1224 is .236. 
(2) Nominal flange dia for6N33QP1232 Is .243. 

f 

This drawing and the latest issue of the specification completely define the product. 
GENERAL ELECTRIC STANDARD DRAWING NO. 

SPECIFICATION 

EYELET N 3 3 0  
I t 

- -  - - - 
NONE ROLLED FLANGE, STRAIGHT BARREL 



SUPPLIES & EQUIPMENT 

lobe va lves  f o r  hazardous l i q u i d s  
9 t d ,  th readed  ends ,  without sampler 
s t d ,  threaded ends,  with DlCF3B sampler 
s t d ,  threaded 1 end, flanged 1 end, 

wi thout  sampler 
s t d ,  th readed  1 end, f l anged  1 end, 

with DlCFYL sampler 
s t d ,  f l anged  ends,  without sampler 
ang le  va lve ,  thd e m s ,  without sampler 
s h o r t  va lues ,  thd ends,without sampler 

Pmpling va lves  f o p  hazardous l i q u i d s  
OpePsting memoer & thd s i d e  e x t  o r  

f r o n t  i n t  n ib  covered by p r o t e c t i v e  
cap  

opera t ing  member covered by p r m e c t i v e  
C B ~ ,  p l a i n  s i d e  n ib  or thd f r o n t  I n t  
n i b  covered by p r o t e c t i v e  cep 

Opera t ing  member covered by p r o t e c t i v e  
cap,  s i d e  n ib  f o r  m e t a l l i c  hose conn. 

S e l f - c l o s i n g ,  operated by cam t o o l  
s e l f - o l o s i n g ,  0pere:ed by f i n e  ~ h d  cap 

REFRACTOR l ES 

iFe b r ick ,  s l l i c o n  ca rb ide  
i r e  b r i c k  
magnesite 
chrome 
s i l i o e  

i r e  b r i c k ,  s i l i ~ e o m  c l a y  
i r e  b r i c k  and Shapes 
h igh-hea t -du ty  
high-heat-duty l a d l e  
in te rmedia te -hea t -du ty  

i r e  b r i c k ,  semi- insu la t ing  c l a y  
r i c k ,  i n s u l a t i n g  c l a y  
h igh  temperature 
medium tempere twe  
low temperature 

s n c e l l e d  (use discon t inued)  
s n c s l l e d  (use D4X5) 
l n c e l l e d  ( u s e  D4Y3) 
s n c e l l e d  (use D5D26) 

FACTORY EQUIPMENT 

e l d i n g  hose 
two-ply c o n s t m o t i o n ,  1/4" I . D .  
two-ply c o n s t r u c t i o n ,  5/16" I.D. 
two-ply c o n s t r u c t i o n ,  3/8" I.D. 
c a n c e l l e d  (use 014014) 
s i n g l e - p l y  c o n s t r u c t i o n ,  3 h 6 "  I .D.  

n e w t i c  hose 
s l n g l e - p l y ,  1/4" I .D. 
mul t ip le -p ly ,  1/2" I.D. 
mul t ip le -p ly ,  3/4" I .D.  
mul t ip le -p ly ,  1" I .D. 

s t e p  hose (Ai r  Condi t ion ing)  
100 p s i  working pressure  
150 p s i  working pressure  

s n i l a  rope 
u n t m s t e d  
t r e a t e d  

i r e  rope,  f i b e r  oore ,  nanpreformed 
plow s t e e l ,  6 x 37, undoated 
c a n c e l l e d  (use D1402AS 
p lov  s t e e l ,  6 x 19, ga lvan ized  
t r a c t i o n  s t e e l ,  6 x 19, uncoated 
t r a c t i o n  s t e e l ,  8 n 19 ,  uncaated 
improved plow s t e e l ,  6 x 37, uncoated 
improved p lov  s t e e l ,  6 x 19 ,  ga lvan ized  

o i s t i n g  c h a i n  & a t tachments ,  a l l o y  s t e e l  
l i n g s ,  wire rope,  improved plow s t e e l  
i r e  rope ,  preformed 
plow s t e e l ,  6 x 37, uncoated,  f i b e r  cor 
p lov  s t e e l ,  6 x 19, g a l v , f i b e r  core 
t r a c t i o n  s t e e l ,  6 x 19, uncoated,  

f i b e r  c a r e  
t r e o t i o n  s t e e l ,  8 x 19, uncoated,  

f i  her  core 

improved plow s t e e l ,  6 x 37, uncoated,  
f i b e r  core 

improved plow s t e e l ,  6 x 19, uncoated,  
f i b e r  core . 

improved plow s t e e l ,  6 x 19, g a l v a n i ~ e d  
f i b e r  core 

s i n t  brushes,  pure b r i s t l s  
h igh  graae ,  f l a t ,  3" 
h i g h  grade,  f l a t ,  3 1/2" 
h igh  grade,  f l a t ,  4" 
cance l led  (use D14RlA) 
genera l  purpose,  f l a t ,  3" 
genere l  purpose,  f l a t ,  3 1/2" 
genera l  purpose,  f l a t ,  4" 
oence l led  (use Di;4H3A) 
sash ,  oval,  7/16 
sash ,  oval,  11/16:: 
sash ,  oval,  13/16 
s a s h ,  oval,  15/16" 
sash ,  oval,  1 1/16" 

scqaer  brushes 
double f l t c h  flowing, f l a t  
S ing le  f i t c h  flawing, f l a t  
Camel h a i r ,  f l a t  
Camel h a i r ,  round 

~ r n i ~ h  brushes 
h igh  grade,  f l a t  
medium grade,  f l a t  
genera l  p w p o s e ,  f l a t  
h i g h  grade,  ova l  

t e n c i l  brushes 
PPking bmshes  

camel h a i r  
pure  b lack  Chinese b r i s t l e  

r t i s t  brushes 
b r i s t l e ,  f l a t  o r  round 
ko l insky  h a i r ,  f l a t  or round 

l u e  brushes 
b lack  Chinese b r i s t l e ,  round 
grey  Russian b r l 8 t l e ,  round 
& m y  R U S S ~ B I I  b r i s t l e ,  f l a t  

ach ine  brushes 
f l a t ,  pure b r i s t l e ,  1/2 x 1/4" 
f l a t ,  pure b r i s t l e ,  1 x 5/16" 
f l a t ,  pure b r i s t l e ,  1 1/2 x 5/16" 
f l a t , p u r e b r i s t l a , 2 ~ 3 / 8 "  
f l a t ,  pure b r i s t l e ,  2 1/2 x 3/8" 
f l a t ,  pure b r i s t l e ,  3 x 7/8" 
f l a t ,  pure b r i s t l e ,  4 x 7/8" 
f l a t ,  b r i s t l e - h o r s e h a i r ,  1/2 x 1/4" 
f l a t ,  b r i s t l e - h o r s e h a i r ,  I n 5/16" 
f l a t ,  b r i s t l e - h o r s e h a i r ,  1 1/2 x 5/16" 
f l a c ,  b r i s t l e - h o r s e h a i r ,  2 x 3/8" 
f l a t ,  b r i s t l e - h o r s e h a i r ,  2 1/2 x 3/8" 
f l a t ,  b r i s t l e - h o r s e h a i r ,  3 n 7/8" 
f l a t ,  b r i s t l e - h o r s e h a i r ,  4 x 7/8" 
round, pure b r i s t l e ,  1/2" d i a  
round, pure b r i s t l e ,  3/11'' d i e  
~ o u n d ,  pure b r i s t l e ,  1" d i a  
round, pure b r l s t l e ,  1 1/8" d i a  
round, bristle-hOr8ehe.Fr, 1/2" d i e  
round, b r i s t l e - h o r s e h a i r ,  3/4" d i a  
round, b r i s t l e - h o r s e h a i r ,  1 "  d i a  
~ o u n d ,  b r i s t l e - h o m e h a i r ,  1 1/8" d i a  
ova l ,  b r i s t l e - h o r s e h a i r ,  7/8 x 11/16" 
oval,  b r i s t l e - h a r s e h a i r , l  1/16x 13/16" 

a i n t  brushes,  nylon b r i s t l e  
3" genera l  purpose w a l l  brush 
3 1/2" genera l  purpose w a l l  brush 
4" genera l  purpase w a l l  brush 

een ing  shoc 
c h i l l e d  i r o n  s h o t  

l ean ing  s h o t  
c h i l l e d  i r o n  s h o t  

) l a s t  g r i r  
c h i l l e d  i r o n  g r i t  
f m e d  alumina g r i t  

b ras ive  g r a i n s  f a r  p o l i s h i n g  
aluminum Oxlde 
s i l i c o n  ca rb ide  



ALLOY AND M E T A L  NUMBERS 

A L L O Y  NUMBERS 
I Nxw 

o o p p e r - n i c k e l  a l l o y  -- B21C1 
------------------.... o b s o l e t e  
sluminurn a l l o y  ------- o b s o l e t e  
41umimm a l l o y  ------- 0 b ~ 0 1 e t e  
---.-.-----.......---- 
-.....-----...-------- 

ob901ete  
o b s o l e t e  

t i n - l e a d  a l l a y  ------- 620Cli 
c o p p e p - t i n  a l l o y  ----- o b s o l e t e  
---------------------. Ob9018t8 
bronze -....---------- ObBOlete 
bronZe -......-----.-. o b s o l e t e  
bronre --------------- o b s o l e t e  
aluminum a l l o y  ------- Bl2G278 
- - ~ ~ ~ ~ ~ - - - - - - ~ ~ - ~ ~ ~ ~ ~ ~  Obsolete  
phosphor  bronze ------ BllGlA 
...................... o b s o l e t e  
t i n  a l l o y  ------------ o b s o l e t e  
l e a d  a l l o y  -----------  B 2 U 3  
c o p p e r ,  d e o x i d i z e d  ---  BllAlA 
phosphor  b r o n l e  ------ BllGl5A 
aluminum bronze ------  o b s o l e t e  
bPOnZB --------....... o b s o l e t e  
t i n  a l l a y  ------------ 615GlC 
z i n c  a l l o y  ----------- o b s o l e t e  
maaganess bronze ----- 611G4A 
brass -------......... BllGllA 
bron2B --------------- B l l G U  
aluminum a l l o y  ------- B12G5 
bronze,  l e a d e d  ------- ~ 1 1 0 2 ~ '  
--...----......------- Obsolete  
r e d  b r s s s ,  l e a d e d  ---- B11G2A 
b r o n z e ,  l e a d e d  ------- B11G9A 
phosphor  bronze ------ o o s o l e t e  
b r a s s ,  l e a d e d  -------- BllGZA 
b ~ o n z e ,  l e a d e d  ------- B11GZA 
biionze, l e a d e d  ------- ~ 1 1  0 1 6 ~  
t i n  bronze ----------- B11017A 
oopper  a l l a y  --------- o b s o l e t e  
t i n  a l l o y  ------------ o b a a l e t e  
aluminum a l l o y  ------- B12G27A 
aluminum a l l o y  ------- o b s o l e t e  
aluminum a l l o y  ------- 612G23 

ALLOY NUMBERS 
OW NEW 
NO. DESCRIPTION NO. 

METAL NUMBER 
DESCRIPTION 

~ t s i n l e s ~  s t e e l  ---- 
i ron  a l l a y  --------- 
b r w i o g  s o l d e r  ----- 
bronze z u b i n g  ------ 
ti" a l l o y  ---------- 
l lchraine  A --------- 
3 e o x i d i z e d  c a p p e r  --  
s o l d e r  N O .  207 ----- 
~ t ~ i n l e s ~  i r o n :  
ball --------------- 
s h e e t  & s t r i p  ----- 
w i r e  ~ l o t h  & soreen 

l t a i ? l e e ~  i r o n  - - - - -  
s p r i n g  s c e e l  ------- 
sluminum: 

b a r ,  r o d ,  w i r e  ---- 
pips -------------- 
shapes ------------ 
t u b i n g  ------------ 

sluminum a l l o y :  
b a r ,  r o d ,  w i r e  ---- 
shapes ------------ 

9 x p n d e d  m e t a l  ----- 
~ i n - a n t i m o n y  a l l a y  - 
sluminum a l l o y  ----- 
06rbon s t e e l  bar --- 
bras8 ---------..--- 
l e a d - t i n  a l l o y  ----- 
Mom1 r o d  & bar ----  

S h e e t  -------- 
"ire --------- 

phosphor  bronze ---- 
p h o ~ p h o r  b r o m e :  
beP & ......--- 
s h e e t  & s t r i p  ----- 
YiPe .........----- 

aluminum d i e  c a s i i n g  
i m n  91109 --------- 
t i n - l e a d  a l l o y  ----- 
aluminum a l l o y  ----- 
s o l d e r  ------------- 
s o l d e r  ------------- 
s t a i n l e s s  s t e e l :  

bar -.....-....---- 
b i l l e t S  -.......--- 
s h e e t  & s t r i p  ----- 
"ire --.--....----- 

l i n e  a l l o y  --------- 
aluminum a l l o y  ----- 
bPBSS -----.....---- 
bronze r o d  --------- 
ZinD 8110y --------- 
z i n c  a l l o y  --------- 
z i n c  a l l a y  --------- 
i r o n  a l l o y  --------- 
i r o n  a l l o y  --------- 
braSS Pod ---------- 

Stpip ---.---- 
tube . . - -- .- -- 

o b s o l e i e  
Bl2GlA 
B 2 U 4  
obaole  t e  
B11AL4 
Ob8018te 
o b s o l e t e  
B2lA5 
o b s o l e t e  
B12G23 
BllG2lA 
B20C4 
Obsolete 
BllG5A 

- 
NEkk 
NO. 
B/B20 
B2P2 
62005 
B2U.11 
B20C1 
821Cl0 
61161 
620E2 

8761 
6762 
67Y12 
67B2C 
8501 

612H7 
B30E17B 
612H8B 
630E14B 

B12H7 
612H8.4 
B&11 
Ob801ett 
B1202CC 
B482 
B4HlD 
BllHlO 
o b s o l e t e  
Bl4H2 
B14H1 
B14A3 
611A15 

BllX12 
B l U i l 4  
611H54 
Bl2031C 
B7B21 
o b s a l e t c  
B12015C 
620D3 
620C3 

6 7 8 1  
6781X 
8782 
6782% 
613GlC 
Obsolet t  
BllH4Y. 
BllH39 
B13G2A 
B13GZA 
Obsolet l  
~ 2 1 ~ 8  
B21C7 
Bl lH48 
BllH42 
B30E2 - 

M E T A L  NUMBERS 
NEW 

DESCRIPTION NO. 
I 

' u s i b l e  a l l o y  ------ B20E1 
,older  ------------- .&,,A6 
,001 s t e e l  --------- B6Pl 
' s e e - c u t t i n g  s t e e l  - B4El 
i t a i n l e s s  i r o n  ----- B7B20X 
iwedish s t e e l  ------ B4E10 
i i n c  a l l o y  --------- o b s o l e t e  
, i l v B r  801del. - - - - - -  B20A2 
r a r i n g  a l l o y  ------ B20F1 
' r e e - c u t t i n g  s t e e l  - B4H1 
~luminum a l l o y  ----- o b a o l e t e  
.ran a l l o y  --------- B7B3 
i i t r a l l o y  c l a s s  G -- B P l B  

C l a s s  K -- B5EU 
ilumlnum: 
b m ,  pod, wire  ---- B12H6 
p l s t e ,  s h e e t ,  s t r i p  B12H2 

p l a t e  ----------- 612B1 
s h e e t  ----------- B1261 
t u b i n g  ---------- B12B3 

w t o r  bar s t o c k  ---- BllH32 
,ron~e b a r  & pod --- BlUilO 

s h e e t  ------- BllH43 
" i r e  -------- BllX50 

:arbon s t e e l  ------- B k l C 3  
!in0 a l l o y  --------- B13GlC 
sr - - - - - - - - - - - - - -. - B7A12 
n i c e  D r i l l  -------- 65Y36 
: a r b o l o y  ----------- 66PI  

66P2 
i l c r s s  1 ----------- 621C10 
"icalai ------------ BgX 

6 3 5  
Permal loy ---------- B3F4 
Lron s l l a y  --------- 67B19 
: a l o P i t e  ----------- 621C2 
: a l o r i t e  No. 4  ----- B21C3 
s i l v e r  s o l d e r  ------ B20P.3 
bPonle ...........-. 
bPOnPe ------------- 

B11GZA 
B l l G P  

I l k a n i t e  ----------- o b s o l e t t  
31k01itB ----------- 
i l k o n i t e  ----------. 

B21Y6 
62lY7 

i l k o n i t e  ----------- o b s o l s t t  
i l k o n l i e  ------.---- o b s o l e t t  
i l k o n i t s  ----------- B21Y10 
S l k o n i t s  ----------- a b s o l a t t  
i l k m i t e  ----------- o b s o l e t t  
E l k m i t e  ----------- 621Y13 
z o p n i c  ------------- B21C4 
l x t r v d e d  Metal B --- B l m 3 5  
chromium-A1 a l l o y  --  a b s o l e t l  
a s c o l o y  N O .  66: 
bar --------------- 67810 

----..--..... 6786 
t u b i n g  ------------ B30E6A 

t u n g s  t e n - t h o r  . wire  B2lY15 
calc ium-mag a l l o y  -- 621Y3 
ooppsP a l l o y  ------- 611021 
r u s i b l e  a l y  NO. 290 B20C8 
f u s i b l e  a l y  No. 264 620D12 
f u s i b l e  a l y  No. 174 82033 
f u s i b l e  a l y  NO. 300 B20C5 
f u s i b l e  s l y  No. 400 620C6 
f u s i b l e  a l y  No. 500 obsolete 
f u s i b l e  a l y  N o .  600 67B6 

f u s i b l e  a l y  No. 800 obsolet l  
f u s i b l e  a l y  No. 900 obsolet l  
P u a i b l e  a l y  Na. 1000 obsolecl 
f u s i b l e  s 1 ~  NO. 1100 obsolet l  
f u s i b l e  a l g  No. 650 I ~ 2 0 D l l  



COMMON . D E S C R I P T I V E  d TRADENAMES 
A 

Wadename 

A O i l  ............................... 
4 1  rea issance  allog ................. 
&I4 s i l v e r  s o l d e r  .................... 
410 f o i l r a p  ......................... 
413 f o i l r a p  ......................... 
A20 f a i l r e p  ......................... 
A25 b r a z i n g  alloy .................... 
A-48 c e l l u l o s e  e c e t a t e  .............. 
~ 5 0  b a r r i e r s  ........................ 
~ 5 1  b a r r i e r s  ........................ 
a-52 p y r o x y l i n  ...................... 
a-77 pyroxylin ...................... 
A-95 sodium f l u o r i d e  ................ 
A-115 b r a z i n g  a l l o y  ................. 
A-175 wood flour .................... 
A-316 S t a i n l e ~ d  e l e c t r o d e  ........... 
A-1835 CP Chinese  Blue .............. 
A-2884 pigment ...................... 
a-2989 CP t o l u i d i n e  t o n e r  ........... 
4-4354 orange pigment ............... 
4-4462 piwent ....................... 
4-4465 pigment ...................... 
46004 b a r r i e r s  ...................... 
~ 6 0 0 6  b a r r i e r s  ...................... 
e-8027 v i o l e t  toner ................. 
u 2  g r e a s e  .......................... 
u 4  g r e a s e  .......................... 
PbP89i"e g r a i n s  ..................... 
PCetone ............................. 
s c e t o n e  s o l v e n t  ..................... 
kcheson #35 g r a p h i t e  ................ 

#2301 graphite ............... 
AF1 grephite ................ 

a c i d ,  a c e t i c ,  g l a c i a l  ............... 
a d i p t > c  ....................... 
a s c o r b i c  ...................... 
a l e l a i c  ....................... 
ba t t e ry  ....................... 
b o r i c  ......................... 
c ' " r ~ m > ~  ....................... 
CPeSylic ....................... 
f a c t g ,  mixed .................. 
f W P I C  ....................... 
hydrochloric .................. 
l e e t i c  ........................ 
M l i c  ......................... 
m u r i a t i c  ...................... 
n i t p i c  ........................ 
o l e i c  ......................... 
o l e i n  ic ....................... 
OPgBnlc, a n h y d ~ i d e  ............ 
phenic ........................ 
phosphoric .................... 
S ~ B B P ~ C  ....................... 
S U l f * i ~  ...................... 
t o l u e n e s u l f o n i c  ............... 

4 c i d u l a t e d  L inseed  O i l  .............. 
P c i n t a l  R r o s i n  ..................... 
4cme F 011 .......................... 
A c r y l i c  s h e e t ,  t r a n s p a r e n t  .......... 
Kcto1 SAE 20 oil .................... 
s d h a s i v e ,  p o l y v i n y l  b u t p a l  & pheno l lo  

r e s i n  ....................... i..... 
l d m i r e l t y  Mecei s t r i p  ......... r..... 

t u b i n g  .............. 
s d r o n o l  ............................. 
4duance wi re  ........................ 
h e r o  s h e l l  No . 11 g r e a s e  ............ 
4 e r o f l ~ t e d  *prow .................... 
A f r i c a n  manganese d i o x i d e  ........... 
Gged L inseed  011 .................... 
RGMT graphite ....................... 
4 i r c a  H i - t e a t  b r a e i n g  f l u x  #16 ...... 
4 i r c o  No . 1 weld ing  r o d  ............. 

No . 4 we ld ing  r o d  ............. 
No . 7 we ld ing  r o d  ............. 

Desg . Trade nEme 

No . 9 .......................... 
No . 27  ......................... , lrO Compressor ...................... 

~ i r o  c o r n p r e ~ s o r  r e g u l a r  .............. 
LJ &,lass ............................. , l o e l l t h  Red l a b e l  ................... , l c a I d  oil ........................... 
, lcatone.3 ........................... 
i l c a a  . Aluminum Ca . . Al loy :  

2s  b a r ,  rod  & wire .............. 
foil ......................... 
s h e e t  & p l a t e  ................. 
s t c u c t u r a l  shapes  ............ 
Cubing  ....................... 
~ ~ v ~ g c l d e  t u b i n g  ............. 

3s pipe ......................... 
rod,  bar & wire .............. 
s h e e t  & p l a t e  ................ 
tublng ....................... 
t ub ing ,  r e c t  and  sq .......... 
wire ,  f l a t t e n e d  .............. 

11 brazing s h e e t  ................ 
11s r o d ,  b s r  & wire .............. 
12  brazing s h e e t  ................ 
1 3  c o l d  chamber p r e s s u r e  c a s t i n g  . 

d i e  c a s t i n g  .................. 
I,, forging ...................... 

r o d ,  be? & shapes ,  misc ...... 
~ t r u c t u r a l  ahapes ............ 

1 7 s  pod .......................... 
bar & " i r e  .............. 

~ t r u ~ t u m l  s h t p e s  ............ 
4173  r i v e t  wire ................... 

forgings ..................... 
2 1  bpezing ................. 
22 bral ing s h e e t  ................ 

#22 Weld ing  f l u x  ................. 
24s b a r ,  rod ,  w i re  & shapes  ...... 

s h e e t  & Plate ................ 
tubing & pipe ................ 

24s A l c l a d  s h e e ~  & p l a t e  ......... 
25s bar & rod .................... 

forging ...................... 
#30 brazing flux ................. 
#33 brazing f l u x  ................. 
#3"braling f l u x  ................. 

43 d i e  c a s t i n g  .................. 
ingot ........................ 
permanent  mold c a s t  .......... 
sar.d c a s t i n g  ................. 

43s welding rod .................. 
................ B50S s h e e t  & p l a t e  

Wipe ......................... 
A515 forgings ..................... 

525 f o i l  ......................... 
rod & bar .................... 

& plate ................ 
tubing ....................... 

#53 brazing flux ................. 
53s r i v e t  w i p e  ................... 
56s  wire ......................... 
61s  b a r ,  rod  & wire  .............. 

r o d ,  b m  & shapes ,  e x t r u d e d  .. 
s h e e t  & p la t e  ................ 
8 S P u ~ i u r e l  shapes ,  s t s n d a r d  .. 
t ub ing ,  s eamless  ............. 

.......... 63s  rod, bsr a n d  shapes  
75s  forgings ..................... 

 PO^, ba r  & shapes  ............ 
shapes ,  n i s o e l l a n e o u b  ........ 
s h e e t  & plete ................ 

......... 75s  A l c l a d  s h e e t  & p l a t e  
1 0 8  cas t ings  ..................... 

....... c l l 3  permanens mold c a s c i n g  
A132 castings ..................... 

1 9 5  c a s t i n g s  ..................... 

Desg . 
B21B15 
bzib9 
D6BlB2 
D6BlB4 
A7A5b.2 
D4F1 
D6BlB2 
D5B23 

B12B2 
91287 
8 1 2 ~ 1  
Bl2BlO 
B12B3 
Bl2B17 
B12Hj1 
B12H6 
B12H2 
B12H28 
El21154 
B12H45 
B12H39 
B12H16 
B12H39 
B12G19D 
B12G19C 
~ 1 2 ~ 2 9  
8121142 
B12H36 
B12H10 
B12H7 
812118 
B12H37 
Bl2H4O 
B12H38X: 
Bl2H38X: 
A10B17 
B12H25 
B12H24 
B12H23 
B12H21 
B12H32 
B12Hll 
A10B27 
410B28 
m0b30 
B12G20C 
B12GlX 
B12GlE 
B12GlA 
B21B4 
B12H52 
Bl2H53 
B12H47 
B12H49 
B12H20 
B12H17 
B12H27 
A10B29 
B12Hl5 
B12B22 
B12H30 
B12B43 
Bl2E26 
Bl2H33 
Bl2H31 
B12H46 
Bl2H48 
B12H35 
B12H35 
B12H34 
B12H50 
B12G24 
B12G25E 
B12G39 
b12g2 



MATERIAL SELECTION CHAFtTS 

In the materials field a need has also been found for charts listing similar materials to aid 
in selection for a specific application. Other publications have been issued in the past for this 
purpose, but difficulties in keeping such information up to date have presented problems which have 
not been satisfactorily solved. Work has been in progress to bring such data up to date and issue 
it in loose-leaf form in section G2 of the Design Data book. This program may be modified or 
abandoned if a more satisfactory way can be found to accomplish the same result in the materials 
books themselves. 

CONCLUSION 

Because of the many talents and activities within the Company, data are available and continu- 
ously obtained on a great many subjects. For proper utilization, it is necessary that data be 
filed in an orderly and understandable fashion. Information should be presented in a convenient 
form for those interested in different phases of a subject. And data must be easy to locate. The 
General Electric standards books were designed for these purposes and as a common pool of informa- 
tion resulting from the talent and experience of specialists both inside and outside of the Company 
in the solution of problems involved in the manufacture of General Electric products. Since the 
standards and data represent past solution of such problems, it is desirable that G-E personnel be 
familiar with standards and data that are available and that creative effort be devoted to the 
solution of new problems or improvement of existing standards. It is hoped that the explanations 
given herein will provide a better understanding of the G-E numbering system and promote these 
objectives. 
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you @anP t do any th ing  w i t h  f t o  We donf t mind budgets of sueyges- 
ti on s h e e t s .  That l a  a&% aafgkst, I f  %ha accountant wants t h a t ,  
give I t  go h i m ,  Psaeaoll be 80 far ahead of any budgets that f t  
w o n o t  make any d i f f e r e n c e  anywajs but only the suggestfon sheet 
budgets There ' 8  no way to  determine the savfngs p u b  e r e a t e d o  
You are going t o  become more and mom value a p e e f a l f s t a  a s  t h e  
goes along just by the a p t  of cornparfaon, and t h a t O s  the way 
i t s s  done, Please remember t h a t  men who have been %denf,fFSed 
wf th a Job a  long tfme have a chain ammd thef r neeka s o  .fa9 
as  b ~ e a k f n g  those chafns and g e t t f n g  f n t o  something new, and 
you are no t  p019cearas11, Became you have been pobf~emen fn 
the p a s t  2s n o t  the slfghtest  reason why f ts r igh t  now Ht 
ma$ take you a  whi le  but, fellows, itos u t t e r l y  snfdfeuloua t h a t  
a  value a n a l y s i s  speefa- l f s t  who develops t h ~  skills, has t he  
fmagfn&ti on, has the  contac ts to put this t h ing  together,  a l s o  
has t o ,  wf thout  a u t h o r f t g ,  go a round  needl ing people t o  do the: 
things whfch they ought $0 640 b ~ $  are  n o t ,  For thing8 whioh 
thef asd managena o u t  $0 give them money and meant t a  60 but hasng b y  
and here you  ape around needlfng him. AbsaXutely wrong. 1% 
you have t o  do f t awh-rfabe, know f tk wrong, and c o p ~ e ~ t  f t a8 soon 
as you can,  There f a  no reason for you to ds it txceptfng t h a t  
f tb 8 hkbesf tage o f  bhe past ,  the c%am as the h o l s t e s  was tha t  
held the buggy whfp, on the firat b-utoirraobilie t h a t  1 md8 %no 
Value analysis I s  a f u l l  time job; yo2 e m o t  do i t  half t-e. 
Othes things p ress  goria ha rde r ,  You can% be i n t ense  enough. 
A t  l e a s t  one fe l low--you must have o the r s  to talk to if you 

be but two f e i lows  wokking together can ene p r o j e c t  b u t  ff you 
have ten  men fn a value ana lya l s  unP%, khen one man w ~ u l d  head 
one p r ~ J e @  t, one another ,  and one mm$:tmro 'That t s n  sr any 
flare o f  them would never s f t  a t  the table a t  once, h e  man 

s a s p e c f a l f s k  on e l e c t r i c a l  e n g f n e e r b g ,  one on chemf- 
e  on methods and plannfng, one on puk~hasing- engfneer- 
c , , and the fel low who leads the p m $ e c t  would one at a 

tfae talk w i t h  those f e l l o w s  about pals t feular  phases.  That 's  
the way value a n a l y s i s  w o ~ k s  . I gm n o t  thf nking %sf any 10-man 
organfzatfon,  b u t  I wouldnu t be a bit surprfsed  but what we've 
g o t  one f e l l ow rf ght here %n &he esowd t h a t  o t to have one 
and t h a t 9 s  Chuck S $ t $ e ~ % g ~  What do wise spend:-Lwo o r  three 
hundred ~ 1 f l l f ~ ) n  d o B h r ~  dona  t we--in that area and ft % our  
money thatBs BeSng spent, Value a n a l y s t s  make no savfngs clafrns, 
I was i n t e r e s  ted - !+fro Pruesaman was %-sere yes tsdeny - Manufa@- 
t u r i n g  Manager of the Large Turbine Generatoap Department - and 
he s u b s c ~ f b e d  to  & a t  - that -there was not a p lace  f n  the sgs- 
tern for va lue  a n a l y s t s  t o  make savfnga elemiaa because &hat was 
fn df  rect conf If e t  in e v e r y  case wf th somebody ease who had to 
a c S ~ a b Q  do the work - the engfneer o r  manufac tesrfng man, o r  
somebody e l s e ,  We look  a lf t t l e  I n t o  engineerfng, a l i t t l e  i n t o  



manufa@ tukfng , We always a t rengthen evepg man i n  hi a own o rbf t o 

Any tfme you feel the urge to do hf 8 job, donn t do f t o  Teach 
h i& t o  do f t . Help hfm t o  do f t o  Get h f a  t o  want to do f S and 
then he grows s trongega ina tead  o f  weaker f o r  havfng ysu amvmd 
and your tnanagenaent w f P l  l f k e  ft a s  soon a s  you teach h9m0 
D o n g t  make any decfsfons;  when you do, g o u s r e  doing someone- 
e l s e D s  job, Tha tea  why we $We I t ,  Bear Sfra mfnd we have a 4- 
p o i n t  program. Ff rs t, p i  ttfrng e f f e c  t l v e l y ,  w e l l  t m f n e d  men 
fa? every b m f n e s s ,  provfdfng-=-an& 1 sll use a new word 890w--& 
proper  c l f a a t e  Por thef r s u c c e s s f u l  worko 1 guess you 888 where 
it @ m e  froan, A contfnuous supply of q m l f f f e d  t ra ined  mme nand 
t he  means f o r  bgaf ngfng the b e s t  men to  the gseatea t op~o%tu%9f t y  
That a l l  t%es i n t o  our  Job of g e t t i n g  t s d a y o a  and tomorrow ' a  
m a t e ~ f a l s  Snto w e  today, And now I n l P  s t a r t  on the t o p i @  sf 

t l  today and t h a t ,   he Pua;ure ~f Value AnaPysfs , That w e  have 
proved beyond the shadow & a  doubt t h a t  f t  w ~ r k s ~  That f s  ex- 
pands, develops, and improves the e f fec t iveness  sf every man 
who touches f k ,  w h e ~  f t  bs the value a n a l y s t  hEmael% gda" the 
e n g f n e e ~ i n g ,  the buyer, o r  the  mana&actusfng methods man with 
whom me a n a l y s t  w s ~ k s ~  I t  'fa exacbly i n  accord wfth I r ,  COP- 
dinerus ph i  loaophp of gf vfng the  manager every ~ p p o r t m f t y  and 
every  t o o l  Pear success,  buk our  job l a  only s t a r t e d ,  1 k u s  about ,  
I should say ,  one-tenth done, I t  has no t  been presen$@d t s  the 
General l a n a g e m  1 t has n o t  been presented t o  the Advf sor$  
Committee, nor  has i t  been presented to  MP, SmfddyU8 groupo 
I n c f d e n t a l l y ,  FIX?, Smfddy has i n v i t e d  -as t o  come down an6 ahow 
h h  what value a n a l y s i s  fs ow one o f  the  advisory days and he 
may have fn misad having it put  up t o  the Advisory Ccsmm31%tteeo 
I t  has n o t  been ,submitted a t  a l l  t o  %are Bakerus  err%o.mour groug 
of e l e c t r o n i c  fndwtarfes . That means a11  the tube *departments, 
t e l ev f s fon ,  radar, a l l  of %he t e r r f f f e  bw9neas0 I t a s  been 
submf t t e d  t o  only a handful  of the people in the Bhlladelphfa 
p l a n t .  It has n o t  been aubmf t t e d  a t  a l l  t o  any of %aw West 
Coast p l a n t s ,  t o  any b u t  the smal l  I n d u s t r i a l  hea t ing  gmup In 
Pi t t ss f fe ld ,  ~ 5 t h  the  exception. of the  ChemfcaPo Mow, in the 
~ h & f c a l  Depastmnt  i t  has n o t  been submftted t o  any except 
t h d  Coahocton and Pf t t a f i e l d  P l a s t f c s  a I t  has n o t  been sub- 
mit ted  t o  the Automatic Dlshwaaher group, nor  f a n  any e x t e n t  
in the Large Steam Tu~Qirae and Generator D e p a r t ~ e n t ,  The 

. whole job fa ahead of as, Weure jus t  r e a l l y  s t a r t f n g  it, N w 9  
In  the f u t u m ,  whether we have more serznfnam 06 th i s  Qpe  wflP 
depend upon what w e  h e a r  about  thfa  one, .Thfa  fa a r e a l f a t f c  
program, value ana lgs f s  , If we f fnd  t h a t  we have done a good 
job and the managem want f t, the departments want f t, we c e r -  
t a i n l y  w i l l  have more saanfnars of thfa  type Wfl$ w e  have a ge t -  
toge the r  f o r  t h i s  group to  t f e  f n  o u r  knowledge f o r  refndoc- 
t r fnatfon.  to gfve us a chance t o  educate each o the r?  % dons t 
know--we $1 s e e  how much need the re  is f o r  P t ,  Our Job fa  t o  
s t o c k  the she lves  wfth the merchandise t h a t  the  departtnenta 
want, and if they want It and if you want %t, we mfght hase a 
two cr three-day qu ick ie  s v s q  t h ree  months o r  ssmethfng of 
t h a t  mature, t o  cover  the w a t e r f r o n t  and he lp  a l l  of u s e  





e a r t h  whg va lue  ana lys i s  w f 1 P  no% be one of  the spearhead pro-  
grams throughout the next  5 gears  and p~obablky f r o  

Bob I r i s h  - Pa ten t  Bept ,  

I think I should f f r s t  exp la in  t o  you v e r y  b r i e f l y  what 
a p a t e n t  is  s i n c e  H f e e l  t h a t  i t  f s  n e c e s s a q  f o r  cosiplets 
understanding of' the importance of pa ten t s  f n  the progress  and 
l i f e  of the  General E1ect r fc  Company, 

A pa ten t  is simply a c o n t m e t  between tjsls people 0%" the 
Unf ted S t a  tea ,  wf t h  bhe B o v e m e n t  a@ ti ng a s  $he1 r agent,  and 
the  inven to r ,  M o w ,  anyone who has a  speaking aeqmfntanee  
wf th  the law has h e a d  t h a t  a  c o n t r a c t  has t o  have coneSde~-  
a t i o n  on both  a ides  B o t h  p a r t i e s  have to gf ve sometkrfnng 
valuable  t o  have a  c o n t r a @ t  b inding ,  What i s  the csnsfder -  
a t f  Qn f o r  t h i s  c a n t m e t  that 1 safd  f s m e d  a  pa ten t?  Well, 
on the  one s ide ,  the  inven to r  d i s c l o s e s  his invent ion  t o  the 
pub l i c .  In o t h e r  words, r a t h e r  than keepfmg f  t s e c r e t ,  ha 
t e l l s  the publ ic  what f t  fa*sro t h a t  the publfe  can have W e  
b e n e f i t  o f  h f s  inven t ion ,  In r e t u r n  fcaa t h f s  dfscBoaum, the 
publfc ,  wf th the Government agafn a c t f n g  8s f t a  agent ,  g % ~ e S  
hfrn ibhe r i g h t  to  exclude o the r s  f ~ o m  m f n g  t h a t  fnventfon f o r  
l a  y e a m ,  In o t h e r  w o d a ,  in r e t u r n  f o r  gfv%ng aomethfng to 
the publ ic  which the  publ ic  f o r m e r l y  d i d  n o t  have, the f n s e n t s r  
o r  someone to  whom he may $ e l l  o r  a s s i g n  his pa ten t  has a  
r i g h t  to  exclude s t h e m  f o r  a  per iod sf 17 y e a m ,  

NOW, you w i l l  no t fce  P dfd n o t  sag t h a t  the f n ~ e n t o r  had 
the ~ f g h t  t o  p r a c t f c e  h i s  imventfon. On the  contara~y, he has 
on ly  the s f g h t  to  exclude o t h e m ,  Thfs means t h a t  imem9g be- 
cause the General E l e c t s f e  Company owns a p a t e n t  on a pa r t%-  
c d a r  d.evelopment 0% a p a r t i c u l a r  pfece of equipment, we nevek- 
the  l e a s  do n o t  raecesaarflg have a  r i g h t  to ~nanufaeture that; 
be a w e  asmeone e l s e  may have an  e a r l i e r  and b ~ ~ a d e k  p a t e n t  
whlch covers the device .  A good example o f  t h f s  concept i s  
the  tungsten f i l ament  lamp which we a91  p m s m e  t o  have been 
invented by  B r ,  Coolfdge Bgd, Co~Pfdge OEI fnventf on covered 
due t i l e  t u g s  ten  Ff Baaera ts ; however, there was 8 prevf BUS 
p a t e n t  taken out by twWo Hwgarf am9 named Jm t and Henneman, 
s e v e r a l  yeam p r i o r  to  D r .  Coolfdge a s  fnvent ion t h a t  braodly 
covered the  use of  t w g s  tern f o r  lamp f f laments . They weren % 
p r a c t f c a l  by v f r t u e  of the f a c t  t h a t  $hey were b r f t t l e  and 
the Baap wouldn t Bast f o r  more than a  half hour o r  asmething 
on t h a t  o r d e r o  H ~ ~ v B P ,  t h e m  was an e a r l i e r  broad p a t e n t  
whf ch. covered the m e  sf tamgsten f o r  lamp f f lanenta  , Here, 
even though D r ,  Coolidge matie the t m g a  tern f f  lament %amp p r a c t i c a l ,  
Genex~al E l e c t r f c  Company could n o t  mamufacture lampa wftn  th@ 
very desf r ab le  Coolidge f flament wi thout ,  f n  t h i s  case,  PUP 
chasing the  Just and Benneman pa tent. 1 think  t h f s  f l l u a  t r a t e s  
a very important p o i n t  t o  b e a r  in mfnd--f .e o ,  merely because w e  





to p m t e e t  the products t h a t  we are bufldfng,  and l o r  t h a t  mason 
we endeavor to  take o u t  pa ten t s  on every pabentable feature  o f  
the  products we buf Xi, A s  T %ndf m t e d  above, we p~ineipallg 
on t h e  engfweem and anufae tur fng  people t o  keep us infarmed 
of t h e i r  develop enta  ao t h a t  we can a s c e r t a f n  wha% th%nga shsu3.3 
be fnvea t i g a  ted s s m  inf r f  ngenen t a tandpo i n t and. wha t khinga 
mag be Bfkehy p o s s f b f l l t $ e a  f o r  a p a t e n t ,  However, it has been 
o u r  experf ence %$at i n  many cases the engineem and the manu- 
$a@ tur fng  people do not mesgnixe  when theg nay have aometkfng 
whf ekl f a  potent2 a l l y  dangerous f r o m  an i n f  rfngement s tandpofnt , 
o r  which ma7 be pa ten tab le .  Many sf these t h ings  grow, much 
l f k e  Togay, over  aperff3-6 of months o r  even yeam 88 t h a t  f n  
add1 t i o n  t o  m%yfXig on the  engf nee= we endeavor, when eve^ 
t he re  fa a subs tan t fa9  new pmduct  deve10p&ent, $8 fnvestfgake 
f t  completely t o  bs s u r e  arsotkdfng has been gaafased, I w f % P  e l t e  
as an example the gas tu rb fne -e lec t r i c  h ~ o r n o $ % v e ~  Thfs 1s a 
t y p i c a l  exaaple sf o u r  workfng bacEc%uarda f m m  the end produe% 
t o  find f e a t u r e s  ien the  $ocomnotive whf cka nigh$ be potentfaPEy 
dangerous from an faf r i n g e m ~ n t  a tandpo%nt and a l a o  w h f  
be pa ten tab le ,  Aa a r e s u l t  o f  t h i s  a t u d ~ ,  we found ss 
des ign  featasma i n  the ~ocomot fve  whfch w e  f e l t  
vea t fga ted ,  both  from an fn f  sfngeaaaent a tandpofnt and %man a 
p a t e n t a b f l f  t y  a tandpain t ,  whish had n o t  been sent to us m- 
s s l f c f t e d  b y  the engineers  and anufae tur ing people Of t,hose 
30 f terns, we have f f  led  some 16 p a t e n t  a p p l f c a t f s n s  whf ch would 

eases net otheswfse have been f f l s d ,  and. we a l so  fsmd fsu, 
where m e r e  was poss ib le  fnf rfngement I n  t h m e  o f  these the 
engfneers were a b l e  t o  mod%$9 the design SO f t  d id  n o t  % 
and I n  the f o u r t h  we had t a  take a I fcenae under aR adve 
he ld  pa ten t  to  p e m f t  t o  use the  p a ~ t i e u l a r  eons t r u e  
Another exaapHe of t h a t  same appksach i s  the Fo 8 fm@tfonaB 
hp motor, a new development of the F r a c t % s n a l  Homspmeaa H ~ b r  
D e p a s t ~ e n t ,  We w e d  the same appksaeh here ;  f ,e ,, working back- 
wards fm& the end produet to  see  what was f n  i t  tha t  mfght be 

en tab le  and what was p o t e n t i a l l y  dangerous f mm an  f n f r h g e -  
t s t andpo in t .  

Anether approach we w e  when w e  have more t f  e f a  ts per f sd -  
fcaablg a f t  down and df5cusa  wf th  the engfneem and manaafacturbg 
people the p r o j e c t s  they a r e  workfng on to be s u m  theg a m  l r n e b t  
going i n  a d l s e c t f a n  whf& f a  w e l l  esvered by someone e P a e u a  
p a t e n t s .  Our e x p e ~ f e n c e  f s  t h a t  i t  f a  much e a s % e r  t o  handbe 
these  th ings  in t he  p k ~ b l a ~ l  a tage before they become af teaa$fona 

Another s e r v i c e  which w e  earn at.ender to  desfgneabss and manu- 
%a@turfmg people when they a r e  begfnalng a new p r o j e c t  f a  to 
show bhem what been aone before--f o e , ,  what has a l r eady  been 
pa ten ted ,  Aa you w f l l  r e c a l l ,  the real purpose s f  the  paten$ 
system is to dfackose these Invent1 ona to  the.  p u b l i c ,  We are  
a b l e  to make what we c a l l  a s t a t e  of the a r t  gealgsckh i n  ang 
pa r t f eu3 .a~  f f e l d ,  I t  is e a s i e r  i f  the f i e l d  of i n t e r e s t  %s 



well defined in a amall  a rea ,  but we have made such searches on 
r a t h e r  broad subJects. In o the r  W O X - ~ B ,  we can g e t  f o r  you a 
colBec ti on of a l l  the pa ten t s  t h a t  have been taken st& on a 
paa~tfculana type of devfoe,  Mw, t h f a  of c a w a e ,  a s  f i n f e r r e d ,  
has f ta  l fmi ta t fona  , 1% you sag you want a l l  the pa t e n t s  eover-  
fng a m o t o r ,  you wouldnB t have time f n  the  next  ten years 'to 
read the patent8 . But, f o r  example, tak ing  the fnguf ry whfeh 
1 had r ecen t ly  d i r e c t e d  t o  me from the Appliance Conkageal Depart- 
ment ~f the Components Products Diviafon, they asked f o r  a l l  
the pa ten t s  covering ~ e $ p % g e m t o ~  cold e o n t m l a  w f  th aubknat i@ 
d e f r o s t i n g  f e a t u r e ,  We ae@umd the pa tents  f o r  them--them 
were s e v e r a l  hundred--which wer neither t o e  expensive nor t o o  
busa3enaome a t a sk  t a  l o o k  o v e r .  W e  can a l so  f i n d  all the p a t -  
ents t h a t  a  p a r t i c u l a r  company--shall w e  say General. M~taaas sk 
Wes tfnghouse--has fn  a  p a r t f e u l a r  f i e l d ,  if y o u n m  fnteres ted 
in what a p a r t i e u b a r  competi tor  has bean. doing I n  a  par%fcu%alk 
f f e l d  . Many people in the gas t have found that th i s  service 
t h a t  we a r e  a b l e  to  render  %a v e r y  va luable ,  There is no p o i n t  
in d u p l i c a t i n g  work t h a t  ~ t h e r ~ p e o p l e  have done in the past. 

I would l i k e  t o  s a y  j u s t  a word  wi th  mga to pa ten t s  on 
shop t oo l s ,  processes and machfnes . I n  the p a s t  there has been 
a linoaae oaa l e s s  general feeling t h a t  f t was n o t  d e s f r a b l e  to  
take out patent8 on shop -koBa, p r o ~ e s s e s  and .tM@hf%k8S because 
w e  w ~ 6 l . d  be mere ly  educating o u r  cornpetition without any r e a l  
way to p r o t e c t  the fnventf on, NOW, 1 feel--an6 t h f a  is more 
o r  less a personal  phlloaophg--this f a  sub$ect  6s some q ~ s t f o n ~  
MT feelfag fa, and the departments and dfvfsSons I have served 
have agmed,  -Chat In the cases  where we have a pmductfOn 
machine--for example, a l a rge  machine of  the type which could 
be someone e l s e t s  end product ,  even though w e  may bufld i t  
~ w a e l v e s ,  and more a p e e f  a l l y  if we wre going to use a quantf t~ 
of those machine--we s h o ~ d  cons ide r  pa t sn t fng  the maehfnne and 
we must, sf course, always conduct an fmf a.1 ngemenk fnves t f g a t i s n .  



You wfP1 pardon my again going back t o  the Fkactfonal  H o m e -  
power Hotor Department f o r  a t y p f e a l  example, Thefaa Kafaar  
s t a t o r  winding gaachfnes a r e  used very extensfve ly  fn the COB- 
pany and a s v e r a l  hundreds of these machlnea a m  f n  me.  Anyone 
walkfng through the  p l a n t  can see  the machfne, can g e t  a good 
fdea of how i t  works, and would be a b l e  to d u p l i c a t e  a t  l e a s t  
the  p r fnc ip le  of the  machine wf thoeat any g r e a t  d f f f f @ ~ % % $ ~  
This machfne was patented and until two years  ago, when the 
p a t e n t  expfred, we k e p t  the e n t f r e  fmdustry from m f n g  1%- We 
a r e  now fmfomed that, s e v e r a l  eompmfea a r e  penttfng f n  these 
machfnes. So ,  where a machine could be dupl fca ted  by  merely  
see ing  It ,  I f e e l  t h a t  f t  f a  probably d e s f r a b l e  to  p r o t e c t  t h a t  
machine w i t h  a  p a t e n t *  There a r e  a l s o  cases o f  r epekf t tve  
me thods o f  manufac t u r e ,  processes s w h  a s  dipping,  baking, 
e t c  ,, which f f  they a r e  p a r t f c u h a r l y  valuable ,  a r e  probably 
worthwhile pa ten t ing  became I do n o t  be l feve  t h a t  you can keep 
f o r  many years  a  process s e c r e t  from people outs fde  the Company. 

An Iapor '&ant th ing  t o  b ~ a r  fnz  mind f a  t h a t  w e  have only one 
year  from the time a  device fncorporatfng an f n e e n t f ~ n  is pub 
f n t ~  publfc  use, o r  so ld ,  o r  descr ibed i n  a p r in ted  p b l f c a t f o n ,  
i n  which t o  f i l e  a p a t e n t  a p p l f c a t f  on, 

Mow a  word about ehargea f o r  p a t e n t  servfcea The c o s t  of" opes- 
atirsg Patent  Services  Bpar tmen t  is  bf l l e d  $0 the o p e m t f n g  
departments.  We have a d i r e c t  charge % o r  paterat app%feat fono 
Them are  th ree  dff'femgit c l a s s e s  of p a t e n t  app l fca t fon ,  depenb- 
i ng  on the  Importance t h a t  the  department p laces  on the  fnven- 
t ion ,  the charges befng, respect fve ly ,  $1000, $600, and $400, 
This f a  a  d f r e c t  charge i n  t h a t  the annual  assessment for the  
P a t e n t  Services  Department w f  ll. d f r e c  t l g  r e f l e c t  these  amounts 
f o r  p a t e n t  app l fca t fons  f f l e d ,  Those charges use up, roughly, 
one -half c8 the expense of opera t f  ng the  Fa t e n t  Se rvf cea Depart- 
ment, and the mnafnfng p o r t i o n  of t h a t  expense--the o t h e r  ha l f - -  
is- df s t r f  buted anong the  opera t i n g  departments f n  df r e @  t r e l a -  
t f j n  t o  n e t  s a l e s  b i l l e d .  I n  o t h e r  words, the theory 1s t h a t  
the  opera t ing  departments should b e a r  thefa, sha re  ~f the cost 
of eervfce and, i n  addf t ion ,  should pay a  d f r e c t  charge f o r  
speeff I@ work done f o r   the^, 

Many tfmes, an  i n d i v i d u a l  nay have heard tha t  a  p a l ~ t f e t d a r  
p a s t  o r  f e a t u r e  f s  pa tented .  I n  o r d e r  t o  f f n d  out  whether t h i s  
is  t rue ,  a l l  he has t o  do is  t o  e f t h e r  w r i t e  a  l e t t e ~  os @a91 
the a t t o r n e y  handl ing hip; p a r t i c u l a r  department,  I n  c a s e  you 
do n o t  know the name of the proper  a t t o m e $ ,  M r ,  P o  S ,  Mack, 
Manager of the  Domestic Pa ten t  Ssrvfces  Sect fon ,  w i l l  famedf - 
a t e l y  r e f e r  you t o  the pkOpek fndfvidual .  There f s  no f o m a l  
a u t h o r i z a t f  on needed to  contac't the  Pa t e n t  Sesvf ces Department 
on any ques t ion  and the  charges f o r  a l l  work except  p a t e n t  
a p p l i c a t i o n s  and P i  t igatfom a r e  a c t u a l l y  covered by the  d e p a r t -  
traent annual assessment ,  I n  o t h e r  words, the re  is no df r e c t  
b f l l i n g  except  f o r  p a t e n t  a p p l i c a t i o n s  and P i t f g a t f o n ,  







t o  meet the requfre  
worko These approv 1s of couri"~e do RO% fnclu.de @s 

. afdera t iona  such aa p r i c e  and d e l i v e r i e s ,  these be 
d e a l t  wf t h  by Purchasingo In s e r  t o  keep $3.6 to B.la~.adl@ the  
above aaafgmen%a, the Labomto Engineem am eona$antIy en- 
gaged fra the sea rch  f o r  and $he valua t foa  of new developments 
in the f i e a d  of  e r f a l s  and processes comfng  fro^ fns ide  
ou t s ide  the @ o ~ p  , In t h f s  way, the  h b o r a t o ~ y  Spr%dge~ the 
gap between the  fundamental maeareh  a c t f v f t i e a  9% o u r  Research 
Labora to  ~y and Engf neer lng  o r  Manuf'we t u r fng  i 

I t  fa  r e a d i l y  apparent  t h a t  the  r e l a t f v e  emphaafe placed 
on development of  se%a'\pf ce ac t f v f  tf es w i l l  depend upon the  p ~ o -  
duc 6 akea served and, f u r t h e r ,  t he  p a r t f  cuhar  needs 0% the 
Ind iv idua l  pa~oduc t departments w f  ll r e q u i m  spee$a l fza t fon  
I n  c e r t a f n  aspects  of Metallu~gy, Chemfstry, stc, f n  c e r t a f n  
Pabosatorfes ,  Thus oratstandfang a u t h o r f t f e a  on va~foeaa  aub3ects 
w f  ll develop i n  d i f f e r e n t  l a b ~ m t o ~ f e s ,  I n  P f t t s f  f e l d  f o p  
example, magnetic s h e e t  s t e e l  .%a a  mate r i a l  of major fmport- 
ance i n  bhe manufacture of t ~ a n s f o m e m  and i - b  1s n a t u r a l  t h a t  
Wes ton Morrf ll and h f s  men have concentrated on thf s a p e c f a l t y  
o v e r  the years and have achfeved the  s t a t u s  of a u t h o r i t i e s  
n o t  only faz the  Company b u t  i n  the  world, I n  Lynn a t  the 
Thornson Labo~aa to~y ,  Bf ll Badger, f n  responding t o  the needs of" 
%he A f m r a f t  and Turbfne Bfvfsfon,  has become an a u t h o r f t y  f n  
t h e  f i e l d  of "Super Alloys o ' '  I n  E r i e  Home Ref rfgemtsxo Lab~ks- 
a t o r y ,  Nick Woolaafch and h f ~  asasc fa tea  have developed a  g r e a t  

Q 
d e a l  of experience wfth braz ing  of almfnum s h e s t  b e w u s e  of 
the  fntroductisra of the m a t e r f a l  and method i n t o  lthe hanu- 
f a c  t u r e  0% home ref  r i g e r a  t o r s  , A t  Bhf lade lphfa  , 
has c o n c e n t ~ a t e d  on. the e l e c t r ~ p l a t i n g  of alumin 
because of  the needs of the Switchgear Depagdtrnen 
tady, the business  of deafgnfng and manufacturing motors and 
genera tors  has r e s u l t e d  i n  a g r e a t  d e a l  of a e t f v i t y  %m. the 
f f e ld )o f  e l e c t r i c a l  Snsuls t fon ,  and Ed Flgnn f s  a top-notch 
a u t h w f t y  In t h f s  a r e a ,  I: could go on and on wi th  sfmflaaa 
examiles, and 1 r e a l i z e  t h a t  stoppfng here would be u n f a i r  f f  
H d i d  n o t  po in t  o u t  t h a t  the re  a r e  manyg many o t h e r  such 
people who have specfalfz'ed f n  d i v e m e  s u b j e c t s  located a l l  
over  the Company. 

One might ask what se rv ices  these  pars^& can o f f e r  you 
oases and above what i s  ava%hible  from the many f fne t e c M f c a 1  
se rv fce  mew. who represent  o u r  vendors., Thfs t a l k  fs  n o t  meant 
in any way t o  d e t r a c t  from the  valuable  con t r Ibu t .5~ns  made t o  
our  design and manufacture by representa t fves  0% o u r  vendgm. 
Emewer, f t m u s t  be kept  f n  mfnd t h a t  the U b o r a t o r y  Engfnser 
approaches hf s s p e c f a l t y  from the  8 tandpofnt of the consumer, 
and h f a  knowledge of a  m a t e r i a l  o r  process fs  more r e p ~ e ~ e n t b -  
t f v e  o f  what a producing Indus t ry  can o f f e ~  ra ther  than befng 
Ifmf h d  t o  the output  of the a fng le  producer ,  H i s  lrnaje~a. con- 



s f d e r a t f  on f s the same a s  yaups--%he sueeessf  u l  rnanufac Lure and 
performance s f  a Q-E product ,  Bfa I n t e r e s t  In kespfng Geunem9 
E l e c t r f  c fnnovatfons i n  desf  gn and manufaeturfng esnffdent iaE 
is a l s o  a s  s t r o n g  a s  yours I n  ~ d e r  to do hies Job he m u s t  have 
s t r o n g  t echn ica l  contac ts  wi th  the outs fde  suppL"Lers of' n n a t e ~ i a l s  
and therefore  he serves  as  a  source of condensed fnf a m a t i o n  
f rora the whole t r ade  When the problem of rnaterfal  s e l e e t f o n  
o r  design f o p  a  gfven process reaches a  s t a t e  of specf fdcs ,  
he fs noti hesf t a n t  t o  c a l l  upon technikcal. representa t fves  f m m  
the outs fde  vendom so t h a t  t h e f r  t a l e n t s  may be brought t o  
b e a r  on our  problems. 

I have always been fenpressed by ths  e f f o r t s  expended by t o p  
management to  e s t a b l f s h  and mafntafn s t rong  re la t f snshfps  be- 
tween the varfous naaterfals and process erngfneeps f n  the Company, 
f n  t h e  i n t e r e s t s  of coordfnatfon of e f f o r t  and easy exchange of 
d a t a  and ideas . Ira Metallurgy, f o r  example, we have a Company- 
wide committee wi th  r e p ~ e s e n t a t f  on from a l l  the ma te r i a l s  and 
pPocssa organfzatfons in the G e n e ~ ~ f l  E l e c t r f c  Company. I t  fn-  
eludes naembemhfp Prom p ~ o d u c e r  i n t e r e s t s  Pike Ga~boloy as well 
a s  the genera l  Company labor$tor-les -- the Rmeaa~ch Labsra t o r y  
and General Engineering Laboratory I would say  t h a t  the  
b igges t  advantage of thfa  gmup f men your standpofn& i s  t h a t  
f t gf ves any one General Elee trf c me t a l l u r g f  s t the key to  tap- 
ping the barge r e s e m o f r  of knowledge and experfence represent -  
ed by the group. The same 'Ps t r u e  of o t h e r  groups concerned 
w i t h  Inaulat+fsn,  Chemfstry, Weldfng, e t c ,  Thus, ief the Labor- 
a t o r y  Engfneer i s  contacted on a  problem Byfng in a f i e 3 3  con- 
cen t ra ted  on by another  1abor8toky9 he 1s aware o f  the a a a f s t -  
%nee on t h f s  problem a v a f l a b l e  to him and, f n  my expOerfence a t  
l e a s t ,  he w i l l  n o t  h e s i t a t e  t o  make ample we of f t ,  

Any of these so-ca l led  " ~ o r k s  h b o r a t o r f e s P I  are s e t  up pki-  
masfly to  serve  t h e i r  own a reas  dnd they a r e  ffnanced by  the 
product d f v f s f s n s  i n  that a r e a ,  For  th fa  reason, should you 
need the segavfces of a hbesbsratory Engineer, you skould c o n t a c t  
the  &bboratory most c l o s e l y  asscacPated bg organfzatfon and Ilsca- 
t f o d w f t h  your own department,  I thfnk from the  foregofng 9 %  
w i l l  be apparent  t o  you t h a t  when desf red, t h f s  method sf p m -  
cedum w f l b  a l s o  brfng ajo b e a r  on your problebln the t a l e n t s  of  
o t h e r  s f m i l a r  gmups . W e  Laboratory Engineem a r e  glad to  Pen2 
a  helpfng hand where necessary to  our  b re th ren  fn  o t h e r  laborb-  
t o r f e s  . We f fnd  !&.at we g e t ,  by and l a rge ,  a s  much assiestanee 
a s  we g i  ve . However, we have no des f r e ,  nor  do we have the 
f a c i l f t f e s  and tnanpowea to undertake a c t f v f t l e a  whfeh should be 
pursued by another  l a b ~ ~ a a t ~ r y  l f k e  our  own 

I have ta lked a  g r e a t  d e a l  about au thor1  t f e s  f n  the f f e l d  of 
ma te r i a l s  and processes and now, f n  o r d e r  t h a t  you mfght g e t  an 
idea of what one looks lPke, I would l i k e  to  fntroduce Bob 
Crames t o  you. Bob fa  a  Meta l lu rg fca l  Engfneer in the Metal lur-  
gf cah Sec t f  on ~f the  Turbf ne Dfvf afon Laboratory, and over  the 



p a s t  ten  years has buPl t  up q u i t e  a repuGatiow. a s  an a u t h o r i t y  
fn the f i e l d  of non-f ergdous ~ a s t J  rigs . 1 know you w f l a b  be i n t e r -  
es ted f n  Bob Is d e s c r f p t i s n  of' hPs acttfvf t fea  1 gfve you Bob 
Craamer, 

1 have about t en  d f f f e r e n t  d f v i s f  ons to  m y  Job and 1 jll t r y  
t o  enumerate these--nut necessa r f ly  .in the  o r d e r  of time cOmSUp- 
t f o n  or t h e f r  fmpnr tame,  

Probably one of the  f i  rst  ones whf eh would be of most Snteaa- 
@ s t  t o  you fel lows would be the eva lua t ion  o f  new a l l o y s  and 
processes .  ThereDs n o t  t o o  much to the new a l l o y s .  We run t e s t a  
an  new a l l o y s .  I f  i t D s  r i g h t  and we th ink  we cam use f t ,  we 
w r i t e  up a apec5f iea t fon .  I n  the  processes ,  f t  i s  a l i t t l e  moss 
complicated because there a r e  a h o t  o f  these people who came i n  
wfth b l g ,  long s t o s f s s ,  

F o r  the about the p a s t  f o u r  yearn we have been hearfng about 
a h e l l  molding, Now, I s p e c f a l f z e  f n  a non-ferrous m s t f n g  and 
from my pofnt  of  view s h e l l  molding f s  n o t  the panacea f o r  an 
aluminum o r  magnesium c a s t i n g .  I d o n ' t  know whether youave  been 
approached by any people who have been t r y i n g  t o  $el1 the fdea 
of s h e l l  molding, b u t  from the experience t h a t  1 have had, and 
the fokundrfes t h a t  w e  have been f n  con tac t  wfth, tits prspaganda 
has been m o s t l y  p u t  out by the r e s i n  m a n u f a c t ~ r e m ~  and the re  
fs  no one who w i l l  come o u t  and g ive  you a d e f i n i t e  psfcie on a 
s h e l l  mold unless  f  t f s an extremely ~ i r n p k e  f tern, 

The second see  t f o n  0% my work i s  c ~ w c e ~ n e d  w i t h  the eheck- 
i n g  of quakfty.  Thfs is a r e l a t f v e l y  afrnpPe thfrag, A man comes 
i n  and says ,  %ere I have a d i e  cas t fng ,  and f t g s  got  hole% i n  
i tof '  Well, p r a c t i c a l l y  a x %  d i e  cas t fngs  have h ~ h %  9 w  them and 
I look pt ft and t r y  t o  tiell hfm whether f t w f  thrn reason O F  
n o t ,  -;r 

The t h i r d  groupthng is t h e  setting of s t andards .  Many times 
&he p r f c e  of a c a s t i n g  f s  bonnected wfth the degree sf perfec-  
t i o n  requfmd,  If a cae t fng  f a  t o  be p r e s a u ~ e - t f g h t  and ha8 
t h i n  wa l l s  and fs compbfcated, the foundry man himself' w f P 1  
s e t  up a high p r fce  because he f i g u r e s  he m i g h t  have to  e a s t  
two castfnga i n  o r d e r  to  g e t  one good one,  whereas %% the 
engineer  o r  whoever 1s doing the  dealgnfng can s e t  a lower 
s tandard and accept  s o  much porosf tg ,  the  p r f c e  f s  down accord- 
i n g l y ,  

Then, 1 a l s o  auggea t c a s t i n g  methods, Occasionally a man 
9 4  w i l l  come f n  and sag, Well ,  I u v e  got  a p a r t  that we're havfnag 

t l  tl Pf a tough t fme machining, o r  Row else @an H get f t ,  o r  "how 
should 1 have t h f a  p a r t  made o r f g f n a ~ l y Q g '  And then P Book 
over  the  p a r t  and suggest  what method I think f a  app14cabPeo 



I n  t h i s  case t h e r e  f a  no s e t  P U ~  a s  t c ~  the quant.ftg,  He mag 
have had d f e  c a a t e ~ a  here who aafd t h a t  anythfng above 9,000 
o r  lQ,OOQ is agpl fcable  $or  a  d f e  c a s t  p a r t ,  But, on the ~Lhhs? 
hand, a  year  o r  so ago we had a  case where t h e y  W ~ F B  makfng a n  
e l f p t i c a k  r l n g  t h a t  was about e f g h t  fnehes 9n dfametsr  and had 
a  r a t h e r  eomplfcated edgingo I t  was e a s i l y  ~achfrsed  due to 
the grooves,  I t  had a  grooved edge, but i t  would. be veyg d i f f 4 -  
c u l t  % o r  anyone t o  machine the r i ng  t o  t h a t  shape a 9% was 
simple to machine the ,  groove In to  kw8 f l a t  pf e ~ 8 8  am5 to make 
a  d i e  c a s t i n g  ou t  of i t  and the  d i e  c a s t i n g  coa t ,  wf th  dfea 
and everythfng, came t o  around $25 ,CQ a p iece ,  whereas the 
machfnfng o f  t h i s  simple e l 1 9 p t i c a l  r3ng was .rumafng arce~v;.,d 
$100 Now, they o n l y  wanted ssnethiazg l i k e  75 pfeces ,, a s  you 
can see  t h a t  was a  low p~asdkp~tf on wfth a hfgh p r o d m t f ~ n  metho9 
I a l s o  a c t  a s  r e f e r e e  between the vendor and the engfneeq sub- 
c o n t r a c t o r  and cus tomer ,  J m t  l a s t  week I was 8% the foundry  
and a  s u b - c o n t ~ a c t o r  c a l l e d  up and he had reye@ ted a  n m ~ b e r  or" 
cas t ings  on Shf a foundry Secauae theg d f d n D  t meet hfs t o l e ~ a n e e a  
Me had a  machine p r i n t  and .St c a l l &  Tor a  to%erance s f  p lus  a r  
mfnus two m f l s  f o r  a sand cabt fng .  Nm such a thfng w o d d  be 
impossible to  ho ld ,  buf, the sub-cont rac tor  had %he p r f n t  and 
he thought f f  he p u t  those castfnga f n  and GQE, found out, 
they would throw the whole Pot back a t  hfm, We1P, 1  tuck my 
neck o u t  and to ld  hfm t h a t  the  tolerances f o r  sand caakfng 
were much g r e a t e r  than p lus  o r  minus two, I n  f a c t ,  thfa  feP1ow 
had the tolepanee on thfa one s e c t f o n  ~unrntng a s o m 8  p l u s  0%. 

mfnua f o u r  rmfls, which was exceedingly good, 

I a l s o  seeomeradl a l l o y s  f o r  var f  om applf ca t f  ony, Here we 
have a v a r f e t g  of a l l o y s  sf comparaSLe coa t  and performance 
These a l l o y s ,  i n  genera l ,  vary w9 t h  the metal  market,  Mow, 
t he  z inc  p r i c e  is beginning t o  f a l l  and we can g e t  z f n c  a s  
low a s  4 2 ~  cents  a  pound, Now, i n  some o f  these obJeet ivef3 
t h a t  yous re  ~ 0 k k f n g  f o r  thfa  would fndfca te  t h a t  z inc  d i e  c a s t -  
fngs a r e  apparent ly  comfng back i n t o  the2 a? ~ w n .  When the afmc 
is JLI? around 17 and 15 cents  a  pound, 1% fs u s u a l l y  cheaper" t o  
paad the same p a r t  as a n  aluminum d f e  c a s t i n g .  C)hcoume, the 
p r i c e  of  $one of these a l l o y s ,  s i n c e  thatQa what you a r e  m f n l y  
concerned w f  t h ,  varfea y i  th the  p e r f s m a n e e ,  Jm t bws weeks 
ago we had one occas f sn  where apgasent ly some ventlola s a i d ,  
"I can g f v s  you t h f s  m a t e r i a l  a t  112 c e n t  a  po'hs8~d l e a s  than 

81 the m a t e r i a l  you a r e  caPBfng f o r ,  The people fn  Pn.wchasfng 
agreed to  tihat change fn a l l a y ,  wf th  the engineem p e m f s -  
s fon ,  and then they f o m d  QUL t h a t  theg were loafng 50 pepcent 
of these caatfngs due to cmckfng due to the low d u c t f l f t y  of 
the  cheaper a l l o y .  So they had to  go back t o  the1 r o r f g f n a l  
s t a n d .  If they had ta lked to  us befbre t h a t ,  w e  could have to ld  
them tihe t rouble  t h a t  theg had experienced f n  o t h e r  departments " 
I a l s o  recommend pmceases t h a t  a r e  n o t  J u s t  cas t fng  processes ,  
b u t  fk someone has a  p a r t  t h a t  l ~ o k s  a s  1% f t fa more app l i c -  
a b l e  f o r  the  fo rg ing  o r  a f ab r fca ted  b a r  o r  an e x t r w f o n ,  w e  
can usual ly  see  the advantages o r  dfsadvantagea and can t e l l  
f r ~ m  s t r i c t l y  an impartfa1 vfewpofnt, 



Design changes have also been s u  
an engfneer cornea tfiown an6 he sags ,  e l l ,  I 'd Bfke La make 

I f  t h f s  p a r t  a s  a d f e  caa tingo Hs has heavz w a l l s  whfch a s e  f m -  
p r a c t i c a l  i n  d f e  castfmg, or e lse  he has t o  have heavy wa%Xa, 
and he wants a d f e  e a s t f n g  which would mean tha% he w f  ll have 
t o  contend w i t h  a  l o t  of p o r o a % t y ,  

The n fn th  f tern on my $%st is the fnvea t iga t f  on o f  vendors 
18 As B i l l  p rgv fo  By s a id ,  I fnveatfgatie these vendo 

o u t  what t h e f r  techrafcal ab f l i t . i e s  a r e o * '  I n  addf t fon  t o  t h a t ,  
t he re  a r e  two o t h e r  reasons QF mquf ~emenLs 88 far a s  the 
Scheme tady W orka fa. concerned The Aerrzsnautics & Orchance 
Department, f n  conJunetion nf fh thg A f s c r a f t ,  o r  the A m y  A f ~ a  
Force,  requakes t h a t  people be approved by the Scheme tadg 
L a b ~ m t o r y ,  aa we l l  a s  t he f r  own pemonnel And then, f n  same 
of  our  p a r t s  66. peakfodfeally aalaft some 02" o u r  zfnc d fe  ~ a s t e m ~  
We have an a g r e s ~ e n t  wfth the Undsmr",tsm k b o r a t o r g  fn 
Schenec tady . I don% tnno nhheher 19 ;  applfee t o  some of the 
o t h e r  p l a n t s  o r  n o t ,  bu t  we a r e  $a v f a f t  the zfnc d i e  c a s t e r  
and check up on his  c ~ n t r o l  methods periodfealEg, and by dofng 
t h a t  and b y  checking the d i e  caatfnga a s  they come Sn the 
p l a n t ,  w e  e l fmfnate  t h e i r  ~ e q u f  ~ernenta  f o r  a long ten-day 
steam press  check an a l l  d l  e caa t%ngs 

Probably the l a s t  p s f n t  5s the dfasemfnatf on 0% f n f s m a t f  ono 
Mow t h a t  covem two groups,  One 5s the Company pemonnel ,  
Salesmen come i n  wf $kl new fdeas, new methods, e t c  , and they 
come i n  t o  o u r  g ~ o u p  and 1 usual ly  w r f t e  up a b lu rb  of some 
s o k t  a t a t f n g  t h e f ~  claims and d f s t ~ i b u t e  it t o  those pgople 
t h a t  9 f e e l  a m  fnter8eated,  My CIiaL~fbsatfon l f a t  XIOW fs r a t h e r  
haphazard, becauae there have  bee^ s o  many @&ing@a both fn 
Pumhasfng and Laboratory personnel  thaL I j u s t  send them ou t  
t o  the people 1 know If any of you fndfvfduala a r e  f n ' s e ~ e s t -  
ed fn obtafnfng any of tkaeae f o w d s y  d f s a e r t a t f o n  ~ e p ~ r t s ,  o r  
any in o m a t f o n  on repor t s  regardfng paasceasea, 1'1% be glad 
to  Bnc, 4 ude you f n  any l f a t  o r  answer any apeeff f @  gues t f  ona 
you ha& f n  mfnd, The vendoa.a come i n  aeekfng i n f o m a t f a n  a s  
t o  where they a r e  mfgbg t h i s  type 0% c a ~ t i n g ,  o r  wheke they a r e  
using t h i s  type 0% metal ,  o r  d~ 1 th ink  they would be usfng 
t h f s  process,  and s o  fo~tkn ' ,  In turn, I wuaPBy send them 
a k ~ m d  t o  indfvfdual  Purchaafng peop le .  Thfs works f n  a two- 
way d e a l ,  Very f r e q u e n t l y  pespbe ea19 up and- Bay, %@ have a 
problem i n  conductfvf ty We would Bike to  m e  a l m f n m  Do 
you know of anythfng being done along such and such a 15ne0 91 

Wel), some of these vendors come I n  and 1 can ask  thean, We 
a r e  usual ly  c a r e f u l  who we a s k ,  We know our  vendors q u f t e  well 
and moat od" the reputable  ones w f l B  keep our  conffdenee,  And, 
of course,  w e  c a n D t  %%nd ou t  too much about what o u r  competi- 
t o r s  are doing, but  occaafonal ly %hey come i n  and they can 
r e a l l y  l a y  us open. 

ThatBs jm t  about  the extent 0% my work I n  genera l .  1 



Thank you, 

Any ques t ions  here?  

A .  Well, i f  y o u b e  o u t  i n  F ~ r t  Wagme, fo-s example, you can gs* 
hold of Dean Thompson. I f  you have some gene%B Q ~ B S ~ ~ ~ B C S  
he--if  he f e e l s  he cans t  answer it Toma you--tells J T ! 2  Y O L  @387 

always drop a l i n e  t o  w here at, Sehenectady, b u t  wr; wotl?td I?"?-- 
f e r  being the alternatives * 

A .  Then i f  one of these f ellowas, OYE If f l f t y  ~f theK, 
you fe l lows,  e i t h e r  one of you, and ask g o w  advice on 8 % 

p a r t i c u l a r  p o i n t  or where they mfght go,  you  w&"rsldnO t I " s o w ~  a t  
them, would YOU'? However, you mu8 t t ade ra  tand t h a t  w e  "%de 

s p e c i f i c a l l y  f o r  the Schenectadg a r e a ,  We re p a r t  of tkf? 
Turbine Divis ion .  Q u r  c h a r t e r  includes s g r v f c e  bn the ~ t h 2 ~  
groups t h e r e  and i f  I t  should happen t h a t  some p a r t f c ~ l a k  
a r e a  has a l o t  of work of o u r  kind t o  do ,  K t  seems to nne t h a t  
t h a t  s p e c f a l t y  ought t o  be b u f l t  up i n  t h a t  p a ~ t i e u h 3 r  a_pr%. 
s e e ,  I mean t h a t  p o i n t s  o u t  &he need f o r  the f s c f l i t 5 s a  of t h e  
kind we've go t  i n  your a r e a  and I th ink  f t 3 s  c n l y  w e 9  t o  recsg-  
n i ze  t h a t ,  

A .  As you say,  though, you beccllie b e t t e r  on maybe heat, 13.~0- 
blems and another  l abora to ry  s n  o t h e r  problems, 230 303 W O H ~ ~  
prLmarily, a s  I: understand f t ,  f o r  the General E l e e t ~ i c  Cornps~y 
and aecondari  l y  for the Tuar"bfne Department, I s  the% r i g h t ?  

e n t :  Fellows, l e t 3 a  put  Gneae guys t o  W O P ~ ,  T ~ E X ' J ~  g e t  
t of i n f o m a t f o n .  What good fs: f t  t o  31% down hers fmaSde 

of-  the closed ga tes  of the  Schenectady W9rka if you  fe%lo-$a 
c a n ' t  e a l b  them o r  cans  t use them? C a l l  then!. Use them!  

t 

Comment: I th ink  t h a t  f n  your type of work a d ' l sec toyg  of 
know-how would be very use fu l ,  an8 I thfqk  t h a t  p m b s b L y  Fred 
Seymour, who is  w o ~ k f n g  f o r  Harry Mfl$eua an Ear. W t w m U a  s t a f f ,  
is J u s t  g e t t i n g  I n t o  t h i s  business and h e  mEght, bf? fnst~"ar!E?W- 
t a l  I n  greparfng  such a d i r e c t o r y  for the laboraLsz6es 

Fellows, the o t h e r  day when we %.d a aamager h e m  w e  had 
s o  much fun,  n a t u r a l l y  w e  had t o  heve ano ther  one back ,  IE 
a n t i e i p a t i  on of what mfght go on, we wera v e r y  carez"rrl ark1 
s e l e c t e d  one t h a t ,  w a l l ,  was of f a i l a l y  g~~ras3-sfze a t a t u m  a o  



t h a t  you can t r e a t  him mugh0  Now, as usual ,  you walk up to 
these people and you f i n d  out whet t h e f r  Jsb $ a  and you ask  
them f o r  a l i t t l e  fmformat f~n  a b u t  themaelvea 0% @oaaPae, 1 
knew he was John Turner and I knew he a l s o  was MmageP of 
Accessory T w b f n e a ,  and when 1 aaked $ 0 ~  any more f n f ~ r % a t f o n  

rr he s a i d ,  Thatca  enougho I f  anybody wants t o  know anything 
Pf e l se  they can come and ask  me, S~am2 ia  l i k e  we Om f n  f s k  a 

good seasfon;  s~ P c d  l f k e  t o  %ntroduce t a  you a t  t h f a  tfme Mr0 
Turner, Manager 0% Aceessoqy Turbfnes  , 

. . , John Turner 

t Thank you, Roy, 1 don" see  any reason f o r  ssgfng anythfng 
about  myself wfth a couple  of advanes pub%%cftg agents  o v e r  
here f o r  the l a s t  f o u r  weeks. If" you d o n 3 t  know about m e  yet, 
I ngl su~pgafsed, 

They usad t o  sag bn the Qanera l  E l e c t p i  @ C~mpany t h a t  a 
manageaa was a fellow who Pan amurid wf t h  a workfed Psok  okr the 
f a c e  o f  hfa a s s f a t a n t ,  but m d s ~  the new aehems of thfrags you 
@ a n Q  t have an a a a f s t a n t ,  8 0  now a malpagg~ 58 8 b i g  gun t h a t  
haan t been f f red g e t  , 

When Lamp aaked me t o  come o v e r  here about ten days ago, 
he aafd  t h a t  he hoped he was g 3 M g  me plenty  of tfrne t o  pre- 
pare whatever I was gofng f,o s a y ,  We safd t h a t  he wanted me t o  
t a l k  from the s tandpofnt  o f  management about value analyafis 
because apparent ly  some of  you %al lows  wepa havfng a BfttPe 
d f f r f c u l t y  In  g e t t i n g  management auppokt sn y o u r  a c t f v 2 t f e s  
I came t o  the decfs fon  t h a t  magbe the best wag t o  approach th fa  
pmgaaam was to break f t down i n t o  pa r t s ;  t o  do as $012 do f n  
value ana lys i s ;  and take  each p a ~ t  of  a manageap3s ~ e s p o n s % b f  - 
I f  ties --makke t fng,  engfneerfng, manufa@ turfng,  and f fnance-- 
and examfne the problem f ~ s m  each of these f o u r  parts o f  the 

bUsine7s a 

~ e % t a f n ~ ~ ,  f ~ o m  the s tandpolnt  o f  maske t fng ,  Valxe Analysis 
is gsfng to be a b i g  help, because fm the  General EPectrfc  Co, 
we 've alwaya grfded ourselves on the q u a l - f t y  of o u r  products; 
always talked about qual$-Gy, We Ove had qualf  t g  second to  none, 
N o w ,  u n f o ~ t m a t e l y ,  r i g h t  hand-In-glove wf th  th fa  was the f a s t  
t h a t  o ~ r  p r f ~ e s  were w u ~ i l l y  the h i g h e s t ,  *4~3 a r e s u l t ,  those 
of us who were fn  markstlng f o r  a n y  length sf tfme have brrlrht 
up all kinds  of s t ~ r f e a  t o  auppsr t  the q u a l i t y  o f  General Elec-  
t k f c  product% in o r d e r  to g e t  a hhfgher p r fce  for them, We 
were bmught  up t h a t  way* We were used to golng out and a l -  
wags being om the defenafve when 4 t came to  p r f c e  ., We dfdnc  t 
eXpe@t to be even second h lgbeat  in prfce--we were always the 
hfghes t ;  and most o f s p e n t  most  of o u r  tfme gofng around 
expPaf ning hf gher p ~ f  ees . 



We used t o  t e l l  a  s t o r y  i n  rnarketfng t o  express the hidden 
q u a l i t i e s  i n  a  product ,  We used t o  t e l l  t h a t  s t o r y  about  the 
l i t t l e  chocolate dog; the l f t t l e  g i r l  t h a t  went i n  and had a 
penny to  spend i n  a  candy a  to ry ;  you can probably remember 
when you used t o  be a b l e  t o  buy a  pfece of candy f o r  a  penny; 
and how proud you were when you went i n t o  the  candy s t o r e  ~ 5 t h  
t h a t  l i t t l e  penny i n  your hand and looked over  the a r r a y  of' 
the var ious assortments of candy tha-t were avaf l a b l e  f o r  a  penny 
i n  those days . Thi a li t t l a  g i r l  was doing t h a t ;  she had thf  e 
one penny t h a t  we wanted t o  spend, and she  wanted t o  be su r e  
she was going t o  g e t  the moat value f o r  t h a t  penny She went 
i n  and looked over  a l l  the candfea on t h a t  counter ,  and she  
picked out  a  l i t t l e  chocolate  dog. She s a i d A  ''1'11 have one 
of those l f t t l e  chocolate  dugs, r i g h t  t h e m .  The clekk 
reached i n  and g o t  the chocolate  dog and she  handed the c l e r k  
the  penny and took the chocolate  dog, looked a t  i t ,  turned 9 t  

I t  around, and handed i t  back and s a i d ,  Nope, I d o n u t  want t k ~  t 
f 8  chocolate dog. And he s a f d ,  "well ,  what8a the mat ter ,  Mfsa,  

w i th  t h a t  l f  t t l e  chocolate  dog%" And she  s a i d ,  ' 'well, t h fa  
is a l i t t l e  g i r l  dog and I want a  l i t t l e  boy dog9'"b clerk 
m i d ,  "But there  i s n ' t  t h a t  rruch d f f fe rence  between a g-Pkl% dog 
and a boy dogo"  She s a f d ,  "1 know, bu t  the re  t h a t  muel? 
more chocolate! ! " 

You can see  how low we had t o  s toop i n  t r y l n g  t o  p u t  ackgaas 
t o  a  customer t h a t  he was g e t t i n g  something more than he would 
on the o t h e r  f e l l o w ' s  product .  

O f  course,  s e l l i n g  t h i s  way made the c o a t  of aaJes hfgh, 
and t h a t D s  no t  good, The General  E l e c t r i c  Company has been 
g u i l t y  i n  p a s t  years  of holding an umbrella over  our  coupetf-  
t i o n .  By '&hat I mean t h a t  wegve b u f l t  n pmduc t, so ld  it a t  
a premium p r i c e ,  and allowed competit ion to  move f n ,  I thfnk 
thf  s happened m o ~ t  r ecen t ly  wi th  the  Dfsposal,  where k o s  n h e  
yea s we s p e n t  money developiqg, g e t t i n g  i t  gofng, csnvfncfng r all,  the c i t y  sewage d i s p o s a l  e n g i n e e n  t h a t  t h i s  th ing  wouL3ngt 
c l o g  up t h e i r  sewage d i s p o s a l  sys tern. The p r i c e  on f t ,  w e  
thought, was a  f a f r  p r i c e ;  thought it had been engfneerealo We 
had the only one f n  the, buafneas . Yet, what happened D, Com- 
p e t i  t fon  began t o  move 'En and s e l l  a produe t which waana t a s  
good, but  I t  was almost a s  good. They were a b l e  t o  se l f  4 t  8t 
a  lower p r f  ce and make a  prof i t ,  That s what I mean when 1 
say t h a t  we have been g u i l t y  i n  the p a s t  o f  holding an utllbreLla 
over  our  competft ion,  a l lowing them to move f m  underneath us, 
because we haven t been dol lar-conscloua;  we havenB t been 
cents-consc2Ous. We h a v e n B t  done the  b e s t  job we can ,  f aaom 
the s t andpo in t  of taking c o s t  out of a  product .  

Another p o i n t  is t h a t  w i t h  the  goals  t h a t  have been s e t  frpa  
the  General E l e c t r f c  Company f o r  the next  ten  yeam--the f o u r  
b i l l i o n  d o l l a r  g o a l  t h a t  we t a l k  about--we gll never aceomplfah 
t h a t  without  h igher  volume on our products and we gl$ never  ge t  
the volume wi thout  competi t ive p r i c e s .  So, c e r t a i n l y  f m m  a  



nnarkethg s t a n d p o i n t o  v a l w  ana lps f s  fs a t ~ ~ l  which  5% gofng 
t o  make the marketfng manus job e a a f e r ,  

M m ,  the paad o f  a p ioneer  in any business  PPa rough; you 
fel lows a r e  goSng t o  have a rough +,%me, L a w j v s  had a rough 
t h e  f o r  yeam i n  g e t t i n g  value ana lga l s  s t a r t e d  I n  the General 
E l e c t r i c  Company, but l ook  at hfm now! He% g o t  a s taFf  of 
a s s f s t ance  and he can sf t back and a c t  l i k e  a manager, You 
fellows have got  the same kind of a rough row t o  hoe ,  You will 
have some sympathetfc earn i n  the marketSng organfzatf  on 1 'd 
ge t  acquainted wi th  the b o ~ s  i n  the masketzng okganfzatfon of 
your var ious departments--get t h e f r  s u p p o ~ t ;  g e t  the % uppogat 
of the produe t planning man; heDIB help  you a. lot, 1 rode ave r  
En the plane wi th  Ed Green, product  planning man f n  Smal l  & 
Medim Motors, and we ta lked abou t  v a l u e  aneslyaia Ed f %  s f m e r e -  
17 fratereat  f n  It, and the more wfiag ta lked about ft, the more 
f n t e r e s  ted he becams, 

I th ink  t h a t  w i t h  the selBLng Job youeve go t  t o  610 f n  oaaderp 
t o  make t h i s  thfng r e a l l y  go o v e r  i n  gow own r~rganfza t fons ,  
gou can use any and a l l  help t ha t  30x1 cat g e t  fmm the market- 
Bng people,  

That s enough about marke t f n g  , Mow, e n g i n e e r h g  - Engf neem 
a r e  a g e c u l f a r  l o t ;  1 can say Shat--1% one ~aay?,elf", Severa l  
weeks ago you heard a man whom 1 conafder t o  be one 0% the out -  
s tanding engineers In Geneml EPec t ~ S c  Company--Sam Levf ne , 
I g v e  known hfm f o r  yearn ,  1 used to be i n  the A f r  Conclf"bf%aning 
Dept, I was f i e l d  sales managek when Sam was manager of engfn- 
eering of the Autsmatfe Beating D P $ f  sf on, a8 w e  c a l l e d  f t then ,  
Ow. the way out here I was t a lk fng  t o  Harold Coughlira and asked 
what Sana had had bo s a g  about value anaPyafa,  1 was amazed t o  
find t h a t  Sam had such a d f f f e r e n t  appzwach t o  consfdemt5sns 
of c o a t  and p r i c e  than he used ?a have when he was 8 d iv f s fon  

When I knew hfsr; he thought engineering c o u l d n o t  de- 
s fgn  nee$ a oos p ~ o d u c  t , We had t h e  best psodue t o  We had a q m l -  
f t g  pro8uct,  And, "BY golly, If ws had a good marketing or- 
ganfzatfon thegDd be ab le  to sell i t ,  regaxdlesa of the p r f c e ,  01 

I Ove heard hfn get i p  and t ~ % k  l i k e  t h a t  a t  a s a l e s  meetf9ngo 
1 understand you%e go t  a convert  now f n  Sam Levfne, Well, if 
you can convert  Sam Zevfne f n t o  supportfng your a c t f v f t y ,  you 
don" have t o  worry about  any department engfnBem, I can assu re  
yopa OF t h a t ,  Sam f s  a good engfneer ,  he is a thorough e n g f n e e ~ ,  
he was brought; up f n  the  a e l n ~ o l  where qualf ty was the only 
t h i n g  they thought abou t ,  An sragfneer doeaw % know how t o  talk 
f n  plus-ones; he ahways t a l k s  i n  p lus - two3$  Now, sf course,  a 
l o t  of you gentlemen a r e  engfneem. B u t  I D m  thfnking about 
the dea f gn engines r , 

G e ~ t a f n P y  fn thfla new c@smpetftfwe e r a ,  from a desfgn engfn- 
eesfng  s tandpoint  the engfnsem, as time goes on, w f l b  welcome 
yrara~ support ;  w i l l  wehcome you r  h e l p o  In o u r  own group--Accea- 



s o r y  Turbinea --we have some p r e t t y  hfghly eengfneered a r t i c l e s  
Other than inpeb lem,  whfch we make i n  q u a n t f t i e s  f o r  a lot 
of d i f f e r e n t  people, I guess the lowest prf  ce produet f a  
around $3000 a p i e c e ,  Well, t heyf  r e  highly engfneer~ed pro- 
d u c t s .  We s e l l  a l i t t l e  product t h a t  maybe weighs 32 l b a 0  and 
coats  roore than a C a d i l l a c ,  They f i l l  a d e f f n f t e  need f n  %he 
a i r c r a f t  indus t ry  and t h a t "  why w e s r e  a b l e  t o  s e l l  them, When 
w e  go t  on the bandwagon on value analysism we ca l l ed  a91 our  
engineers toge the r ,  We had the manager of engfneerf ng the re ,  
I was the re ,  and Larry Miles was t h e ~ e .  We were f o r t u n a t e  
enough to  have Larry wi th  us .  Me had our  manager of pumhas- 
fng  there  -- and we presented the whole s t o r y  to  the e n g f ~ e e m  
a s  a group and got  them to  agree i n  advance t h a t  they would 
l i k e  to  have th i s  s e r v i c e  i n  the  purchasing orgeniza t fon  t o  
a s s i s t  them i n  t h e f r  j o b s .  We to ld  thsm, I t u s  nothing more 
than a s e r v i c e  t o  you f e l l o w s .  You fe l lows have got  tough 
des ign  problems t h a t  you fave  every day, and yout r e  u ~ a l 9 y  
working a g a i n s t  a time schedule t h a t n s  a p e t t y  t i g h t  one-- 
especially i n  tihe a i r c r a f  t business--and youo r e  betng pomded 
over  the head a l l  the tfme b y  the manager of  e n g f ~ e e r i n t  k"or 
n o t  keeping up t o  schedule on new developments; and youn r e  
always i n  t rouble;  you8re  always under a l o t  of p ~ e s s u r s ~  
But here,  welre  going to  p u t  a group wfthfn o u r  puzaehaa.fng 
organiza t ion  t h a t B a  going t o  a a s f s t  and h e l p  you FeEIowso  
A f t e r  we sd s p e n t  about an hour  explafn ing  j7;at w h a k  t h f ~  pya- 
gram was, we c a l l e d  on s e v e r a l  of them to  g s t q  and s a y  what 
they thought.  Without exceptfon, they go t  up and s a i d  t h a t  
they would welcome t h i s  kfnd of s e r v i c e ;  t h a t  they wouM l f k e  
to  th ink  t h a t  o v e r  here  was a group Lhat was analgzfng each 
and every component from the  s t andpo in t  of value i n  d e t e m h -  
ing  whether the re  wasn ' t  some way I t  could be done a t  l s w % r  
c o s t .  So I donP t th ink  we I re  going t o  have any brouble, f ronl 

the  engineering s tandpoint,; b u t  I think,  j u s t  l f k e  any pmgram 
of t h f s  type,  ~ o u  have t o  prepare f o r  these things; youave 
go t o  g e t  the suppor t  of' the engineers i n  d e r  t o  make it 
s ulceed Tha t ' s  one reason why you peopie have been ouc;lected 
f o ~  t h i s  type of work, A s  I m d e m  t ~ n d ,  i n  t h f s  group here 
we've got  a bunch of' fe l lows t h a t  a r e  working f o r  the love of 
workinge They don? t want any c r e d i t ,  They're going t o  geb 
the  engineers take the' credf  t, o r  the manufacturing people t a b  
the c r e d i t  They r e  here  t o  do a job from the standpollat of 
helping the o v e r a l l  opera t ions  o f  t h e i  r d-epartrnent t o  make a 
b e t t e r  r e t u r n  i n  investment; b e t t e r  prof i ts; perf'om b e t t e r  
s e r v i c e  to  the customer a t  lower c o s t .  

Cer t a in ly ,  i n  d e a l i n g  w i t h  des ign  engfneem, you dOnqt  
want to  put  them i n  a p o s f t i o n  where g o u 9 e  t ry fng  to  show 
them up; wheke t h e y  w P U  th fnk  youBre  befng c r i t f e a l  of thef 2 
e f f o r t s .  Maybe some of you fel lows have worked i n  desfng e n g h -  
eer fng  work. If you have, then you can b e t t e r  appreciate %he 
vf ewpoint of the  des ign engf n e e r ,  



Our engfmeerfssg group, wf thaut exceptfon, w e  be l l eve ,  fs 
s o l d  on valye a n a l y s f s ,  One o f  the f S s s t  savings t h a t  HamM 
Coughlin and G I l  Qdom came up wi th  was the c a s t l e  nuL used 
hold the  Impel ler  on the trzrbssuperehakger s h a f t .  f t o s  a mach- 
ined n u t  t h a t  cos t s  about $3,6Q. The fmpel les  t r a v e l s  a t  very 
h igh  speed--up to  20,OQO rpm These boys suggested th%s nu t  be 
replaced by a  s tandard e l a s t f c  s topnut  t h a t  coa t s  25 c e n t s .  
Right here I have a  l e t t e r  fmrn our  Engfneering S e c t f s n  gfvfng 
a  number o f  reasons why t h i s  sugges t r a n  can not  be w e d ,  I ' m  
no t  $ u r p r i s e d ,  I f  y o u a d  spen t  years worklrag on t h f s  pmeluct, 
youPd th ink  of a  l o t  of reasens why i t eou ldnu  t be done, T h f s  
i s  the normal reac t fon  of any hman  bsfng--to s tand  up and de- 
fend what he has done However, w s  a r e  n o t  gafng to  take t h f s  
a s  being the l a s t  answer, We 9 5  ggofng t o  ask them t o  consfder  
i t  wi th  an  open mfnd, We're gofng t o  a sk  them t o  fol low through 
on t h f s  sugges t ian ,  

MOW, of course,  i n  our  busfness  wesve got  a  df f fTcu8t  p m -  
blem from the s tandpofnt of makfng changes f n  produc ts , We 
cano  t make changes fndfscarimfnately We have t o  g e t  the per- 
n f s s i m  of our  cw'somem, the A i r  Force o r  the Bureau of Aem- 
nau t fcs ,  t o  make a  change, If i t D s  on a  commercial a i r p l a n e ,  
i t  has ta be f ted f n  w f th the C ,A , A ,  Maybe what w e  P lh -ae  &.a 
do is come up wi th  a.11 the poss fb le  savfnga, a t  one tfme, and 
then snake a  coupbe of prototypes o f  tlaose pmducts  i n c o i f p r a t -  
fng  these  changes. Then mm them sn t e s t ;  g e t  the 108 houks of 
t e s t  t9me the engineer  feels +,hat he has t o  have before  he us  
s u r e  t h a t  thf a s u b s t i  t u t ~ o n  w i l l  stand. up a s  w e l l  a s  what f s  
a l ready f n c o r p ~ r a t e d  f n t o  the product ,  Also, t h e r e u s  tlis 3-00 
hours extended endurance t e a t ,  and then they Ove got  t o  have 
50 hours acce le ra ted  endurance t e s t ;  then they u s e  go t  a11  kfnds 
of checks t h a t  they f e e l  have t o  be made, A 1 1  t h f s  c o s t s  money 
and, of course,  t o  r-m through a  s e r f e s  of  t e s t s  Peke t h f s  f o r  
each and every poss$ble imp~ovement on  a product would be an 
expensf e  thfrago Youus l o s e  t h s  benef I ts  o f  value anaLysfs 
But w e  Jhink t h a t  we can do t h f s  by grouping them toge the r  a n t  
t ~ y f n g - t o  go through, fn e f f e c t ,  a redesfgn fncorporatfng aEP 
these  rnfnor changes , 

I th ink  t h a t B s  enough desf gn engfneerfng Let  Is go O n  
t o  rnanufac tu r fng  . Cer ta fn lg  pwchasfng  fs a  p a r t  o f  ou r  manu- 
f a c t u r i n g  organfza t fsn  and you should have f u l l  suppor t  the re ,  
and I fmagfne a l l  of you do .  You have the suppor t  of your maraa- 
g e r  of mamufac turfmg i n  t h i s  program, A s  I s e e  f t, the only 
a rea  fa t h f s  p a r t  s f  the  b w f n e s s  t h a t  you mfght rm i n t o  t rouble  
on f a  the confusion t h a t  may ex i s t ,  between th$ normal c o s t  re-  
duc t1  on ac t f v f  t f e s  f n  the manMae t u r i n g  ssganfza t lon  and value 
a n a l y s i s  work, We pr ide  ourselves, i n  o u r  busfness ,  on the 
outs tanding  r e c o d  of c o s t  redue t fona t h a t  we've made, Our 
r e a l i z a t f  on on o u r  budget* t h f s  year  in Accessory Turbines is  
around l5Q$, a s  1 r e c a l l  the  f f gums , We re proud of t h a t ,  



But we dong t thfnk +,hat the n0m,a7 c o s t  r e d x t i o n  act,$vi&y ~inC3i 
value a n a l y s i s  work a r s  one and the same and should be t reate8 
a s  the same, They a r e  two mtfaaelg d f f f e ~ e n t  programs. In 
c o s t  reductf on we work wf th  the Cost Reductfon Comam5ttee Ln 
which we have s e l e c t e d  key supervfsory  people withfn o w  mnu- 
f a c t u r f n g  o rganfza t f sn .  We9e corzstantly lookfng f % p a  .inpacved 
methods of manufacture f n  o r d e r  to  reduce c o s t s  Nost, 6f 
t h e i r B s  have to  do wf  t h  fmprowed methods; frnpraved means of 
manufacturfng the pmduct  to  the engfnee rcs  specf f f  c a t i o n s  
We don4 t see any c o n f l f c t  t h e r e ,  Cer ta in ly  you can ge t  those 
fel lows on your team by o c c a s f o n a l h ~  turn lng  somethfrig o v e r  
t o  them; l e t  them take claedf t % o r  it; g e t  them on  go^? team 
a s  w e l l ,  

I n  the f o u r t h  apea of a busfness--the ffrnavncfal area--yoc 
a r e n  t going to  have any t m u b l e  f f  you can come ~ ; l p  ~i th %he 
kfnd of savfngs t h a t  I s e e  on t h f s  board,  T h a t u s  all y c u  need 
t o  g e t  any manages of f inance  on your teaan, E e B l l  be ~ 5 t h  you 
a hum3red pe rcen t ,  Q+ course,  these ,  a s  9 s e e  it ,  the only 

91 t h ing  about a c c s c ~ t ~ n t s ' ~ ,  assTom Poy c a l l s  them, i s  t h a t  t h e y 9 9  
suspicfous guys E d  they want t o  be s u r e  t h a t  yaw savfngs a r e  
r e a l  savfngs . So j u s t  s t a y  'on yous toes a ~ d  keep feedring the 
accountants f n f o m a t f o n  l i k e  t h f s ,  and you wonR t have any 
t r a u b l e  wfth them. Your manager of f inance  w f l B  be s f g h t  on 
your tsam, 

Again, to  go back t o  t h e  a rea  of genera l  management, P 
r e a l l y  am amazed t h a t  anybody would have any t rouble  wf t h  
genera l  managers o r  managers of" business  as s l o n g  a s  thsy g e t  
the  s t o r y  a c r o s s o  Thfs i s  the s o r t  of th ing  that. a genera l  
manager l i k e s .  This appeals to  him r i g h t  off  the b a t  Here % 
a new approach to  so lve  some of the  problems t h a t  h e n s  faced. 
wi th  every day. 4 d o n B t  say t h a t  you want to  make a nufsanee 
of' yourself  by t r y i n g  to  cf r c m v e h t  the normal channels of 
com unicatfon i n  which you push yourself  f o r w a d  ox- t o  be tak-  

") fng ,a l l  of your accomplfshments d i r e c t l y  t o  the a t t e n t i o n  of 
the- genera l  manager of your opem t fon ,  bu t  c e r t a i n l y  thmugh 
channels you caw do the job, IWm, f n  our  o ~ g a n f z a t i o n  w e  have 
monthly b m i n e s s  revfews, and a t  the l a s t  monthly busfaaess re- 
view we asked o w  produbtion manager--pumhasfng comes ~ n d e ~  
the  productfon manager f n  our  apera t fon-- to  have our  v a l u e  
a n a l y s i s  boys come "l and gfve a s t o r y  on -the progress  Slnat 
they were making f n  connec t f o n  wf t h  value a n a l y s i s  a @ t , f v l t f e s  
There was an opportuni ty f o b  Karold Coughlfn and B f P  Qdsm t o  
g e t  up and t e l l  j u s t  what they wese dofng $11 eonnectfon w f t h  
value a n a l y s l s  work, I Id s a y  t h a t  f t was the outs tanding  pre-  
s e n t a t t o n  wenve had a'&. a business  review meetfng, Tbs menu- 
f a ~ t u r f n g  people, $he f f n a n c f a l  people, the  engfwleerfng people,  
the  market people were a l l  en thus ias  t f c  about  the program a f b ? r  
those f'elPows go t  through w i t h  i t ,  Well, t h a t ' s  the way to  
rEng thks ts the a t t e n t f  on o f  gowr genera l  management--through 
some r e g u l a r  channel,  through some r e g u l a r  a c t f v f t y  where you 
g e t  the o p p o r t m f t y  to  t e l l  your s t o r y  



I n  a  consumer goods business ,  value a n a l y ~ f s  has a def fnf  t e  
p l a c e ,  I n  a  producerss goods bvtefness f t  has a d e f i n f t e  place, 
But P m d e m  Land f  k ~ r n  Larry t h a t  the re  I s  been some ques t ion  
about t h i s  kfnd o f  an a c t f v f  t y  En a  defense product manufactur- 
ing  group,  Well, gentIemen, t h e m  may be some fa l lows t h a t  
d o n u t  norkg about $he c o s t  of thfs defense pknsgpam, but in AG'6 
we d Q n n t  have any of  those kinds of people t h a t  1 8 v e  r?m i n t o  
We are as v i t a l l y  concerned about the c o s t  ~f o u r  p roduc t s  ae 
if we were making goods for John Doe s t and ing  o u t  on the s t r e e t  
c o m e r o  There a r e  c e r t a i n  incen t ives  I n  any kind of a  defense 
c o n t r a c t  t h a t  enable you to make a b e t t e r  r e tu rn  an? I nves tment  
f o r  the Company f f  you a r e  ab le  t o  accomplfsh sav ings*  N ~ w ,  
ir, defense business ,  you e f t h e r  opera te  on a  cost-plus-ffxed-  
f e e  bas f s  o r  you opera te  on a redet ,em~inat ion type c o n t r a c t o  
B y  a  r e d e t e m i n a t f  on type c o n t r a c t ,  when you g e t  a l l  thlacugh 
prsdu@fng your product,  or maybe the r e d e t e m f n a t f o n  ? a f n t  
comes when gou0ve got 25% of your p r o d ~ c t f  on shfpped, o r  maybe 
509, or some o t h e r  po in t ,  bu t  a t  the p o i n t  of r e d t e m f n a t f o n  f b  
1s like a  poke^ gams--you g e t  the Afr  Forces,  o r  the  Navy, o r  
whoever ft 99 y s u n r e  d e a l i n g  wfth,  s f t t f n g  on one s f d e  sf the 
t a b l e  and you fellows a r e  s t t t f n g  om? the o t h e r  54638, You%@ 
trying t o  come to t e r n s  Pn e s t a b l i s h i n g  a  new pkice f o r  y o u r  
product,  based on your per fomanee  to  d a t e ,  Then y o u r  CUB- 

$ l tomer w f l L  come up wlbh a l l  t he  thfngs - Well, youeve  nafssed 
you r  schedule;  gou ought t o  be penalized on that9,  The a e m f  @le 
on your product h a s n u t  been too good; you ought 20 be penalezed 
on t h a t ,  Because you mlssed your  schedule we had to  c h a r t e r  
a  bm@h of a i rp lanes  and fly x m  prodm t t o  Europe and 9,X c o s t  
us $10,000 to  g e t  t h a t  product o u t  where I t  belongs ," ?hegull 
came up wf t h  all those thfngs and t h e ~ ~ l l  t a l l y  them up and 
say ,  "See, g s u 9 e  c o s t  us s o  many mflfforn d o l i a r s  on t h i s  
c o n t r a c t ,  s o  w e D r e ~ t  going "6 l e t  y ~ w ,  g e t  the prof','& t h a t  

tl we agreed o r i g i n a l l y  f n  our  c o n t r a c t  to  give you, Then ~ o u  
@ournteas.wf Gn. a l l  the thfngs youuve done -- well, maybe you d i d  
m f s s  yo$r sshedule by two weeks, bu t  you d f d  thaf ibecause $03 
ran fnt.4 c e r t a i n  t roub les .  BTE, the p r f e e  of yous pmduct ,  the 
c o s t  of rour  product,  plus p r o f ? _ t ,  IS maybe 90% l e a s  than $ou 
e s t f ~ a t e d  your cos t was gofpg t o  be when you went fn to  t h i s  
c o n t r a c t o  You should g e t  c.redf t for t h a t  c o s t  savfngo So,  1 
say f m m  the s tandpofnt of reducfng css  ts ,  t h a t 8  s the s ingPe 
most fmportant thing thab w f l B  he lp  you e s t abb i sh  a  b e t t e r  pro- 
fit r e a l f z a t i o n  on a  defense c o n t r a c t  than anything e l s e ,  A f t e r  
you've gone through t h a t  r e d e t e m f n a t f o n  sess ion  and have come 
t o  some conclwLons a s  t o  what kind of p r o f i t  g s u n ~ e  gofng to  
g e t ,  years l a t e r  you have what they c a l l  renegot fa t fon ,  We 
had one the o t h e r  day o v e r  f n  L p m  where they went back f f v e  
y e a m "  How, ~ n e g s t f a t f o n  1s handled b y  the Renegotfation 
Boaxd whfeh operates  o u t  of New Pork, I be l feve ,  I t  !a ent f  re- 
l y  sepakate from the Awed F o r c e s ,  I t B s  a separa te  agency en- 
t f r e l g  The f i r s t  thing they do is t h e g q l  send an. fndustr"i3. 
engfneer  i n t o  your p l a n t  to  see  and t o  l e a r n  about a11 gous 



varfous opera t fons .  H e ' l l  go t h ~ o u g h  everything wfth a ffne- 
tooth  comb. He f s  t ry fng  to  see  whether yous re doing evenay- 
th ing  t h a t  you can do to  keep the c o s t  of your product down and 
i t reduce the c o s t  of your product .  A s  f a r  a s  I !m conce-rned, I 
c a n ' t  see  any reason why value a n a l y s t s  i s n ' t  a s  Important, Pf 
no t  more important,  i n  defense products a c t f v f t j  than any o t h e r  
phase of General E l e c t r i c  Company's business . 

Last ,  but  no t  l e a s t ,  from the s tandpoint  of genera l  manage- 
ment, Ralph Cordfner j u s t  l a s t  week a t  a  meeting I a t tended,  f n  
t a l k f n g  about the  f u t u r e  of the General Electr-Pc Company, safd, 
? I  There 's  j u s t  one way t h a t  the General E l e c t r i c  Company f s  
going to  be assured o f  securf  t y  i n  bus iness ,  and t h a t  i s  t o  can- 
t i nue  t o  bu i ld  b e t t e r  products a t  a  b e t t e r  p r fce ;  to  gfve tki3 
customer more value f o r  tne money expended, That ' s  the o n l y  
way t h a t  we can contfnue to  progress  ." And c e r t a i n l g  value 
a n a l y s i s  t i e s  r f g h t  i n  wfth Ralph CordfnerDs own bas ic  p h f l -  
osophy about the f u t u r e  success  of the General E l e c t ~ f c  Companyo 
If" you do nothing more a t  t h i s  meeting than g e t  the bas ic  fun- 
damentals of value a n a l y s i s  and, beyond t h a t ,  pick up s@me of 
Larry E f l e s  enthusiasm about t h i s  program, you a r e n D  t goi9g t o  
have any t rouble  i n  doing a  r e a l  job. 

Thank you. 

Ques t ions  and Answers 

I t  & .  Do you be l t eve  value ana lys f s  should have bogeys?" 

A .  I dons t th ink  t h a t ' s  necessary .  Now, i f  the boys d o n ' t  do 
a  job, I thfnk t h a t  a s  something we could do, b u t  I donQ t know 
how we Pd s e t  up any bogeys, r f  g h t  now. The bogey is t o  take 
a 1 1  -the c o s t s  out  of a  product t h a t  they can.  T h a t B s  j u s t  m y  
own b e a c t i o n .  I lve got  so  many repor t s  a d  things to  look a t  
a l l = d a y  t h a t  i t  just becomes another  source of r epor t s  t h a t  
someone I s  go t  t o  make up and papers t h a t  a r e  shuff led  around 
and s e n t  to  20 d i f ferena;  people.  I ' m  I n t e r e s t e d  i n  the r e s u l t s  
and, i f  we can g e t  r e s u l t s  wi thout  bogeys, I thfnk we ' r e  b e t t e s  
of f  0 

Q 0 

A .  YouDre th inking  now from the s t andpo in t  of consumer o r  pro- 
ducer  goods, o r  both? Consumer goods . Well, I B v e  had some 
experience i n  the consumer goods bus iness ,  and the average d e e l -  
e r ,  of course,  thinks t h a t  the General E l e c t r l c  Company 4s mak- 
ing  a l l  the money and he f s n s  t going to  make any money; t h a t  
any savings t h a t  t h e y ' r e  going to r e a l i z e  a r e  going to  go i n  
h i s  pockets--but c e r t a i n l ~ ,  t rue  savfngs w f l l  r e s u l t  and con- 
t inue  competit ive p r i c e s ,  and If h e 9  a  GG,E .  d e a l e r  o r  4 %  h e n s  



a G o E o  Conamer, h e n s  bound to  b e n e f i t  f rom t h a t ,  4: d s n n t  see  
where t h e r e a s  any c o n f l f c t  the re  a t  a l l o  

& ,  I ' d  l i k e  t o  ask  a  ques t ion  t h a t  I be l leve  Lee asked me a t  
Lunch today, We know t h a t  ff a p a r t i c u l a ~  dev%ce goes out f n  
the f a e l d  and i t  f a f l s  f o r  any reason, awe s f  the  f f r s t  things 

P i  that, sonebsdg Bikes to  poin t  to  i s ,  Yeah, there  f  t goes; aome- 
41 body has coat-reduced t h a t  th ing  u n t f l  f t wonut  work, Whatus 

your r e a c t i o n  t o  t h a t  and haw could w e  overcome i t? 

A ,  Well, i n  value a n a l g s i  s; work 9. hope you guys a r e n n  t %oskfng 
for a means of makfng our  p r o d u ~ t s  of I n f e r i o r  maberiala o r  fn- 
fericsk p a r t s o  CertainH$, any substf t iutfon %sf p a s t a ,  o r  ma te r fa l ,  
o r  method, o r  aaa$thfng e l s e  has g o t  t o  be done m d e r  the same 
q u a l i t y  s t andards ,  A good marketfng osgalafzatfon shouPdno t have 
any t rouble  answerfng t h a t  kind of a quea t i o n  f mn the @wtornes 
The savfngs,  I think,  t h a t  I ' v e  seen t h a t  were ma8e i n  the auto-  
matic washer-- thereus nothing the re  t h a t  f n  any- way made the 
pmduc t  i n f e r f o r ;  f t s s  J m t  a s  hfgh a quabf ty ,  Q u a l f t y  s tand-  
akds ahouldna t Se relaxed i n  valbe ana lys i s  work, 

Q, This nay be a  lf f t l e  t o o  realf s t f  c ,  but you meanti. snad the  
was he^. IP we by value a n a l y s i s  work o r  by any o t h e r  c o a t  se-  
duct ion  means ge t  the c o s t  dropped consfderably,  i s  %hat  ssv- 
ings  passed on to  the customer o r  ape w e  J u s t  kfddfrag ourselves? 
I n  o t h e r  wordsJ t h i s  p m j e c t  has gone a long  on t h f s  washer - 
why does the GoE, washes coat  s o  much s t f l l ?  

A ,  01 course,  the answer to  t h a t  fa i f  the genera l  mang'gemertt 
i s  convfnced t h a t  t h e y  a r e  makfaag the optfmuw, the requfred re-  
t u r n  on fnves t m n t - - n o t  n e c e s s a r i l y  n e t  prof i t ,  bu t  peturn on 
investment-- their  opportuni ty f a r  making a g r e a t e r  r e t u r n  i n  fn-  
vea+ua4ent, a s  I see  f t ,  would be t o  g e t  more voPme, and the wa7 
they eould g e t  more volume f s  to  reduce the D r i c e  to  the con- 
ameak; hen t h e r e %  no r8aBon why k t  wou9dn0t be gassed on t o  
the c o n j w e r .  The General E l e c t r i c  Company has never, i n  m y  
experience wf th  I t ,  made abaaomal9y high prof1 ts f n  any depar t -  
ment, b u t  t h a t  Os a  mat ter ,  of course,  for genera l  management t o  
tieciide. My r eac t1  an woul6 be ( f f  m y  opera t ing  atatemenf; was 
one t h a t  I was proud o f )  t d  pass t h a t  saving on t o  the consumero 
Because a f t e r  a l l ,  what y o u n r e  i n t e m a t e d  En goes r i g h t  back to  
t h a t  s ta tement  of Cord inesus :  The on@way weD-re going to  con- 
tfnaxe t o  go a  good job and the only t r u e  means of s e c u r i t y  f w  
the f u t u r e  of  the G e m r a l  E l e c t r i c  Company i a  t o  make b e t t e r  
products a t  b e t t e r  pmfces, H e  ma8e t h a t  s ta tement  l a s t  week, 

Q. Do you have such things a s  value ana2 je f s  a p e e f a l f s t s ,  o r  
d o  $our value a n a l y s t s  have another  job t o  do? 

A .  Qf b Odom and Harold Coughlin a r e  the two guys,  We s e  J u s t  
s t a r t i n g ;  i n  t h i s  th ing ,  t o o ,  T h a t u s  gofng t o  be t h e i r  job and 



t h a t P s  the only job t h e y 8 r e  going to  have, C a l l  then value 
a n a l y s t s  . We a r e n f  t going to hang anythfng nore on them urn- - 
l e s s  we f i n d  they a r e n 8 t  busy. 

A O f  course,  j o u 9 e  worryfng about the proper  channels Kcw 
i s  the general  manager going to  Find o u t  about these tkfngs ,  
r i g h t ?  And what a r e  the proper  channels? Well, c e ~ t a f n l g  y o u r  
proper  channels a r e  to  go up through y ~ u r  manages of manufactur- 
i n g .  Of course,  yousve got  t o  have hfm on jour  team, and you 
ough t , to  have hfm on jour  team -- I guess h e s s  the feP%sw wke 
senlik you here -- i t %  up to  him t o  see  t h a t  thoae thfngs get,  
t o  the genera l  manager, I % c e r t a i n l y  do my b e s t  somewhere 
along the l i n e  to  be given the  opportuni ty t o  gfve a  prssenta-  
t i o n  a t  which the genera l  manager is present ;  m a ~ b e  f t  would 
be a p resen ta t ion  that yous re  p u t t i n g  on f o r  your desfgn engfn- 
ee r ing  group to acquain t  them wi th  what yous r e  doing; o r  a t  a 
monthly business  review l i k e  we did In  Access2ry Turbfne 

Doug Egan 

You have a l l  seen the s p e c i a l  s i z e s  and shapes of e l e c -  
t r i c a l  welded s t e e l  tubing on d i s p l a y  a t  the f r o n t  o f  the audb-= 
t o r i m .  These a r e  s t e e l  tubes,  gentlemen, and n o t  copper o r  
b r a s s .  I know i t  may sound s  t range t o  you when you rsa1fze  t h s t  
Revere Copper and Brass makes e l e c t r i c a l  welded s t e e 1  tub fngo  
Frankly,  I d 9 d n g t  know i t  m y s e l f  u n t i l  a  cou-pie-of weeks ago, 
tHat Revere d i d  make s t e e l  tubes ,  How many of you wpre aware 
of t h i s  f a c t ?  Less than ha l f  the group. T h a t B s  what I thought 
You've seen  a31 these  samples t h a t  a r e  on dfspla-f by Revere 
Copper and Brass Incorporated,  bu t  Barney Eades 1s going tcr 
t e l l  us a  l i t t l e  more about them. Wf 2.1 Barney Eades now taka 
over? 

B . 3 .  Etiaes , Revere Copper & Brass Inc . 
.r 

From the comments t h a t  I have heard i n  the r e a r  of the 
audf torium, I In] s u r e  t h p t  a l l  you gentlemen have enJoged th43 
movie. To be p e r f e c t l y  f r a n k  wi th  you, I have never  seen  4t 
before  myself; i t  1s s o  brand new t h a t ,  a s  you observed, the 
lead s t r i p  wasns t even included fn  t h e  f ih. 

I would 19ke to  thank you very much r o r  the i n t e r e s t  you 
have shown i n  these  samples. Your response has been most 
g r a t i f y i n g .  We have had a l a r g e  number of very de f in f  t e  fn-  
q u i ~ i e s  the l a s t  couple of  h o u r s +  Your Syracuse rep resen ta t fve  
has asked us ques t ions ,  and has an idea t h a t  you wf 11 be a b l e  
t o  apply t h i s  e l e c t r i c  welded s t e e l  tubing to  two o r  three  
processes i n  ths  Syracuse p l a n t .  A Scheneetady man a l s o  has 
an idea t h a t  t h i s  tubing w i l l  very definitely se rve  some of 
h i s  purposes i n  the very n e a r  f u t u r e .  Your F o r t  Wayne repre-  



s e n t a t i v e  has a l s o  asked pa% t o  develop pr fees  on a Job ou t  t h e m  
W f  t h  the dfaplag,  samples, ques t f  o m ,  e t c  ,, plus  the shawfng sf' 
t h f s  f f h ,  we f e e l  t h a t  you boys a r e  werr w e l l  aware of" the 
f a c t  now t h a t  Revere Coppep and Brass I n c ,  f s  v e r j  deffnf  t e l y  f n  
the e l e c  tri c welded s t e e l  tube business  . I th ink ,  perhaps, a t  
this t f a e  f t would be b e t t e r  f f  we were to  tu rn  the r e s t  of my 
a l l o t e d  time to  a $ o m  a f f a l r ,  Them have been enough ques- 
t ions  asked t h i s  morning, a s  t o  s i z e ,  gauge, range and s o  f o r t h  
so t h a t  we can b e s t  u t f l f z e  these  new few minutes i n  answering 
a11 your quest ions from the flooaa, We have some l f t e r a t u r e  
on the t a b l s ,  a v e r  there ,  wf t h  the samples, and f f  gsu havenD t 
had a chance t o  s e e  f t, younre  very welcome to f t, The Hand- 
book w f  ll be of g r e a t  a s s i s t a n c e  t o  engfmeem prfmarfby, I t  
w i l l  gfve you very def fnf  ts s t a t f s t f c s  a s  to  the l imf ta  of 
e l e c t r i c  welded a t e e 1  tubing I t  fncludes toPeramcea, o v a l i t $  
thfckpess ,  e t c ,  If you w f l k  kfndly s i g n  t h f s  s h e e t  of" paper, 
we wf ll be glad to send you one of these Handbooks gentlemen, 
I am read3 f o r  any questfons t h a t  you have--1 might even say 
t h a t  the re  have been suggest ions t h i s  rnomfng t h a t  t h i s  s t e e l  
tubfng could  be adapted to  sonae'parts of gour d i s p o s a l ,  I 
hope t h a t  I have the o p p o r t m i  tg t o  dfscuss  t h f s  a I f  t t l e  
l a t e r  wfth Doug Egan and Larry Mf l e s  . I n  case  any of you a r e  
I n t e r e s t e d  i n  presentfng the f i  h, t o  any of gour respsc t%ve 
groups, J u s t  drop a l f n e  t o  Paul Ff%Per a t  our  Rome Offfce,  and 
he w f l l  make the necessary arrangementso I t  f s  a 16 f i l m ,  
wf th  sound, and we a r e  very des i rous  of your takfng ever7 ad- 
vantage poss ib le  and show I t  t o  any group you so  d e a f r e  - 

Any ideas bhat mfght o s t g f n a t e  fn  F o r t  Wa~ne cauldS8lso  be 
used i n  Sehenectady, 02 E r i e  possfblg,  so make your ques t ions  
as braod and genera l  a s  you so  d e s i r e o  I f e e l  t h a t  the fib 
has done a verg  thorough job of explafnfng the manufacture of 
s t e e l  tube ane f t has done a very good fob ~f shswfng some of 
the uses to  which f t  1s p u t ,  Your l a s t  month has been a verg  
g r i l l i n g  one, I know; a month af t h i s  s o k t  would wear down any 
man. @owever, ff you misplace our  card o r  f o r g e t  out  name, 
J u s t  address  one to  the  Sa les  Manager sf the Elec trzfc Welded 
S t e e l  Tubfng Divis ion a t  the Rome Manufacturfng Divfsfon o f  
Revere Copper and Brass Pnc, f n  Rome, New York, Your questfons 
w I B P  be answered, Paul P u l l e r  f s  our  Sa les  Menapr ,  and he is 
h e m  wf t h  me taada~, and l a t e r  thfa  a f  t e m o s n  w f  ll be avaf l a h l s  
t o  answer any and a l l  ques tfona you gentlemen- mfght have Paul 
w i X l  be only too glad too have one of our  repsesenta t fves  c a l l  
OW. you, a~egardlesa of what sectifon Q %  the country y o u 0 ~ e  from. 
Well, I ready f o r  your ques t f  sns ,  gentlemene Who has t h e  
ffgast one'? 

Q. Is spfnnfng done h o t  o r  c o l d ?  

A .  Spinning f s  a process by  which the  end of a tube fa fused 
toge the r ,  I t  can be done e f t h e r  h a t  o r  eohd; I bel5eve the 
f f lm shows f t  being done h o t ,  



No, we do no t  do spfnnfng a t  our  Rome Manufacturfng DS,-,~4s5on, 
N o t  a l l  of the opesatfons shown i n  the f f lm a r e  done fn  o w  kame 
p l a n t .  We a r e  p r imar i ly  concerned w i  t h  making tubes H O W ~ V ~ Y ,  
we do some f a b r f c a t f n g .  We have a  few machines--press bends, 
t h a t  is--but  some of these f a b r f c a t f o n  Ideas on the f i l m  are 
brand new to us .  I be l i eve  t h a t  was the Fo&d Motor Gala Ccaparg 
idea on the a x l e  tubing shown on the f f l rg ,  I th ink  you wf 11 
agree t h a t  the Ford MoB;or Car Company has taken tremendous 
s t r i d e s  i n  the f a b r i c a t i o n  of a  sfmple tube .  They have done 
j u s t  about everything poss ib le  t o  t h a t  o r i g f n a l  pfece of s t w l  
tubing, a l l  -&he way from swaging to  expandfng t o  p iercfng  and 
notching.  Very Impressive, d.ond t you think? Even though w e  
don% do f a b r i c a t i n g  a t  Roue, gfve us your problem anyway; we 
can of  en times suggest  f a b r l c a  to r s  who w i l l  do the job t h a t  
you have f n  mind, We have over  thf r t y  years experfence and 
I I m  su re  t h a t  you w f l l  benef i t g r e q t l y  i f  you w i l l  confront  us 
wi th  your problem , 

Next ques t ion . .  . . 
No, e l e c t r i c  welded s t e e l  tubing f s  not  competit ive w f t h  

pfpe.  Oilla s i z e s  a r e  not  in terchangeable ,  A s  a  r u l e ,  e l e c t r i c  
welded s t e e l  tube is more expensfve than common p ipe .  Cornmen 
pipe is more o r  l e s s  j u s t  scalped s t r i p  placed I n  a  furnace  and 
butt-welded o r  b ra ized .  I t  i s  j u s t  more o r  l e s s  a  low gmde 
tube.  I t  serves  i t s  purpose, bu t  i t  does n o t  have the c lose  
to lerances ,  concen t r fc f ty  o r  f i n i s h  t h a t  an e l e c  t r f c  welded 
s t e e l  tube has 

Hm much o r  how does i t  compare wi th  seamless? Was t h a t  
the  ques t ion?  Small s i z e s  and l i g h t  gauges In  e l e c t r f c  welded 
s t e e l  tubing a r e  cheaper than the seamless tube ,  However, when 
you g e t  i n t o  a  b i g  heavy tube and a heavy w a l l ,  a  seaa les8  tube 
may be more d e s i r a b l e .  A t  the p resen t  tfme, e l e c t r f c  welded 
s t e e 1  tubing w a l l  thfcknesses can go to  approximately .220",  

1 
~ n e f  ques t ion  i s  Concent r ic i ty?  

Psanklu,  I Bd have to  look a t  the handbook; the handbook fs 
the  Bible  f o r  such que8tkons. Tubes w i l l  vary- - i t  w i  11 depend 
upon the s i z e  and the tnfckness of the tube o v a l i t g ,  e t c  . A 
welded s t e e l  tube is f a r  more concentr ic  than a*searnl_ess tube 
and the to lerances  w i l l  be i n  a  p lus  o r  rnfnus ,005, .OO6, .008 
t o  .010. There again ,  i t  depends upon w a l l  thickness  and the 
ou t s ide  diameter  of the tube.  

Any more ques l i o n s ?  

A Clad Tube -- what kfnd of a c lad tube? You mean bf-metal  
tubing -- do you mean one tube i n s i d e  of another?  Yes, o f t e n  
times a  s t e e l  tube can be drawn over  a copper tube or brass  
tube,  o r  a  b rass  on copper tube drawn over a  s t e e l  tube ,  Is 
t h i s  what you mean? I t  i s  a  m a t t e r  of drawing one over  the  



o t h e r ,  Does t h a t  exp la in  goup ques t t s n ?  I f  you w f  Pl see me 
a f t e r  I am through he reg  I w f l $  be glad t o  dfscuss  the method 
of dagawfng one tube over  a n o t h e r o  E i t h e r  s t e e l ,  copper, b rass  
o r  a l a n m f n ~ ,  

Any more ques t i o n s ?  

Yes, s t a i n l e s s  s t e e l  can be welded Revere a t  the present  
t h e  does n o t  make a  welded s t a i n l e s s  s t e e l  tube, but  never- 
the l e s s  s t a i n l e s s  s t e e l  can be welded and s a  can alumfnumo 
Hawever, a s  ye t ,  aluminum is no t  befng done t o  any apprec iable  
a ~ n ~ ~ t -  My tkme Is jm t about up Thank you v e r y  much, 
gentlemen, and now 1 w i l l  t u rn  you back to  Doug Egan, 

Roll  Fomed P ~ o d u c t s  - L o  @ Crslleran, SALES ENGINEER 

Gentlemen, X Om c e r t a i n l y  pleased to be here and I know t h a t  
the r e s t  of my group f s  of the same opfnfoaz, F f r s t  of a l l ,  1 
would Pfke to  thank Larry Miles "and a l l  of h f s  col leagues f o g  
i n v i t i n g  u s ,  We be l i eve  t h a t  you have pmsented  us wi th  a  
tremendous opportuni ty . 

A long, drawn-out speech does not  seem t o  be f n  o r d e r  a t  
t h f s  tfmeo I t  would no t  have the  e f f e c t  t h a t  fndfvfdual  a t t e n -  
t i o n  would. Each one of you 9 s  fnvf ted to  came to  o u r  d i s p l a y  
a  bf t t l e  l a t e r  on,  Talk to  any one of f o u r  of us about the p m -  
duc t  dfsplayed.  

Severa l  f n t ~ f c a t e  and simple shapes were brought akkng aa 
a  p a r t  of our  d f s p l a y ,  A s e t  of r o l l s  and a  cut-off' d f e  w 4 1 1  
give you an even b e t t e r  fdea 0% the p rocess ,  

I f  I may, I would Pike t o  go I n t o  the theory of r o l l  form- 
9ng j u s t  a  l i t t l e  b f t ,  Roll  f o m f n g  f a  a  method of manufaetur- 
fng s lazl l e  and complex shapes on m l l e r  d i e s  arranged f n  tandem, 
This f&ing 9s done cont inuously from cofled s t p i p  rnaterfal--  
e i t h e r -  f e r rous  o r  non-ferrous . AS the m a t e r i a l  passes through 
these  d fes ,  f t  takes the shape 0% t h a t  d f e ,  Each su@ceasfve 
p a i r  of 1~11% f a m s  the  ma te r fa l  more cIssehg t o  the  desired 
end produc t o  

I n  addf t fon  too the  @onvent;innal p o l l  fc;rmed shapes,  our  
company has been success fu l  i n  eombfnfng, here tofose ,  s e p a r a t e  
operatfons wi th  r o l l  f o m f n g o  The r e s u l t  has Wen one con- 
t i n u o w  o p e ~ a t f o n ~  I n  many Instances such e f f o r t s  have r e s u l t -  
ed f n  b e t t e ~  qualf  ty products and lower coa t a  ts our  @us tomem, 

You w i l l  note on o u r  s fgn  t h a t  we have Lfsted some of the  
advantages of m l B  f 'omfng.  F f r s t  of all, you a r e  i n t e r e s t e d  
i n  lower c o s t s o  We a r e  s8mfParly f n t e ~ e s t e ~  i n  showing you 
h ~ w  we can he lp  you accomplish t h f s  This has been done i n  
many Instances b y  tak ing  sec t f  ons w i  t h  various holes ,  tabs  anzd 



no tches and applying o u r  fdeaa on contfnuous operatf  ons . Such 
holes  and notches a r e  punched i n  the f l a t ,  Th-Ps m a t e s f a l  is 
then formed and c u t  to  your exact  l eng th ,  Our d i s p l a y  fne3udes: 
many sec t ions  t h a t  were handled In  t h i s  manner 

I n  t h i s  regart%, we have had the p leasure  of workfng out  
some of these same p rob lem w i t h  the General E l e c t r f c  @ompango 
I t  might be w e l l  to  enmepa te  some of the d i v f s i o n s  1 ~ 2 t h  wb4cb 
we have worked, such a s  Ref r ige ra to r  and Freezers  i n  Enale, 

a Pa.  We a l s o  make p a r t s  f o r  Genepal E l e c t r i c  Company of Canada, 
a s  w e l l  a s  Syracuse.  A few s e c t i o n s  a r e  supplfed to  youla 
Trumbull Divis ion,  both P l a f n v f l l e  and Cfncfnnat f ,  

During the  morning sess ion ,  we were asked about s t o c k  s9z -  
t i o n s .  We do ca r ry  a  number of s tock  items b u t  90s o f  o u r  
e f f o r t s  a r e  d i r e c t e d  toward custom-made p a r t s ,  I t  has been a 
po l i cy  to  work w i  t h  engineering and pwchasfng groups of a 
company such a s  yours i n  o rde r  t o  develop products t'nat-, w f P P  
r e s u l t  i n  lower c o s t ,  both f n  piece p r f c e  and . f i n a l  assembly 
wi thout  s a c r i f i c i n g  q u a l i t y .  ' ' 

There a r e  some sec t fona  here  t h a t  a r e  a v a i l a b l e  to  everyong 
b u t  a s  I sag,  we l i k e  t o  th ink  of ourselves a s  a ~ p e @ f a l t y  
house?. I n  t h a t  regard we have our  own t o o l  design department 
and machine shop. You can see  t h a t  f u l l  c o n t r o l  f s mafntaf ned 
i n  o u r  own p l a n t ,  our v e r s a t i l e  opera t ions  requi re  18 POI$ f ~ m -  
i n g  machines. Thgse vary i n  s i z e  from 5 s tands  to  16 s tands 
and i n  sp ind le  dfameter  from 1'' up through 2-518" ', The number 
of s%ands and sp ind le  diameter  required to  r o l l  a  sbbpe aepends 
on the i n t r i c a c y  of the shape and the thf ckness of materfa9 

The r o l l  formfng process has an advantage from the s tand-  
p o i n t  of un i fomf  t y ,  I n  some instances i t  was posstlble t o  show 
customers t h a t  assembly time can be reduced became of each p i ece  
i s  l i k e  the preceding one. 

1 
2 
, A s  I pointed o u t  i n  the beginnfng, I merely wanted to  b r f n g  

a  few things t o  your a t t e n t f o n ,  F u r t h e r  b e n e f i t s  to  a l l  sf ua 
can be b e t t e r  r ea l fzed  by t a l k i n g  to  your indfv idua l lg  

- 
Q. What do you cons ider  a  rninfrnum run? 

A .  There is  no hard and f a s t  r u l e  t h a t  you can e s t a b l i s h  f s ~  
determining mfnimum runs .  You may be a b l e  t o  run 1000 f t o  of 
a  c e r t a i n  p a r t  and i t  would be d e s i r a b l e  from a  c o s t  s t andpofn t ,  
On the o t h e r  hand, an involved se t -up  may be requf red which w49l 
not be economical f o r  runs under 50,000 f t .  

& .  What would a  s e t  of r o l l s  c o s t  on one of the aec t fons  d f s -  
played? 

A .  So  t h a t  you might g e t  a  c l e a r e r  p i c t u r s ,  I refena you t o  the 



r o l l s  and cut-off d4e that  a r e  d f sp laged ,  There t o o l s  were 
knack t o  manMac t u r e  a  copper busbar f o r  Trvmabull EBec t r f c ,  
The c o s t  - $ ~ ~ Q , Q o ,  

Toobfng expenses vary f n  r e l a  tf can wf th  the thickness and 
shape 0% the s e c t i o n ,  Constant research  i s  befng carsfed on 
tlo f i n d  lower c o s t  methods of manufacturing t o o l s  Actual ly ,  
i t  f s  verg d f f f f c u l t  to  a r r i v e  a t  a s tandard procedure b y  
which a c t u a l  r o l l  charges can be de temfned  - 
E o  P ,  Crfm, Acme S t e e l  Produets Dfvfsfon - &fetal S t f t s h f n g  

The Acme S t e e l  Products DSvfafoncs pa-at o f  t h f s  af t e m r , m U s  
prsgram i s  a  b r fe f  d e s c r f p t f o n  of  the  process of metal  s t f t c h -  
lng .  Me w f h l  t r y  t o  give you a  f a i r l y  concmte  fdea as So how 
a  s t f t c h  1s made and dr fven  an6 the  r e s u l t a n t  rnaterfal  coa t  and 
l a b o r  ~ e d u c t f  on which can be rea l fzed  wf t h  metal  stf tchfmg. 

'khfs f s  a  method of fastenfgag toge the r  two o r  more mater- 
i a l s ,  e i t h e r  a l f k e  oaz dfsafmflaF, me ta l l f c  o r  nan-metnilie , 
A s  o u r  t a l k  progresses we would l f k e  f o r  you to  keep the f o l -  
Bowfng comparfson i n  n fnd ,  You no doubt a11 use a  desk s t a p l e r ,  
These amall  machines u t f l f z e  a  preformed s t a p l e  made from 
approxfmatelg No, 25 w f m ,  The c o s t  of these s t a p l e s  averages 
between 25# and 50q$ p e r  thousand, S t 1  tches made on a  S t f  t c h e ~  
form a continuaus cofa  of the same s f z e  wire  averagfng f n  c o s t  
f r o a  24 t o  4q$ p e r  thousand, Whfle the  coa t  of s t a p l e s  sr 
s t i t c h e s  wed  f o r  meta l  stf tchfng SJ app~oxfmatePy 18# p e r  
thousand, the coa t  of the %asLenem they replace  fs much kifgher 
i n  a h o a t  d fkec t  propor t ion  w i t h  preformed s t a p l e s  for your 
desk s t a p l e r ,  

The metal  stf tchfng process is n o t  a  c u r e - a l l .  I t  wf99 not 
replace  a11 o t h e r  types sf f a s t en ing ,  bu t  f t does replace many 
types on c e r t a i n  app l fca t f  ons . Ths process has f t a  Pimf t a  t f  on%-- 
very deffnfbe Ifmfcat iona,  the o t h e r  hand, f t  has ~ ~ a s t .  
poss fb f l f  t f e s  The colored s l f d e a  w e  a r e  about to  show you 
should presen t  a n  idea of the p o s s l b f l f t f e s  and Pfmt ta t fons ,  

I T h s  f i r s t  two photogre$hs a r e  of the  two b a s f c  types of? 
meta l  s t i t c h e r s  which w i l l  handle apprsxfma t e l y  E57d sf a11 
s t i t e h f n g  jobs The smal l e r  machfne forms what fa  tenned a 
loop type 0% clfnch-- the type used for a majorf t$ of' a t f  tchfng 
appl fca t fona  . The l a r g e r  machfne was developed f o7a st1 tchlng 
afmmf'sa app l fca t fons  of" a lmfnvm and makes what we c a l l  a 
f l a t  type of c l i n c h  whfch gfves maxfmm s t r e n g t h ,  So  t h a t  
you wf9lhave a  c l e a r e r  understandfng of how a  s t l t c h  fs f o m s d  
and d r iven  through s t e e l ,  w e  w f 1 4  compare the process to the 
t r f c k  of d r i v i n g  a  needle t h ~ o u g h  a  piece of me ta l ,  You a l l  
know t h a t  without  suppost  around the  needle $16 fs fmpassfble 
t o  d r f v e  f %  through a  pfece of metal  wf tkioatt the needle break- 
fng .  W w e v e ~ ,  when the needle P s  placed through a cork o r  a  
pfece sf' s o f t  wood s o  t h a t  f t  has s f d e  s u p p a ~ t ,  dit can be 
dr fven  t h r o ~ g h  a  pfece of metal  w 5 t h s u t  breaking A meta l  



s t i t c h  i s  supported In  the  same maunnea., We have a s s r f e s  of 
s l i d e s  showfng f i r s t  how the wire  i s  fed ,  how f t  i s  ev.t o f f ,  
how i t  f s  formed and then how i t  9 s  supported on a91 aSdes c f  
the  s t i t c h  legs and on the i n s i d e  of the s  t i t c h  crown whfle 
pressure  is applfed t o  the top of the s t i t c h  crown to  d r f v e  the 
s t a p l e  Ghrough whatever m a t e r i a l  i s adequately supported under- 
nea th .  These s l f d e s  w f l l  show a loop type c l fnch  being formed 
You n o t f c ~  the round s l u g  of s t e e l  whf ch f a  punched f ron the  
s t e e l  s h e e t  and how the wlre  fs  turned back aga fns t  the under- 
neath s i d e  of the  s h e e t  by the c l i n c h e r  a s  pressure  f s  appl ied 
on the top of the  s t f t c h  crown. Please n o t i c e  i n  the photo- 
graph how the asbes tos  and s t e e l  s h e e t  a r e  t i g h t l y  ccmpressed 
and held r i g l d l y  i n  place durfng t h s  dr fvfng  of the s t i t c h ;  
a l s o  no t i ce  the  t igh tness  of the completed s t i t c h ,  

!V We have recen t ly  published a  new booklet  e n t a t l e d  The Tech- 
tt nique of Metal S t i t c h i n g .  This i s  no t  adves t i s fng  I l t e r a t u ~ e  

b u t  is  i n f o m a t f  on designed t o  he lp  engineers and produe t P o n  men 
d e t e m i n e  i f  an e x i s t i n g  job, o r  a proposed job f a  o r  can Se m a d s  
s u l t a b l e  f o r  meta l  stitching. We hav? t r i e d  to  cover  a l l  phases 
of the process i n  thfa  bookle t .  One of the cha r t s  gives the 
maximum s t r e n g t h  of s t i t c h e s  placed I n  aluminum sheets  . Them 
a r e  many f a c t o r s  whfch d e t e m i n e  t h e  s t r e n g t h  of a s t f t c h  o t h e r  
than the ha,zdness of the wise used ., One of these f a c t o m  f s  the 
thickness  of the metal  shee ts  being s t i t c h e d ,  Another fa the 
d i r e c t 1  on of p u l l  a g a i n s t  the s t i t c h ,  I n  .032 S T  A l m f n m  w f  t h  
the  d i r e c t i o n  of the  p u l l  perpendicular  to  t h e  length  OF the 
s t i t c h ,  a  maximum s t r e n g t h  of 430 pounds f a  obta ineq ,  I n  .Q5P 
S T  Alumfnum a maximum s t r e n g t h  of 600 pounds p e r  s t l t c h  f s  sb- 
ta ined . When the d i  rec ti on of p u l l  f a  p a r a l l e l  to  the l eng th  
of the s ' t f t c h ,  we s t f l l  obtafn  approximately 430 pounds rin .032 
aluminum and i n  .051 aluminum the  s t r e n g t h  is  reduced t o  480 
pounds m r  s t i t c h ,  The reason f o r  t h i s  v a r i a t f  on i s  t h a t  P n  She 
th inner  s h e e t  the m a t e r i a l  gives way before the s t f  t c h  ., The 
thf  k e r  shee t s  have more l a t e r a l  support  a g a i n s t  the s t i t c h  l e g  F and,greater s t r e n g t h  fscibtafned. The va r fa t fon  f n  the d i r e c t f a n  
of ,pu l l  a g a i n s t  the s t f t c h  l e g  i s  e a s f l y  understoodo When the 
d i r e c t i o n  of p u l l  i s  equal  on both legs  of the s t f  tch ,  maximum 
s t r e n g t h  is  obtafned , When the d i r e c t i o n  of p u l l  tends to  
s l i d e  off one l e g  while  p u l l i n g  aga fns t  the o the r ,  a  l e s s e r  
s t r e n g t h  i s  obtafned ,  Generally speaking, a  d iagonal ly  placed 
s t i t c h  gives maximum s t r e n g t h  , 

To a i d  f n  s t rengthening  the  s t i t c h  j o i n t ,  we have photo- 
graphed the cross  s e c t i o n  of a  s t i t c h  and blown f t  up bashow 
the metal  i n t e r l o c k  o r  dimpling of the top s h e e t  i n t o  tvhe Power 
s h e e t  by a c t f  on of s t i t c h  pene t ra t f  on. This,  too, adds s t r e n g t h  
t~ the j o i n t ,  

There a r e  f o u r  d i f f e r e n t  hardnesses of wfre used In  meta l  
s t i t c h i n g ,  whfch we have compared t o  a  s tandard book bfnders  



wire  in photog~aphfe  farm tSo show the r e l a t f v e  hardness ~f the 
d f f f e r e n t  t y p e s ,  Whi.19 some 20 gauge and some 16 gaQge wfre IS 

0 
w e d  f o r  metal  s t i t c h i n g ,  by f a r  th@ m a j o ~ f t g  fs Ro, 18 gaQgeo 
The comparison was made b y  usfng 18 g a q p  wfre and f o m f n g  a l l  
f i v e  hardmesses o v e r  %he same mandrel, al lowing each to sprlarg 
back to  a relaxed p o s i t i o n ,  You w 3 l l  nst$ee aa the hankieas 
progresses ,  the aprlng-back i s  g r e a t e ~ ,  The types 0% hQgh ca r -  
bon w f  re a r e  specf f fed  as  230, 260, 290 and 330.  These f f g u ~ e s  
des fgnate  the avemge s trengtha of the hardness range In thou%- 
ands of pobuzds p e r  square fnch tensf  %e s t r s n g t h ,  Ta p~evsnt 
machfne weak and reduce mafntenance c o s t s ,  i t  f a  always adv f s -  
a b l e  to w e  the s o f t e s t  wfkoa poss ib le  f o r  a gfven a p p l f c a t i o n ,  
The c h a r t  showfng the v a ~ f o u s  types uf  materials  whfch can be 

(I 
stf tchea $nrlfca+,es the m a w f m m  whfck: would ~ e q w i ~ , - e  f n  most  fn- 
s tances  type 330 wfre ,  Thfnnek sect",sna 0% the same m a t s ~ f a l  
tndicated can be stf tched wi th  a progressfu,se1y s o f t e r  wfre as 
the  thfcknsss  dfmfnishes,  Thfs ma te r fa l  char$, also taken %POD 
the Technfqug booklet ,  fs t a  be used only a s  a guide s%nce 
m a t e r i a l  hardness has a d e f i n f t e  bearfcg o n  the thfcknsss which 
can be penetrated You wf ll n o t i c e  t ha t  we can penetkate IkIkwo 
shee t s  ef 18 gauge ( 09b%5 s t e e l ) .  Thfs fs based on m a t e r f a l  
whfch has a hardness sf Rock-ks l l  50B or less, You w f k P  a l s o  
note  t h a t  we can s t i t c h  one pLece ed" 16 gauge o r  thvp same 
m a t e r i a l  to  nsn-metahli c m a t e r f a l  The maxfm~m t th fchess ,  f n  
any f nstance,  w h f  ch can be s tf tehed f a  3/&" wf tk; Oaae loop  type 
cLSnch and usual ly 1/4" w i k h  the f l a t  type elfspcke, We a r e  able 
t o  penetkate  3/168'063f s o f t  a P m $ n m  in sheet f o r n o  When a t t a c h -  
i n g  a non-metallic m a t e r i a l  w e  t r y  to  keep the maximum f heed; 
tbaf@kanes% t o  an e ighth  of an inch of  3x1s a 9 m S n m o  $In f the 
Baa-4ened a l ~ m i n m  we a rg  o n l y  able to s t f t~k i  0080 O F  two pfeces 
0% However, when a t t a c h i n g  a non-meta91f e matekfaP thf s 
thfckness fs increased t o  one p iece  o f  .064, E x t r u s f s n a  asp t o  
l/iB' f n  t o t a l  thf cknsss can be  stf tekred, depending upon the 
p ~ r o s f  tg of the m a t e r f a l ,  S t a fn l e s s  s t e e l  presents  an ent f  r e l y  
dfffereretprobBem $n tha t  ft work hardens, as you all know, 

1 
Mt6r a stf t c h  has been d ~ f v e w ,  $ t m u s t  be c l fnehed  and 

we have previously mentioned the loop and f l a t  Lype e18nehes 
These a m  the -two bas fc  types b u t  there a r e  vasfestfsns So $he 
l o o p  type c l i n c h ,  On %he narmwer  C ~ O W ~ ,  f n c i d e n t a l l g  the 
s tandard @a.owra size Is 7/16'' measured insbde the legs ef the 
f ~ m a r d  $$f t6h ,  we US& a by-pass t ype  of loop .or an sutsfde %t3Op0 
The reason f o r  these? types fs to pemtt  a l o n g s r  berid in the 
cBfmcLh l e g  and a g r e a t e r  c@svmge l o s  the elfncka, nh t eh ,  of 
cousae, adds s t r e n g t h  t o  the s t i t c h e d  ,'ofnto A t  the  same %$me 
i t  permits  bending the w f ~ e  dur ing  the c l f m h i n g  opera t ion  o v e r  
a much lesxs~geaa radfus, thereby reducfng the r equ f r ed  f o m e o  



a a t i o n s ,  some of whfch over  the period of yeam have become 
s tandard .  The work supports  a r e  a l t e r e d  i n  shape to  pmvfde 
access t o  var ious shapes of Jobs ,  The photographs you saw 
o r f g f n a l l y  were of the s t r a i g h t  s o l f d  type of a m ,  On the 
loop c l i n c h  type of machfne we have a l s o ,  a s  s tandard ,  a sprfng-  
moun-&ed s t r a i g h t  arm. We havealso what f s  known a s  a reverse  
gooseneck type, a drop gooseneck and reverse  d m p  gooseneck 
f o s  app l fca t lons  of g r e a t e r  depth  and the overhand type am 
f o r ,  a s  an example, a l a r g e  box-like app l fca t fon  w f  t h  inward 

a f langes  a m m d  the top of the s i d e s  of the box t o  whfch must 
be fastened a f e l t  o r  rubber s t r i p  The overhang type of a m  
p e m i t s  s t i t c h i n g  this s o r t  sf an  app l fca t fon  wfth a f f a r l g  
s h o r t  t h r o a t  depth  s t i t c h e r ,  While these a r e  the s t a n d a d  types  
of a m ,  the= arl; many a l t e r a t i o n s  made to  these  f o r  access t o  
o t h e r  shapes.  One s e c t i o n  of our  booklet  is  devoted t o  t y p f c a l  
s t i t c h e d  s e c t i o n s  and we have t r i e d  t o  t i e  i n  the arms and 
c l inchers  which w f l l  accommodate these var tous shapes s o  t h a t  
you can a c t u a l l y  determine what type machine and am is  requfred. 
A l i t t l e  l a t e r  i n  the  program, Mr, Denne w f l l  show you asme 
photographs of a c t u a l  s t f t c h e a  app l i ca t ions  and the s p e c i a l  arms 
and c%inchers whfch were developed f o r  them. 

Ordinar f ly  the re  f s  no n e c e s s i t y  of e l a b o r a t e  j fgs  sr %%we 
t u r e s .  Normally, a simple back gauge of some s o r t  w f l l  s u f f i c e ,  
Severa l  occasions have a r f s e n  where the  app l fca t fon  S%self a could be used a s  a p a r t  of -&he s t i t c h  suppor t ,  Qn a few sf 
those w e  have incorporated the j i g s  and/or f f x t u r e  f n  the machfne 
i t s e l f  s fnce  I t  was a f u n c t f o n a l  p a r t  of the s t i t c h  formation 
and d r f v f n g o  However, we shy away from t h a t  a s  much,'as possfb3.e 
s fnee  each of our  customers have t h e f r  own manufacturing pro- 
cesses  about which we have no knowledge, Chances a r e  t h a t  
whatever we anlght make would n o t  f i t  f n t s  the processes There- 
f o r e ,  we leave j fgs  and f l x t u r e s  up t o  the u s e r  of the S t f  t cher ,  

We a l s o  have wf  th us thf s af ternoon M r o  Arthur  Denm, Mana- 
ger #f The Round Wire Dfvisfon of the Acme S t e e l  Products 
D i v u i o n ,  who, w i th  your kfnd pemmission, wi1Pshow you some 

\ 

photographs of a few of the hundreds of a p p l f c a t i  ons which a r e  
being s t1 tched today, W e  w 9 1 1  a l s o  po in t  o u t  the materea l  and 

0 
l a b o r  savfngs whf ch these customers a r e  r e a l f z f n g  through the  
use of metal  s t f  tchfng ,  We hope these  s l i d e s  w f l l  gfve  you 
some Idea where s t i  tching  might be used on your  produets ,  
Thank you. 



20- 1 

Fellows, t h i s  is what we've been looking f o r  and waiting . 

fo r ,  and what a wonderful time t o  have it. WeYe going t o  have 
some fun t h i s  morning on the subject  of Shop Cost versus Out-of- 
Pocket. Make it or  buy it, Bow many of these marginal operation 
s h a l l  we keep i n  the  p lan t?  Bow w i l d  s h a l l  we go i n  pieking 
things out t h a t  donf% make a p r o f i t  only t o  f i nd  o u r s e l v e ~  
maybe saddled with decl in ing business with an  empty building 
with f ixed  expenses on it and nothing being made i n  it $0 
support it? 

We have with us - and the  fellow who w i l l  ca r ry  the  b a l l  - 
Vince Reil ly.  We have asked M r .  TdanDyke of the  Corporate Affa i rs  
Dept., who represents  leading accounting thinking i n  the  cen t r a l  
t o p  accounting group of the Company, t o  come along. A s  Van sa id ,  
"Why am I here?" So you see, we ve got,  him a% a disadvantage. 
He's here so  t h a t  if Vince ge t s  off i n  l e f %  f i e l d  he can c l i p  
him, and by the  same token he a here t o  answer any ques%ions t h a t  
you fellows bring up aboue r e a l l y  where General E l e e t r i c l s  
i n t e r e s t  i s  i n  t h i s  matter of making marginal things t o  keep . 
the  l iqu ida t ion  up o r  pu t t ing  them out.  So I th ink  we're going 
t o  have a l o t  of fun. We re going to ,  i n  a couple of minu%es, 
t u rn  the  mike over t o  Vince and we'd l i k e  $0 have Vinee %el f  us, 
i n  general what the  Company's policy is  regapding new appropria- 
%Ions, building of new buildings, ge t t i ng  the  money t o  pay f o r  
them. Vince is i n  the  Manufacturing Engineering Services 
Department, and h i s  pa r t i cu l a r  assignment and opportunity is 
working over the requests  f o r  appropriat ion and &king recommend- 
a t i ons  t o  Mr. DuChemin on changes, on the  ones t o  be approved, 
on the  one% t o  be denied. So w e  r e a l l y  have the  proper people 
here. 

With t h a t  s t a r t ,  I ' d  l i k e  $0 make t h i s  statement, VBnse 
a d Van: we a r e  a group of value ana lys t s .  Our job i s  t o  l ea rn  
w t o  ge t  the  same performance f o r  lower cos t .  S t r i c t l y ,  we !!F make no decisions and the  boys a l l  know it and they donf% expect 

t o .  Their job is $0 develop the  f a c t s  so  management can make 
the  decisions.  I n  o ther  words, if we a r e  making c e r t a i n  p a r t s  
and they might coat i j l a  $5.00 shop cost ,  $4.00 out-of-poeket, and 
we f ind  t h a t  we can buy them f o r  $4.00 o r  $5.00 o r  $4.25, then 
management w i l l  decide; but the value %narlyst!s job is  %s f i nd  
out what t heye l l  cos t  t o  buy; i n  o ther  words - what a r e  %hey 
worth - a s  value i s  established by the lowest cos t  a t  which 
a th ing i s  avai lable ,  when i t ' s  needed, where i t ' s  needed, good 
quali%y, adequate quanti ty.  But the  boys a r e  going back in%o 
an  environment of people who a r e  making t h e ~ e  deciaions; t h e y f r e  
going %o be ca l l ed  upon f o r  some of the  Companyfa thinking.  So 
we wanted them t o  have an opportunity t o  hear from you people 
some thinking from outside of t h e i r  a reas ,  We have one more 
i n t e r e s t :  i n  value analyaia we make up a suggestion sheet  tha% 
shows the  o r ig ina l  the way it cos t s  now and then we show the shop 
~ 0 8 %  -- t h a t  is, we show the  shop cos t s  now and the  proposed coat .  
Some of them w i l l  ge t  back i n t o  t h e i r  a r ea s  and f i n d  %hat there  
w i l l  be accounting people who w i l l  object  t o  t h e i r  eonaidering shop 



- - - - -- -- - - -, 

sts a s  t h e  value of a p a r t ,  T h e y " l l  want them t o  use out-of- 
eke$ c o s t s  as the value 0% a par%. So they  need t o  know t h i s  
oblem p r e t t y  we l l ,  P s i n ~ i p a B l y ~  then, our job is: What i a '  
nemP E l e c t r i c q s  thinking-now and f o r  t h e  fu tu re ,  S e t v s  say, 

wo, three ,  f i v e ,  t e n  yeara,  on t h e  ma t t e r  of marginal operaeiona 
n our f a c t o r y  veraua opening the  f a c t o r y  up, $sking %he ~ i s k  of 
avPng an  open f a c t o r y  i f  busineas drops a lI$$Pe, and tr~ing t o  
ave p r o f i t a b l e  operat ion8 on every aquare f o o t  of t h e  f l o o r .  

With %hat 1 intnaodnce YOU %Q t h e  man who w i l l  c a r r s  t h e  b a l l ,  - w 

Vince R e i l l y .  

F i ~ s t ,  I muat apologize f o r  no t  being he re  on the  day on which 
Earry first asked me t o  come, Bast Wednesday. face was very  red  
Wednesday af ternoon,  when 1 had a c a l l  i n  For t  Wayne from Larry. 1 
r e a l i z e d  then  t h a t  I wasn ' t  going t o  be here  f o r  lunch on Wednesday 
a n d  9 had been counting on t h e  f r e e  lunch. 

A s  Larry has i nd ica ted  $0 you, my- job 18 i n v e ~ t i g a t i n g  appro- 
p r i a t i o n s  t h a t  come before t h e  Company committee, A s  such I seldom 
have the  opportuni ty t o  e v a l w t e  t h e  advantages o r  disadvantages of 
making an ind iv idua l  p a r t  as much as you fe l lows do. However, t h e r e ' s  
one t h i n g  1 8 m  th inking  about a l o t  moye r f g h t  now, I'm a f r a i d ,  than  
1 am of t h i s  meeting, We have an appropr ia t ion  f a e i n g  ua % h i  
which fs a r e a l  pumzler. Those of you who a r e  farmiPiar with 
appropr ia t ion  % o m  w%lP r e c a l l  that i n  the upper r ighthand  me^ it 
says,  "Estimated annual savings",  Right under t h a t  i% says,  
"Liquidat ion pe r iodn ,  Thia one @ayB, 9q%fquidat ion per iod  - 126 
years , "  This  18 %I F n s k ~ n -  of' tmoposing o buy a machine $001 %ha% 
c o a t s  $350.000' ts r ep lace  one which @oat  0,008 when new 20 years  
ago. 

Mow: bhouId we make o r  should we buy the  p a r t  t h a t  r e q u i r e s  
a machine t&t% %akes 126 years t o  pay f o r ?  1 dong$ know. E haven ' t  
a s  ye% made any i n v e s t i g a t i o n  of t h e  proposal, but t h a t  i a  where 
I'm going from here and that i s ,why it is s o  mu& on my mind. 

I dont% care  t o  make any p~onouneement on Company po l i cy  but 
I vfPP t e l l  you what my personal  f e e l i n g  i s  i n s o f a r  a8 appropr ia t ions .  
Eventually,  w e ' l l  g e t  over in%o %he ques t ions  t h a t  you want t o  t a l k  
about ,  I t h i n k  1 ean bes t  descr ibe  my approach t o  i n v e s t i g a t i n g  
appropriations by r e f e r r i n g  t o  s p e c i f i c  i n c i d e n t s  %hat  have occurred 
over t h e  p a s t  few months. One of t h e  opera t ing  departments wants 
%o increase  i t s  wire enameling l a e i l i t i e s .  'A proposal that appeared 
t o  o f f e r  a number of advantages. The appropr ia t ion  s t a t e d  that t h e  
aaviraga would l i q u i d a t e  expenditurea i n  3 . 3  years .  ' It was my 
personal  opinion that t h a t  was t oo  long,  Our review revealed t h a t  
t h e  aavings were baaed on only a por%ion of t h e  I f n e .  As a r e s u l t  
of d is@usaions  a more complete a n a l y s i  of savings was completed. 
The opera t ing  people came up with a d d i t i o n a l  aavings which ind ica ted  
it would be poaaible $0 pay f o r  the  equipment i n  something Bike 
2-11.2 yeara.  L e t  me say  ' t h a t  when we 9 ye buying a p iece  of new 
equipment, we l i k e  t o  see  %t paid f o r  i n  l e s s  than 3 yeaps. It P a  



a l i t t l e  r i sky  t o  project  your aavinga much beyond t h a t  
point .  Thatla one of %he th ings  t h a t  i s  dis turbing the  dev i l  
out of me as f a r  a s  t h i s  126-year proposi t ion i s  concerned. 

I r l P  give you another instance.  Vaeuum elearners  a r e  
made i n  Cleveland, fan  a r e  made i n  Bridgeport. Both of %hem 
a r e  i n  mult iple-story opera%iona; layout i s n t $  good; flow i a n g %  
good. A l o t  of indire@$ coat  i s  included became excess 
material  handling is involved. The department has a very 
young and a very aggressive organization i n  a l l  functions,- 
manufacturing, engineering, and marketing; and over the paa t  
couple of years, the  marketing people, aided by the t e r r i f i c  
heat wave of 1952, have done an exceptionally f i n e  job of 
s e l l i n g  fans  and, incidental%y, vacuum cleaners,  a s  well ,  with 
kenerous help from engineering i n  $he form of the new tank- 
type vacuum cleaner.  So they f e l t - t h a t  they e m  i n  a posi%ion 
t o  do something about t h e i r  coats ,  Their proposal was t o  move in%o 
a new plant  i n  a new loca t ion  and consolidate the  $wo operations. 
One of the things that disturbed Nr. Duehemin, i n  p r t i c u % a r ,  
about t h i s  proposal was $he* f a c t  - and I maybe am backing i n t o  
one of Larryes f avo r i t e  aubjee%a -- 1 th ink  somewhere i n  %hi s  
course, Larry, you mentioned $hat we should be buying c e r t a i n  
products from spe@ia l f s% suppl ie r s  because they a r e  equipped 
t o  do a lower coat gob than General E l e c t r i c  Co, with i t s  b ~ o a d  
manufac%uring program, In $he inves t iga t ion  of the vacuum 
cleaner and fan  appropriat ion we Pea~ned t h a t  vacuum cleaner 
makes i ts own b a l l  bearings. They make the  races ,  buy the  
bal fa  and a s~emble  the  bearings. NOW, offhand, 
would you say t o  t h a t ?  > ,' 

I'm sor ry  1 dons$ have %he f igures  with me, but they show 
t h a t  we can make the  kind of b a l l  bearings we need about 25% 
cheaper %hm we can buy them. Now, %he anawer might be d i f f e r en t  
if we had to inves t  money i n  plant  and equipment t o  make b a l l  
bearings. mybe with $ha% addi t iona l  charge, l iqu ida t ing  plant  

equipment, o r  paying f o r  space and equi-pment - 1 dont% h o w  
%her you l i qu ida t e  space o r  not; do you, Lou? 

L.V.D. 

You pay r e n t  fo; it, though., , , , , 

V. J . R ,  

So, when we were confronted ui%h the  idea of having the  
V ~ @ U U ~  Cleaner Dept. continue making b a l l  bearings we were 
qu i te  @er%ain, a s  U r r y  says, tha t  it sounda a11 wrong. We 
asked the  pumhasing group t o  get  some f igu re s  f o r  us, and 
I t m  happy t o  say t h a t  they backed up, what the  vacuum @leaner  
people had t o l d  us:  t h a t  they could not buy more cheaply 
outside the beartngs t h a t  we needed f o r  our vacuum cleaners .  

Now, l e t  ' a  get  down t o  business. Last Wenesday, 1 had 
the  good fortune t o  s i t  next t o  Larry and he threw a loaded 
question at me. I gave what 1 eonsidered an  honeat answer, 
and the next th ing  Phew he aaid, "I: know jus% the  group %hat  



wants t o  hear  you say t h a t , "  s o  here 1 am today. 

P1ve done aome th inking  %%nee %hat conversation, and a s  1 
r e c a l l  t h e  conversation, Larry a a i d  t o  me, "Should we be making 
non p r o f i t a b l e  items i n  our shop?" I was s k i l l  f u l l  of t h e  vim 
and vigor  of t h e  manufacturing nagers t  coaafersen@e where they  s a i d  
we were going t o  have t o  increase  our output  pe r  square foo t  from 
$36.80 t o  $54,08, and we were going t o  have t o  do 4 b i l l i o n  d o l l a r s  
worth o f  business  by 1961, So, obvfously you c a n 3  load  yourself  
down with non p r o f i t a b l e  items, if y o u y e  going t o  do t h a t .  b r r y t s  
counter  was, "Well", and h e r e f s  how Lou got  i n t o  the  p i@%ure:  it 
seema t h a t  t h e  accountant wields  some kind of v i e r d  power and 1 
thought 1 b e t t e r  have i t  on my s i d e  i n s t e a d  of a g a i n s t  me when t h i s  
conversat ion came up - "when times a r e  bad, you d o n ' t  have the  
volume; you have t o  have a base, d i r e c t  l a b o r  load t o  l iqu ida%e 
your i n d i r e c t  manufacturing expenae, s o  t h a t  i n  good times wefP l  
hold onto t h e  dogs because we might need them some time l a t e r . "  
"1 t h i n k  % h a t f a  r i g h t " ,  "up t o  a poin t .  I t h i n k  i t ' s  wrong i f  
we ' re  burdening ourselves unduly. I t ' s  mong  i f  we a r e  not  r e a l i s t i c  
about @u%$ing down our i n d i r e e t  manugacturing expenses; not  only now, 
but  even more so  i n  %he days ahead when t h i n g s  g e t  rough." 

Let me d igresa  f o r  a moment. 1 picked up BUSPWSS WEEK y e s t e r  
day and read  an  a r t i c l e  t h a t  gave me a shoek, because 1 thought we 
were doing a p r e t t y  good job. The genera l  t e n o r  of it i s  t h i s :  
" Indus t ry  i s n ' t  doing anything t o  prepare i t s e l f  f o r  t h e  depreasion 
t h a t  everybody t a l k s  about i n  t h e  next couple of yea r s ,  Few 
companies have a d e f i n i t e  rece  a ion  plan.  Yet c o s t  reduct ion  - and 
I t h i n k  value ana lya i s  i s  p a r t  and pareef of t h e  coat  reduct ton  
program i s  going on a l l  t h e  t ime, H t h i n k  pas t  and pa rce l  of a 
recess ion  plan i a  not  only how youPre going to c u t  your d i r e c t  l abor  
cos ta  but what youyre  going t o  do i n  % e m s  of reduefng your i n -  
d%rec% manufacturing expense. So i n s o f a r  as  what you make and 
what you buy, 1 t h i n k  you have t o  be mighty r e a l i s t i c  about how much 
i n d i r e @ %  manufacturing expenae y o u D r e  going t o  have $0 l i q u i d a t e  
of f  t h e r e  i %he $u%ulae - and I t h i n k  we can 9 o p f  some more of 
these  margi P goba i f  we make a r e a P i a t i c  a p p r a i s a l  of what in -  
d i r e c t  manu e t u r i n g  expense we have t o  ca r ry .  So, BX, where do 
we charge f o r  our engineers ,  f o r  example? 

I 

L.V.D, 
Yes. Welz, not  through overhead exac t ly ;  it i s  a sepa ra te  

i tem of overhead outs ide  of i n d i r e c t  manufacturfng*expense Pa 
2 t h e ~  words, your elements of c o s t  ape your d i r e c t  labor ,  your 
d i r e c t  mater ia l ,  your i n d i r e e t  manufacturing.,,,,,OOoOOand on t o p  
of t h a t  you have your s e l l i n g  and admf n i s t r a t i v e  , , , , . . . . . . . 0. K. 

V. J , R .  
I t h i n k  along wi th  everything e l s e  we have t o  f i g u r e  out  

"How many purchasing agen t s  do we have t o  have? How many buyers? 
ow many planners  do we have t o  have t o  make a r e f r i g e s a t o r ,  t o  

make a range, t o  make a r a d i o  o r  t ePev i s ion  s e t ? "  Those a r e  
i n d i r e c t  maanufaeturing expenae; % h e r e i s  no pa t  answer, I d o n s t  
know how you determine how many engineers  you should have. It 
doesn" seem reasonable t o  me %ha% 1% should be on t h e  b a s i s  of 
s a l e s  b i l l e d ,  16 should be determined on the  b a s i s  of t h e  job 



t h a t  has t o  be done. 

So, I come back t o  t h e  poimt that i n  t h i s  dec i s ion  of what 
you make and what you buy, %he t h i n g s  $ha% a r e  so-ca l led  rna~ginal ,  
may not be so  marginal if we make a r e a l i s t i c  a p p r a i s a l  of how much 
i n d i r e c t  manufacturing expenae we're  going t o  have t o  liquidate. 
I'll wind up wi%h the same answer t h a t  I gave Larry; We should - not  
be ca r ry ing  unprof i t ab le  i tems simply because t h e r e ' s  some day 
coming when we might have t o  l i q u i d a t e  "X" d o l l a r s  of i n d i r e c t  
expense. We should analyze each one i n d i v i d u a l l y  i n  %erma of 
t h e  f i x e d  investment requi red  t o  s t a y  i n  t h e  business  and t h e  
d i r e c t  l a b o r  t h a t  i s  requi red  t o  l i q u i d a t e  a rock-bottom i n d i r e c t  . 
manufacturing expenae -- and when I say "rock-bot%omM % h a t t %  
what I mean by t h e  r e a l i s t i c  a p p r a i s a l  of t h e  c o s t  of staying 
i n  business .  

L.V.D. 

Could we s p l i t  t h e  i n d i r e c t  mamfae%uring expenae i n t o  two 
par%a"zne is t h e  type t h a t  w i l l  go on whether we make anything 
i n  t h a t  bu i ld ing  o r  use t h e  machines, o r  not ,  such a s  deepreefa t ion  
on %he f a c i l i t i e s ,  t h e  taxea,  %he insurance - t h ings  Bike %&a% 
which w i l l  go on whether %he place is  i d l e  OF no t .  HOW, if we 
use it on t o p  of what we have some i n d i r e c t  labor ,  some i n d i r e c t  
mater ia l s ,  e%@. So s p l i t t i n g  it i n  e f f e c t  it g e t s  down $0 out- 
of-pocket o r  non-ou%-of-pocket expense and here  v a i e s  i n  indfvidual  
casea.  1 %hink t h e  bes t  aouree of informa%ion would be your* 
ind iv idua l  managera of f inance  on %he s u b j e c t .  Your l i q u i d a t i n g  
r a t e s  vary considerably by u n i t s  and t h e  make-up of those vary.  
I n  some places  youp f i x e d  or,  l e t s  s say, your f i x e d  costs  and 
ind i re@% manufacturing expense ape a considerable  poption of 1% 
and i n  o t h e r s  a r e  a very minor por t ion  of it .  But t h a t D s  your 
rock-bottom. Your rock-bottom a r e  those t h i n g s  t h a t  w i l l  go on 
whether we use t h e  facilities o r  not .  If we bought a machine ok 
a building, anything l i k e  t h a t  t h a t  we pay f o r  must g e t  ineo  
co t some time because i t t s  expenaable and whether we use them f o q n o t ,  t h e y ' r e  going t o  d e t e ~ i o r a % e  and become obsole te  and 
muat be pu t  i n t o  c o s t  over  a per iod ,  So, sometimes i f  ne uae 
them you do get t h e  b e n e f i t  out  of them, b e n e f i t  out of uaing 
t h a t  c o s t  t o  make aomqkhing, but  i f  you have t o  h f r e  a Po% sf 
people and berg a l o t  of miaeePlaneoraa m a t e r i a l s  a long with it, 
sometimes i t ' s  thsowing good money a f t e r  bad t o  make use of I&, 

1'11 a s k  M r .  VanE,yke t o  answer %ha% ques%ion. 

L.V.D. 
1 t h i n k  the  ques t ion  asked was if we would exp la in  how 

d i r e c t  l abor  l i q u i d a t e  i n d i r e c t  expense. Tha% i s  j u s t  a book- 
keeping device.  Let me s t a r t  out % h i s  way: I t h i n k  moat of the  
con tac t s  of you people wi th  accountants  ha% been on expense 
accounts o r  pay checks o r  payments of invoices ,  has  involved 
paynenta of cash where t h e  accountant has t o  be very s t r i c t  and 
he has t o  be j u s t  a good busineaaman and very caut ious  as to what 
he does. Actual ly ,  hees a h~laa8n being, and 1 think i f  you see 
him on some of t h s e  problems, d i scuss  them i n  your own a'rea, you 
can ge t  a much b e t t e r  answer than  I can give you. But t h e  elements 



of coa t  - the three basle elements of manufac%u~in @oat  - ape 
your direct labop, your d i m e $  mate~Ba1 and overhe 
d i r e c t  l a b o r  a s  a basfs f o r  l i q u i d a t i n g  t h i s  overhead i n t o  the 
coat j u s t  a s  are easy way of doing i t ,  I n  o the r  wo~da, when $ougrpe 
making a product you ean p ~ e t t  d e f l n f t e l y  measure, i n  most cases ,  
%he amount of d i r e c t  l abor  you8se  p u t t i n g  i n t o  I%, t h e  amount of 
d i r e c t  ma te r fa l  y o u g r e  p u t t i n g  i n t o  Ad, but how much sf t h e  e l e v a t o r  
operators, eleanfng, sweeping, deprec ia t ion  on %he bui ld ing ,  %he 
machinery, taxes,  insurance,  e tc ,  apply $0 an ind iv idua l  product? 
SeePng %ha$ itus impossible t o  measure those aecur%$eIg, wi th in  a 
manufac$uring a rea  you es%a$l iah  a rePat%snship  of 81% of %BaeSe 
i n d i ~ e e t  expense8 t o  t h e  amount of' d f ~ e e t  Labor baaed on a normal 
d i ~ e c t  l a b o r  load, and j u s t  compute %ha$ percentage so t h a t  every 
time you wake product you buy s o  much d i r e c t  labor ,  and you sag, 
"APB r i g h t ,  20 of $ha% l a b o r  w i l l  about,  on %he avemge,  l i q u i d a t e  
all of these  i i r e c t  expenses and we can bu i ld  up a coat  of t h e  
produe% t h a t  way," Mow, t h i s  l i g u f d a t f o n  f an1% anything magic; it 
i s n e t  anything t h a t  reeovera t h i s  overhead - it i s  only t o  e s t a b l i s h  
a c o s t  of a p ~ o d u c t .  The money is  spent - t h e  apendfng of t h e  money 
i s  what g e t s  t h e  t h i n g  i n t o  the coat  .of aa lea  some time. Or ig ina l ly ,  
it w i l l  go i n t o  inventory,  b u t  when %he p ~ o d u e t  i s  shipped, it w i l l  , 

go out ~ R % O   COB^ of 881eE3. Vfnce d i d n ' t  want t o  s t i e k  h i s  neck out 
as  t o  what management po l i cy  was. I can say b r i e f l y  %%Pa$ manage- 
ment8s  po l i cy  is  $he same i n  every company -- to make a8 big a p r o f i t  
as you @an and a s  l a ~ g e  a r e t u r n  on the share-ownersR investment 
as  you @an. Tha$Ps genera l ly  eaking; and if we guide everyth ing  
we do toward t h a t ,  we ! r e  meet i  any management s goal,  1 th ink ,  

M r .  Hilea:  I'll r epea t  t h a t  quea t i sn  and I t h i n k  it was so gosd, , .  
You repea t  that q u e ~ t i o n ,  P eou$dnqt  have p lanted  a bet%er/oneo 

He s t a r t e d  o f f  by saying  t h a t  t h e r e  was an argument h e m  - and 
H d o n s t  u n d e ~ a t a n d  that there i s  an argument; 1 %eel $hot we're j u s t  
t r y i n g  t o  d i s e u ~ a  something here and come up v%$h t h e  most economical 
wag of doing th ings .  You value analysts come up u i t h  the most 
economical y of g e t t i n g  a part ,  as I understand it, t o  put i n t o  
a p4laoduct, ow, t h i s  faPlaey -- quest ion,  as  1 underatand it, i s  
"Isnot I%$ f s e  t o  use d i r e c t  l abor  t o  l i q u i d a t e  overhead? I %here- 
f o r e  say we ahould make a px-oduct by spending $Ma l a b o r  and, the re -  
l o r e ,  l i q u i d a t i n g  some of the overhead with i% Pn Bfeu of going 
on the ou t s ide  and buying a p r o d u ~ t ?  Ha t h a t  c o ~ r e c $ ?  

t,,,,Tha%~s p r e t t y  good, kt m e  try it, too,  and between t h e  two 
of us uel%P have it, (NP, ~ $ % e a )  H i s  ques t ion  %as t h a t  s ince  by 
Banss discussion t h e  li u ida t fng  sf indikec$ expense-on laboy i s  an 
accounting expediency; it i s n ' t  l i q u i d a t e d  by l abor  - l abor  I S  j u s t  
something they can ge t  a h ~ l d  of and i t a a  a n  accounting t o o l  and 
s ince  it a ~ r f v e s  by using t h a t  accounting t o o l  u i t h  today ta  m e h i m a  
and equipment and methods, i t  r e s u l t s  iw o u ~  making p a r t s  a t  a 108s 
i n  order  $0 supposedly have something t o  l i q u i d a t e  l a b o r  which doeans t  
Piquidate  labor ,  t h a t  we a r e  jus t  kidding ouraelvea and .....( I ' v e  
f o r g o t t e n  t h e  r e s t  of t h e  quest ion;  what was t he  r e s t  of i t ? ) .  , . , , , 
I s n ' t  t h e r e  something b e t t e r  we can do about i t ,  o r  something of 
t ha t  naturs"a$a t h a t  c lose  enough now between what he and I sadd 
of your ques t ion?  P r e t t y  good, 

.OOOOOMr. ReiPly s a i d  %ha% we've got  t o  keep some of the dogs because 



when timers g e t  tough we wont% have our d i r e c t  l abor  $0 
l i q u i d a t e  our i n d i r e c t  expenses. 

....,, Could we s t o p  t h e r e  a minute? L e t t s  put %hat  one 
a s . a  l abor  market problem r a t h e r  than  an  economy. I n  o t h e r  
words i f  we see ahead of us  a period where we may not  be 
a b l e  t o  keep our  shops f u l l ,  we may have t o  l e t  some of 
our l abor  go, we may move out of the  a r e a  o r  it may be 
absorbed by o the r  i n d u s t r i e s .  

...... Mo, t h e  manager is  going t o  make %hat  dec is ion ,  I 
th ink .  Perhaps I d i d n ' t  s t a t e  it wel l ,  but t h e  point  t h a t  
I was d r i v i n g  a t  was t h a t  each p a r t  has  t o  be considered 
ind iv idua l ly .  I wasn't  proposing t h a t  we make o r  buy 
simply on the  b a s i s  of whether o r  no% we had t o  have t h e  
l i q u i d a t i o n .  There has t o  be a cons ide ra t ion  of the  e f f e c t  
on the whole business ,  and Lou has put h i s  f i n g e r  on another  
poin t .  Obviously v e r r e  not  going t o  enjoy  a very good 
r e p u t a t i o n  i n  the  community i f  weere  h i r i n g  50 people now 
and l ay ing  them off  t h r e e  months from now and %hen going 
out and t r y i n g  t o  h i r e  50 more s i x  months from now. I 
want co c o r r e c t  the  impression t h a t  I must have Pef t  wi th  
you t h a t  we would base our dec i s ions  s o l e l y  on our a b i l i t y  t o  
l i q u i d a t e .  We have a  l o t  of o t h e r  cons idera t iona ,  

. .oo. ,Yousve a l r e a d y  s t a t e d  t h a t  you ' re  not  basing your e n t i r e  
argument on t h e  l i q u i d a t i o n  of expenses, and t h a t  s what %he 
point  was t h a t  1 r a i s e d .  It seems t o  me t h a t  t h a t  was t h e  
major poin t  i n  your d i scuss ion ,  Now, i f  we do have t o  Pay 
people o f f ,  say t imes do g e t  tough, and w e  have l a y  off a 
por t ion  of the  people w e t r e  employing a t  any r a t e ,  and i f  you do 
$arm s t u f f  out  you ' r e  not  c u t t i n g  down t h e  l abor  f o r c e  i n  t h e  

.-@ommunity; you ' re  merely t r a n s f e r r i n g  it from one p lan t  t o  
another,  so  y o u r r e  a c t u a l l y  not  l e t t i n g  t h e  community down i n  
any way. t 

Thatvs i f  you buy i n  %he community, you mean. 

. . . . . .Then i f  you take t h e  long-range viewpoint t h a t  you reduce 
the  cos t  of your product, you ' re  a c t u a l l y  c r e a t i n g  more labor ,  
more business  f o r  every one and I t h i n k  t h a t f s  the  view thaQ 
l&rry takes .  I n  t h e  long sun  it b e n e f i t s  the  community by 
producing t h i n g s  a t  lower c o s t .  

Miles - L e t ' s  d o n ' t  g e t  mixed up. The idea  of communiQq r e l a t i o n s ,  
l abor  r e l a t i o n s  and t h e  l i k e ,  with our clean-@u% th ink ing  of 
what bas ic  economics and sound f inance and p r o f i %  and l o s a  do, be- 
cause $he manager i n  dec id ing  w i l l  look a t  what t h e  sound f inance 
p i c t u r e  is, look a t  what %he employee-relations p i c t u r e  is, and 
then decide; but  he wont% mix them a l l  i n  h i s  th inking .  Letts s t i c k  
t o  sound business  t h i s  morning. The ques t ion  h a s n P t  been put i n  



....,, This  i s  no p r i v a t e  a rgument , , , , , ,  

L,$B.D, Let me use one li%"se example, w i n g  a few' simple f i g u r e s  
here %ha% mighk c l a r i f y  % h i s  ques t ion  of l i q u i d a t i o n  of overhead 
on %he d i r e c t  labor .  Suppose we have a part t h a t ,  l e t ' s  say, c o s t s  
$ ~ 0 . 0 0 .  I n  it we have $2.00 worth of d i r e @ %  labor ,  $4.00 worth 
of d i s e c t  mater ial ;  and we use a l i q u i d a t i n g  r a t e  of 20@ of 
d i r e c t  labor ,  making up $4,00 of overhead, So we say that c o s t s  
us $10,00, You @an go on t h e  ou t s ide  and buy it f o r  $ ~ , Q o ,  Which 
is more economical? Included i n  t h i s  overhead r a t e  of 200% is  
t h i s  f a c t o r  f o r  t h e  deprec ia t ion  of t h e  bui lding,  t h e  deprec ia t ion  
of %he machinery, t h e  taxea,  t h e  insurance and t h e s e  c o a t s  t h a t  
a r e  going t o  go rega rd less  of whether we make it o r  no%. Letts 
say we're making i t  now, we have t h a t  space and want t o  decide 
whether t o  go on $he ou t s ide .  You shouldnet compare t h e  $10.00 
w i t h  %he $5Ie00, because some of those c o a t s  a r e  going t o  go on, anyway, 
and w i l l  have t o  be absorbed by some of t h e  r e s t  of %he products i n  
t h e  bui ld ing .  So, depending on how. much of t h i s  overhead f a c t o r  
represents these  e o s t a  t h a t  w i l l  go on anyway, you may g e t  t h e  
a c t u a l  out-of-pocket o r  ex  end i tu re  c o s t  of the  product, i f  you 
make i t  yourse l f ,  down t o  $8.00, maybe t o  $9.00 -- it depends on 
%he product. 

ooo ,Le t l s  not  poin t  a t  %he cos t  man, that way. The moneyeee , ,  

..... Let  m e  go a l i t t l e  b i t  f u r t h e r ,  then ,  Le%Ps say  t h i s  p a r t  
i s  made i n  a wing of $he bui lding,  1000 sq. f t .  % % I s  a  p a r t  pre- 
sently on our  accounting system; weere showing a l o s s  o r  we're  
making it a t  a h igher  coa t  than  you can buy it on t h e  ou t s ide ,  If  
you move t h a t  opera t ion  out  - decide t o  buy it on t h e  ou t s ide  - 
can you use t h a t  1000 sq.  f t ,  f o r  a more p r o f i t a b l e  operat ion,  
e i t h e r  making some o t h e r  p a r t  o r  expanding t h e  t o t a l  product o r  
g e t t i n g  a b e t t e r  flow of ma te r i a l  f o r  your t o t a l  product %hrough 
i%% 112 0% e r  W O P d 8 ,  what can you use $he space f o r  i f  you g e t  r i d  ? of i t ?  Pf 'you ge t  r i d  of t h e  production i n  i t ?  NOW, i f  you c a n ' t  
use it, t h e  deprec ia t ion ,  t axes  and insurance on t h a t  bu i ld ing  a r e  
going t o  have t o  be absorbed, anyway; t h e  money has  been spent  f o r  
%ha$ wing; i t ' s  going t o  be l ibu ida ted ;  i t t s  going t o  have t o  be 
l iguida%ed a g a i m t  the  products manufactured by %ha% opera t ing  u n i t ,  
But if you @an use t h a t  spaee p r o f i t a b l y  somewhere e l s e ,  more 
p ro f i t ab ly ,  1 t h i n k  t h a t  shouldbe done. 

LetQs say it depends on t h e  - l e t B s  not  t a l k  s a l e s ;  l e t P s  
t a l k  p r o f i t .  In o t h e r  words, if it  i s  a p r o f i t a b l e  opera t ion  
and you make a l a r g e  r e t u r n  on p r o f i t  on sa lea ,  you wouldn't need 
$0 make q u i t e  a s  many s a l e a ,  L e t t s  say  i t e s  a $100,000 inves t -  
ment and we could make $6000 p r o f i t ,  based on t h e  amount of s a l e s  
we could get out of it. T h a t f a  a 6% r e t u r n ,  That - we could make 
Jus% as w e h ,  probably, going out  and i n v e s t i n g  i n  some good stable 
s e c u r i t i e s ,  and we wouldn" have t o  go through a l l  t h e  pa ins  of t h a t .  
1 think,  i n  most of our p lan t s ,  we can make more than  a 65 r e t u r n .  
If you can, good. 



..,,..That depends on t h e  e o s t  system i n  your ind iv idua l  u n i t ,  
You can have varying r a t e s .  3!ow, I agree w i t h  you t h a t  it doeane t  
seem f a i r ,  i n  some cases,  t o  compare two items of d i r e c t  l a b o r  
r i g h %  i n  the  same opera t ing  u n i t  - say each one t akes  t h e  same 
amount of overhead. H~wever, t o  g e t  a l a r g e  number of overhead 
r a t e d  t o  apply  t o  your var ious  types  of d i r e e t  l a b o r  may be more 
eoat ly ;  you may have t o  h i r e  too  many coe t  peoplep e t c . ,  t o  do it. 
So t h a t  even i n  t h e  accounting we t r y  t o  have economies i n  our 
form of' accounting, 

....., Well, i t  could be, depending on the amount of apace t h a t  
was taken up, t h e  number of machines t h a t  were used, t h e  number 
of i n d i r e c t  l a b o r e r s  t h a t  had t o  c l ean  up a f t e r  them, and br ing  
and feed  the  ma te r i a l  in ,  e t c .  If you have an ind iv idua l  p~oblern, 
again,  I would suggest you see your own manager of finance Because 
hers a good human being and it would do you good t o  meet him and 
Iam sure  he" l i k e  t o  d i scuss  $hat with you. If you could descr ibe  
it t o  me I could give you m y  i d e a s  on i t ,  I done% h o w  whether 
we want t o  do t h a t  here ,  

...... I j u s t  want t o  g e t  something s t r a i g h t .  1 ga the r  that as f a r  
aa  gr0U1re Coneemed, i n  your ppact icea,  you f e e l  that t h e  f i g u r e  
you would be i n t e r e s t e d  i n ,  i n  making a comparison f o r  make 1% o r  
buy it purposes, would be what w e  c a l l  a n  out-of -pocket cos t ,  fw- 
cluding an  overhead f i g u r e  of t h e s e  uneont ro l labfe  expenses, bu$ .........,.,,. ..baaicaPIby i t ' s  an out-sf-pocket c o s t  %ha% you %hink 
of .  

.,,..,I would say, genera l ly ,  yes, but  1 t h i n k  tm'k would vary by 
t h e  p a r t i c u l a r  s i t u a t i o n .  In o t h e r  words, e v e r y g b i t  of money we 
spend g e t s  i n t o  c o s t s  somewhere. Wow, those  t t go i n t o  t h e  over- 
a l l  bu i ld ing  and have t o  g e t  i n t o  e o s t  through deprec ia t ion  can 
e i t h e r  go t o  t h e  products made i n  t h a t  wing; i f  no%hing i s  made fn 
it, they  have t o  be XQuidated i n  some o t h e r  produet,  , 

3.. . . .In the normal course of value a n a l y s i s  work where 
Pomes up thatQs now made ins ide ,  comparing it wi th  an ou t s ide  pup- 
@ham pr ice ,  offhand, b a r r i n g  extreme @ircumstanees, you say tha t  - 
i t f s  a n  out-of-pocket eos% t h a t  you f i g u r e  i s  t h e  one thatfs going 
t o  be used, ( 

\. ...,.. I would say so, but  I wouldwtt use t h a t  word "extreme." 

.,,,,,In o t h e r  words, you accept  t h e  philosophy t h a t  t h a t  p ~ i c e  
must go, our salesmen must g e t  more f o r  t h a t  i n  t h e  produet than  
our compe%i$ors do, We don ' t  want t o  p i n  you down, so help  me, but 
l e t ' s  make one t h i n g  very c l e a r :  if you make t h e  dec i s ion  on t h e  
b a s i s  of shop coats ,  t h a t  means t h a t  we t ake  in%o -- on t h e  b a s i s  
of out-of-pocket -- t hen  our  shop cos ta  which is  the  b a s i s  of all 
ao$$s, w i l l  be h igher  f o r  t h a t  p a r t  than  our  competitor who buy8 
it, won" i t ,  Our competitor w i l l  ge% i t  f o r  value on the market, 
We w i l l  t ake  i n t o  our  shop e o s t  some inerement of coa t  above value . , , , , ,above out-of -pocket cos t ,  you mean? 



o, above value. The value of anything 2% established by what 
it costa, what i$ % worth, in adequate qnantizies on the market, 
By using out-of-pocket for comparison, then we will continue to 
mahe things using the out-of-pocket comparison but we w 4 1 1  build 
shop cost into the product so that means that our salesmen must 
get more for the same part than our competitor, in every case where 
t h a t  comparSson is made, 

. . , , ,Not necessarily, 
V , J , R ,  Ape you talking produet OF part, now? If you say, Larry, 
that we have eertain screws in a device, the salesman has %o get 
more money For those screws in that device because we make it 
than if we put competitoss' in -- I think youBre right, bePt wetre 
not selling sereus; wegre selling the produets -- so that there 
are other things that are going into it. 

...,., I agree that we should do it on each compomn$. We should be 
able  to make as much on %he produet profitwise, or more, than 
a competitor. 

...... H came up here to let some of these fellows in, Come on i n .  

..... Kegs liquidating it through three yesra* profi% and that ia 
$US% 8 general rule. 

V.J .R.  MeBB, that88 right. That's what we would Xi to ge ts  but 
there are certain situations where wegre confronted ith spending 
money that wetre not going to g e t  back in %hsee years. We would 
like to get it in one year, OF 1884, on. everything, if we eSuPB, 

..... Again, that" based on profit. Sf the product we're going to 
make is profitable enough, 

. . . . .That a- it. That s exactly it, 
6 

.....Thattqthe way the appropriation reads, b u t  I donv% think 
thatus what they mean. 

..... ThatBs what P B m  going to kky to find out this afternoon, Wesd 
do be%ter to,,,,,. 

...... Do,,,.~ha% money in defense bonds, 

. . . . ,To conclude that;., 1 think aomebody has been awfuPly naive 
if he is trying to justify this by indicating aavinga, Hy own 
personal opinion is that the way thia appropriation - should read 
1s -- that if they're going $0 stay in this business theysre 
oing to have to have t k i ~  machine tool, There is more than 
308,080 a year involved there. 

I 

...... PI there wasn't it would be an easy decision. 

. . . , ., .I don't think that General EPectric rriakea,%or a very long 



. .. - h - - 20-3.1 

t i m e ,  manT unprofi table items, In other  word^, i f  you have 8n Un- 
p rof i t ab le  i t e m  you done% a t i s k  t o  it very B ~ n g , . . . . . . ~ . ~  
The next th ing  19% t h a t i n  any case where you f i n d  an unproiit- 
ab le - i t em y ~ u  go back hn$o the  h i s to ry  of t h a t  item and i f  you find 
t h a t  the re  was considerable thought - engineering time o r  ang- 
th ing  e l s e  put i n t o  it, . , , , , , . , , , , , ,  

..... I n  o ther  words, t h i s  was a produet that was unprof i table  i n  
i t s  e a r l y  h i s to ry ,  

. , . , , I g m  thinking of a specific instance. Hmy ~f you heard the 
=nagemen% conference t h a t  was on the road here the  e a r l y  par t  of 
October, ' and i n  M r .  DuChemint s t a l k  he urged you, he urged ax% the 
manufacturing people, t o  segregate i n  t h e i r  businesaea the  high 
volume items from the fob-lot  items. I V m  thinking s p e c i f i c a l l y  
of a product we make i n  two basic types, one i n  large  volume with 
r e l a t i v e l y  few model var ia t ions  f o r  another Department of the 
Company. Production volume on a given model w i l l  run - %BPI 
Jus t  take a shot  i n  the dark - 30,000 or  40,000 a week. The 
other  type has a high engineering content, an aPqoa% f n f i n i t e  var ie ty  
of mdels  and low produetion. Lots of 5 a r e  not uncommon, we 
have numerous orders f o r  1 -- ye t  these two types ca r ry  the  same 
ove&head. Now, 'now much do they t r u l y  eos t?  I don ' t  ekairnk we 
a r r i v e  a t  the  same f a i r  cos t  when we have the  same a@eoun$ing 
system f o r  both. 

..... We may have t o  segregate i n  order  t o  get  t o  the t rue  ~ 0 8 % ~  
I think the  same s i t u a t i o n  holds good i n  another depa~~tment where 
we make a complete l i n e  of produets i n  compe%ition with small 
suppl ie r s  who l i m i t  themselves t o  those models f o r  which there  i s  
volume demand. They d o n s t  want the  e a t s  and cogs, ..,... maybe we don ' t ,  e i t h e r ;  % h a t g s . t h e  t h ing . , , , , ,  

...... Unti l  we ge t  a r e a l i s t i c  cos t  of w h a t  our l a rge  volume i&ems 
i s  and a r e a l i s t i c  cos t  of what our small volume is, I dona% think 
wqtre i n  any t rue  posi t ion t o  determine whether we do o r  done%. 

# 
..$.,,,A matter I want t o  be sure we a l l  th ink  e l e a r l y  on i s  one t h a t  
Mark brought up: engineering eost  and developing of a product i s  
not a f a c t o r  of cos t  of General E l e c t r i c  t h a t  we're t a lk ing  about. 
Now, you could misunderstand Nark by thinking %ha% when 
E l e c t r i c  makes a pa r t  t h e y B r e  adding i n  t h e i r  engineering; when 
the  vendor makes it t h e y f r e  using our engineering and not paying 
f b r  i t .  Engineering is  ca l l ed  ALE and is added a f t e r  shop cos t ,  
If  you were looking a t  a p ic tu re  of it here, yousd see ma%erial, 
labor, I,N.E., shop eost  and over here yourd havemndorPs cos t ,  
How, you'd go down f u r t h e r  and f ind  on our brackets the engineering 
cos t ,  30, whether a th ing  i s  made by vendors o r  by G.E. i% has %o 
be engineered by G.E. t o  a g rea t e r  o r  a l ea se s  degree, So engineer- 
ing expense 1s not  i n  any way i n  our considerat ions here because 
the  product must be engineered whether i t s s  bought o r  purchased., 

. , , , .Fellows, we have time f o r  jus t  one more question. 

....,. The expense port ion is  l iquidated over the  f i r s t  year of 
operation, i s n ' t  it Lou? Goes d i r e c t l y  i n t o  eos t  the  f i r s %  year 
of operation. 
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o,, , , ,FePlows, the mam 8 u e u l l  have t o  bring $hi% t o  a c lose .  <$- 

You w i l l  ~ e o o g n i z e  %ha$ 1 no$ neceaea r i lg  agree  - and s t r e n g t h  
and growth depends ow having aP$ sound views we l l  represented  and 

By supported,  So, I, i n  my 60 seconds, would l i k e  $0 summar- 
'"LX 

i a e  t h a t  we present  t h a t  any time $he shop cos t ,  which is the  b a a i s  
of a l l  o the r  cos ts ,  is  more f o r  a p a r t i c u l a r  par$ i n  our product than 
our competitors have t o  pay - and w e  have t o  assume t h a t  our  compe- 
t f t o r s  w i l l  use the  bes t  f a e i l i t i e a  ava i lab le  and buy them f o r  value - 
we have a l r eady  l o s t  t h e  b a t t l e ,  For yeam our aaEes department haa 
done a remarkable job - theyeve b u i l t  up %he monogram; t h e y w e  gotben 
people t o  pay e x t r a .  Thak day f~ dying, I submit t h a t  any aceount- 
i ng  expedience - and t h i s  i s  one, because l a b o r  does not Sfquidate  
overhead - due t o  our accounting expediencies  we a r e  a b l e  on our 
books t o  l i q u i d a t e  overhead i f  w e  have people i n  t h e  p lan t .  But 
when those accounting expediencies  r e s u l t  i n  our salesmen being 
slammed devices  and having t o  bleed the public  f o r  more than  our 
competitors would f o r  the  same simple components - and $ h a t a s  wha% 
makes up t h e  totall coa t  - w e  have l o s t  t h e  b a t % l e  of %he f u t u r e ,  

.w Therefore, my posikion is  t h a t  ve must no t  accept  cos ta  above value 
f o r  any 0% t h e  components i n  our  products ,  

..... .Idhen you use %he terms =you use, 1 caabPt h e l p  but agree  wi th  
you. We should t r y  t o  make a p r o f i t  on everyth ing  we buy and s e l l .  
Whether we say  hop coats ,  out-of-pocket coa ts ,  o r  any o the r  type 
of cos t ,  1 @ a n v $  s k r e s ~  t o o  much, your see ing  your own manager of 
f inance  t o  see  what i s  t h e  r e a l  c o s t  of a product,  Bookkeepfngwise, 
we do use some devices  t o  make t h e  Job e a s i e r ,  t o  g e t  c o s t s  f o r  
products nore quickly,  so w e  can quote p r i c e s  t o  %he customera, e t c ,  
But if" a major dec i s ion  i a  going t o  be made as t o  whether to., buy on 
t h e  ou t s ide  OF make and you wan% something r e a l  on it, dong6  use 
t h e  normal overhead r a t e s ;  donot a s k  d e f i n i t e l y  of your accountant 
%or  out-of-pocket @o8$8, S i t  down wi th  him and d i scuss  t h e  economics 
of t h e  s i$ua%ion.  I f m  su re  he 'd  be $Pad t o  h e l p  you and it w i l l  g e t  
away fpom these  ease8 where $out re  moving a product from %he low 
volume $0 a high volume t h i n g  and p u t t i n  a d i f f e r e n t  l i q u i d a t i n g  
r a t e  on I%, You6%$ ge t  out of all t h e s e  s t h e r  in-between phases. 
We want t o  Be a prof%% and a r e a l  p r o f i t ;  not  j u s t  a p r o f i t  on $he 
books. That j s  what Q,E, i s  i n  buaineaa f o r  and, I bel ieve ,  every 
o t h e r  company. 

..,,,,I c a n g $  do anything more t h a n  r e p e a t  what I s a i d  e a r l i e r  $ha% 
Ifan sorry we w m g t  give you any formula; t h e r e ' s  nq c u r e - a l l .  Each 
one of t h e s e  has t o  be determined on an ind iv idua l  b a s i s .  As f a r  
as  youore concerned, you can make a comparison on your ahop c o a t s  
and what it c o s t s  t h e  vendor, but your manager who has  the r e spons ib i l -  
i t y  %or making $he proQi$ t h a t  welse  t a l k i n g  about i~ going $0 have 
t o  take  i n t o  conaidera t ion  o t h e r  f a c t o r s .  There a r e  a  number of 
th ings  which i n  your opinion a r e  unwise t o  do. There a r e  o t h e r  
%ac&ors which w i l l  sway t h e  manager" judgrnen% on t h e  o t h e r  s i d e ,  
I think, thohgh, as a s t a r t i n g  po in t  that you should be i n  t h e  
pos i t fon  of ca r ry ing  t h e  ba%%le t o  him and making him j u s t i f y  t h e  
continuance of what you c a l l  unprof i t ab le  i t e m s ,  
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. , , , . ,Therefore,  the  ques t ions  w h i c h z e  directed t o  me 1 
w i l l  r e d i r e c t  wi th  g r e a t  confidence t o  va r ious  members of 
the  group. Wetre almost ready f o r  ques t ions .  But f i r s t ,  
because I t h i n k  i t t s  important, 1 want t o  add one paragraph 
t o  our conversat ions of t h i s  morning, T h i s  I r e a l l y  mean, 

Make-it o r  buy-it  dec i s ions  a r e  no bus inem of value 
ana lys t s .  Please d o n ' t  p i t c h  yourselves i n  t h i s  kind of 
b a t t l e s  and t h i s  kind of s t rugg le ,  and i n  something s o  
c o n t r o v e r s i a l  e n t i r e l y  unnecessarily on your r e t u r n .  
Remember t h i s :  you have no p a r t  i n  make-it o r  buy-i t  d i a -  
cussions,  Whether your management uses  out-of -pocket o r  
shop c o a t s  i s  none of yous business ,  and dons% l e t  him 
have you g e t  i n  the  middle of something %hat  w i l l  diminish 
your opportuni ty,  Pour gob i s  t o  develop %he f a c t s .  Me 
had a n  i n v i t a t i o n  from a genera l  manager t o  come out t o  h i s  
p lan t  and t a l k  wi th  them about make-it o r  buy-it .  W e l l ,  
i t ' s  fun  t o  go and t a l k  q i t h  %he general. manager, You 
don" g e t  those inv i$a t ions  too  of ten .  But what W % 8  t h e  
answer? and thank heaven8 8 ,  it was t he  r i g h t  one : 
have no par% i p  make-it o r  buy-i t ;  we make no d e c i  
I n  t h e  opera t ion  of our value analysis, value a n a l y s t s  
never g e t  i n t o  discussions on dec i s ions  t o  make-1% o r  
buy-i t .  We would be e n t i r e l y  out  of t h e  value a n a l y s i s  
f i e l d .  

MOW, t h a t  is the laight answer, gentlemen, DonP% 
g e t  i n t o  them. Actually,  a s  some of you know, %.keg ask 
t h a t  we come and just d i s c u s s  it a s  an  a d v i s e r  and %ha% 
you might do; but be awful ly c a r e f u l  because you have t o  
l i v e  wi th  them, and t h e r e f s  no r i g h t ,  no wrong. I'm 
a f r a i d  maybe we brought tha% t o o  much i n t o  t h e  program 
here, s ince  it i s n a t ,  but  I don" t h i n k  so ,  T h e ~ e t s  only 
)one t h i n g  we want t o  accomplish: we want you t o  be a b l e  t o  
+think f o r  yourselves,  and 1 8 m  de l igh ted  a t  %he way you're  
* thinking. You a l l  see what8s  wrong wi th  what we have; you 

a l l  see nothing tha t88  clean-cut  and good on the horizon,  
T h a t ' s  enough. Donlt l e t  them drag you i n t o  it. 

I f  we s t a r t  having ques t ions  about shop c o a t s  or  out- 
of-pocket, I d o n l t  know how I'll handle it, but 1 t h i n k  
1'11 bundle them r igh% back a t  your felPows, 

F i r s t  quest ion:  

Q.,.,.Mine is about shop c o s t  and out-of-pocke% cost.,, 
f a o t s  f o r  %heis dec is ions .  Every one seema %o agree 
t h a t  n e i t h e r  t h e  out-of-pocket nor t h e  shop c o s t s  
a r e  accura te  o r  r e a l i s t i c  cos ta .  How can you ge t  those 
c o s t s  so  a s  t o  present  t h e  r e a l  costs.,,,,,,, Also when 
we g e t  a vendor 's  p r i ce ,  t h a t  i s  no t  a c t u a l  c o s t  t o  us, 
The pur@hase c o s t  and inspec to r  c o s t  and shipping c o s t  
muat be added on t o  %he vendor 's  quota t ion .  Me muat make 
a r e a l i s t i c  p r i c e ,  



A, The answer $0 the second par t  first is you4re  supposed %s 
$ePI the p lan t  what they donst already ?mow, The accountant w i l l  
% e l l  the boss what our c o s t s  are now, For convenience, you put shop 
cost  on t h e  same sheet. You wake no e s n t r i b u t f o n  t h e r e .  Beat your 
Job 3-8 $0 f i n d  out on t h e  market what t h e  thing i s  worth, what i t  
c o s t s ,  and then  you should add i n  any way % h a t f s  reasonable f o r  t r a n s -  
p o r t a t i o n  in ,  f o r  the  handling, f o r  t h e  inspect ion,  f o r  anything 
e l s e  tha t  w i l l  gfve it a f a i r  f l a v o r ,  W s ~ k  t h a t  out i n  your own a r e a .  
Pour Job 28 %O develop the f a c t s  t ha t  a r e  not  known i n  %he f a c t o r y .  
I t P s  t h e  accountant t s  job t o  give you $he f a c t s  on shop c o s t s  and 

u t ake  them as  they  come. 

, , , ,You c i t ed  a g r e a t  number of cases  where you c i t e d  savings on 
sbably %0,088 o r  P88,000, saved 1$ a p a s t  of' $/2$ - P a ~ g e  d o l l a r  
vings.  The p lan t  t h a t  I come Prom over h a l f  of our budget i s  f o r  

motor genera tors .  We b u i l d  probably 18 OP Bg a year .  What do you 
do i n  a case l i k e  t ha t ?  

A.,.,.WonderfuS question, I hope t h a t  w i t h i n  s i x  months o r  a year  we 
wiEX have much more t a n g i b l e  answers, t o  it,  We took one job ~ 1 %  
25 a year  production i n  o rde r  t o  see wha% happens i n  low d o l l a r s ,  
Pow quanki%$. This was a device made by the  l abora to ry  i n  q u a n t i t i e ~  
of 25 and f %  so98 f o r  $ ~ 0 , 0 0 ,  Therefore, %he t o t a l  amount of busi-  
nesa per  yeas was $1200, What can you do with a t h ing  Pike tha t?  
It was a color-ma%ching device; a b e a u t i f u l  l i t t l e  box wi th  a g r e a t  
b i g  G-E monogram t h a t  long and t h r e e  p laces  t h a t  you look in ,  t h r e e  
l i g h t  bulbs,  t h r e e  r h e o s t a t s ,  So t h e  profeaaors  s e t  I t  up on %he 
plaWorm and turned t h e  r h e o s t a t s  t o  %each t h e  co l l ege  s tuden t s  

f- 
the make-up 04 eoPor. A n ice  device,  Every year  the Spec ia l  
Pwdwiets would: come and they vokaPd want another  25 of them &-id some- 
body would look - w e 9 e  s e l l i n g  them f o r  $50~00 ;  $heyare  coeting axa 
$ 5 ~  08 apiece; and the buy %an"$ sua &o make 2% more, It @s a miserable  
tbing. 

Van: I t h i n k  youqd c a l l  that p r o f i t a b l e  busineaa, because t h e  S a l e s  
Dept . have een  s e l l i n g  $50,000 worth of equipment, G.E. equipment, 
by e e l l i n g  hat one l i % % l e  i tem.,  . , , , 
A . , , , , T h a t f s  j m t  %he reason they  had always continued t o  do it each 
time, but  each time they  cursed. Mow, t h i s  p a r t i c u l a r  time they  had 
heard of value a n a l y s i s  and t h e  manager sa id ,  " T g P l  be damned i f  we ' re  
going t o  make it u n t i l  we f i n d  ou t  what i t  could be made for. " So 
%hey asked u s  t o  have a t r a i n e e  look a t  i t  and see  what they  eould 
do on %ow d o l l a r ,  low volume, Pow everyth ing ,  We kept  t r a c k  of h i s  
t i m e .  One t r a i n e e  worked half-t ime f o r  t h r e e  weeks on %he job, and 
i n s t e a d  of a coat  of $ 5 ~ ~ 0 8  t h e  c o s t  a f t e r  t h a t  was $28.08, That s 
the b e s t  i n d i c a t i o n  $ have of what seems l i k e  t h e  bottom of t h e  
bo%%om; only $1200 worth a y e a r  of businesa.  We must provide much 
mom t a n g i b l e  a s s i s t a n c e  i n  $he a r e a  of small volume and r e l a t i v e l y  
small  d o l l a r s ,  

Fountin..,Throughout t h e  30 days Itve had a l o t  of d i s3o in ted  
thoughts.  Ht seems t o  m e  %hat  a%P of this subject comes down %O 
%he bas ic  premise and t ak ing  a course and going t o  school - about 
l i k e  when we went $Q co l lege ,  WePve been given a l o t  of good ideas ,  
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Some of $hem n e B r e  going t o  be a b l e  %o use and &o-sce n e s r e  n o t ,  
1% i s  a n  approach t o  a problem %hat w i l l  have to be tampered t o  
s m i t  l o c a l  s i t u a t i o n s ,  My own busineaa, $he one I'm connected 
with i s  kind of Smge and involved, like ~ o m e  o t h e r s  here .  OUT 
coat  reduct ion  program i s  followed by 42 d i f f e r e n t  commitlees, 
Each of those commi%$eea i s  composed ~f t h r e e  or mope people,  
Value a n a l y ~ i a  i s  j u s t  oEe of thoae 42. I cant% aes how i i n  
our  opera t ion  value ana lys i s  can be ae$ up on a pedeata l  $0 make 
no r e p o r t s  of @oat  r e d u e t i ~ n  and %he sther 41 comrnittee~ a re ,  
P t t s  a means of keeping seore  wi%h u s ,  Our manager i a n s t  
i n t e r e s t e d  i n  keeping scores  of the i nd iv idua l  teams; h e ' s  
i n t e r e s t e d  i n  the 3-1/23 m i l l i o n  do$lars  which is our  budget 
t h i s  year ,  RQW, in our Boeal opemt ion ,  OUT value analysis 
committee func t ions  i s  p r e t t y  much the m e ~ n q a L 1 v e  of t h e  managePo 
I ' v e  been given aome ideas  of how 1% mfght be done i n  s m e  
operat ions,  but  the f i n a l  a n a l y s i s  i s  that my manager  want^ 
r epor t s ,  he wants me to do po l i c ing  an8 you can be p re t ty  sure 
I'm going t o  do policing, but you can a l s o  be p r e t t y  wuse E B m  
going t o  pass on t o  him the thoughts t h a t  weave been given here 
about the function of p o l i c i n g  and whom b u ~ i n e s ~  it i8, A% 
khe moment I ' m  s t i l l  i n c l i n e d  t o  agree  tha$ .po l i c%ng  fs not 
p a r t  of our func t ion  but I have t o  temper that with  the thought 
t h a t  i n  about 2-112 y e a r s  of value analysis i n  o u ~  opera t ion  I ' d  
say t h a t  about 98% of our r e s u l t s ,  d o l l a r  value,  have been on 
p r o j e c t s  which Xtm sure  would have d ied  i f  any one had been 
doing t h e  po l i c ing  except $ha value analysis  group, They nepe 
at t h e i r  incept ion,  a t  t h e  suggest ion s tage ,  extremely in%ang%ble, 
long-range, I e m @ $  give you any off-the-cuff exauple8 bhat 
w i l l  mean m c h ,  probably, except one which looks as  though I k U s  
approaching eulrnination a% t h e  moment and rnw giae  you an Idea 
of our type of value analysis work, We b u i l d  a i F c r a f t  generators 
whieh have a t a r t e r  motoss and t h e  genera to r s  f o r  j e t  engine8 
primari ly ,  a l though used a l s o  on ree ipro@a$ing engines,  
a busineaa 42mt waa founded and Cleveloped wi th  ua abou$ $2 years 
ago; i t  s grown verg r ap id ly ;  it has $he s a w  weight and space 
Pimi ta t ions  of most a i r c r a f t  devfoes, and a% i ts  inceptLon, 
qecause of e b e e t r i e a l  probPeme, the  engineering department found 
.*ha% % h e i r  deafgns on ingot  i ron ,  which aa some of you may know 
i a  about en 99$, i n  fact;;, itgs more than tha% - the t o t a l  I.mpuri%iea 
i n  %ha$ - i r o n  impur i t iee  of .25 o r  Bew, A11 of our e l e e t r f o a l  
deaigma a r e  based on! w i n g  that ingo t  iron as a plate;  itos only 
p resen t ly  a v a i l a b l e  form; r o l l e d  and flash-welded i n t o  a s t a t e  o r  
frame. For a l i t t l e  over 2 y e a r s  now e f v e  been working on %he 
problem, Ht looks a s  though i n  t h e  nex& few months we w b l f  have 
soPved and f i n a l l y  eonvineed engineer ing  t h a t  a s a % i a f a c t s r y  frame 
can be made by centrifeagally c a s t i n g  a ma te r i a l  which i~ an ingot  
i r o n  melted i n  an induet ion  fusnace. Aa I sag, a t  the suggestion 
sheet  time, wi th  t h e  mathematical, %he Amos and Andy savings 
%ha% a r e  at tached t o  t h i s  item, t h e  verg l o g i c a l  r e a c t i o n  from 
engineering o r  even our t o p  managemen% would have been t ha t  itg s 
no good; o u r  fundamental des igns  a r e  based on using ingot  i ron;  
ingot  i r o n  i s  a v a i l a b l e  only a s  a plate, So I s t i l l  know tha$ on 
our large i tems I ' m  going %o be a policeman, P dong% mind. A Bat 
of these  items a r e  very personal  t o  me, I dona% want them t o  d i e .  
We have an examtile i n  that conneetion - 1 t h i n k  it was yes terday ,  
I a r ry  t o l d  u s  aLout h i s  suggestion %ha% he turned  i n  %o t h e  
Ref r ige ra to r  Divis ion  fora b u t t e r  condi t ioner .  Turned i n  a 
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suggestion, a prel iminary cos t  reduet ion  s h e e t ,  It was regected and 
bounded back t o  him,, Was t h a t  good? Or would i t  have been b e t t e r  
if  U r r y  Miles had done some pol ic ing ,  bea t  somebody~s e a r s  down 
and the Company had been a b l e  t o  r e a l i z e  t h a t  saving, lo ,  those many 
years ago? 

N r .  EiPes: %t88 been wonderful experience f o r  me, and Pvv-e learned  
a 90% more than you have, I can assure  you of t ha t ,  i n  dea l ing  with 
you fe l lows,  If you have grown, t h i s  has been a. wonderfuP success,  
and i f  you have shaken of f  the shackles  $ha% seem t o  hold you - I 
dong% want t o  d r ive  you i n  any one d i r e c t i o n  except towards b e t t e r  
value f o r  %he Company, b e t t e r  job of s e l e c t i n g  competitors.  

Claude has just, had t o  f i g h t  himself t o  keep qu ie t ,  and what 
a Job. Come on up he re ,  

Claude: 1 am reminded of a couple of y e a r s  ago when we had managed 
t o  succeed i n  value a n a l y s i s  t o  do o w  c o s t  redue$ion work and 
U ~ r y  m e %  me and 1 sa id ,  t rMrry ,  werve succeeded." And he d i d n ' t  
ask me whekher I had pol iced  the p r o j e c t s  o r  whether we had had 
somebody e l s e  pol ice  them. I n  my experience i n  some of %hem jobs 
your manager w i l l  do your po l i c ing  l o r  you; i n  o t h e r  cases you have 
t d  do your o m  polisbng. But 1 t h i n k  wha$ you g e t  ou t  of" t h i s  pro- 
gram i s  another  t o o l  f o r  your c o s t  reduct ion  work, and I think i t P s  
a ease t h a t  vfPl take  some time f o r  you t o  teaeh  your managers and 
your supervisors  how t o  po l i ce  the  work, 1 don% t h i n k  %key Penow. 
I n  t h e  eases  where we have succeeded i t f s  been because %he manager 
was desperate  f o r  cos t  reduet ion,  s o  he was q u i t e  amiouB %o do h i s  
own pol ic ing ,  But I be l i eve  $ha$ you now have a t o o l  and 1 t h i n k  i t s a  
a case of your going back and s e l l i n g  that t o o l  %he way yod think b e s t  
t o  handle your oun ind iv idua l  problems. It c e r t a i n l y  i s  a l o &  e a s i e r  
i f  your manager and supervisors  w i l l  h e l p  you w i t h  t h e  po l i c ing ,  

Larry Miles 

MOW, - s o  we can g e t  r i g h t  i n t o  t h e  wonderful oppor tuni ty  of 
hear ing  ~ r f  Vincent t e l l  us  a l o t  t h a t  we want t o  hear,  I'm going 
t o  make on y two ata%emen%s. F i r s t ,  %eKLowa, our goal  i 
every one of you grow, and so  many fe l lows have t a l k e d  t o  me about 
t h i s  program tha$ 1 r e a l l y  feea  warmed i n  m y  h e a r t  about i t  and I 
conf iden t ly  be l ieve  %ha$ most bf t h e  f e l lows  here have expanded 
more, grown mope, thrown off $he shackles  more during % h i s  30 days 
than  any o the r  Like period wi th in  t h e  l a s t  seve ra l  yea r s  f o r  you 
fe l lows.  If t h a t t s  the  case,  %his has been wonderful. The one 
o%her t h i n g  - P a l n e e r e l y  hope t h a t  you have seen how shallow a r e  
$he b a r r i e r s  around you, These s h e l l s  t h a t  have he ld  you in ,  t h e s e  
thumbs %hat have held you down a r e  very shallow and very easy  t o  
remove, GQ back and go a f t e r  them, 

B i l l  Bryant: 

When we s t a r t e d  t h i s  program j u s t  about 4 weeks ago 1 assured  
you a t  $hat t i m e  t h a t  MI?, DuChemin would be here t o  t a l k  on t h e  
f inaE day of t h i s  t o  g ive  you h i s  i d e a s  on the su$'e@t of value 
a n a l y s i s  and t h a t  some time i n  between A r t  Vincent would be here  t o  
a l s o  expres  h i s  ideas  t o  you. 7 d o n D t  know whether any of you n 
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know it o r  no$, bu t  We DuGhemSn has been s i c k  f o r  a couple of 
weeks. I f m  de l igh ted  t o  be r ep resen t ing  Kfek DuChemin here 
except t h a t  you have, indeed, af ssed a t r e a t ,  i n  Nickq a no& being 
a b l e  t o  be here i n  person t o  t e l l  you how he f e e l s  about va lue  
ana lys i s .  We could do P$ musk b e t t e r  than I, but  I xi%$ do my 
bes t  t o  pinch-hi t  f o r  him. 

F i r s t ,  I ' d  Pike to t a l k  f o r  gus t  a minute on t h e  t h i n g s  that 
ynu, a s  value a n a l y s i s  men, must  accept .  They're p e t t y  basic  
th ings  i f  you ' re  going t o  do your job. The f i r s t  of those,  and 
perhaps youave a l r eady  accepted it, is  %he matter  of the  Company 
ob jec t ives  on p r o f i t .  If an7 of you d o n ' t  be l ieve  i n  profit and 
d o n t t  be l ieve  i n  good p r o f i t s  your re  indeed i n  the  wrong 
occupation; i n  f a c t ,  I be l ieve  you're  i n  t h e  wrong compacy. 
So, I ' d  l i k e  t o  put t h a t  i n  f i rs t .  1 bel ieve  you a l l  know ous  
Company ob jec t ive  is  t o  make a good p r o f i t  - PO$ net  r e t u r n  taftek 
taxes .  I was ,just reading with i n t e r e s t  Pas t  n igh t  an a r t i c l e  
by Miles Mace t h a t  some of you might have seen i n  Earvard Business 
Review - the  one j u s t  out i n  which he t a l k e d  about p r o f i t s  and 
morals, a s  t o  whether i t ' s  moral t o  make p r o f i t ,  and where this 
l i n e  is, the  d i f ference  between f a i r  prof i t s  and @under, as he 
puts  i t .  He had some ques t ions  t h a t  you fe l lows might want t o  be 
th inking  about.  He sa id ,  "Where is  t h e  l i n e ?  Where a r e  p r o f i t s  
immoral? 1s i t  immoral t o  c lose  a p lan t  i n  Mew England and open 
one i n  Alabama? Is theye something immoral about that? 

Is it immoral t o  c l o s e  one i n  Michigan and open one in 
Miss iss ippi?  Or i s  it immoral %o gon opera t ing  an  i n e f f i c i e n t  
p lan t  i n  Mew England and no& pay the  proper r e t u r n  t o  your stock- 
holders  by t ak ing  the  opportuni ty of opening %he mope e f f i c l e n z  
p lan t  i n  the  south?" He r a i s e s  a hundred o r  two c & e s t i o n ~  along 
those l i n e s .  I t h i n k  we, as  G.E. people, and as value analyafs  men, 
have t o  ge t  your th inking  s t r a i g h t ,  each of you f o r  yourse l f ,  and 
be su re  t h a t  you f e e l  t h e r e ' s  nothing wrong wi th  t h i s  p r o f i t  motive 
and t h a t  we've got  t o  r e a l l y  go out and make p r o f i t .  The reason I 
emphasize t h a t  i s  we made a statement out a t  Cleveland t h a t  I was 
r e a l l y  amazed wasn ' t  challenged from t h e  f l o o r ;  that t h e r e  w88n8t 
a.&ingPe one i n  our managers of manufacturing rneetj-lag, who was 
c o n s i s t e n t l y  Company ob jec t ive  of PC$ n e t  p ~ o f i t  a f t e r  taxes, 
I f m  sure  I B m  s a f e  i n  saying t h a t  aga in  i n  % h i s  group. So you e m  
see the  problem t h a t  de  coBBe@tiveBy have ahead of u s ,  

Second, 1 th ink ,  beyond a doubt, you have learned  i n  % h i s  
month something of the  procedures i n  going about value a n a l y s i s ,  
I l i k e  t o  t h i n k  t h a t  you have t o  l e a r n  t o  be e t h i c a l l y  aggress ive ,  
t h a t  you have t o  go a f t e r  value a n a l y s i s  very aggress ive ly  w i t h .  
vendors, and % h e r e f s  a  l i m i t  t o  $ha%; l e t s  c a l l  it j u s t  p l a i n  
good profese ional  e t h i c s  - Larry, B i l l  Bryant and o t h e r s  of u s  
have looked a t  what some o t h e r s  a r e  doing i n  t h e  t h i s  f i e l d  and 
i n  gome cases  we t h i n k  some go a l i t t l e  b i t  beyond where w e  would, 
We th ink  we can g e t  t h e  r e s u l t s  by s t ay ing  wi th in  reasonable 
l i m i t s .  One of t h e  o the r  t h i n g s  you must accept  - I'm only going 
t o  mention it because I ' m  sure  Lar ry ' s  been pounding on i% a l l  
month - you must be imaginative %s a  high degree.  We f i r m l y  
be l ieve  t h a t v s  something t h a t  we a l l  have to a c e r t a i n  e x t e n t  and 
i t  i s  something t h a t  you can develop, and Itm su re  t h a t  you have 
developed a  g r e a t  dea l  of t h a t  t r a i t  here t h i s  month,. 



1 was de l ighted  t o  hea r  $ha$ you had found 170 wags of doing 
one s p e ~ i f i c  job, and fh su re  t h e p e t s  no l a c k  of imagination i f  you 
have been ab le  t o  come up with $&a%, The next  t h i n g  i s  can you 
develop t h e  judgment to pick %he f o u r  o r  f i v e  nays t h a t  show %he 
most promise and then  put one i n  opera t ion?  We have eases  - I 
t h i n k  I r a n  i n t o  one t h i s  week i n  a bus iness  review where we had 
not $70, but p ~ o b a b l y  70 ways of doing something - but weDve had 
it f o r  two years  and we haven ' t  picked out one good way and gone 
ahead wi th  it. 

The las t  p a r t i c u l a r  item I want t o  mention - and I 'm sure  
t h e r e  a t  l e a s t  % h i s  many more needed i n  purchasing value a n a l y s i s  
i s  %he mat ter  of pe r s i s t ence .  You a r e n ' t  going t o  f i n d  the  answers 
t o  some of these  problems r i g h t  away, The answer you f i n d  may not 
be acceptable  the  fisst  time, o r  maybe even the  90th time. So d o n P t  
g e t  discouraged. 

Larry has aksed me t o  say a word o r  two on %he @omp%nyts 
t i t u d e  on value a n a l y s i s .  F i r s t ,  t h i s  i s  a r e l a t i v e l y  new 
t i v i t y .  I be l ieve  it was i n  1947, o r  thereabouts ,  when % h i s  
ea was incubated and brought along, and I t h i n k  you can see how 
r it has come. Larry says  i t ' s  only 1% of the  way it has t o  go, 
t i t ' s  come a long was. i n  s ~ i t e  of t h a t  e s t ima te .  Value a n a l y s i s  

up t o  r ecen t  months: hokever, h a  not  had a t t e n t i o n  a t  very high- 
l e v e l s  i n  the  Company, I n  some a r e a s  a very good job has been done 
with f i n e  r e s u l t s ,  I n  o the r s ,  nothing has been done, a s  you we l l  
know. Recently a value analyais&ow has  been put on f o r  the  
advisory committee of the  Company, wi th  Mr, Cordiner present  - 
Fir. Cordiner i s  $horoughly behind t h i s  program, and even moved up 
h i s  a r r i v a l  time i n  Cleveland by a n  hour and cancel led  an  i$lpor%ant 
engagement i n  New York week before l a s t  t o  g e t  a preview of t h e  
value a n a l y s i s  show which he would otherwise have missed. 

I would jus t  l i k e  t o  mention a word o r  two i n  regard  t o  the  
conduct of t h e  a c t i v i t y  on your p a r t  when you r e t u r n  t o  your depar t -  
ments, I t h i n k  it has been s t r e s e e d  many, many t imes t h i s  month 
as  t o  t h e  why you go about t h i s  Job, I would like t o  emphasize t h a t  
I echo t h e  ?feel ings of B i l l  Bryant, U r ~ y  and o thers ,  and so  does 
M r .  DuChemin, i n  having a s t rong  conviction t h a t  t h i s  job can bes t  
be done i n  the  p u ~ c h a s i n g  organiza t ion .  I n  t h e  same brea th  I v d  
l i k e  t o  say  t h a t  I ' m  not  g o i n g ' t o  worry about %ha%; i f  any of you 
o r  many of you happen t o  be i n  a n  engineer ing  organiza t ion  -- the  
main t h i n g  i s  t o  g e t  the  job done. We be l i eve  t h a t  i t ' s  much 
e a s i e r  t o  maintain your vendor c o n t a c t s  t h a t  a r e  s o  important t o  
t h i s  a c t i v i t y  working from t h e  purchaservs organiza t ion .  We a r e  
a l s o  convinced t h i s  a c t i v i t y  r e q u i r e s  a n  engineering type of approach 
and engineering t r a i n i n g  i s  of g r e a t  value.  Larry has  asked me 
j u s t  t o  make a comment i n  regard t o  your diacusaion t h i s  morning, 
I understand t h a t  t h e r e ' s  been q u i t e  a b i t  of concern about the  
ques t ion  of "marginal ope ra t ions f f .  F i r s t  you must de f ine  a "Harginal 
Operation", and I f m  not  going through your morning9s d iaeuss ion  
execpt  t o  say t h a t  if a "Marginal Operation" i s  one t h a t  i s n ' t  
meeting t h e  Company p r o f i t  bogey, we'd have t o  f i r e  a l l  t h e  depar t -  
ments and s t a r t  the  General E l e c t r i c  Co. over again.  So c e r t a i n l y  
t h a t  Isn't t h e  d e f i n i t i o n  of "Marginal", I would l i k e  t o  leave 
one thought wi%h you t h a t  I am t o l d  d i d n f %  come out i n  your d i s -  
cuss ion  t h i s  morning, You w i l l  f i n d  t h a t  t o p  management, t h a t  your 



manufacturing management and your business  management w i l l  s tag  
wi th  any presen t ly  marginal operat ion,  i f  we can conceive 0% 
a clean-cut,  p r a c t i c a l  plan, of g e t t i n g  ou t  of t h e  marginal 
c l a s s  i n  the  foreseeable  f u t u r e ,  The r e a l  ques%ion i s  no$ "is  
it marginalrq, but "what is  it going t o  be f i v e  yea r s  f ~ o m  now 
o r  t h r e e  yea r s  from now". 

You may have heard t h a t  our Company ob jec t ive  f o r  1961 
i s  t o  have t h e  company grow from i t s  l a s t  year  l e v e l  of some 
$%,300,000 t o  4 b i l l i o n  d o l l a r s ,  and % h a t P  s q u i t e  an as%ronomicaP 
f i g u r e  t h a t  I ' d  l i k e  $0 b r i n g  down t o  e a r t h  f o r  you, That means, 
f o r  example, t h a t  i n  f l o o r  space we must have t h e  Company g ~ o u  
from 63,Q00,0OO qq. f t . ,  roughly, which i s  now %he General 
E l e c t r i c  Co, t o  73,000,000 sq.  f t .  o r  a n  increase  of aPmos% BO . 
mil l ion  square f e e t  of f l o o r  space. That means t h e  c r e a t i o n  
of t h e  equiva lent  of another  Schenectady, i n  %he next  BO yeam, 
We must improve our output per  opera tor  from $13,000 per gear 
t o  some $17,500 - a 5% increase .  There a r e  people i n  o ther  
i n d u s t r i e s  g e t t i n g  up as  high a s  $30,000. That doesn ' t  mean 
wet r e  going t o  work anybqdy any harder ,  ekcept  t h e  value 
a n a l y s i s  group and some o the r  management groups; bu$ tha t  means 
we've got  t o  f i n d  b e t t e r  ways of doing th ings ,  the  kind of" 
th ings  youfve been s tudhing  about,  b e t t e r  l ayou t s ,be%ter  
mechanization, e t c ,  This  means t h a t  t h e  Company organiza t ion  
i s  going t o  grow - and I f m  sure  you've heard Er .  Cordicer 
make t h e  s ta tement  t h a t  he expects  t h e  Company t o  grow from 
about 60 departmental  opera t ions  t h a t  we now have t o  a% leas% 
100 i n  this period i n  t h e  foreseeable  f u t u r e ,  You a r e  e n t e ~ i n g  
an a c t i v i t y  whish w i l l  con t r ibu te  a  l a r g e  p a r t  of our product i -  
v i t y  improvement between now and 1960. There s B o  Sack of 
opportunity;  t h e r e f s  no l a c k  of incen t ive  ahead, and w e  have 
a tremendous job t o  do. 

We can1% seem t o  keep these  Canadian fe l lows off 'ke 
program. We have another  reques t  here.  I donB% know q u i t e  
p a t  i t ' s  e l l  about, but  Dave, you have t h e  f l o o r .  

Larry, IOd l i k e  $0 exprestzi the  apprec ia t ion  of the Camdim 
group f o r  t h e  oppor tuni ty  of corning down here ,  P t 6 8  been q u i t e  a  
r e v e l a t i o n  t o  us .  We"e t ak ing  some information back w i t h  ua - 
kind of a lend-leave dea l .  Wefd a l s o  l i k e  $0 extend an i n v i t a t i o n  
t o  you t o  come d o m  t o  our Toronto meeting i n  two weeks. Perhaps 
you can t ake  back something w i t h  you, a l s o .  Speaking of lend- 
lease ,  we have a  l i t t l e  g i f t  f o r  you which we hope you @an take 
on your vaca t ion .  

Niles:  Thank you very muck, Dave, and all 08 %he Canadian bogs, 
I t ' s  r e a l l y  been a t r e a t  t o  have you a l l  with us .  

With t h a t ,  we w i l l  c lose  our Value Analysis Tra in ing  
Program, and may 1 express ,  i n  behalf  of Larry and a11 %he 
fe l lows and g i r l s ,  wevve c e r t a i n l y  enjoyed having you here. 1 
don ' t  have t o  t e l l  you t h a t  we t h i n k  you ' re  a grand bunch sf 



W e  hope s i n c e r e l y  t h a t  we 
no t  i n  a group. 

Thanks a whole 

"- 

f e l l o w ~ .  A l o t  of you have come t o  u s  and sa id ,  wBoy, oh boy! f-- . 
here d id  you ever  ge t  such a collectio:: of swell  fe l lows t o  work a.  - ,  

i thl"  We have r e a l l y  enjoyed it. You, of course, when you g e t  
r i g h t  down t o  i t ,  have r e a l l y  made t h e  program a success,  because a l l  
we could do was t o  sow t h e  seeds,  Now, you have t o  do the  reaping,  

w i l l  see  you a l l  again,  one a% a time, i f  

l o t .  
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