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BY AP& SPECIFIC ?.I.lEAnS. THE VALUE TEEN BECOlES THE LO!IEST .- _ COST .- TO ACH- 

IEVE THE Fui:CT-IOlj. TkiE VAI-Uz I S  c~~E;{?{I;IzC B'f TEE S';ArE , , - '  Tr'c L 5 L i r  fiJty 

A.?JD THE EFFECTIVENESS WITH WHICf! THE 9EST Wf ERNiYl' ILXS WEI:: .'USSUED -- 

IT IS KNONN TO EE PRACTICAL WlTHIN NAF(ilCIV LIMITS TCI LIST FUI-LTIONS, 

DESCRIBE TREM, LIST THEIR "ViU,ti"sU (LOZF,ST COST WAY TO RELImLY K C -  

THEIR COSTS. 

AND PROCEED TO H I S  NEXT TASK, 

FwmIS,FKOF.l PREPARED DATA, 
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3 -  JUST AS NE.V !ARTERIALS,THEIR DESCRIPTIO>!S tND COSTS N0.J 

BENEFIT FROM THE RESULTS .*JD SEARCHES OF ALL PEOPLE, INSTEAD OF 

THE PRESENT SYSTEM IN WHICH EACH DESIGN'JIPK? GROUP SEELPCHE PROPER; 

Tf ES OF MATERIALS, AND DOES RESEARCH WHICH DUPLICATES btORK OF THE- 

PAST AND WORK OF OTHERS. 

6- COMPETITION WILL STILL EXIST, BUT WILL BE \VOIIKIISG AT ~ X E  EFF- 
, - 

mIE LEVELS- AS THE LISTIRGS OF FUKCTIONS, THEIR DESCRIPTIONS 

WITH THAT 

PZISH ONE 

COSTS G R W ,  1' $% RESEARCH PXOJECT 3.&Vffim WILL STAqT - 

OF EPATERIALS A?SD FUELS AW HLP~mI ENERGIES, AND BECAUSE EXPERIENCE 

S m S  THAT LCl?IER COSTS ARE A C H i E V m  BY TFIS FUMCTIOW-COST SYSTEM, 

I SPEAiX WITH SUCH CONFIDENCE BECAUSE OF THE BENEFITS I ?-VIE S-EEN 

THE LIMITED APPLICATION OF THIS SYSTELf, OME E?uELTJE~I?~G Y3:NNN3ERS 



ION DESCKIPTZONS, AF,;D COSTS", HE SECURED A CONSULTAXT .VMO WAS S K I L L -  

- - .  
. - 

FOX THEIR Vj1LUL . .  . 

30 THE VALUE OF SOi'AE FVXCTIONS W - G  SEEN 7'0 BE LOVEX IYAX TFfEXH -- - 

FIWNLY, I BELICV-F THAT CFIANGIFG FIXOX THE "MA~ERIAL" TO 

SY STEXtS. 

AS I BOUGHT AN AIR COXDITXONER LAST EO?TTH,THE DEALER PRESSED A 

BllTTON Ah'D SAID,"WE HAVE 10 I X  THE WAHE'rlOUSE, 7 AfiE SOLDJ ARE 

AS ANOTHER EXMAPLE OF TODAY S ~JTL~.N-XAEE I flFORhlL4T I03 IfiNDL I KG. I, 
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JOB TO SEE THAT NO F.'iONN GOES OUT WLESS VALUE COEES I N ,  NO PJWTTKFI 

WHAT. THAT HE Cfi)ES PiT CO!JGETE kt/ I TH H IS TEN%4JZIi8ES , XOH FAUL'f 'WEE 

FOR' THZIH MISTAES, BUT HE COES FN2 A 539 TO VIHE?I THE PUCK 

OR BALL SLIPS TKHU, HE ST075 IT. IF IT GETS B Y  H I M  TOC) ITS A L O S S , ~ ~ J D  
* ., . - -  

~~:; . ;PETITION WINS. 
. . -  - . -. - .  

2. T-HAT' HE TIILL NOT JUST CATCH'THE BALL P-XD QLJICKLY TKHD,~ IT ON. 

3 .  THAT, AS I N  A GAFR, F I E  ?!ILL HAVE SLOCKERS A?JR STOPPERS VIHICi? 

IT ,  

 HE MUST TEACH HIS TEA?,?;b%?ES THAT HE IS CO?ZPZTEI.IT TO KlJlY TEE BALL 

A MEANIIGGFUL DISTAECE, A331 THAT HE 7IAXTS AND EXPECTS TO CO IT. 
T3-t; t '  

5 . / ~ i r ;  WILL TEACH HIS VEMCORS 2'0 HELP HIM;!. 

LC()! WILL ALLOW THE liYEXPEHIEFiCED PERSO.?J TO BUY PKOFLrT.4r7LY, BUT RATHER 

BUY IXG TTECHDIIC&JES, SOME WITH BKI EF DESC-RI PT IONS OF EYJG.l?LES, FOLLO'# 

FINE I T  BY REFERIXG TO TXE PASE IN PAKEilT3ESIS fe ( 5 7 ) ,  IN THE F?IILES 

B W K ,  SECOND EDIT IOPI, KGRAW-HILL B W K  CO. 
r 
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AND ASKS HIM IF -HE VrlSFiES TO RECONSIDER, TO CAKCEL OK CWUGE THE 

Example (100)"~ust.~over"used i n s ide  another enclosure on elec- 
tronic equipment, It c o s t  3$3,CO, Buyer saw no function, questioned . . 

it. Engineering sa id  "Pilarkst ing  Require it". ?.larketing s a i d ,  "No 
function, t a k e  it o f f  .Only'one c u s t o m w  wants  it'. P 11 charge-him 
extra and put it on h i s ,  

. . 

I'vIATER1A.L BE ELIMINATED, OR PUT TO WORK" ? 

Example (57) T h e  buyer bought  i l k  w o r t h  of  s t ee l  ;I i nches  w f d 3  x 
1/8 i n c h  thick from which stampings $vere made f o r  a s h i f t  icvsr 
bracket  on an appliance. H e  evaluated t h e  function a t  3 d .  H e  s w  
t h a t  t h e  bracket  was 22, not 3" wide and that o f  s t e e l  scrap 
along each s i d e  resulted from punching.ThIs was  non functioning 
s t ee l  he was paying f o r .  H e  saw t h a t  there was w a s t e  s tee l  a l l  

i~.Lhb~-uray - a r o u n d 4 h y ?  Why n o t  get t he  r i g h t  w i d t h  o f  steel and 
just c u t  it o f f ?  He questioned i t .  The r e s u l t  p l e a s e d  him greatly 
The shape of the back end d i d ' n t  ma:ter, so th2 designer made i t  t h  
reverse of t h e  f r o n t  shape, so thatinstead of punching o u t  each p a r  
with sc rap  all around ,  now it was j c s t  a cu t -o f f  operation, so t h a t  
by advancing t h e  r;?.aterial two l e n g t h s  for each stroltz,one was citt 
off and t h e  o t h e r  punch& off. The  r e s u l t  was no s c r a p , *  t h e  punchi  
costr and no sc rap  handling, 



THAT PROPER ACX"l'ON MAY 135 TAKEN. 

Example (126) A srnal1,very p r e c i s e  steel part, resembiing t h e  top 
ha l f  of a s h i n g l e  nail was be ing  purchased  in quantities of 70U,UUO 
per y e a r ,  They c o s t  6 d  each, $4Z,OUO p e r  year,  T h e  buyer questionsd 
their function. They weret tvalves"  In the gas systern of a r e f r i g e r a t o  
They acted as a check valve .  T h e y  werz always mounted  i n  a n  upright 
position and were positioned i n  -' t h e  t o p  of a tube s o  t h a t  m y  gas 
flow from below on ly  had  to lift t h e i r  w e l g ? ~ t  to procced,Sut any gaz 
t r y i n g  to r e t u r n  was stopped. To s h o r t e n  t h i s  intcrzsting and v a l -  
u a b l e  story,.all o f  t h e  to le rances  other t h a n  oil thz underneath o f  
the head added nothing to function and were made.nornale SurprIsingi 
ths c o s t  w a s  lowered to 1/10 c o r t .  tj700. p z r  y e a r  i n s t c a d  of 542,OC 
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5, t rACDITIO?~~AL COST FUI'4CTfOl'i AI\!iU,YSISi'. IS 

R U B Y  TO USE, AS RECEIVED? I F  IJOT, WHAT IS 

WX4T IS THAT COSTIKG !GO%? C0Vl.D VE 3W IT 

IWXE Vl9ULD THA-T COST? 

READY-TO-USE? HC'A' 3,YJCH 

WHICH IS NOT DEVELOPEC, EXCEPTING BY H I S  ACTION* 

Example (232) F o r  2-$d each t h e  buyer bought t h i n  s t r ! p  s t ee l  2 inche: 
w i d e  which was us2d i n  pieces  8 i nches  long, more than i ,OOG,OgO 
per  year. Pu r su ing -  t h e  "Addit i o .  a1 C o s t  Function Analysis" app- 

Tni u roach he f o u n d  t h a t  t h e  part. went. tfje p r a d w t  at 103d. Some f o r  
making ho le s ,  but m x h  f o r  g r f n d h g , r o u n d i n g  ai?d snoothing one e d g e .  
H e  then proposed t h a t  he buy "mill edge'' s t r i p ,  by paying a small 
pr ice  ''extraU,securfng t h e  smooth  rounded edge,as rcczlved. T h i s  
lowered the  "as  u s e d "  c o s t  to 4 $ d ,  adding $60,000 p c r  m i  ilion per 
year t o  earnings* 



t e n  

and each o p e r a t  i on  w h i c h  a d d e d  c o s t ,  t o g e t h e r  w i t h  t h e  function 
provided by t h a t  c o s t .  The r e s u l t s  were most  gratifying. A ~ o n g  
o t h e r  n o n - f u n c t i o n h g  c o s t s  the byty2i7 fo l -md t i n t  thc 7!1!re bne.3h-t 
~ 2 s  so l a r g ~  t h a t  it ; ' ~ q ~ i i - ~ - d  3 c e n t e r l e s s  g r h d i z q  passqs to 
1 1  ! ti!<? ,-!c:>t . ) c;i::e azc! fifiis11. T;!..e ciu;l;l*,ity w a s  s o  l a r p  
t h a t  w i r e  t h e  z x a c i  s h e  w a n t e d  could be b o u g h t ,  at no premfun, 
and g iven  one c e n t e r l e s s  grinding pass .  Tha supplier had set h i s  
own manufacturing tolerances a t  h a l f  t h o s e  o f  t h e  customer,  and 
threw away t h o s e  between -$ and f u l l  allowable tolerance. Of coursn 
t h e y  were included i n  h l s  cos t s ,  Changes were made in  inspection 
and handling. C o s t  became -51.90 p a r  thousand .  The  sama changes 
made on a similar additional p a r t  b r o c t  t h e  a d d e d  earnings p e r  
year to over 3100.000, tl'!l . 

COSTS TO TRE KEQUISITIONER FOR HIS STUDY, AND OFTEN, HIS APPROVAL. 

Example (XE- l3 ,~39- l9 )  3000 a rch ing  ho rns  p e r  year,nade of bronze 
p r t s  foraed and  b r a z z d  c o s t  $6.50 each. T h e y  were i!i i nches  l o n g  
and a5ot t t  2x2 inches ,  The function was to a b s o r b  t h e  h e a t  of thz 
arc whzn t h e  c o n t a c t s  were opened,  so t h a t  the  a rc  would extinguish. 
W t h  this conf iguratfon and function i n  mind t h a  buyer submitted 
I t  to a supplier. of shell-noldlngs. He suggested a s h c l l - m l d e d  
casting of t h e  saae s i z e  ,sha?s,and hea t - abso rb ing  p r o p e r t  fes. With 
t h i s  knowledge and t h e  q u o t a t i o n  o f  :;2,25 each plus  554  each f o r  
the f i r s t  year ,  t h e  buyzr s u h m l t t e d  t h e  proposal to t h e  production 
people .  This new knovrledge allowed t h a 2  to lower c o s t s  $10,000 
to 512,000 per year. 

8 .  "SUTPLIER I.:'&NJFAC?VXXG PROCESS FURCTICG6 ANALY S I S  " T H I S  IS QiJlTE 



evaluated t h e i r  function by severai  comparisons and d e c i d e d  t h a t  ; .  - 
- - - 2  or 3& was t h z  maximum possible value  of  t h e  function. I n  t h a t  ' *. 

quantity, he wouldnt pay more t b m  J o r  4 cen t s  f o r  a bolt t h i t  
l e n g t h  and size, C e r t a i n l y  t h e  J - b o l t  should be made by a supglier 
who used r o l l  t h r e a d i n g  a n d  nutomatic bending and c u t - o f f  equ!pmnt.  
Fir: a s l ; , zd  on2 Toor n c;:lot;?t!gn, T!:? vsl:jsr rep:iei :  thzL tk-3 6;-;i-;i.\nd 
c a l l s  f o r  c u t  t h r e a d s ,  \ir:lich p u t s  i t  o n  t h o  s l o v  s c r w  c;lc?k~.:: 
e q u i p x n i .  As C O i ! t r a s t e d ,  he wortld nako it with r o l l e d  t h r e a d  
which would be interchangeable. H e  quoted i&!, T h e  engineer  exaninzd 
the suitability o f  r o l l  threads  v s  c u t  t h r e z d s .  He f o u n d  t h a t  
r o l l  t h r e a d s  were a l i t t l e  s t r o n g e r  bacause the natal i s  w o r k e d  a 
l i t t l e .  H e  changed. P u r c h a s e  c o s t  becane I$& Instead of llfd, 
adding 800,000 o f  earnings, 

LIERS PI!AY SUGCiEST LESS C0STL.Y PllEAI'IS TO PHOVf CE THXS SUPPORT,VA TECHw 

NIQUES CALL THESE "SECOPICARY ''FU?JCT IONS. PROPER CW\IGE I N  THEM D O 5  
1 

THEIR PROBABLE CO2XSIBUTLON. 

Exaxpie (108) Large quantities of a t i n y  r a d i o  f requency  t rans-  
former a b o u t  t u r i c o ,  a s  l a r g z  as a g r a i n  o f  rice,cost 39d  each. 
The buyer  reasoned,"where is t h e  ca s t ?  o n l y  a small amount o f  tvio 
tiny w i r e s ,  h e l d  c l o s e  t o g e t h e r ,  perform t h e  function. He discussed 
i t  w i t h  t h e  supplier, The w i r e s  were wound on a tiny spool.4 h o l e s  
were drilled i n  t h e  s p o o l  ends  and  v o r k f n g  by microscope t h e  wires 
were t h r e a d e d  t h r s u g h  those holzs. It was very  s low and costly. 
C l e a r l y ,  the principal c o s t s  i n  the purchased V t m  a d d e d  no function. 
The l a b o r a t o r y  was a;ked f o r  an adh9s ivz  which w o u l d  n o t  react  w i t h  
thz i n s u l a t i o n  On t h e  w f  rcs  and w h i c h  woul6 havc lofig life. It was 
provf  d2d .  T h 3  wires were  wotlnd on a support  tab ,  touched with a 5p3t  
of adhesive,and t h e  t r a n s f o r m e r  was functional a n d  interchangeable. 
C o s t  becainc 19k.EarnIngs were Increased ij40,000 per year. 



. ,  
Examp1& ( 1 2 7 )  2,000,000 p e r  yea r  of s a a l l  I ron  screw m x h i n e  - - 

. p h r t s P  c o s t  3 5 t  each,$j70,000, Thzy were 5 inch  diameter x 4 inch . 

long,with a slightly l a r g s r  flangz at one end. Tolerances 2 n d  
f i n i she s  were very  c x a c t  o v e . r a l l ,  What was the function? Thzy 
were  " p o l e  pieces".  T h e i r  - f u n c t  i o n  was to carry electrsxagnetic 
f l u x  up f r o m  t h c  f l anncd  end o u t  t h r o u g h  t h ~  cylindrical s Idz r ; ,  
I n  r a d i o  and  t e l n - * g i s i ~ i i  s p e a k e i * ~ .  Ti12 si;lall end of t h e  s p e a k c c  
con- r.iountctl ;1 f is% c y i  1nd;ic:il c o i l  s~h ic i -~  ' ' i l n : ? t z d "  closcl;.- 
a r o u n d  them without to;chirq. Spaced c l o s e l y  o u t s i d e  of thz f i o z t i n g  
col f w a s  t h e  e f z c t r ~ m a g n e t .  
To function proper ly ,  the f lang-er.6 surface must bz r ea l  smooth. . 

and flat, so t h a t  un-wanted a i r - g a p  does n o t  e x i s t ,  The s i d e s  must 
be v e r y  p e r p e n d i c u l a r  to this s u r f a c e  so t h a t  the f loatlng speaker 
coil which s u r r o u n d s  them can have  c lose  dlmsnstons, still not  touch 
The buyer qus;tfoned,"l~lhat is  the  function o f  the f lange?"  I t  fs f o r  
convtnient nountlng. ' 'Does t he  t o p  o f  t h e  p o l e  piece  whis in a i r  
in the cone have any function? No. I t  was-seen t h a t  since the 
useful  f l u x  goes o u t  through the sides,a conical shap of material 
in tha t o p  was n o t  functioning. 
The buyer called i n  a supplier of  "coined" steel parts. Told him: 

1 .  Itre need 2,000,000 per  year. Z.Smooth and flat surface on the 
bottom. 3 .  C l o s z  tolerance and c l o s z  psrpzndicular tolerance on the 
s i d e s .  4, Flange can vary n o r m 1  amounts fn thic'xnsss and diameter. 
52' Exactne'ss of lengC$h: 3s n o t  '3rripdr&iiit, in f a c t  soma material n i g h t  
be removed f r o ~ n  t h c  i n s i d e  t o p .  

The supplier quoted l$d on co ined  "buttons" of i ron .  H e  could Cut 
of the s l u g s  on a h i g h  s p e e d  shear ,  (which produces a l i t t l e  v a r i a t t !  
i n  t h e i r  Lenth, He would  co in  them i n  a c losed  d t e  w i t h  m i r r o r  
smooth surfaces.  Any slight variations w o u l d  comz in t h e  f l a n g e  or 
t o p  end, The change was mad... Identical performance and $40,000 
additional earn ings  were the resu l t .  


