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7 OBJECTIVEE Cr THIS ?A?E.'{

1. Understonding whet Volue Engineering 1s end is not.

gu:fn /:?Z:ls Sev . *
I,;I. idng to 4 ¢ oo W

L I T B I B R N 2

Y. UNDERITMNDING WHsT VALUZ ENGI ‘J.M’m Iu AlD 13 10T,
1. Objoctlive of Velue angineming.

The objective is %o provide ute,a by step procsdures and
mensuroments which will result in the use of the best combina=~
6C< 51 kf’tion of ideus, approm:han, procecses snd metarials to achleve
@3 / tho maximur of resulta for which euclr doller of cost is
< gze ,9 intanded. Stoted another way -~ to provide astap by step
s ASU ﬂ provedurss snd messures which will saximice the mg_:.;a

rﬂ 2 recoived {or ecch dollryr speut.

Rl 1 g9 2, similoritiea,

;7[ v @ / Velue Engineering is e ayztma which hcs one tgﬁcifiﬂ

z A rpose, which uses availeble tochuologies, procodurés, ‘end’

v S( 8% :eet.wda; modifies ond uses othsrs; than establiches o few
/5 \ -Qo /d»\- which ure new Ln order to effectively provide single p‘umso
«C A results «- the efficient icdontification of unnoeesauy ‘sost.

o 2.1 It 1a gimilar to the auiowmobile which !w.s the
W A G » purpose of tronanarting welight under spacifie

L conditions. It uses existing wheals, shgines, ‘
: fasteners, prttircials amd. W«(W ‘L&/"”
Ob' le the ssé“c in one s;ecific ayatom to accomplish one

sapooiiic repult, To achipve thi sult many
exiat} *v; parts wore used na-is,/gggﬂagn the wheels

the angine and nany other poris wers zodifisd,
B ot TEay s o aoy aarts bero naeded.. A1l

were integratad into one affective aystem.

242  snothor similerity is the alrpleane which, in some
toyms, hes the same purposs as the sutomobile..
ﬁN‘f However, its function is more praciscly dafined
as traneporting weight greater distances in
NE RO shorter time. It uses meny of the components of
& the eutomobiles the wheels, the sngine, the mtml
,Nl"( systoms, ste. However, to effislently ascomplish. ‘
'f ﬁPf ito exnct purpoeey mnny ol its domponentis are m&ﬂ.ﬁ o A

snd a few now onea, such as the wings, are included
in the system. Furtherzore, as high otfﬁ,&w in
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2.4
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atcomplishing as.nglu purposes ia mh!.md hy

improving systems, it was found that specifio
training mist be ¥en who use the

airplons mist know Sts Gapabllities, its specifie

needs, its strengthe end its limitations. They
mist uss it correotly, else 1t would not he a8
effactivs as the sutomodile and wuxé be mm‘uy
more dumeging.

Another sinilarity is the ja‘k. Like thc automo¥ile

and propeller plene, it hes the task of transporting
weight, However, when it becomes vital to $ransport
weight rapldly avcr greet disfences, the spesific
systems used in the autowmobile end the first sirplane
are md&.ﬁod, The jet uses thousands of the same
components. However, a few, sgain, are modifisds
wotors, sontrols, wing shapes, ets., in order to ‘
produce ofﬁ.os.ant results of s high order of magnitude
in this one speofls ayen, Ageing si we progress

in effectiveness for mccomplishing specific tesks, we
mist progress in training men o mlizc ﬂun ,
i.ncraaud ptoentidls. ' .

i

Another very as.gnif.’wmt itom now mn claar;

namely the "environment” in which the new system is

used. The yunways which had decoms well wnderstood

and vere “gommon prretice® for the use of the

propeller plane are no Jonger adequnte. A new
environment wse ¢rected with specifio md-rstanung

of the neods of this new system. #nyens who sndesvers
to develop the potontisls of this new system without
having the proper runveys «- the proper envirorment -
will, of vourse, find 2hat it is worthless and -
probably will hc involved in majox or uﬁ.nor dicmtcn
while arriving at this oanaxuaion. S

Anothsy similarity is the phm wh.ich is a mt.u
put together th accomplish one spéeifis pnrgem
tdmponents ars scmmonplece: woady wire, rdmm.
Its components are properly selsstéd end proparlr
arrengsd to accomplish one spesific purpess = with
vory high effipiency. In some suses the uhung
gomponents were not antut‘;m.ory for thls purpose
snd hod to be modified, Somwe of the strings for -
cortoin notes -~ in cthar cuses #pecial wirea <= were
arsated specifically for this ons system and properly
put into its place. agsin, in order to ucthieve its
results, understonding of its system snd training in
its use in necassary. Hers we resdlly comprehsnd
the impewtence of developing the skill in using this
system. We readily appreciste thut used without
special knowledge and ireining, and without the
developmentof proper skill, it is a nuisance snd
should be shopped into i‘i.romd forthwith.
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Ne sse a ndv and importent similurity in the planos

To effectively sccomplish ite gpesific purpose,

it mst have enough. ronge, enough compenents,

snough voriety, snough approsches, to allow a

peraon with training end #icdil to properly play

any needed piece of music on it, BHowevar, t.ls

does not moan that svery key is used inp

every tune. It is similerly known by e)i that to

be an effestive single purpons system, Value .

Enginesring must have in i%a approschas, means for

docling with the nsost complicated wempons systen,
_—  the simplest individunl part, the non~hardvare

prosedures, eto., An importont similarity here, then,

is that those with training and skill will use the
precise techniques and approashes syston B

-

< ‘u;omr similarity "’{, mwhm; witch is 8 | .
-~ . plon showing preaise! sadh of ancomplistmen
GEEZe 1T % £ ia to Do achisved, It 18 in totall, step by Wtap,
< o0 \P(\V AV Y showing whot miast be done, when it mist be donw, and
R @“{ oV prucisely how it mist be dona in order %o sshisve an
9:’( ¢® ‘,AC sfficiont and sffective oversll resultse -~ -
7 vav One mors similerity will prepere ua to pat essh of
the items of wndsrstanding in its proper plsces -
N"( The tslephone. Tha talsphome is a system of aommon
(40 somponents, of modified componants, snd of a favw

A very spesificcomponents arestsd for its precise
/("17(/ . purpose. It ncoomplishes that purposs with over=
RS whelming effectiveness an fompared with other meens
‘(‘pﬁ for scvomplishing that exaet purpose. - B

,Réé( Ny Gonsider now & telephone in which one or two very -

W BT X small wires er parts are omittsd. It might be made
A g ?o& @? worthless or its efficiency might be yeduced dy 50%
N NN A ?A" or by 504 It is sometimes maid thal the needed .
AR wire which does not sxist is the most impertsnt wire
\ @6 v in the system, This similarity will grow in sesning
A us it.is sesn thot often very small inclusioms of
20y some necsssary wndsrotanding or information oF

procsdure or step in the progess of cost orlsnted
decision making yields extyomely large bansfits.

3. Differences,

5.1 When some of the good progedures which havs tredi~-
tionally been used to improve cost orisnted decision
making == good industrall en . rectices
good “deaign £ m Ong ring proatices,
good purchasing prrotices; eta., are ssoasionslly
culled ®Value Enginesring,” this ia nislasading.
They are & good psrt of the oversll system %o be
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gorrestly and thoroughly when m«d. The ongin. is
not the sutomobile, the wings sre not the airplasne,
sz as industriel enginuarins is not Yelue Enginearing.

~ Good purahumg 48 ot ¥alus mmuring.

Good mgin«ring is not Yelue mgwm.
Good menagoment 1e not \!ulue mgimcrmg
Gm_mmlm sontyel is mt Yolue mgxnuriag.

‘Good minumm» u ‘not vazun mmumg.
4_______—__

Mhis mmﬁtyiuimlfmdugaﬁotmdmratm -

(P‘

ﬁﬂ.{ Just as the whoels are am necesssry pert of sn sirplane amd
¢9? they must function precisely and correctly for the aversll nynm

to be effioclent, but ths *wheele" ars nat. th’c 'nirplm.

&4, Recsons raquirad.

this declsion upont
&2 ( Robit. ]
J—

b3

Tredition,

Although sach men believes : i e tban others -
thet ho is always lo “for & better way, wrperience

that most dscisions arw aither govemed or .
hesvily influenged by tradition. ' "How as it hnn
done in tho past?® W¥hat sxperéense have we hadt
data do we have (Whet feelings do ye !mm) -3 hm

ﬂmc bas b desided thu
beforet mﬂ%wm be has done it
before becsuse, to habit, msny decisions are
.pructically sutometic, slthough each will say and -

believe thet he s abjectiwly nnmhmg for bm-r o
approach, : e ;-

Attl tndnl »

Beoh a-cs.aion nking i.ndtﬂ.dml, OM ﬂn pam vho
CIsion as aven t¢ investigets
a situation or not, has acqumlauﬁ yarying shedes of
attitndn teverd every epprouch he hss ever uporzmd
or been somewhat idsntified with, ss s mlt, -
tcn«mp oxists to avold ROT
of =pproaches  thinking in eertsin ﬁm
avoid searchin T ¥y Jiregtions. Ons of
mm%@e prove tha "Eey" %o tw.- m“hﬂ

wzzemldmmmmmmsmw. ¢
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sonduct ¢urrent, W
which sach function mst opersie. Ssoure
snough informetion and question encugh
sspunptions so that the function dasired
is speoifie and totally understood.

7e1le2 Separ:ting functicns,

Stert with the total function which the
customer wants and wants 40 pay for, Jake
it precisely slear snd wnderstood, with
sritionlly selisble sssumptions elezy and
sharp, then divide it into the major grmips
of sub-functions, thnt is, functions which
sust bo accomplished in erder to ashieve
the totel or mein function. Procesd %o
{dentify emch of these sud~finetions with
e sane presision snd ,
oversll function., Next sub-divids into
the funotions which are neoessery %o
agcouplinh each sub-finotion. /Identify
_gnob of these sharply, question saeh,
identify 1ts pecl task, improve its informee
tion =nd sssumptions, Murther divide,
sontinuing dhe process until it rsachen
- individusl paris.

7143 Grouping functions.

Do not too long study individusl parts

end twoislly separs ionk, but

rothey group into funeticnal groupsy
functional asswsblies, ench with s
specifie, well dsfined and well understood
purposa, Oroup in differant ways to
provide ths necessary supporting funetions,
end finnlly ths totul function required.

By now the problem has been broken into s series of spscifie
preblems. It is becoming spparent precissly which prodlem
sust be solved in order to unloak large op ertunitiss in the
larger probles.® Purthermore, the information and the
essentials have been tightly soreened end improved so that
the next stege of the work will be on the ®right® problmm,

7.2 Solving the problem.

?.2,1 The Jobd ?1&3; '
COMELU NG e Bt RSUA 400120 o WFEVAR AEM ACE
¥ow with the dasic fumotions to beo ase d
o . .. in mind; with s good understending of presisely
o . v .. the gegree afid under whal eonditions each is
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to be aacomplished, with a good besle
considerstion oi the abjsctive situation,
with an ides of the precice specific prodlems
witch, ii solved, would provide lower cost,
betier sclutions, the five step approach of
the Job Plen is ueed, Thie approach organises
2ll resources for problem solvings whether
the problem is lsrga sand involved or small
end specifie. The steps of the Job Plan are
repaated until the needs of sny situstion

are met,

Information Step.

¥het ic the sterting pointt ¥hat ls imown?
¥het is telieved? ¥hotis done? Why s it
done? ¥hotet =By vhomt Whant PFor what costy
¥What ave ssyvice fuctorsy Whot ere meintsnance
feotors? V¥hor are other customer fqotorst

Yhy done this wey? Whet changes recently
mude?l Bto,.s E“c‘

Q0% Snidrmation {inding == no interprete '
ant 1yo no idss gpeneretl = Who
aye fuets?l If not « utoly sure thet

a stotement is true, write it as a "beller®,

analysls step.

vhet are the meunings. Whet are the totsl
problems? The iadividual problemsat The
recsonuble goels tnd plans? Whet are the key
problems to be solved rirst? Wwhat solutions
seom ressonsble? Whnt end result is reason~
nble? Whst steps «— first, seoond, third, «
nre indicoted? what ndéitions] informetion
ia required? Eto.? Ets.?

Creutivity Step.

The vital process of creative thinking has
teen given the tre:twent it deserves and
requires by Alex Osborne and assooisntes
during the past fiftesn yenrs. Books and
training are avallable to the reader,
henoe will not be elabor ted here. It
proceads by jelling up the precise problems
which rejguirs batier enswers, then by
deferring judgment, eastablishes many -
new rclationships between elements of
pertinent knovledge. 1Its definable and
tesghable prodedures result in fur mors
oflesctive thinking towerd the solution

of the problem.
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Step 4. Judgment Step.

What approaches show promise, whot sre

cont adventages of each? that ere advantages
cnd dloerdventezes? which is resdy now for
develoument? Which should be réferred back
$0 cnother incorretion mnd/er snalysis und/or
sroctivity cycle? YWhot dissdvantage becones
the new probhlem?

Step 5. Developpment Step.

The "botter cnswor® is usually %0% to 90%
recdy to use when it comes out of the
*Judgment 3tep®. Meke it 1004, Get firm
quots4inng, pet miteriel, technicsl data.
Yiake nnd test specifioprineiples when
necesacry. Estoblish three alternstive
worng of solving eny remeining problem
th.t sppasrs difiloult., QGet othors with
different flelds of iknowladge to work on
the Loy probloms,

7#2.2 ROGYleS.

Spscific problems which, when solved, will
allow signifierntly better cost oriented
docisions, beve now been drought into eleor
viewt, The Job Plen shs been used. A# a
rosult of the Crentivity and the Judgment,
solutionp which would be excellent sxecepting
{or one or two specific precise detsrils have
beon found. These precise points then
become the now problem and are re-oycled
through « nrodlenm solving Job Plan,

7.2.3  End Gonerrlities,

It has been found th-t prodmebly the grectest
rergon for stop: iny beneficlal cost eriented
dacision muking ia the goneral statament.
genernl stntements muat be given “asro"
crodence. vwhet is the apeeific situntiom?
¥hut precisely doss this dot or whet
precize conditions? Fresinsely how often?
Precisely whot metnl did not work under
recineL

whot conditions? QGenorslities
meintein the stotus quo. Speciiloa -
suprort new und batter solutiens, |

7.2.4 Recognize .nd end Ro:udblocks.
The derinite anéd propor trentment of roadblocks
12 just a8 vitel 22 the proper treainment of
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the techniczl fzetors involved. One
rozdblook or stopper anywhere in the
sntire prooess oun grestiy reduce oy

~ énd tho poasibility of results. These
rordblocks or stoppers apponr in securing
and understanding of the problem, in
securing inforration, in lecrning what
the cuatomer reunlly wents, in lecrning
how te bring tha best out of specifls
aterinls or srecific processes, in
getting pood, oreetive idecticn, in
getting ssmales, in getting teats) in
retting interpretotidns of test moterial.

rondblocks which stop the amnll, individual
stsps cre just us dumcging #s ths rosnd¥locks
wiiek nton aprrovel. Eceh mist be recognized
cné declt with in a manner thot ends oy
winimizes 1ts deoctructive potentinl,

7.3 Integr:ting “he Contrilution,
7.3.1 Underst:nding the environment.

iny environment -~ a monsgement group, mn
enginesring prourn, a maintensnce group, a
mraufeeturing group, or othsr -~ haa
developed » proctice for nocomplishing
eertrin resnlts by o certoin patteorn of
rrocedures. This cun well be compered to
o cystem of siring in which there are
verioue cirzes of plpes, verious junctions,
end vorious differing end parsmllel eireuite
in the ~ystem, Hormelly e definite flow
or sutrut vhich varies hetwesn some cus-
temery limits has become by suesge the
"necepted.” Tach slement in the environ=-
rent, wers it animated so that it could
trlic, would feel that an effert to sesure
double the cutpul vould enuse strein and
sein in ite »art of the piping syctenm.

. Jimilarly, when it e proposed to securs
better ~roducts [or perheps helf the cest,
sach slament 4s understundably apprehenaive
ang operetos on the basie of "feeling® which
are decldedly negative. The speeific anviron-
nental situstion must not be confused by
tha “net thet ecch nerson will ssy, and
believe, "we certeinly do want to eliminate
<11 unnecoecsusery cost und I will do everything
in my power to help.” Experience has pleced
an interpretotion on this stulement that what
is renlly mosnt is "yes, I beliave there
1o s corcidernile of unnecesaary cost in
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vhat we are doing, of oourse it is not
in my part o the operaticn because I
have had it studied so csrefully, 1 will
gertsinly consider it part of my respone-
8ibility to help you to find it - in
ths oporctione of others — and will
provide such support es 1 can to help end
it, :

Informing the "Environment®, ;?

1t is just se vital to tuild the environe

mont when the Values Englneering System io

to bo used, es it 1o to clear away the
trees end extend the runway when ths jet

ias to dbo used, altho? much more difficult.
Environmental commmicotion must start by
shouing "what it 1s®, Then, at the proper
rote, this understanding of "what 1t Lo*
must be deepened, The resction will be
"ve are slroady doing it~= we do that all
the time," UJome "how it works®™ is included
but this bears so closely into the work of
the individun] work of tho men in the
environment ti.at it at once starts to produce
foulings of insecurity and fear of embarrase
smont. Then entagonism grows, Thereiore,
the "how it works® communications mast ba
hendled vory professionally,

Getiing acceptunce of the “Environment.”

Beccuse there are techniques in the Velue
bngineering System to asaist in the devel-
opment of batter cost orientsd decisions
in the work of msnagexenty of engineering,
o msnuincturing, of purchasing, of sales,
of accounting, and all others, the environe
ment views thio to be and “feels™ this to
bo a compotitor., The basis situation felt
theny is one in which we are osaying:; "Here
1s o cospetitor; we believs he haa some
technigues in your area which are a little
better than yoursp accept himy give up
some of your space and you nutriment to
him, and learn 4o love him,* In this
mental fromework it ocun well be understood
that gaining acceptaonce requlires = consider-
able period of time with very cersfully
chosen, scheduled; aiid presented vdismmnioe
otion, It haz been found that asgeptance
in promoted by developing the teehnigue
and method in a ¢opeiderable £oPb

RS S8 S
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flence, the task of informing, orienting,
providing understanding to, securing the
caceplznce afy snd setion {rom managers

at 21l lavele, and mwsn who hove not had
the precise treinings is one which requires
mich planning, reel askill, and roal arti.

I these toohniques and approashes sre
properly "grown,* howevesr, so miuch
potenticl exiots thet it is probsble that,
oonsidering the praosent rute of nesd,
weapons of ever inereasing cowplexity oan
bs provided without inocresse in cosi ¢o
the aconomy for the noxt dsucds.
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