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wel l ,  then competi t ion became very severe.  Markets were being 
l o s t  so  the manager of t h e  opera t ion  had complete c o s t  reduct ion  
and engineer ing s t u d i e s  on it .  H e  had engineer!. ng group, 
manufacturing group, purchasing group, each p e r f  o m  s e p a r a t e  
s t u d i e s  and then  work t o g e t h e r  and they but toned  up t h e  r e s u l t .  

They s t i l l  had such kg h igh  c o s t  on t h i s  product  t h a t  they 
could not  s e l l  i t  i n  competi t ion.  It wss a t  t h i s  t ime t h a t  the 
t h r e e  v i c e  p. e s i d e n t s  of engineer ing,  manufacturing and purchasing 
who author ized  t h i s  r e s e a r c h  work sa id ,  "Let 1s have our  research  
group look a t  it." The r e s u l t  was t h a t  i n  a few months - six months - 
i t  was being made f o r  25% l e s s  cos t ;  two years  l a t e r  the  funct ions  
provided f o r  a t  l e a s t  25% l e s s  t h a n  tha t ,  and two y e a r s  l a t e r  
t h e  same o r  a l i t t l e  b e t t e r  performance f o r  aga in  about a reduct ion  
of about 1/3. 

On the  o t h e r  end of t h e  s c a l e  a very l a r g e  machined forging- 
i t  was only a fo rg ing  and m z t & b & q  machining--the engineer ing 
manager had handled i t  himself  f o r  f i v e  years .  H e  had had everything 
done because i t  represented  half a m i l l i o n  d o l l a r s  of purchases. 
They needed money s o  i t  was handled and the  r e s u l t  was f i v e  changes 
made and $180,000 out of t h e  $500,000 saved. $10,000 were taken 
from t h e  bas ic  winding c o s t  or  copper insu la t ed  
and pu t  i n t o  a l a r g e  water  wheel eqhipment. 80% of  t h e  c o s t  removed 
from an important bulk  chemical; 30% from a h i g h l y  competi t ive c o n t r o l  
gea r .  This  volume of c a s t i n g s  expanded and increased  from year  t o  
y e a r  . What caused i t ?  A complete system o f  techniques and 
approaches which dealsx* a s  you fe l lows  were d iscuss ing  th ings  
t h i s  norning with t h e  r e a l i t s e s  of l i f e  and d e a l s  not  only with 
t h e  t e c h n i c a l  f a c t o r s  bu t  a l s o  wi th  the  people f a c t o r s .  

You w i l l  f i n d  t h a t  a f t e r  I d i scuss  the  approaches t h a t  ge t  
us a c l e a r  viewof what w e  a r e  t r y i n g  t o  do and g e t  i t  i n t o  mind 
s i ,ed s t eps  t e c h n i c a l l y ,  then we have to put much time on dea l ing  
with t h e  people f a c t o r s  o r  we just a s  w e l l  have saved our time. 

There a re  two important f a c t o r s  i n  any product o r  se rv ice .  
One i s  i t s  performance, t h e  o t h e r  i s  i t s  cos t .  Again I am going 
t o  narrow t h e  f i e l d .  Wa d o  not use  our techniques t o  p ovide 
b e t t e r  performance. That i s  an engineer ing t ask and t e c h n i c a l  
people have f i n e  measurements and systems and experience doing it. 

hold ing  hemafag 
Our tgechnicpes a r e  based on/preaisely xkz&xkx t h e  same 

performance bu t  accomplishing i t  f o r  l o t s  lower cos t ,  no t  
10% p e r  cent l e s s ,  very  o f t e n  f o r  h a l f ;  but we hold performance 
and lower c o s t .  A l l  of our techniques a re  i n  t h a t  l i n e .  What 
are t h e y  based on? We found t h a t  what we want t o  do i s  t o  learn  
t o  measure the  q u a l i t y  of value dec i s ions  -- measure the  c o s t  
dec i s ions  so  t h a t  we know whether we a re  g e t t i n g  good c o s t  
decisions o r  not. I n  performance you h o w  whether i t  i s  good 
o r  n o t .  Z i t h e r  i t  meets t h e  spec or i t  doesn t t .  It i s  $$i 92% e f f i c i e n t  
o r  91%. I n  c o s t  o r i en ted  dec i s ions  f o l k s  don ' t  know. 
They do the  best they can and they may be way off  and they only 
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SO, searching  f o r  some t h i n g  fundamental, we s t a r t e d  with 
the  customer i s  fundament a l e  The customer decides  

what he i s  going t o  buy. H e  decides  what he wants. He wants 
a r e f r i g e r a t o r ,  perhaps.  But he  doesnl t want a r e f r i g e r a t o r ,  
he wants something t h a t  w i l l  perform a use -- a func t ion  -- s o  
we s t a r t  with him. Precise1.y what f u n c t i o n  does he want? Or 
can he be taught  t o  want. I am us ing  t h i s  i n  a broad sense. 

Then, l e t l s l o o k  a t  t h o s e  funct ions  group by group, and one 
by one and determine what t h e  minimum c o s t  i s  t o  r e l i a b l y  provide 
those  funct ions .  So a l l  of our th inking  took a change. Never 
d id  we l i s t  anything on t h e  p iece  of  paper s tudying i t  except 
func t ion .  We would not  say a  wheel; we would n o t  say  a s h a f t ;  
we a lways , ,  a f t e r  s tudy ing  i t ,  put  t h a t  f u n c t i o n  there .  

Let me go a l i t t l e  more on funct ion .  W Our techniques 
d iv ided  func t ion  i n t o  two c l a s s e s  and 2 only two: use f u n c t i o n  
and a e s t h e t i c  I 'unction. The customer only buys something t o  
perform a use f o r  him or  t o  p lease  him. The manufacturer must 
c o n t r i b u t e  i n  a proper  p ropor t ion  what he wants; they both 
r e p r e s e n t  value. 

We found much e x t r a  coa t  i n  c o s t  t h a t  d i d  not add 
use the  customer wanted, d i d  not  p l e a s e  h i m  and cause him t o  buy; 
and it i s  the  c o s t   hat comes under t h e  heading of t r a d i t i o n  -- 
of doing i t  t h e  way we a r e  used t o  doing i t  -- t he  way t h a t  looks  
good t o  us -- t h a t  we t h i n k  i s  r i g h t  -- and a l l  t h i s  becomes 
complete waste.  

Take the example of a t i e  here .  Perhaps I pa id  $2 f o r  the  
t i e .  Why do I do i t ?  Does i t  have a use func t ion?  And Itm 
going t o  h cut some of t h e s e  awfully s h o r t  -- NO, i t  d o e s n l t .  
but  I buy it  so i t  has an a e s t h e t i c  func t ion  and I want i t  and 
I pa id  $2 f o r  i t  r e g a r d l e s s  of whether i t  has  use o r  not .  And 
i t  i s  f i n e  bus iness ;  no problem. Does t h e  t i e  c l a s p  have a 
f w l c ~ i o n ?  Y e s .  What i s  i t ?  Two funct ions:  it does a c e r t a i n  
amount of holding -- t h a t  i s  a use funct ion .  It a l s o  p r e s e n t s  
a c e r t a i n  appearance; t h a t  i s  i t s  a e s t h e t i c  funct ion .  

In  the Value Gngineering s t e p  by step approaches we 
s t r i c t l y  d i v i d e  the two func t ions ,  use and a e s t h e t i c .  Now, 
i n  t h i s  system we have edded a few new t echniques ;  one i s  
l e a r n i n g  how t o  a s s o c i a t e  a value t o r  a proper  c o s t  with a 
we l l  defined funct ion .  What i s  the use value of  t h i s  -- well 
t o  hold the t i e .  What would be t h e  d o l l a r  and cen t s  maximum c o s t  
of i t ?  Well, t h e  c o s t  of something else t o  hold  i t  e q u a l l y  well .  
What would hold i t  e q u a l l y  we l l ?  Name something. Pin, papep c l i p ,  
something l i k e  t h e t .  What would t h a t  c o s t ?  One cent  -- l e s s  
than a cen t ,  l e t ' s  say.  So, we now know t h a t  t h e  use func t ion  
of t h i s  c l s s p  cannot have an  appropr i a t e  c o s t  of  more than one cent .  

But I paid $2. f o r  i t .  I t  doesn ' t  mean t h a t  i t ' s  wrong. 
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Ir means t h a t  a l l  of our money except t h e  1# i s  going t o  pay 
f o r  the a e s t h e t i c  func t ion .  So l e t ' s  t h i n g  of i t  only i n  
terms of a e s t h e t i c  f u n c t i o n  and l e t ' s  p repa re  a l t e r n a t i v e s  
t o  c r e a t e  a e s t h e t i c  f u n c t i o n  f o r  perhaps h a l f  of the c o s t  
i n s t e a d  of what i t  i s  cos t ing .  

Cebtain products ,  l i k e  a nail i n  a  w a l l  i s  a l l  use  funct ion .  
Products  l i k e  e a r  r i n g s  on t h e  g i r l s  e a r s ,  I would say,  a r e  all 
a e s t h e t i c  func t ion ,  a l t h o '  I had the oppor tuni ty  of t a lk ing  t o  
an engineers  c l u b  and t h e i r  wives once and I used t h e  p r e s i d e n t ' s  
w i f e ' s  e a r  r i n g  as an e x h i b i t  and the  women stood up i n  acc la im 
and s a i d  "They have a use  function!" I asked , "What i s  the  
use?" They sa id ,  "To get  a husband!" I l o s t  bu t  I s a i d ,  "Who 
you kidding? There ' s  no body h e r e  who doesn ' t  have a husband." 
And they  sa.id,"well,  we have t o  keep them. t ' 

So, i n  a product ,  w e  d i v i d e  them and then w e  pu t  a do&lar  
s ign on them, no ma t t e r  what it is .  As an example, on a t e l e v i s i o n  
s e t ,  I had a group of about h a l f  t h i s  size who i n v i t e d  m e  t o  t a l k  
about some of these and see  i f  I could hel$/%~x* dec i s ions  and 
g i v e  them some encouragenent, sharpen 
I guess.  I found a s  soon a s  we s t a r t e d  t i i lking about t h i s ,  a 
l i t t l e  p r i v a t e  argument . Well, they s a i d ,  t h i s  fe l low 
h e r e  jus t  made adec i s ion  t o  change the  swi tch  on t h e  TV and i t  
c o s t s  $28,000/year more. And I say i t ' s  a mistake;  it is  wast ing 
the noney. 

I sa id ,  a l r i g h t ,  now wait a  n inu te .  L e t ' s  look a t  it. 
That i s  a r e a l  s i t u a t i o n .  Who a r e  you who made t h e  dec is ion?  
He sa id ,  I am i n  marketing . 
Who d i d  you work with? 

I worked wi th  ax&~kmc fe l low i n  engineer ing.  Anbbher man he ld  
up h i s  hand and s a i d ,  I'm i n  engineer ing  and i t s  my job t o  
work with them and we decide what should gg i n  and we put  i t  on. 

OK. So everything wa? done r i g h t .  Now l e t ' s  look and s e e  
i f  we could have s e t  tke  problem up so a s  t o  he lp  them. What 
do we know? We know w e  are spending &8,000. Do w e  know what 
w e  a r e  g e t t i n g  f o r  it? Somebody s a i d  NO'. Not the  f e l lows  
who made t h e  d e c i s i o n  but  everybody else. 

There a r e  only t ~ o  t h i n g s  we cm g e t ;  one i s  b e t t e r  use 
f o r  the  customer and the o t h e r  i s  more s a l e s .  The only reason 
f o r  spending t h a t  money is t o  ge t  the  customer t o  buy t h i s  one. 
So I s a i d ,  l e t ' s  l ook  a t  i t .  Mqbe t h i s  switch works b e t t e r .  
I asked the engineers  and t h e y  sa id  no; i t  i s  t h e  same switch 
with a  d i f f e r e n t  kind of a mounting and arrangement s o  they 
agfeed t h a t  t h e r e  was no change i n  the use func t ion ;  i t  was j u s t  
t he  same/ from the  customer s viewpoint. 

XBR Then, I sa id ,  w e  a r e  paying t h i s  $28,000 t o  cause t h e  
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customer t o  buy t h e  s e t  wi th  t h e  new switch.  Does i t  do i t ?  
We don ' t  know but most f o l k s  s a i d ,  we doubt i t .  That was 
enough of t h a t .  The marketing m a n  e a  s a i d ,  "I g e t  t h e  point$% 
I am going t o  s e t  up some controlked t e s t s  and we w i l l  s e t  up 
t h r e e  or f o u r  i n  d i f f e r e n t  p l a c e s  and we w i l l  watch t h a t  t h i n g  
c l o s e  enough t o  know." Two o r  t h r e e  months l a t e r  he c a l l e d  
back and s a i d ,  "I want you t o  know t h a t  we found t h a t  
not one TV s e t  was picked i n  all of t h e  t e s t s  because of the 
changed switch.  The $28,000 i s  back i n  t h e  bank which 

What we want t o  do he re  i s  t o  f i n d  a way t o  frame our 
th ink ing  i n  s e n s i b l e  packages and p u t  it i n  dec i s ion  siged 
and workable s i z e d  chunks. W e  w i l l  see t h a t  as we r o l l  'along. 

In  order  t o  do  t h i s ,  we have TO t ake seve ra l  d i f f e r e n t  looks.  
For example, i f  you want t o  go from h e r e  t o  Atlanta,  a smal l  s ca le  
map d o e s n ' t  do any good. F i r s t  you need a b i g  map t h a t  shows 
the  g e n e r a l  p i c t u r e ;  then you need rx a sma l l e r  map and then  
you need a p r e c i s e  map t o  how t o  g e t  from Jacksonvi l le  t o  
At lan ta .  I n  t h i s  kind of work we found t h i s  just a s  important 
but i t  does no t  e x i s t .  Very of ten people w i l l  b  e working on 
a  map t h a t  i s  e i t h e r  t o o  b i g  o r  t o o  small but they don ' t  have 
them a l l .  

You can t a k e  any product - l e t ' s  t ake  a garbage d i sposa l .  
It now breaks a l l  down i n t o  p a r c e l s .  F i r s t  we decide how much 
c o s t  w e  need i n  o rde r  t o  sell on the market and compete; get 
t h e  orders  you need. This might be $15. 

whole 
The next t h i n g  i s  t o  d i v i d e  the /d isposa l  i n t o  func t ions r -  

func t ion  groups.  One i s  (mount ?)  and enclose;  one is c o n t r o l  
e l e c t r i c a l l y ;  one i s  shred;  another  i s  provide power. And the 
naming of these i s  very important.  I f  we s a i d  a motor used 
a name i n s t e a d  of a funct ion ,  t h a t  w o u l d  r e s t r i c t  our th ink ing  
from many t h i n g s  t h a t  may be tomorrowt s product .  Maybe t h e r e  
shouldn ' t  be any motor in a d i s p o s a l .  We just need something 
t o  provide power s o  every group i s  p u t  toge the r  t h i s  way and 
t h e  d o l l a r s  a r e  assigned by f u n c t i o n  needed and t h e n  we look 
a t  them and s e e  what they a r e  now. 

NOW w e  have c lean ,  c l e a r c u t  p r e a i s e  problems t o  work on 
and I ' l l  give you a little run down on t h e  Value Analysis 
System f o r  t h a t .  Among o the r  t h i n g s  t h e r e  i s  a Job Plan 
t h a t  a l lows any question t o  use  h i s  t ime 
and do a l l  t h a t  needs t o  be done. It s t a r t s  with an informat ion  
phase: What i s  i t  t h a t  needs t o  be done? There a r e  dozens -- 
hundreds of t h i n g s  that need t o  b e  known and I ' l l  sk ip  it 
quickly  here .  

Next is t h e  analysis phase. W e  do t h i s  one a t  a time. 
! b a t  does t h a t  information mean? What kind of c o a t s  do we 
need? What a r e  the problem a r e a s ?  m a t  a r e  t he  oppor tuni ty  



Magnesium Speech - 6 

areas?  How f'ar do we need t o  go? 

Then comes t h e  c r e a t i v e  phase. This is, a s  you a r e  h e a r i n g  
around, withholding of judgment and doing an i n t e n s e  c r e a t i v e  
job. 

Then comes t h e  judgment phase -- picking  something and making 
it b e t t e r ;  then t h e  development phase. 

People t r a i n e d  i n  t h i s  probabmy g e t  equiva lent  of t h r e e  or  
four  days of t r a i n i n g  on this prob lem so lv ing  system itself/ 
i n  order  t o  g e t  t h e  answers you need1 But it was found t h a t  
t h a t  i s  not  enough; i t  doesn ' t  do the job. W e  have t o  d e a l  
i n  the people phase.  Without the  problem s o l v i n g  w e  have 
nothing t o  o f f e r .  That can b e done. But wi thout  t h e  people 
so lv ing  i t  amounts t o  nothing. 1 was i n t e r e s t e d  i n  your 
d i scuss ions  h e r e  which show the  same thing.  

NOW I a m  going t o  take those  same examples and l e t  ' s see 
what the whole f a c t o r s  were -- the people f a c t o r s .  F i r s t  t h e  
con t ro l .  t h e  one I spoke of where the 25% was reduced. 
On t h i s ,  as soon a s  func t ions  were s tud ied ,  i t  was seen thet 
;$310,000/$ear went i n t o  a box -- an enclosure t o  p u t  i t  i n .  
This was noth ing  t h a t  the customer p r e c i s e l y  wants. It was 
seen t h a t  $40,000 went i n t o  j u s t  a cover.  Arrangements were 
made t o  e t  t h e  box f o r  $70,000 l e s s ;  t h e  cover f r a n  $40,000 
down t o  f15,000 by covering just a s  w e l l  but  i n  a d i f f e r e n t  W V .  
And a few o t h e r  th ings .  

Now what happened? The manager of t h i s  ope ra t ion  c m e  t o  our 
boxx, t h e  v i c e  p res iden t ,  and reques ted  t h a t  t h i s  work b e  
ended; t h a t  i t  be taken out.  1 would f a i l  today if I d o n ' t  
communicate t o  you i n  be l i evab le  terms what t e c h n i c a l  and 
management people  do which prevent  accomplishing f unc tions 
f o r  very  much lower c o s t  and I am going t o  br ing up those  
examples i n  o r d e r  t o  endeavor t o  communicate. He reques ted  
t h a t  it be taken out. We w i l l  talk about why when we have 
some o t h e r  s i m i l a r  examples. 

One of t h e  casesaon this i s  x x ~ ~ ~ ~ a  t h e  spr ings .  
There were h a l f  a dozen s p r i n g s  i n  t h e r e .  A man, the  s a l e s -  
manager of a s p r i n g  company was asked t o  look a t  it. 

"'You see t h e  a p p l i c a t i o n s ,  Here ' s  a l l  the s p e c i f i c a t i o n s  for 
the  app l i ca t ion .  You t e l l  us what springs should go i n  
there.'' He leaned  back and s a i d ,  "oh no, not me." 'Why not?" 
Why", he sa id ,  "I sell springs t o  your people f o r  a wide 
range of  a p p l i c a t i o n s .  You have s p e c i a l i s t s  who know a lot 
about s p r i n g s  and they des ign  them; t h e i r  names a r e  on t h e  
drawings. If I d i d  a th ing  l i k e  t h a t ,  I ' d  p u t  my name on 
the  b l a c k l i s t  all thrnugh t h e  company. " 

Now we a re  s t a r t i n g  t o  get a t  something t h a t  i s  real. 
For tunate ly  a t  t h a t  time one of my bosses  was t h e  v ice  
p res iden t  purchasing. said, w e l l  now I have 
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i n t e r e s t i n g  oppor tuni ty  here .  I ' m  going t o  t e l l  you, r i g h t  now, 
you a r e  e i  t h e r  g oing t o  g e t  i n  b ad w i  t h  purchasing o r  engineer ing.  
one or the  o t h e r  -- r i g h t  now. you make the dec i s ion .  

He s a i d ,  "1n t h a t  I have no choice.  I f  I c a n ' t  g e t  t h e  orders  
out of  purchasing, I'm l i cked ."  

Here a g a i n  we have the  people  hxit~ th ing  t o  d e a l  with. The 
r e s u l t  of t h a t  was t h a t  he made up, working with engineers ,  f i v e  
samples of each of t h e  s p r i n g s ,  s p r i n g s  you could make up on a 
set-up maching. He presented  the  sanplea and a page of t e s t  
da ta .  The engineer  looked a t  i t  and s a i d  %y God why f c a n ' t  I 
have t h a t  kind of t e s t  d a t a  t o  make a l l  of my dec i s ions  on." 
Everybody was happy but we had t o  go through the  human b a r r i e r  
t o  g e t  t h e r e  and the  spr ings ,  i n c i d e n t a l l y ,  c o s t  only 25% of 
what they  had before .  

The next  c a s e  was t h e  l a r g e  machine forg ings .  The mansger 
of engineer ing ,  a s  a p a r t  of t h e  p r e s i d e n t ' s  s t a f f ,  saw t h a t  
p r o f i t  was d e t e r i o r a t i n g  and they wanted Value Analysis.  They 
came t o  me. These th ings  a r e  n o t  a l l  General E l e c t r i c  -- some 
gre some a r e  i n  o t h e r  companies. Four companies a r e  represented  
here .  

This  next  one i s  not.  And I d o n ' t  want you t o  t h i n k  GE 
engineers  a r e  any d i f f e r e n t .  I j u s t  d o n ' t  want you t o  t h i n k  
I am picking  on one company. The p r e s i d e n t  s a i d  !?We t h i n k  
t h i s  w i l l  he lp .  " Engineering v ice  p r e s i d e n t  and technic  a1 
people s a i d  w e  th ink  so  too .  L e t ' s  g e t  something. I helped 
them to g e t  a couple of q u a l i f i e d  men. They had t h i s  as a 
seminar p r o j e c t .  The v ice  p r e s i d e n t  cd. l e d  the men end s a i d  
"I handled t h i s  myself f o r  f i v e  years and I ' m  su re  t h e r e  i s  
not a penny t h a t  can be saved on t h z t .  We'l l  be was t ing  o w  
time. I sugges t  t h a t  you t a k e  i t  o u t  of t h e  study." 

The V. A .  men s a i d  "I hope you don ' t  give us a d e f i n i t e  
order  t o  because we have a h a l f  dozen p r o j e c t s  and we'd l i k e  
t o  have one of this type and one of the  o the r  types and unless 
you o rde r  us d i r e c t l y  t o  take  i t  out ,  we will l eave  i t  i n  
as  a study p r o j e c t  dur ing  t h i s  two weeks of teaching.  The 
vice p r e s .  d i d  n o t  open h i s  mouth t o  say you c a n ' t  do i t  so 

r an  t h e  seminar. They found t h a t  t h e r e  were 
n ine  sugges t ions  of which f i v e  were immediately put  i n  and 
took out  $160,000 from $500,000. 

What happened? T h a t  was three years  ago. T h i s  v ice  
pes iden t  has prevented the  value a n a l y s t s  from having any r a i s e  
dur ing  t h e  t h r e e  year  per iod.  They a re  unwelcone i n  h i s  o f f i c e .  

Then the winding 3 t o ry .  This  was a company t @ a t  g o t  t h i s  
on a very t i g h t  bid and i t  was an order f o r  something l i k e  a 
doyen l a r g e  water  wheel equipments. They b id  i n  t h e  world 
market on i t  and t hey  had t o  g e t  good q u a l i t y  and ge t  some c o s t  

out  . 
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'key had a couple  of good value a n a l y s t s  look a t  it. 
I'll t e l l  you one case - the re  were many l i k g t  looked l i k e  a 
l a r g e  copper buss o f  b a s i c a l l y  raw m a t e r i a l  t h a t  i s  wound 
and used i n  t h i s  l a r g e  water wheel genera tor .  I t  came i n  
300 f t .  l eng ths .  It had t o b e  b r a i s e d .  Bra i s ing  alone c o s t  
much more than winding the whole th ing ,  t h a t  i s ,  each jo in t .  

So, us ing  the  f u n c t i o n a l  techniques,  t h e  b r a i s e  adds c O S ~ ,  

kiuax-Awaaaxzx i t  d i d  not add f u n c t i o n  t h e  customer wants. They 
s e t  i t  up a s  a problem and used t h i s  t e s t  and went t o  engineer ing 
and asked, "is t h e r e  any reason why you wouldn't l i k e  to have 
i t  i n  one" and they  s a i d  no. They went t o  manufacturing: "is 
t h e r e  any r e a s J n  why i t  would bo the r  you? They s a i d  no; t h i s  
i s  i n  t h e  informat ion  phase. They s a i d ,  no, but we c a n ' t  g e t  
i t  t h a t  way. They went t o  purchasing and said, "We want t o  
buy t h i s  in a 15,000 ft. l eng th  i n s t e a d  of f i v e  300 f t .  l engths .  
They s a i d  you c a n ' t  do i t .  You have t o  do a l i t t l e  work s o  
you donr t shock people  and purchas ing  g o t  a copper book and 
they  showed 300 f t .  as the  maximum leng th .  We've never been 
ablb to.  We have t r i e d  t o  s e v e r a l  t imes.  

Using t h e  ppproech of g e t t i n g  t o  the  g u t s  of t h e  r e a l  
problem, the value a n a l y s t  s a id  I don ' t  understand why, 
i n  a copper f a b r i c a t i n g  p l a n t ,  they  c a n r  t j u s t  c o i l  up 15,000 ft. 
and put  i t  on a s k i d  and not  c u t  i t  off. Would you make an 
appointment w i t h  Phelps Dodge f o r  me. They hemmed and hawed a 
l i t t l e  and w i t h  a l i t t l e  p res su re  d i d .  He went out  t o  Phelps 
Dodge and saw t h e  equipment t h a t  f a  doing i t  -- d idnf  t accept  
s toppers  t h a t  come a l l  t h e  way along. The r e s u l t  was t h a t  
t h r e e  weeks later, on the sk ids  i n  t h e  f a c t o r y  were a c o i l  15,000 
long t h a t  j u s t  went t h r u f  l i k e  greased l i g h t n i n g .  It was such 
an e f f i c i e n t  nay t o  do i t  t h a t  Phelps Dodge l a t e r  decreased 
t h e  base p r i c e  of copper when taken i n  t h a t  fo rn .  

I n  t h i s  case *at happened? The word went around t h a t  the 
value a n a l y s t  had an organized system f o r  f a u l t  f ind ing .  And 
they  were personna non g r a t a .  

(changed tape  he re .  Eould not  g e t  t h e  beginning) 

Value engineer ing  looked so good t o  h i s  
boss  and o t h e r s  k n x a  t h a t  he s a i d ,  wel l ,  w e ' l l  t r y  i t .  Re  d i d  
something t h a t  I would never do and i t ' s  wrong bu t  when you 
a r e  dealing with people they l e a r n  b e t t e r  from making t h e i r  
own mistakes.  You c a n t  t t e l l  them. He s a i d  you take all t h i s  
information and t ake  two or  t h r e e  people who know t h e s e  
techniques and I ' m  going t o  p ick  two o r  t h r e e  people i n  our 
engineer ing dept .  who would do t h i s  kind of work and I don ' t  want 
any cross  communication. We w i l l  f i n d  out ,  once and f o r  a l l ,  
s o  a t  t ke  end of 60 days t h a t  t h i s  r i d i c u l o u s  approach ran,  
the  men from h i s  organiza t ion  added a few more func t ions  and 
ref inements  of func t ions  t h a t  were needed; t h e i r  c o s t s  were up 
3% from t h e  s t a r t .  The men who used t h i s  f u n c t i o n a l  approach 
had a l s o  added that because the product  needed i t  and t h e i r  
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cos t s  were down 30%. The po in t s  had been proven i n  the 
labora tory  so t he re  was no quest ion a bout i t .  

What was the  r e s u l t ?  We know we can accomplish the 
saqe kind of r e s u l t s  i n  our own organizat ion.  We don' t  have 
t o  have velue engineering technology. 

I n  the  cement s e t t i n g  experience, a young engineer was 
studying s e t t i n g  cement where two products a r e  put together  
by cement. He was tapping and v ibra t ing  i n  order t o  speed 
up the process . The reason I know t h i s  one i s  t h a t  I happened 
t o  come along; I asked  him wat he was doing and he to ld  me. 
Re said, I have t o  find o u t  whether i t  is impact o r  impulse 
and how much - what frequency, how much apti tude.  I sa id  
there  has been an awful l o t  of cenent  s e t .  Let m e  t ake  a look 
and search a l i t t l e  f o r  a s p e c i a l i s t  f o r  you which i s  one of 
the simple th ings .  O f  course I h a d  for  him i n  a  couple of days 
a ca ta log,  arrangements f o r  an engineer from a company that sells 
the equipment t o  t a l k  t o  him. There were a l l  the answers; a l l  
he had t o  do  was buy a  s m a L I  equipment. 

The next day I came down t o  the f ac to ry  he was gone. 
He had been f i r e d .  I f e l t  s i c k ,  

I want t o  take one more l i t t l e  exaiple here o f  t h i s  type 
and then w e  w i l l  t a l k  a bout what hagpens here  and what happens 
here i s  what holds the cost  i n  the products.  

Here i s  a l i t t l e  stud. It  i s  just a l i t t l e  piece of s t e e l  
2% What does it do? I t  goes on an a ~ p l i a n c e  - axi?khxx%- 
i t  holds a 2 l b .  timer on an e l e c t r i c  d r y e r  and i t  cos t s  8$. 
It i s  made completely automatic. Now let's use this gpproach. 
Precise ly  does i t  have esteem value or use value or both? And 
here i t  i s  only use value. The customer doesn ' t  see i t .  
Al l r ikht ,  now p rec i s e ly  separa te  the funct ions.  What does i t  
do? It has a holding funct ion;  it  has a spacing funct ion here.  
Next, p u t  a separa te  value on each function. What i s  the value 
o r  appropr ia te  cos t  f o r  the holding funct ion?  Compare i t  t o  a 
bolt  or a l i t t l e  screw. You don ' t  guess. And i t  would c o s t  
a h a l f  c en t  fo r  a acrew t h a t  would d o  t h a t .  The spacer f o r  
the spacing funct ion woula cos t  I/,!+ cen t  but ipmxhx you have the 
problem of how could you f a s t e n  them together .  We have i n  o u r  
system a way f o r  doing ths t .  If they are  not i n t e r ac t i ng  
funct ions,  we can add them d i r e c t l y .  If they a r e  i n t e r ac t i ng  
funct ions,  we have a formula t o  do it. Here they are  p r a c t i c a l l y  
non-interact ing,  only i n t e r a c t i n g  a t  the  head so i t  works out 
t o  be/= approximation of 3/4 $ of value f o r  the funct ions  

wi th in  a f i r s t  
but a  cos t  of 8$. This information was given. Work was 
requested because the product needed help. I t  was given t o  
the technical  people and they mpn looked a t  the  3/4$ and s a i d  
t h s t f s  r id iculous .  It shows t h a t  the system i s  just  an i d l e  dream. 

So i t  was necessery t o  Carey i t  further and go and ge t  
one t h e i r  engineers and help h i m  solve t h i s  problem, how do 
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r o l l  

So we got i n  a s u p p l i e r  who makes t h i s  type  of p a r t  and 
h e r e  i t  is  -- i t  cos t  8/10$, n o t  84. And it was a r r i v e d  at by 
a s t e p  b y  s t e p  l o g i c a l  process  t h a t  w i l l  so lve  t h e  l a r g e  problems 
as w e l l  as t h e  l i t t l e  ones. 

What happenea? !be znxxxdnk manager of manufacturing r h o  
had reques ted  t h i s  work then s a i d ,  "What do we have i n  our  
design engineer ing  group down t h e r e  -- men or  boys? " And 
Value Analysis was deed. Now I am t e l l i n g  you t h i s  because 
i t  i s  t r u e  and v i t a l  and I have never seen an except ion.  
Why? Because t h e  why i s  important  t o  you. 

I have now concluded t h a t  it i s  because management has 
engineers ,  managers, The i r  k i t  of t o o l s ,  t h e i r  
l a r g e  t o o l  i s  t h e i r  mental r e p u t a t i o n ;  i t  i s  what people 
t h ink  of them. What does t h e  boss b e l i e v e ?  What does he 
th ink  of me? What do my pee r s  t h i n k  of me? Th him this 
i s  the monkey wrench t h e  plumber c a r r i e s .  It i s  t h e  s o l d e r  & 
the  e l e c t r i c i a n  c a r r i e s .  And i f  you t ake  the  s o l d e r  and t h e  
p l i e r s  away from an e l e c t r i c i a n ,  what8s he  going - howls he 
going t o  make a l i v i n g ?  Take t h e  monkey wrench away from the  
plumber, how w i l l  he  l i v e ?  These p ro fess iona l  people f e e l  
t h i s  t o  t h e  very bottom of t h e i r  h e a r t s .  So then, without 
them understanding why, they  f e a r  embarrassment. There i s  
denger of embarrassment t o  p r o f e s s i o n a l  people and t h a t  i s  
a sword t h a t  i s  the c r u e l e s t  sword t o  them. 

the  p l i e r s  

On the c o n t r o l  device,  everyone knew t h i s  manager had had 
t h i s  completely s tud ied  and done a l l  t h a t  could be done. 
I f  something more i s  done, i t  t a k e s  away; i t  could embarrass 
him. So Stop t h e  work a t  t h e  s t a r t  so  i t  won't happen. 

large.  
I n  t h e  case  of the/f orging, everyone knew t h a t  t h e  engineer  i n g  mgr. 
had handled t h a t  item and i f  important money comes out  of it, 
l e t t s  s a y  h e ' s  dead. He i s n ' t ,  bu t  the  f e e l i n g  i s  t h a t  he 7 

will be d r e a d f u l l y  embarrassed and h i s  t o o l s  of h i s  t r a d e  
w i l l  b e  weakened. 

I n  the  winding s to ry ,  purchasing, engineer ing,  and mfging. 
had worked together  every way t o  g e t  a l l  t he  c o s t  t h e y  could 
out of i t ;  everybody knows it. So the  whole group i s  
embarrassed. when t h i s  i s  done. 

I n  t h e  c m e  of the genera tor ,  o f  course t h i s  f i n e  success fu l  
engineer ing manager now e n t i r e  r e s p o n s i b i l i t y  who had been 
re spons ib le  through the  years  f o r  the design of t h i s  -- he knows 
the t  a p a r t  of his bas ic  k i t  of t o o l s  i s  taken away i f  embarrassment 

. -  
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comes i n  his f i e l d  through someone bringing something that doesn * t 
cost very much but i s  jus t  a new thinking process and showing tha t  
l o t s  of money could have been eliminated before. 

I n  the cement job the vice  president o f  manufacturing had talked 
i n  the  bosses off i ce  about learning how to s e t t l e  the cement 
and speeding up h is  l i n e  and he had hired t h i s  young engineer -- 
he used that a s  h i s  tool.  Now i f  some thinking process shows 
tha t  t h e  answer i s  already evident, h i s  reputation w i t h  h i s  boss -- 
he is  embarrassed. 

Now I have indicated t o  you a technical  system t h a t  w i l l  cut  a 
problem up in to  what i s  r e a l l y  basic, with the customer, 
w i l l  divide i t  in to  s teps  tha t  are the size of the individuals 
working on i t ,  and w i l l  use c r e a t i v i t y  where it  is  needed, use 
search where i t  i s  needed, use apec ia l i s t s  where they a re  needed, 
and use judgment where i t  i s  needed. And I have ahom you tha t  
an enormous p a r t  af t h i s  problem i s  human factor.  

par t .  
Now I would l i k e  to pu l l  i t  c lose r  t o  the Magnesium m e .  Here 

was a with a foundry. A foundry sa les  manager was 
very c r i t i c a l  o f  Value Ehgineering. It was i n  t h e i r  papers 
and everything else.  Finally,  I ran in to  him somewhere and 
we had a professional conversation. I said ,  "Why don't you 
come f o r  two days and see what goes on i n  a seminar?" He 
said, "I don' t  want t o  see it. I know it  is  just a crime 
because I see a l l  the jobs t h a t  we have had f o r  years and 
we are  los ing them." 

I said a l l r i g h t ,  I ' l l  inv i t e  you to  come next week i f  you w i l l  
come f o r  two days. Youtll ge t  t o  see t h a t  much and see what i s  
going on there. Well, he got h i s  venom off so he said ,  I ' l l  be . 
there. He came. I jotted down h i s  comments. A t  the end of 
the f i r s t  day when he could t a l k  with people on a b a s i s  of 
function, what function are we r e a l l y  t rying t o  get? He 
came to me and he said,  I believe I have found four jobs t h a t  
we haven't had i n  cast ings t h a t  I can do. He a i a d  Now I see 
what the problem is.  Others a re  here looking a t  th ings  t h a t  a r e  
i n  cast ings and they are  f o r  showing ways t o  do i t  but I haven't 
been here looking a t  things done other ways t ha t  aan b e t t e r  be 
done by cast ings  and showing them how t o  accomplish those functions. 

A t  the end of the second day he came back and said, Larry, being 
able t o  calk dm eyeball t o  eyeball  about t h e  f ync t i o n  yi$hout+ 
angy bad r e l a t i  onships be tween engineering, 'purchasi'rig, -banuf ac~&?Ln'&' 
in a &up l i k e  t h i s  i s  just  l i k e  having a l icense to s t e a l .  
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As a r e s u l t  of th i s ,  there  was a/fabricated heavy flange put in to  
an aluminum casting tha t  went from $12 t o  $1.60 each. There was 
an arc chute tha t  was a brass fabr icat ion tha t  went from $5.80 t o  
$1.80 as a she l l  moulded par t .  There was a/control shaf t  

s m a l l  
a high volume one, he couldn' t  do but someone e l s e  i n  the industry 
did and i t  was a quanti ty of half' a million, went from 11$ t o  2#. 
He saw how the functional  p i c tu re  can put business i n  the foundry 
instead of take it out. 

So l e t f e  see what we are  t ry ing  t o  do i n  Magnesium using Value 
Analysis. F i r s t  of all, how w i l l  magnesium e f f e c t  t h e  operation 
of t h i s  product. What function can i t  prform? If11 divide 
the functions in to  groups; 1811 c la s s i fy  them, named them 
and incidental ly  they are named ha l f  a dozen ways. because 
the naming of a function promotes thinking. Each a i tua t ion  
w i l l  be surrounded with more fac ts .  Nothing i s  taken f o r  granted. 
Information is  gathered, assumptions are  gathered, then i n f o m a t i  on 
i s  improved and assumptions must be improved. Recognize 
the human a t t i t udes  that  prevent . fac t  gathering and recognize . 
and deal with the a t t i t u d e s  t h a t  prevent using the f a c t s  a f t e r  
they a r e  gathered. Use the best/sources available and deal  with 
the r e  

human a t t i t udes  and f a c t o r s  that stop action. 

Finally,  for  some suggested actions:  Maybe I ' m  an optimist* 
but I have found t h a t  when a thinking process l i k e  t h i s  is 
applied t o  something v i t a l ,  we are  just s t a r t l e d  by what i a  
opened up. Some suggestions would be these: 

F i r s t ,  do you have a material  t h a t  could open large markets 
fo r  economic reasons? I think you have. So I am making the 
assumption t h a t  you have and I believe most of  you f e e l  that 
way. Then, use (have used) t h i s  value analysis  problem solving 
job plan to, with deep c rea t iv i ty .  The r e s u l t s  of t h i s  would 
not be just  a  l i s t  of  suggestions but would be  well described 
and defined suggestions, l imited suggestions, with coots, so 
they would be ready t o  use, well jel led up. 

Second, get  the benefi t  pf function thinbing. Yours i s  a 
new industry. The world i sn t  t always going t o  guess on the 
v,alue of functions; r i g h t  now there i s  research being done t o  
assign proper cost  t o  function. What i s  the proper cos t  . for  
conducting 100 amperes a foo t  under cer ta in  oonditions 
o r  c e r t a i n  bibration conditions? mat i s  the lowest cos t  that  
will rel'iably do itf What i s  the  proper 9os.t k 3 - \ t  f o r  qt-l-4, trqnsmi.tFAng 
torque? And i t  goes i n  mathematically beautlfu31g.~~ou"dr&w 
a curve where you have the amount of torque and the c o s t  per 
foot  and a real technicp,.at,udy, . % .  . taking i n  ~ a t a l o g  data,  cost 
and t b c h i c a ~  data : - J I 3 1 .; ,a : 30 tha t  *we h o w .  So 
the" second suggestion i s  what I ' m  going t o  c a l l  prepare an 
intensive l i s t  of functions, tha t  i s ,  you w i l l  have studied 
so- in tens ive ly  tha t  the ones you l i s t  are  defined so t h a t  

any technical  Person can look a t  i t  and say, that  i s  the conditions 
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under which I want t o  accomplish t h a t  f u n c t i o n  and h e r e  i s  the 
appropr i a t e  c o s t  fo r  it done i n  aluminum. G e t  t h i s  l i s t  i n t o  - 
t h e  t r ade .  

Next, use t h e  value a n a l y s i s  men who a re  around. Some a r e  good and 
some a r e  poor, of course;  but they a r e  g e t t i n g  b e t t e r .  Y O U - W ~ ~ ~  
then  d e a l  wi th  them on a b a s i s  of s p e c i f i c  products  o r  s p e c i f i c  
systems and have a chance t o  use  t h i s  l i c e n s e  t o  s t e a l ,  providing 
them t h e  cos t .  f o r  i t .  

You f o l k s  a r e  th ink ing  i n  the  same l i n e ,  I ' m  very g lad  t o  hear. 
E s t a b l i s h  some very s p e c i f i c  g o a l s  by the  i n d u s t r i e s  o r  product 
l i n e s  as you suggested t h i s  morning. Then be l i eve  those  goals  
yourse lves  and dec ide  t h a t  you w i l l  solve t h e  necessary  problems 
i n  order  t o  achieve them. In each case t h a t  i s  done by t h e  
ques t ion  of what s t o p p e r s  what i s  s topping u s  from i t ?  And 
then  immediately comes the  b igges t  s topper .  Then use  the 
problem so lv ing  job p l a n  t o  a t t a c k  t h a t  s topper  and you w i l l  
l i c k  it - u s u a l l y  y o u ' l l  l i c k  i t .  And now what i s  s topping us? 
Adn then  you g e t  a new problem. Fight  i t  s p e c i f i c a l l y  and l i c k  it. 
Then you go a t  the task of overcoming a t t i t u d e s .  You work with 
them, recognizing them, recognizing the embarrassment t h a t  comes 
whenever a change of t h i s  type comes i n .  I rmemeber a 1952 Value 
Analysis seminar was w r i t t e n  up t o  use t e f l o n  on cooking u t e n s i l s .  
It came up i n  connect ion with t h i s  type of work where t h a t  was 
j u s t  a b y  product.  I t t o o k  t e n  yea r s  - i t  d i d n ' t  come out -- i t  
came from somewhere e l s e .  So we have t o  expect that the lag  
between what we can prove and what people use i s  a t  least t e n  
years .  W e  need t o  g e t  on wi th  it. 

I want t o  c l o s e  be r e l a t i n g  an example, an experience t h a t  d e a l s  
wi th  t h e  p lan  and d e a l s  with people. We had a c a l l  t o  an a r e a  
t h a t  makes t h i s  overhead bus system for use i n  f a c t o r i e s .  It 
c o n s i s t s  mainly of t h r e e  bus b a r s  p lus  a housing p l u s  supports.  
I t s  a f i n e  product  b u t  t h e  market was creeping  up. They were 
s t a r t i n g  t o  f e a r  l o s i n g  some business .  They sa id ,  come over 
and w e r l l  g ive  you engineering and nanufacturing and some of 
our o t h e r  people and l e t r s  see  what you can do. 

We had a group about half a s  b i g  as  
a dozen people probably.  I'll p i c k  one t h i n g .  O f  course t h e  
f i r s t  s t e p  i s  t o  g e t  i t  & t o  f u n c t i o n  - f u n c t i o n a l  groups. We 
p u t  t h a t  i n t o  t h r e e  f u n c t i o n a l  groups.  1. c u r r e n t  conducting 
element; 2 .  means of suppor t ;  3. i n s u l a t i o n .  

We had information s t u d i e s  and c r e a t i v e  s t u d i e s .  I n  t h e  c r e a t i v e  
s tudy we wrote them out  ona shee t  o f  paper  -- hang i t  with rope 
story-.  ( t h i s  was t h e  concluding of the  t a l k )  

Comment of in t roducer  st conclusion --"This i s  a most s t imula t ing  
and i n t e r e s t i n g  s u b j e c t  t o  m e .  I think I mentioned when I introduced 
you we have indulged i n  a r a t h e r  unsophis t ica ted  f a s h i o n  i n  value 
a n a l y s i s  bu t  I b e l i e v e  that every opera t ion ,  every company manager 
should i n v e s t i g a t e  this p a r t i c u l a r  a r e a  and become more sophis t ic -a ted  

over 



if he can. The reason I believe t h a t  we should ,  i n  my ho*any, 
- .  .- r e a l l y  g e t  i n t o  i t  deeper and more effectively - ?4n' (' - 

l o n g  range planning. I used t o  be a complete negat ive on -long 
r ange  planning. Now I th ink  i t s  very important. 
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