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Many of us9 when t ry ing  t o  develop fdeas, immediately f ind  d i f f i c u l t y  because 
of a l l  of t he  f a c t o r s  t o  which these ideas must conform, For example, ,very 
change must be interchangeable, It must meet spec i f ica t ions ,  It must con- 
f o m  t o  pas t  experience o r  it must agree with the  t e x t  books, A l l  of these 
s t i pu la t ions  have a purpose but they a l so  t h r o t t l e  our thinking. 

CREATIVE THINKING OVERCOIES A U  OBSTACLES 

When you ge t  i n  your ca r  t o  go somewhere i n  a hurry, you do not s t a r t  the 
engine, s h i f t  gears  and then simultaneously apply the brakes and s t ep  on the  
gas,  I f  yon did t h i s  you w o d 3  ga t  nowhere, Yet effectively t h i s  i s  what 
we a r e  doing when we let such stoppers cis interchangeabi l i ty ,  spec i f ica t ions ,  
e t c ,  s top o w  thinking. The imagination works best when unrestrained, You 
cannot be c rea t ive  and be faced with a multitude of donsts, 
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CREATIVE THINKING CAN GIVE THE SIWU SOLUTIQN 

Many times we associate  c r ea t ive  thinking with the  highly ingenious o r  com- 
plex design, Creative thinking can be applied jus t  a s  well  t o  even the  
simplest problems, I n  one of o w  plants it was necessary t o  have a standard 
3" pipe plug, It was designed, drawn up and then manufactured f o r  a cos t  of 
$15,00, A l i t t l e  cma t ive  thought wodd have prevented t h i s  waste and per- 
mitted it t o  be purchased a t  the  l o c a l  p lmbing  s t o r e  f o r  $3,000 

P 

I CmATIVE THINKING MEANS DOING I T  DIFFERENTLY 

Creative thinking w 5 l l  t&e  you into new ground, It w i l l  enable you t o  solve 
a problem when it seems unsurmomtabke, For example, during the  war when 
s t a f d e s s  steel  was scarce i t  was decided t o  make r e f r ige ra to r  t r ays  out of 
a l ~ n m ,  We had been welding the  s t a in l e s s  s t e e l  t r ays  but ran i n t ~  d i f f i -  
cu l ty  welding the  aluminum t r ays  and ge t t i ng  su i t ab l e  welds every t h e ,  A 
group of engineers were assigned t o  the pro jec t  and they worked on it f o r  3 
months, A t  the end of t h a t  t h e  they s t i l l  did not have the so lu t ion  so 
spent another 3 months Qn it ,  Finally, the  pro jec t  was ca l led  ~ f f  but one 
of the  other  engineem said, Why drop it, Why dontt  you try t o  make these 
t r ays  l i k e  an Indian wodd do i tow The Manager of Engineering said,  'What 
do you mean by t h a t  statement t a k i n g  it l i k e  an Indian w0uld9.~ The young 
engineer replied, Wh, I don9 t kmw, I had nothrng i n  mind except t h a t  I 
know an 1ndia.a w o u l h ~ t  weld it ,'"e M&nager of Engineering said,  What a r e  
yon dofngtt and after they reviewed his job he was assigned to t he  problem, 



He f i r s t  v i s i t e d  companies who made wire fence and wire fonns and within two 
months he had the p r ~ b l e m  solved, It was rugged -- it was crimped and twisted 
-- not welded, For making it l i k e  an Indian would, he saved the  Company three  
mi l l ion  do l l a r s  and won the  Management Award, 

ANYTHING NEW IS  WRONG m 
Because c rea t ive  thinking takes you i n t o  new ground yon w i l l  f i n d  l o t s  of 
people who w i l l  scoff a t  your ideas,  This i s  frequent ly a s ign  t h a t  the  
idea  is  new, Kettering has said,  "The consensus of s tudied opinion on 
anything new i s  always wrongr1, 

I CREATIVE THINKING WILL BRING YOU OPPORTUNITY I 
Creative a b i l i t y  i s  something t h a t  we a l l  have and something t h a t  can be 
developed with useo It opens the  door t o  tremendous opportuni t ies  f o r  a l l  
of US* To l ea rn  how t o  think c rea t ive ly  and t o  pract ice it i s  our r e a l  
problem, 







Have you ever considered what man has t h a t  has made him superior  t o  other  

m d s .  His b ~ d y  i s  f a d t y ,  and ~ f t e n  supplemented by too l s  and by the  servi tude 

of other  animals, His mind i s  untrustworthy, f o r  i t  has t o  be backed by memo 

pads, reports,  ca lcu la t ing  machines, and mechanized brains.  It i s  h i s  imagination 

t h a t  makes him remarkable, It i s  t h i s  imagination t h a t  s e t s  you and me off from 

the r e s t  of the animal kingdom, 

Picture f o r  a minute a  dog, he can be t ra ined  t o  make fr iends,  recognize 

people, and even t o  associate  cause and effect, but he can't exercise any kind of 

lagination o r  judgment, For i f  a dog had t o  choose between grade A o r  B eggs 

I n  a super market, a l l  he could do i s  s i t  down and scpatch h i s  head, and with  

h i s  back foot  at t h a t *  A hman has no trouble i n  picking out what he wants by 

exercising imagination and judgment. 

E v e r y  child is born with unllhnfted inzagination, and the ability t o  create 

ulltold numbem of fanc i fu l  i l l u s i o n s .  He can make a s t i c k  his trusty r i f l e ,  o r  

i n  the  next minute a prancing s t a l l i o n ,  Later you may f i n d  him probing the  ki tchen 

c lo se t  with it i n  an  attempt t o  s a t i s f y  his quest f o r  knowledge of t he  world about 
* 

h i m ,  If we were to p l o t  the ch i ldas  c rea t ive  development with time we would f i n d  

. t h e  curve might l ~ o k  l i k e  th i s :  
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From b i r t h  where he is a dmp bundle of grotspllasm, u n t i l  he en ters  o w  educational 

system, h i s  c r ea t ive  a b i l i t y  (as measured in t e r n  sf imagination, ingenuity and 

cur ios i ty)  i s  constant ly on the i n e ~ e a s e ,  The proud parents of toddlers  w i l l  t e s t i f y  

t o  t h i s ,  

I n  order t h a t  we can b e t t e r  understand o w  own present c rea t ive  capabi l i ty ,  I 

wish t o  continue t h i s  analysis  of childhood development fu r the r ,  It is sometimes 

very discouraging when you look at the  e f f ec t  of our outstanding Lamerfean educational 

system on c rea t ive  development, Educators have found through t e s t i n g  t h a t  col lege 

graduates who presmably should be outstanding c rea t ive ly  a r e  not a t  a l l ,  Why? 

Well, a look a t  the system kill l ead  t o  some clues,  The education of a ch i ld  

s t a r t s  with the  dos and don'ts of s o c i a l  behavior, Individual  differences a r e  

squelched i n  an e f f o r t  t o  reach a median of conformity, You a r e  wel l  used t o  

hearing '"ohmy go ovsr there  and s i t  i n  the corner, I donat want you ge t t i ng  

dirty," o r  maybe "The stove i s  hot, you w i l l  get  burned," I n  school t he  exercises 

i n  science, a r i thmet ic  and English a l l  l ead  t o  the  fee l ing  of the  exis tance of 

one solution, one way, and the i n e l a s t i c i t y  of the  s c i e n t i f i c  storehouse of kn~wledge, 

This tempering inf luence gives our ch i ldren  the  a b i l i t y  t o  make sound judgments, and 

view negative ideas  t h a t  donst csnfom, Thus, t he  curve shows a downward slope 

ind ica t ing  c r e a t i v i t y  i s  being tempe~ed by judgment o r  a jud ic ia l  mind, 



It11 leave it t o  your memory of college work t o  f i l l  i n  thcsc s w l p l e s  of 

-cl lcge profs  put t ing  a premium on techniques t o  solve a problem, I n  f a c t ,  you 

:dl1 r e c a l l  most problems a r e  worked backward i n  college, a s  compared t o  l a t e r  

engineering experience, The t e x t  books allways gave you the machine spec i f ica t ions  

an.1 wanted i t s  perfomaizce, :low many times have you been faced with t h a t  kind of 

problem since? 

Even engineering experience plays a harmful ro l e  i n  our ana lys is  of what has 

been happening t o  your and my c rea t ive  a b i l i t y ,  You a l l  have heard the  remark 

"The poor fool ,  h e l l 1  l e a r n  by experience i t  w m f t  worker' r 'ailures s t z n t  our 

i n i t i a t i v e  t o  s t r i v e  forward. Even t h i s  might not be too bad, except f o r  our 

ra i sed  eyebrows t o  anotherts  ideao  We jump i n  aid say, "Jim, t h a t  wonTt do the  

job -- because b la  - bla  - b la  - t f l  Next time J i m  s tops and tl7in.k~ twice before 

he even opens h i s  mouth, Another idea  thus may be l o s t  f o r  lack of a benevolent 

father, Thus the curve goes on down u n t i l  w e  f i n d  ourselves saying no t o  every 

idea  that comes along. 

This, then, i s  the s t a t e  of most of us. What can we 40 about it? The 

Creative Engineering Program has taken a paE;e from Er ,  KettcringTs book of in-  

ventive philosophy (by the way, hers  t he  noted inventor  or" tile Genzral Motors Co.). 

iie says "Creative people am t'tose who donet take t h e i r  education se r ious ly , ' ~  TIiis 

.sugycsts the p o s s i b i l i t y  of a personts  recouping h i s  l o s ses  and returning t o  h i s  

c rea t ive  c a p a b i l i t y  asymptote. 
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You dl1 note a dot ted loop between the  asymptote and the  jud ic ia l  a b i l i t y  

created a s  a r e s u l t  of education and experience, This ind ica tes  t o  us the  pessi-  

b i l i t y  t h a t  a personst mind can, i f  he chooses, be an imaginative as he was i n  

childhood, and y e t  l a t e r  re turn  t o  the  every day world by applying h i s  j ud ic i a l  

mind. 

The Creative Engineering Program has qui te  a goal  s e t  f o r  i t s e l f  then, i f  

i t  i s  properly t o  develop crea t ive  t a l e n t  i n  the General E lec t r i c  Company, We 

believe t h a t  anyone can develop h i s  c r ea t ive  approach by f i r s t  of a l l  recognizing 

what i s  the  c r ea t ive  trait, and secondly, by organizing an approach t o  t he  

problem he tiicl.les, 

Le t t s  f i r s t  take the  word,~lcreative,fl It i s  a cont rovers ia l  word among 

the  psychologists, administrators  of engineering t a l e n t ,  and authors on the  

subject  a s  a whole* On one point  there  i s  agreement, A person has t o  be born 

with c rea t ive  a b i l i t y ,  but apparently t he re  a r e  varying degrees. (By the  way, 

women a r e  c red i ted  with being more c rea t ive  than t h e i r  counterparts,  not 

because of t h e i r  childbearing ro le ,  but probably by a lack  of an educational 

background o r  f o r  psychological reasons),  We know t h i s  trait  appl ies  t o  all 

walks of l i f e ,  and i s  recognized mostly i n  music, paint ing,  writing, and 

ac t ing  

I f  a person i s  t o  be successful  i n  c rea t ive  work, t he  individual  must 

possess a number of q u a l i t i e s ,  The f i r s t  i s  an ac t ive  and inqu i s i t i ve  mind, 

Curiosity,  powers of observation, and the mental organizat ion a l l  tend t o  

make the mind ac t ive  and inqu i s i t i ve ,  This qua l i t y  is  most of ten  exhibi ted by 

the desire,  when seeing something new, t o  take off  the  l i d  and f i n d  out what's 

ins ide .  Can you i d e n t i f y  the  p r inc ip l e  i n  a steam rad ia to r  check valve and 

how it d i f f e r e n t i a t e s  between water, steam, and a i r ?  L i k e e s e ,  do you know how 

a f luorescent  lamp s t a r t e r  works, what makes the  t u r n  s igna l  f l a she r  operate 

on an  automobile, and have you stopped t o  think a s  you p u l l  up t h a t  z ipper  and 

f l i p  the  handle, what makes t h a t  f l u s h  valve f lush?  
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Inquisi t iveness  leads  t o  creat iveness  because of a simple: question you can 

ask yourself ,  Can" we do i t  b e t t e r  than t h a t ?  Then you immediately say what 

i f  and suppose we do t h a t  Then you a re  on t h e  road, 

Coupled with the Active and Inqu i s i t i ve  mind, we should f ind  a construct ive 

discontent ,  Simply s ta ted ,  t h i s  i s  seeing t!ze need by oneself.  To i l l u s t r a t e  --- 

you probably ?lave had d i f f i c u l t y  i n  t rave l ing  when a nev baby was i n  t he  f m i l y  

because i t  had t o  be fed,  and it was impossible t o  keep warm milk on liand. Some- 

. one saw a need and made a baby b o t t l e  wanner t h a t  plugged i n t o  the  c i g a r e t t e  

l i g h t e r  receptacle .  How many t h e s  have you scraped your white side-wall t i r e s  

on t h e  curb3 Two fellows saw the  need, one made a wire f e e l e r  t o  make noise 

as your c a r  approached the  curb. The other  put buffer  r ings  i n  t h e  side-walls 

and aarkete3 it tmder General Tire 's name, T!le \dnds:iiald washer, the h i l l  

holder, and the bug deflector ,  a l s o  Konowattfs l i n e  of plugs and receptacles  

a l l  resu l ted  from the  obvious discontect  on someonefs pa r t  with the  s t a t u s  quo. 

Often necessi ty  i s  the  mother of invent ion ( j u s t  a s  imagination i s  the  

f a t h e r ) .  The Indians soon learned t h a t  a white mants weapon could only kick 

onc~2. Thus, he and h i s  buddies c i r c l e d  t h e  house, wagon, o r  f o r t ,  u n t i l  the 

shot was f i r ed ,  then by superior  f i r e  power, pumped arrows i n t o  the he lp less  

white man, The need was f o r  a multi-shot gun. Thus, the  s i x  shooter was born, 

The lack  of t r e e s  on t h e  western p la ins ,  spurred on by the  des i re  t o  separa te  

t h e  hmesteads with fences obviated the  s p l i t  r a i l  fencc and created a new barbed 

wire fence, 

The lack  of l akes  and streams i n  Kansas, Nebraska, Iowa, and other  s t a t e s  

put water at a premium i n  the  ea r ly  days, Wells could be dug, but t he  drudgery 

of pumping water s t imulated some soul  t o  harness the  energy of the wind, 

When necess i ty  presents  i t s e l f ,  we can usual ly do something about i t .  

Xecently a chemical p lan t  found one of i t s  process cont ro l  f l o a t s  was sinking. 

It was an espec ia l ly  prepared s t a i n l e s s  s t e e l  bulb, and performed a very 

important funct ion i n  the  p l a n t f s  operation. Obviously it had a leak i n  it, 



and upon e d n a t i o n ,  over a quart  of water was found t o  be sloshing about on the  

inside of the  dl-welded sphere, However, t h i s  exanination revealed no leak,  Since 

the shut-down of t h e  p lan t  was very cost ly ,  and no new f l o a t  was avai lable ,  i t  was 

necessary t o  f i nd  and r e p a i r  t h i s  leak  with ex i s t i ng  equipment, Mow would you have 

done i t ?  

The welder had a solution, f o r  he applied h i s  to rch  u n t i l  the  water boiled, This 

created a pressure.  The b a l l  was ro l l ed  about u n t i l  t he  leak  came below the  water 

l i ne ,  and a stream of water squi r ted  out a foot  long,  Soon the  r epa i r  was made and 

the p lan t  was back i n  operation, 

Constructive discontent,  therefore,  means recognizing the need, Donat wait f o r  

necessity,  But i f  necessi ty  does present  i t s e l f ,  do something about i t ,  This brings 

us t o  the  t h i r d  qual i ty:  an inne r  dr ive  t o  get  something done, 

Once something i s  s t a r t ed ,  f i n i s h  it, Because you meet obstacles ,  it does not 

mean t h a t  the problem can t t  be solved, To quote M r ,  Kettering again, "One of mg 

most d i f f i c u l t  th ings  t o  do when I g e t  a new man i s  t o  teach him t o  f a i l  i n t e l l i g e n t l y w =  

When something f a i l s ,  analyze i t ,  Why did it f a i l ?  What i s  wrong with i t ?  How e l s e  

can I do i t ?  What i s  it t ry ing  t o  t e l l  me? M r ,  Ket ter ing a l so  sa id  another d i f f i -  

cu l ty  he has wi th  young fellows, p a r t i c u l a r l y  the  educated ones, i s  t h a t  they have 

a na tura l  tendency when they ge t  a problem t o  run for t he  textbook, They hasten t o  

prove t h a t  it  says r i g h t  here on page 284 t h a t  i t  can" be done, It i s  t h i s  a t t i t u d e  

t h a t  we t r y  t o  discourage i n  the  Creative Engineering Program, Most l i k e l y  the  problem 

i s  new and a d i f f e r e n t  way i s  needed t o  solve it, I f  i t  i s  m i t t e n  i n  textbooks, the 

so lu t ion  i s  obvious o r  too old, 

The fou r th  q u a l i t y  necessary t o  be successful,  i s  a good background i n  fundamental 

knowledge, This you ge t  i n  college, and through experience on the  job, It includes 

mathematics, t he  physical  laws and e f f ec t s ,  and the  new and unusual devices, a s  well 

as new mater ia l s  and processes,  You have the knowledge of how devices work, t h e i r  

l imi ta t ions ,  and the  problems associated with them, 
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The f i f t h  q u a l i t y  you need i s  a n  approach t o  any gsoblem, This can be nothing 

more than a d e l i b e r a t e  and organized approach, More o f t e n  than  not,  we f i n d  people 

t ak ing  what you might c a l l  the i n d i r e c t  appsoach,gett ing a l l  snar led  up ic t l ~ e i r  own 

doing, missing t h e  h e a r t  s f  t h e  problem, and t a k i n g  months t h e n  y e a r s  to f i n d  a n  

answer. With d e l i b e r a t e  and organized th inking,  you can d e v e l ~ p  a d i r e c t  approach t o  

any problem, J u s t  as people d i f?e r ,  problems, too,  a r e  not  d i k e ,  f a c i l i t i e s  not  t h e  

same, every one 

Program asks  i s  

i ~ g  sngineer ing 

and by s tudying 

w i l l  !lave h i s  own i n d i v i d u a l  approach, A l l  t h e  Creat ive  Fngineering 

t h a t  i t s  members develop an approach of t h e i r  own by p r a c t i c e  on r o t a t -  

a s s i g m e n t s ,  by working a c t u a l  des ign  problems from wit'qin t + e  Company, 

t h e  approach of successful. inven tors  and engineers.  The r o t a t i n g  

assignments g lve  the s tuden t  experience with  t::e execut ion of h i s  approach. 

Let us t a k e  a d i r e c t  approach and see  what c o n s t i t u t e s  a t y p i c a l  a t t a c k  on a 

problem, T!le f i r s t  s t e p  i s  t o  Define t h e  Problem, Some w i l l  say  t h i s  i s  obvious, 

some w i l l  t a k e  o f fense  t o  it. It i s  both amazing an9 even appa l l ing  t h e  number of 

t imes people d o n t t  de f ine  t h e i r  problem, We must look a t  t h e  s p e c i f i c a t i o n s ,  see  

t ' lat  t k y  a r e  w r i t t e n  down, and more important, know t h e  reasons f o r  each one, We 

must know what t h e  ou t s ide  d i s tu rbances  are, wllat t'z cver-all  system looks l i k e ,  and 

wftat t h e  s t andards  a r e ,  A good t e s t  of youp understandin2 o' t ! ie  problem i s  i n  your 

a b i l i t y  t o  e x p l a i n  it t o  someone who i s  not f a m i l i a r  w i t h  i t .  You will be surprised 

a t  t h e  number of ques t ions  he dl1 ask t h a t  you can ' t  answcl-, t':;t '11325 f v r t 1 ? e r  

i n v z s t i g a t i o n .  

Let me o u t l i n e  one grobien t o  i l l u s t r a t e  what can be involved,  The people who 

make hot  water  h e a t e r s  can make a s i z e a b l e  c o a t  r educ t ion  i f  t h e y  c o d d  reduce t h e  

wa l l  th ickness  of t h e  hot  water  t a n . .  This seems t o  d i c t a t e  a water  p ressure  reduc- 

t i o n  i n  t h e  supply main, How would you def ine  t h e  problem? Wodd you w r i t e  specs ,  

around a p r e s s u r e  reducer  t o  a t t a c h  on t h e  s i d e  of t h e  tank, o r  a p r e s s u r e  reducer  

i n s i d e  t h e  tank,  o r  around a change i n  t ank  const ruct ion,  o r  f o r  a new l o c a t i o n  of 

the tank t o  t a k e  advantage of B e r n o u i l l i ~ s  theorem, o r  f o r  a campaign t c  g z t  u t i l i t i e s  
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t o  reduce water pressure supplied t o  the  customer, o r  f o r  a new product t o  eliminate 

the need f o r  hot water tanks, OF even the doing away with hot water? When would the  

dol la r  s ign  come in ,  what e f f e c t  would p o w  pos i t ion  as design engineer make ---- a s  

development engineer, as d i r e c t o r  of research, as manager s f  Range Water Heater 

Department, o r  a s  a Value Analyst? 

Assuming enough questions have been asked and the  problem defined, the next s tep  

can be taken, Many have sa id  t h a t  by t h i s  time a problem i s  9/10 solved when it is  

c l ea r ly  defined. Sometimes the  problem disappears a l toge ther ,  

Now the  s tage  i s  s e t  t o  search f o r  methods of solut ion.  This i s  t he  port ion of 

the  approach t h a t  i s  so important t o  a successful conclusion of t he  problem. There 

a r e  many techniques which can help you i n  t h i s  search f o r  a method phase, but the  

most popular ones a r e  those out l ined i n  a book used by the  Creative Engineering Program, 

wr i t ten  by Alex F, Osborn, e n t i t l e d  "YOUR CREATIVE POWERvg o r  h i s  most recent  book 

"APPLIED IMAGINATION". The most v e r s a t i l e  technique i s  the  Brainstorm Session, Here 

we take f u l l  advantage of those two extremes of t he  loop on the  c r e a t i v i t y  curve. 

What we want i s  t o  l e t  t h a t  por t ion  of our mind, termed the  c rea t ive  mind, funct ion 

unobstructed by t h a t  old jud ic i a l  mind t h a t  judges and squelches t h e  embryonic ideas 

before they're born, We must not l e t  it say, i t  canst  be done, t ha t ' s  ridiculous, o r  

impossible, o r  Ptve seen i t  before,  The c rea t ive  p a r t  of the  mind i s  t he  pa r t  t h a t  

allows you t o  wander off i n t o  the  f a r  blue yonder; l e t s  you bui ld c a s t l e s  i n  the sky, 

Itrs the  p a r t  t h a t  works while you a re  relaxing,  Mr., Osborn i s  i n  t he  advert is ing 

business, When he needs a new adver t i s ing  g h n i c k ,  o r  a new l i n e ,  he goes i n t o  h i s  

off ice,  c loses  t h e  door, pu ts  h i s  f e e t  on the  desk, takes penci l  and paper and wr i tes  

down everything t h a t  comes t o  mind, with his j u d i c i a l  mind shut ~ f f ,  Regardless of 

how r id icu lous  o r  f a n t a s t i c  t he  idea  may be, he s t i l l  wr i tes  it down, Mr, Osborn says 

t h a t  invar iab ly  one l i n e  "Ten men on a dead man's ehestfl comes t o  mind, He wr i tes  it 

down jus t  t o  c l e a r  h i s  mind, He says, Wane day I w i l l  f i nd  a use f o r  t h a t  l i n e  and 

it w i l l  not bother me any moreon 
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The brainstorm session, bu l l  session, o r  whatever you may wish t o  c a l l  it, i a 

bxoming very popular, More and more d iv is ions  i n  the Company a r e  using it t o  g rea t  

advantage. To give you an example, some t h e  ago we received a problem from the  

Transformer Division in P i t t s f i e l d ,  One of t he  t e s t s  t h e i r  transformers must pass 

i s  t o  withstand a c e r t a i n  densi ty  of r a i n f a l l  without f lash ing  over. They have s e t  

up a sp r jnk le r  system over t he  transformer and they then ad jus t  valves t o  regulate  

the flow of water. To measure the  densi ty  of r a i n f a l l ,  they note the time it takes t o  

f i l l  a cup of water held under the spray. This i s  a time-consuming operation and they 

wanted ideas  on f a s t e r  methods of measurement, 

A number of us i n  tile o f f i ce  were discussing the problem and were standing near 

t he  secretary 's  desk. Suddenly the secre ta ry  chimed i n  and said,  Why don't you count 

t h e  drops?tT The r e s t  of us looked a t  each o ther  and choked down a snicker.  A l l  s o r t s  

of f a n t a s t i c  things could be imagined, Suddenly, one of t he  fellows said,  "Well now, 

t ha t ' s  not such a bad idea. How about taking a piece of b l o t t e r  paper and impregnat- 

ing it with an  e l ec t ro ly t e .  When it i s  wet we can measure res i s tance .  We could put 

a small heat ing c o i l  under the  paper t o  dry it ou to  Then by holding a constant 

res i s tance ,  we could measure the  power supplied and ca l ib ra t e  the  meterH. From t h a t  

one statement by the  secretary,  we launched off  on a whole new t r a i n  of thought, Some 

of the  ideas were impractical,  cer ta in ly ,  but they were p o s s i b i l i t i e s ,  Somethes one 

innocent remark, possibly of no value by i t s e l f ,  w i l l  spark off  a good idea from some- 

body e l se .  

It i s  sometimes advantageous t o  c a l l  people i n t o  your brainstorm sessions who k n ~ w  

very l i t t l e  about your problem, A fel low who i s n ' t  too c lose ly  connected with your 

work doesn't know what he canat do and may come up with ideas t h a t  have good possi- 

b i l i t i e s .  I understand t h i s  happened one time i n  P i t t s f i e l d  where the  problem had t o  

do with mounting brackets,  They ca l l ed  i n  people who knew nothing about brackets on 

transformers , A draftsman suggested an idea  t h a t  was obvious and t h i s  was the  one 

adopted, The r e su l t i ng  remark was, Why didn? t we think of t h i s  a long time ago?? 
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The Creative Engineering Program has conducted sessions wltere we have got ten 109 

ideas f o r  detect ing when someone i s  a t  the  f ron t  door and would l i k e  t o  come i n ,  A 

Value Analysis group got over 140 d i f f e r e n t  ideas  on how t o  jo in  two e l e c t r i c a l  con- 

ductors together .  

Another valuable technique i n  searching f o r  ideas i s  t o  t u r n  t o  the  back of a 

good physics book and look f o r  a l l  the laws and e f f e c t s  such a s  t h e  Curie e f f ec t ,  

Thomson e f f ec t ,  Hall e f f ec t ,  e t c ,  These a r e  a l l  extremely f e r t i l e  grounds f o r  new 

ideas s ince many of them havc never been put  t o  good us. Xany people i n  the various 

development sec t ions  of the  Company use t h i s  technique. Hr, A ,  Hanson of the  Meter 

and I n s t r m e n t  Department i n  West Lynn has some 300 cards which contain every law and 

e f f ec t  he has heard of .  When he ge t s  a problem he considers each one t o  determine i f  

i t  i s  a p o s s i b i l i t y  t o  solve h i s  problem, 

Often times a complicated problem can be broken down i n t o  severa l  pa r t s .  I n  so 

doing, each p a r t  may be considered t o  have a separate  input and output. For instance, 

we w i l l  say you wish t o  measure amplitude of displacement. You could use a wire 

s t r a i n  gage t o  ge t  a res i s tance  s ignal ,  o r  an inductance s t r a i n  gage t o  ge t  an  elec- 

t r i c a l  s ignal ,  o r  possibly, a mechanical arrangement t o  change d i r ec t ion  of motion. 

With these as an output, and the  input  t o  t he  next par t ,  you might use the  various 

s igna l s  t o  operate oscilloscopes, e l e c t r i c a l  meters, produce a change i n  hydraulic 

pressure o r  air  pressure,  o r  operate a s h u t t e r  t o  expose a photographic p la te ,  e t c .  

In  o ther  words, you a r e  multiplying all your possible  ideas,  The Refr igerator  Department 

i n  Er ie  p l o t s  a l l  ideas  along both axes of a char t  and then t r i e s  t o  combine them i n t o  

new combinations. They can p r e t t y  well prove t o  anyone who has an idea  a f t e r  produc- 

t i o n  was s t a r t e d  t h a t  t he  idea  was considered, 

While you a r e  searching f o r  ideas f o r  your problem and you f i n d  your so lu t ions  

a r e  f a l l i n g  i n t o  a mechanical vein, say t o  yourself,  lfWhy donf t  I do t h i s  e l e c t r i c a l l y ,  
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electro-mechanicalPg., o r  even chemically? How about using permanent magnets, rubber, 

s i l i cone  put ty?  There again you have alunched off  i n t o  new f i e l d s ,  

The second year homework i n  our Program i s  a group e f f o r t  of th ree  o r  four  men 

working together  on the  same problem. On one recent problem from A ,  b 0 ,  S o ,  i t  was 

necessary t o  furnish a means of detect ing whether or  not a sha f t  was ro t a t ing ,  One 

of t he  men i n  t he  group t h a t  was working on t h i s  problem sa id  he would do i t  an 

delectro-mechanicdl way, The second man sa id  he could do it i n  an e l e c t r i c a l  way. The 

thirr! fe l low sa id  t h a t  he would do it a chemical way. The f i r s t  reac t ion  of the  group 

was t h a t  t h i s  seemed r a t h e r  far-fetched as a means of ind ica t ing  ro t a t ion ,  However, 

he brainstormed the  idea  and was  faced with the  question of what would happen i f  he 

mixed some conducting p a r t i c l e s  i n  a l i q u i d ,  He eventually came up with a mixture of 

graphite and s i l i cone  o i l ,  When the  mixture i s  ag i ta ted  o r  s t i r r e d ,  the electrical 

res i s tance  i s  very high, but when the  mixture i s  a t  r e s t ,  the  res i s tance  i s  very low. 

A number of people a r e  s t i l l  t ry ing  t o  f i gu re  out how it works, 

I n  the  Creative Engineering Program, we say t h a t  there  a r e  a t  l e a s t  e ight  ways 

t o  solve a problem, Granted, t h i s  i s  just a number t h a t  i s  picked out of t h i n  a i r .  

'When you a r e  looking f o r  ideas,  the f i r s t  one i s  easy, t he  second i s  easy, the  t h i r d  

i s  a l i t t l e  more d i f f i c u l t ,  the  four th  idea  i s  tough t o  f ind,  and from there  on you 

have t o  s t a r t  doing some concentrated thinking,  It i s  these f i r s t  th ree  o r  four  

obvious ideas  t h a t  everybody e l s e  has thought of ,  Get these out of the  way, It i s  

the  f i f t h ,  s ix th ,  seventh, e ighth idea, and so on, t h a t  s t a r t s  t o  pay o f f ,  

You can f i n d  the  number of ideas you want, depending on the  mount of time you 

want t o  spend looking f o r  them, O u r  own P l r ,  C, I. Hal1 recent ly  r e t i r e d  from the  

Control Department, who i s  one of the  outstanding inventors i n  t he  General E l e c t r i c  

Company, uses t h i s  technique and introduced it i n  the  Creative Engineering Program, 

M r .  Hall  had a problem recen t ly  .to build an  appliance timer f o r  which he had more 

than 70 ways t o  do it, It may take me a s  long t o  f i n d  seven ways a s  it took M r .  H a l l  

t o  f i nd  the  70, The time ava i lab le  and economics involved w i l l  determine how many 

possible  so lu t ions  you should s t r i v e  f o r ,  
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To give you an example t h a t  p rows  there a r e  many ways t o  solve a problem, each 

of the Creative Engineering Program members works ind iv idua l ly  f o r  a solution: they 

will search, dream, have nightmares, and eventually get  a nuEber of ideas.  They w i l l  

s e t t l e  on one idea  a s  being the  best possible  so lu t ion  and a s  f a r  a s  they a r e  con- 

cerned, t h e i r  way i s  t he  only p r a c t i c a l  way t o  solve the problem. Ti12 mecllanical 

fellow w i l l  have a  mechanical solut ion.  The e l e ~ t r i c a l  fe l low has an e l e c t r i c a l  

solution. The e lec t ronic  fe l low ( the  one with tubes s t i ck ing  out of h i s  e a r s )  w i l l  

come up with an e l ec t ron ic  so lu t ion .  During the  c l a s s  period, the  members a r e  asked 

t o  give a f i v e  minute descr ip t ion  of t h e i r  so lu t ion  t o  the  c l a s s  members. With 20 

members i n  t he  c lass ,  t he re  w i l l  be 20 d i f f e r e n t  solut ions t o  the  same problem, which 

proves the re  a r e  many ways t o  do a job. 

The important thing t o  remember i n  t h i s  search f o r  methods phase i s  t h a t  you 
I 

don't use j ud ic i a l  thinking. You a re  searching f o r  ideas ,  You a re  not s e l ec t ing  ideas.  

The next s tep  i n  our  suggested approach i s  Evaluation and Se lec t ion  of ideas.  

I-Iere the  most important th ing  i s  t h a t  you look back t o  the  problem as  you defined i t  

and be c e r t a i n  t h a t  you have a  solut ion,  This i s  where you use the  jud ic i a l  pa r t  of 

your mind. Here i s  where you f a c t o r  i n  the  time element, economics, and the  degree 

of per fec t ion  you need. I s  t h e  device going t o  be mass produced o r  a r e  you bui lding 

ju s t  one? You determine t h e  consequences of operation, such a s  - i f  it f a i l s  does 

somebody g e t  k i l l ed ,  o r  does it merely mean t h a t  the housewife may have t o  do without 

t o a s t  some morning? This i s  where you make sample ca lcu la t ions  t o  determine i f  the  

idea i s  f ea s ib l e .  You're only checking magnitude, For instance, i n  evaluating t h e  

idea  f o r  t h e  chemical way of ind ica t ing  ro ta t ion ,  t he  fel low didn ' t  make up spec i a l  

cups and electrodes,  but he probably used a  g l a s s  beaker, dumped s t u f f  i n  it, and 

s t a r t e d  s t i r r i n g  with an i r o n  rod, Be c e r t a i n  t o  look a t  some of the  ideas t h a t  

appear t o  be f a n t a s t i c  and prove whether o r  not they w i l l  work. 



The four th  s !p i n  the  approach i s the  Solution. Yere again you app!" f Y '?vtl- 

, ;TI<-:& t o  be cer ta in  t l~a t :  you a re  solving the  problem. Often tisizs wllen ycu ax-: ' 

a pa r t i cu l a r  design you may be prone t o  become so involved i n  the  fas teners ,  whether 

i t  should be a punched o r  die-cast par t ,  and many other  l i t t l e  de t a i l s ,  t h a t  you 

forge t  what the  problem i s .  When you f i n d  yourself bogged down i n  d e t a i l s ,  force 

yourself t o  back away and take a look at the  whole so lu t ion .  Ask yourself ,  "Is t h i s  

what we want?' Of course, fu r the r  ca lcu la t ions  a r e  necessary and t e s t s  must be made. 

dead the r e s u l t s  the t e s t s  t e l l  you. I f  you have d i f f i c u l t y ,  but r a t i ona l i ze  t % a t ,  

"1 ditlntt  make t h i s  qu i t e  r igh t ,  but it w i l l  be changed v!ler, we gc t  i n t o  productionr?, 

you Tay be i n  f o r  troublct. Consider, too, t h a t  the f ac to ry  may not be ab le  t o  maintain 

the  tolerance you have b u i l t  i n t o  your t e s t  sanple. It must be s t ressed  t!lat anybody 

can develop a complicated device which i s  extremely ingenious, but i t  r n q  not be 

p rac t i ca l .  Usually i t  requires  much more ingenuity t o  design a simple device. It 

i s  the simple device t h a t  cos ts  l e s s  and i s  t rouble f r e e .  

All  t h i s  i s  a guide t o  e s t ab l i sh  your own approach. People arc ind iv idua ls  and 

a l l  possess t h e i r  own techniques, We suggest t h a t  you combine the Creative Imagir~a- 

t i o n  with a d i r e c t  approach, and you w i l l  have your own crea t ive  approach, 

A s  my l a s t  thought, I wish t o  r e c a l l  John Masefield's quotations "A man's body 

i s  fau l ty ,  h i s  mind untrustworthy, but h i s  imagination has made him t r u l y  remarkable tT 

F , Uix, Supervisor-Creative Engineering Program 

Octcbor 10, 1953 

J f 
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INTRODUCTION TO A CREATIVE SESSION PROBUM 

Usua l ly  we d o n ' t  do t h i s  ove rn igh t ,  u s u a l l y  it t a k e s  a  l o t  of  p r a c t i c e  be-  

f o r e  we can f r e e  our  minds s u f f i c i e n t l y  t o  comple te ly  suppres s  our j u d i c i a l  

t h i n k i n g  and e n t i r e l y  f r e e  o u r s e l v e s  t o  come up w i t h  a l l  t h e s e  i d e a s .  So, dur-  

i n g  t h e  conference  we w i l l  hold t h r e e  p r a c t i c e  c r e a t i v e  s e s s i o n s ,  t h e  f i r s t  one 

r i g h t  now, and t o  s t a r t  t h i n g s  o f f  - i t ' s  a  v e r y  e a s y  one - M r .  White o u t  i n  

t h e  Research  Lab i s  ve ry  i n t r i g u e d  w i t h  t h e  problem of Mrs. Housewife coming 

up t o  he r  f r o n t  door  comple t e ly  loaded w i t h  packages.  She d o e s n ' t  want t o  l a y  

t h e  packages down o r  go t o  o t h e r  inconveniences  t o  fumbie w i t h  t h e  l o c k  and 

rn t h e  handle and open t h e  door .  What s h e ' d  l i k e  t o  have o r  be a b l e  t o  do i s  

tocome up t o  he r  house w i t h  h e r  arms f u l l  of packages and have t h ?  door miracu- 

l o u s l y  open and c l o s e  behind he r  w i thou t  any o t h e r  e x e r t i o n  on h e r  p a r t , .  Ypt: 

s h e ' d  a l s o  l i k e  t o  have t h e  t h i n g  burglar -proof  s o  it  would open f o r  he r  and the 

f a m i l y  and no one e l s e .  

Well,  t h e r e  i s  a  wide-open f i e l d  f o r  i d e a s .  What t h i n g s  happen when some- 

body s t a n d s  i n  f r o n t  of your door t h a t  you can t a k e  advantage of t o  open t h e  

door?  We '11 l e t  it go wi ld  from t h e r e  ; whatever your i d e a s  a r e .  So, we '11 

break  up i n t o  t h r e e  groups now. When we 've f i n i s h e d ,  l e t ' s  shout  o u t  how many 

i d e a s  we had a t  each  l o c a t i o n ;  s ee  which group has t h e  b e s t  idea-men, 

Remember, we ' r e  j u s t  l ook ing  f o r  o y s t e r s  now - no p e a r l s ;  we '1 l f i n d  them 

l a t e r .  



CREATIVE SESSIONS 
by E. KO Von Fange 

Creat ive  or  brainstorm sess ions  a r e  nothing new; i n  f a c t ,  I s m  supe a l l  of 

you have had innumerable c r e a t i v e  sess ions  yourse l f .  You might r e c a l l  an i n -  

c i d e n t  where t h r e e  o r  f o u r  of you were s i t t i n g  around a  t a b l e  i n  an o f f i c e  and 

a  b e a u t i f u l  s e c r e t a r y  walks by. Boy, t h e  ideas  t h a t  pop f o r t h  then a r e  sheer  

genius! Similarly, when you ' re  a t  wedding p a r t i e s ,  and so on, hal f  a  dozen 

heads w i l l  g e t  together  f i g u r i n g  ou t  ways t o  decorate t h e  c a r  and otherwise 

p u l l  t r i c k s  on the  b r ide  and groom, Some of the  ideas  t h a t  come o u t  of those  

ge t - toge thers  a r e  r e a l l y  c r e a t i v e .  The b e s t  o w 1  heard r e c e n t l y  was one fe l low 

i n  such a  ga ther ing  hopped up and down and s a i d ,  "Boys, I ' v e  got  t h e  idea t o  

end a l l  ideas!  W e ' l l  take  a  b i g  bal loon and t i e  a t h i n  wire t o  the  bottom end, 

f i l l  the  b a l l o o n  wi th  water and t i e  another  wire t o  t h e  o t h e r  end, l a y  t h i s  

on t o p  o f  t h e  c a r  and then t i e  these  wires  t o  t h e  door on e i t h e r  s i d e .  Then 

when the  b r i d e  and groom hurry  o u t  i t ' s  be dark and they won't see the  ba l loon .  

T h e y ' l l  quick open t h e  door, t h e  ba l loonwi l l  break and water wi1.L go f l y i n g  a l l  

over the place .  " And so on: ! 

I t h i n k  we can see where these  l i t t l e  ge t - toge thers ,  on occasion,  a r e  r e a l l y  

productive of new ideas .  So, we might look a t  these  sess ions  i n  t h e  l i g h t  of 

"How can we be s i m i l a r l y  c r e a t i v e  i n  our engineer ing search f o r  ideas?"  F i r s t  

of a l l ,  what i s  t h e r e  about these  sess ions  t h a t  makes u s  f e e l  so fret t o  come 

up wi th  ideas?  I can t h i n k  of about f o u r  th ings  t h a t  e n t e ~  i n t o  t h e  p i c t u r e .  

F i r s t  of a l l ,  you d o n ' t  too  o f ten  make use of t h e  ideas  you ge t ,  so  nobody 

r e a l l y  s t o p s  t o  evaluate  t h e  worth of t h e  ideas  a s  you get  them. Rather, you 

j u s t  form a  mental p i c t u r e  of what would happen if it  were t o  be used, enjoy 

the  thoughts,  and leave it go a t  t h a t .  Secondly, s ince  nobody eva lua tes  t h e  

soundness of t h e  ideas ,  you f e e l  completely f r e e  t o  roam a l l  over t h e  place 

i n  sea rch  of an idea;  you d o n ' t  l e t  any of your j u d i c i a l  th ink ing  hinder  you. 



Thirdly ,  the  chuckles and comments go t t en  from t h e  r e s t  of the  people i n  the  

group a r e  a  s t imulus  f o r  you t o  come up wi th  ideas  so  t h a t  t h e  chuckles w i l l  be 

aimed a t  you and your c o n t r i b u t i o n .  Four thly ,  you f e e l  a  competi t ive s p i r i t  t o  

outdo t h e  o t h e r  fe l low and come up wi th  the b i g g e s t  and b e s t  i d e a .  

So, j u s t  use t h i s  same technique t o  ob ta in  your engineer ing ideas .  F i r s t  

of a l l ,  a t  the t i r e  you ' r e  g e t t i n g  ideas ,  d o n ' t  eva lua te  them; wa i t  u n t t l  l a t e r .  

Secondly, roam anywhere i n  sea rch  f o r  an idea  - d o n ' t  put  any l i m i t a t i o n s  on your 

sea rch .  Thirdly ,  i n s t i l l  a  compet i t ive  atmosphere i n  your group. Four thly ,  l e t  

a l l  sense a s p i r i t  of mutual p r a i s e  and encouragement s o  t h a t  y o u ' l l  f e e l  st imu- 

l a t e d  t o  come up wi th  t h e  i d e a s .  

Now, i n  t h i s  business  of coming up wi th  new ideas :  one might l i k e n i t  t o  

looking f o r  p e a r l s .  What you ' r e  a c t u a l l y  doing i s  t r y i n g  t o  f i n d  t h a t  gem of an 

idea .  That p e a r l  of an idea,  t h a t ' l l  put you on easy  s t r e e t  f o r  the  r e s t  of t h e  

p r o j e c t ,  Well, i f  t h a t ' s  t h e  case ,  l e t ' s  laok a t  the  p e a r l  f isherman t o  see  how 

he g a t h e r s  h i s  p e a r l s ,  and maybe we can g e t  something from  hi^ t h a t  we can use 

i n  looking f o r  i d e a s .  Does a  p e a r l  f isherman t ake  o f f  h i s  c l o t h e s ,  put  on h i s  

swimming t runks ,  don h i s  goggles, dive i n t o  the  ocean u n t i l  he f i n d s  ore oys te r ,  

come back on deck, d ress ,  take  o f f  h i s  goggles, g e t  o u t  h i s  k n i f e ,  open up t h e  

oys te r ,  look f o r  a  p e a r l ,  throw the  remnants away, t ake  o f f  h i s  c l o t h e s ,  put  on 

swimming t runks ,  don h i s  goggles, d ive  back i n  u n t i l  he f i n d s  another  o y s t e r ?  

Gosh, no; he t akes  o f f  h i s  c l o t h e s ,  puts  on h i s  swimming t runks ,  h i s  goggles, 

d ives  i n  and c l e a n s  the  e n t i r e  a rea  of o y s t e r s  and throws them i n  h i s  bag. 

 final,^, when b e ' s  exhausted t h e  f i e l d ;  then  he comes back on t h e  s h i p  and breaks 

open the  o y s t e r s  t o  see  how many p e a r l s  he may have. 



So, s i m i l a r l y ,  when we a r e  looking f o r  ideas ,  l e t ' s  do it t h e  same way; 

l e t ' s  no t  bother  about t h e  worth of the  idea  when 1ooki.ng f o r  them, but  ins tead  

use a l l  our energy j u s t  i n  searching f o r  i d e a s .  When we have them a1.L l i s t e d  

 do^: and we ' re  t i r e d  from sea rch ing  and looking then,  put  back on our j u d i c i a l  

c l o t h e s  and eva lua te  t h e  soundness of the  ideas ;  break them a p a r t ;  search i n t o  

them and t r y  t o  f i n d  t h e  p e a r l s  t h a t  a r e  maybe hidden under the  s u r f a c e .  


