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ABSTRACT

T h i s  d i s s e r t a t i o n  d e s c r i b e s  t h e  d e s i g n  o f  a f i e l d  

f a i l u r e  d a t a  f e e dba ck  s y s te m .  Such a system i s

v a l u a b l e  i n  o r g a n i s a t i o n s  who f i n d  i t  d i f < i c u . t  to  

m o n i t o r  t he  q u a l i t y  and r e l i a b i l i t y  o f  t h e i r  p r o d u c t  

once t h e s e  have been d i s t r i b u t e d  t o  the  u s e r .

Bv d e t e r m i n i n g  t h e  i r e c i s e  r e q u i r e m e n t s  and c o n s t r a i n t s  

' .he n a t u r e  o f  t he  p r ob l em was d e f i n e d  as w e l l  as the  

o b j e c t i v e  o f  t h e  s y s t e m .  The w r i t e r  d e v e l o p e d  t h r e e  

p o s s i b l e  s o l u t i o n s .  These s o l u t i o n s  a re  p r e s e n t e d  by 

d e f i n i n g  a l l  s u b - s y s t e m s , t h e  i n p u t s  i n t o  eacn  

s u b - s y s t e m ,  t he  o u t p u t  out  o f  each s u b - s y s t e m  and t h e  

f u n c t i o n  w i t h i n  each s u b - s y s t e m .

A s y r t e m  was s e l e c t e d  by w e i g h i n g  t he  a d v a n t a g e s  and 

d i s a d v a n t a g e s  o f  d a t a  c o l l e c t i o n ,  h a r d w a r e  i n v o l v e d ,  

d a t a  v a l i d i t y ,  system s i z e , c o m m u ni c a t i on  f a c t o r s , 

human e l e m e n t s ,  s a m p l i n g  met hods ,  c o s t s  i n v o l v e d  and 

t h e  systems e f f e c t  on t h e  w i d e r  s y s t e m .  T h i s  system  

was t hen  d e v e l o p e d  in d e t a i l  c o n s i d e r i n g  c om muni ca t i on  

t e c h n i q u e s ,  d a t a  a n a l y s i s  t e c h n i q u e s  e t c .  The

d i s s e r t a t i o n  i n c l u d e s  a sample  o f  a r e p o r t  g e n e r a t e d  b\  

t h e  use o f  r e a l i s t i c  dummy d a t a .



PREFACE

I t  i s  o f  g r e a t  i n t e r e s t  t o  a m a n u f a c t u r e r  t o  know 

h i s  p r o d u c t s  a r e  p e r f o r m i n g  a f t e r  t h e y  have l e f t  t he  

f a c t o r y • The r e  a r e  v a r i o u s  r - . h o d s  t o  a c h i e v e  t h i s ,  

and t h e  one t h a t  . a s  used f o r  t h i s  s p e c i f i c  s t u d y ,  . a s  

a c l o s e d  l oop  f i e l d  f a i l u r e  d a t a  f e e d b a c k  s y s te m .  

O b t a i n i n g  r e l i a b l e  f e e d b a c k  on p r o d u c t s  can be used to  

i mprove  - e a k  p r o d u c t s ,  p e r f o r m  v a l u e  e n g i n e e r i n g  

t e c h n i q u e s  on p r o d u c t s ,  u p d a t e  m a r k e t i n g  s t r a t e g i e s  

fete ,  t o  e v e n t u a l l y  i n c r e a s e  p r o f i t a b i l i t y .

T h i s  d a t a  f e e d b a c k  sys tem . a s  d e v e l o p e d  f o r  a l a r g e  

o r g a n i s a t i o n ,  . h e r e  t h e  e r g on o mi c s  and r e l i a b i l i t y  of  

the  r a n g e  o f  p r o d u c t s  was i m p o r t a n t .

The d ev e l o p m e n t  o f  such a system i s  p r e s e n t e d  i n  t h i s  

d i s s e r t a t i o n .  The a pp ro ac h  f o l l o w e d  i s  t h a t  o f  

d e s i g n .  There  i s  an i n f o r m a t i o n  s e a r c h ,  an i d e n t i f i c a ­

t i o n  o f  t h e  p r o b l e m ,  an a n a , y s i s  0 f t h e  s l z e  
b o u n d a r i e s ,  t h e  d ev e l o p m e n t  o f  t h r e e  p o s s i b l e  s o l u t i o n s  

and a d e t a i l e d  d e v e l o p e d  f i n a l  s o l u t i o n .  The purpose  

o f  t h i s  . a s  t o  show h o .  such a sys tem can be i d e n t i f i e d  

and d e v e l o p e d  f o r  a m  o r g a n i s a t i o n .

Acknowledgement i s  made to my supervisor Mr 1 B i cheno  

f o r  his assistance and Mrs M l e  Roux f o r  typing m i s  

dissertation
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I N T R O D L C T  1". \

The purpose  o f  t h i s  p r o j e  t c clert" ' rnV’'
p e r f o r m a n c e  and r e l i a b i l i t y  o f  p r o d u c t s  which  hex-  

been d i s t r i b u t e d  and a r e  b e i n g  o p e r a t e d  by r.ne 

u s e r .  T h i s  need a r o s e  s i n c e  i n  t h i s  particuu a; 

c a s e ,  t h e r e  was nc f e ed b a c k  e x c e p t  t h a t  o f  a f t e r  

s a l e s  s e r v i c e  which  t e n de d  t o  be s u b j e c t i v e .  

There  was nc " d a t a "  a v a i l a b l e  to p e r f o r m  cos t  or 

r e l i a b i l i t y  c a l c u l a t i o n s  on .  What was r e a l l y  ne ­

eded was a c o n t i n u o u s  d a t a  c a p t u r e  o f  some s o r t  to  

m o n i t o r  the  p r o d u c t s .

f a i l u r e  d a t a  f e e d b a c k  systems are  not  a new de­
v e l o p m e n t .  L a r g e  c o n s u l t i n g  companies have been 

i m p l e m e n t i n g  t h e s e  f o r  more t h an  10  v e e r s  m  

E u r o p e .  A l t h o u g h  not  so f r e q u e n t l y  used i n  m e  

R . S . A .  t h e r e  e x i s t s  a need f o r  them.

The o b j e c t i v e  o f  t h i s  d i s s e r t a t i o n  i s  to  des ign  

f e e d oa c k  system such t h a t  t he  maximum i n f o r m a t i o n  

can be o b t a i n e d  f rom t h e  u se r  a t  minimum c o s t .  

The i n t e r f e r e n c e  w i t h  t he  u s e r s  work must be kept  

as low as p o s s i b l e  to  ensur e  t h a t  the  system w i l l  

not  c o l l a p s e .  The d a t a  c a p t u r e d  by t h i s  system is  

t he  r e a l  t e s t  o f  t he  p r o d u c t s  p e r f o r m a n c e  i n  the

f i e l d .

The s y s t e r  w i l l  be such t h a t  i t  can form o a r t  o< * 

l a r g e r  s y s t e m .  The system m  t h i s  r a s e  w i l  

i t r e t c h  a c r os s  t h r e e  o r g a n i s a t i o n s  namely m e :

1)  " P r o d u c e r "  which i s  the  company t h a t  manu­

f a c t u r e s  p r o d u c t s  A. B . I - . !' • 1 et •
2 ) " D i s t r i b u t o r "  which i s  t u "  company t h a t  h u m  

t h e  p r o d u c t s  and , 11 i bute> t h e n .

3 ) " User s"  which a m number
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p a m e s  and wor kshop s ,  wno b e l o n g  to the  

o r g a n i s a t i o n .

The d e s i g n  and p r e s e n t a t i o n  r e f e r s  m a i n l y  t o  p r o ­

d u c t  6 , which was a l s o  used f o r  a n u me r i c  e x a m p l e .  

The amount o f  d a t a  t o  be c a p t u r e d  and p r oc e s s e d  

u e r e  ver  c a r e f u l l y  a n a l y s e d ,  s i n c e  t h e  q u a l i t y  

c o s t s  i n v o l v e d  and t h e  s a v i n g s  a c h i e v e d  show an 

opt imum as i n d i c a t e d  by J u r a n / G r y n a  1 See F i g .

15
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The system t h a t  has beer,  d e s i g n e d  i s  t h a t  o f  a c l o s e d  

1 oop f e ed ba c k  s y s t e m .  The p l a n  used to d e s i g n  t h i s  

svstsm i s  as f o l l o w s :

1 . 1  An i n f o r m a t i o n  and l i t e r a t u r e  s u r v e y  was un­
d e r t a k e n  i n c l u d i n g  d i s c u s s i o n s  w i t h  con­

s u l t a n t s  i n  t h i s  f i e l d ,  computer  s e a r c h e s  

t h r o u g h  the  C5IR and l i b r a r y  s e a r c h e s .

1 . 2  The system a n a l y s i s  in  d e t a i l  u s i n g  Murdoch  

( 2  ) as a g u i d e l i n e .

D e t e r m i n i n g  t h e  e x a c t  r e q u i r e m e n t s  of

t h e  sy s te . i
D e t e r m i n e  t he  c o n s t r a i n t s  

D e f i n i n g  t he  system  

D e f i n i n g  t h e  w i d e r  system  

D e f i n i n g  t he  o b j e c t i v e s  

O r g a n i s i n g  t h e  p r o j e c t

1 . 3  The deve lopment  o f  v a r i o u s  p o s s i b l e  s o l u ­

t i o n s  to  t h e  p r o b l e m .

1 . 4  The s e l e c t i o n  o f  a s o l u t i o n  and t h e  d e t a i l e d
d ev e l opment  t h e r e o f  i n c l u d i n g  a compl e t e

f o r m a l i s e d  d e s c r i p t i o n  o f  t he  s y s te m .

1 . 5  The use o f  a s e t  o f  dummy d a t a  t o  g e n e r a t e

sample r e p o r t s .

The i m p l e m e n t a t i o n  and o p e r a t i o n  of t he  above  

system i s  not  p a r t  o f  t h i s  d i s s e r t a t i o n ,  but  w i l l  

be u n d e r t a k e n  s i n c e  t h i s  system was de s ig n ed  f o r  

an e x i s t i n g  o r g a n i s a t i o n .

4/...
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INFORMATION SURVCV

The s u r ve y  was u n d e r t a k e n  as a g u i d e  t o  o b t a i n  

more i n f o r m a t i o n  on what  such a system s h o u l d  con­

s i s t  o f  and t o  see where the  p a r t i c u l a r  p r ob l e ms

e x i s t .

2 . 1  What a d a t a  f e edba ck  system s ho u l d  c o n s i s t  

o f .  - " A w e l l - o r g a n i z e d  d a t a  system makes : r 

p o s s i b l e  to  i d e n t i f y  t h o s e  f a i l u r e s  which  

a r e  r e p e t e t i v e  r a t h e r  t h an  i s o l a t e d ” J u n n  

( 3 ) ,  The b a s i c  i n f o r m a t i o n  U n i t e d  S t a t e s  

Army M a t e r i a l  Command ( A)  f o u n d , i s  t h a t  a 

f ee dba ck  system s ho u l d  p r o v i d e  t he  p a r t  t h a t  

f a i l e d ,  t h e  t i m e ,  why i t  fa. ,  l e d ,  and how i t  

f a i l e d .  T h i s  can be a c h i e v e d  by d e s i g n i n g  a 

system t o  c a p t u r e  t h e  b a s i c  p e r f o r m a n c e  

d a t a ,  p r o c e s s  and a n a l y s e  i t  to  p r o v i d e  

managers w i t h  r e p o r t s  s u i t a b l e  to  t a k e  

c o r r e c t i v e  a c t i o n .  The c om muni ca t i on  i n  such 

a system must be w e l l  p l an n e d  s i n c e  the  

human e l e m e n t  i s  i n v o l v e d . A p r o j e c t  o f  

t h i s  n a t u r e  needs not  o n l y  management  

a p p r o v a l  but  a l s o  management s u p p o r t  and a 

s t e e r i n g  c o m m i t t e e .  The s e c u r i t y  system is  

v i t a l  and can be a c h i e v e d  by d a t a  

v e r i f i c a t i o n ,  s e l e c t i v e  c a p a b i l i t y  to  access  

t h e  f i l e ,  compar i ng  codes and names a g a i n s t  

mast er  f i l e s  and t he  c o r r e c t i o n  o f  e r r o r  

i n p u t s . More i n f o r m a t i o n  about  t h i s  can be 

found i n  Juran  ( 5 ) .

J u n n  ( 3 ;  and U n i t e d  S t a t e s  Army M a t e r i a l  

Command ( 4 )  d e m o n s t r a t e s  t h a t  r e p o r t s  gen­

e r a t e d  s h o u l d  be c o n s i d e r e d  ve r y  c a r e f u l l y  

by i n v e s t i g a t i n g  which d e t a i l s  w i l l  be r e ­

q u i r e d ,  t h e  f r e q u e n c y  at which t h e s e  s hou l d  

be d i s t r i b u t e d , the  t i m i n g  r e q u i r e d ,  the  

p er sons  who w i l l  r e c e i v e  them,  t he  volume

5 / .  . .
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2 . INFORMATION SURVEY

The s u r ve y  was u n d e r t a k e n  as a g u i d e  to  o b t a i n  

more i n f o r m a t i o n  on what  such a system s ho u l d  con­

s i s t  o f  and to see where t he  p a r t i c u l a r  p r ob l ems

e x i s t .

2 . 1  What a d a t a  f e edba ck  system s h o u l d  c o n s i s t  

o f .  - " A  w e l l - o r g a n i z e d  d a t a  system makes i t  

p o s s i b l e  t o  i d e n t i f y  t h o s e  f a i l u r e s  whi r l ,  

a r e  r e p e t e t  i v e  r a t h e r  t h an  i s o l a t e d '  J ur an  

( 3 ) .  The b a s i c  i n f o r m a t i o n  U n i t e d  S t a t e s

Army M a t e r i a l  Command ( h )  f o u n d , i s  t h a t  a 

f ee d b a c k  system s ho u l d  p r o v i d r  t h e  part,  t h a t  

f a i l e d ,  t h e  t i m e ,  why i t  f a i l e d ,  and how i t  

f a i l e d .  T h i s  can be a c h i e v e d  by d e s i g n i n g  a 

system t o  c a p t u r e  t he  b a s i c  p e r f o r m a n c e  

d a t a ,  p r o c e s s  and a n a l y s e  i t  to  p r o v i d e

managers w i t h  repo I  s u . t a b l e  to  t a k e  

c o r r e c t i v e  a c t i o n . Th ■ o m m u m c a t i o n  i n  such 

a system m ist be v 1 *. p l a n n e d  s i n c e  the  

human e l e m e n t  i s  i n v o l v e d . A p r o j e c t  of

t h i s  n a t u r e  needs ne t  o n l y  management

a p p r o v a l  bu t  a l s o  management  sup por t  and a 

s t e e r i n g  c o m m i t t e e .  The s e c u r i t y  system i s  

v i t a l  and can be a c h i e v e d  by d a t a  

v e r i f i c a t i o n ,  s e l e c t i v e  c a p a b i l i t y  to access  

t he  f i l e ,  compar i ng  codes and names a g a i n s t  

m a st e r  f i l e s  and t h e  c o r r e c t i o n  o f  e r r o r  

i n p u t s .  More i n f o r m a t i o n  about  t h i s  can be 

found in  J ur an  b ) .

Jur an  ( 3 )  and U n i t e d  S t a t e s  Army M a t e r i a l  

Command ( 4 )  d e m o n s t r a t e s  t h a t  r e p o r t s  gen­

e r a t e d  s h o u l d  be c o n s i d e r e d  v e r y  c a r e f u l l y  

by i n v e s t i g a t i n g  which d e t a i l s  w i l l  be r e ­

q u i r e d ,  t h e  f r e q u e n c y  at  which t h es e  s ho u l d  

be d i s t r i b u t e d ,  t h e  t i m i n g  r e q u i r e d ,  t he  

per s o n s  who w i l l  r e c e i v e  t h e m , t he  volume

5 / . .  .
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s i n c e  a l e n g t h l y  r e p o r t  may l o o se  i t s  a p p e a l  

and to  check i f  t h e  pur pose  has been a c -  

c o m p l i s h e d .

The sys tem s h o u l d  •* « c l o s e d  loop and some 

g l o b a l  r e p r e s e n t a t i o n s  o f  such a system  

are  shown below i n  F i g .  2 and F i g  3 -vere de ­

v e l o p e d  by FEG. ( 6 ) .

InstructionsLogInstructions

Informations 
Proposals 
Reports 
Data transfer

Exchange of 
Information

Data preparation 
Statistic Evaluation 
Technical Analyse 
Improvement Proposals 
Advice

Industry
repairs-User

repairs
Defect
dataDefect

data

Defect
data

MaterialSupply
depotsMovement of

F i g . 2  LOOP OF DEFECT DATA ANALYSIS
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2 . 2  Some g u i d e l i n e s  t o  d e v e l o p  a d a t a  f e e d b a c k  

s y s t e m  -  T h e  c o m m u n i c a t i o n  w i t h i n  t h e  s y s t e m  

m u s t  b e  d e s i g n e d  a n d  s t r u c t u r e d  a s  F o u n e  

( 7 )  d e s c i b e d  a s  " C o m m u n i c a t i o n  b y  ob­

j e c t i v e s " .

The d a t a  c a p t u r e  system i s  t he  most s e n ­

s i t i v e ,  s i n c e  i f  we c o l l e c t  f a u l t y  or wrong  

d a t a ,  t he  whole  system cannot  p e r f o r m  i t s  

f u n c t i o n .  Thus t he  minimum d a t a  t h a t  s hou l d  

be c a p t u r e d  i s :

The d a t e  

The l o c a t i o n
The e x a c t  p a r t  r e f e r e n c e  and d e s c r i p t i o n  

The e x a c t  p r o d u c t  r e f e r e n c e  and de ­

s c r i p t i o n
The n a t u r e  o f  f a i l u r e

T h i s  d a t a  must be c a p t u r e d  as a c c u r a t e l y  as 

p o s s i b l e  by d e t e r m i n i n g  t he  minimum d a t a  

e l e m e n t s  r e q u i r e d  f o r  a s p e c i f i c  system and 

s y n t h e s i z e  t h e s e  i n t o  a c o mp o s i t e  form from 

which the  d a t a  can t hen  be e x t r a c t e d .  The

d a t a  c a p t u r e  system s h o u l d  ne v er  be i m p l e ­

mented b e f o r e  t h e  d a t a  t o  be measured has
been c a r e f u l l y  a n a l y s e d  and d e t e r m i n e d  how 

i t  w i l l  be i n t e r p r e t e d .  1 sh i kawa  ( 8

m e n t i o ne d  some v e r y  i m p o r t a n t  p o i n t s  to  keep  

i n  mind i f  l a r g e  volumes o f  d a t a  a r e  i n ­

v o l v e d  when the  use o f  a computer  s hou l d  be 

c o n s i d e r e d .  The r e p o r t s  g e n e r a t e d  s ho u l d  be 

such t h a t  s o " "  t y p e  o f  l i f e  c ur v e  as de­

s c r i b e d  by B e s t e r  f i e l d  ( 9 )  can be deduced  

and t h a t  t h e r e  i f  some w a r n i n g  l i m i t  above

which t i e  t e n d e n c i e s  and c r i t i c a l  components  

can be i d e n t i f i e d .  D i f f e r e n t  l i m i t s  can be 

d e t e r m i n e d  f o r  t h e  p a r t s  a c c o r d i n g  to t h e i r

8 /. . •



Some g u i d e l i n e s  bo d e v e l o p  a d a t a  f e ed ba c k  

system -  The co mm un i ca t io n  w i t h i n  the  stern 

must be d e s i g n e d  and s t r u c t u r e d  as f o u r i e  

( 7 )  d e s c i b e d  as " C o m m u r i c a t i o n  by ob 

j e c t i v e s " .

The d a t a  c a p t u r e  system i s  t h e  most sen­

s i t i v e ,  s i n c e  i f  we c o l l e c t  f a u l t y  or  wrong 

d a t a ,  t h e  whole  system cannot  p e r f o r m  i t s  

f u n c t i o n .  Thus the  minimum d a t a  t h a t  shou ld

be c a p t u r e d  i s :

The d a t e  

; he l o c a t i o n
The e x a c t  p a r t  r e f e r e n c e  and dest i p t i o n  

The e x a c t  p r o d u c t  r e f e r e n c e  and de ­

s c r i p t i o n

The n a t u r e  o f  f a i l u r e

T h i s  d a t a  must be c a p t u r e d  as a c c u r a t e l y  as 

p o s s i b l e  by d e t e r m i n i n g  t h e  minimum d a t a  

e l e m e n t s  r e q u i r e d  f o r  a s p e c i f i c  system and 

s y n t h e s i z e  t h e s e  i n t o  a c o mp o s i te  form from 

which  the  d a t a  can t h en  be e x t r a c t e d .  The

d a t a  c a p t u r e  system s ho u l d  ne v er  be i m p l e ­

mented b e f o r e  t he  d a t a  to be measured has

been c a r e f u l l y  a n a l y s e d  and d e t e r m i n e d  how 

i t  w i l l  be i n t e r p r e t e d .  I sh i kawa  ^

m en t i o n e d  some v e ry  i m p o r t a n t  p o i n t s  to  keep  

i n  mind i f  l a r g e  volumes o f  d a t a  a r e  i n ­

v o l v e d  when t he  use o f  a computer  shou ld  be 

c o n s i d e r e d .  The r e p o r t s  g e n e r a t e d  s ho u l d  be 

such t h a t  some t y p e  o f  l i f e  c u r v e  as de­
s c r i b e d  by B e s t e r  f i e l d  ( 9 )  can be deduced  

and t h a t  t h e r e  i some w a r n i n g  l i m i t  above

which the  t e n d e n c i e s  and c r i t i c a l  components  

can be i d e n t i f i e d .  D i f f e r e n t  l i m i t s  can be 

d e t e r m i n e d  f u r  t he  p a r t s  a c c o r d i n g  to  t h e i r
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c l a s s i f i c a t i o n .  A l i s t  o f  " r e p e a t e r s "  i n  

o r d e r  o f  f r e q u e n c y  i s  a v e r y  i m p o r t a n t  r e -  

p o r t  a s  d e s c r i b e d  i n  3 u r a n  3 , .

2 .  I  Pr ob lem areat ,  to be aware  o f

M o s t  p r o b l e m s  a r i s e  i n  t h e  d a t a  c a o t u r e  a r e a  

w h e r e  f a u l t s  a r e  n o t  b e i n g  r e p o r t e d .  

J u r a n / G r y n a  ( 10 ) d e s c r i b e s  t h e s e  a s  u n i m ­

p o r t a n t ,  ( c a n  b e  r e p a i r e d  e a s i l y ,  v e r y  l o w  

c o s t s  i n v o l v t  d )  t h e  a s s u m p t i o n  " a  f a t e ,  n o t  

a p r o b l e m "  a n d  " t h e  s h e e r  d i s t a s t e f u l n e s s  o f  

i t  a l l . "  O f t e n  d a t a  i s  d i s t o r t e d  b y  f a c t o r s  

s u c h  a s  s h e l f  l i f e  i n s t e a d  o f  o p e r a t i o n a l  

l i f e .  Wh e n  s a m p l i n g  t e c h n i q u e s  a r e  u s e d  t o  

c a p t u r e  d a t a ,  c a r e  m u s t  b e  t a k e n  t o  h a v e  a 

s a m p l e  r e p r e s e n t i n g  t h e  d a t e  i n  o r d e r  t o  

e n s u r e  s t a t i s t i c a l  a c c u r a c > . J u r a n / G r y n a  

( « ;  d e a l s  w i t h  t h i s  i n  m o r e  d e t a i l  a n d  

m e n t i o n s  i n  J u r a n  ( 1 2 )  t h a t  n o  s a m p l i n g  a t  

a l l  c a n  b e  a n  e r r o r .

A pr ob l em t h a t  can o f t e n  be o v e r l o o k e d  i s  a 

" s o f t w a r e  f a u l t "  i n  t h e  case of  a com­

p u t e r i s e d  sy s te m.  To p r e v e n t  such oc-

c v r a n e e ,  a f a u l t  d e t e c t i o n  a b i l i t y  can be 

i n s e r t e d  i n t o  t h e  s o f t w a r e .

9/...



S Y S T E M  C. J E C M V E S  AND B O U N D A R I E S

T h i s  p a r t  o f  t he  d ev e l opm ent  i s  v e ry  i m p o r t a n t  

s i n c e ,  i f  the  system does not  f u l f i l l  t h e  needs o f  

t he  p e r s o n n e l  t h a t  make use o f  i t ,  i t  w i l l  f a i l .  

Thus i t  i s  v e r y  i m p o r t a n t  t o  d e t e r m i n e  t h e  

r e q u i r e m e n t s  anu c o n s t r a i n t s  o f  t he  s y s t e m .

3 , 1  R e q u i r e m e n t s  and c o n s t r a i n t s

To d e t e r m i n e  t h e s e ,  t he  f i r s t  s t e p  was to  

i d e n t i f y  who w i l l  be i n v o l v e d . T h i s  was 

p e r f o r m e d  a t  two l e v e l s , -  namely f he 

o r g a n i s a t i o n s  and t h e  p e o p l e .  S t a r t i n g  w i t h  

t he  o r g a n i s a t i o n s  i n v o l v e d ,  the  s i t u t  i on  was 

ar. shown i n  f i g .  A .

PRODUCER 2

USER 1 USER 3USER 2
USER 5 U SER  6

PRODUCER 1

SOLE
DISTRIBUTOR

PRODUCER 3

R q . A .  BLOCK D IA G R A M  OF ORGANISATIONS INVOLVED IN THE F IELD  

F A IL U R E  D A T A  FEEDBACK SYSTEM

The system was d r iqned f o r  P r od ucer  1 but  

must be such t h a t  A  can b e  used b y  P r o d u c e r  

2 and P r o d u c e r  3 as w e l l .  T h u s  t h e  

o r g a n i s a t i o n s  i n v o l v e d  a r e  P r od u ce r  1 , t h e



-,ij 11-. D i h t r  m u t o r  nnd a l  l U s e r s . Produce!  2 
anr  P r o d u ce r  • are not i n v o l v e d ,  bu t  m u s t  be

c o n s i d e r e d .

i he most i m p o r t a n t  r e q u i r e m e n t s  were those  

of  p r o d u c e r  1 who was p r i m a r i l y  i n t e r e s t e d  

i n  i m p r o v i n g  i t s  p r o d u c t s  and p r o f i t .  

I m p l e m e n t i n g  such a system would mean t h a t  

t he  d i s t r i b u t o r  and u s e r s  would a l s o  have t o  

b e n e f i t  f rom i t ,  o t h e r w i s e  i t  would be t oo  

d i f f i c u l t  t o  o b t a i n  t h e i r  c o - o p e r a t i o n . 

Thus a q u e s t i o n n a i r e  (See Appendi x  1 was 

used to  o b t a i n  t he  i n f o r m a t i o n  f rom se ' or  

p e o p l e  in t h e  d e p a r t m e n t s  o f  P oducer  1 , t h e  

D i s t r i b u t o r  and t he  U s e r .  Ever y  person  

i n t e r v i e w e d  was asked about  t he  f o l l o w i n g .

Person I n t e r v i e w e d
O r g a n i s a t i o n / D e p a r t m e n t

Does he see a need f or  such a system

What i s  t h e  reason f o r  t h i s  d e c i s i o n ?

What r e p o r t s  and i n f o r m a t i o n  would be 

r e q u i r ed from t he  sys tem' ’

How i m p o r t a n t  i s  t he  t i m e  a s p ec t ?

What d a t a  does e x i s t  w h i c h  c ou ld  be

ised?
Any o t h e r  comments

he b e t a i l e o  r e q u i r e m e n t s  and neeos would be 

i d e n t i f i e d  as w e l l  as t he  e x t e n t  and 

b o u n d a r i e s  o f  t he  p r o j e c t .  The i n f o r m a t i o n  

whs humma: i z e d  i n  Table  ' which f o l l o w s .

H e a u l t s  and d e d u c t i o n s

A l l  views e x p r e s s e d  were those  of the  p e o p le  

i n t e r v i e w e d  and not n e c e s s a r i l y  the  

r e q u i r e m e n t s  for  t h i s  p a r t i c u l a r  sys te m.

11 . . .
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DEF I N I T I ON AMD APPROACH

6 . 1  D e f i n i t i o n

The w i d e r  system and t he  o v e r a l l  o b j e c t i v e  

w i l l  now be d e f i n e d .

The f a i l u r e  d a t a  f e e d b a c k  system w i l l  o p e r ­

a t e  i n  t he  o r g a n i s a t i o n s  o f  "The P r o d u c e r " , 

"The D i s t r i b u t o r "  a n d  "The U s e r " .  A l l  o f

t h e s e  o r g a n i s a t i o n s  w i l l  e f  i  t  f rom a

c l o s e d  l o op  system which .. have a con­

t i n u o u s  f l o w  o f  i n f o r m a t i o n .

The system s ho u l d  be such t h a t  i t  can be

used by any o t h e r  " P r o d u c e r "  who makes use

o f  t he  same " D i s t r i b u t o r "  and " U s e r s "  w i t h ­

out  cha ng i ng  a n y t h i n g .

The o b j e c t i v e  o f  the  system i s  to be as

s i m p l e  and s h o r t  as p o s s i b l e , m o n i t o r i n g  the  

p r o d u c t s  and g e n e r a t i n g  i n f o r m a t i o n  to  bene­

f i t  e v e r y  o r g a n i s a t i o n  i n v o l v e d  and f u l f i l *  

l i n g  the s p e c i f i c  needs o f  the  " P r o d u c e r " .

A .2 I n i t i a l  o u t l i n e  o f  a d a t a  f e e db a ck  system

At t h i s  s t a g e  t h e  b a s i c  i d e a  o f  a f i e l d  

f a i l u r e  d a t a  f eedback  system was drewn up i n  

a b l o c k  d i ag r a m as shown i n  F i g .  5 .  The 

c o m p l e t e  system was s p l i t  up i n t o  e i g h t  

s u b - s y s t e m s .

Th i s  i s  a rough i d e a  which w i l l  be d e v e l o p e d  

f u r t h e r  i n  t he  f o l l o w i n g  c h a p t e r  by de ­

v e l o p i n g  o u t l i n e s  o f  v a r i o u s  p o s s i b l e  

s o l u t i o n s

14/...
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s u b - s y s t e m s .
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Closed loop field 

failure feedback

system.

Decision, on 
corrective  

action sub­
system

Problem 

reporting and  
identification  
sub-system

D a ta  feed­

back sub­
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Corrective 
action feed ­
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D ata  entry  
and storage  
su b -sys tem

Fig. S. Block diagram  of a fie ld  fa ilu re  d a ta  feedback system  

in broad outline
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The approach  t o  t h e  d e v e l o p n o n t  o f  the  

s v s t  e m

A f t e r  t he  d e f i n i t i o n ,  t he  o b j e c t i v e s  and the  

b o u n d a r i e s  o f  t he  system were d i s c u s s e d  in  

b r oa d  o u t l i n e  ( Ch 3 )  and i l l u s t r a t e d  i n  F i g

5.  A l i t e r a t u r e  survey was c on duc t ed  and 

b r a i n s t o r m i n g  t e c h n i q u e s  were used to gen­

e r a t e  i d e a s .  Some o f  t h e  i m p o r t a n t  i d e a s  

ar e  l i s t e d  be l ow.

O b t a i n  the i n f o r m a t i o n  d i r e c t l y  f rom 

user  t o  keep the  c o mm u ni c a t i o n  c h a i n  as 

s h o r t  as p o s s i b l e  as shown i n  F i g .  6 , 

Th i s  would mean not  h a v i n g  to  work  

t h r o ug h  the a r e a  r e p r e s e n t a t i v e .

F i g .  6 .  BLOCK DIAGRAM OF ORGANISATIONS 
INVOLVED W H EN DATA IS OBTAINED  
DIRECTLY FROM THE PRODUCER

Make d e d u c t i o n s  f rom s t o c k s  o f  s p a r e s , 

spa re s  o r d e r s , s p a r e s  usages and d i r e c t  

f a i l u r e s  to o b t a i n  d a t a .  (See Juran 1A )

C o n s i d e r  m o t i v a t i n g  t h e  " U s e r"  to  sup­

p o r t  such n system by o f f e r i n g  t r a i n i n g , 

g u a r a n t e e s  i n  t h e  case o f  f a u l t y  p a r t s , 

m a r k e t i n g  a f e ed ba c k  system or  even o f -



f a r i n g  some k i n d  o f  f i n a n c i a l  r e w a r d .  

(See Our an 12)

O p e r a t e  t h e  system i n  such a way t h a t  

o n l y  a p e r c e n t a g e  o f  t h e  " U se r s"  f a i l u r e  

i n f o r m a t i o n  which r e p r e s e n t s  t h e  scope  

o f  a p p l i c a t i o n s  and a l l  e n v i r o n m e n t s  can 

be used to a n a l y s e  the  p r o d u c t s .

Use r e p o r t s  f rom o t h e r  f a i l u r e  c a p t u r e  

sys tems as w e l l  as r e l i a b i l i t y  and i n ­

s p e c t i o n  d a t a  f rom the " P r o d u c e r " .

_  Review p r e v i o u s  a t t e m p t s  to d e s i g n  such 

a sy s te m,  ( i . e .  t r y  to o b t a i n  l i t e r a t u r e  

on a p r e v i o u s  a t t e m p t . )

Keep he c om muni ca t i on  c h a i n  as s h o r t  as 

p o s s i b l e  and conduct  a sur ve y  i n t o  com­

m u n i c a t i o n  t e c h n i q u e s .

Da ta  c a p t u r e d  i n  d i f f e r e n t  e n v i r o n m e n t s  

s h o u l d  be k e p t  s e p a r a t e .

Only  s p e c i f i c  d a t e  s hou l d  be i d e n t i f i e d  

where t h e r e  i s  a b s o l u t e l y  no s u b j e c t i v e  

i n f l u e n c e  w h a t s o e v e r .

The P a r e t o  p r i n c i p l e  shou ld  be used to  

i d e n t i f y  p r ob l e m s  ( i . e .  by c l a s ­

s i f i c a t i o n  o f  p a r t s  and number o f  de­

f e c t s  as d e s c r i b e d  by J ur a n  14)

Most o f  t h e s e  i d e a s  were used or  c o n s i d e r e d  

i n  t he  d ev e l opment  o f  t he  s y s t e m .

17/...
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4 . 4  The e x i s t i n g  syst ems

B e f o r e  any f u r t h e r  deve l opment  t a k e s  p l a c e ,  

a l l  e x i s t i n g  sys t ems t h a t  f u l f i l  a s i m i l a r  

f u n c t i o n  were s c r u t i n i s e d .

Two such syst ems e x i s t  . One was t he  a f ­

t e r - s a l e s  s t . v i c e  which was an i n f o r m a l  sy ­

stem run by the " Pr ogr ams"  De pa r t me nt  o f  the  

p r o d u c e r .  But no da t a  or d a t a  h i s t o r y  was 

a v a i l a b l e ,  s i n c e  i t  was ver y  s u b j e c t i v e .  

There was no syst em d e s c r i p t i o n  or  such l i k e  

a v a i l a b l e  .

The o t h e r  syst em was a f o r ma l  system p r e ­

sen t ed  i n  F i g .  7 o p e r a t e d  by t he  " U s e r " 

whi ch was very  l e n g t h y .

V a r i o u s  peop l e  who were a c t i v e l y  i n v o l v e d  i n  

t h i s  syst em were i n t e r v i e w e d .  The g e n e r a l  

vi ew was t a t  t h e  system d i d  not  work e f ­

f e c t i v e l y  f o r  t h e  f o l l o w i n g  r e a s o n s :

The communi ca t i on  c h a i n  o f  t h i s  system 

was t oo  l o n g .

Ther e  were t oo many d e c i s i o n  p o i n t s  

where i n f o r m a t i o n  c o u l d  be s t o p p e d . For  

exampl e  t he  ar ea  r e p r e s e n t a t i v e  cou l d  

d e c i d e  to c l a s s i f y  t he  pr ob l em as m i s ­

h a n d l i n g  o f  e q u i p me n t .

The d a t a  c a p t u r e  form c o n s i s t e d  o f  f i v e  

«4 s h e e t s  t o  be f l i e d  i n  by a mechani c  

whi ch r e s u l t e d  i n  i n c i d e n t s  not  be i ng  

r e p o r t e d .

IB/...
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Fig. 7, BLOCK DIAGRAM OF THE EXISTING FEEDBACK SYSTEM IN THE 

USER ORGANISATION
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Ver y  few p r ob l ems  a c t u a l l y  came to l i g h t  i n  

t h i s  system and i f  a pr o 1; 1 em was r e p o r t e d ,  

i t  was f ound t h a t  by t he  t i me  i t  had f i l ­

t e r e d  t h r o u g h  t he  sys t em,  t h e r e  was a l r e a d y  

a c r i s i s .  Th i s  system d i d  not  c a p t u r e  spe ­

c i f i c  d a t a  t o be used i n a p r o p e r  d a t a  f e e d ­

back sys t e m.

I t  was c o n c l u d e d  t h a t  a c o mp l e t e  new system 

s h o u l d  be d e v e l o p e d ,  but  t h a t  t he  r e s u l t s  o f  

t he  two p r e v i o u s  systems s h o u l d  be cor par ed  

t o  t he  r e s u l t s  o f  a new system t o get  a 

measure o f  e f f e c t i v e n e s s  i n  t he  new sys t em,  

( i . e .  i f  t he  same pr ob l ems arc i d e n t i f i e d ,  a 

new syst em i s  r e d u n d a n t )  Thus one system 

can be measured a g a i n s t  a n o t h e r .

4 .  b The scope c f  d a t a  and r e p o r t s

From t he d e t e r m i n a t i o n  o f  t he  o b j e c t i v e s  and 

b o u n d a r i e s  ( 3 . 2 '  t he  f o l l o w i n g  da t a  and r e ­

p o r t  r e q u i r e m e n t s  c o u l d  be i d e n t i f i e d .  The 

t a b l e  be l ow g i v e s  t he  maximum r e q u i r e m e n t s  

whi ch c o u l d  be i n c l u d e d  i n  t he  f i n a l  system.  

A r i n r  ( 1 5 )  l i s t s  r e q u i r e m e n t s  f o r  a s i m i l a r  

s ys t e m.

W e a r

Pr o d u c t  f a i l u r e

Mean t i me  bet ween f a i l u r e s

En v i r on me nt
L o c a t i o n

L i f e

H i e or y  o f  product  

Spar es  

Consumabl es  

F u n c t i o n i n g  pr ob l ems
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The d a t a  w i l l  t hus  be r e c e i v e d  by t he " P r o ­

d u c e r ' s "  Programmes De pa r t me nt  ( A i l  e x t e r n a l  

n e g o t i a t i o n s ,  l e t t e r s  e t c  have t o  be chan­

n e l l e d  t h r o u g h  Programmes i n  t h i s  p a r t i c u l a r  

company. ) whi ch i m m e d i a t e l y  r e f e r s  i t  t o  t he  

Q u a l i t y  Depar t me i t .  They a n a l y s e  t he  d a t a ,  

g e n e r a t e  r e p o r t s  and send them t o  t he  

"Programmes" D e p a r t m e n t ' s  p r o j e c t  man e r s .  

The r e p o r t s  a r e  t hen sent  to " E n g i n e e r i n g "  

who r e f e r s  them t o " M a n u f a c t u r i n g " , 

" P r o c u r e m e n t "  or  " Q u a l i t y "  i f  t he  pr ob l em  

l i e s  w i t h i n  t h e i r  r e s p e c t i v e  r e s p o n s i b i l i ­

t i e s .  The pr ob l em w i l l  t hen  be a n a l y s e d  

and i f  t h e r e  i s  a need t o o b t a i n  har dwa r e  

( p a r t s  or  p r o d u c t s ) or  speak t o t he  " U s e r " , 

t h i s  w i l l  be a r r a n g e d  by "Programmes"  

t h r o u g h  t h e i r  normal  c h a n n e l s .  Once a 

pr ob l em a r e a  and a p o s s i b l e  s o l u t i o n  have  

been f o und ,  t he y  ar e  p r e s e n t e d  to 

' Pr ogr ammes"  whi ch w i l l  t a k e  a d e c i s i o n  Dy 

c o n s u l t i n g  t he  " Ue e r "  and " D i s t r i b u t o r "  i f  

r e q u i r e d .  The r e s u l t a n t  a c t i o n  w i l l  t hen  be 

i mp l eme nt ed  i n t o  t he p r o d u c t s ,  system e t c . 

whi ch w i l l  be m o n i t o r e d  by t he  d a t a  f eedback  
s y s t e m .

The syst em was d e v e l o p e d  t o  be as s h o r t  as 

p o s s i b l e  and t o f i t  b es t  i n t o  t he  exist ing  
o r g a n i s a t i o n  as r e p r e s e n t e d  i n  F i g .  10 .  Th i s  

system F i g . 1 0 . )  i s  d e s c r i b e d  i n  d e t a i l  i n  
Appendi x  ( I I I ) ,

2 4 / . . .
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5 . 2  S> S U  H I I

T h i s  system i s  d e v e l o p e d  such t h a t  t he  " P r o ­

d u c e r ' s "  Programmes d e p a r t me n t  c o l l e c t s  d a t a

d i r e c t l y  f rom t he  " U s e r " .  The d a t a  w i l l  not

be t he  same as i n  t he  p r e v i o u s  s y s t e m . I n  

t h i s  case t he  sampl e f rom t he  " Us e r s "  l o ­

c a t i o n s  w i l l  be ve r y  s m a l l  s i n c e  t he  d a t a  

w i l l  be c o l l e c t e d  by t he  " A f t e r  S a l e s  

S e r v i c e "  s t a f f  on t h e i r  r e g u l a r  v i s i t s  t o  

t h e  " U s e r " .  T h i s  w i l l  mean t h a t  no ad­

d i t i o n a l  o r g a n i s a t i o n  or  p e r s o n n e l  w i l l  

r e q u i r e d  t o c o l l e c t  t he  d a t a ,  but  t he  d a t a

a n a l y s i s  w i l l  be a l o t  more c o m p l i c a t e d  and 

per ha ps  l e s s  r e l i a b l e  s i n c e  l e s s  d a t a  i s  

a v a i l a b l e .  The da t a  i s  r e c e i v e d  by Q u a l i t y ,  

i n c l u d i n g  any ha r d wa r e  t h a t  was o b t a i n e d  by 

"Pr ogr ammes" .  Q u a l i t y  a n a l y s e  t he  d a t a ,  

g e n e r a t e  r e p o r t s  end send them t o  t he " P r o ­

gramme1 s " P r o j e c t  M a n a g e r s . The r e p o r t s  a r e  

t hen  sent  to " E n g i n e e r i n g "  who r e f e r  t he  r e ­

p o r t s  to " M a n u f a c t u r i n g " ,  " P r o c u r e m e n t " or  

" Q u a l i t y "  i f  t he  pr ob l em l i e s  w i t h i n  t h e i r  

r e s p e c t i v e  r e s p o n s i b i l i t i e s .  The pr ob l em  

w i l l  t hen be a n a l y s e d  by t he  r e s p o n s i b l e  de ­

p a r t m e n t .  Once a pr ob l em a r e a  and a pos ­

s i b l e  s o l u t i o n  have been f o u n d , t he y  a r e  

p r e s e n t e d  to "Programmes"  who w i l l  t a k e  , 
d e c i s i o n  by c o n s u l t i n g  t he  " Use r "  and 

" D i s t r i b u t o r "  i f  r e q u i r e d .  The r e s u l t i n g  

a c t i o n  w i l l  t he n  be i mp l ement ed  i n t o  t he  

p r o d u c t s , system e t c . whi ch w i l l  be

m o n i t o r e d  by t he  d a t a  f e e dba c k  sys t em.

T h i s  system was d e s i g n e d  t o g i v e  t he  " P r o ­

d u c e r "  i mme d i a t e  f eedback  f rom t he  " Us e r "  

but  p r o b a b l y  not  as r e l i a b l y  as t he  p r e v i o u s  

syst em and i s  r e p r e s e n t e d  i n  F i g .  11 ,  The
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syst em ( F i g .  

Appendi x  ( I V )

1 1 . )  i s  d e s c r i b e d  i n  d e t a i l  i n
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5 . 3 S Y S T E M  1 1 1

' sys>em was d e v e l o p e d  i n  such a way thal  

i f. f i t s  i n t o  a system p r e s e n t l y  o p e r a t e d  b; 

t he  " U s e r " .  The " Us e r "  has a d e f e c t  

r e p o r t i n g  syst em wher eby a d e f e c t  i s  r e ­

p o r t e d  by f i l l i n g  i n  a d e f e c t  r e p o r t .  ( /  

r a g e  q u e s t i o n n a i r e )  The d e f e c t i v e  p r o d u c t  i s  

l a o e l e d  and kept  i n  a s t o r e  f o r  l a t e r  

r e f e r e n c e .  The r e p o r t  i s  t hen sent  t o  t he  

o r g a n i s a t i o n  v i a  t h r e e  d i s t i n c *  l e v e l s .  At  

each l e v e l  i n  t he o r g a n i s a t i o n  t he head car  

d e c i d e  to send i t  on or  t a k e  some o t h e r  t ype  
of  a c t i o n .  I f  t h e  d e f e c t  i s  wor t h  r e ­

p o r t i n g ,  t hen  t he  head o f  t he user  o r g a n i ­

s a t i o n  w i l l  ens ur e  t h a t  t he  p r ob l em i s  

br ought  t o t h e  a t t e n t i o n  o f  t he " D i s t r i ­

b u t o r ” . The d e f e c t  r e p o r t  i s  t hen  sent  f rom 

the " D i s t r i b u t o r "  t o  t he " P r o d u c e r " .  " P r o ­

grammes" r e c e : v e s  t he  r e p o r t  and i m m e d i a t e l y  

r e f e r  i t  to ‘ he " Q u a l i t y "  D e p a r t m e n t . 

Q u a l i t y  a n a l y s e  t he  da t a  based on t he  t y o e  

o f  a n a l y s i s  e n v i s a g e d  f o r  "System I I " .  

Re p o r t s  a r e  g e n e r a t e d  by Q u a l i t y ,  whi ch ar e  

sent  to t he  Programmes P r o j e c t  Manager s .  

The r e p o r t s  e r e  t hen sent  to " E n g i n e e r i n g "  

w i ch r e f e r  t he  r e p o r t s  t o  " M a n u f a c t u r i n g " , 
" P r o c u r e m e n t "  or  " Q u a l i t y "  i f  t he  pr ob l em  

l i e s  w i t h i n  t h e i r  r e s p e c t i v e  r e s p o n s i b i ­

l i t i e s .  The pr ob l em w i l l  t hen be a n a l y s e d  

by t he  r e s p o n s i b l e  d e p a r t me n t  and i f  t h e r e  

i s  a need t o  o b t a i n  ha r dwar e  ( p a r t s  or  

p r o d u c t s )  or  c o n t a c t  t he " U s e r " ,  t h i s  w i l l  

be a r r a n g e d  by " P r o g r  mes" t h r ough  t h e i r  

nor mal  c h a n n e l s .  Once a pr ob l em a r e a  and a 

p o s s i b l e  s o l u t i o n  have been i d e n t i f i e d ,  t hey  

ar e  p r e s e n t e d  t o  "Pr ogr ammes" ,  whi ch w i l l  

t ake  a d e c i s i o n  by c o n s u l t i n g  t he  " Use r "  and

29/...
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D i s t r i b u t o r "  i f  r e q u i r e d .  The r e s u l t i n g  

a c t i o n  w i l l  t hen be i mp l e me n t e d  i n t o  t he  

p r o d u c t s . syst ems e t c . whi ch w i l l  be 

m o n i t o r e d  by t he  d a t a  f eedback  sys t e m.

Thi s  system was d e v e l o p e d  t o  l i n k  i n t o  an 

e x i s t i n g  syst em t hus  not  i n t e r f e r i n g  w i t h  

t he  " U s e r ' s "  o p e r a t i o n s  d u r i n g  t he  da t a  

c a p t u r e  as r e p r e s e n t e d  i n  F i g .  12 .  The

syst em ( t i g .  1 2 . !  i s  d e s c r i b e d  i n  d e t a i l  i n  
Appendi x  ( V ) .

3 0 / . . .
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5 . 4  C o n c l u s i o n

The s o l u t i o n s  t hus  g e n e r a t e d  were drawn up 

and d i s c u s s e d  w i t h  t he p e o p l e  i n v o l v e d  as to 

how t h e y  f e l t  about  such a s y s t e m . The 

o p i n i o n s  o f  t he " D i s t r i b u t o r "  and " User "  

wer e t a k e n  i n t o  c o n s i d e r a t i o n .  Then a l l  

t h i s  i n f o r m a t i o n  was used a*? an a i d  to  

i d e n t i f y  a dv ant ages  and d i s a d v a n t a g e s  o f  the  

pr oposed s o l u t i o n s .  Ot n e r  t e c h n i q u e s  i n ­

c l u d i n g  v a l u e  management  as d e s c r i b e d  by Van 

Heer den ( 1 6 )  were a l s o  used t o  i d e n t i f y  

t h e s e . Then T a b l e  2 was drawn up o f  the  

most  i m p o r t a n t  a d v a n t a g e s  and d i s a d v a n  r.gen 

o n l y .

r ~ * 3 v a n t a g e s D i s a d v a n t a g e s

Y

S The d a t a  c o l l e c t i o n  is V- s u b j e c t i v e  i n -

T s h o r t  and o r i g i n a t e s  d i ­ f o r m a t i o n  can be

£ r e c t  f rom t he  " Us e r " c a p t u r e d  by t h i s

M o r g a n i s a t i o n . system ( e . g .  e r g o ­

The system i s  not  long nomics a s p e c t s  of

I ( i . e .  not  as l e n g t h y  as t he  p r o d u c t s )

system I I I ) Da t a  c a p t u r e  i s

Thi. uystem o n l y  c a p t u r e s t he  r e s p o n s i b i l i t y

c o n c r e t e  d a t a  ( i . e .  no o f  t he  " D i s t r i b u ­

s u b j e c t i v e  or  human i n ­ t o r "  and does not

f l u e n c e  on t he  d a t a  cap­ f a l l  w i t h i n  t he

t u r e ) . P r o d u c e r ' s  c o n t r o l

The system o n l y  r e f e i s  t o The ha r d wa r e  has to

pr oduces  (or  h a r d w a r e } be t r a c e d  back to

once a d e f i n i t e  probl em the " U s e r " .  Th i s
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has been i d e n t i f i e r  which a c t i v i t y  consumes

r e q u i r e s  t he i n s u e c t i o n a c o n s i d e r a b l e  t i me

of  h a r d w a r e . ( T h e r e  i s The user  i s  o n l y

no har dwar e  movi ng i n  t he i n f o r me d  about  t he

syst em , o n l > i n f o r m a t i o n a c t i o n  a t  a l a t e r

Th i s  cu t s  out  a d d i t i o n a l s t a g e .

c o s t s . The " D i s t r i b u t o r "

The system can have ha to i n t e r f e r e

v a r i o u r  m o n i t o r s  b u i l t  i n w i t h  t he  " U s e r ' s "

to check t he v a l i d i t y  of o p e r a t i o n  to o b t a i n

t he  d a t a . t he o a t a .

A number o f  t he s e  syst ems Cost s  a r e  i n c u r r e d

can c o n v e n i e n t l y  be im­ t o t r a i n  the

p l e me n t e d  i n  a p a r a l l e l " U s e r s "  i n v o l v e d  i n

s i t u a t i o n .  ( F o r  a number t he  d a t a  c a p t u r e .

of  “P r o d u c e r s " ) Da t a  c a p t u r e

The " Pr odu c e r  is i n  con­ w i l l  be pe r f o r me d

t r o l  o f  most  o f  t he On v a r i o u s  p e o p l e

s ys t e m. of  d i f f e r e r .  . s t a n ­

dar ds o f  e d u c a t i o n .

s T h i s  system has t he  s h o r • The " Us e r "  i s  o n l y

Y t e r t , che a pe s t  and mos. i n f o r me d  about  ac ­

S d i r e c t  da t a  c a p t u r e  sub­ t i o n  t o be t aken

T syst em . at  a l a t e  s t a g e .

E The l i me  to c a p t u r e  t he I f  t he  " User "  has

M o a t a  and have i t  a v a i l a ­ too many d i f f e r e n t

b l e  t o t he " P r o d u c e r "  i s " P r o d u c e r s " ,  t he

I I v e * y  s h o r t . " Use r "  mi ght  have

The har dwar e  i s  i mmedi a ­ to s a c r i f i c e  t oo

t e l y  a v a i l a b l e  t o t he much t i m e .
" A f t e r  Sa l e s  S e r v i c e " Most  o f  t he  d a t a  i s

s t a f f  o f  t he  P r o d u c e r . s u b j e c t i v e  .

S u b j e c t i v e  d a t a  i s  ob- To o b t a i n  s e n s i b l e
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t a  i  ned
There i s  much p e r s o ­

na l  c o n t a c t  w i t h  the  

" Us e r "  .
The compl e t e  system i s  

d r i v e n  by the p r o d u c e r .  

The da t a  c a p t u r e  i n t e r ­

f e r e s  ver y  l i t t l e  w i t h  

t he  " Us e r s "  wor k .
The s> stem on t he  whol e  

i s  t he  s h o r t e s t .

r e l i a b i l i t y  and 

spa r e s  i n f o r m a t i o n  

i s  ve r y  d i f f i c u l t  

s i n c e  sampl e  

s i z e s  a r e  ver y  

smal l  ,
The v a l i d i t y  of  t he  

da t a  i s  ve r y  d i f f i ­

c u l t  t o  v e r i f y .

A l o t  o f  "human 

e l e m e n t " i s  i n v o l -

T h i s  i s  a ver y  

l e n g t h y  system end 

a c t i o n  mi ght  o n l y  

be i n i t i a t e d  at  a 

c r i t i c a l  s t a g e .

A l o t  o f  i n f o r m a ­

t i o n  whi ch mi ght  be 

o r i n t e r e s t  to t he  

" P r o d u c e r "  i 3 l o s t  

i n t he  sys t em.

Thi s  syst em can be 

ver y  c o s t l y .  

D i f f i c u l t  t o  con­

t r o l  t he  t i me  i n  

t h i s  s ys t e m.
Da t a  c a p t u r e  i s  

c o m p l e t e l y  up t o  

t he " Use r "  who i s  

not  a l ways  t e c h n i ­

c a l l y  o r i e n t a t e d . 

Inc " Us e r "  t a k e s  

d e c i s i o n s  about  

d i s c a r d i n g  some o f  

t he  d a t a  c a p t u r e d . 

I t  i s  not  p o s s i b l e

I I I

The " User "  has h i s  own 

i mmed i a t e  f e e d b a c k .

The " User "  can d e c i d e  i f  

a c t i o n  i s  r e q u i r e d  b e f o r e  

p r o c e e d i n g  and maki ng a 

d e t a i l e d  a n a l y s i s .

The har dwar e  i s  i mmedi a ­

t e l y  a v a i l a b l e .
A r, imber o f  " P r o d u c e r s "  

can make use o f  t h i s  s y s ­

tem w i t h o u t  any d i f f i c u l ­

t y .
S u b j e c t i v e  d a t a  as w e l l  

as t e c h n i c a l  d a t a  can be 

o b t a i n e d .
The da t a  c a p t u r e  a c t i v i t y  

does not  i n t e r f e r e  

w i t h  the work i n  t he  User

v e d .

o r g a n i s a t i o n  at  a . i .
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to o b t a i n  r e l i a b i ­

l i t y  or s p a r e s  i n ­

f o r m a t i o n  f rom t he

d a t a  s i n c e  i t  i s

c o l l e c t e d  ver y

j i a s e d .
I t  i s  a l a r g e  s y s ­

tem , t h e r e f o r e  thf

p r o d u c e r  can o n l y

c o n t r o l  a ver y

s ma l l  p a r t  o f  t h i s

s y s t e m .

Table. 2. A t a b l e  o f  t h e  m o s t  i m p o r t a n t  a d v a n t a g e s  a n d

D IS -A D V A N TA G ES  OF THE THREE PROPOSED SOLUTIONS

5 . 5  S e l e c t i o n

I t  was d e c i d e d  t o d e v e l o p  System I f u r t h e r  

a f t e r  many d i s c u b s i o n s  w i t h  t he  " U s e r ” and 

" D i s t r i b u t o r ” ana c a r e f u l  c o n s i d e r a t i o n  o f  

a l l  a? t s .  The f u t u r e  us e ,  p r a c t i c a l

a s p e c t s  o f  t he  s y s t e ms ,  human e l e m e n t s ,  

s i z e ,  c ommuni ca t i on  a s p e c t s  and many more 

were t a k e n  i n t o  account  . The maj or

d i s a d v a n t a g e  o f  system 111 was t he  l e n g t h

and t he  b i a s  i n  t he  d a t a  c a p t u r e d . The
ma j or  d i s a d v a n t a g e  of  syst em I I  was t he  

d i f f i c u l t y  t o  o b t a i n  s p a r e s  ar.d r e . U a b i l  t i y  

i n f o r m a t i o n  f rom t he  da t a  c a p t u r e d . 

Al t h o u g h  system I has a number of  

d i s c '  o u t a g e s ,  i t  was d e c i d e d  t h a t  i t  was 

t he  bes t  system s ’ nee v e r y  u s e f u l  d a t a  c ou l d  

he o b t a i n e d  t o ana se t he  p r o d u c t s  w i t h  

r e f e r e n c e  t o r e l i a b i l i t i e s ,  s p a r e s ,  f u t u r e  

d e s i g n s ,  f a i l u r e s  e t c .  whi ch woul d be ver y  

v a l u a b l e  f o r  t he  company. ' h i  system ha®

t he  t e s t  p o t e n t i a l  t o  f u l f i l  t he  o b j e c t i v e s

3*>/...



U> ’ ' ‘ ■



pfc V L l U P H L K  u i  ' j  o U L U ; j U i

T h e  * i r  a ! s u l u *  i Oi  ■ i u . ri t

d e v e l o p m e n t ,  o f  t h e  p r o p o s e o  j v s t  en. i . ne  s v s t e n  

wa s  k e p t  a s  s h o r t  a s  p o s s i b l e  t o  a v o i d  u n n e c e s s a r y  

w o r k  a nd  o p e r a t i n g  c o s t s .  f h t  d e s c r i p t i o n  u f  t h e

f i n a l  s o l u t i o n  w h i c h  f o l l o w s  i n  t h i s  c h a p t e r  was  

d e v e l o p e d  n u c h  t h a t ,  t h e  " d a t a  c a p t u r e '  a n a  d a t n  

a n a l y s i s "  s u b - s v s t  ems w e i e  d e v e l o p e d  i n  d e t a i l  

c h a p t e r s  b . 2 a n d  fo. 3 r e s p e c t i v e l y  a n d  t h e  

r e m a i n i n g  s y s t e m  w a s  d e v e l o p e d  i n  c h a p t e r  h . .

T h e  s u b - s y s t e m s  d e s c r i b e d  i n  c h a p t e r  h . /  a nr  ^ . '

i n v o l v e  t h e  mo s t  i m p o r t a n t  a c t i v i t  i es ->* 1 . : ,

f a i l u r e  d a t a  f e e d b a c t  t . y s t e f i  nc-  ' » n # ’

c a p t u r e  s u b - s y s t e n  mu s t  o^ we

m e n t i o n e d  b y  ' u r a n  1 6 t i ap"  u r *

d a t a  a c c u r a t e l y :  a n d  r hr j a ? . ii = M

w h i c h  . s l o s e ! '  r e  a t  e d ' hi  n

s u b - s y s t e m  mu s t  o e r f o r n  i ns  •• f - : ■

o r d e r  t c  o b t a i n  a c t  i r e t - ;  i f  n e e t  •-

T h e  r e m a i n i n g  s y a t e  i e s  : b ■ --pt n'

wa s  d e v e l o p e t  at  * 1 ' '

o r o a n i s a t i o ;  - - a s . .  p o i e .

t h e r e f o r e  . d e c i d e ;  t h e "  ’ ! * at  ' - . t ' r,!'1,

i n  t h e  s y s t e r  s h o u l d  b e  t he  r e s p o n t  : r . • 

d e p a r t m e n t s  < r i r g a r i i f  a t  , one . nx o : v e i  . 

d e p a r t m e n t ;  or  o r g a n i s a t i o n ;  r . . . m i x  : e . . vat  

i n f o r i n a t  l o t  w h i  c* e n t e r  • h« u u b - s y n t ' o  ‘ : »-t

t h e y  ar>-  r e s p o n s i b l e  . f o  ma W

r e q u i r e d  t •• I e a v  * tv- i b -  y c t . e i r , ‘ * i f "

wh i c h ,  s u e r  t a s k  m u s ‘ o p e r  f o r m e ;  u r v  ‘ h» 

f u n r  t i o n r  w i t h i n  • n u t - - ; v a t e e  . " h . • i p i i i n a

wa s  u s e d  t '  a s r . u r  ■ f tv in e s v I u i m(.' i a n ie n t  a t . or

o t t h e  s y s t e m ,  ' i n n  d e p a r t m e n t '  . t i t

r e s p o n s i b l e  f o r  t h e i r  own n i b -  n > ot: nn- arm  vi evo i ni

t h e  s u b - s y s t e m  a c c o r d i n g  tc t h e t i  owi  p r o r e d u r  • ,

T h i s  i s  i m p o r t a n t  , s i n e ;  t o r  e x a m p  I t  t h i

E n g i n e e r i n g  d e p a r t m e n t  won I n  k n o w  b e s t  how * •

<■'
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a n a l y s e  a p r o d u c t  f a i l u r e  anu i t  woul d cause  

d i s s a t i s f a c t i o n  i f  someone e l s e  woul d d i c t a t e  to  

t he  E n g i n e e r i n g  Depar t ment  how t o  p e r f o r m t h e i r  

a n a l y s i s .  Thus i n summary t he  o n l y  r e s t r i c t i o n s  

l a i d  down f o r  each s u b - s y s t e m a r e  t h e  i n p u t ,  

o u t p u t , d u r a t i o n  and f u n c t i o n  whi ch have t o be 

a dn e r e d  t o .

38/...
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6 . 1  The f i n a l  s o l u t i o n  i s  p r e s e n t e d  i n  the p l a n  

on t he  p r e v i o u s  page i n  T i g .  13 ,  f o l l o w e d  bv 

a d e s c r i p t i o n  o f  each s u b - s y s t e ms  i n p u t ,  

o u t p u t , d u r a t i o n  and f u n c t i o n  i n t h i s  

c h a p t e r .  ( The symbol s used can be r e f e r r e d  

t o  i n  Appendi x  I I . )

Sub- syst em 1

The f u n c t , on o f  t h i s  s u b - sy s t e m i s  t he  

d a t e  c a p t u r e  p e r f o r me d  by t he  

" D i s t r i b u t o r "  who r e c o r d s  any 

i n f o r m a t i o n  r e q u i r e d  by him and sends  

t he  d a t a  c a p t u r e d  t o t he " Pr o du c e r s  

Programmes D e p a r t m e n t . There i s  

c ha nne l  t o  e n t e r  t h i s  s u b - sy s t e m to  

i n s p e c t  or o b t a i n  h a r d w a r e .

The d u r a t i o n  i n  whi ch t o send c a p t u r e d  

d a t a  f rom t he  " User "  t o  t he  " Pr o d u c e r "  

v i a  t he  " D i s t r i b u t o r "  shoul d  not  be 

more t h a n  f o u r  d a y s .

The i n p u t  i n t o  t he  system i s  t he  

i m p l e m e n t a t i o n  o f  the c o r r e c t i v e  

a c t i o n  as i d e n t i f i e d  by t he  s y s t e m .

The o u t p u t  w i l l  be d e f e c t  r e p o r t s  f rom 

t he  " U s e r ' s "  system and t he d a t a  

c a p t u r e d  f o r  t h i s  s y s t e m .

Th i s  sub - s y s t e m i s  r e p r e s e n t e d  i n  f i g .  14.

4 0 / . . .
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USER

Failure d a ta  is m anually  recorded by the user.

USE K

—i D a ta  c a rd s  are  collected by the d is tr ibutor.

DISTRIBUTOR

Dote is sorted a c c o r d i n g  to the producers

DISTRIBUTOR

S o ^ e  data  is e x t ra c te d  by the distributor.

DISTRIBUTOR

—i D ata  is sent to the resp ec tive  producers.

PRODUCER

Fig. 14. FLOW DIAGRAM OF THE D A TA  CAPTURE SUB-SYSTEM .

4 1 / . . .
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Sub- svs t em 2

The f u n c t i o n  o f  t h i  , s u b - s y s t e m i s  to  

see t h a t  t h e  i n f o r m a t i o n  ( d a t a  

c a p t u r e d  by ' ne " D i s t r i b u t o r " )  i s  

b e i n g  r e c e i v  d by t he  " P r o d u c e r "  and 

i s  sen t  j i r e c t l y  t o  the Q u a l i t y  

Depar t me '  c .

The d u r a t i o n  i s  z e r o  s i n c e  the  

documents w i l l  not  be h a n d l e d .

he o u t p u t s  and i n p u t s  are t he  dat a

c a p t u r e  s h e e t s

Su' - svst er r  ^

The fu c t i o t  o f  t h i s  system i s  the  

a n a l y s i s  o f  t h e  dat a  so t h a t  meani ng­

f u l  r e p o r t s  can be g e n e r a t e d .

The i n p u t s  i n t o  t he sub - s y s t e m c o n s i s t  

o f  t he  d a t a  c o l l e c t e d  on t he  forms

( d e s i g n e d  by t he  " P r o d u c e r s "  Q u a l i t y  

D e p a r t m e n t )  and a r e p o r t  f rom Pr ogr am­

mes ( c o m p l a i n t s  r e c e i v e d  f rom t h e i r  

" A f t e r  S a l e s  S e r v i c e "  or  d e f e c t  

r e p o r t s  f rom t h e  " U s e r . " )  Ot her  i n p u t s  

ar e  t he h i s t o r y  of  t h e  p r odu c t  which  

i s  a v a i l a b l e  t c  Q u a l i t y  ( i n c l u d i n g  t he

p l a n s  w i t h  r e f e r e n c e  t o a l l  p a r t

numbers e t c . )  The ’ n p u t s  w i l l  be f rom 

t h e  l i s t  be l o w:

Dat e
L o c a t i o n  o f  f a i l u r e

Venue

P a r t  n o .
P a r t  d e s c r i p t i o n

42/...
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" r o d u c t  n o . s e r i a l  n o .

P a r t  r e p l a c e d

New
Old
Medium
Pr od uc t  d e s c r i p t i o n  

Na t u r e  o f  damage
The number of  p r o d u c t r  i n s p e c t e d  

P a r t s  d e s c r i p t i o n  

P a r t  nu .
When t he  b a t ch  was i s r u e d

Number o f  car d  form

I t s  l o c a t i o
The t i me  sent  away

The t i me  r e c e i v e d
Model  o f  p r o d u c t ' s  number

From Programmes t he  m p u *  w i l l  be a 

r e p o r t  o f  any pr ob l ems t h a t  were  

i d e n t i f i e d  by t he  " A f t e r  Sa l e s  S e r ­

v i c e "  or  by t he d e f e c t  r e p o r t s  whi ch  

w i l l  be compared t o  t he  r e p o r t s  gen­

e r a t e d  .

The o u t p u t  o f  t h i s  system w i l l  be 

s e l e c t e d  r e p o r t s  f rom Tab l e  3.  These 

were d e t e r m i n e d  when t he  o b j e c t i v e  and 

b o u n d a r i e s  o f  t he  system were i d e n t i ­

f i e d

s u b - s y s t e m i s  r e p r e s e n t e d  i n  F i g .  " ^ «



-  U 3 —

COHIROL CMAHT OH 1 Yl'E 01 Rt.PORI

1 C on t t o l  c h a r t s

e )  C ont r ol  I n  d i v i d u a l  p a r t s

I Aver eg*  X and range R

I I  Average X and s tandar d d e v i a t i o n  0

I I I  I n d i v i d u a l  X

Iv C umula t i ve  r m i i u r t  v

b )  C on t r o l  o l  I  o v e r a l l  f r a c t i o n  d e f e c t i v e  

I % D e f e c t i v e  p

I t  Mueiher of d e v i a t i o n s  op

c )  C on t r o l  of  o v e r a l l  number of  d e l e c t s

I D e f e c t s  per u n i t  u

I I  Humber o f  d e f e c t s  <

2 .  f requency d i s t r i b u t i o n

J. C o r r e l a t i o n  w i t h  o t her  d a t a

4 Comparison w i t h  s tandar ds  or p r ev ious  average

5.  Ranges

6. T a b u l a t i o n s  by d e f e c t  type

7. De l ec t  m e t r i c s

B. f a i l u r e  p a t t e r n s  ( f a i l u r e  r a t i o s  t l e - r ,  111 e I

I .  R e l a t i o n s h i p  between p a r t  end system

10 * e I  l a b i l i t y

H .  f i e l d  f a i l u r e  as f a c t o r y  r e j e c t

12. Complaint  I n  d i c e s

I ) .  L i s t  In o r de r  e f  Importance

14. Cost a n s i y e l -

15 . Spares usage

16 ComperIson (or  problem r e p o r t s

17. problem r e p o r t

DEPARTMENTS MHO FHCFIVf REPORTS 

ENGINE PROCRAtoeS QUALITY

FREQIIENCT

t

X

X

X

X
X

X

X

X

X

X

X

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Weekly

Monthly

3 Weekly

2 Weekly

in th l y

Monthly

2 Weekly

Weekly

Monthly

Month!  y

Month ly

Monthly

When a p ­

p l i c a b l e

Table 3. Table Of the type of reports to be consider,-ri
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Reports and 
fa ilure  date  
forms ore 
sent to quality

PRODUCER

Quality sorts the incoming docum enta tion

Quality enters the inform ation  

into a te rm in a l

The d a ta  is being p ocessed by 

a  computer

The resu lting  reports  are printed

UALITY

The reports ore 
\  re levant departm ents

sorted and sent to the

PROGRAMMES

T K  DATA A N A L Y S IS -S U B  SYSTEMFig. 15. f l o w  d i a g r a m  o f
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5ub-svs tem__4

The f u n c t i o n  o f  t h i s  s u b - s y s t e m i s  t o  

r e c e i v e  o i l  t he  r e p o r t s  ( f o r  Programmes,  

p r o c u r e m e n t ,  M a n u f a c t u r i n g  and e n g i n e ­

e r i n g )  f rom Q u a l i t y  and e i t h e r  pass them 

on to t he  r e l e v a n t  d e p a r t m e n t  i f  t he  

r e p o r t s  a r e  not  o f  i n t e r e s t  to Pr ogr am­
mes or  t o  e v a l u a t e  t he  r e p o r t  and d e c i d e  

on any a c t i o n  r e g u i r e d .  The way m  

whi ch t h i s  s u b - s y s t e m o p e r a t e s  

e n t i r e l y  t he  r e s p o n s i b i l i t y  o f  Pr ogr am­

mes.  Programmes w i l l  have t o  f o r m a l i z e  

t h e i r  p r o c e d u r e s  w i t h i n  one month and 

pass o copy t o  Q u a l i t y .  Programmes w i l l  

have t o  o p e r a t e  a c c o r d i n g  t o  t h e i r  p r o -  

cedur e  .

The t i me  t o  h a n d l e  t he  r e p o r t s  shoul d  

not  be more tf  an two d ays .

The i n p u t s  are t he r e p o r t s  f rom Q u a l i t y ,

The o u t p u t s  a r e  the r e p o r t s  /  or memos 

f rom Q u a l i t y  d e s c r i b i n g  an a c t i o n  to be 

   f n r  de 1 avs

Sub- s ys t em 5

The f u n c t i o n  o f  t h i s  s u b - sy s t e m i s  t o  

r e c e i v e  t he  r e p o r t s  f rom Programmes  

and t o  e v a l u a t e  and a n a l y s e  t he  p r o -  

b 1< m r e p o r t e d  on.  To d e c i d e  on some 

t y p e  o f  c o r r e c t i v e  ac t  Jh p l a n ,  the  

E n g i n e e r i n g  D* ur t ment  can woik  

Programmes t o  v i s i t  t he  user  and v i e w ,  

t e s t  or  o b t a i n  any h a r d w a r e .  The 
E n g i n e e r i n g  De p a r t me nt  sho u l d  t hen

46/...
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w r i t e  a s h o r t  p r o p o s e d  c o r r e c t i v e

a c t i o n  r e p o r t  t o  hand t o Pr og r a mme s .  

The wa. i n  wh i c h  t h i s  s u b - s y s t e m

o p e r a t e s  i s  e n t i r e l y  t he r e s p o n s i b i ­

l i t y  o f  E n g i n e e i  i nc j . E n g i n e e r i n g  w n l  

hove t o  f o r m a l i z e  t h e i r  p r o c e d u r e s

w i t h i n  one month and pass a copy t o  

Q u a l i t y .  E n g i n e e r i n g  w i l l  have t o  

work a c c o r d i n g  t o  t h e i r  p r o c e d u r e .

The t i m e  i n  wh i c h  t o  h a n d l e  r e p o r t t  

s h o u l d  n e t  he mo^e t h a n  two d a y s .

The i n p u t  i w i l l  be t he  r e p o r t s  f rom 

Pr ogr ammes w i t h  any memos i i  r e q u i r e d , 

as w e l l  as he dwa r e  i f  r e q u i r e d .

The o u t p u t s  w i l l  be t h e  r e p o r t s  as 

w e l 1 as a p r o p o s e d  c o r r e c t i v e  a c t i o n  

r e p o r t  t o  Pr og r a mme s .

Sub — 5); stem 6

The f u n c t i o n  - , f  t h i s  s u b - s y s t e m  i s  t o  

r e c e i v e  t h e  r o o r t s  f rom Programmes  

and e v a l u a t e  and a n a l y s e  t h e  p r o b l e m  

r e p o r t e d  on.  To d e c i d e  on some t y p e  

o f  c o r  r e n t  i  v °  a c t i c n  p l a n ,  t h e  

Q u a l i t y  D e p a r t m e n t  can work v i a  

Pr cgr amm i t o  v i s i t  t h e  u s e r  and v i e w ,  

t e s t  or  r  , t a < n any h a r d w a r e .  The 

Q u a l i t y  D e p a r t m e n t  s h o u l d  t h e n  w r i t e  a 

s h o r t  p r o p o s e d  c o r r e c t i v e  a c t i o n  

i c p o r t  t r  h m d  t o  Pr ogr ammes,  The wav 

: n  w h i c h  t h i s  c u b - s y s t e m  o p e r a t e s  i s  

e n t i r e l y  t h e  r e s p o n s i b i l i t y  o f  

Q u a l i t y  Q u a l i t y  w i l l  hav e  t o

f o r m a l i s e  t h e i r  p r o c e d u r e s  w i t h i n  one

4 7 / . . .
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mont h and pass a copy o f  t hem t o  

Q u a l i t y .  Q u a l i t y  w i l l  have  t o  work  

a c c o r d i n g  t o  t h e i r  p r o c e d u r e s .

The t i m e  i n  wh i c h  t o  h a n d l e  r e p o r t s  

s h o u l d  n o t  be more t h a n  two d a y s .

Thn i n p u t s  w i l l  be t h e  r e p o r t s  f rom 

Pr ogr ammes w i t h  any memo' s i f  

r e q u i r e d ,  as w e l l  as h a r d w a r e  i f  

r e q u i r e d .

The o u t p u t  w i l l  he t he  r e p o r t s  as w e l l  

os a p r o p o s e d  c o r r e c t i v e  a c t i o n  r e p o i t  

t o  Pr og r a mme s .

S u b - s y s t e m  7

The f u n c t i o n  o f  t h i s  s u b - s y s t e m  it, t o  

r e c e i v e  t h e  r e p o r t s  f rom Pr ogr ammes  

and e v a l u a t e  and a n a l y s e  t h e  p r o b l e m  

r e p o r t e d  on .  To d e c i d f  on uome t y p e  

o f  c o r r e c t  ve a c t i o n  p l a n ,  t h e  Ka nu-  

f a c t u r  i ng  D e p a r t m e n t  can work v i a  

Pr ogr ammes t o  v i s i t  t he  u s e r  and v i e w ,  

t e s t  c r  o b t a i n  any h a r d w a r e .  The 

m a n u f a c t u r i n g  D e p a r t m e n t  s h o u l d  t h e n  

w r i t e  a s h o r t  p r o p o s e d  c o r r e c t  i v e  

a c t i o n  r e p o r t  t o  hand t o  Pr ogr ammes*  

The way i n  wh i c h  t h i s  s u b - s y s t e m  

o p e r a t e s  i s  e n t i r e l y  ‘•he

r e s p o n s i b i l i t y  o f  M a n u f a c t u r i n g .

M a n u f a c t u r i n g  w i l l  have  t o  f o r n i l  se 

t h e i r  p r o c e d u r e s  w i t h i n  one montu md  

nor a copy o f  them t o  Q u a l i t y .  

M a n u f a c t u r i n g  w i l l  have  t o  work  

a c c o r d i n g  t o  t h e i r  p r o c e d u r e .

4 8 / .  •
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SUB-SYSTEM 13

INPUT: Reports 

OUTPUT; Corrective action

FUNCTION: The User organisation implements a plan of action

SUB-SYSTEM H  

INPUT: Reports 

OUTPUT: Corrective action

FUNCTION: The User organisation impliments a plan of action

SUB-SYSTEM 11

INPUT: Reports/recommended action 

OUTPUT: Action plans

FUNCTION: The Programmes department arranges a meeting 
with the Distributor r^d User to decide and 
approve a plan of .non

SUB-SYSTEM 15

INPUT: Records on design information 

OUTPUT: Reference for for future work

FUNCTION: The library of the Producer organisation stores 
development.design,planning etc. for future 
reference

SUB-SYSTEM 10

INPUT: Reports/recomended action 

OUTPUT: Decision /  report

FUNCTION: The Programmes department anangesa meeting
with all departments to decide on a corrective 
action plan

SUB-SYSTEM 8 

INPUT: Reports/memos/hardware 

OUTPUT: Reports

FUNCTION: The Procurement department evaluate and analyse 
any problem identefied

SUB-SYSTEM 7

INPUT: Reports /  memos /  hardware 

OUTPUT: Reports

FUNCTION: The Manufacturing deportment evaluate and analyse 
any problem identefied

SUB-SYSTEM 12
SUB-SYSTEM 6

INPUT: Proposed change
INPUT: Reports/memos/hardware

OUTPUT: Updated product
OUTPUT: Reports

FUNCTION: The implimentation of an engineering change in the 
Producer organisation

k 1 v

»
FUNCTION: The Quality deportment evaluate and analyse 

any problem identefied

SUB-SYSTEM 9 SUB-SYSTEM 5

INPUT: Memos INPUT: Reports /  memos / hardware

OUTPUT Ha/dware /  visits OUTPUT: Reports

FUNCTION: The Programmes department arranges a visit to 
the user

FUNCTION: The Engineering department evaluate and analyse 
any problem identefied

SUB-SYSTEM 1 SUB-SYSTEM 2
SUB-SYSTEM 3

BH

SUB-SYSTEM A
INPUT: Corrective action INPUT: Data capture cards

► INPUT: Data capture cards/reports INPUT: Reports
OUTPUT: Data capture cords OUTPUT: Data capture cards OUTPUT: Reports

*  V
OUTPUT: Reports

FUNCTION: The Distributor collects the data capture cards 
and keeps a record of them

FUNCTION: The Programmes department receives the 
data capture cards and posses them on FUNCTION: The analysis of the data to generate meanim/ul 

reports is performed by the Quality department
FUNCTION: The Programmes department receives the reports, 

takes any action required and sends the reports 
to the relevant departments
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SUB -SYSTEM 16 
USER ORGANISATION 
They undertake the necessary 
negotiations with the user, 
distributor and producer.

IISUG-SYSTEM T 
DISTRIBUTOR
They undertake the necessary 
negotiations with the user and 
producer.

SUB-SYSTEM 1 
USER
Return cards are completed by 
each workshop.

SUB SYSTEM 2 
USER AREA HEADQUAUTERS 
They receive the reports,analyse 
them and refer mishandling of 
equipment back to the user.
The remaining remaining cards 
nre cpnt on.

SUB-SYSTEM 3 
USER MAIN HEADQUATEftS 
They receive the reports,analyse 
them and send selected reports 
to the distributor.

SUB-SYSTEM 16
PROGRAMMES 
They receive the problems 
identefied and the proposed 
solutions.and negotiate with all 
parties to take action and 
impliment a solution.________

SUB-SYSTEM 12 
PROGRAMMES
They arrange a visit to the user 
location to speak to the user 
and obtain hardware.

I

SUB-SYSTEM 15 
PROCUREMENT
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes

> . j ,  ■«--------------»—

SUB-SYSTEM 14 
MANUFACTURING 
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes

SUB-SYSTEM 13 
QUALITY
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes.

SUB-SYSTEM 10 
ENGINEERING
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes

SUB-SYSTEM H 
ANY DEPARTMENT
The relevant department 
tdetefies a person or group of
people to v is it the user venue

SUB-SYSTEM 9 
PROGRAMMES
They send the reports to the 
responsible departments to 
initiate action on any problems 
whivh have ocurred.

^DR-SYSTEM 4 SUB-SYSTEM 5 
DISTRIBUTOR
Tne/ extract any information 
they require from the return 
cards, sort them and send them
to the producers programmes.

SUB-SYSTEM 6 SUB-SYSTEM 7 SUB-SYSTEM 8 
QUALITY
They analyse the data and 
generate a number of reports, 
which they send to programmes

DISTRIBUTOR
They collect the return cards 
from the user.

PROGRAMMES
They collect the return cards 
from the user venues and 
make them immediatly avail iable 
to quality.

QUALITY
They receive the return cards
and enter the information 
into a data bank.( computerised
or manual)

F ig .  1 2 .  BLOCK DIAGRAM OF THE PROPOSED SYSTEM I I I

m

k

3 1 / . . .
W
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SUB -SYSTEM 14 
USER ORGANISATION 
They undertake th-e necessary 
negotiations with the user, 
distributor and producer

SUB-SYSTEM 13 
DISTRIBUTOR
They undertake the necessary 
negotiations with the user and 
producer.

SUB-SYSTEM 1 
USER
Return cards are completed by 
each workshop.

SUE-SYSTEM 12 
PROGRAMMES 
They receive the problems 
identefied and the proposed 
solutions.and negotiate with all 
parties to take action and 
impliment a solution.

SUB-SYSTEM 8 
PROGRAMMES
They arrange a visit to the user 
location to speak to the user 
and obtain hardware.

■ 4 -*-

SUR-SYSTEM 2
PROGRAMMES
They collect the return cards 
from the user venues and 
maxe them immediatly avail iable 
to quality.

I
SUB-SYSTEM 11 
PROCUREMENT
They receive the reports and 
identify the- problem,find a 
proposed solution and send this 
information back to orogrammes

■»— *■

"

SUB-SYSTEM 7 
ANY DEPARTMENT
The relevant department 
idetefies a person cr group of 
people to visit the user venue

r SUB-SYSTEM 3 
QUALITY
They receive the return cards
and enter tne information 
into a data bank.(computerised
or manual'

SUB-SYSTEM 
MANUFACTURING
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes

SUB-SYSTEM 9 
QUALITY
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes.

SUB-SYSTEM 6 
ENGINEERING
They receive the reports and 
identify the problem, find a 
proposed solution and send this 
information back to programmes

SUB-SYSTEM 5 
PROGRAMMES
They send the reports to the 
responsible departments to 
initiate action on any problems 
which have ocurred.

SUB-SYSTEM 4 
QUALITY
They analyse the data and 
generate a number o' reports 
which they send to programmes

F ig .  11 . BLOCK DIAGRAM OF THE PROPOSED SYSTEM I I

2 8 / . . .

#
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SUB -SYSTEM 16 
USER ORGANISATION 
They undertake the necessary 
negotiations with the user, 
distributor and producer

SUB-SYSTEM 15 
DISTRIBUTOR
They undertake the necessary 
negotiations with the user and 
producer.

SUB-SYSTEM 1 
USER
Return cards are completed by 
each workshop

SUB-SYSTEM 2 
DISTRIBUTOR
They collect the return cards 
from the user.

■
SUB-SYSTEM 14
PROGRAMMES 
They receive the problems 
idertefied and the proposed 
solutions.and negotiate with all 
parties to take action and 
impiiment a solution.________

SUB-SYSTEM 3
DISTRIBUTOR
Tney extract any information 
they require from the return 
cards, sort them and send them
to the producers programmes.

F ig .  1 0 .  BLOCK DIAGRAM OF PROPOSED SYSTEM I

2 5 / . . .

SUB-SYSTEM-IQ
PROGRAMMES
They arrange a visit to the user 
location to speak to the user 
and obtain hardware.

SUB-SYSTEM A 
PROGRAMMES
They collect the return cards 
from the user venues and 
make them immediatly available 
to quality.

■

I
PROCUREMENT
They receive tne reports and 
identify the problem,find a 
proposed solution and send this 
information back to programmes

—4 ------------------------------------------     t  '------------

f ________________________

SUe-SY5TSM_12 
MANUFACTURING 
Tney receive tne reports and 
identify tne problem, find a 
proposed solution and send this 
irtcrmation back to programmes

SUB-SYSTEM 9 
ANY DEPARTMENT
The relevant department 
idetefies a person o* group of 
people to visit the user venue

* r - f

SUB-SYSTEM 5 
QUALITY
They receive the return cards
and enter the information 
into a data bank.l computerised
or manual)

SUB-SYSTEM w 
QUALITY
They receive the reports and 
identify the problem , find a 
proposed solution and send this 
information back to programmes.

I
SUB-SYSTEMS 
ENGINEERING
Tney receive the reports and 
identify the problem, hnd a 
proposed solution and send this 
information back to programmes

I
SUB-SYSTEM 7 
PROGRAMMES
They send the reports to the 
responsible departments to 
in itia te  action on any problems 
wnrch ho ve occurred.

BUR-SYSTEM 6 
QUALITY
They analyse the data and 
generate a number of reports, 
wn.ich they send to programmes

#
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NAME
INTERVIEWED

ORGANISATION NEED REASON FOR A NEED REPORTS AND INFORMATION REQUIRED

—̂

TIME IN WHICH 
REQUIRED

DATA EXISTING COMMENTS

1.
Producer I 
Programmes 
Department

No Such a system exist None Not applicable Defect reports No co-opera­
tion

2.
Producer I
Manufacturing
Department

Yes Tc obtain safety, functionability, 
interchangeability, logistic and 
cosmetic information

An analysis by the quality Department 
and a defect analysis by engineering

As soon as 
possible

Build book per 
lot per pro­
duct

There is a 
definite need 
for the syster

3.
Producer I
Procurement
Department

Yes To trace material faults for their 
origin and to trace faulty external­
ly procured parts.
To monitor any system problems.

Reports on material and vendor supplied 
components.

As soon as 
possible

None There is a 
need for such 
a system

4.
Producer I
Engineering
Department

Yes Since there exists no logistic and 
design feedback.

All design and logistic information The informa­
tion must be 
continuous

None None

3.
Producer I
Quality
Department

Yes Need to know the problems, defects, 
quality reports and contract short­
comings to take corrective action.

Reports on quality costs, failure data, 
reliability data, maintainability and 
product safety.

As soon as 
possible and 
immediate ac­
tion in the 
case of criti­
cal defects

Build books 
and the clas­
sification of 
defects are 
available

Immediate ac­
tion must be 
taken in the 
case of criti­
cal defects

6.
Producer I
Engineering
Department

Yes To improve the existing system

- -

Information required will be the mean 
time between failure, the environment, 
the action, the cause and reliability of 
the products and its parts.

As soon as 
possible

In house re­
liability in­
formation

Cannot see 
how any relia 
bility data 
can be cap­
tured

7.
Distributor
Department

Yes Need information since the present 
system is not very effective

Information on reliability, spares used 
and repairs made is needed.

As soon as 
possible

None except 
for some very 
informal data 
exists

The present 
system is too 
complicated

8.
Producer I
Engineering
Department

Yes Since life information can not be 
obtained for large products and 
there exists too little design feed­
back

Reports are required on reliability, 
tracesbility, life, logistics, mainte­
nance and spares usage.

As soon as 
possible

Data received 
presently is 
not sufficient

The present 
system is net 
sufficient

9.
User
Representa­
tive

Yes Since at this moment only the inci­
dent failures are rrcorded.

i

Information is required on spares usage, 
rework, replacements and modifications.

Continuous 
data is requi­
red

The defect 
report system

The communica 
tion chain is 
too long in 
the existing 
system

10.
Product
Programmes
Department

Yes If there are more concurrent systems 
it is easier to identify a problem

Information on deficiencies, technical 
data and where the requirements are 
exceeded

As soon as 
possible

The defect re­
port system

Any system 
should work 
via ’'Program­
mes'1

Tablet TABLE OF REQUIREMENTS AND LIMITATIONS OF A FEEDBACK 
SYSTEM OBTAINED BY INTERVIEWS



qu i r e d , 

qui  r e d .

The o u t p u t  w i l l  he the  r p
as a proposed c o r r e c t i v e  ac t  eon

to Programmes.

Sub - s s s;. em 9

The f u n c t i o n  o f  t h i s  s ub -sy s t em  i s  t t  

a r r a n g e  a v i s i t  t o  the U s e r . The r e ­
s p e c t i v e  d e p a r t m e n t  s ho u l d  i d e n t i f y  ■ 

p er son  g r o u p ,  t i m e  and venue to  v i s i t  

the  U s e r . Hardware  can be i n s p e c t e d , 

v iewed a t  or o b t a i n e d .  Programmes 

w i l l  a r r a n g e  t h e s e  a c t i o n s  w i t h  the  

User  and the  way t h i s  sub-  system 

o p e r a t e s  i s  e n t i r e l y  the  r e s p o n s i b i l i ­

ty o f  Programmes.  Programmes w i l l  

have to  f o r m a l i s e  t h e i r  p r o c e ou r es  

w i t h i n  one month and pass a copy i c 

Q u a l i t y .  Programmes w i l l  have to  work 

a c c o r d i n g  to  t h i s  p r o c e d u r e s .

The t ime  i n  which to  h a n d l e  such an 

a c t i o n  i s  l i m i t e d  to  one week.

The i n p u t s  a re  r e q u e s t s  by t he  r e l e ­

vant  d e p a r t m e n t s  i n  the  form o f  a me­

mo .

The o u t p u t s  a re  t he  r e q u e s t  o f  a 

v i s i t , to  o b t a m  h a r d w a i "  e t c .

so . . .
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f l u b - s v s t e m  I j l

:::rv„
c l i e n t  t p r oCucer  e t c . )  about  a p l a n  o 

a c t i o n  and i n c l u d e s  »hoev=r  t h  y 

r e q u i r e .  They can do t h i s  t h r n uu h

t e c h n i c a l  commi t t ee  m e e t i n gs
1 hen a d e c i s i o n  i s  t a k e n  and Pr og ra m­

mes i s  r e s p o n s i b l e  to i n i t i a t e  
d e l e g a t i n g  t o  the  r e s p o n s i b l e  depar  -  

ment or o r g a n i s a t i o n  e t c . ) .  I n t e r n a  -

1 ,  =ny c ha n g e s  t a k e  M ' C e  b y  

E n g i n e e r i n g  Change Pr oc ess  - -  •

Programmes - i l l  a r r i v e  a t  d e c i s i o n s  in  

t h e  s u b - s y s t e m  - h i c h  t h e y  a r e  r e ­

s p o n s i b l e  f o r .  Programmes

f o r m a l . . .  t h e i r  p r o c e d u r e s  - i t h i n  one 

month and p a ss  a copy of  t h e  p r o c e d u r e  

t o  Q u a l i t y .  Programmes - i l l  have  .< 

work a c c o r d i n g  t o  t h e s e  p r o c e d u r e s ,  

p i o g r a m m e s  must  a l s o  a d v i s e  Q u a l i t y  

any a c t i o n  t a k e n  i n  t h e  f orm o f  a

r e p o r t .

m e  u m e  i n  - h i c h  t o  h a n d l e  such  

a c t i o n  s h o u l d  be one m o n t h .

T h e  i n p u t s  a r e  t h e  p r o p o s e d  c o r r e c t i v e  

a c t i o n  r e p o r t s  a s  - e l l  a s  m e m o ' s .

T h e  o u t p u t s  - H I  b e  t h e  d e c i s i o n  t a k e n  
   .  a n  D u a l  1 t V

5 1 / a . a
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5 U b - £ V S t.  ̂IT. 1 P

The f u n c t i o n  o f  t h i s  s u b -s y s t e m i s  to  

d e c i d e  on a c t i o n  t o  be t a k e n . 

Programmes r e c e i v e  t h e  proposed c o r ­

r e c t i v e  a c t i o n  r e p o r t s  as w e l l  as the  

o r i g i n a l  r e p o r t s .  Programmes then  

a r r a n g e  w i t h  a l l  p a r t i e s  ( u s e r ,  

c l i e n t , p r od u ce r  e t c . )  about  a p l a n  o f  

a c t i o n  and i n c l u d e s  whoever  they  

r e q u i r e .  They can do t h i s  t h r ough  

t e c h n i c a l  commi t t ee  m e e t i n g s  e t c . 

Then a d e c i s i o n  i s  t a k e n  and Program­

me } i s  r e s p o n s i b l e  to  i n i t i a t e  i t  (by  

d e l e g a t i n g  to  the  r e s p o n s i b l e  d e p a r t ­

ment or  o r a a n i s a t i o n  e t c . ) .  I n t e r n a l ­

l y  any changes t a k e  p l a c e  by 

E n g i n e e r i n g  Change Pr ocess  ( E CP ) .  

Programmes w i l l  a r r i v e  at  d e c i s i o n s  i n  

t he  s ub -s ys te m which t hey  a r e  r e ­

s p o n s i b l e  f o r .  Programmes w i l l

f o r m a l i se t h e i r  p r o c e d u r e s  w i t h i n  one 

month and pass a copy o f  the  p r o c e d u r e  

to  Q u a l i t y .  Programmes w i l l  have to  

work a c c o r d i n g  to  t h e s e  p r o c e d u r e s . 

Programmes must a l s o  a d v i s e  Q u a l i t y  on 

any a c t i o n  t a k e n  i n  t h e  form o f  a 

r e p o r t .

The t ime i n  which t o  h a n d l e  such 

a c t i o n  should  be one mont h .

The i n p u t s  are  the  proposed c o r r e c t  ve 

a c t i o n  r e p o r t s  as w e l l  as memo's.

The o u t p u t s  w i l l  be the  d e c i s i o n  t a k e n  

by management and a r e p o r t  t o  Q u a l i t y

51/...



on t he  problem as w e l l  as t he  

s o l u t i o n .  O u t p u t s  might  imp lement  

changes i n  o t h e r  o r g a n i s a t i o n s

i n v o l v e d .

5 u b - s  v s t em 11

The f u n c 1 1 . i  o f  t h i s  s ub -s ys te m i s  a 

m ee t i n g  where u s e r ,  c l i e n t  and p r o ­

ducer  a r e  p r e s e n t  to  d i s c u s s  or  t a k e  

a c t i o n  on any p r o b l e m s .  Th i s  w i l l  be 

a r r a n g e d  by Programmes.  Thus Program­

mes i s  r e s p o n s i b l e  f o r  t h i s  s u b - s y ­

stem and they  w i l l  a l s o  f o r m a l i s e
t h e i r  p r o c e d u r e s .

The t ime  d u r a t i o n  o f  such a m e et in g  

s ho u l d  not  be l o n g e r  t han  a d a y .

The i n p u t s  are  t h e  r e p o r t s , p rob l ems  

and recommended a c t i o n .

The ouputs  are  a c t i o n  p l a n s  f o r m a l i s e d  

by Progrommes.

S ub- sys t em 12

The f u n c t i o n  o f  t h i s  s ub -sys tem i s  to  

i mp lement  an e n g i n e e r i n g  change and

t h e  p r o c e d u r e s  f o r  such an a c t i o n  are  

l a i d  down i n  t he  Pr o du ce r  o r g a n i s a ­
t i o n .

The t ime d u r e t i i  i s  a week to a month 

to  imp lement  a change .

The i n p u t  i s  a change on paper  or  i n  

the  d e s i gn  .
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The o u t p u t  i s  an u p d a t e d  p r o d u c t .  

( S o f t w a r e  and h a r d w a r e )

The f u n c t i o n  o f  t h i s  s u b - s y s t e m  i n  t h e  

a c t  i o n , i m p l e m e n t a t i o n  o f  c o r r e c t i v e  

a c t i o n  xnd n e g o t i a t i o n  a b o u t  a 

p r o d u c t .  T h i s  i s  t h e  r e s p o n s i b i l i t y  

o f  t h e  " D i s t r i b u t o r "  o v e r  w h i c h  t h e  

" P r o d u c e r "  has no c o n t r o l .

Su h - s y s t e m  11 /  S u b - s y s t e m  14

The f u n c t i o n  o f  t h i s  s u b - s y s t e m  i s  t h e  

a c t i o n ,  i m p l e m e n t a t i o n  o f  c o n  e c t i v e  

a c t i o n  and n e g o t i a t i o n  a b o ut  a p r o ­

d u c t  . T h i s  i s  t h e  r e s p o n s i b i l i t y  o f  

t h e  " D i s t r i b u t e r " / " U s e r "  a b o ut  wh i ch  

t h e  " P r o d u c e r "  has no c o n t r o l .

S u b - s y s t e m  1 3

The f u n c t i o n  o f  t h i s  s u b - s y s t e m  i s  t o  

s t o r e  i n f o r m a t i o n  on d e v e l o p m e n t ,  d e ­

s i g n ,  p l a n n i n g  e t c . f o r  f u t u r e  r e f e r ­

e n c e .  The l i b r a r y  w i l l  be used t o  

s t o r e  t h e  i n f o r m a t i o n .

The i n p u t s  a r e  any changes  t o  p r o ­

d u c t s ,  s ys te ms  e t c  .

The o u p u t s  a r e  r e f e r e n c e s  f o r  f u t u r e  

work

6 . 2  D a t a  capt . re  r ,ub- t  tern

T h i s  s u b - s y s t e m  i s  u f  g r e a  i m p o r t a n c e  s i n c e  

i n a d e q u a t e  and f a u l t y  d a t a  i n p u t s  wou ld  makn 

t h e  s y s t e m  u s e l e s s .  Thus d a t a  and i n f o r -

5 3 / . .
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mat i on c a p t u r e  form t he  b a s i s  o f  t he  s y ­

s tem.  In t n i s  s ub -s ys te m i t  i s  o f  i m p o r ­

t a nc e  t h a t  one has a good p i c t u r e  o f  the  

p r o b l e m ,  t h a t  one communicates  w e l l  w i t h  t he  

us e rs  and have a backgr ound  o f  s t a t i s t i c a l  

t e c h n i q u e s .  But  n e v e r - t h e - l e s s  , t he  most  

d i f f i c u l t  t a s k  i s  to  o b t a i n  t i m e l y ,  a c c u r a t e  

and c ompl e t e  d a t a  from the  f i e l d .  T, . i  s w i l l  

bes t  be a c h i e v e d  i f  one a d v i s e s  f i e l d  

o p e r a t o r s  as to  what d a t a  must be c a p t u r e d ,  

how i t  i s  to  be c a p t u r e d  and how i t  w i l l  be 

r e p o r t e d  as d e s c r i b e d  by AMCP ( 4 ) .  But  

w h i l e  . o 11e . t i n n  d a t a ,  c o n t i n u o u s  t r a c k  

must be k e p t  o f  t he  c o s t  i n v o l v e d  to  

d e t e r m i n e  t h e  e f f e c t i v e n e s s  o f  t he  sys tem.

6 . 2 . 1  O b j e c t i v e  o f  t h e  d a t a  c a p t u r e  

s u b -s y s t e m

The o b j e c t  e i s  t c  c l a r i f y  t he  p u r ­

pose the  d a t a  c o l l e c t i o n  as a ba­

s i s  for  a c t i o n s ,  t o  i n c l u d e  e v e r y ­

t h i n g  i n t o  t h e  d a t a  and t o  t a k e  

a c t i o n  a c c o r d i n g  t o  the  d a t a  c o l ­

l e c t e d .  T h i s  can be a c h i e v e d  by:

P l a n n i n g  a system to  r e c e i v e  i n ­

f o r m a t i o n  in  any form.

To p r o v i d e  f o r  new d a t a  needs.

To p r o v i d e  f o r  t he  e l i m i n a t i o n  

o f  d a t a  no l o n g e r  r e q u i r e d .

To d e s i g n  a s t a n d a r d  l anguage  

f o r  d a t a  r e c o r d i n g .
To c a p t u  d a t a  on s u c c e s s f u l  

o p e r a t i o n s  as w e l l  as f a i l u r e s .  

To i n c l u d e  p l a n s  f o r  i n c o r p o r a ­

t i n g  s t a t i s t i c a l  methods f o r  

e v a l u a t  m g  d a t a .

• 5 4 / . . .



To d e t e r m i n e  minimum d a t a  r e ­

q u i r e m e n t s .

Scope o f  t h e  d a t a  r a p t u r e  sub -sy s t em

I t  i s  most i m p o r t a n t  to  p r o v i d e  on l y  

the  f a c t s  r e q u i r e d ,  t o  a c h i e v e  t h i s  

i n  a r e a s o n a b l e  t i m e  s p a n , t o  have  

d a t a  r e p r e s e n t i n q  the  t r u e  s i t u a t i o n  

( w i l l  d a t a  c a p t u r e d  r e v e a l  the  

f a c t s ? )  and to o n l y  use c o u n t a b l e  

d a t a  f o r  t h i s  s p e c i f i c  system as 

Kaoru ( 8 )  p o i n t s  o u t . An r e f e ­

rence  to  use when d e s i g n i n g  the  da t a  

c a p t u r e  system 13 t he  B. S.  5760  

P a r t  1.

I d e n t i f i c a t i o n  o f  d a t a  t o  be c 

tuned

I t  i s  i m p o r t a n t  to  ment ion  a ga i n  

t h a t  an e f f e c t i v e  d a t a  c a p t u r e  p l an  

must be c o - o r d i n a t e d  to  reduce the  

d a t a  c a p t u r e  a c t i v i t y  to  a r o u t i n e  

a c t i v i t y .  I d e a l l y  the  number of  

f a i l u r e s  shou ld  be r e c o r d e d  adequa­

t e l y  to  d e t e r m i n e  t he  cause o f  

f a i l u r e s  as s t a t e d  by J u r a n / G r y n a  

( 1 8 ) .  I n  such a s i t u a t i o n  i t  i s  

more u s e f u l  t o  a n a l y s e  a sma l l  

sample i n  d e t a i l  t h an  to  p r oce ss  

l a r g e  volumes o f  d a t a .  In t h i s  case  

t h e r e  a r e  d i f f e r e n t  c o n d i t i o n s  under  

which d a t a  is  r a p t u r e d , but  i f  the  

d a t a  c a p t u r e  '•'*> t on d i f f e r s ,  the  

d a t a  c a p t u r e ;  i l l  remai n  the

same .



Two sources  o f  d a t a  a re  t he  f i e l d  

f a i l u r e s  and i n - h o u s e  r e c o r d s  a v a i ­
l a b l e .  S i nce  the  i n - h o u s e  record?,  

e x i s t  and o n l y  have to be e n t e r e d  

i n t o  a d a t a  b as e ,  t h i s  w i l l  not be 

f o r m a l i s e d .

The f i e l d  d a t a  to  be c a p t u r e d  as de ­

t e r m i n e d  p r e v i o u s l y  as:

Wear i n f o r m a t i o n

Product  f a i l u r e
Mean t ime  between f a i l u r e s

Env i r onment

L o c a t i o n

L i f e
H i s t o r y  o f  the  p r o du c t

Spares
Consumables
f in  c t i o n i n q  problems

A c t i o n  t a k e n
R e q u i r e m e n t s  i n c l u d e d

S a t i s f a c t i o n

P a r t  numbers
P a r t  d e s c r i p t i o n s
Pr oduct  d e s c r i p t i o n s

Date
Person respon b l e

M a n u f a c t u r e r

Age
P a r t s  r e p l a c e d  

N a t u r e  o f  f a i l u r e

A p a r t  f rom t h i s  l i s t ,  t he  f o l l o w i n g  

s hou l d  a l s o  b- c o n s i d e r e d :

R e p o r t i n g  a c t i v i t y  

Drawing number
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O p e r a t i n g  t ime  

Number o f  c y c l e s  

Accumul ated  o p e r a t i n g  t ime  

Accumul ated  c y c l e s  

Date  m a i n t e n an ce  s t a r t e d  

D at e  m a i n t e n an ce  ended 

E f f e c t  o f  m a l f u n c t i o n  o f  

equipment
Symptoms o f  m a l f u n c t i o n  

C o n d i t i o n  o f  f a i l e d  p a r t

I t  was d e c id e d  to o n l y  c a p t u r e  the  

f o l l o w i n g  d a t a  from t he  " U s e r " :

Da te
P a r t  number  

P a r t  d e s c r i p t i o n  

Env i ronment  

P r od u c t  number  

Pr od uc t  d e s c r i p t i o n  

P a r t  number r e p l a c e d  

Age
Reason f o r  f a i l u r e

The reason f o r  c o l l e c t i n g  o n l y  the  

above d a t a  ~e g i v e n  i n  c h a p t e r  

6 . 2 . 4  and 6 . 3 .

6 . 2 . ti C a p t u r e  of  a c c e p t a b l e  and r e a l i s t i c  

d a t a

Once i t  has been e s t a b l i s h e d  what  

d a t a  i s  r e q u i r e d ,  the i m p o r t a n t  

q u e s t i o n  i s ;  how w i l l  i t  be cap ­

t u r e d ?  I t  i s  i m p o r t a n t  t o  ment io n  

t h a t  t h i s  a c t i v i t y  cen o n l y  be suc­

c e s s f u l l y  p e r f o r m e d  u s i n g  com­

m u n i c a t i o n  t h e o r y  which i s  very

57/. .
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o f t e n  n e g l e c t e d .

6 . 2 . 4 . 1  I n t r o d u c t i o n  to commurn-  

c a t. i o n

The most e f f e c t i v e  com­

m u n i c a t i o n  w i l l  be

a c h i e v e d  by p l a n n i n g  the  

c o m m u n i c a t i o n ,  thus an ap­

proach o f  communi ca t ion  by 

o b j e c t i v e s  was u s e d .

I t  i s  i m p o r t a n t  t o  i d e n ­

t i f y  t he  need o f  com­

m u n i c a t i n g  s i n c e  peo p le  

communicate  f o r  numerous  

r easons  such as w i s h e s ,  

c r e a t i v e  d e s i r e s ,  idea ' " ,  

needs e t c .  Ma; low,

rankeu t h e  human needs as 

p h y s i c o  l o g i c a l , s e c u r i t y ,  

s o c i a l ,  ego and s e l f  

a c t u a l i s a t i o n  i n  dec end i ng  

o r d e r  o f  i m p o r t a n c e ,  

f  o u r i e  ( 1 9 )  i l l u s t r a t e s  

t h a t  communi ca t ion  p r o ­

blems a r e  caused by t r y i n g  

to  s a t i s f y  d i f f e r e n t  

c ommuni ca t ion  needs

( l i s t e d  by f  our  i e  ( 1 9 )  as 

i n f o r m a t i o n a l ,  e m o t i o n a l , 

e n t e r t a i n m e n t ,  m o t i v a ­
t i o n a l  and i d e o l o g i c a l . )  

at  the  same t i m e .  Thus 

the s p e c i f i c  need to  com­

m u n i c a t e  in  t h i s  case was 

i d e n t e f i e d  as t To o b t a i n  

a c c u r a t e  and r e l i a b l e

58/...
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f i e l d  f a i l u r e  d a t a  f o r  t he  

use o f  a d a t a  bank f i  om 

which m e a n i n g f u l  r e p o r t s  

can be g e n e r a t e d .

6 . 2 . 4 . 2  Q u . j p r t i v e s ,  c o n s t r a i n t s
and prob l ems t o  be aware  

o f

The user  o f  t he  system 

must know why he i s  p e r ­

f o r mi n g  c e r t a i n  t a s k s  and 

how t he  system o p e r a t e s .  

Thi s  i s  o f  i mp o r t an c e

s i n c e  i t  may cause a pos­
s i b l e  r e s i s t a n c e  to  com­

m un i ca t e  . Thus when de ­
v e l o p i n g  t he  communica­

t i o n ,  t h e  above must be

k e p t  in mind as w e l l  as 

t he  cos t  o f  the  e f f o r t  to  

c a p t u r e  t he  d a t a .

The o b j e c t i v e  and con­

s t r a i n t s  f o r  the  com­
m u n i c a t i o n  were de ­

t e r m i n e d  as f o l l o w s ;

O b j e c t i v e ;  To have a
person respond i n  the  bes t  

p o s s i b l e  manner to  pe r f or m  

the  d a t a  c a p t u r e  and feed  

i t  to  t he  " D i s t r i b u t o r " .

C o n s t r a i n t s ;  The com­

m u n i c a t o r  w i l l  be the

person r e p a i r i n g  the  p r o ­

du c ts  and the  communica-

59/...
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t - ' 1 1 i  t; t 1 * i t

• w h  : I > h e  ' a p t u l

: hi ' a t .  f o r  t h e  " D i s t r i -

u t o i ' .  AJ i  t h e  d a t a  c a p ­

t u r e  w j J I  t a k e  p i a c  i n  

1 n.  "Li set  ' o r g a n i s a t i o n .

Hpp - u a c 1 Inc c 11 c u n i s t ances

t o u r i e  20 )  i s  a good 

q u i d e i i n e  to  d e t e r m i n e  

t t iese . I n  t h i s  p a r t i c u l a r  

s i t u a t i o n  the  da l  c a p t u r e  

t a k e s  p l a c e  i n  t he  "User "  

o r g a n i s a t i o n  which i s

arge  and o f f e r s  many d i f ­

f e r e n t  means to  c a p t u r e
d a t a .  The c i r c u m s t a n c e s  

under  which t he  d a t a  i s  

c a p t u r e d  can have a g r e a t  

i n f l u e n c e  on the  e v e n t u a l  

success o f  the d a t a  cap ­
t u r e  and i t  was t hus  d e c i ­

ded to  t r y  and c o n t r o l  the

c i r c u m s t a n c e s  where pos­

s i b l e  ( i . e .  t h e  d a t a  cap­
t u r e  c a r d  and p r o c e d u r e s  

w i l l  be de s ig n ed  f o r  t he  

" U s e r " )

There  a r e  f o u r  approaches  

when communi ca t ing  nameiey  

r a t i  n a l ,  humorous , s e r i ­

ous or e m o t i o n a l .  f o r  

t h i s  s p e c i f i c  case the  ap­

p roach  i s  p u r e l y  r a t i o n a l  

and s e r i o u s  s i n c e  t h e r e

60/..
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are  c o s t  i n v o l v e d  and t h e  

t o y i c  i s  p u r e l y  t e c h n i c a l .  

Th i s  was ve r y  i m p o r t a n t  to  

c o n s i d e r  i n  c h a p t .  6 . 2 . 6 . 6  

where a r e t u r n  ca r d  was 

d e s i g n e d .

6 .  2 .  4 .  4 Ana I n sir,  of the  commu­

n i c a t o r

The communicator  was

a n a l y s e d  by d e t e r m e n i n g  

t he  demographi c  p r o f i l e  of  

t he  p e o p le  i n v o l v e d  which  

was p e r f o rm e d  by the  

method d e s c r i b e d  by F o u r i e  

( 2 0 )  and van Scnoor 21 .

I n  t h i s  case t he  people  

were t he  mechanics w i t h  

the  f o l l o w i n g  c h a r a c t e r ­

i s t i c s :

Sex -  Ma les
Age -  Between 18 and 50 

y ea r s
N a t i o n a l i t y  -  South

A f r i c a n
O c c u p a t i o n  -  T e c h n i c i a n  

( m e c h a n i c s )
E d u c a t i o n  -  Std 8 t o  T '

t e c h n i c i a n
Income -  R5 0 0 - 0 0  t c

R 1 3 0 0 - 0 0  p.m.

I : v g a r ea  -  R. h . ■ .

Hav ing i d e n t i f i e d  t h e  

above , the  men1 s c . p a c i t v  

f o r  comprehens ion  a b i l i t v

61 . . .
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t o encode mess ages / is  

known. To ensur e  c o r r e c t  

d a t e  c a p t u r e  i t  was thus  

o e c i d e d  to on l y  c a p t u r e  as 

l i t t l e  d a t a  as p o s s i b l e  

and i n  a manner which can 

e a s i l y  br  u n d e r s t o o d  by a 

t e c h n i c a l  p e r s o n .

The communi ca t ion  h a b i t s  

were e s t a b l i s h e d  i n  the  

l i s t  be low t o  d e t e r m i n e  

how t h e  communi ca t ion  

s hou l d  cake p l a c e .
K i d i a  p r e f e r e n c e  -  speech  

or w r i t i n g
Media  c o m p e t i t i o n  -  spe ­

ech p r e f e r r e n c e  s i n c e  

p r a c t i c a l ,  t e c h n i c a l  peo­

p l e  n o r m a l l y  communicate  

l i t t l e  by w r i t i n g )

Channe l s  -  Th i s  w i l l  be 

kept  as s h o r t  as p o s s i b l e  

w i t h i n  t he  o r g a n i s a t i o n s .  

Code p r e f e r e n c e s  -  None 

Time p r e f e r e n c e  -  Not  on 

Wednesday a f t e r n o o n s  s i n c e  

most o f  * he employees t i k e  

p a r t  i n  t he  o r g a i s a t i o n s  

o r g a n i s e d  s p o r t i n g  ac ­

t i v i t i e s .
Time a v a i l a b l e  -  As l i t ­

t l e  as p o s s ib  1 e

Apar t  f rom t he  f a c t s  men­

t i o n e d  above i t  must be 

kep t  i n  mind t h a t  com-

62/...
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m u n i c a t o r  and d e s t i n a t i o n  

are  removed f a r  f rom each  

o t h e r .  t h e y  a r e  w i d e l y  

d i s p e r s e d  and they  r e p r e ­

sent  a g r e a t  number o f  

p e o p l e .

6 . 2 . 4 . 5  M p (11 h s f- ] e r t i cw.

T h i s  s e l e c t i o n  was p e r ­

formed a c c o r d i n g  to  F o u r i e  

( 2 2 )  k e e p i n g  i n  mind what  

wes d e t e r m i n e d  i n  c h a p t e r  

6 . 2 . 4 . 4 .  The f i r s t  s t e p  

was to  make a code a n a l y ­

s i s  to  d e t e r m i n e  which o f  

t he  seven c a t e g o r i e s  cou ld  

be used to  convey the  mes­

sage as shown be l ow:

R e t u . n  ca r ds
Te l ephone
I n s t a l l a t i o n

Sampl ing

Test  r e s u l t s

L e t t e r s

Pamphle ts

T e l ex

Computers

The nex t  s t e p  was to se ­

l e c t  a media k e e p i n g  i n  

mind t he  codes which can 

be t r i ed .  The media i s  

a n y t h i n g  used t o  a c t u a l l y  

convey t he  message and t he  

media which c o u l d  be made 

use o f  in  t h i s  s i t u a t i o n

6 3 / . . .



— 6 ' —

were

Language

V i s u a l

Sound

Touch

Smel l

Tas te

k i n e s t h e t  i c

Yes

Yes

To a
e x t e n t

No
No

No

No

ver y  s m a l l

The o n l y  media c o n s i d e r e d  p r a c t i ­

c a l  f rom th*» above were r e t u r n  

c a r d s , t e l e x , t e l e p h o n e  and compu­

t e r  s . To s e l e c t  t he  med.a to be 

used t he  media c h a r a c t e r i s t i c s  o f  

t h e s e  f o u r  were compared i n  Tab le  

4.

" n a r a c N r i s t i e

Hardware  cost  

S t o r a g e  r e q u i r e d  

R e l i a b i l i t y  

T r a n s p o r t a b i l i t y  

Obsol escence  

V e r s a t i l i t y  

Encodi ng  p o s s i b i l i t y  

Space

G eogr a ph ic  range  

Speed

O p e r a t i n g  p r o c e d u r e  

Permanence

T e l e x T e l ephone

High Low
Medium L ow
Less 100 5o Less 100%
Medium Medium

NA NA

Medium High

Good Very good
Medium Medium
Large Large

Fas t Very  f a s t
Medium Simple
Medium Medium

6 4 /  . . .
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C h a r a c- tM-1 : s t i c

Hardware  cost  

S t o r a g e  r e q u i r e d  

R e J i a b i l i t y  

T r a n s p o r t a b i l i t y  

O bso l escence  

V e r s a t i l i t y  
Encoding p o s s i b i l i t y  

Space
G e og r ap h ic  range  

Speed

O p e r a t i n g  p r o c e du r e  

Permanence

Computer

Very  h igh  

High

Less 100 %

High

NA

Medium

Good
High

Lar ge

Fas t
C o m p l i c a t e d

High

Card

Less 100 %

Table 4. A c o m p a r i s o n  oc  m e d i a  CHARAC*ERiSTlCS

I t  was d e c . ded to  . , e  R e t u r n  Cards  

to c a p t u r e  risto s i n c e  t he  c o s t s  i n ­
v o l v e d  i s  l o w , t h e r e  i s  no e ncod i ng  

c o s t  and no t r a i n e d  p e r s o n n e l  i s  

r e q u i r e d .

6 . 2 . 4 . 6  The d e s i g n  o f  the  r e t u r n  

c ar d

When d e s i g n i n g  a r e t u r n  

car d  ( see  F i g .  1 6 . )  i t  i s  

b e t t e r  to  use a g l o s s a r y  

o f  s t a n d a r d i s e d  words and 

to  acc e p t  some l o s s  o f  

eci racy and d e t a i l  r e s u l ­
t i n g  f rom t he  c oa r s e n e s s  

of  codes on i t .  The r e ­

t u r n  ca r d  must be o f  con­

v e n i e n t  s i z e  and i t  was

6 5 / ...
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t hus  d e c i d e d  to use a pos t  

car d  s i z e .  The post  card  

was de s ig n ed  so as to have  

a b r i e f ,  r a t i o n a l  and 

s e r i o u s  a r t i c l e  f o r ma t  as 

d e s c r i b e d  i n  more d e t a i l  

by F o u r i e  ( 2 2 %

The r e t u r n  card  was 

d e s i g n ed  us i ng  d e v i c e s  

ment io ned  by F o u r i e  (22 :

The page l a y o u t  was such 

t h a t  i n f o r m a t i o n  was

spread  e v e n l y  arid more 

b l a n k  space was a v a l  l i a b l e  

where a heavy t y p e f a c e  was 

u s e d . The c o l o u r  was cho­

sen k e e p i n g  t he  communica­

t o r  in mind m a i n l y  e u r o -  

pean t e c h n i c a l  and y e l l o w  

seemed to  be the bes t  

c o l o u r  s i n c e  i t  s i g n a l s  

a l e r t n e s s . ( I t  must be

ment io ned  t h a t  i f  more 

A f r i c a n s  use t he  r e t u r n  

c a r d s , t he  c o l o u r  has to

be r e v i s e d  s i n c e  y e l l o w

may i n d i c a t e  i l l n e s s  or  

' c o n v e r d i c e  t o  t h e m ) .

F i n a l l y  the  t y p e - f a c e s

were l oo ke d  at  and i t  was 

d e c i d e d  t o  use an "easy to  

r e d " f a c e  f o r  the  h ea d i ng  

and " s o l i d "  lower  case  

l e t t e r s  e l s e w h e r e  s i n c e  

t h e s e  were more l e g i b l e

t han  o n l y  c a p i t a l  l e t t e r s .

6 6 / • • •
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Once t h es e  r e t u r n  cards  

( s ee  F i g .  1 6 . )  a r e  used i n  

l a r g e  volumes i t  must be 

ass ur ed  t h a t  t h e y  a re  

l e g i t 1 e and t he  c o l o u r  is  

b r i g h t .

Dato:
Par t  number:
Part description:
Environment: Storngv ['.J

Cpern onal ; ]
T ra in in g  CJ

P a r t  n u m b e r  r e p la c  d:
P ro d u c t  n u m b e r :
P roduct  descr ip t ion :
Age: Old Q

Ncv, n
Used [ .]

R e a s o n  for fa i lure.  P u n c t i o r u l
Breakage

67/...



I

1. This c a rd  w i l l  on ly  bo ‘ j s e d  to cap tu re  d a ta  to
im prove  the  p r o d u c t . r '

2. Those c o rd s  w i l l  be c o l l e c te d  e v e ry  Tnursday 
by u person s e n t  f r o m  the d is t r ibu to r .

3. For  any e n q u i r ie s  or quer ies  a b o u t  t h is  cord
please phono Mr. X

Tel yy-yyyy

Fig. 16. AN EXAMPLE o f  a  DATA CAPTURE CARD (FRONT AND REVERSE 
SIDE)
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6 . 2 . 4 . 7 1 e c rn 11 c b 1 c o n t e n t  of  car d

Ever y  c a r d  c o n t a i n s  an 

i d e n t i f i c a t i o n  number ( s ee  

F i g ,  16.  top r i g h t  hand 

c o r n e r )  and the f o l l o w i n g  

d a t a  which must be com­
p l e t e d  by the  user  o f  the  

c a r d ;

Date

P a r t  number  

P a r t  d e s c r i p t i o n  

Env i ronment  

P rod uc t  number  

Pr od uc t  d e s c r i p t i o n  

P a r t  number r e p l a c e d  

Age

Reason f o r  f a i l u r e

The r e v e r s e  s i d e  o f  the  

c a r d  c o n t a i n s  t h r e e  p a r a ­

graphs  e x p l a i n i n g  t h e i r  

u s e , where and when they  

w i l l  have to  be r e t u r n e d  

and who can bn c o n t a c t e d  

i f  t h e r e  a r e  any q u e r i e s  

( see F i g .  1 6 . ) .

6  . 2 . A . 8  T h e  s u b  -  r. y s  t  p 't

I n  t h i s  sub -sy s t em the  

" D i s t r i b u t o r ” r e c e i v e s
p r i n t e d  r e t u r n  ca r d s  from 

t he  " P r o d u c e r "  which he 

has to d i s t r i b u t e  and keep 

a r e l i a b l e  r e c o r d  o f .  I t  

w i l l  be t he  " D i s t r i b u ­

t o r ' s "  du t y  to t r a i n  the

69/...



"Use r"  o f  t hese  c a r d s  as 

to i t s  f u n c t i o n .  The

"User "  w i l l  be r e q u i r e d  to  

co mp l e t e  t h e s e  ca r ds  con­

t i n u o u s l y  to  be c o l l e c t e d  

by the " D i s t r i b u t o r "  on a 

week l y  b a s i s .

T ie  " D i s t r i b u t o r "  w i l l  ex -  

t i a c t  any i n f o r m a t i o n  

which he r e q u i r e s  f o r  h i s  

own purpose  and w i l l  t hen  

send t he  r e t u r n  ca r ds  to  

the  r e s p e c t i v e  " P r o ­

d u c e r s " .  The " D i s t r i b u t o r "  

w i l l  a lways  l e t  the  " P r o ­
d uc er "  know whet numbers  

o f  ca r ds  were d i s t r i b u t e d .

A b l o c k  d i agram o f  the  

s ub -s ys te m i s  shown i n
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" Use r "  o f  t h e se  ca r ds  as 

t o  i t s  f u n c t i o n .  The

" Use r"  w i l l  be r e q u i r e d  to  

co mp l e t e  t hese  ca r ds  con­

t i n u o u s l y  to be c o l l e c t e d  

by the " D i s t r i b u t o r "  on a 

w eek l y  b a s i s .

The " D i s t r i b u t o r "  w i l l  ex ­

t r a c t  any i n f o r m a t i o n  

which he r e q u i r e s  f o r  h i s  

own purpose  and w i l l  t hen  

send t he  r e t u r n  cards  to  

t he  r e s p e c t i v e  " P r o ­

d u c e r s " .  The " D i s t r . b u t o r "  

w i l l  a lways  l e t  the  " P r o ­
d uc er "  know what  numbers  

o f  ca r ds  were d i s t r i b u t e d .

A b l oc k  d i agram o f  the  

s ub -s ys te m i s  shown in  

F i g .  U .
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Fnnur t dote v manual  I y recorded by the user.

D a ta  cords a re  col lected by the drstr ibutor .

J a to  is sorted a c c o r d in g  to  the p ro d u c e rs

- date s ■-•xtrv n p n  hy ’ h< l is t r ib u to r

A

I

4



6 . 3 pa t , .  , I ?.;. . N . ■■ti l- :_2_ i_t

T h i s  s u b - s y s t e m  g e n e  n  ' ^\. ih

t he  m a n u f a c t u r e r  t o  i m p r  o v • p r  . d u (  ' l es . gn  . 

p r o c e s s e s ,  t e s t s ,  f i e l d  e r v  i . c e '• . ma r k e t .  - 

s t r a t e g y  e t c . The s t e e r  ing o m m i t ' e -

the  feedba ck  system s h o u l d  moni tor  

a c t i v i t i e s  i n  t h i s  s u b - s y s t e n  . u s e i  .

There are  v a r i o u s  p o i n t s  t o  he  a wa r e  wh-  

a n a l y s i n g  feedback  d a t a  which art meri t  ' u 

by O u ra n / Gr y na  ( 1 8 ) :

A low c o m p l a i n t  r a t e  by the  customer  

does not  n e c e s sa r  1 1 ) mean t h a t  tie 

sa t  i s f l e d .

The user  i s  i n v o l v e d  and concerned  w 1 

the  e n t i r e  s e r v i c e  l i f e  o f  the  p r o d u c "  .

The user  s u f f e r s  c o s t s  d i r e c t l y  c a u s e  c. 

by f a i l u r e s  as w e l l  as i n d i r e c t  costs  

( i . e .  l a t e  d e l i v e r i e s

D u r i n g  t he  "wear  i n "  p h a s e , the  f a i l u r e ;  

ar e  h i g h l y  c o m p l a i n t - p r o n e  as comparer  

to  the  l a t e r  l i f e .

The most i m p o r t a n t  as p ec t  f o r  the  user  a n  

t he  u s e r ’ s c o s t s  and low e f f  e c t i v e n e a ;  

i n v o l v e d ,  such as r e p a i r  cost r-. 

e f f e c t i v e n e s s  l o s s ,  a d d i t i o n a l  capac 1 1 \
r e q u i r e d  due t o  p r o d u c t  downt ime ,  damaqt 

r e s u l t i n g  f rom f a i l u r e s ,  l o s t  p r o f i t s  anr  

s a f e t y  c o s t s . Th i s  s hou l d  be kept  in mi nr  

when a n a l y s i n g  the  d a t a .

6 . 3 . 1  O b j e c t i v e

There  are  s e v e r a l  o b j e c t i v e s  to t i n  

a n a l y s i s .  The m a j o r  o n e .  a r t  t he



/
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i d e n t i f e a t  ion o f  p r r o l e m s , measure ­

ment o f  the  p r o d u c t  p e r f o r m a n c e ,  

sp ar es  usages and i n p u t s  f o r  f u t u r e  

d e s i g n s .

6 . 3 . 2  Scope

The i n p u t s  and o u t p u t s  d e t e r m i n e d  

p r e v i o u s l y  a r e  the  b o u n d a r i e s  of  

t h i s  s u b - s y s t e m . The i n p u t s  w i l l  he 

the  i n f o r m a t i o n  c a p t u r e d  on the  

t u r n  c e r d s ,  the i n f o r m a t i o n  s u p p l - ~ d  

by t h e  " D i s t r i b u t o r "  ( e . g .  the  card  

numbers and l o c a t i o n s ,  the  s t o ck s  at  

t he  "Use r"  venues e t c . )  and the  

" P r o d u c e r ' s "  i n f o r m a t i o n  ( e . g .  the  

d a t e s  when b a t c h e s  were r e l e a s e d ,  

i n s p e c t i o n  r e p o r t s  on ba t che s  e t c .

The r e v e r s e  s i d e  of  each r e p o r t  w i l l  

p r e s e n t  the  m a t h e m a t i c a l  method of  

how t ne  r e s u l t s  were c a l c u l a t e d , so 

t h a t  anyone making use of t he  r e p o r t  

knows how the  r e s u l t s  were d e r i v e d .

The a n a l y s i s  w i l l  o n l y  be pe r f or med  

on a sample o f  d a t a ,  thus s t a t i s t i ­
c a l  t o o l s  and s t a n d a r d s  such as M i l -  

std  416 (see  Appendix V I )  shou ld  be 

used t o  check the v a l i d i t y  o f  the  

a n a l y s i s .  Depending on t he  amount  

o f  d a t a  to be p r o c e s s e d , i t  i s  

recommended to  make use of  computer  

f a c i l i t i e s  f o r  the a n a l y s i s .

6 . 3 . 3  System e r r o r s

The v a l i d i t y  o f  the d a t a  c a p t u r e  an-  

a n l y s i s  w i l l  be c o n t r o l l e d  by t he

73/...
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use o f  the f o l l o w i n g  t e c h n i q u e s .

6 . 3 . 3 . 1  I f  use i s  made o f  a 
computer  f a c i l i t y  f o r  the  

a n a l y s i s ,  checks have to  

be b u i l t  i n t o  t he  s o f t w a r e  

to  p e r f o r m  t he  a n a l y s i s .
The f o l l o w i n g  i n f o r m a t i o n  

w i l l  oe a v a i l a b l e :

USf H -

Da te  o f  r e p a i r  

P a r t  number  

P a r t  d e s c r i p t i o n  

Env i ro nment  

P rod uc t  number 

P r od u c t  d e s c r i p t i o n  

P a r t  r e p l a c e d  

Age o f  p r o du c t  

Reason f o r  f a i l u r e

DISTRIBUTOR -

L o c a t i o n
Number o f  p r o d u c t s  at  the  l o c a t i o n  

Card number
R e s p o n s i b l e  person at  l o c a t i o n  

Number o f  ca r ds  per  l o c a t i o n

PRODUCER -

D ates  o f  b a t c h  numbers when they  l e f t  

t he  f a c t o r y
Insp  ' t i o n  r e p o r t s  o f  the  b a t c h e s  

D e t a i l s  about  he p r o d u c t

The d e f e c t  r e p o r t s  which  

" A f t e r  S a l e s  S e r v i c e ”

7 4 / . . .
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r e c e i v e ,  a r e  a l s o  an i n p u t  

which w i l l  be used to com­

par e  to t he  d a t a  a n a l y s i s  

f i n d i n g s .  Th i s  e n a b l e s  

t he  " P r o d u c e r "  to compare  

the  e f f e c t i v e n e s s  o f  the  

two sys tems .

The r e p o r t s  which can be 

g e n e r a t e d  are  l i s t e d  i n

6 .1  to  show up any p r o b ­

lems in  thr s o f t w a r e  i t ­

s e l f .

6 . 3 . 3 . 2  The v a l i d i t y  o f  t he  da t a
on the  r e t u r n  ca r ds  w i l l  

be m o n i t o r e d  by compar ing

p a r t  numbers w i t h  the  p a r t  

d e s c r i p t i o n s ,  c he c k i n g  the  

l e n g t h  o f  p a r t  numbers , 

compar i ng  p r o d u c t  numbers  

w i t h  p r o du c t  d e s c r i p t i o n s ,  

c h e c k i n g  d a t e s  ( i . e .  no 

f u t u r e  d a t e  e t c . )  and

a s s u r i n g  t h a t  a l l  t he  

ca r ds  have been compl et ed  

f u l l y .

6 . 3 . 3 . 3  The r esponse  by the  work­
shops w i l l  be m o n i t o r e d  by 

ke e p i n g  a r e c o r d  o f  the  

number o f  r e t u r n  cards  

sent  i n  e v e r y  month,  what  

l o c a t i o n s  ( p e r s o n s )  sen t  

t h e r  i n  and i f  t h i s  f l o w  

i s  c o n t i n u o u s  and r e a s o n ­

a b l e .  The forms which

were f i l l e d  i n  i n c o r r e c t l y  

per  m ont h , per  l o c a t i o n

7 5 / . . .



w i l l  a l so  be m o n i t o r e d . 

Q u a l i t y  w i l l  then g e n e r a t e  

a ba r  c h a r t  as shown i n  

F i g .  17.  f o r  each l o c a t i o n  

on a month ly  b a s i s .

No of forms 
received

Location 1.

JAN. F E B . M A R APR.

 »
Month



No of form s  
received

Location 2.

MonthA P R .FEB-JAN

: Correct fo rm s  received 

F a u lty  fo rm s  rece ived

Fig 17. Bor c h a rt to identefy the correct and fa u lty  d a ta  re tu rn  
c ard s  rece ived  per m onth  per lo c a tio n

7 7 /
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Thus i t  can e a s i l y  be 

m o n i t o r e d  which l o c a t i o n s  

are  r e p o r t i n g  s a t i s f a c ­

t o r i l y  so t h a t  probJems  

can be f o l l o w e d  up to  

i mprove t he  s i t u a t i o n  of  

d a t a  r e p o r t i n g .

6 . 3 . 3 . 4  The r e s u l t i n g  r e p o r t s  can 

be compared to t he  " A f t e r  

S a l e s  S e r v i c e "  prob l ems  

i d e n t i f i e d  and the  " D e f e c t  

R e p o r t s "  r e c e i v e d  from t he  

" D i s t r i b u t e r "  t o  see i f  

t he  system i s  e f f e c t i v e  

and i f  t h e r e  i s  any con­
n e c t i o n  between d i f f e r e n t  

c o m p l a i n t s .

6 . 3 . 4  The r e p o r t s

R e f e r i n g  to  t h e  l i s t  o f  p o s s i b l e  r e ­

p o r t s  ( T a b l e  3 . )  o n l y  a number o f
s e l e c t e d  r e p o r t s  w i l l  be g e n e r a t e d

from t he  a n a l y s i s  and used i n  t he  

sy s te m.  At a l a t e r  s t a g e  , ad­

d i t i o n a l  or  o t h e r  r e p o r t s  can be 

g e n e r a t e d , bu t  up t o  t h i s  p o i n t  in  

t ime  on l y  a few r e p o r t s  w i l l  be r e ­

q u i r e d .

C r i t i c a l  p a r t s  w i l l  be p r i n t e d  i n  

b o l d  t h r o u g h o u t  the  r e p o r t s  so t h a t  

any c r i t i c a l  p a r t  ( i d e n t i f i e d  by the  

" P r o d u c e r s "  des i gn  r e c o r d s ) can im­

m e d i a t e l y  be i d e n t i f i e d .

7 8 / .
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6 . 3 . 4 . 1  A c o n t r o l  c h a r t  o f  n u m b e r  

o f d e f e c t i v e s

Re por ts  w i l l  be g e n e r a t e d  

f o r  each product a s shown 

i n  F i g .  18.

20

10

UCL

P
Sub-groups

Fig. 18. A CONTRO- CHART FOR THE %  DEFECT! /ES

n -  number o f  p r o d u c t s  at  

t he  "Use r"  venue 

p -  p e r c e n t a g e  o f  f a i l u r e s  

o f  the  p r o d u c t  per  week

P = number o f  f a i l u r e s  = jon 

n n

P = Z p n  

En

- P )UCL = p + 3 / p (1

R e f e r e n c e  was made to  

Kaoru ( 2 3 )  on c o n t r o l

c h a r t s  f o r  t h es e  r e p o r t s

7 9 / . .  .
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which w i l l  be g e n e r a t e d  

f o r  each p r o d u c t  w i t h  a l l  

t he  new and o l d  p r o d u c t s  

d i s c a r d e d .

6 . 3 . A . 2 A c o n t i g u o u s  h i s t o g r a m

No of m onths  
frequency
range w as  
reco rd ed

2 b \

20

15

T A

T h i r  h i s t o g r a m  as shown by 

J u i a n  ( 2 4 )  w i l l  be p l o t t e d  

to  d e t e r m i n e  som; t ype  o f  

f r e q u e n c y  d i s t r i b u t i o n  per  

p a r t  and per  p r o d u c t . I t  

must be noted t h a t  t h i s  

w i l l  be under  c o n d i t i o n s  

o f  the "Doer"  ( i . e .  how he 

r e a l l y  sees the  f a i l u r e s  

i n  h i s  a p p l i c a t i o n ) . The 

h i s t o g r a m  ( f i g .  1 9 . )  can 

be used to d e t e r m i n e  the  

mean f a i l u r e  r a t e .

These r e p o r t s  a re  o n l y  on 

f a i l e d  p a r t s  and p r o d u c t s .  

I f  a l a r g e  amount o f  d a t a  

i s  a v a i l a b l e  a mean and 

s t a n d a r d  d e v i a t i o n  can be 

c a l c u l a t e d  f o r  the  

d i s t r i b u t i o n .

HISTOGRAM FOR 
PRODUCT A

10 20 30 40 50 60 70 80 90 Frequency range of failures

Fiq. 19. BAR GRAPH OF NO OF MONTHS FREQUENCY RANGE WAS RECORDED VS. 
FREQUENCY RANGE OF FAILURES PER PRODUCT

8 0 / . . .



6 . 3 . 4 . 4  A bar  graph o f  f r a c t i o n  

D e f e c t i v e  per  month

The number of  d e f e c t s  per  

p a r t  can b" c a p t u r e d  and 

i f  the  p a r t  i s  an A, B or  

C i t e m .

A -  S e r i o u s  e f f e c t  on 

f i t n e s s  f o r  u s e .
B -  C r i t i c a l  e f f e c t  on 

f i t n e s s  f o r  u s e .

C -  Minor  e f f e c t  .. n 

f i t n e s s  f o r  u s e .

f r a c t i o n  d e f e c t i v e  =

n c . d e f e c t i v e  

no.  o f  p r o d u c t s

R e p or t s  as shown i n  F i g .  

20.  w i l l  be g e n e r a t e d  f o r  

each p r o d u c t .

f r a c t io n s  DEFECTIVE  
FOR Jfw uA R Y

08- item

item

itemitem02

ProductsProduct Y

FiQ. 20. A GAR GRAPH OF THE FRACTION OF PARTS DEFECTIVE PER  
PRODUCT PER MONTH.
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t>.  ? . 4  . 5 C u m u l a t i v e  f a i l u r e s

C u m u l a t i v e  f a i l u r e s  w i l l  

be p l o t t e d  per  p a r t  and 

per  p r o du c t  as shown i n  

F i g .  21 .  F u r t h e r  r e f ­

e r e nc e  m a t e r i a l  about  c u ­

m u l a t i v e  f a i l u r e s  can be 

o b t a i n e d  f rom Jur an  ( 2 5 )  

and Murdoch ( 2 6 )  . By an­

a l y s i n g  t h e  s l o p e  of  t h e  

g r a p h ,  t.ve rages  and

t r e n d s ,  prob l ems can be 

i d e n t i f i e d .

At a l a t e r  s t a ge  one can 

c u m u l a t i v e l y  add the  d i f ­
f e r e n c e  between t he  v a l u e  

r e c o r d e d  and an a p p r o x ­

i m a t e  a ve r age  v a l u e  but  a t  

t h i s  s t a g e  n o t h i n g  i s  

known about  the  p r o d u c t s  

( i . e .  no a ve r ag es  a t  a l l ) .

No Of "  CUMULATIVE FAILURES ^ A P o r t  7
fa ilures FOR PRODUCT AO
per month ^  A  Part 6

per pro- /  Z  AJ 12
4 

3

Month*

Q 21. A GRAPH OF CUMULATiVE FAILURES PL"R PART PER 
PRODUCT PLOTTED AGAINST TIME
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1 i t f ' e i  i  u I- e b p e : p a r t

‘ ! ht i . r o d u r  ‘ r and  o f  a l l

* t i f  n r  u d u c t  • an show n  i ri 

l j  g . 1 I - . n a s e t i  on t h e

’ ' h p ®it o  p r i . n v j . t i i f  d e s c r i b e d

\ Jurai

NO 0" :)Qi u  
le fe c  tive  per 
p roduc :  per 
nor th

A PARET ANALYSIS FOF
•^ROD. iC t /  croR JANUARY

■ i

Nc o* pro­
ducts defect­
ive per 
product 
rc.rtge per 
t  on f r

A PARETO ANALYSIS FOR 
PRODUCT RANGE FOR JANUARY

3

C

w roduct type

Fig 22. A PARETO ANALYSIS OF PARTS PER PRODUCT AND 
THE COMPLETE PRODUCT RANGE.



P a r e t o  a n a l y s i s

T h i  i a n a 1 v t- i : • t h e  : e -

c o r a  o f  f a i l u r e s  p e i  p a r t  

o f  t h e  p r o d u c t s  a n d  o f  a l l  

t h e  p r o d u c t s  a s  s h o w n  i r  

F i g .  2 2 .  t a s e o  o n  t h e  

P a r e t o  p r i n c i p l e  d e s c r i b e e  

b v  O u r a n  16 .

A PARETO ANALYSIS FOR 
PRODUCT X FOR JANUARYNo of ports  

d e fe c tiv e  per 
product per 
m onth.

No of pro­
ducts defect­
ive per 
product 
range per 
month. &

PARETO ANALYSIS FOF 
PRODUCT RANGE FDR JANUARY

Product typt

Fig. 22. A PARETO ANALYSIS OF PARTS PER PRODUCT AND 
THE COMPLETE PRODUCT RANGE.

(13 . . .



6 . 3 . 4 , 7  F i e l d a i l u r e ver sus
f a c t o r y  r e j e c t

This  r e p c r t  compares p r i n ­

c i p a l  f i e l d  f a i l u r e s  w i t h  

the  p r i n c i p a l  f a c t o r y  r e ­
j e c t s .  I t  i s  a l i s t  o f  

both  and t hese  can be com­
pared p e r i o d i c a l l y .

The f a i l u r e s  per  "User "  
venues

these a r e  compared every  

month per  p r o d u c t  as shown 
i n  F i g .  2 3 .

F a ilu res  
recorded per 
product per 
month

PRODUCT X FOR 
JA N U A R Y

7

6

5

3

2

i i  n i  iv v v i  v i i  v i i i  ix User locations

Fig. 23. A BAR GRAPH OF FAILURES PER PRODUCT VS 
USER VENUE.

8 4 / . . .
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6 . 3 . 4 . 9

6 . 3 . 4 . 1 0

T a b u l a t i o n s

A l i s t i n g  can be made o f  

t he  f a i l u r e  r a t e  by d e f e c t  

t ype  per  p a r t  per  p r odu ct  

i n  o r d e r  o f  i m por tan ce  as 

p e r f o rm e d  by J u r a n / G r y n a  
( 2 7 ) .

f a i l u r e  p a t t e r n s

The o n l y  i n f o r m a t i o n  

a v a l  l i a b l e  i s  t he  t ime  

when the ba t ch  l e f t  the  

" P r o d u c e r "  and i f  the  p r o ­

duct  i s  new, o l d  or  n o r ­
m a l l y  u s e d . Thus l i f e  

c ur ve s  can be p l o t t e d  to  

o b t a i n  a " b a t h t u b "  curve  

as d e s c r i b e d  by B e s t e r -  

f i e l d  (9 but  they  i n c l u d e  

t r a n s p o r t , s t o r a g e , use 

e t c .  as shown i n  f i g .  24 .  

This  w i l l  a ga i n  be the  

l i f e  which the  " Use r"  ex ­

p e r i e n c e s  o f  the  p r odu c t  

i n  i t s  e nv i r o n m e n t  which  

can be o f  v a l ue  to  the  

" P r o d u c e r " .

R V . . .
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Failure rate  
per product 
per month

LIFE CURVE FOR PRODUCT A

Months since  
product le f t

Fig. 24. A L IFE  CURVE OF PRODUCT FA ILU R E RATE VS TIME FOR 
EACH PRODUCT

fa c to ry

6 . 3 . 4 . 1 1  A l i s t p a r t s  per

pr odu ct

A l i s t  can be g e n e r a t e d  

which g i v e s  the  A, Band C 

P a r t s  per  p r odu c t  as shown
i n  T a h l p  S.

PRODUCT A RART B PART C PART
X----------- 3 1 7

2 3 8
4 10
5 12 

6
13
IS

Table 5. TABLE OF PARTS in  EACH PRODUCT
8 6 / . . .



-  8 6  —

6 . 3 . 4 . 1 2  R e l i a b i l i t y

The r e l i a b i l i t y  and the  

a v a i l a b i l i t y  can be d e t e r ­

mined i f  the  p r o d u c t s  and 

p a r t s  a re  i d e n t e f i e d  which  

have f a i l e d  more t han  

o n c e . D e t a i l e d  i n f o r m a ­

t i o n  r e f e r i n g  t o  the aoove  

i s  p r e s e n t e d  by Anderson  

( 2 9 )  .

MTBF = Mean t i m e  b e f o r e  

f a i l u r e

MTTR = Mean t ime  to  r e p a i r

t
- / > (  x) dx

R e l i a b i l i t y  = e

A v a i l i a b i l i t y  = MTBF______
MTBF+MTTR

 1_  = %
MTBF

t  = Time

. r i s  a f u n c t i o n  o f  x 

at  any r o i n t  i n  t ime  t .

Tnus a r e l i a b i l i t y  and 

»,TFf can be d e t e r m i n e d  

j r  t he  p r o d u c t s  and p a r t s  

l e r e  r e p e t a t i v e  f a i l u r e s  

occur  .

8 7 / . . .
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6 . 3 . 4 . 1 3  C o s t  a n a l y s i s

The cos t  per  p a r t  i s  r e ­

corded w i t h  the p r o d u c e r , 

thus the  t o t a l  c os t  per  

p r o d u c t  or p a r t  can be de­
t e r m i n e d  and r e p r e s e n t e d  

i n  a P a r e t o  d i agram as 

shown : n f i g .  25.

P rod uc t  cos t  = Number o f  

p r o d u c t s  f a i l e d  x cos t  o f  

t h a t  p r o d u c t .

P a r t  cost  = Number o f  

p a r t s  f a i l e d  x cos t  per  

p a r t

Thus an a n a l y s i s  per  p r o ­

duct  and o f  the compl e t e  

p r o d u ct  range can t e  gen­

e r a t e d  .

Cost ot 
p arts  defect­
ive per pro­
duct per 
month 
[Rand]

4000-

3000

2000

1 0 0 0

A PARETO ANALYSIS FOR 
PRODUCT V FOR JANUARY

88/...
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6 . 3 . 4 . 1 3  Cos t ,  a n a l y s i s

The c. is t  per  p a r t  x s r e ­

corded w i t h  the  p r o d u c e r *  

thus t he  t o t a l  c os t  per  

pr odu ct  or  p a r t  can be de­
t e r m i n e d  and r e p r e s e n t e d  

i n  a P a r e t o  d iagram as 

shown i n  F i g .  25.

Product  c os t  = Number of  

p r o d u c t s  f a i l e d  x cos t  o f  

t h a t  p r o d u c t .

P a r t  c os t  = Number of  

p a r t s  f a i l e d  x cos t  per  

p a r t

Thus an a n a l y s i s  per  p r o ­

duct  and o f  the compl e t e  

pr oduct  range can be gen­

e r a t e d .

Cost ot 
p a rts  defect­
ive per p*o-
duct per
month
[Rand]

4000

A PARETO ANALYSIS FOR 
PRODUCT V FOR JANUARY

2 3 6 11 pQ ft no

8 8 / . . .
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Cost of pro- 1i A PARETO ANALYSIS FOR THE
ducts defect­ PRODUCT RANGE FOR JANUARY

ive per
product^QQQQ
range per
montn goOO
[R a n d s ]

6000'

4 000

2000

w  X Z Y V S O N L G  Product type 

Fig. 25. A PAPETO ANALYSIS OF THE COST OF PARTS Pr R PRODUCT 
AND THE COST OF PRODUCTS PER PRODUCT R J ivC

6 . 3 . 4 . 1 4  Spares usages

The s pa re s  usage r e q u i r e d  

f o r  l o g i s t i c  purposes w i l l  

be d e t e r m i n e d  by one o f  

. l u r an / G ry n a  ( 27 ) 1 s methods  

e v e r y  month ( s p a r e s  per  

p r odu c t  per  m o n t h ) .  For  

example f o r  1000 p r o d u c t s  

per  month :

Nj= number o f  f a i l e d  

p a r t s  i  per  1000 p r o d u c t s  

per  month

j  -  t he  number o f  months

Then f o r  t h a t  p r od u c t  the  

ave rage  usage o f  spares  as 

seen by the  " U s e r ” w i l l  be

ev...
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Table 6.

N ,  N i j

j x lDOO

Thus as t i m e  p r o c e e d s , 

t h i s  e s t i m a t e  w i l l  more 

and more c l o s e l y  r e f l e c t  

t he  e xp e c t e d  spa re s  usage  

by the " Use r"  A l i s t  w i l l  

be p r i n t e d  per  p r od u c t  as 

shown in  T a b l e  6.

PRODUCT PART NO USAGE'ne rm on th  per p ro d u c t-N  )

A 16 2?

27 10

3 5

1 3

6

i

2
2

9 1
4 1

10 1
15 0
4 0

1 0

13 0

14 0

17 0
18 0

B 23 29

1 17
3 9

6 3

2 3

; i

A LISTING OF THE SPARE PARTS USAGE PER PRODUCT

90/...
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5.3.4.15 List

4 l i s t  o f  r e p e a t e r s  per

p a r t  i n  o r de r  o f  f r e q u e n c y  

w i l l  be g e n e r a t e d  f o r  each 

p r o d u c t .

Examples o f  computer  programmes to  

e v a l u a t e  h i s t o g r a m s ,  x and R c h a r t s ,  

np c h a r t s  and cusum c h a r t s  a re  g i v e n  

i n  " j o u r n a l  o f  Q u a l i t y  T ec hno l ogy "  

J a n . 1969 ,  A p r i l  1969 ,  J u l y  1969 and 

J a n .  1970 r e s p e c t i v e l y .

4 . 3 . 5  1 he s u p - sv.»tern

T h i s  s ub -sys tem w i l l  o p e r a t e  as

f o l l o w s :  The " P r o d u c e r ” ( Q u a l i t y

D e p a r t m e n t )  r e c e i v e s  i n f o r m a t i o n  

f rom "Programmes" ( A f t e r  S a le s  S e r ­

v i c e ) ,  the  " D i s t r i b u t o r "  ( r e t u r n  

ca r d s  and d e f e c t  r e p o r t s )  and from
t he  M a n u f a c t u r i n g  D e p a r t m e n t .

Q u a l i t y  r e c e i v e s  t h i s  i n f o r m a t i o n  

and e n t e r s  i t  i n t o  t h e i r  d a t a  L^nk.  
The da t a  i s  t hen  a n a l y s e d  end r e ­

p o r t s  a re  g e n e r a t e d .  These r e p o r t s  

are  then sent  to  Programmes f o r  f u r ­

t h e r  h a n d l i n g .

The sub -sy s te m can be r e p r e s e n t e d  as 

shown in  F i g .  15.

91/...
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PRODUCER

Fig. 15.

DISTRIBUlO

R eports  and  
fa ilu re  d ata  
form s are  
sent tc  quality

PRODUCER

q u a l it y

Q uality  sorts the in co m es  docum entation

Q U A LITY

Quality en ters  the in fo rm atio n  

m to a e rm m a l

QUALITY

The d a ta  is being p ro cessed  by 

a com puter

QUALITY

The resulting rep o rts  are printed

QUALITY

The reports are  sorted and sent to the 
re levan t d ep artm en ts

PROGRAM M ES

_0W DIAGRAM OF THE DATA ANALYSIS -SUB SYSTi_N

9 2 / . . .



Table 7

I f  n -  ' H t .BV W : .1 j  f , °  ’ : , f" 8 ^ '

■ . • ,,p. f • i ien t  o n e i i • ■ • •« s i n c e  most  o f 

* • t. ' - p o r t s  w i l l  on ' v Df g e n e r a t e d  i f  t hey
. .  s p e , l a i i y  ' a g u e s ' e d .  ' he  r e p o r t s  w h i c h  

w ;  i oe g e n e r a t e d  m a i e g u l a r  b a s i s  ^re a . 

-,nnwr in  i ah ie

e () u r t. L n a p t e r  t reouency

a n o n  t i n u n  i n  h i s t  o g r a n  

: u m u l a t i v ” f a i l u r e '  

u a r e t  ci a n a  1V8.1t  

a . . u r e -  o e t  u se  

. e n  u e s 

l i s t  i n  a : v -  - 

' D a t e s  i s a o f

LRt

. at> ; . i '

6 . 5 , 4 . 2

6 . 3 . 4 . 5

6 . 3 . 4 . 6  

r . ' . 4 . P

- . . A . 1 '

' .  $ . 4 , 1 4  

• . 5 . 4 . 1 '

Mont h ly  

Mont h i y  

Monthly  

Monthly

M o n t h i i  

M o n th ly  

M o n th lv  

Monthly

,S T )P Tp|(.- .gppDRTy AHIC'H ■NIL- Btr GENERATE'

ne ,, . ni s a m p l e  r e p o r t s

< t np a b o v e .



bcb
i
z
3
4
5
6
7
8
9
13
11
11
13
14
15
16
17
1 i
19
20
21
2 2
23
24
25
26
27
2«
29
30

SAMPL E REPORT

This c h a p t e r  snows how ' ne r e p o ’ - we i r  i b t a .  e , . 
A set  o f  r e a l i s t i c  dumm\ oar a are genera -  

r e q u i r e d  on the "Re t ur n  c a r d " . See Appenn . ■
This da t a  i s  s o r t e d  by the computer anc a jmL> - 
of  p r i n t e d  l i s t s  are  qene r a t  e o . Se* Appenn.  • 
V I I I - X I )  Then the r e q u i r e d  r e p o r ' i are i i ■ . e- 
c a l c u l a t e d  and the r e s u l t s  are showr t. he ■
pt . t o f  t h i s  c h a p t e r  . Any act  ior  t  he ‘ ak e. w . 1 . 

be as based on these r e p o r t s .

The s o r t  on the computer  * at per formed js .n *  

s o f t w a r e  o f  the Bets Graph i cs  C ac am. 1* *3?
necessary  to e n t e r  two shor t  prooramme* as snow  

i n  F i g .  3 * . to s e l e c t  anc r orma* ‘ he oar e . '  0  ■'  

and the  da t a  output  or the p r i n t o u t - .

vR * 1-
SCLNTRCL L l ST . R2 C T . 7 A 3 L £ t 5 E T :
3EGI N  d a t a  BASE = a C 8 S : C R 0 1 9 : l l :
. i' VELS :

1 R EPOR' i  
15 UPDATE:

I TEMS:
DATE t U£(  1 e l 5  ) *.
P A R . U 2 (  I t  1 5 ) :
OESCt U101 I t  1 5 ) :
E N V t U 2 ? l t ! 5 )
PRCDMC t U 2 ( I t  1 5 ) :
P R C C E S t U 2 l I t  1 5 ) :
P A R R E P t U 2 d t l 5 ) T  
AGE t U 2 ( I t  15 )■
FAlL, U 2 t l i l 5 ) •
FQRMt  U4 < 1 1 1 5 1 :

SETS:
n a m e : P i C E T . C . C A C l * :
ENTRY: CA'r 5 ,
PAR,
uE 3 C,
E N V ,
3RCDNC• 
PP.CDES .
PARSE e.
6GC,
F A I L ,
FORK:
c a p a c i t y : ' f :

! C =

< c e t :  r  q A f  \  DA ^ a 3AS
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p a , P I  15 1C

1 RCPCRT H I , " F A I L U R E  C A T A " - ' ^ :

= t , E = « ,  « = =  o ^ c .
PART AGE F A I L U R E " * 7 ? .3

5 H3 » " N O • R E P " , 1 9 :
6 h3e"MGe ] ) E S " , ) d , S P A C E  A1 :
7 3 , P A R , 5 :
e o , P R C O N C , i i :
q O » PARR E P » 1 9 :
10 o , C A T E , 2 9 :
11 3 , e n v , 3 a :
12 C , C E S C , * 6 * .
13 C , F O R M , 5 2 :
14 C.  PROBES. 57 ;
15 C , A G E , 6 3 ;
16  3 , F A I L , 6 9 :
17  S 3 , PAR:
13 S 2 ,  PRCDNC:
19 s i . c a t e :
2 0  T 3 ,  P A f t . e O . S r,ACE Al  , CCUNT.
21 T 2 , P R C : > C « 9 0 . C C U N T  ;
22 E \ C ;

EC =

Fig. 31. L PROGRAM TO FORMAT THE DATA INPUT AND OUTPUT

Once t h i s  had been c o m p l e t e d , the p r i n t o u t s  we.e
o b t a i n e d  and used to g e n e r a t e  r e p o r t s .  Each
r e p o r t  i s  i n t r o d u c e d  by g i v i n g  a s ho r t  d e s c r i p t i o n

o f  how t hese  were d e r i v e d .

7 . 1  A CONTINUOUS HISTOGRAM

Table  8.  was o b t a i n e d  from tne p a r t s  which f a i l e  

d ur i ng  A p r i l  ( 0 4 ) ,  May ( 0 5 ) ,  3 j n e  ( 0 6 )  and J u l y
( 0 7 )  which a re  g i ven  on the p r i n t o u t  i n  APPEND IX 

( X I ) .  ( i . e .  the  PART TOTAL f o r  each p a r t  number ) .

F a i l u r e  r a t e  = No f a i l u r e s 

No o f  p a r t s

FOR*

95/...
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MONTH PART_NO NO OF FAILURES TOTAL MONTH PART NO NO OF FAILURES TOTAL
Apr i l

May 1 2  —  36

PART NO NO OF FAILURES TOTAL MONTH PART NO NO
1 2 June 1 1
2 5 3 9
3 2 7 3
4 2 9 2
5 1 10 2
7 2 11 5

11 1 13 1
10 2 15 1
21 2 16 1

19 23 1
1 2
2 3 July 1 8
3 4 2 1
6 3 3 18
7 1 7 4
8 1 10 3

11 2 11 o
12 1 12 4
16 1 13 2
17 1 16 2
22 1 18 2
26 1 19 2

n 25 1

Table 8. a  l i s t  o f THE NUMBER OF PARTS PER

49

PER MONTH FOR FOUR PRODUCTS

From T a b l e  8 .  the  a ve r age  f a i l u r e  r a t e  per  

month per  p r o d u c t  A i s  :

APRIL : F a i l u r e  r a t e  = 1 9 / 4  = 4 . 7 5

MAY : F a i l u r e  r a t e  = 2 1 / 4  = 5 . 2 5
JUNE : F a i l u r e  r a t e  = 3 6 / 4  = 9 . 0 0

JULY : F a i l u r e  r a t e  = 4 9 / 4  = 1 2 . 25

S i m i l a r l y  f o r  p a r t  1 o f  p r o d u c t  A:

APRIL s F a i l u r e  r a t e  = 2 / 4  = 0 . 5 0
MAY ! F a i l u r e  r a t e  = 2 / 4  = 0 . 5 0

9 6 / . . .
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JUNE : F a i l u r e  r a t e  = 1 / 6  = 0 . 2 5

JULY i F a i l u r e  r a t e  = 8 / 6  = 2 . 0 0

S i m i l a r l y  For p a r t  3 o f  p r o d u c t  A:

APRIL
MAY

JUNE
JULY

F ■ i l u r e  r a t e  

F i l u r e  r a t e  

F l u r e  r a t e  

F l u r e  r t e

2 / 6  0 . 5 0
6 / 6  z i . 0 0

9 / 6  = 2 . 2 5  

1 8 / 6  = 6 . 5

S i m i l a r l y  f o r  p a r t  11 o f  p r o d u c t  A:

APRIL
MAY

JUNE
JULY

F a i l u r e  r a t e  = 1 / 6  = 0 . 2 5

F a i l u r e  r a t e  = 1 / 6  = 0 . 2 5

F a i l u r e  r a t e  = 5 / 6  = 1 . 25
F a i l u r e  r a t e  s 2 / 6  = 0 . 5 0

To p l o t  bar  graphs o f  ' n o .  o f  months f r e ­
quency range was r e c o r d e d 1 versus  ' f re quenc y  

range  o f  f a i l u r e s '  ve r y  l i t t l e  da t a  was 

a v a i l i a b l e  ( i . e .  o n l y  6 months from which no 

r e a l  d i s t r i b u t i o r  can be i d e n t e f i e d )  but  

t hey  were p l o t t e d  as shown i n  F i g .  2 6 .

No of 
m onths  
frequency  
range w as  
recorded

HISTOGRAM FOR PRODUCT A

5

6

T c P W A l-IO .O ] Frequency range of failures

97/...
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HISTOGRAM FOR PART 
OF PRODUCT A.

No of 
m onths  
frequency 
range was 
recorded

- , cr -1,50] [1,51 -2 ,CO] Frequency range
of fa ilures

No of 
months 
frequency 
range w as  
recorded 4

3

2

No of 
m onths  
frequency 
range w as  
recorded^

[0-1,06]

[0-0,SOT

..JO]

[0,51-1,00]

HISTOGRAM FOR PART 3 
OF PRODUCT A

;2 01- 3,00] [3,01- 4,00] Frequency range
of fa ilu res

HISTOGRAM FOR PART 11 
OF PRODUCT A.

[1,01 -1,50] Frequency range recorded

F I G - 2 6  r s
PART AND PRODUCT. 9 R /
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7 . 2  C U M U L A T I V E  SUM OF F A I L U R E S

The i n f o r m a t i o n  r e q u i r e d  i s  the  number o f 

f a i l u r e s  per  p a r t  per  month which can be 

o b t a i n e d  from Tab le  8 .  i n  c h a p t e r  7.1 and 

sumar i sed  as shown in  Tab le  9 .  The d a t a  is  

p l o t t e d  i n  a graph o f  ' c u m u l a t i v e  average  

f a i l u r e s  per  p a r t ' ve r sus  ' t i m e ' as shown in  

F i g .  27.

' \ ^ P A R T  NO. 

M O N T H ^ ^

1 2 7 11 16

No. of f a i l u r e s

A p r i l 5 2 1 0

Mav 2 3 1 2 1

June 1 9 3 3 1

J u l y 8 1 4 2 2

C u m u l a t i v e no. o f f a i l u r e s

A p r i l 2 5 2 1 0

hay 4 8 3 3 1

June 5 17 6 8 2

J u l y 13 18 10 10 4

Cumulative a v e r a g e  no. o f

f a i l u r e s . ( - C u m u l a t i v e  n o .

of fa ilu re s  devided by 4)

A p r i l C .3 0 1.25 0.50 0 .25 0.00

May 1.00 2.00 0.75 0 .75 0 . 25

June 1.25 4.75 1.50 2 .00  0.50

July 3.25 4.50 2.50 2.50 1.00

Table 9 A TABLE o f  CUMULATIVE FAILURES PER 
p a r t  p e r  m o n th .

9 9 / . . .
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7 . 2  C U M U L A T I V E  SUM OF F A I L U R E S

The i n f o r m a t i o n  r e q u i r e d  i s  the number of  

f a i l u r e s  per  p a r t  per  month which can be 

o b t a i n e d  f rom Tab le  8 .  in c h a p t e r  7 .1  and 

sumar ised  as shown i n  Tab le  q . ' he  da i. a if> 

p l o t t e d  i n  a graph o f  ' c u m u l a t i v e  ave r age  

f a i l u r e s  per  p a r t '  versus  ' t i me '  as shown in 

F i g .  27.

^"-s^^PART NO. 

MONTH''''''*.

1 2 7 11 16

No. o fa i lu r e s

A p r i l 2 5 2 1 0

May 2 3 1 2 1

June 1 9 3 5 1

Ju ly 8 1 4 2 2

Cumulative no. of f a i lu r e s

A p r i l 2 5 2 1 0

hay 4 6 3 3 1

June 5 17 A 8 2

Ju ly 13 16 10 10 4

Cumulative average no. 0

f a i l u r e s .( -Cumulative \ o .

of f a i lu r e s  devided by 4)

A p ril 0 .5v 1.25 0. 50 0.25 0.00

May 1 00 2.00 0. 75 0.75 0.25

June 1.25 4.75 1 50 2.00 0.50

July 3 .25 4.50 2 50 2.50 1.00

Table 9. A TABLE o f  CUMULATIVE FAILURES F tF  
p a r t  p e r  m o n th .

9 9 / .  .
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Cumulative 
no of
fa ilu res  per 
p a rt per 
month.

CUMULATIVE FAILURES FOR THE 
PARTS OF PRODUCT A

P art

P art
Port

P art

MonthsJu lyApril

Fjg. 27. A 3RAPH OF CUMULATIVE NO. OF FAILU^ ES PER PART PEP 
MONTH VS TIME

100/..
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7 . 3  A P A R E T O  A N A L Y S I S

PART n o . n o . of parts f a il e d , average failur es  per

____________________ PART PER MONTH.

13 — 13_ „  0.81
4 X 4

2 9   -  = 0 56
4 x 4

40 — ACL » 2.50
4 x 4

= 0.13
4 x 4

1 - -  0.06 
4

3 0.19
4 x 4

1° — = 0.63
x 4 

1
4 x 4

7

0.06

0.19
4 x 4

10 5  L -  „  o 31
4 x 4

11 9  2_ „  o.56
4 x 4

12 5 „  o.31
4 x 4

13 4  6 -  .  o 25
4 x 4

14 1  L  ,  o.06
4 x 4

15 1 . i _  « o.Oo
4 x 4

16 4  A_ .  o.25
4 x 4

17 1  L  „  o,06
4 x 4

101/.
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7 . 3  A P A R E T O  A N A L Y S I S

PART NO. NO. OF PARTS FAILED. AVERAGE FAILURES PER
PART PER MONTH.

1 13 — i i .  ,  0. 61

0. 56 

2 .50

0. 13

13
4 X 4

9 \ ___ 5 -  ,
4 x 4

40 — 40_ ,
4 x 4

22
4 x 4

i I

4 x 4

3 ___3_

4 x 4

10 _ i o .
4 x 4

1 1
4 x 4

3 3
4 x 4

5 5
4 x 4

9 9
4 x 4

5 5
4 x 4

4
4 x 4

1 1
4 x 4

1 ___ 1_
4 x 4

4 4
4 x 4

1 ___ L_
4 x 4

= 0.06 

* 0.19 

*- 0.63 

= 0  .06 

-  0.19

10 5  2 -  « 0.31
4 x 4

11 ^  —  *» 0.56
4 x 4

12 5  —  «= 0.31
4 x 4

33 4  4_ -  o 25
4 x 4

14 1  i -  -  0 .06
4 x 4

15 1 — — —̂ m  o . 06
4 x 4

16 4  4_ .  0 25

4 x 4

17 1  L_ „  o .06

1 0 1  /
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NO. OF PARTS FAILED. AVERAGE FAILURES PER
PART PER MONTH.

PART NO.

0.13

0.13

20 0.13

0.06

0.19

0.06

0.00

0.06

O.Ot

Table 10. A l is t  of  f a i l u r e s  p e r  p a r t

Tabic  10.  was o b t a i n e d  by r e c o r d i n g  the  pro  

duct  number and PART T( AL i n APPENDIX V I I I

Average f a i l u r e s  per  = No. o f  f a i l u r e s  

p a r t  per  month No. o f  months *  No.

o f  p r o d u c t s

1 0 2 / . . .



t

w c i uy< 
a llu re s  p e n  

j r r ‘; oe' - j

vl.

A

■ -) V V

F,c 28 ■ V V ' ■ Kx.n >l



7 . 4

From APPENDIX X • ce , ■ • •

( T R ) was added 

added t o  g i v e  45 and

c h a r t  o f  1 f a i l u r e s  p e r  p i  oduc . ;>* • •

v e r s u s  ' u s e r  v e n u e 1 w a s  p l o t t e d  l  " o w  

F i q .  29 .

F a i l u r e s  per  p r od u c t  = \ o .  n r oduct  f a x i a :  e ;
No.  months

In t h i s  case o n l y  two venues were v - ^- 

namely t r a i n i n g  (TR)  and o p e r a t i o n a l  ( O P ) .

f a i lu r e s  f o r  p r o d u c tFailures 
per pro- 
d u rt per 
month

OperationalTraining

Fig. 29. A BAR GRAPH OF FA ILUR ES PER PRODUCT PER 
MONTH VS USER VENUE.

1 0 4 / . . .
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7 . 5  COST A N A L Y S I S

The cos t  per  f a i l u r e  per  p a r t  per  month was 

o b t a i n e d  by m u l t i p l y i n g  the  ave rage  1 f a i l ­

u r es  per  p a r t  per  mont h1 as o b t a i n e d  i n  

Tab le  1 0 . c h a p t e r  7 . 3  by 1 the  cos t  o f  the  

spare  p a r t '  as shown in  Tab le  11.  A P a r e t o  

di agram was then o b t a i n e d  by p l o t t i n g  ' c o s t s  

per  f a i l u r e s  o* ( ' a r t s  per  m ont h1 ve r sus  1 the  

p a r t s '  as shown in  Fig.  30.

PART NO. NO. FAILED COST PER PART TOTALL COST

1 0.81 R 0.50 R 0.41

2 0.56 R 0.20 R 0.11

3 2 .50 R 0.80 R 2.00

7 0.63 R 1.20 R 0.76

10 0.31 R15 .00 R 4.65

12 0.31 R 5.20 R 1.61

4 0.13 R 2.00 B 0.26

5 0.06 R 2.00 R 0 .12

6 0.19 R 3.00 R 0.57

8 0.06 R 5.00 R 0.30

9 0.19 R15 .00 R 2.85

11 0.56 R20.00 P 11.20

13 0.25 R16.00 R 4.50

14 0.06 R50.00 R 3 .00

15 0.06 R 1.00 R 0.06

16 0.25 R 3.00 R 0.75

17 0.06 R 2.00 R 0.12

18 0.13 R 2.00 R 0.26

19 0.13 R 2.00 R 0.26

20 0.13 R 5 00 R 0.65

21 0.06 R 1.00 R 0.06

22 0.19 R 1.00 R 0.19

23 0.06 r : >.00 R 0 .90

24 0.00 R89.00 R 0.00

25 0.06 R 5.00 R 0.06

26 0.06 R 0.80 R 0.06

Table 11. A l is t  o f  FAILURE COST PER PART

1 0 5 / . . .



A PARETO ANALYSIS FOR THE 
COST OF PARTS FOR PRODUCT A

11 TO TB U 9 3 17 23 7 16 20 6 1 6 4V  19 22 S 17 2 15 21 25*262^ P a rt'n o . 

Fig. 30. A PARETO ANALYSIS OF COST OF PARTS PER PRODUCT.
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7 . 6  S P A R T S  U S \ 0 i

The spares  usage w i l l  be the same as Tab le  

10.  in  c h a p t e r  7 . 3 .

107/.. .
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8.  CONCLUSION

A da t a  f eedback system such as the  one d e s c r i b e d  

i n  t h i s  document , w i l l  improve the  p r o d u c t s  and 

g i v e  management a r e a l i s t i c  measure o f  the  p r o du c t  

p e r f o r m a n c e .  The f a i l u r e  a n a l y s i s  must i d e n t i f y  

i f  they are  due t o  m a i n t e n a n c e , des ign  o f  the spe­
c i f i c  p r o d u c t ,  q u a l i t y , m a t e r i a l  or  o p e r a t i n g  p r o ­
c e d u r e s .  Apar t  f rom such i n f o r m r t i o n  about  the  

p r o d u c t ,  the  f o l l o w i n g  w i l l  be i d e n t i f i e d  (as ob­

s e r v ed  by the " Use r"  d u r i n g  h i s  o p e r a t i o n s ) :

f a i l u r e  r a t e

l i f e
spares  r e q u i r e d

cos ts  i n v o l v e d

T h i s  system has been d ev e l oped  w i t h  the above-  

ment ioned  p o i n t s  i n  mind,  b u t  th r e a l  t e s t  i s  the  

implement  at  i o n .

The company f o r  whom t h i s  system was dev e l oped  has 

nev er  o p e r a t e d  such a sys tem.  Thus i t  i s  a new 

concept  which shou ld  be m a r k e t e d .  To implement  

i t ,  t h i s  r e p o r t  w i l l  be sent  to  management and a l l  

t he  r e l e v a n t  p e o p le  who w i l l  be d i r e c t l y  i n ­
v o l v e d .  Having made t he  system known,  a des ign  

r e v i e w  w i l l  be h e l d  and the system w i l l  then be 

updated i f  r e q u i r e d .  Once management a p p r o va l  has 

been o b t a i n e d ,  p r e p a r a t i o n s  w i l l  be made to i m p l e ­

ment the system f o r  a t r i a l  p e r i o d  at  two or t h r e e  

"User "  venues.  Th i s  w i l l  be c a r e f u l l y  m o n i to r e d  

and a f t e r  such a t r i a l  p e r i o d  a r e p o r t  w i l l  be 

made,  on the b a s i s  o f  whic a second des ign  r e v i e w  

w i l l  be h e l d .

An approach o f  t h i s  n a t u r e  is r e q u i r e d  s i n ce  t h e r e  

a r e  cos ts  i n v o l v e d  which shou ld  be kept  as low as

108/.



p o s s i b l e , a l s o  one must c o n s i d e r  the need f o r  

e l i m i n a t i n g  t s  many problems as p o s s i b l e  b e f o r e  

i m p le m en t i ng  the  system on a l a r g e  s c a l e .
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APPENDIX I

The forms which f o l l o w  are  the r e s u l t s  o f  i n t e r v i e w s ,  

c o n d u c t e d . The f o l l o w i n g  i n f o r m a t i o n  is  a summary of 

t he  more i m p o r t a n t  f a c t s  o b t a i n e d  d u r i n g  the  i n t e r v i e w .

1 1 0 / . . .
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Q u e s t ! o n a i r e

1.  Name: 

1

2 .  U r g a n i s a t i o n :

Producer 1 (Programs)

3.  I s  t h e r e  a need f o r  a d a t a  feedback  system?  

No

4 .  What i s  t he  reason f o r  t he  d e c i s i o n  made in  3?
A s im ilar system controlled by the "Program#M,"department exists  
Bv a formal system defect reports are received from the "I ser 
which are referred  to the Producer 1 "Engineering" department.

5 .  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by 

you?

Not applicable

6 .  I s  the  t i m e  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t ?

Not applicable

7 .  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can be 

used by such a system?

Defect reports

8.  Comments:
The person interviewed was not co-operating f u l ly  since he 
f e l t  that I  was in te r fe r in g  with nis work.

111/...
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Q u e s t i o n a l r r

1.  Name:

2

2.  O r g a n i s a t i o n :
Producer 1 (Manufacturing)

3.  Is t h e r e  a need f o r  a da t a  f eedback system'*

Yes

4 .  What i s  t he  reason f o r  the  d e c i s i o n  made in  3?

We know too l i t t l e  about the areas of safety, fu n c t io n a b i l i ty ,  
log is tics  and cosmetics of our products.

5.  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by

you?
An analysis by Quality
Defect analysis by Engineering
A cost analysis must be made available

6 .  I s  the  t ime  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t ?
The information should be received as soon as possible

7 .  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can be 

used by such a system?
Defect reports are ava ilab le  from the User
Build books are ava ilab le  per lot per weapon of the products 
which leave the factory

8.  Comments:
Sees a d e f in ite  need for such a system

112/...
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Q u e s t i o n  c u r e

1.  Name:

3

2 .  O r g a n i s a t  i o n :

Producer 1 (Procurement)

3 .  I s  t h e r e  a need f o r  a da t a  feedback system?

Yes

4 .  What i s  t he  reason f o r  t he  d e c i s i o n  made in  3?

To trace any fa u lts  that have occurred in  m a te r ia l.
To trace any bad q u a lity  in  e x te rn a lly  procured parts.
To pick up system problems of the User.

5 .  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by

you?
Reports on m ateria l which has fa ile d
Reports on fa ilu re  of vendor supplied components. The nature 
of fa ilu re  of these sub-contracted items should be known.

6 .  I s  the t ime  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t  ?

As soon as possible

7 .  What d a t a / i n f o r m a t i o n  i a a v a i l  a b l e  which can be 

used by such a system?
None since "Procurement" does not keep any records.

8 .  Comments i
"Procurement" feels  a need for such a system, since Just because 
no fa ilu re s  were reported , does not imply that there were none 
which concerned them.

1 1 3 / . . .
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Q u p s t i o n a i  r e

1 . Names

4

2 . O r g a n i s a t i o n :

Producer 1 (Engineering)

3 .  I s  t h e r e  a need f o r  a da t a  feedback  system?

Yes

4 .  What i s  the  reason f o r  the d e c i s i o n  made in  3?

There is  no feedback and important inputs for Logistics and
Design a v a ila b le .

5 .  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by
you?
A l l  inform ation which can be used for design and lo g is t ic s .

6 .  I s  t he  t i m e  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­
p o r t a n t ?
The inform ation capture and the generated reports must be continu­
ous .

7 .  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can be 

used by such e system?

None of th is  kind

8 .  Comments:  

None

1 1 4 / . . .
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m r  u a i 11 8 a t  i u n :

Producer 1 i Qua I" t v

!■■ ‘ neT-fr' b need f o ■ a n a t. 8 f e e d b a c k  s y s t e m ?

Vet

What is t ne • eeson f o r  the  d e c i s i o i  mar.e in  3°

To decrease problems caused by i iK * r> o r  d u a l i ty  , ± o dent i
£y contract shortcomings
To id e n t i fy  problem? and make them knov so tha t co rrec tive
action  car. be taken
To monitor a l l  products p re se n tly .
What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by

vou9
Q u a li ty  cost reports  
Product sa fe ty  soch reports  
R e l i a b i l i t y  reports  
M a in ta in a b i l i ty  reports  

F a i lu re  I alLe

I s  the t i m e  t h a t  i n f o r m a t i o n  i f  r e c e i v e d  im­

p o r t a n t ?
As soon as possible

What d a t a / i n f o r m a t  ion i s  a v a i l  a b l e  which can be 

used by such a system?
Build books
C la s s if ic a t io n  of defects

Comments:

The analysis chould be based on how c r i t i c a l  a part is .  I f  
i t  is a very c r i t i c a l  part any fa ilu re s  recorded should be 
followed up by immediate action.
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Q u e s t l o n a i r e

1 • Name: 

6

Organj  sa t  i o n :

Producer 1 (Engineering)

Is t h e r e  a neei  f o r  a d a t e  feedback system?  
Yes

4 .  What i s  the reason f o r  the  d e c i s i o n  made i n  <•

Need feedback of the products performance in the f ie ld .
Although such a system ex is ts ,  which is claimed tc be working 
w e ll ,  one should t ry  to imporve i t .

5 .  What r e p o r t s  and i n f o r m a t i o n  would be required ov 
you?

A report of Mean Time Between Fa ilures , would be the most impur- 
tan : ,  but is i ts  not believed that th is  can be achieved Defect 
Environmeninet reports are important for analysis. R e l ia b i l i t y .  
Defects, Cause, Environment, Action etc must be captured

6 .  I s  t h e  t ime  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  i » .  
p o r t e n t ?

As soon as possible; through the present channel information  
±8 lost or delayed for too long.

■ t a ,  i n f o r m a t i o n  i s  a v . , 1  a b l e  which can be 
ured b, j ch a system?

t i .  re b i l i t y  is  tested on sample sizes of new products 
Rur. r'' .  data is  only captured at Producer 1, and not once the 
Os has obtai- ed i t .

Comments;

I t  cannot be seen how any valuable r e l i a b i l i t y  data c*o be cap­
tured by such a system.
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Q u e s t i o n a l  r e

1.  Name:

7

2 . Organ!sai .  ion :

D is t r ib u t io n

3.  I s  t h e r e  a need f o r  a da t a  feedback  system?

Yes

A. What i s  t he  reason f o r  the d e c i s i o n  made ir.  3?
Many unsuccessful a - f u p s  have been made to  develop such a sys­
tem, since the prest-uc & stem is  not working p ro p erly .

5.  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by 

you?
R e l i a b i l i t y  feedback is  req u ired . Other lo g is t ic  problems th a t  
are e x is t in g  should alSo b e n e f i t  from th is  in fo rm a tio n . S tore ,  
spares, re p a irs  etc can b e n e f i t .

6 .  I s  t he  t i m e  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t  ?
As soon as possible

7.  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can t e  

used by such a sys t e m?
None except fo r  some very in fo rm a l in fo rm a tio n .

8.  Comments:
D i f f i c u l t  to  obtain in form ation  since the system is  so long 
and a lo t  of in form ation  is  lo s t  and d is t o r t e d .

117/...
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Q u e s t i o n a l  re

1.  Name:

8

2 .  O r g a n i s a t i o n :
Producer 1 (Engineering)

3.  I s  t h e r e  a need f o r  a da t a  f eedback system' '

Yes

4 .  what  i s  the  reason f o r  the d e c i s i o n  made in  V

For many products l i f e  is not q u a l i f ie d  in  house and data should 
be used as design feedback

3.  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by 

you?
R e l i a b i l i t y  in form ation  coupled to l i f e  inc lud ing  t r a c e a b i l i t v  
of f a u l ts .  In form ation  on lo g is t ic ,  l i f e ,  spares and maintenance

I s  t he  t ime  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t  ?
As soon as possible

7 .  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can be 

used by such a system?
The data that is  ava ilab le  is not s u f f ic ie n t

8.  Comments:
The present system is  not working properly.

1 1 8 / . . .
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Q u e s t i o n a l  r e

1 . Name:

9

2 .  O r g a n i s a t i o n :

User representative

3.  I s  t h e r e  a need f o r  a d a t a  feedback  system^

Yes

4 .  What i s  the reason f o r  t he  D e c i s i o n  made in 3? 

Only incident of fa ilu re s  are recorded at th is  stage.

3 .  What r e p o r t s  and i n f o r m a t i o n  would be r e q u i r e d  by

you?
From the feedback action must be taken such as spares used, 
rework made, replacemnts made and m odifications.
One requires fa ilu re  data as w e ll as subjective opinions about 
the products.

6 .  I s  the  t i m e  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t ?
The data capture should be continuous

7.  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can be 

used by such a system?
A l l  parts are numbered and the locations and environment where 
they are situated should not be d i f f i c u l t  to determ ine.

8.  Comments:
I n  the present system the communication chain is too long.

1 1 9 / . . .



-  1 1 9  -

C l u e s t i o n a i r c

1 . Name:
10

2 .  O r g a n i s a t i o n :
Producer 1 (Programs)

3.  I s  t h e r e  a need f o r  a data  feedback system?

Yes

4 .  What i s  the reason f o r  the d e c i s i o n  made i n  3?

I f  there are more systems i t  w i l l  be easier to id e n t ify  e/.j.s 
t ing  problems

5.  What r e p o r t s  and i n f o r m a t i o n  woul be - e q u i r e d  by

you?
What defic iencies e x is t , where requx: t  .ts are exeeded and 

technical d a ta .

6 .  I s  t h e  t ime  t h a t  i n f o r m a t i o n  i s  r e c e i v e d  im­

p o r t a n t ?
As soon as possible

7 .  What d a t a / i n f o r m a t i o n  i s  a v a i l  a b l e  which can be

used by such a system?
A system of defect reporting

8 .  Comments:
A l l  systems should work v ia  "Programs" department.

1 2 0 / . .
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A P P E N D I X  I I

Symbols used i n  the  f low  c h a r t s .

DOCUMENTATION

MANUAL INPUT

SORTING

PROCESS

EXTRACT INFORMATION

ENTER INFORM." ■ LON INTO TERMINAL

121/..
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A P P l N D I X  III

Proposed system I .

Each sub - system i s  addressed i n  more d e t a i l  as 

w e l l  as the  a c t i v i t i e s  between t he  two 

s u b - s y s t e m s .  ( i . e .  a c t i v i t i e s  between sub-sys tem  

1 and sub -sys tem 2 were addressed as l i n k  1,2)

S u b - sv stem 1

Th i s  i s  the da t a  c a p t u r e  which t a k e s  p l a c e  

i n  the  " Us e rs "  o r g a n i s a t i o n  by t he
" D i s t r i b u t o r " .  The i n f o r m a t i o n  ( d e t e r m i n e d  

v e r y  r o u g h l y  in  4 . A)  1 be c a p t u r e d  by the  

" D i s t r i b u t o r "  as we 1 as any o t h e r  i n ­
f o r m a t i o n  about  the "User"  ( i . e .  h i s  s t o c k s ,  

s i z e  o f  b u s in e ss  e t c . )  The system w i l l  i n ­

c l u d e  some means o f  m o t i v a t i o n  to o b t a i n  the  

d a t a  as w e l l  as a c a r e f u l l y  des igned  method 

of  min ima l  i n t e r f e r e n c e  w i t h  t he  " User s"  

a c t i v i t i e s .  Th is  w i l l  be a c h i e v e d  by making  

use o f  p s y c h o l o g i c a l  and communi cat i on  t e c h ­

n i qu es  and to  c o l l e c t  on l y  n e c e s sa r y  da t a  i n  

o r d e r  t o  a c h i e v e  t he  o v e r a l l  o b j e c t i v e .

L i nk  12 s T h i s  i s  t he  p h y s i c a l  d a t a  c a p t u r e  

by t he  " D i s t r i b u t o r "  from t he  " U s e r " .

Sub-system 2

The " D i s t r i b u t o r "  r e c e i v e s  t he  d a t a ,  e x ­
t r a c t s  w h at e ve r  he r e q u i r e s  by use o f  h i s  

own system t o  do so.

L i nk  2L3: T h i s  i s  o n l y  a dummy l i n k .

1 2 2 / . . .
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S u b - s y s t e m  3

At  t h i s  s t age  t he  " D i s t r i b u t o r "  o r g a n i s e s  

t he  d a t a  a c c o r d i n g  to  the  d i f f e r e n t  P r o ­

d u c e r s .  The s o r t e d  d a t a  w i l l  then be sent  

away to  the r e s p e c t i v e  " Pr o d u c e r s "  on forms  

des igned  by t hem.

L i nk  : The d a t a  i s  sen t  from the

" D i s t r i b u t o r "  to the " P r o d u c e r " .

S u D - s s s t e m  4

The "Programmes" Depar tment  o f  the  

" P r o d u c e r "  r e c e i v e s  the da t a  ( i t  i s  company 

p o l i c y  t h a t  a l l  e x t e r n a l  a c t i v i t i e s  or  i n ­

f o r m a t i o n  must o p e r t e  t hrough Programmes)  

and passes i t  i m m e d i a t e l y  to the  3u a 1 i  t  y 

D e p a r t m e n t .

L ink  4*5 $ The d a t a  i s  i m m e d i a t e l y  passed on­

to  the  i , u » l i t >  D e p a r t m e n t .

Sub-system 5

The D u a l i t y  De par tment  r e co r d s  the  da t a  in  a 

computer  d i t  a bank or  i n  l e d g e r s  t hus  en­
t e r i n g  the  i n f o r m a t i o n  i n t o  an a n a l y s i s  

s y s t e m .

L i nk  \ 6 : Th is  i s  - n l y  a dummy l i n k .

Sub-system 6

The d a t a  which has been r e cor de d  w i l l  be 

a na l y s e d  r e s u l t i n g  i n  a number o f  r e p o r t s  

f o r  v a r i o u s  d e o a r t m e n t s  and o r g a n i s a t i o n s .

1 2 5 / . . .
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Th i s  i s  a compl e t e  sub-system which w i l l  be 

deve l oped  in  more d e t a i l  a t  a l a t e r  s t age  

and w i l l  be a ch i e v e d  by a computer  a i ded  

da t a  p r o c e s s i n g  s y s t e m . The da t a  bank w i l l  

a l s o  i n c l u d e  i n f o r m a t i o n  g e n e r a t e d  by the  

" P r o d u c e r "  ( i . e .  i n s p e c t i o n  r e p o r t s ,  ba tch  

numbers , da t es  o f  d e l i v e r y  e t c . )  The r e ­
p o r t s  w i l l  then be sent  to  Programmes f o r  

f u r t h e r  a c t i o n  on them.

L i nk  6.7; The r e p o r t s  a re  sent  t  ) Program­

mes.

Sub-svstem 7

Programmes r e c e i v e s  the  r e p o r t s  and s o r t s  

out  t he  r e p o r t s  which are ment s p e c i f i c a l l y  

f o r  Programmes.  The o t h e r  r e p o r t s  are  then  

sent  t o  the  de p ar tm en t s  and o r g a n i s a t i o n s  

f o r  which t hey  were i n t e n d e d .  Eg.  L o g i s t i c s  

o b t a i n s  i n f o r m a t i o n  about  s p a r e s , E n g i n e ­

e r i n g  about  p r o du c t  r e l i a b i l i t y  and r e ­

s p e c t i v e  f a i l u r e s  e t c .

L i n k s  7.8; 7.9; 7,10; 7.11; 7.12; 7.13: The
r e p o r t s  a r e  sent  to  v a r i o u s  de p ar tm en t s  who 

a t t a c h  a "Recommended A c t i o n "  r e p o r t  and 

send t hese  back t o  Programmes.

Sub-system B

The E n g i n e e r i n g  Depar tment  r e c e i v e s  t h e i r  

r e p o r t  and they  an a ly s e  any prob l ems u r v i g  

t h e i r  own s y s t e m . To d ev e l op  such a system 

i s  the  r e s p o n s i b i l i t y  of E n g i n e e r i n g .  I h e r e  

i  a a p r o v i s i o n  i n  the  system e n a b l i n g  

E n g i n e e r i n g  to v i s i t  the  "User"  venue and 

i n s p e c t  p r o d u c t s ,  d e f e c t i v e  p a r t s ,  e n v i r o n ­
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ment e t c .  E n g i n e e r i n g  a n a l y s e s  the s p e c i f i c  

problem and w r i t e s  a s h o r t  "Recommended 

A c t i o n "  r e p o r t  which i s  sent  to  Programmes.  

I f  t h e  problem t u r n s  out  not  to be an 

e n g i n e e r i n g  p r ob l e m,  t he  r e p o r t  should  be 

sent  to  the depar tment  r e s p o n s i b l e .

L ink  83:  Th i s  is  o n l y  a dummy l i n k .

L i nk  8,11; 8.12; 6.13: In  t hese  l i n k s  the
r e p o r t s  are  be i ng  sent  f rom Programmes to  

the r e l e v a n t  d e p a r t m e n t s .

L i nk  8,14: In  t h i s  l i n k  the  r e p o r t  as w e l l
as t he  "Recommended A c t i o n s "  are  sent  to  

Programmes.

Sub -  s '• s t etr Q

In t h i s  sub-sys tem a dep ar tment  i d e n t i f i e s  a 

s p e c i a l i s t  or  a group o f  peo p l e  to i n v e s t i ­
g a t e  a s p e c i f i c  f a i l u r e  at  the  "User"  end.  
Programmes w i l l  i n  due course  be i n f o rm ed  as 

to who the peo p l e  a r e ,  what t h e i r  p l a n  of  

a c t i o n  i s  to  be and where t e i r  i n v e s t i ­

g a t i o n  i s  to t a k e  p l a c e .

L i n k  9,10: Th is  i s  a memo to  be sent  to
Programmes to i n fo r m them about  the d e t a i l s  

of  a v i s i t  to  the  " U s e r " .

Sub-svstem 10

In t h i s  sub-sys tem Programmes n e g o t i a t e s  and 

a r r a n g e s  w i t h  the "User"  f o r  a s p e c i a l i s t  

or group o f  peo p le  to v i s i t  the  "User"  l o ­

c a t i o n  i n  t he  s h o r t e s t  t ime  p o s s i b l e .  

Programmes w i l l  make use of  t h e i r  " A f t e r
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S a l e s  S e r v i c e "  s t a f f  to f u l f i l l  t h i s  

f u n c t i o n .  Du r in g  t hese  a r r a n g e m e n t s , " A f t e r  

Sa l es  S e r v i c e "  should  a l s o  f eedback summary 

o f  the d a t a  c a p t u r e d , r e s u l t i n g  a c t i o n s  and 

thank  the  "User"  f o r  h i s  c o - o p e r a t i o n .

The i n f o r m a t i o n  which the " A f t e r  Sa les  

S e r v i c e "  Depar tment  c a p t u r e s  d u r i n g  the  

course  o f  t h e i r  work - u s t  be fed back to  

Q u a l i t y  so t h a t  the r e s u l t s  o f  the feedback  

systems can be compared to  those  o f  the  

" A f t e r  Sa les  S e r v i c e "  D e p a r t m e n t .

L i nk  10,7:. These are  t he  f i n d i n g s  of  " A f t e r  

S a l e s  S e r v i c e "  sent  to  Q u a l i t y .

L i nk  10.1: These are  v i s i t s  by the " P r o ­

ducer"  t o  the  "User"

Sub-system 1 i

The Q u a l i t y  Depar tment  r e c e i v e s  t h e i r  r e p o r t  

and they  a n a l y s e  any problems by us ing t h e i r  

own s y s t e m . To dev e l op  such a system i s  the  

r e s p o n s i b i l i t y  o f  Q u a l i t y .  There i s  a p r o ­
v i s i o n  i n  t he  system e n a b l i n g  Q u a l i t y  to  

v i s i t  the  "User "  venue and i n s - e ' t  o r o d u c t s , 

d e f e c t i v e  p a r t s ,  env i ronmei  e t c .

Q u a l i t y  a n a l y s e s  t he  s p e c i f i c  problem and 

w r i t e  a s h o r t  "Recommended A c t i o n  R e p o r t " 

which i s  sent  t o  Programmes . I f  the  

problem t i . r n s  out  not  to be a q u a l i t y  

p r o b l e m,  the r e p o r t  sh o u ld  be sent  to  the  

d e p a r t m en t  r e s p o n s i b l e .
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, i nk 11,14: I n  t h i s  1 I ok t h e  r e p o r t  as w e l l

as t h e  " Recommended  A c t  i o n  R e p o r t "  a r e  s e n t  

t o  P r o g r a m m e s .

Sub-svstem 12
The M a n u f a c t u r i n g  Depar tment  r e c e i v e d  t h e i r  

r e p o r t  and t h e y  a n a l y s e  any problems us i ng  

t h e i r  own s y s t e m . To dev e l op  such a system 

i s  the  r e s p o n s i b i l i t y  o f  M a n u f a c t u r i n g .  

There is  a p r o v i s i o n  i n  the system e n a b l i n g  

M a n u f a c t u r i n g  to  v i s i t  the "User"  venue and 

i n s p e c t  p r o d u c t s ,  d e f e c t i v e  p a r t s , e n v i r o n ­
ment e t c . M a n u f a c t u r i n g  a n a l ys e s  the
s p e c i f i c  problem and w r i t e s  a shor t  "Recom­
mended A c t i o n "  r e p o r t  which i s  sent  to  

Programmes.  I f  t he  problem t u r n s  out  not to  

be a m a n u f a c t u r i n g  p r ob l e m ,  the  r e p o r t  

s h o u l d  be sent  to  the dep ar tment  r e s p o ns ­

i b l e .

l i n k  12,9: Th i s  i s  on l y  a dummy l i n k .

I  m k  12,14: In t h i s  l i n k  the  r e p o r t  as w e l l
as the "Recommended A c t i o n  Re p o r t "  are sent  

to Programmes.

bub-system 13

The Procurement  Depar tment  r e c e i v e  t h e i r  

r e p o r t  and they a n a l y s e  any problems us i ng  

t h e i r  own s y s t e m . To d ev e l op  such a system 

i s the r e s p o n s i b i l i t y  o f  P r o c u r e m e n t . There  

is a p r o v i s i o n  in  the system e n a b l i n g  

Procurement  to v i s i t  the "User "  venue and 

i n s p e c t  produ t s , d e f e c t i v e  p a r t s , e n v i r o n ­

ment e t c . Procurement  a n a l y s e  t he  s p e c i f i c

1 2 7 / . . .
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problem and w r i t e  a s h o r t  "Rer cmmender -  

A c t i o n "  r e p o r t  w h i c h  i s  sen t  t o  P r o g r a m m e s . 

I f  the  problem t u r n s  o u t  not t o  be a o r  o-  

curement  p r ob l em,  the r e p o r t  s h o u l d  be s e n t  

to the  d ep ar tm ent  r e s p o n s i b l e .

L i nk  13,9: Th i s  i s  o n l y  a dummy l i n k .

L i nk  13.14: In  t h i s  l i n k  the  r e p o r t  as wel  .
as the "Recommended A c t i o n  Re por ts "  are  

sent  to Programmes.

Sub-svstem 14
Programmes r e c e i v e s  the  "Recommended A c t i o n "  

r e p o r t s  and t a k e s  a c t i o n  based on the recom­

menda t i ons  o f  the r e p o r t s . The Programmes 

dep ar tment  can a r r a n g e  i n t e r n a l  m e e t i n g s ,  

e x t e r n a l  m ee t in gs  or  n e g o t i a t e  w i t h  t h e  

"User "  and " D i s t r i b u t o r "  to  oec ide  on what  

BC4- ion co u ld  be t a k e n .  A f t e r  Programmes 

have d ec ide d  on s d e f i n i t e  a c t i o n .  t he 

" U s e r " ,  the  " D i s t r i b u t o r "  and a l l  d e p a r t ­
ments in  the  " P r o d u c e r "  o r g a n i s a t i o n  have to  

be i n f o r m e d .

L i n k  14,15: Programmes i n fo rms  the

" D i s t r i b u t o r "  about  any a c t i o n  t a k e n .

Sub-system 15

The " D i s t r i b u t o r "  e v a l u a t e s  the r e p o : i  ano 

g i v e s  h i s  i n p u t s ,  or  t a k e s  any a c t  i or r e ­

q u i r e d .

L i nk  15.16: The " D i s t r i b u t o r "  inform? t h-

"Use r"  about  any a c t i o n s  t a k e n .

1 2 8  . . .
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5 u b - s v s t e m 11>

Necessary  n e g o t i a t i o n s  are  u n d e r t a k e n  and 

any a c t i o n s  which has been de c ide d  on,  w i l l  

be fed back i n t o  the  system.

L i n k  16.1 ! The " User s"  are  i n fo rm ed  by
t h e i r  o r g a n i s a t i o n  about  t he  changes to be 

i m p l e m e n t e d .
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APPENDIX I\

P r o p o s e d  s y s t e m  I I »

Each sub -sys tem i s  addressed  in more d e t a i l  as 

w e l l  as the  a c t i v i t i e s  between the two 

s u b - s y s t e m s . ( i . e .  a c t i v i t i e s  between sub-sys tem 1 

and sub-sys tem 2 were adr essed  as l i n k  12

Sub-svstem 1

Th i s  i s  the  da t a  c a p t u r e  which t a k es  p l a c e  

i n  the  "User "  o r g a n i s a t i o n  by the  " P r o ­

d u c e r ' s " ,  " A f t e r  S a le s  S e r v i c e "  D e p a r t m e n t . 

The f a i l u r e  or c o m p l a i n t  da t a  w i l l  be cap­
t u r e d  in mere d e t a i l  t han  f o r  System I

L i n k  1,2: Th i s  i s  the  p h y s i c a l  da t a  c a p t u r e

by the " P r o du c er "  f rom the  "User"

Sub-svstem 2
( same as sub-sys tem A in  system I

The "Programmes" Depar tment  r e c e i v e  t he  da t a  

f eedback r e p o r t s  f rom t h e i r  " A f t e r  Sa les  

S e r v i c e  " s t a f f  and e x t r a c t s  any i n f o r m a t i o n  

they  would r e q u i r e  from i t .  Th i s  da t a  w i l l  

be passed to " Q u a l i t y "  i m m e d i a t e l y .

L i nk  2,3: The d a t a  i s  i m m e d i a t e l y  passed

onto  the  Q u a l i t y  D e p a r t m e n t .

Sub- s vs t em 3
( same as sub-sys tem 5 in system I

The Q u a l i t y  Depar tment  r e c o r d  the  d a t a  i n  a 

computer  da t a  bank or i n  l e d g e r s  thus
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e n t e r i n g  t he  i n f o r m a t i o n  i n t o  an a n a l y s i s  

sy s t e m .

L i nk  : T h i s  i s  o n l y  a du mmy  l i n k .

Sub-system 4
( same as sub-sys tem 6 in  system I )

The d a t a  which has been r e cor de d  w i l l  be 

a n a l y s e d ,  r e s u l t i n g  in  a number of  r e p o r t s  

f o r  v a r i o u s  dep a r t me nt s  and o r g a n i s a t i o n s .  

This  i s  a compl et e  sub-sys tem which w i l l  be 

deve l oped  i n  more d e t a i l  at  a l a t e r  s t age  

and w i l l  be a ch i e v e d  by a computer  a i d ed  

da t a  p r o c e s s i n g  sys tem.  The d a t a  bank w i l l  

a l s o  i n c l u d e  i n f o r m a t i o n  g e n e r a t e d  by t he  

" P r od u ce r "  ( i . e .  i n s p e c t i o n  r e p o r t s ,  ba t ch  

numbers, da t es  o f  d e l i v e r y  e t c . )  The r e ­
p o r t s  w i l l  then be sent  to Programmes f o r  

f u r t h e r  a c t i o n  on t hem.

L i n k  ^ 5 :  T he  r e p o r t s  a r e  s e n t  t o  P r o g r a m ­

me s  .

Sub-system 3
(same as sub -sys tem 7 in system I )

Programmes r e c e i v e  the  r e p o r t s  and s o r t  out  

the  r e p o r t s  which a re  meant s p e c i f i c a l l y  f o r  

Programmes.  The o t h e r  r e p o r t s  a r e  then sent  

t o  t he  d ep a r t m e n t s  and o r g a n i s a t i o n s  f o r  

which they  were i n t e n d e d .  E . g .  L o g i s t i c s  

o b t a i n s  i n f o r m a t i o n  about  s p a r e s ,  E n g i n e ­

e r i n g  about  p r o du c t  r e l i a b i l i t y  and r e s p e c ­

t i v e  f a i l u r e s  e t c  .

L i nks  5*6; 5.7; 5.9; 5.10; 5.11; 5.8: The r e p o r t s

a r e  sent  t o  v a r i o u s  d ep ar tm ent s  who a t t a c h  a

1 3 1 / . . .
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"Recommended A c t i o n "  r e p o r t  and send these  
back to Programmes.

5ub-s> stem 6 

same as sub-system 8 i n  system I )

The E n g i n e e r i n g  Depar tment  r e c e i v e  t h e i r  r e -  

por  and they a n a l y s e  any problems us ing  

t h e i r  own system to  do s o , To deve lop  such 

a system i s  the r e s p o n s i b i l i t y  or' E n g i n e ­
e r i n g .  There i s  a p r o v i s i o n  i n  the system 

e n a b l i n g  E n g i n e e r i n g  t o  v i s i t  the  "User"  

venue and i n s p e c t  p r o d u c t s ,  d e f e c t i v e  p a r t s ,  

env i ro nm en t  e t c . E n g i n e e r i n g  a n a l y s e s  the  

s p e c i f i c  problem and w r i t e  a s h o r t  "Recom­
mended A c t i o n "  r e p o r t  which i s  sent  to P r o ­

grammes.  I f  the problem t u r n s  out  not  to  be 

an e n g i n e e r i n g  pr ob l em,  the  r e p o r t  should  be 

sent  to t he  depar tment  r e s p o n s i b l e .

L i n k  6.7: Th is  i s  on l y  a dummy l i n k .

L i nk 6,Q; 6,1 (J; 6,11: In  these  l i n k s  the r e ­

p o r t s  are be i ng  sent  f rom Programmes to t he  
r e l e v a n t  d e p a r t m e n t s .

L i n k  6,12: In t h i s  l i n k  the  r e p o r t  as w e l l
as the  "Recommended A c t i o n s "  a r e  sent  to  
Programmes.

Sub-system 7

(same as sub-sys tem 9 i n  system I )

In  t h i s  sub-sys tem a d ep ar tm ent  i d e n t i f i e s  a 

s p e c i a l i s t  or  a group o f  peop le  to  i n v e s t i ­
g a t e  a s pe c i  f i i  . 'ei  l u r e  a t  the  "User"  end.  

Programmes w i l l  i n  due course  be i n f o rm ed
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-  132 -

as to who the peo p l e  a r e ,  what t h e i r  p l a n  o f  

a c t i o n  i s  to be and where t h e i r  i n v e s t ­
i g a t i o n  i s  to t a k e  p l a c e ,

Lini< 7.8 : i h i s  i s  a memo to be sent  to

Programmes o i n f o r m  them about  the  d e t a i l s  
o f  a v i s i t  to  the " U s e r " .

Sub-system 8

(same as sub-sys tem 10 in  system I )

In t h i s  sub -sys tem Programmes n e g o t i a t e s  and 

a r r a n g e s  w i t h  the  "User"  f o r  a s p e c i a l i s t
or group o f  peo p l e  to v i s i t  the  "User"  l o ­

c a t i o n  i n  the  s h o r t e s t  p o s s i b l e  t i m e .
Programmes w i l l  make use o f  t h e i r  " A f t e r
Sa les  S e r v i c e "  s t a f f  t o  f u l f i l l  t h i s

f u n c t i o n .  D u r i n g  t hese  a r r a n g e m e n t s , " A f t e r
S a le s  S e r v i c e "  should  a l s o  f eed  

back a summary o f  the  data  c a p t u r e d ,  r e s u l t ­

ing a c t i o n s  and thank  the "User"  f o r  h i s
c o - o p e r a t i o n .

The i n f o r m a t i o n  which the  " A f t e r  Sa les

s e r v i c e  c a p t u r e  d u r i n g  the course o f  t h e i r
work must be fed back to Q u a l i t y  so t h a t  the

r e s u l t s  o f  the  f eedback systems can be

compared to  those o f  t he  " A f t e r  Sa les
s e r v i c e '  Depar tment  can be w ar n ed .

L i nk  : These are  the f i n d i n g s  o f  " A f t e r
Sa les  S e r v i c e "  which are  sent  to Q u a l i t y .

L ink  8,1 ! These a r e  v i s i t s  by the  " P r o ­
ducer "  to the "User"
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Sub-system 9 

same as sub-system 11 i n system I )

The Q u a l i t y  Depar tment  r e c e i v e  t h e i r  r e p o r t  

and they  a na l y s e  any problems by us i ng  t h e i r  

own sys tem.  To deve lop  such a system i s  the  

r e s p o n s i b i l i t y  o f  Q u a l i t y .  There i s  a p r o ­
v i s i o n  i n  the  system e n a b l i n g  Q u a l i t y  to  

v i s i t  t h e  "User"  venue and i n s p e c t  p r o d u c t s ,  
d e f e c t i v e  p a r t s ,  env i r onment  e t c .

Q u a l i t y  a n a l y s e  the  s p e c i f i c  problem and 

w r i t e  a s ho r t  "Recommended A c t i o n  Re p or t "  

which i s  sent  to  Programmes.  I f  the problem  

t u r n s  out  not  to  be e q u a l i t y  p r ob l em,  the  

r e p o r t  shou ld  be sent  t o  the  depar tment  
r e s p o n s i b l e .

L ink  9,7: This i s  on l y  a dummy l i n k .

L i n k  9.12: In t h i s  l i n k  t he  r e p o r t  as we l l
as the "Recommended A c t i o n s  Re p or t "  are  sent  
t o  Programmes.

Sub-sys t em 10

.same as sub -sys tem 12 in  system I )

The M a n u f a c t u r i n g  Depar tment  r e c e i v e  t h e i r  

r e p o r t  and they an a ly s e  eny problems us ing  

t h e i r  own system.  To d ev e l o p  such a system 

i s  the  r e s p o n s i b i l i t y  o f  M a n u f a c t u r i n g .  

There  i s  a p r o v i s i o n  in  the  system e n a b l i n g  

M a n u f a c t u r i n g  to  v i s i t  t he  "User"  venue and 

i n s p e c t  p r o d u c t s ,  d e f e c t i v e  p a r t s ,  

e n v i r o n m e n t  e t c .  M a n u f a c t u r i n g  a n a l y s e s  the  

s p e c i f i c  problem and w r i t e  a s h o r t  

"Recommended A c t i o n "  r e p o r t  which i s  sent  to  

Programmes.  I f  the  problem t u r n s

1 3 4 / . . .



-  134 -

out  not to be a m a n u f a c t u r i n g  p r ob l em ,  the  

r e p o r t  should  be sent  to  the depar tment  
r e s p o n s i b l e .

L i nk  10,/: This  i s  o n l y  a dummy l i n k .

L i n k  10,12: In t h i s  l i n k  the r e p o r t  as w e l l
as the  "Recommended A c t i o n  Re p or t "  are  sent  
to Programmes.

Sub-system 11 

ssm' is  sub-system 13 i n  system I )

The Procurement  Depar tment  r e c e i v e  t h e i r  

r e p o r t  and they a na l y s e  any problems us ing  

t h e i r  own sys tem.  To d ev e l op  such a system 

i s  the  r e s p o n s i b i l i t y  o f  P r o c u r e m e n t . There  

i s  a p r o v i s i o n  \n t he  system e n a b l i n g  

Procurement  to  v i s i t  the  "User"  venue and 

i n s p e c t  p r o d u c t s ,  d e f e c t i v e  p a r t s ,  e n v i r o n ­

ment e t c . Procurement  a n a l y s e s  the s p e c i f i c  

problem and w r i t e  a s h o r t  "Recommended 

net  ion  r e p o r t  which i s  sent  to Programmes. 

I f  the  problem t u r n s  out  not  to be a 

procurement  p r ob l e m,  the  r e p o r t  should  be 

sent  to the depar tment  r e s p o n s i b l e .

L ink  11.71 Th is  i s  o n l y  a dummy l i n k .

L i nk  11,12: In  t h i s  l i n k  the r e p o r t  as w e l l

as the  "Recommended Act i o r  Re p or t "  are  sent  
to Programmes.

Sub-system 1 "

(same as sub-sys tem 14 i n  system I )

Programmes r e c e i v e  the "Recommended A c t i o n  

Re por ts "  and t a k e  a c t i o n  based on the recom-

135/...



-  135 -

mendat ions or the r e p o r t .  The Programmes  

depar tment  can a r r a n g e  i n t e r n a l  m e e t i n g s ,  

e x t e r n a l  mee t ings  or  n e g o t i a t e  w i t h  the  

User and " D i s t r i b u t o r "  to  d e c i d e  on what  

a c t i o n  to be t a k e n . A f t e r  Programmes have  

de c i de d  on d e f i n i t e  a c t i o n ,  the " U s e r " ,  

the D i s t r i b u t o r '  and a l l  de p ar tm en t s  in  t he  

" Pr oducer  o r g a n i s a t i o n  have to be i n f o r m e d .
|

L i n k  12,13: Programmes i n fo r m s  the " D i s t r i ­
b u t o r "  about  any a c t i o n  t a k e n .

Sub-system 13 

same as sub-sys tem 15 in  system I )

The D i s t r i b u t o r "  e v a l u a t e  r e p o r t s  and g i ves  

h i s  i n p u t s , or t a kes  any a c t i o n  r e q u i r e d .

L i n k  13,14: The " D i s t r i b u t o r "  i n f o r m s  the
"User"  about  any a c t i o n s  t a k e n .

Sub-system 14

(same as sub-sys tem 16 in system I )

Necessary  n e g o t i a t i o n s  are  u n d e r t a k e n  and 

any a c t i o n  which has been de c ide d  on,  w i l l  
be fed back i n t o  the  system.

L i nk  14,1: The " Users"  a r e  i n f o r med  by

t h e i r  o r g a n i s a t i o n  about  t he  changes to be 
i m p l e m e n t e d .
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mendat ions  of  the  r e p o r t . The Programmes 

dep ar tment  can a r r a n g e  i n t e r n a l  m e e t i n g s ,  

e x t e r n a l  meet ings  or n e g o t i a t e  w i t h  the  

"User"  and " D i s t r i b u t o r "  to d ec i de  on what  

a c t i o n  to be t a ' e n . A f t e r  Programmes have 

dec ide d  on a d e f i n i t e  a c t i o n ,  the  " U s e r " , 

t h “ D i s t r i b u t o r "  and a l l  dep ar tment s  i n  the  

Pr oducer '  o r g a n i s a t i o n  have to be i n f o r m e d .

L i n k  12.1  ̂ i Programmes i n fo r m s  the " D i s t r i ­
b u t o r "  about  any a c t i o n  t a k e n .

S u b - s \ s t e m  13 

same as sub-system 15 i n  system I )

iho D i s t r i b u t o r "  e v a l u a t e  r e p o r t s  and g i ves  
h i s  i n p u t s ,  or t a k es  any a c t i o n  r e q u i r e d .

L i n k  13,14: The " D i s t r i b u t o r "  i n f o r m s  the
User about  any a c t i o n s  t a k e n .

S u b - . v s t e m  14 

same as sub-sys tem 16 i n  system I )

Necessary  n e g o t i a t i o n s  are  u n d e r t a k e n  and 

any a c t i o n  wh.ch has been d ec ide d  on,  w i l l  

be fed back 3" t o  the  system.

L i n k  14,1: The "Use rs"  are  i n f o rm e d  by

t h e i r  o r g a n i s a t i o n  about  the changes to be 
imp 1 ement ed .

136/...
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A P P E N D I X  V

P r o p o s e d  s y s t e m  I I I .

Each sub -sys tem i s  addressed  in  more d e t a i l  as 

w e l l  as the  a c t i v i t i e s  between the  two 

sub -s y s t e ms .  ( a c t i v i t i e s  between sub-system 1 and 

sub-system 2 were addressed  as l i n k  1 2 )

Sub-system 1

I n f o r m a t i o n  about  a d e f e c t  or  equipment  

sho r t c om in gs  are r e p o r t e d  on a d e f e c t  r e p o r t  

form i n  the "User"  workshops.  The pr odu ct  

concerneo i s  l a b l e d  w i t h  the d e f e c t  r e p o r t  

number and i s  s t o r e d  such t h a t  i t  can be 

r e f e r r e d  to at  a l a t e r  s t a g e . The r e p o r t  

i n c l u d e s  a number o f  carbon cop ies  which are  

sent  to t he  s p e c i f i e d  d ep ar tm ent s  i n  the  
"User"  o r g a n i s a t i o n .

L i nk  1.2: A number of  c op i e s  o f  the d e f e c t
r e p o r t  are sent  to the a r ea  head o f f i c e .

Sub-svstem 2

At a rea  h e a d q u a r t e r s , the  r e p o r t s  are  

a n a ly s ed  and i f  t he  d e f e c t s  are the  r e s u l t s  

o f  m i s h a n d l i n g  o f  equipment  they are  r e f e r ­
red back to  the  " U s e r " . A p l a n  o f  a c t i o n  i s  

dec ided  on.  This a c t i o n  w i l l  be i mplemented  

in  the  workshops and the d e f e c t  r e p o r t  w i l l  

be c o n s i d e r e d  as t aken  c a re  o f .  I f  the  

above s i t  t i o n  does not p r e v a i l ,  c o p i e s  of  

the m p o r t  a r e  sent  t  i the  main h e a d o f f i c e .
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i n k  2,1 4: A numbt j o I co p ie s  of  the  d e f e c t

r e p o r t  are s e n t  t o  the main h e a d o f f i c e ,

Sub-system 3

The d e f e c t  r e p o r t s  are  r e c e i v e d  by the main 

head o f f i c e  where a d e c i s i o n  about  a c t i o n  to  

ne taken i s  made, cased on the  d e f e c t  r e p o r t  

a nd  i n p u t s  by  the a r e a  h e a d o f f i c e .  The main 

h e a d o f f i c e  can d ec i d e  to e i t h e r  r e p a i r , 

modi fy  or r e p l a c e  p a r t s  or  p r o d u c t s  or to  

r e f e r  the d e f e c t  back to the  " D i s t r i b u t o r " .  

In the  l a t t e r  case a copy o f  the comple te  

d e f e c t  r e p o r t  w i t h  i n p u t s  from the ar ea  and 

main h e a d o f f i c e  are  sent  to the  " D i s t r i ­
b u t o r " .

Li nk  \ a  i The d e f e c t  r e p o r t s  i s  sen t  from 

the "User"  main h e a d q u a r t e r s  to the " D i s t r i ­
b u t o r "  .

Sub-system 6

(same as sub-sys tem 2 i n  system I )

The " D i s t r i b u t o r "  r e c e i v e s  the d a t a  and 

e x t r a c t s  wha t ever  he r e q u i r e s .

L ink  ^5:  This  i s  on*y a dummy l i n k .

Sub-system 5 

same as sub-sys tem 3 i n  system I )

At t h i s  s t age  the " D i s t r i b u t o r "  o r g a n i s e s  

the da t a  a c c o r d i n g  to the d i f f e r e n t  Pro­
duc er s .  I he s o r t e d  da a w i l l  then be sent  

away to the r e n p e c t i v r  Producers  on forms  
des igned by t hem .
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L i nk  ^6 :  The d a t e  i s  s e n t  f ro, , '  t h e  " D i s t r i ­
b u t o r "  to the " P r o d u c e r " .

Sub-system 6

, same as sub -sys tem 4 i n  system I

The "Programmes" Depar tment  o f  the  " P r o ­

duc er "  r e c e i v e  the da t e  and pass  i "  

i m m e d i a t e l y  to the D u a l i t y  Department  .

L ink  6,/ : The d a t a  i s  i mm ed i a t e ly  passed
onto  the  Q u a l i t y  D e p a r t m e n t .

Sub-system 7

v same as sub -sys tem 5 in  system 1 j

T he Qu 

compu. 

e n t e r i n g  

sys tem.

epa r t me nt  r e c o r d  th data  i n  a 

a bank or i n  l e d g e r s  thus  

..he i n f o r m a t i o n  i n t o  an a n a l y s i s

L i n k  / ,8: T h i s  i s  c 1 y a dummv l i n k .

Sub-system 8 

same as sub -sys tem 6 i n  system 1

The dat a  which has been r ecor de d  w i l l  be 

a n a l y s e d ,  r e s u l t i n g  in  a ' umber o f  r e p o r t s  

f o r  v a r i o u s  de p ar tm en t s  and o r g a n i s a t i o n s .  

This  i s  a compl e t e  sub-system which w i l l  be 

d ev e l oped  i n  more d e t a i l  at  a l a t e r  s tage  

and w i l l  be a c h i e v e d  by a computer  a ided  

d a t a  p r o c e s s i n g  system ihe  data  Dank w i j ,  

a l s o  i n d u u e  i n f o r m a t i o n  g e n e r a t e d  b\ the  

" P r o du c er "  ( i . e .  i n s p e c t i o n  r e p o r t s , bei  r h  

numbers , d a t e s  o f  d e l i v e r y  e t c . )  The r e p o r t  

w i l l  then be sent  to Programmes f o r  f u r t h e r  
a c t i o n  on them.
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L i nk  8.9 j The r e p o r t  i s  sent  to Programmes

S u b -  s v s t e m 9 

same as sub-sys tem 7 i n  system I )

Programmes r e c e i v e s  and s o r t s  out  the  

r e p o r t s  which are  meant ■ n e c i f i c a l l y  f o r  

Programmes.  The o t h e r  r e p o r t s  are  then cent  

to  the  d ep ar tm ent s  and o r g a n i s a t i o n s  f o r  

which they were i n t e n d e d .  E . g .  L o g i s t i c s  

o b t a i n s  i n f o r m a t i o n  about  s p a r e s ,  E n g i ne ­
e r i n g  about  p r odu ct  r e l i a b i l i t y ,  and r e ­
s p e c t i v e  f a i l u r e s  e ve .

Links 9.10: 9,11; 9,12; 9,13; 9.14; 9,15: The
reports are sent to various departments who 
attach a "Recommended Action" report and 
send these back to Programmes.

Sub-system 1 Q

(same as sub-system 8 i n  system I )

The E n g i n e e r i n g  Depar tment  r e c e i v e  t h e i r  

r e p o r t  and t hey  a na l y s e  any problems us ing  
t h e i r  own system to do so.  To deve lop  such 

a system i s  the r e s p o n s i b i l i t y  o f  E n g i ne ­
e r i n g .  There i s  a p r o v i s i o n  i n  the  system 

e n a b l i n g  E n g i n e e r i n g  to v i s i t  the "User"  

venue and i n s p e c t  p r o d u c t s ,  d e f e c t i v e  p a r t s ,  

env i r onment  e t c .  E n g i n e e r i n g  a n a l y s e s  the  

s p e c i f i c  problem and w r i t e s  a s ho r t  
"Recommendeo A c t i o n "  r e p o r t  which i s  sent  to  

Programmes.  I f  the problem t u r n s  out  not  to 

be an e n g i n e e r i n g  p r o b l e m,  the  r e p o r t  should  

be sent  to the  depar tment  r e s p o n s i b l e .

L ink 10,11: Th is  i s  o n l y  a dummy l i n k .

H O / . . .
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L i n k  10,13; 10.14; 10,15: In t hese  l i n k s  the

r e p o r t s  a re  be i ng  sent  from Programmes to 

t he  r e l e v a n t  d e p a r t m e n t s .

L i n k  10,16: In t h i s  l i n k  the r e p o r t  as w e l l

as the 11 Recommended A c t i o n s  Re p or t "  are  sent  

to  Programmes.

S u b -  s V  s t err 11

( same as sub-sys tem 9 i n  system I )

I n  t h i s  sub -sys tem a dep ar tment  i d e n t i f i  d 

s p e c i a l i s t  or  a group o f  peop le  to i n v e s t ­

i g a t e  a s p e c i f i c  f a i l u r e  a t  the  

" U s e r ' s "  e n d . Programmes w i l l  in due course  

be i n fo rmed  as to who the  peop le  a r e ,  what  

t h e i r  p l a n  o f  a c t i o n  i s  to be and where  

t h e i r  i n v e s t i g a t i o n  i s  to t a k e  p l a c e .

L i n k  11,12: Th is  i s  a memo to be sent  to
Programmes to  i n fo r m them about  the d e t a i l s  

o f  a v i s i t  to the " U s e r " .

Sub-system 1 2

(same as sub-sys tem 10 i n  system I )

In t h i s  sub-sys tem Programmes n e g o t i a t e s  and 

a r r a n g e s  w i t h  the "Use r"  f o r  a s p e c i a l ,  t 
or group o f  people  to  v i s i t  t he  "User"  l o ­

c a t i o n  i n  t he  s h o r t e s t  p o s s i b l e  t i m e .  

Programmes w i l l  make use o f  t h e i r  " A f t e r  

Sa l es  S e r v i c e "  s t a f f  to f u l f i l l  t h i s  

f u n c t i o n .  D u r i ng  t hese  a r r a n g e m e n t s , " A f t e r  

S a l e s  S e r v i c e "  shou ld  a l s o  feed back a 

summary o f  the da t a  c a p t u r e d ,  r e s u l t i n g  

a c t i o n s  and thank t he  "User "  f o r  h i s  
c o - o p e r a t i o n .
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The i n f o r m a t i o n  which t he  " A f t e r  S a le s  

S e r v i c e "  c a p t u r e s  d u r i n g  the  course  o f  t h e i r  

work must be fed back to Q u a l i t y  so t h a t  the  

r e s u l t s  of  the feedback systems can be 

compared to those  o f  the  " A f t e r  S a le s  
S e r v i c e "  D e p a r t m e n t .

L i n k  12,9: These are  the f i n d i n g s  o f  " A f t e r
Sa les  S e r v i c e "  sent  to Q u a l i t y .

L i nk  12.1: These are  v i s i t s  by t he  " P r o ­
ducer"  to the  "User"

Sub-system 13

(same as sub -sys tem 11 i n  system I )

The Q u a l i t y  Depar tment  r e c e i v e  t h e i r  r e p o r t  

and they a n a l y s e  any problems by us i ng  t h e i r  

own system.  To deve lop  such a system i s  the  

r e s p o n s i b i l i t y  o f  Q u a l i t y .  There i s  a p r o ­
v i s i o n  i n  t he  system e n a b l i n g  Q u a l i t y  to  

v i s i t  the " U s e r " venue and i n s p e c t  p r o d u c t s ,  

d e f e c t i v e  p a r t s ,  env i r onment  e t c .

Q u a l i t y  a n a l y s e  t he  s p e c i f i c  problem and 

w r i t e  a s h o r t  "Recommended A c t i o n  R e p o - t " 
which i s  sen t  to Programmes . I f  the  p r o ­
blem t u r n s  out  not  to ue a q u a l i t y  p r ob l em,  

t r e p o r t  should  be sent  to the dep ar tment  
r e s p o n s i b l e .

L i nk  13,11 : This i s  on ly  a dummy l i n k .

L i nk  13,16: In t h i s  l i n k  the r e p o r t  as w e l l

as the "Recommended A c t i o n s  Re por t "  a r e  sent  
to Programmes.
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Sub-system "4 

same as suo-sys tem 12 in  system I )

The M a n u f a c t u r i n g  Depar tment  r e c e i v e  t h e i r  

r e p o r t  and they a n a l y s e  any problems us ing  

.:u'e. i r  own system.  To deve lop  such a system 

i s  the  r e s p o n s i b i l i t y  o f  M a n u f a c t u r i n g . 
There i s  a p r o v i s i o n  in  the system e n a b l i n g  

M a n u f a c t u r i n g  to v i s i t  the "User"  venue and 

i n s p e c t  p r o d u c t s , d e f e c t i v e  p a r t s , e n v i r o n ­
ment e t c . M a n u f a c t u r i n g  a n a l y s e s  the  s p e c i ­

f i c  problem and w r i t e  a s h o r t  "Recommended 

A c t i o n "  r e p o r t  which i s  sent  to  Programmes. 
I f  the problem t u r n s  out  not  to  be a manu­
f a c t u r i n g  p r ob l em,  the r e p o r t  should be sent  

to the dep ar tment  r e s p o n s i b l e .

L i nk  14,11: Th is  i s  on l y  a dummy l i n k .

L i n k  14,16: In  t h i s  l i n k  the r e p o r t  as w e l l

as the "Recommended A c t i o n s  Re por t "  a re  sent  
to  Programmes.

5 u b - s \  • tern IS

( same as sub-sys tem 13 i n  system I )

The Procurement  Depar tment  r e c e i v e  t h e i r
r e p o r t  and t hey  a n a l y s e  any problems using
t h e i r  own sva cm. To dev e l op  such a system 

i s  the r e s p o n s i b i l i t y  o f  P ro c ur e me nt .  There
i s  a p r o v .  i on i n  the  system e n a b l i n g  

Procurement  v i s . t  the  " Use r"  venue and
i n s p e c t  produc. . ,  d e f e c t i v e  p a r t s ,  e n v i r o n ­

ment e t c . Proc "ament a n a l y s e s  the s p e c i f i c  

problem and w 11 e a s h o r t  "Recommended 

A c t i o n  Re p or t "  which i s  sent  to Programmes.  
I f  the  problem t u r n s  out  not  to  be a
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p rocurement  p r ob l e m,  the  r e p o r t  should  be 

sent  to the  depar tment  r e s p o n s i b l e .

L i nk  15,11: Th i s  i s  o n l y  a dummy l i n k .

L i nk  15,16: In  t h i s  l i n k  the r e p o r t  as w e l l

as the "Recommended A c t i o n s  Re p or t "  a re  sent  
to Programmes.

Sub-svstem 16

(same as sub-sys tem V  i n  system I )

Programmes r e c e i v e  the  "Recommended A c t i o n  

Re por ts "  and t a k es  a c t i o n  based on the  

recommendat ions o f  the r e p o r t .  The Program­

mes d ep ar tm ent  can a r r a n g e  i n t e r n a l  meet ­
i n g s ,  e x t e r n a l  meet ings  or n e g o t i a t e  w i t h  

the  "User "  and " D i s t r i b u t o r "  to  dec ide  on 

what a c t i o n  cou ld  be t a k e n .  A f t e r  Program­

mes have d ec ide d  on a d e f i n i t e  a c t i o n ,  the  

" U s e r " , the  " D i s t r i b u t o r "  and a l l  d e p a r t ­

ments i n  the  " Pr odu cer "  o r g a n i s a t i o n  have to  
be i n f o r m e d .

L i n k  16,17: Programmes i n f o r m s  the
" D i s t r i b u t o r "  about  any a c t i o n  t a k e n .

Sub-svstem 17

(same as sub-sys tem 15 in  system I )

The " D i s t r i b u t o r "  e v a l u a t e s  r e p o r t s  and 

g i v e s  h i s  i n p u t s ,  or t a k es  any a c t i o n  r e ­
q u i r e d  .

L i nk  17,18: The " D i s t r i b u t o r "  i n f o r m s  the
"User"  about  any a c t i o n s  t a k e n .

U 4 / . .  .
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Sub-system IB
' same as sub-system 16 i n  system I )

Necessar y  n e g o t i a t i o n s  are  u n d e r t ak e n  and 

any a c t i o n  which has bean dec ided  on,  w i l l  
be fed back i n t o  the  sys tem.

L i n k  18,1: The " Use rs"  are  i n f o rm ed  by
t h e i r  o r g a n i s a t i o n  about  the  changes to be 
i m p l e m e n t e d .
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Sub-system 16

(same as sub-sys tem 16 i n  system I )

Necessar y  n e g o t i a t i o n s  a re  u nd er tak en  and 

any a c t i o n  which has been dec ided  on,  w i l l  

be fed back i n t o  the s y s t e m .

L i n k  16,1; The " U s e r s ” are  i n fo rmed  by
t h e i r  o r g a n i s a t i o n  about  t he  changes to be 

imp l emented .
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A P P E N D I X  v i

ELANS FOR vap f AD| FQ f. 1f1r| [t||.

= = = = :  -
M L -S T D -4 1 4  IS  CHARACTERISED BY 

INDEXED TO AGL

l o t - l y - l o t  ACCEPTANCE SAMPLING

n o r m a l ,  t ig h t e n e d  a n d  r a u c E D  INSPECTION l e v e : s

= = = = =  

THREc m easu res  o f  v a r i a b i l i t y  can be u s e d :

KNOWN STANDARD  DEVIATIO N <T

ESTIMATED s t a n d a r d  d e v ia t io n  s 
a v e r a g e  r a n g e  r

1 6 6 / . . .
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Fcwure
Companion ol *ur,!,u,« md » in ib l«  S— Plirn for Ptrcont Defectivi

Allribules
Impvctkw

Distribution of 
individual 
Bieasurrmuntt 

T>pc of defect

Sum pic m e

Process information

Severity

Evidence to 
supplier 

Measurement 
errors

Screened lots

Each item classified as defective 
or nondefoctive Co no-go 
gnpcs may be employed 

Need not be known

»ny number of defect types can 
be assessed by one plan 

Depends on protection required

Percent deft -tive

*  eights all defectives of a given 
kind equally 

Defectives available as evidence

Measurements not recorded

No effect on performance of 
plan

V ana bins
Each item measured Inspect lor 
more sophisticated, fug lier 
inspection and clerical cost 

M umI  be known (normal usually 
assumed)

Separate plan required for each 
type of defect 

Smaller sample size (or same 
protection as attributes (at least 
30% smaller*)

Percent defective plus valuable 
information on process average 
and variability for corrective 
action

Weights each unit inspected by 
its o ro .un ity  to specifications 

Possible for lot to be rejected on 
sample containing no defective* 

Measurements avaiiiib lc for 
review

Screened lots may he rejected 
in error even though they 
contnin no defectives

Companion of Variables and Alfr .yiet Sample a im *
P i =  0 0109 e =  0.05
Pi «  0 0535 g s Q i o

  2 = __________________
Single sampling attributes  ,o«
Venables ............................ US
e known  ......... . e; .....................  . .
*  unknown ( s i  ..........    '    K„

a unknown ( A of croups of 5 ) ’ 75
SeoucniiJ Syfrpniic o known IASN a lp , ) .  j 0 3

Based on M IVSTD  IOSD. Code K. 1 *  A V L  -----------------------------
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*PBliMlion of Mil STD-414*

Section Form 1
Preparatory

Determine Section B
critrn* / . i

Form 2
Obtain I  and n , Obtain M  and n 
from appropriate from appropn .te 

tablet

( U - X ) '! Section c
I k!

t u -  X ) vCorner, f)■
X  -  L ) u

Emni.jiion

Action Single
ipeoficition

Double 
ipectfication

e =  scale factor.

Enter table with 
n and O r  nr 

' m eel r r  or pr
Accept if Accept if

T y  >  h o t  TL > k  e v <  M o r p L <  M

AeccP’ '<t j  Accept if =
T(' > k . T i  > h | p c  + PL < ,v
»nd » <  MSD 
™ h <  MAP

1 No» official procedure.
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• L/-t L. HUli.. ML Ut. jh  1 -:CAL DEFECTS ;IE INOPERATIVE  
JR Uf,USABLE PRODUCT) AND MAJOR DEFECTS ( IE  SERVICE CALL 

REQUIRED' OF ASSEMBLY OPERATIONS ARE ( 1 9 7 4 ) :

ASSEMBLY
GRADE PRODUCTS AOQL(%)

SIMPLE IRONS, MIXERS, HEATERS, SMALL 

RADIOS, CLOCKS, CLOCK RADIOS, CAR 

RADIOS, IG N IT IO N  SYSTEMS,

BATTERIES, ALTERNATORS 0 ,1 - 1

INTERMEDIATE
1

MONOCHROME TV SETS, STEREO AM-FM, 
STOVES, REFRIGERATORS, FREEZERS, 

A IR  CONDITIONERS, COLOUR CATHODE
RAY TUBES 1 - 1 ,7 5

COMPLEX

PRODUCTS
SINGLE UNITS OF LARGE ELECTRONIC 

SYSTEMS, TRANSMITTERS, CARS, 

COLOUR TV SETS, MINICOMPUTERS, 

NUMERICAL CONTROL U N IT S , MOBILE
COMMUNICATION SYSTEMS 1 ,7 5 - 3

COMPLEX

SYSTEMS
ASSEMBLIES OF COMPLEX PRODUCTS, 
RADAR, SONAR, F IR E  CONTROL
SYSTEMS,

aP



A P P E N D I X  V I I

Data used f o r  Oummv r u n .

Data was gener ated  f o r  t he  r e t u r n  c a r d s , anr  ther 

e n t e r e d  i n t o  a computer  t o  s o r t  t he  i n f o r m a t i o n .  

The d e t a i l e d  i n f o r m a t i o n  wh ic h  was e n t e r e d  
given in t h i s  a p p e n d i x .

DATE = 6 3 / 0 / 2 0  
Pte-T » C l 
D E S C  * P I  A 
ENV =TR 
°RCCNC=i  
PRCCE3=A 

P°!tT*5P = Cl  
AGE *  N E 
P AH =9? 
c C R ► * C 0 1

= 6 3 / 0 4 /  2fi 
= C 2 
= NUT

DAT?

DESC 
ENV 
PR CONG* 1 
PRCDE S*A 

Pewu-RE P= C2 
AGE *N E
CAIL *FU 
PC4» =3C2

DATE = 3 3 / 0 4 / 2 6  
9 ^ nr  = 0 3  
DESC * 3 C L  T
ENV «TR
P» :c n c  = i 
PRCCE 5 * 4  
P * I * E P  =
AGE = N £
F A I L  =4R  
FCRP =303

DATE  
P4B.T 
DESC  
ENV  
PP C D N J = 1 
P R C C E S ' A

P<ver oc  p«

6 2 / 0 4 / 2 0

*LSV5R 
■ tr

« U t = I, -
c A I t  =F .
c 0 » ► =0h4

DATE
PACT
DESC 
ENV  
PP C C' , 3 *  1
° R GC ES = A  

P 4 e r P F  P = c ;  
AGE =u:  
“ A H  = S'?
= n r  v -  '  r

= 3 3 / 0 4 / 2 t >  
= C?
= NuT 
z TD

PAR?
DESC 
ENV 
PRCDNO*I 
RR DDE S = A 

P v z r  R E P =

- a ;  Z0«
-= ' C
- - C l -

= T?

AGE 
FAIL 
FCR V

= US
= f l

= 3.36

DAT?  
v4“ r

' Sc  
ENV 
PRCDNC = I 
PRCDES=A 

Fa i it RF P =

= 6 2/C* / 0
= 0 fr
= C n A : N 
a T ?

AGE 
FAIL 
-CP v

CATE
Pact
DE S C

= v s
= 4R
* C " '

= < 3 / 0 ? / ^ ;  
*  n 7
= P I P ?
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OATc =e 3/05/J5  
wer  =oa 
2 -SC =CYLIN0EP 
E NV =[?
P R C D N C = 1  
PRQDES*A 

Mct *5 p=ce
AGE =US 
FAIL * pq 
F0 1 P * 0 1 2

: ATC =43/06/25  
^!Z.T =c 3 

' ' E S C  = P C I  T 
E \ ' V  = C P

P«CCNC= 1 
PR3C=S*a  
fherREP=C3 
« G E  = U G  
F A I L  * 3 R  

F C l f  =013

Ca : c =5 3 / C6/25 
wer «C3 
&ESC *»CL T 
C N V  « Q p  

PR CGNC* 1 
p» : o5s* a 
PP*r*EP = C3 
AGE *U3 
f ai l  *3r 

* ci4

3 A T E  * 8 3 / 0 6 / 2 5  
P * B T  * 0  3 
3ESC *HCLT  
E W  * C P  
e» CO Vr,'s i 
PPCCES*A 
A#)RTPEP*C3

E\V s t q
°RCCNO*1 
9R:CES=A 

RE F = 07 
AGE * t  S 
f a i l  *BR 
F CR► = CO 3

O a r f  * 3 3 / 0 5 / 0 3  
P^C-r .  c 2
CESC *  NUT 
5 NV * T ? 
PRCCNQs i 
PR CC. E f j 
PPCn.'E P --C2 
AGE ay;
FAIL = a q 
r CR► =009

SATE * 4 3 / 0 5 / 0 3
P4-f2 T = 0 6

- Es c  = c n a in  
Env * rq 
PRCONC* I 
PR 3DE3*A 
PwrREp*06 
AGE * (j $
FAIL *3R 
FCRP * C 1 C

^ A T E  = 5 3 / 0 5 / 0 6  
p A»r  = c I 
G E S C =PI A  
Z N V  « T R  
00 CCNC* 1 
PR CO E S * A 
PftftrRE R* C I 
AGE =u 5 
f a j l  =9*
FCRP * 0 1 1
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AGE « U S  
c A I L  =3A  
P C S P  *  C 1 3

D a t e  = 5 3 / 0 6 / 2 5  
p w r  * c 3 
DESC =9CLT  
ENV * C P  
PRCDNCeI  
PRODES=A 
f%nREP=C3 
AGE =US
f a i l  =ea
= 0 % P  = 0 1 4

D AT E  = 9 1 / 0 6 / 2 =  
f a c t  *09  
C E 5 C  = C R I V E  
5-NV «CP 
PR COND* 1 
PROCES-A 
vA<rrRE P = cs 
AGE *L 'S  
F a i l  s CU 
F C « P  = C 1 5

DATE = 5 3 / 0 6 / 2 9  
P n ' t r  *03  
CESC A T  
Er.V  --cp  
P » C C N 0 = 1  
PR CD c S =A 
M f j P  E P« 03  
AGE =US  
c A I L  = 3 °
CC’ P = 0 1 6

DATE = 3 3 / 0 6 / 2 3  
P **«r * 0 1
DES C *  P I N

C K /  =CP  
P PC C N C = 1  
P ; C D E S = A  
PRCfRE P=C 1 
AGE = L 5
f a i l  =3%
FCRP  = 0 1 8

DATE = € 3 / 0 6 / 2 ?  
PhOr • 10 
DESC =CONTROL S 
ENV =rp 
PR CCNC* 1 
PR OCc S* A 
***rREP=io  
AGE = v S 
f a i l  =5R 
p c:<» =ci 7

DATE = 9 3 / 0 6 / 2 9
P 6e .r = 0 7  
DESC * F T P =
- X V  *  T R 
PRCCNO*1 
PR DDE S = A 
PAtnE p = C7 
AGE =US  
F a i l  = 9R  
c CR *» = 0 1 9

: AT f = 3 3 / 3 6 / 2 0  
p * f * r  *03  

- E S C  = 2 0 L T  
ENV = : p  
PR GONC* 1 
PR 3 5 : 5 = A 
m e r R E  F = C 3  
AGE = LS 
FAIL * 3 R
Fc?» = :?c
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AGE =U5 
P A I L  = 3 3  
F C3 = 0 7 9

DATE = 8 3 / 0 6 / 2 3
Pear = o 3
DESC =6CL T 
6 NV = OP 
PP. CDN0=3 
PRODE S* A 
M?TRE P= 0 3 
AGE =LS
F a i l  =8R
PCS* =C*C

L A T E  = 3 3 / 0 6 / 2 8  
= 0 3  

D E S C  = 8 u L  T 
E KV  * C P  
PROCNC*  3 
PR ODE S = A 
P^P'TP E P = 0 3 
A GE =U 3
FAIL =83 
F C 3 P  = 0 3 1

Ofl-E = 8 3 / 0 6 / 2 3  
Pmav = i o 
DESC «COKTRCLS 
E»'V = CP 
poQONO=3 
PRCCE3*A 
POCTRE P= 1 0 
AGE *U S 
P A I L  =9%

=032

D A - F  = 8 3 / 3 6 / 2 9  
P n r r  * 2 3  
D E S C  = h E  AT I NC

E \  V r 0 P 
P R C D N f a  3
po 7CE . 
Phzibf ,<.j  

ACE = L S
p a i l  =9r
P C * P  = 0  93

OAT?  = 8 3 / 0 6 / 2 9  
Pm@T =0 3 
DESC = 3 CL T 
ENV = OP 
PR CONO* 3 
PF;OC.ES = A 
PRBP E P * 0 3 
AGE =u S
PAIL = 2R 
PORK = 0 8  A

DATE = 9 3 / 0 6 / 2 9  
HA R.T =03  

DESC ®3CLT  
ENV =C P 
PR C0NC=3  
PR 3CES = A 
PRRrR E P * 0 3 
AGE =uS 
PAIL = “ ?
FCRP *0  85

CATE * 9 3 / 0 6 / 2 9  
P W  * 16 
DESC * C A 9 L 5  
ENV « c °
PRCCNO= 3 
PR 07'  = ,  = 4 
PWRE P= 1 6 
AGP *u S 
P A I L  * b r
F Q R P  = 0 9 6
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CATE = 3 3 / 0 6 / 3 0  
P* FT * 0 7  
CESC » P ! P E  
5NV = 0 °  
PtCDNC=3  
PR0CES=A 
99CTRE P*C7  
ACE sUS 
F A I L  =33  
FCPM = C 38

DATE = 8 3 / 0 6 / 3 0
Pear * 0 3
D6SC = 3 QL T 
F NV *CP
PRCONQ* 3 
PR GDES*A 
PM#RFP=C3 
AGE * j S 
f a i l  = * R
FCRP =0 39

CATE = 8 3 / 0 7 / 0 1  
p i e r  * o i  
CESC =o|N  
ENV =C P 
PR C 0 fn  = 3 
°RCDC S = A 
f ^ e r R E  P = O I  
AGE = u S 
F A I L  *  8R 
FORM = 0 9 0

CATE * 8 3 / 5 7 / 0 1  
^ Z t  , n  
CESC -WHEEL
F N V  a j o

P7CCV5=3 
PRCHESaA 
=3gTKE « 11

AG= =US 
FA»c =3A 
F ' P K  = 5 9 1

CATE =8 3 / 5 7 / 0 4  
Pfitur a 0 3
oesc  * b c l t
E NV *CP 
PR CONC* 3 
PR 3CE S*A 
W7TRE P= 03 
AGE *US 
F A I L  =8R 
FCR F = 0 9 2

CATE =3 3 / 0 7 / 0 5  
Pie r « 19 
CESC * L TUciE 
5*.v =C9
PR C i>N J = 3 
PR 3C ? S * A 

IP ; P= 19
AGE =u S
P A I L  a 3R
F G R f  = 0 9 3

C A T C  * 8 3 / 0 7 / 0 6
PftftT , o i
DE5C * P I N 
? NV *CP 
PR CCNC* 3 
PROCS S * A 
PKTTRE P* 5 1 
AGE *US
f a i l  *  3 r
= C7 P * 0 4 4

DATE = 6 3 / 0 7 / 0 6  
P4&T * 0 3  
OESC * 3CL T

1 5 4 ,  .  . .



-  1 5 4  -

e W  = 0 P  
P R C C N 0 = 3  
PR1D=S=A 
F*>crRFp-n3 
AGE =US  
F A I L  =%R 
F GRP  * 0 9 6

DATE * 6 3 / 0 7 / 0 6  
i> ier  =12  
C5.SC =AXEL 
ENV =OP 
P° CDN3= 3 
pRGC=S*A 
PiWTPEP* 1 2  
AGE *L S 
c A I L  =6R 
PQRH =C 37

DATE * 8 3 / 0 7 / 0 6  
PACT *19  
DES C = C U T L : T  
F N V  * C P  
P R C D N C * 3  
P R O C E S ' A  
PactRE P*
AGE * U S  
F A I L  * 8 3  
FC3R * 038

n ATE * A 3 / C 7 / 0 '  
Peer «C3 
DESC -COLT 
E 6 V *CP
PR C0N>3  
PPICES*A 
P^LTRE P * 0 1  
' 3 5  *US 
- S T L  * 9 3  
F C» P *099

CATE * 3 3 / 0 7 / 0 7  
PS&r * 1 7 
C ESC *  A X £ L 
ENV * 0 °  
PRCCNQ*3 
PROOF S *A  
PV R E P* 12 
* Cr *US 
FAIL = 8 °.
F CR P *  1 0 0

CATE * 8 3 / 0 7 / 0 7  
pmKT «C7
CESC =31 PC 
ENV * C °
PR C^NC *  3 
ORCUES--A 
•^trRE P*C 7 
AGE * lS  
F A I L  *3R 
pCRP = 1 0 )

" A T E  * 8 3 / 0 7 / 0 9  
P^ICT * 0 3  
r e s c  = 3 0 l t
ENV * C 3 
P R C D N O * 3 
P R 3 C E S * A  
^ t t l R E  p * C 3
AGE * U S  
F A I L  * 9 R  
CQRP * 1 0 2

C A T E  * 8  7 / 0 7 / 0 9  
P5AT * 1 2  
DESC * A xEL 
ENV =CP  
PR C C N O * 3 
PR CD E S *  A 
^RTRE P * 12

1 5 5 / . . .



-  1 5 5  -

AG: »U3
FAIL «3» 
=C%P * 1 0 3

GATE * 3 3 / 0 7 / 0 9  
PART = 0 3  
C ESC = 8CL T 
EKV- =CP 
PRCCN0=3 
PR0DES*A 
mflWcP*03  
AGE = u S
F a i l  =qq
FCRf * 104

CATE = 3 3 / 0 7 / 0 9  
PRGT * 0 1  
CESC rt»!N 
ENv = r p  
PR CON:*3 
PR 3CE3 * 4  
P42?*EP*31  
AGE *uS 
FAIL * 3 r 
FC^" * 1C 5

GATE * 9 3 / 0 7 /  10 
P4&T " 0 3  

DESC *  9CL T 
ENV *CP  
PR CONC* 3 
PR30E S* A 
PmerRE P* 0 3  
AGE = u S
c A I L * 3R 
F C’ k = 1 0 6

GATE * 9 3 / 0 7 / 1 0  
* c i  

CcSC * p i  n

ENV =QP
PRCDNC=3 
PRCDCS=A 
PGCTPE P= C 1 
AGE =u S 
FAI L  *3R  
F DR k = 1 0 7

GATE * 9 3 / 0 7 / 1 0  
Pact = o 1 
DESC *P I N 
ENV =0P 
PR CCN3* 3 
PRDDES*:
P9BTR? P * C 1  
AGE =LS 
FAIL *£R 
F OR k *  1A 9

DATE *  9 3 / 0 7 /  1C 
P4Rr * I C
GcSC iCPNTRCLS 
E NY =CP
p ? c c n : * 3
PROOES*A 
wwrREP* 1?
AGE *  US
f a i l  *3R 
CCR k =109

CATE x-1 3 / 3 7 / 1 1  
P9RT =25 
CFSC *SLE EVE 
F N v *  n o
PR CON 3*3
p r o d -:;*-!
OftfTR'. Pt .'S 
AGE -US 
F A I L  * F J
- D ? k = : >C

1 5 6 /



-  1 5 6  -

M e r  = 0 3  
DESC «BCLT  
PNV =GP 
r>SCD.N3»3 
PRODES3A 
pqRTRE P = 0 3  
AGE 3 LS 
FAIL 3 BP 
FG3M =111

CATfe = 8 3 /
RBer = 13
DESC *C 'M
ENV = CP
PR CDNC= 3
PRDC£S=A
fnerREt»* 13
ACE *LS
e AIL = 3R
FCRK - r  2

Hif<1C' = 9 3 / i
Pmer *02
DESC * N U T
ENV a T 3
PR CDNJ -• 4
PROSES a A
IlveTR E P* 0 2
A S : = N C
= AIL 3 OR
'CRM * 1 1 3

0 4 / 2 1

" A T t  = 3 3 / 0 4 / 2 6  
omtT * 0  7
otf l r * p i p ?
i f . /  3 T R 
f -  ;^nc*4  
PR 2CE S* A  
pAeWEP*C7

AGE
f a i l
PC?*

3 N E 
= B»
3 1 1 4

D A T £  * 8 3 / 0 4 / 2 6  
PART" =20 

DESC =DCCR  
ENV =TP 
P R C C N 0 * 4  
PR3L t 3 * A 
Pf)<2PE P= 2 0 
AGE *  N E
f a i l  =FU
FCRP = 1 1 5

iate

pp.tr
= 8 3 / 0 4 / 2 6  
*? 1

D ESC  = L I G h t  
E I W  * T 5  
PR C D N 0 = 4  
P R C D E S * A  
fWCTR E P*  2 1 
AGE * N  E 
F A I L  = 3 3  
F=RP = 1! 6

DA' = 3 3 / 9 Q / : 3
* 0 ?

DESC = N U T  
E K V = r q  
P® CDN3=4
PR GrES*A 
PNRREPsO? 
AGE * U S  
c a i l  «3r
C G ? *  = 1 1 7

1 5 7 / . . .



V

-  1 5 7  -

E N V  = T3
PRCCN' D* 4
PRODES=A
f W r R c  P , 0 3

AGE ■ LS 
c AI L  «3R 
FORM » l l f l

- A T E = f 3 / 0 5 / C 3  
Pner =03 
o e s c  = b c l t
ENV =TR 
PRC0N0»4  
°R 3C E S*A 
W m E  D=03 
AGE US 
c A I L = SIR 
FOR" =119

D A T E  * 3 3 / 0 5 / 0 3  
*12  

DE GC * A X E L 
ENV = T R 
PROCNOs*
p r o c e s * a 

#W RE P* n  
AGE *  US 
FAIL = 9%
e y <  r  * 120

DATE * 3 3 / 0 5 /  33 
?eer =3 6 
DESC - SEALS  
f  nv  *TP  
PRCDNC=A 
PR DDE S* A 
i ierPEF=2s  
AGE = US
c A IL  = 30 
CCR P =121

C A T E  = 3 3 / 0 5 / 0 3
°Aer =ci

DESC = P ! \
ENV =T»  
PRCDNO-4  
PRCD6S-A 
A*TREP=C1  
AGE -US
f a i l  = s r 
FCsr * 1 2 2

DATE = 3 3 / 0 5 / 0 6  
W ttr * IT 
n - gc * i n l e t
ENV * TR
PRCCNO-4 
PR ODE S= A 
p^erRE^-i?
AGE =LS 
= A I L =R«
FC'> -  =123

^ATE * 3 3 / 0 5 / 0  
P4qr =16 

DESC =CA 3LE
C N V = 7 0
PR CLNC**  
PRDDES-A 
P W E P -  16
ACE «uC 
FAIL *99  
F C *P  = 1 2 4

1 5 8 / . . .



-  1 5 8  -

DATE
P W tT

DESC
ENV

» 1 3 / 3 6 / 9 3  
*11
=WHEEL 
= 0 P

AGE
CAIL

*us
= 94
*  0 2  A

PRCDNC* 1 
PR0D5S*A  
f » p , R E P = l l  
AGE =US 
F A I L  * 8 3  
FC3f  *021

D ate * 8 3 / 0 6 / 3 1  
Peer * 11 
DESC *hMEEL  
c K V  = C P  
P RC CN Q*  1
p r : d e s * a 
PfterREP*! 1
AGE = L S  
FAIL =-)
=CRP 1 2

CATE * 8 3 / 0 7 / 0 4  
pfscr * 0 3  
OESC * 8 3 L T 
ENV *CP  
BRCCkC*1 
PROD? S* A 
PA:3*EP*C3  
AG? *'JS 
F A I L  «9P  
PCRR * 3 2 3

ATE 
mgr
E S C  
NV
'CC'IO* I 
tCCESsA 
f#f R ? P* 1 C

• 1 3 / 0 7 / 0 4  
* 1 0
•CONTRCLS  
» r  o

CATE * 8 3 / 0 7 / 0 7
Fner = o i
OESC * P I  6 
ENV *CP 
PRCDNO* I 
PRCu?S*f 
AierRE P = 0 1 
AGE *US
f a i l  * 9 R
FORM *025

DATE
PftCr
DESC
ENV
pr c o n :
PROOFS 
'*W>E P
AO?
FAIL
CCRM

CATC = 8 3 / 0 7 /  
PFTRr * 03  
C ESC * 3 : L T  
FNV * 3 P 
PPCDNC*1 
p»CL?S=A 
WymRE P* C 3
AS? *us
FAIL »8R 
FCRM * 3 2 7

CATE
r>nnr

OESC

-•3/07/10 
* ' 3  
* M C I. r

1 5 9 / . . .



-  1 5 9  -

E W  r r p
PRCDN2= 1 
PR3CES=A 
P*%%EP=C3 
AGE =US 
PAIL =3R 
FCRf =028

DATS * *-3/04/20 
t r t n t r  *02  
DESC =NUT 
ENV * T R
PRC0N0* 1
PRcnes=A 
P t e r i E  o=C2 
AGE =,NE 
PAIL = 3R 
C0R“ *029

DATE =5 3 / 0 4 / 2 0  
PAR.r =04 
DESC =LFVER 
E.NV =TR 
PR CDNO=2 
°R DDF S = A 
PfiPTRE P = C4 
AGE =NE 
PAIL =BR 
FORP * 03 c

0 ATE = 8 3 /  04 / 26  
PA»1 =11 
DESC sWHEEL 
"NV * TR 
P R CCN0»2 
P»CCES«A 
PACT»E P= 1 1 
AGE «US 
P A I L  * 0 9  
FCRP =031

DATE = 8 3 / 0 4 / 2 6  
P4RT =02 
Dt SC = \L T  
ENV = TR 
PR CCNO*  2 
PRODES=A 
ftiWSEP*C2 
AGE =US 
FAIL =93 
FCP P =032

OATf =5 2 / 0 5 / 0 3  
POPT =02 
DESC =NUT 
ENV * r  «
PR CON'*2  
*R3D:S=A 
fhl2yREP=02

FA R
FCRP

=us
= 9R 
* 033

DATE = 6 3 / 0 5 / 0 6  
p^er =03 
DESC =9CL T 
ENV TR 
PRC: „*< 
PR3D*5= a
m erR:P = C3 
AGE *US 
t  A I L = 3 9
F C R *  = 0 3 4

DATE = 6 3 / 0 6 / 2 3  
* 1 3 

DFSC “ CAM 
E\ v  * C P 
P° CCNO* 2 
PRODES-A 
Pocrpfp* 13

1 6 0 / . . .



JA T: = 4 3 / ^ 6 /
PflC- -.f 1

esc •
*,'v =o r
CvNQ = 

TR]DES=A 
°ftCTHF P=C j
AGC > u c
■“ A l t  -S y 5

0 A T f -- e ) / .!
°f le-  - 1 -
NES( - F X r  .  *
. X V
■'RCDV.:
"O0CE5- •*

- s -  ..

■ u i "

»* ' :

A • i . / ' h / 2 F 
°yirr i 
DESC iWHp-i  
r fjV zCP
0RGDNr = ? 
PR:CES=6

Ps ’ i
a •: »| <

a ; .

r: N V =CP
PRCCNO=? 
PRCBES=A 
AyerRE f = o?
age = US 
p A U  = 3P
• nr k = r 3 %

A’f : * 6 3 / 0 '  /  '’
<̂S«. r s 07
e;c =pipc
NV a C P

ppCDk :=•?
ppjoes=a  
PP,eirPc o=C '
AG *US
" a; 7(11

= 3 3 / o a / : «  
=se- -- c 3

EG s 3 3 L *
r ' 7

«■
PRIDES*A 
^BT»- P=C A
AG: =u.c
•Ai t  = y ?

, r? i = C A 1

' A T L 7 33/06/3: 
pmiT 7 11 
) E S C a C A y
' MV 3 OP
'RCUVO 

;C.E3 = 
mcrR ■ P= ;
A I* el/ j
■a: . 7 -,

"

■ L 3 2



<

- 1 h

DA~E
PACT
DESC
ENV

* 8 3 / 0 6 / 3 0  
*  15
sSuPPORT 
= CP

P%3CN0=2 
PR0D5S=A 
FAarRE P*
ar,=
FAIL
POtM

= 'JS 
= SR 
= 043

= 6 3 / 3 7 / 0 4  
= 01 
= 0 1 A 
= CP

DATE 
"ACT 
CESC 
ENV 
PRCCNC=2
pr oce : . =  6

F=C 1 
AGE *L5 
= A i t  *FB 
FCR P = C 4 4

OATE = 3 3 / 0 7 / 0 4  
PnCr *03  
DESC =3CLT 
ENV =CP 
FA:C\3=3  
P9 0D€S=A 
Fnrn-'E o= 0?
AGE =LS 
f a i l  =36
F C 4 "  * 0 4  5

"ATE
PART
DESC 
ENV =JP 
PRCDNC*2 
PR0C S 3* A 
”e-?rsE F* C 3

* 53/C7/Q5  
*03  
= 3GL~

AGS = u s
= A I L = 8 R
= 0 R V = 04 / ;

UA r  = = 8 3 / 0 7 / 0 '
P 4%r = 3 3
DESC = 3 C L *
ENV = 0 =
P R C D N C *  2
PP.DCC S= A

P=C3
AGE = u s
c A I L = 3R
c CP F = 0 4 "

: a t e =3  3 , 3 7 /  =
o«,eT = 10
DESC = C CT,T RCL S
ENV = : p
PR CDN 0 * 2
POCDE 3 * 4
PS67RE o= 10
AGE = L'S
c l ! L «3R
i : ? * * 0 4 6

DATE =5 3 / 3 7 / 0 6
PRCT *0 3
DESC = 3 C L T
ENV * 3 P
PRCDN 0 * 2
PRCTES = A
PmcrRE o . ' 3
a :  = * .S
f a i l * -?'
FOR R = 04  •’

DATE = n / c / c f c
P*Fer * 1 2
r ESC = AXEL

1 6 2 /  . .



-  1 6 2

E NV P
P3CCMC=> 
PR3DES=A 

P= 1 2 
AGE «US 
FAIL =9R 
FCRP = C 5 0

DATE =93 / C7 / C6  
pF>Pr * i b 
DEiC =CA8LE 
E NV *CP  
PRCDN0=2  
punrESsA 
ASerP. EP* 1 •}

AuE =US 
c AIL =31 
F ClP =0=1

DATE = 9 1 / : ~ Z » 3  
Pscr =03 
DESC = i d  'r
ENV =C P  
PICCNC = ?
ORCD?5= 1 
Pn«TP,= F « 0  3 
AGE ='JS 
c A IL =91  
FC3" =092

P A T f  = * 3 / 3 7 / 0 9  
P^BT * 0 7  
DESC = P I PE 
E *.7 = 2 P
PRcn\0=2  
P^OCF S = A 
P*»eT«E P = C 7  
AG= =>J3 
FAIL = er  
= C » P  * 0 9 3

CATC = d 3 / u 7 / 0 9  
P * a x  *03  
DESC =3CLT 
ENV =OP 
PR CCNO* 2 
PRDDES=A 
POBTPE o=C3 
AGE =US
f a i l  =bp
FOP» =C54

DATE = 8 3 / 0 7 / 0 9  
CNer = 1 3
DESC =C AM 
E NV = CP 
P»CDM=2  
PROOF 5 = A
meiRF p= 13
AG- *L’S
c • • i = gq
ftGRM =09 5

DATE = 3 3 / 0 7 /  13 
PF»e.T =07 
D E S C  * P I PE 
F NV = CP 
00  r  f 'M - e i

PRBTRc P * 0 7
AGE =US 
FAIL = 9 R 
FCRP =096

DATE = * 3 / 0 7 / 1 3  
pmeT =0 7 
DESf = P I o c  
6 NV = -O 
P R C D \ C = 2 
Pe CD* 5 * A 
p<»CTR- p* C 7

163/...



ENV • G 9 
PRCCNC=? 
PR3DES«A 
F»<7PEP=12 
AGE =US 
RAIL =9% 
FCRP =C50

DATE = 9 3 / C 7 / C 6  
* i i

DESC =CAELE 
ENV =CP 
PRCDND* 2  
P«OrES=A 
A=KnP E P= 11 
AGE =U5 
PAIL 31 
pcsp =oe :

CAT? . g - , /
PFCr = 33
DESC = ACL
ENV = C 0
PPCDNC= 2

opcr - 3= A
PmeTP.E P =03
AGE * US
CAIL =99
PC9 * = 052

DATE = = 3 / 3
P ^ B T = 0 7

D E S C " P I P E
E N V = DP
PPCCNtD = 2
PPQCE  5 = A
6>CT°E P= 0 7

AGE = U 3
F a i l = 9 9
= C® P = 053

L A PE *d 3 Z 0 7 /9 9  
P n a r  =33 
CcSC =3CLT 
ENV =0P
PRCCNn=2
PR DDES*4 
p-jeiPS p*C3
AGE =US 
FAIL =RP 
FQPM s C 5 A

DATE * 3 3 / 0 7 / 0 9
=13

DESC =C a*
ENV *CP 
P° CDN 3* 2 
PRCOF 5 = A 
FfcteTRE P= 13
AG' *'JS 
F ay L =BR
crqp =395

2 ATE = 3 3 / 0 7 / 1 3  
p f ^ e j  =07  
r.ESC = P I P E 
ENV =DP 
9 0 09N3* 2 
P° 3 C ES* 6  
PSBTRE P* 3 T 
AGE =US 
FAIL =SR 
FC9P =356

DATE = = 3 / 0 7 / 1 :  
F*tR.r =07 
0 E 3 C  = 9  I 9 E 
E N V  = " 9 

9RC2ND=2 
P°wCe ? * A  
p eK Jft - P* C 7

1 6 3



— 16 3 -

AGE =uS 
FAIL *54 
FDK P * C 5 7

date = 8 3 / 0 7 / 1 3  
fmg? * 03  
DESC * B n L T  
ENV =CP 
PSCDNO=2 
PRCLES=A 
r^erSE P= C 3 
ACc =US 
FAIL =8R 
PCR*  =C59

CATE = 8 3 / 0 7 / 1 3  
P->(2r = 11
l)ESC *WHSEL 
ENV =CP 
PR CCNC* 2 
PROCHS*A
PserRE p* 11
AGE * US 
FAIL =9R 
FC7P =r.5S

CAVE = 5 3 / 0 7 / 1 3  
?P>«T = 0 1
OESC =PIN 
C NV * CP 
PR CCNC* 2 
PRCDESsA 
PserftE P* oi 
AGE =LS 
FAIL * 6R 
e CRP *340

CATE = 9 3 / 0 7 / 1 3  
ttm? *14  
SESC -CABLE

POCDNQa 2 
PR CDE S* A
PSPTRC Pel#,
AGE =us 
FAIL * F U 
FORM a Cfc 1

DATE a 4 3 / 0 7 /  1 3 
PBBT =15 
DESC "CUTLET 
ENV =CP 
PRCCNC*2 
PROOF S= A 
M*tPT B E F * I 0 
AGE =LS 
f a i l  = b r 
c cp m = :s2

CATE =6 3 / 0 7 / 1 3  
06,6.1 = 1 <5
: »c =l tube
ENV *CP 
PR CP''0=2 
PRC0ES=A 
PNQT*= F= 1 9 
AGE *US 
= A !  L a 3 9  

FORM *043

CATC = 3 3 / 0 4 / 2 0  
PAST =01 
DESC *PIN  
ENV «TR 
P R C D N O = 2  
PP CD 5 S* A 
fRR.Tc r c = C 1 
AuE = f :
f a i l  = br
= CR M =064

1 6 4 / . . .



-  1 6 6  -

CATE
P«er
CESC
ENV

= 3?/ O * / 25 
= 11
=WhEEL
sja

PRCDN2=3 
PRCCES=A 
PFwrREPs
AGE =us
c AIL = HR
FCRP *  Cfc 5

CAT = = 3 3 / 3 4 / 2 6
P4R.T = 03
cesc * 2 C L T
5NV = TR
P 3 C C N 0 * 3
PROCES*A
m c p s P =
agf «US
PAI L = »R
FCRP * 0 6 6

DATE * 3 3 / 0 4 / 2 8
P4BT = 20
DESC * o : : p
5 \ v «TR
PRCDN 0 * 3
PRS3E 3* A
part re p=
AGE * JS
= AIL *  5 R
r OR fn = 067

DATE = 3 3 / 3 4 / 2 3
P r e r = 21
cesc *1 IGHT
fehv a 7 R 
p ̂ 3:ND*3  
P R 3 1 E S = A  

P =

AGE =V5 
FAIL =BR 
FCRM =C6c

DATE * 3 3 / 0 4 / 2 6  
?ORr * 0  7
r-tsc - p i p e  
tis;v =73  
p p .C 0 N 0 = 3  
PR3GES*A 

P* 07 
AGE *US 
FAIL *°R  
FCSP * 0 6 6

CA76 = 3 3 / 0 5 / 0 3  
Fmer *1 1
resc =wh£el
E,V  =TR 
PR OCNO* 3 
PROVE 3 = i  
PhCiRE P= 11
AGE =0S 
FAIL =3R 
FCRf " C O

0 A T =  * 3 3 / 0 5  

p ^ a i = 0 3  
C ESC = 3 0 L ’  
EKV *73  
PRCD'iC* 3 
PROCES*A 
FMrPE P* 0 3 
AGE *US 
F A I L  * 3 R  
FOR P *071

CATE * 6 3 / 3 5 / 0 4  
P**&T = 3 6
DESC * C UA t N



16} —

E NV = TR
PRCDNC=3 3 ATE = 3 3 / 0 6 / 2 :
p s n c s S * A PCiCT =03
M grR  = P=06 CESC =90LT
AGE = US EX =TR
= AIL = 3R PRCONO* 3
FCRP r 072 PRODE S = A

Ft>eTRcp-C3
AGE =LS

C A"E * * 3 / 0 s / C 4 FAIL =3R
°*»Rr * 2 2 FOR P =C7 •'

OESC "INDICATOR
= NV «o;
PR SCM'.;«3 CATE = 8 3 / 0 6 / 2 4
PR3CES=A PFjEl = c ;
°SCtRE P* 2Z DESC =3CLT
AGE = LS E NV s^?
| = A I L * 3R pR0CsC=3
F C R F * C 7 3 PR3DE S*A 

PneTRE P=C3 
AGE - w 3

DATE *  3 3 / 0 5 / C 4 F A I L  =SR
"QCT *  1 1 FOR* = J77
OESC " WHEE L
ENV * TR
PRCDNCi t  3 0 ATE = 83 / 0 6 / 2 7
p r o o e  s *  a P e e r  = 0 9

p* DESC = : r  IVE
AGE = US E W  =CP
c AIL *B R PR C C N C * 3
F CR P = 0 7 4 PPOCE S = A 

* > * ? S 5 P = C 9  
AG- =_S

CATE = 8 3 / 0 * / O t F A I L  = 3 »
= 32 FOR P = 0 7 8

OESC = KUT
EK’V * TR
PRCCNJ = 3 "ATE = 3 ’ / Cb / 2 3
PRICES = A dfh? r = us
°^cr* 5 P * C  ? n E S C * 0 F IVE
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