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S U B J :  RK05 DISK PACK SEMINAR 

E n c l o s e d  i s  t h e  summary o f  i n f o r m a t i o n  d i s c u s s e d  a t  t h e  r e c e n t  
s e m i n a r .  I t ' s  a c c u r a c y  h a s  n o t  b e e n  v e r i f i e d  by  D i s k  E n g i n e e r i n g  
b u t  a s  s o o n  a s  i t  i s ,  an  addendum w i l l  b e  g e n e r a t e d ,  i f  n e -  
c e s s a r y .  

I want. t o  a p o l o g i z e  f o r  any  l a c k  o f  d e s c r i p t i o n s  on c e r t a i n  t o p i c s  
b u t  I f e l t .  i t  was f a r  b e t t e r  t o  j u s t  t o u c h  on a l l  t h e  t o p i c s  
d i s c u s s e d  i n  a s  q u i c k  a  f a s h i o n  a s  p o s s i b l e  t o  e x p e d i t e  t h e  
r e l e a s e  o f  t h i s  document  ( I  a l s o  d i d n ' t  want  t o  p u t  some o f  you 
guys  t o  s l e e p ) .  

If  a n y  e r r o r s  a r e  d i s c o v e r e d  p l e a s e  i n f o r m  me a t  X4180 s o  I c a n  
p a s s  i t  a l o n g  t o  t h e  o t h e r s  i n v o l v e d .  

Thank you f o r  y o u r  a t t e n d a n c e  and  u n d e r s t a n d i n g ,  I hope t h e  ,/ s e m i n a r ' w a s  i n f o r m a t i v e  t o  a l l .  

P .  S .  D i s t r i b u t i o n  o f  t h i s  summary s h o u l d  b e  h a n d l e d  d i s c r e e t l y  
d u e  t o  i t s  l a c k  o f  d e s c r i p t i o n .  T h i s  document  i s  i n t e n d e d  
o n l y  a s  a g u i d e  f o r  t h o s e  p r e s e n t  a t  t h e  s e m i n a r  t o  u s e  i n  
the . ik  u p d a t i n g  o f  f i e l d  p e r s o n n e l .  



L I S T  - 

T R A V I S  BRANDON - C E N T R A L  R E G I O N  
J O H N  T O T H L I N E  - M I D - A T L A N T I C  ' 

N I C K  MEYER - G E N E V A  
KARL-G-USTAV-RUDELS - SWEDEN 
J I M  R .  M C K E N Z I E  - W E S T E R N  R E G I O N  
MAX BUCHER - S O U T H  GERMANY 
CHUCK D O U G L A S  - KANATA 
R E G  B U R G E S S  - G E N E V A  
D E N N I S  S U L L I V A N  - N .  E .  R E G I O N  
TOM S P E A K E  - T R A I N I N G  (MAYNARD) 
J I M  WALSH - F .  S .  MAYNARD 
D I C K  C A R U S O  - D I S K  E N G I N E E R I N G  
MAC S L O A N  - D I S K  E N G I N E E R I N G  
ROGER LAWSON - D I S K  E N G I N E E R I N G  
B R I A N  F T I Z G E R A L D  - C E N T R A L  11 E N G I N E E R I N G  
ART Z I N S  - F I E L D  S E R V I C E  MAYNARD 
B I L L  D I M B A T  - F I E L D  S E R V I C E  MAYNARD 
VENUGOPAL - D I S K  E N G I N E E R I N G  
B I L L  L I N T O N  - F I E L D  S E R V I C E  P R I N C E T O N  

* 

KEN Q U I N N  - F I E L D  S E R V I C E  MAYNARD 
J I M  BARCLAY - F I E L D  S E R V I C E  MAYN'ARD 
G U E N T E R  S C H N E I D E R  - D I S K  E N G I N E E R I N G  
GRANT S A V I E R S  - D I S K  E N G I N E E R I N G  
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AVAILABILITY . . 

$14K was s p e n t  on  P r i 0 r i t . y  1 o r d e r s  d u r i n g  Q4 o f  t h e  l a s t  y e a r .  A l l  
o f f i c e s  s h o u l d  h a v e  on  hand a D E C  C E  p a c k ,  1 6  s e c t o r  s c r a t c h  p a c k  
and  a  1 2  s e c t o r  s c r a t c h  p a c k .  

TYPES OF PACKS 

P a c k s  c a n  b e  r e c o g n i z e d  a s  f o l l o w s :  

*BASF - S e r i a l  number  i s  p r e f i x e d  b y  " B r t  

CFI - S i l v e r  l a b e l  f o r  s e r i a l  number 

* 3 M  - S e r i a l  number i s  p r e f i x e d  by " L t t  

Nashua-  Name p r e s e n t  on s e r i a l  t a g .  

* DEC a p p r o v e d  p a c k s  - non  a p p r o v e d  p a c k s  w i l l  n o t  .be r e p l a c e d  by D E C  
i f  damaged by  d r i v e .  Some a r e  non  a p p r o v e d  s i m p l y  b e c a u s e  we h a v e  n o t  

I-' y e t  e v a l u a t e d  t hem.  A l i s t  o f  l e g a l  p a c k s  w i l l  b e  g e n e r a t e d  i n  t h e  
n e a r  f u t u r e .  

PACK HANDLING 

1. The c a r t r i d g e  i t s e l f  i s  v e r y  v u l n e r a b l e  s i n c e  i t  i s  n o t  a  s e a l e d  
c a r t r i d g e .  Care  m u s t  b e  t a k e n  t o  keep  i t  c l e a n .  I t  s h o u l d  a t  no 
t i m e  b e  c a r r i e d  i n  t h e  t r u n k  o f  o n e ' s  c a r .  The t r u n k  i s  t o o  d i r t y  
and  t h e  s h o c k  f r o m  t h e  r i d e  c a n  c a u s e  t h e  d i s k  t o  move a r o u n d  i n -  
s i d e  t h e  s h e l l  a n d  chew u p  t h e  r e t a i n e r  b u t t o n .  Always c a r r y  
i t  on t h e  f r o n t  s e a t  o f  t h e  c a r .  

2 .  Cus tomer s  mus t  b e  e d u c a t e d  a t  i n s t a l l a t i o n  t i m e  a b o u t  t h e  damage 
a d i r t y  c a r t r i d g e  c a n  c a u s e  t o  h i s  s y s t e m .  P a c k s  s h o u l d  a l w a y s  
b e  s t o r e d  i n  a p l a s t i c  bag  when n o t  i n  u s e  t o  a v o i d  c o n t a m i n a t i o n .  
Some p a c k s ,  a f t e r  l o n g  u s a g e  w i l l  n o t  c l o s e  c o m p l e t e l y  and  become 
even  more  s u c c e p t a b l e  t o  d i r t .  

3 .  Pack  s h o u l d  b e  h a n d l e d  o n l y  by  t h e  f r o n t  t o  r e a r  a x i s ,  n e v e r  on 
t h e  s i d e .  I f  i t  i s  g r a b b e d  by t h e  s i d e ,  wh ich  h a s  t h e  a i r  v e n t  
i t  i s :  

A .  P o s s i b l e  t o  b r e a k  v e n t  l o o s e  i f  p l a s t i c  r i v e t s  a r e  u s e d .  

B .  S i n c e  v e n t  i s  f l e x i b l e  s t e e l ,  i t  may come i n  c o n t a c t  w i t h  
d i s k  s u r f a c e .  

, 



PACK H A N D L I N G  ( c o n t i n u e d )  

U n d e r s i d e  m e t a l  o f  c a r t r i d g e s  c a n  become u n c o m f o r t a b l y  h o t  i n  some 
e n v i r o n m e n t s .  Hold  t h e  p a c k  by  t h e  h a n d l e  o n l y !  D i r t  b u i l d  u p  on 
s p i n d l e  s u r f a c e  a n d  p a c k  b o t t o m  c a n  r e s u l t  f r om h a n d l i n g  b o t t o m  o f  
c a r t r i d g e .  
PROBLEMS 

P l a s t i c  r i v e t s  on a i r  v e n t  - P l a s t i c  r i v e t s  u s e d  t o  h o l d  on t h e  
a i r  v e n t  on t h e  c a r t r i d g e  a r e  a c c e p t a b l e  o n l y  i f  c a r t r i d g e  i s  made by 
Dynamit  Nobel ( I d e n t i f i e d  by two t o n e  p a c k ) .  C e n t r o n  p l a s t i c  r i v e t s  
a r e  n o  good .  ( I d e n t i f i e d  by a l l  w h i t e  p a c k ) .  

Round h e a d  s c r e w s  i n s i d e  t h e  p a c k  c o n n e c t i n g  t h e  d i s k  t o  t h e  hub  
c a n  c a u s e  a  p rob l em a f  t h e  s c r e w  r u b b i n g  on t h e  c o v e r .  The s c r e w s  
s h o u l d  b e  a  p h i l i s t e r  h e a d  t y p e  s c r e w  b u t  r o u n d  h e a d  s c r e w s  c a n  b e  
c o n s i d e r e d  good a s  l o n g  a s  t h e r e  i s  no c o n t a c t  b e t w e e n  t h e  s c r e w s  
and  c o v e r .  

C a r t r i d g e s  which  h a v e  b e e n  i n  u s e  f o r  some t i m e  may h a v e  a  p rob l em 
whe re  t h e  a c c e s s  d o o r  t a k e s  a  s e t  and  w i l l  n o t  c l o s e  c o m p l e t e l y  
when removed f rom d r i v e .  C a u t i o n  mus t  b e  t a k e n  t o  i n s u r e  t h i s  
p a c k  i s  k e p t  i n  a p l a s t i c  bag  t o  i n s u r e  no c o n t a m i n a t i o n - t a k e s  p l a c e .  
A l s o ,  t h e s e  c a r t r i d g e s  s h o u l d  b e  c h e c k e d  t o  i n s u r e  t h a t  when t h e  d o o r  
i s  opened  t h e  p l a s t i c  r e t a i n e r  b u t t o n  i s  l i f t e d  up  o u t  of  t h e  way t o  
a v o i d  c o n t a c t  be tween  it and t h e  d i s k  when i t  i s  s p i n n i n g .  

CUSTOMER H A N D L I N G  A N D  P A C K  C L E A N I N G  ....-..---,-""..,.p-- 

A t  i n s t a l l a t i o n  a l l  c u s t o m e r s  mus t  b e  made aware  o f  t h e  d i s a s t e r s  which  
c a n  r e s u l t  i f  t h e i r  pack a r e  n o t  k e p t  c l e a n .  I t  must  b e  s t r e s s e d  
s u c h  t h a t  i f  t h e y  d o n ' t  t h e y  w i l l  b e  l i a b l e  t o  e x p e r i e n c e  h e a d  c r a s h e s ,  
r u i n e d  p a c k s  and c o s t l y  down t i m e .  T h i s  mus t  b e  d o n e  d i s c r e e t l y  
and  i n s u r e  t o  t h e  c u s t o m e r s  t h i s  i s  n o t  a  DEC p r o b l e m ,  b u t  r a t h e r  
an i n d u s t r y  w i d e  p r o b l e m .  Recommend t o  him p e r i o d i c  i n s p e c t i o n  and  
c l e a n i n g  ( i f  n e c e s s a r y )  o f  h i s  l i b r a r y  a t  p e r i o d s  n o t  e x c e e d i n g  6 
m o n t h s .  D E C  d o e s  n o t  c l e a n  d i s k  p a c k  l i b r a r i e s .  A l i s t  o f  c l e a n i n g  
s e r v i c e s  i s  a t t a c h e d  t o  t h e  recommended c l e a n i n g  p r o c e d u r e .  



CUSTOMER H A N D L I N G  AND P A C K  C L E A N I N G  ( c o n t i n u e d )  

Pack c l e a n i n g  s e r v i c e s  u s u a l l y  r u n  b e t w e e n  $ 8  and  $ 9  p e r  p a c k  and 
i s  a  c h e a p  p r i c e  t o  p a y  t o  i n s u r e  c o n t i n u e d  e r r o r  f r e e  r u n n i n g .  
T h i s  p r i c e  d o e s  n o t  i n c l u d e  p a c k  r e f u r b i s h i n g  i f  i t  i s  n e c e s s a r y .  

I f  i t  becomes  n e c e s s a r y  t o  c l e a n  a  c u s t o m e r  p a c k ,  we do  t h i s  o n l y  
when i n  a n  u n a v o i d a b l e  s i t u a t i o n ,  f o l l o w  t h e  e n c l o s e d  p r o c e d u r e .  
The s u r f a c e  o f  t h e  d i s k  i s  an  epoxy  s a t u r a t e d  w i t h  r u s t  p a r t i c l e s  
a n d  i s  v e r y  s e n s i t i v e  t o  w a t e r .  The epoxy  w i l l  a b s o r b  w a t e r  and b e -  
come damaged. Under no c i r c u m s t a n c e s  s h o u l d  t h e  d i s k  e v e r .  b e  c l e a n e d  
w i t h  w a t e r .  

D i s c o l o r e d  s u r f a c e s  may n o t  mean a  d i s k  p a c k  i s  b a d ,  a s  l o n g  a s  
i t  d o e s  n o t  d e p o s i t  o x i d e  on t h e  h e a d s  i t  i s  o k a y .  

D i sk  p a c k s  s h o u l d  n o t  b e  h a n d l e d  i n  s u c h  a  way t h a t  y o u r  f i n g e r s  c a n  
come i n  c o n t a c t  w i t h  t h e  d i s k  s u r f a c e .  The e n c l o s e d  memo e n t i t l e d  
D i sk  D e s t r u c t i o n  Made S i m p l e  may s h i n e  some l i g h t  on t h i s  s u b j e c t  
t o  a l l  non b e l i e v e r s .  Always i n s u r e  s e c t o r / i n d e x  s l o t s ,  and s p i n d l e  
m a t i n g  s u r f a c e s  of  pack  a r e  c l e a n .  A v e r y  s m a l l  amount o f  d i r t  c a n  
c a u s e  l a r g e  r u n o u t  e r r o r s .  
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S e e  a t t a c h e d  p i c t u r e .  Yes ,  t h e  h e a d  i n  a n  R K 0 5  ( o r  s i m i l a r )  d i s k  
d r i v e  a c t u a l l y  " f l i e s t r  c l o s e r  t h a n  a f i n g e r  p r i n t  smudge o r  l a r g e  
smoke p a r t i c l e  - -  l e t - a l o n e  a s p e c  o f  d u s t ,  f l a k e  o f  d a n d r u f f  o r  
a h a i r .  T h i s  may g i v e  you  some i d e a  why, when. you c a n  w r i t e  y o u r  
name i n  t h e  d u s t  on  t h e  o u t s i d e  o f  t h e  d i s k  c a r t r i d g e ,  you may g e t  
d i s k  o x i d e  b u i l d i n g  up on  t h e  w h i t e  ce ramic  h e a d .  O x i d e  b u i l d - u p  
on t h e  h e a d s  c a u s e s  i m p r o p e r  h e a d  f l i g h t  and  E R R O R S  i f  y o u r ' r e  l u c k y - -  
C A T A S T R O P H I C  DESTRUCTION OF H E A D S  A N D  DISK i f  y o u ' r e  n o t .  Keep t h e  
d i s k  c a r t r i d g e  d o o r  s h u t  and  t h e  d i s k  i n  a clean bag o r  c l e a n  e n -  ---- 
v i r o n m e n t  when n o t  i n  t h e  d r i v e .  And t h a t ' s  o n l y  d i r t .  There a r e  
o t h e r  ways y o u  can  wreck  a c a r t r i d g e  a n d / o r  d r i v e ;  s u c h  a s :  ' - ,  

The small  f o i l  g i a i b l e  s p r i n g  which h o l d s  t h e  w h i t e  c e r a m i c  h e a d  
t o  i t s  s u p p o r t  b r a c k e t  i s  ly tweeked ' f  b y  t h e  head m a n u f a c t u r e r  t o  51 
d e g r e e  s o  t h a t  t h e  head  w i l l  " l a n d w  p r o p e r l y  on  t h e  b o u n d a r y  
l a y e r  o f  a i r  w h i c h  s p j n s  a l o n g  w i t h  t h e  d i s k .  N o w ,  i f  you  B E N D  t h e  
h e a d  i n  -- a.ny way,  you  u p  t h i s  l a n d i n g  a n g l e .  When t h e  head  
d o e s  n o t  l a n d  r i g h t ,  i ~ s u a l l y  one  edge o f  t h e  h e a d  " b i t e s "  t h r o u g h  
t h e  a i r  b o u n d a r y  l a y e r  a n d  d i n g ' s  t h e  o x i d e .  U s u a l l y ,  t h e  h e a d  w i l l  
b o u n c e  and  f l y .  OccasionaY l y ,  h o w e v e r ,  known t o  u s  a l l ,  t h e  h e a d  
d o e s n ' t  g e t  up  a n d  f l y  - - -  i t  d i g s  a n d  b u r r o w s  i n t o  t h e  o x i d e ,  whi.ch 
h a p p e n s  t o  b e  m o v i n g  a t  a b o u t  58  m i l e s  p e r  h o u r *  '.' Â ,,.'*'t' 

h e  d i s k  cartridge h a s  o t h e r  p a t h s  t o  g l o r y .  To my k n o w l e d g e ,  no  
r i v e  i n  t h e  i n d u s t r y  w i l l  a c c e p t  a cartridge u p s i d e  down. W h i l e  

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

1 l e s s  o b v i o u s l y  m i s - s e a t e d  c a r t r i d g e s  w i l l  c a u s e  e q u a l l y  s p e c t a c u l a r  
d i s k  o p e r a t i o n .  D O  N O T  FORCE t h e  c a r t r i d g e  i n t o  ( o r  o u t  o f )  t h e  
d r i v e  a n d ,  u n l e s s  you a r e  W e s t f i e l d  a s s e m b l y  o r  F i e l d  S e r v i c e ,  d o  n o t  - 

I l r r e a l i g n "  t h e  c a r t r i d g e  r e c e i v e r .  
t. 

I 
1 F i n a l l y ,  d i n g e d  d i s k s  and  o x i d e  b u i l d  u p  o n  h e a d s  a r e  r a t h e r  l i k e  a 

s o c i a l  d i s e a s e  w h i c h  may b e  t r a n s m i t t e d .  by  e i t h e r  d i s k  o r  h e a d s  t o  ' , ' 
. . I o t h e r  h e a d s  o r  d i s k s .  F i x  t h e  p r o b l e m  b e f o r e  m i x i n g  baa  c a r t r i d g e s  / I' - 

i 
o r  d r i v e s .  

SO:  D i s k s ,  l i k e  j o k e s  i n  t h e  p r e s e n c e  o f  l a d i e s ,  s h o u l d  b e  k e p t  c l e a n ,  
Do n o t  bend T.\eac1s! 
Do n o t  rr-tpe the d r i v e  w i t h  t h e  c a r t r i d g e .  

I Do n o t  m i x  b a d  d i s k s .  

I 
I 

- 





R E C O G N I T I O N  O F  BAD PACKS 

i--- 
\ T h i s  i s  a  j u d g e m e n t  s i t u a t i o n  b u t  t h e r e  a r e  a  few o b v i o u s  t h i n g s  

t h a t  c a n  d e f i n i t e l y  d e f i n e  a p a c k  a s  b a d .  

1. P a c k  t h a t  c a u s e s  c o n t i n u o u s  o x i d e  b u i l d u p  on t h e  h e a d s  i s  
b a d .  

2 .  P a c k  w h i c h  h a s - m e t a l  s u r f a c e  s h o w i n g  ( O x i d e  c o a t i n g  worn 
away) i s  b a d .  

3 .  P a c k s  w i t h  b r o k e n  o r  l o o s e  r i v e t s  o'n a i r  a c c e s s  d o o r  a r e  
b a d  a l o n g  w i t h  a f o r e m e n t i o n e d  p l a s t i c  r i v i t  p a c k s . .  

4 .  P a c k s  w i t h  m a r k s  s u c h  a s  comet  t a i l s  ( a  mark w i t h  a  t r a i l i n g  
s c r a t c h  u s u a l l y  c a u s e d  by  p a r t i c l e s  b e i n g  t h r o w n  f rom 
s u r f a c e )  may o r  may n o t  b e  b a d ,  a g a i n  a  j u d g e m e n t  s i t u a t i o n  
d e p e n d e n t  upon  w h e t h e r  o x i d e  b u i l d u p  o c c u r s  o r  i f  i t  w o r k s  
o r  n o t .  

5 .  P a c k s  w i t h  r e t a i n e r  b u t t o n  chewed u p  may o r  may n o t  b e  r e -  
u s a b l e  d e p e n d i n g  upon t h e  a b i l i t y  t o  remove s h a v e n i n g s  a n d  
c a u s e  f o r  b u t t o n  t o  b e  chewed up t o  b e g i n  w i t h .  I f  b o t h  a r e  
r e s o l v a b l e  a n d  t h e  p a c k  a p p e a r s  u s e a b l e ,  t h e  o n l y j u d g e m e n t  
l e f t  i s  w h e t h e r  i t  works  o r  n o t .  

r -' CE PACK 

D E C  C E  p a c k s  a n d  I B M  C E  p a c k s  a r e  t h e  o n l y  two a c c e p t a b l e  a l i g n m e n t  
c a r t r i d g e s .  However we a r e  p r e s e n t l y  p h a s i n g  o v e r  t o  DEC o n l y ;  
f o r  t h e  f o l l o w i n g  r e a s o n s :  

I B M  i s  a  low d e n s i t y  pack  a n d  r e q u i r e s  u s e  o f  s h i m  f o r  a l i g n m e n t .  

D E C  C E  p a c k .  i s  d e s i g n e d  t o  b e  u s e d  w i t h  o u r  h e a d s  a n d  t h u s  i s  more  
a c c u r a t e .  I t  i s  a l s o  e a s i e r  t o  u s e  a n d  a l l o w s  c h e c k i n g  f o r  r u n -  
o u t .  

Some p o i n t s  r e g a r d i n g  a l i g n m e n t  w h i c h  a r e  w o r t h  m e n t i o n i n g :  

1. T e m p e r a t u r e  s t a b i l i z a t i o n  o f  u n i t  and  p a c k  ( 3 0  min)  m u s t  b e  
d o n e  p r i o r  t o  a l i g n m e n t .  I t  i s  f e l t  i t  i s  n o t  b e i n g  d o n e  and  
t h e r e f o r e  a  number  o f  r e c a l l s  on  a l i g n m e n t  p r o b l e m s .  

2 .  I n d e x / S e c t o r  t i m i n g  s h o u l d  b e  c h e c k e d  p r i o r  t o  h e a d  a l i g n m e n t  
when i n c o r n p a t a b i l i t y  i s  d i s c o v e r e d .  

3 .  D i r t  on s p i n d l e / d i s k  m a t i n g  s u r f a c e s  c a n  c a u s e  e x c e s s i v e  
r u n o u t  p r o b l e m s  a n d  s h o u l d  b e  c l e a n e d  a n d  r e c h e c k e d  p r i o r  t o  
s t a r t i n g  a l i g n m e n t  when a  p a c k  c a n n o t  b e  r e a d .  



,/- -' C E  PACK ( c o n t i n u e d )  - 
4 .  A l ignmen t  s h o u l d  o n l y  b e  d o n e  i n  t e m p e r a t u r e  r a n g e s  o f  6 0 -  

8oQ F. 

5 .  Al ignmen t  s h o u l d  n o t  b e  n e e d e d  u n l e s s  a  g r e a t e r  t h a n  1 5 %  e r r o r  
i s  s e e n  u s i n g  D E C  CE p a c k  (35  u  " / % )  o r  5 0 %  i f  IBM C E  
p a c k  i s  u s e d  (10  u  " / % )  .. 

6 .  I n d e x  t i m i n g  p u l s e  c a n  b e  e i t h e r  p o l a r i t y  d u e  t o  w i n d i n g  
i n  h e a d  may b e  e i t h e r  way. 

7 .  I n d e x / s e c t o r  a d j u s t m e n t  i s  t o  b e  d o n e  s o  t h e  a v e r a g e  o f  b o t h  
i s  70 u s e c .  Not s o  t h a t  e i t h e r  one  f a l l s  w i t h i n  t h e  60 t o  
80  u s e c  r a n g e .  60 and  65 i s  n o t  a c c e p t a b l e  and  70 a n d  75 
i s  n o t  a c c e p t a b l e .  7 2 . 5  and  6 8 . 5  a r e  a c c e p t a b l e .  

8 .  C a r e  mus t  b e  t a k e n  when d o i n g  h e a d  a l i g n m e n t  n o t  t o  e x e r t  
e x c e s s i v e  f o r c e  on t h e  p o s i t i o n e r  a s s e m b l y  when t i g h t e n i n g  
o r  a d j u s t i n g  h e a d  s c r e w s  b e c a u s e  i t  i s  p o s s i b l e  t o  damage 
t h e  b e a r i n g s  w i t h  t o o  much f o r c e .  

9 .  T r i g g e r i n g  f o r  I B M  p a c k  i s  on I N D E X .  F o r  t h e  DEC. p a c k  i t  i s  
on  SECTOR. Use of s e c t o r  w i t h  D E C  CE p a c k  a l l o w s  f o r  a v e r a g e  
a l i g n m e n t  o f  a l l  s e c t o r s .  T r i g g e r  on  INDEX f o r ' D E C  C E  p a c k  
when c h e c k i n g  r u n o u t  o n l y .  

1 r" , 
1 0 .  Hand l e  CE P a c k s  w i t h  c a r e .  

I 

11. E a r l y  v e r s i o n  d r i v e s  had  t h e  s e c t o r / i n d e x  t i m i n g  s e t  t o  
30 n o t  70 u s e c .  T h i s  c a n  c a u s e  a  c o m p a t a b i l i t y  p r o b l e m  i f  
a  newer  d r i v e  i s  added  t o  a n  o l d e r  o n e  wh ich  h a d  t h e  t i m e  
s e t  a t  30 .  

1 2 .  Bend ing  o f  h e a d s  i s  n o t  a l l o w e d  f o r  a n y  r e a s o n  wha t  s o  e v e r .  

I f  a  h e a d  a d j u s t m e n t  o r  r e l a t e d  a d j u s t m e n t  c a n n o t  b e  made b e c a u s e  
t h e  h e a d s  a r e  t o o  f a r  o u t ,  r e p l a c e  t h e  h e a d s ,  do  n o t  bend  them.  
O t h e r  t h i n g s  wh ich  c a n  c a u s e  i n c o r n p a t a b i l i t y  b e t w e e n  two  d r i v e s  
a r e :  

A .  L i g h t l y  l o a d e d  h e a d s  (RK03's  w i t h  s e r i a l  numbers  u p  t o  5000 
a r e  s u s p e c t e d  o f  h a v i n g  l i g h t l y  l o a d e d  h e a d s ) .  

i 
B .  I m p r o p e r  w r i t e  c u r r e n t .  

I 

C .  Low P.  S .  v o l t a g e s .  

D. Woobly d i s k  s p i n d l e .  

I 
I E .  D i r t y  P a c k s .  
I {\ 
I ~ F .  Head c a b l e s  r e v e r s e d  i n  one  d r i v e .  

,- 

I 



HEAD ALIGNMENTS 

Due t o  t h e  number o f  t o l e r a n c e s  i n  t h e  m e c h a n i c a l  c i r c l e  b e t w e e n  
t h e  p a c k  which  r i d e s  on a  s p i n d l e ,  which  i s  mounted on t h e  b a s e  
c a s t i n g ,  which  i n  t u r n  h o l d s  t h e  l i n e a r  t r a n d u c e r ,  which  r e l a t e s  
t o  t h e  v o i c e  c o i l  assembly,  wh ich  i n  t u r n  h o l d s  t h e  h e a d s ,  which  
d e t e r m i n e s  t h e  a r e a  o f  t h e  c a r t r i d g e  b e i n g  r e a d ,  t h e  h e a d  a l i g n -  
ment becomes a m a j o r  a d j u s t m e n t  i n  d e t e r m i n i n g  t h e  f i n a l  p o s i t i o n  
o f  t h e  h e a d  r e l a t i v e  t o  t h e  d i s k  s u r f a c e .  

A few p o i n t s  on head  a l i g n m e n t s  s h o u l d  b e  n o t e d :  

1. Heads  s h o u l d  a l w a y s  b e  c l e a n  b e f o r e  a l i g n m e n t  i s  s t a r t e d .  

A .  T h i s  c a n  b e  done  w i t h  c l e a n i n g  k i t  s u p p l i e d , b u t  o n l y  
wrap t h e  Texwipe a r o u n d  t h e  wand one  t i m e  - more t h a n  
o n c e  may c a u s e  damage t o  h e a d  b e c a u s e  i t  w i l l  b e  t o o  
t h i c k .  

B .  S u p p o r t  t h e  l i t t l e  box on t h e  h e a d  v e r y  g e n t l y  w i t h  
f i n g e r  t o  a v o i d  damage t o  g i m b a l  when c l e a n i n g .  . 

C .  I f  s c r u b b i n g  a c t i o n  i s  r e q u i r e d  t o  r'emove a  d i r t y  s p o t  
l e a v e  t h e  Texwipe p r o t r u d e  beyond  t h e  t i p  o f  t h e  wand 
s o  t h a t  a  c o r n e r  o f  t h e  wand c a n  b e  u s e d  f o r  s c r u b b i n g .  

D .  I t  i s  %i good i d e a  t o  go o v e r  t h e  h e a d  w i t h  a  c l e a n  kimwipe 
a s  soon  a s  i t  i s  c l e a n e d  t o  remove l i q u i d  b e f o r e  i t  d o e s  
and  f o r m s  a  f i l m  on t h e  h e a d .  

2 .  When d o i n g  h e a d  a l i g n m e n t s  o r  a d j u s t m e n t s ,  i t  i s  a good i d e a  
t o  ho1.d t h e  head  a s s e m b l y  w h i l e  r e l e a s i n g  t h e  s e r v o  s w i t c h .  
I t  was found  t h a t  t h e  s w i t c h  may c a u s e  a  n o i s e  s p i k e  t o  b e  
i n j e c t e d  i n t o  t h e  s e r v o  s y s t e m  c a u s i n g  t h e  h e a d  t o  f l y  
f o r w a r d  a - t  f u l l  s p e e d .  L i g h t  p r e s s u r e  on t h e  a s s e m b l y  when 
r e l e a s i n g  t h e  s w i t c h  w i l l  p r e v e n t  t h i s .  

I t  was a l s o  n o t e d  t h a t  i f  you h a v e  f a t  f i n g e r s  you c a n  t o u c h  
t h e  l ' . C . , a d j a c e n t  t o  t h e  s w i t c h  and c a u s e  t h e  same a c t i o n  - 
BE C A R E F U L .  

3 .  I f  i t  becomes n e c e s s a r y  t o  l o a d  t h e  h e a d s  on o n e  a n o t h e r ,  i t  
i s  a d v i s a b l e  t o  p l a c e  a  p i e c e  o f  p a p e r  be tween  t h e  h e a d s  t o  
p r e v e n t  t h e  R/W e l e m e n t s  f r o m  g r i n d i n g  a g a i n s t  e a c h  o t h e r .  



H E A D  ALIGNMENTS ( c o n t i n u e d )  

Head l o c k i n g  s c r e w s  now h a v e  a  n y l o c k  i n s e r t  which  p r e v e n t s  
t h e i r  moving o n c e  t i g h t e n e d .  They a r e  r e u s a b l e  up  t o  a b o u t  
a  dozen  t i m e s .  When i n i t i a l l y  i n s e r t i n g  t h e  s c r e w s  i t  i s  
good t o  r u n  thee  n y l o c k s  s c r e w  t h r u  t h e  h e a d  c l a m p i n g  h o l e  
c o m p l e t e l y  ( w i t h o u t  a  head  i n )  t o  c u t  t h e  n y l o c k  and p r e -  
v e n t  a d d i t i o n a l  t o r q u i n g  when c l a m p i n g  t h e  s c r e w  t o  t h e  h e a d .  
T h i s  becomes even  more n e c e s s a r y  o n c e  t h e  h e a d  c l a m p i n g  
t o r q u e  w r e n c h e s  a r e  a v a i l a b l e .  

Head a d j u s t m e n t  s c r e w s  s h o u l d  b e  b a c k e d  o f f  a f t e r  l o c k i n g  s o  
n o t  t o  a p p l y  f o r w a r d  p r e s s u r e s  t o  head  a s s e m b l y .  

I n s u r e  t r a c k  i n d i c a t o r  s c a l e  i s  a l i g n e d  p r i o r  t o  u s i n g  i t  i n  
h e a d  a l i g n m e n t  ( I f  you u s e  i t ) .  

Some o l d  p o s i t i o n s  a r e  p r e s e n t  i n  t h e  f i e l d  and c o n t a i n  6 /32  
s c r e w s  f o r  c l a m p i n g  s c r e w s .  Do n o t  l o s e  t h e s e  s c r e w s  a s  t h e y  
a r e  no  l o n g e r  b e i n g  s t o c k e d .  New s c r e w s  w i t h  n y l o c k  i n s e r t s  a r e  
8 / 3 2 .  The way t o  i d e n t i f y  o l d  p o s i t i o n e r s  a r e  t h a t - t h e  f r o n t  
and  r e a r  s c r e w s  a r e  t h e  same s i z e  ( 6 / 3 2 ) .  The new p o s i t i o n e r s  
h a v e  8 / 3 2  c l a m p i n g  and  6 / 3 2  a d j u s t i n g  screws. .  The a d j u s t i n g  
s c r e w s  h a v e  a  d i f f e r e n t  t a p e r  on t h e  t i p  t h a n  t h e  c l a m p i n g ,  
t h e r e f o r e  t h e  a d j u s t m e n t  o n e s  ( 6 / 3 2 )  c a n n o t  b e  u s e d  a s  o l d  
c l a m p i n g  s c r e w s "  

A t  o n e  p o i n t  i n  t i m e  t h e  h e a d  t a i l p i e c e  was ECOed. New h e a d s  
h a v e  m a c h i n i n g  n a r k s  on  t h e  s h o u l d e r .  The new h e a d s  w i l l  f i t  
i n  t h e  a f o r e m e n t i o n e d  o l d  p o s i t i o n e r  howeve r ,  t h e  o l d  h e a d s  
w i l l  n o t  f i t  i n t o  t h e  new p o s i t i o n e r s .  

I t  h a s  b e e n  found  t h a t -  o c c a s i o n a l l y  i t  i s  n e c e s s a r y  t o  f i l e  t h e  
u p p e r  head  t a i l p i e c e  i n  o r d e r  t o  p a s s  t h e  h e a d  c l a m p i n g  s c r e w  
t h r u  t o  t h e  b o t t o m  h e a d .  T h i s  phenomenum may b e  d u e  t o  t h e  
l i n e a r  t r a n d u c e r  p o s i t i o n e d  t o o  f a r  f o r w a r d .  However,  s i n c e  i t  
i s  e a s i e r  t o  f i l e  t h e  t a i l p i e c e  t h a n  move t h e  Xducer ,  make s u r e  
t h a t  i f  i t  i s  f i l e d ,  i t  i s  c o m p l e t e l y  d e b u r r e d  o r  e l s e  r e p l a c e m e n t  
and  s u b s e q u e n t  r emova l  w i l l  b e  v e r y  d i f f i c u l t .  

When h e a d s  a r e  r e a l i g n e d  o r  removed and r e p l a c e d ,  n o t e  i f  t h e r e  
a r e  any  " p i . t s U  o r  "Dings"  i n  t h e  c l a m p i n g  a r e a ,  i t  may b e  n e -  
c e s s a r y  t o  f i l e  t h e s e  down b e f o r e  i n s e r t i o n  o f  t h e  h e a d  b e c a u s e  
t h e  c l a m p i n g  s c r e w  w i l l  s l i d e  back  i n t o  t h e s e  p i t s ,  making  
r e a l i g n m e n t ,  v e r y  d i f f i c u l t .  I t  may e v e n  t e n d  t o  d r i f t  i n t o  
t h e s e  " p i t s "  a f t e r  a  p e r i o d  o f  t i m e .  The same h o l d s  t r u e  f o r  
t h e  a - d j u s t i n g  ramp.  



Very e a - r l y  m a c h i n e s  d i d  no  t h a v e  t h e  B lue  C y l i n d e r i c a l  
c a p a c i t o r  mounted on t h e  power s u p p l y  b e c a u s e  t h e r e  was a  
h i g h e r  amount o f  f r i c t i o n  b e t w e e n  t h e  h e a d s  and o l d e r  d u c k b i l l s .  
S h o u l d  you c h a n g e  o n e  o f  t h e s e  d u c k b i l l s  i t  may b e  n e c e s s a r y  
t o  add  t h e  c a p a c i t o r  E C O  (H743-0001):  The p r o b l e m  w i l l  show 
up a s  t h e  h e a d s  o s c i l l a t i n g  i n  t h e  home p o s i t i o n .  ( M i s a d j u s t e d  
home s w i t c h  c a n  a l s o  show t h i s  p r o b l e m  on any  m a c h i n e ) .  

A l a r g e  number o f ' h e a d  a l i g n m e n t s  i n  t h e  f i e l d  may h a v e  b e e n  
d u e  t o  t h e  p o s i t i o n e r  h o u s i n g  moving i n  s h i p m e n t ,  d u e  t o  i n -  
s u f f i c i e n t  t o r q u i n g  o f  t h e  h o l d i n g  s c r e w s .  As o f  s e r i a l  number 
7650 t o r q u e  w r e n c h e s  h a v e  b e e n  i n c o r p o r a t e d  i n t o  p r o d u c t i o n .  
T h e s e  w i l l  a l s o  b e  p u t  i n  t h e  f i e l d  i n  t h e  n e a r  f u t u r e ,  p r o b a b l y  
on t h e  r e g i o n a l  l e v e l .  

Some machines e x p e r i e n c e  t h e  p r o b l e m  o f  t h e  low a m p l i t u d e  f rom 
t h e  h e a d s  g e t t i n g  hung  u p  on t h e  d u c k b i l l  ramp.  The R E V  C 
D u c k b i l l  h a s  t h e  ramps s h a v e d  t o  a l l e v i a t e  t h i s  p r o b l e m .  

T h i s  i s  a v e r y  q u e s t i o n a b l e  a r e a  and  n o t  a l l  t h e  f a c t s  a b o u t  i t  
a r e  known, b u t  some d i s c u s s i o n  i s  n e c e s s a r y ;  some i n f o r m a t i o n  mus t  
b e  p a s s e d  o n t o  c u s t o m e r s  a 

Cus tomer s  mus t  b e  made aware o f  t h e  d a n g e r  o f  a  d i r t y  d i s k  p a c k  
t h a t  if a  head  d o e s  c r a s h ,  d o n ' t  u s e  t h a t  p a c k  i n  a n o t h e r  d r i v e  n o r  
any  more p a c k s  i n  t h a t  d r i v e .  T h i s  e d u c a t i o n  mus t  happen  a t  i n -  
s t a l l a t i o n  and b e  s p r e a d  by c u s t o m e r s  t o  f e l l o w  w o r k e r s .  Some 
new p a c k s  " t i n g u  t h e  f i r s t  t i m e  a  h e a d  i s  p a s s e d  a c r o s s  i t s  s u r -  
f a c e .  T h i s  " t i n g - i n g H  w i l l  c e a s e  a f t e r  t h e  f i r s t  p a s s  o r  s o .  I f  
n o t ,  t h e  p a c k  i s  b a d .  

Heads w i t h  o x i d e  b u i l d u p  a r e  n o t  a l w a y s  b a d .  Even b u r n e d  on o x i d e  
i s  n o t  a l w a y s  b a d .  The d a n g e r o u s  a r e a s  a r e  t h e  R / W  e l e m e n t  and t h e  
epoxy a r o u n d  t h e  R / W  e l e m e n t  which  h o l d s  i t  i n .  T h i s  i s  n o t  t o  
s a y  t h a t  h e a d s  w i t h  o x i d e  on s p o t s  o t h e r  t h a n  t h o s e  m e n t i o n e d  a r e  
good b u t  t h a t  t h e  R / W  e l e m e n t  and  s u r r o u n d i n g  epoxy a r e  t h e  mos t  
c r i t i c a l  a r e a s '  T h i s  i s  a judgement  e f f o r t  on t h e  p a r t  o f  t h e  
s e r v i c e m e n  a n d  s i n c e  we h a v e  no method o f  m e a s u r i n g  t h i s  p r o f i l e  
o f  t h e  h e a d  i n  t h e  f i e l d ,  i t  w i l l  r e m a i n  a  judgement  s i t u a t i o n .  
Oxide  b u i l d u p  s h o u l d  n o t  b e  i g n o r e d  b u t  r a t h e r  t h e  c a u s e  s h o u l d  b e  
t r a c e d . .  . u s u a l l y  t o  a  bad  o r  d i r t y  d i s k  p a c k  some t imes  t o  a  bad 
h e a d ,  i m p r o p e r l y  s e a t e d  c a r t r i d g e  o r  o t h e r .  S m a l l  amounts  o f  b u i l d  
up o v e r  a  l o n g  p e r i o d  o f  t i m e  may n o t  b e  d a n g e r o u s  . . .  i n  t h i s  c a s e ,  
h e a d s  s h o u l d  b e  c l e a n e d  and  p a c k  r e i n s e r t e d  t o  i n s u r e  t h e r e  i s  no 
c o n t i n u e d  b u i l d  u p .  I f  a  number o f  p a c k s  a r e  i n v o l v e d  i t  s h o u l d  b e  
s u g g e s t e d  t o  c u s t o m e r  t h a t  h e  h a v e  h i s  l i b r a r y  checked  by an  
a p p r o p r i a t e  d i s k  c l e a n i n g  s e r v i c e .  Head w a r r a n t y  f o r  u s e  o f  non 
D E C  recommended p a c k s  i s  u n d e r  d i s c u s s i o n  and b e i n g  worked on by 
t h e  l ega l .  d e p a r t m e n t *  



HDI ( c o n t i n u e d ]  

T h e r e  a r e  no  h a r d  a n d  f a s t  r u l e s  on HDI t o  d a t e  and  t h e  b e s t  
way t o  l o w e r  t h e  number o f  h e a d  c r a s h e s  i s  by  making  e v e r y o n e  
a w a r e  i n c l u d i n g  c u s t o m e r s ,  t o  wha t  c a n  h a p p e n  i f  p a c k s  a r e  n o t  
k e p t  c l e a n  a n d  wha t  t o  do i f  a  c r a s h  o c c u r s ,  t h a t  i s ,  n o t  t o  
s p r e a d  i t  a r o u n d  b u t  r a t h e r  s t o p  u s a g e  o f  b o t h  t h e  p a c k  and  t h e  
d r i v e  on  w h i c h  t h e  c r a s h  o c c u r r e d .  

/ 

CARTRIDGE SEATING 

T h e r e  h a v e  b e e n  numerous  c a s e s  o f  c a r t r i d g e  n o t  s e a t i n g  
c o r r e c t l y  o n  t h e  two p o s t s  when i n s e r t e d  i n  d r i v e ,  t h e  p a c k  
b e i n g  h a r d  t o  i n s e r t  i n  t h e  d r i v e ,  a c c e s s  d o o r  f a l l i n g  o f f  o p e n e r  
and d i s k  p a c k  g e t t i n g  s t u c k  i n s i d e  t h e  d r i v e  d u e  t o  o p e n e r  b a i l  
c a t c h i n g  u n d e r n e a t h  t h e  a c c e s s  f l a p ,  

A number o f  t h e  a b o v e  p r o b l e m s  h a v e  b e e n  c u r e d  by  a  g r o u p  o f  E C O t s  
t o  t h e  RK05. The o t h e r s  a r e  c u r a b l e  by t h e  p r o p e r  a l i g n m e n t  o f  t h e  
c a r t r i d g e  r e c e i v e r .  

F i r s t  t h e  E C O f s . .  .Some two t o n e  c a r t r i d g e s ,  t h o s e  w i t h  a w h i t e  
a c c e s s  d o o r  a n d  g r e y  s h e l l  made by ~ y n a m i t - N o b e l '  ( t h e  s h e l l ,  t h a t  
i s )  h a v e  a s t i f f e r  p l a s t i c  s u b s t a n c e .  T h i s  i s  d u e  t o  n o  n a t i o n a l  
s t a n d a r d  on  t h e  d i s k  p a c k  and  t h u s  t h e  m o l d s  c a n  b e  o f  v a r i o u s  
t h i c k n e s s e s .  

On some two t o n e  c a r t r i d g e s ,  i t  was f o u n d  t h a t  t h e y  w i l l  n o t  s e a t  
p r o p e r l y  o r  a r e  h a r d  t o  i n s e r t .  E C O  # 37 a d d s  a  new d u c k b i l l  
(Rev C) t o  g u i d e  c a r t r i d g e s  more  g e n t l y  a n d  i n t o  s l i g h t l y  d i f f e r e n t  
p o s i t i o n s .  

Some p a c k s  h a v e  a c c e s s  d o o r s  t h a t  do n o t  s h u t  c o m p l e t e l y  and  when 
t h e y  a r e  i n s e r t e d ,  t h e  d o o r  o p e n e r ' s l i p s  u n d e r n e a t h  t h e  a c c e s s  d o o r  
f l a p  t r a p p i n g  t h e  c a r t r i d g e  i n s i d e  t h e  d r i v e .  E C O  3 6  and  4 1  add  r u b b e r  
s l e e v e s  t o  r a i s e  t h e  b a i l  wh ich  o p e n s  t h e  c a r t r i d g e  d o o r  s o  i t  no 
l o n g e r  c a n  s l i p  u n d e r  t h e  d o o r .  

Some ~ a r t r i d g e s ~ n o t e a b l y  3M,have t h i n n e r  l i p s  where  t h e  b a i l  on t h e  
o p e n e r  g r a b s  t h e  l i p  and t h u s  t h e y  t e n d  t o  s l i p  o f f ,  c l o s i n g  o n t o  t h e  
d u c k b i l l  and  p o s s i b l y  moving t h e  r e t a i n e r  b u t t o n  i n s i d e  t h e  p a c k  
t o  a  p o i n t  whe re  i t  comes i n  c o n t a c t  w i t h  t h e  r o t a t i n g  s u r f a c e .  
E C O  # 3 9  a d d s  two s t r o n g e r  s p r i n g s  t o  p r o v i d e  t h e  d o o r  o p e n e r  w i t h  
g r e a t e r  t e n s i o n  a g a i n s t  t h e  a c c e s s  d o o r .  

New c a r t r i d g e  p o s t s  (Rev B )  a r e  added  b y  E C O  37 t o  con fo rm  t o  
i n d u s t r y  s p e c i f i c a t i o n s .  E C O t s  3 6 ,  3 7 ,  3 9  and 4 1  s h o u l d  b e  i n s t a l l e d  
t o g e t h e r  a s  t h e y  a r e  a l l  i n t e r - r e l a t e d  t o  p a c k  s e a t i n g  p r o b l e m s .  



CARTRIDGE SEATING ( c o n t i n u e d )  

The a f o r e m e n t i o n e d  two t o n e  c a r t r i d g e  was n o t  s h i p p e d  b y  D E C  w h i l e  
t h e s e  p r o b l e m s  were  b e i n g  r e s o l v e d ,  howeve r ,  i t  i s  now b e i n g  
s h i p p e d  and  a l l  d r i v e s  mus t  r e c e i v e "  t h e s e  ECO's.  The f i n a l  r e s u l t  
i n  a  p a c k  s e a t i n g  a n d  d o o r  c l o s i n g  p r o b l e m  c a n  b e  a  h e a d  c r a s h  
and  m a i n t e n a n c e  c o s t  c a n  b e  q u i t e  h i g h .  D o n ' t  f o r g e t  . . .  t h a t  a l s o  
may mean w a r r a n t y  a n d  c o n t r a c t  c o s t s  t o  u s .  

C a r t r i d g e  r e c e i v e r  a l i g n m e n t s  may w e l l  b e  n e c e s s a r y  f o r  a p e r i o d  
o f  t i m e  s i n c e  a  l o t  o f  r e c e i v e r s  we re  a p p a r e n t l y  i n c o r r e c t l y  a l i g n e d  
b e f o r e  s h i p m e n t .  T h i s  i s  now b e i n g  c o r r e c t e d  by  u s e  o f  a  d e v i c e  
wh ich  s i m u l a t e s  t h e  c a r t r i d g e  i n  t h i s  a l i g n m e n t  i n  P r o d u c t i o n .  

B a s i c a l l y  t h e  r e c e i v e r  a l i g n m e n t  c o n s i s t s  o f  7 p o i n t s  o f  c o n t a c t  
and  t h r e e  c l e a r a n c e  p o i n t s .  The f i r s t  t h i n g  t o  b e  remembered i s  t h a t  
t h e  r e c e i v e r  i s  n o t  a  h o l d e r  o f  t h e  c a r t r i d g e  b u t  r a t h e r  a  g u i d e  
f o r  i t .  I f  i t  i s  t o o  t i g h t  t h e  c a r t r i d g e  w i l l  n o t  s e a t  p r o p e r l y .  
The p a c k  i s  p o s i t i o n e d  i n s i d e  t h e  d r i v e  on t h e  two c a r t r i d g e  p o s t s  
and t h e  l o w e r  l i p  o f  t h e  d u c k b i l l  i t  s h o u l d  n o t  b e  r e s t i n g  o n ,  n o r  
b e  s q u e e z e d  b y ,  t h e  c a r t r i d g e  r e c e i v e r .  

The 7 p o i n t s  o f  c o n t a c t  a r e :  

Two t h i n  r a i l s  s h o u l d  t o u c h  e v e n l y  a l l  a l o n g  t h e  l e n g t h  o f  t h e  t o p  
o f  c a r t r i d g e .  

Two c a r t r i d g e  p o 3 t s  f r o n t  o f  d r i v e .  

Door o p e n e r  b a i l  

S p r i n g  a t  r e a r  t o p  o f  c a r t r i d g e  

D u c k b i l l  ( l o w e r  l i p )  

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

( 2 )  F a t  r a i l s  on  t o p  o f  c a r t r i d g e .  

The f o u r  c r o s s p o i n t s  on u n d e r s i d e  o f  c a r t r i d g e .  

P i v i t  p o s t s  and  r e c e i v e r  h i n g e  b a i l .  

The p o s i t i o n  o f  t h e  p i v o t  pos-cs d e t e r m i n e s  how t h e  t o p  r a i l s  r i d e  
on t h e  c a r t r i d g e  and t h e  b o t t o m  c l e a r a n c e s  o f  t h e  4 c r o s s p o i n t s  and 
u n d e r s i d e  o f  c a r t r i d g e .  When t i g h t e n i n g  t h e s e  p o s t s  i t  w i l l  b e  
n e c e s s a r y  t o  h o l d  t h e i r  p o s i t i o n  w i t h  an  open  f a c e  wrench  w h i l e  
s e c u r i n g  t h e  b o t t o m  n u t  w i t h  a  1 / 2 "  s o c k e t  wrench  t o  p r e v e n t  i t  
f rom s h i f t i n g .  



c- CARTRIDGE S E A T I N G  ( c o n t i n u e d )  

Some o l d e r  m a c h i n e s  h a v e  t h e  c a r t r i d g e  r e c e i v e r  t e n s i o n  s p r i n g s  
t i e d  t o  a  b r a c k e t  on  t h e  t o p  s i d e  o f  t h e  b a s e p l a t e .  T h i s  h a s  
b e e n  changed  t o  t i e  t o  a  b r a c k e t  on t h e  u n d e r s i d e  o f  t h e  b a s e -  
p l a t e  t o  p r o v i d e  more t e n s i o n  on t h e  c a r t r i d g e  r e c e i v e r .  

One c h e c k  o f  c o r r e c t  a l i g n m e n t  i s  t o  s e e  t h a t  i f  t h e  p a c k  i s  
i n s e r t e d -  s l i g h t l y  c o c k e d  t h a t  i t  i s  r e p o s i t i o n e d  a n d  f r e e  t o  
s l i d e  c o r r e c t l y  o n t o  t h e  p o s t s  when t h e  d o o r  i s  c l o s i n g .  

I f  a  p a c k  w i l l  n o t  s e a t  on  t h e  l e f t  p o s t  i n s u r e  t h e  r e c e i v e r  i s  
n o t  p u s h i n g  i t  t o  t h e  o t h e r  s i d e  a l o n g  t h e  t o p  r a i l s .  C l e a r a n c e  i s  
a l l o w a b l e  on  t h e  t o p  o f  c a r t r i d g e  and  i s  s o m e t i m e s  n e c e s s a r y  f o r  
p r o p e r  s e a t i n g  o f  b o t h  t h i n  and  f a t  p a c k s .  The ma in  t h i n g  i s  
t o  remember i n  t h e s e  a l i g n m e n t s  i s  f o r  t h e  p a c k  t o  b e  a b l e  t o  s l i d e  
e a s i l y .  

POSITIONER 

A few p o i n t s  w o r t h  m e n t i o n i n g  on  t h e  p o s i t i o n e r s  a r e :  

T h e r e  a r e  p r e c i s i o n  s u r f a c e s  on t h e  p o s i t i o n e r  and  s p i n d l e  - when 
r e p l a c e m e n t  i s  n e c e s s a r y  b e  v e r y  c a r e f u l  n o t  t o  bang  i t  a r o u n d  o r  
d r o p  i t .  

2 

When o n e  i s  r e p l a c e d ,  i n s u r e  i t  i s  r e t u r n e d  i n  t h e  same box t h e  new 
o n e  a r r i v e d  i .n,  o t h e r w i s e  i t  w i l l  b e  damaged and  n o t  r e w o r k a b l e .  

The g l a s s  s l i d e  a t t a c h e d  t o  t h e  l i n e a r  t r a n s d u c e r  i s  n o t  f i e l d  r e -  
p l a c e a b l e .  I t  mus t  b e  a l i g n e d  p a r a l l e l  t o  t h e  m o t i o n  o f  t h e  
c a r r i a g e ,  i . e . . ,  m a t c h e d  t o  t h e  c a r r i a g e ,  b e a r i n g s  and  ways 
a n d  r e q u i r e s  a s p e c i a l  f i x t u r e .  I f  t h e  s l i d e  i s  damaged,  t h e  
c o m p l e t e  p o s i t i o n e r  mus t  b e  r e p l a c e d .  The p h o t o  c e l l  t r a n d u c e r  c a n  
however ,  b e  r e p l a c e d .  

P o s i t i o n e r s  do make a u d i b l e  n o i s e s  w h i l e  i n  o p e r a t i o n  d u e  t o  t h e  
f a c t  t h a t  t h e y  o p e r a t e  i n  a n  a u d i b l e  r a n g e .  

I T h e r e  a r e  p l a s t i c  t i r e s w h i c h  a r e  u s e d  i n  t h e  p o s i t i o n e r  wh ich  t h e  
v o i c e  c o i l  a s s e m b l y  r i d e s  o n .  T h e s e  t i r e s  t e n d  t o  d e v e l o p  a  
f l a t  s p o t  when r e m a i n i n g  i n  one  p o s i t i o n  f o r  a  p e r i o d  o f  t i m e .  I t  
i s  m o s t  n o t i c a b l e  i n  t h e  t r a c k  1 8 0  a r e a  s i n c e  t h i s  i s  one  c o m p l e t e  
r e v o l u t i o n  o f  t h e  t i r e  f r o m  t h e  home p o s i t i o n .  T h i s  i s  n o t  a  
p r o b l e m  b u t  s h o u l d  b e  n o t e d  when c h e c k i n g  f o r  p o s i t i o n e r  b i n d i n g  o r  
r u b b i n g .  The f l a t  s p o t  w i l l  go  away a f t e r  t h e  c a r r i a g e  a s s e m b l y  
h a s  b e e n  moved b a c k  and f o r t h  a number o f  t i m e s .  Bad b e a r i n g s  i n  
t h e  w h e e l s  h a v e  b e e n  m i s t a k e n  f o r  t h e  f l a t  s p o t  i n  f a i l u r e s  

r- o c c u r i n g  a r o u n d  t r a c k  1 8 0 .  A l l  c a s e s  t o  d a t e  h a v e  p r o v e d  t o  b e  
b a d  b e a r i n g s .  

- 
I 



POSITIONER ( c o n t i n u e d )  

The c o i l s  i n  t h e  p o s i t i o n e r  a s s e m b l y  s h o u l d  a t  no t i m e  r u b  a g a i n s t  
t h e  magne t  h o l d  p i e c e s .  

BELTS 

T h e r e  a r e  some o l d e r  - b e l t s  wh ich  s t r e t c h  e x c e s s i v e l y .  

T h e r e  a r e  two a p p r o v e d  v e n d o r s  - f o r  new b e l t s :  

1. W a l t e r s  B e l t i n g  I n d u s t r i e s  - - 
T h e s e  b e l t s  a r e  marked W12 10812  

2 .  A r t h u r  S .  Brown 

T h e s e  b e l t s  a r e  marked 3 / 8  x  1 6  1 / 8  medium s u p e r  s p e e d  9-39A 

The b e l t s  marked - 3 / 8  x 1 6  1 / 8  J SPEC 6 0 7  5-1A h a v e  b e e n  o b s o l e t e d  
and  s h o u l d  n o t  b e  u s e d  f o r  f i e l d  r e p l a c e m e n t .  

Do n o t  s t r e t c h  t h e  b e l t  when r e p l a c i n g  i t .  Do n o t  p u s h  m o t o r  mount -  
i n g  p l a t e  w i t h  y o u r  t h u n b ,  i t  s t r e t c h e s  t h e  b e l - t .  

r MOTORS 

T h e r e  a r e  f o u r  t y p e s  o f  s p i n d l e  m o t o r s  i n  u s e  t o d a y :  

1. GE KH19FG-150 wh ich  h a s  n o  t h e r m a l  p r o t e c t .  

2 .  G E  KH19FG-150T wh ich  h a s  t h e r m a l  p r o t e c t  b u t  i s  s e t  t o o  
l ow .  C a n  b e  u s e d  i n  60 c y c l e  m a c h i n e s  o n l y .  

3 .  G E  KH19FG-150AT which  h a s  t h e r m a l  p r o t e c t  wh ich  i s  s e t  
c o r r e c t l y  and  c a n  b e  u s e d  i n  50 and  6 0  c y c l e .  

4 .  Robb in s  a n d  ?^eye r s  KSG330 B O L  wh ich  h a s  t h e r m a l  p r o t e c t  
s e t  c o r r e c t l y  and  c a n  b e  u s e d  i n  50  and 60 c y c l e .  

M o t o r s  1 a n d  2 m u s t  b e  r e p l a c e d  i f  d r i v e  i s  c o n v e r t e d  t o  50 c y c l e .  

, However,  i n  r e t r a c t i o n  t o  t h e  a b o v e  mentioned s t a t e m e n t ,  a  p r o b l e m  
was d i s c o v e r e d  i n  i n c o m i n g  i n s p e c t i o n  v e r y  r e c e n t l y  and  i t  i s  
t o o  s o o n  t o  b e  s u r e  i t  e x i s t s  e v e r y w h e r e .  The p r o b l e m  i s  t h a t  
t h e  GE m o t o r s  we re  f o u n d  t o  h a v e  t h e  t h e r m a l  c u t o u t  be low  s p e c .  
Thus ,  i n  v e r y  h o t  e n v i r o n m e n t s ,  t h e y  may n o t  s t a r t  d u e  t o  t h e  low 
t h e r m a l  c u t o u t .  I t  i s  n o t  l i k e l y  t o  show up u n l e s s  t h e  room 
t e m p e r a t u r e  i s  a p p r o x i m a t e l y  110  F .  A l l  G E  m o t o r s  a r e  s u s p e c t  
a t  t h i s  t i m e  a n d  i f  you  h a v e  a c u s t o m e r  whose e n v i r o n m e n t  i s  r q u i t e  w a r m  an.d i s  e x h i b i t i n g  t h i s  p r o b l e m ,  r e p l a c e  t h e  m o t o r  
w i t h  a  R o b i n s  a n d  Meyers  m o t o r .  



MOTORS ( c o n t i n u e d )  

Blower  m o t o r  r e m o v a l  r e q u i r e s  a  l o n g e r  Ilex wrench  t h e n  a v a i l a b l e  
i n  t o o l  k i t s .  3 / 1 6 "  h e x  w i t h  a 6" s h a f t  will b e  added  t o  t h e  RK05 
k i t s .  

50  c y c l e  b l o w e r  m o t o r s  w i l l  h e a t  u p  more t h a n  60 c y c l e  s o  b e  c a r e f u l .  

RK03 n o t e  n o t  RK05, s p i n d l e  m o t o r  s h a f t s  a r e  i s o l a t e d  f r o m  t h e  s p i n d l e  - -- 
and  d i r t  a c c u m u l a t i o n  on  t h e  t o p  o f  t h e  s p i n d l e  c o n e  b e t w e e n  t h e s e  
two s u r f a c e s  c a n  c a u s e  random e r r o r s .  Worth c h e c k i n g  on a  PM. 

TOOLS 

Branch  RK05 k i t s  a r e n ' t  s u f f i c i e n t  w i t h  t h e  vo lume  o f  d r i v e s  b e i n g  
s h i p p e d .  A l l  b r a n c h e s  s h o u l d  h a v e  m o d u l e s ,  h e a d s ,  C E  p a c k s ,  1 6  s e c t o r  
s c r a t c h  p a c k  and  1 2  s e c t o r  s c r a t c h  p a c k .  

The f o l l o w i n g  t o o l s  a r e  b e i n g  added  t o  t h e  D i s t r i c t  RK05 k i t s :  

1. T o r q u e  wrench  f o r  h e a d  c l a m p i n g  55 i n  o u n c e s  ( D E C  96-05893)  

2 .  Head h o l d e r  (DEC 93-05667)  

3 ,  3 /16"  hex w i t h  6" s h a f t  f o r  b l o w e r  c o n t r o l '  r e m o v a l  

4 .  P o s i t i o n e r  Hous ing  T o r q u e  wrench  65 i n  pounds  w i l l  b e  s t o c k e d  
a t  a  r e g i o n a l  l e v e l .  

T h e s e  w r e n c h e s  mus t  b e  s e t  t o  r e q u i r e d  t o r q u e .  When t h e  s e t  t o r q u e  
i s  r e a c h e d ,  t h e  wrench  c l i c k s  and  moves f r e e l y  t h r o u g h  a few d e g r e e s  
o f  a r c .  I t  i s  t h e n  p o s s i b l e  t o  c o n t i n u e  a p p l y i n g  t o r q u e  i n  e x c e s s  
o f  t h e  s e t  t o r q u e .  D o n ' t  do  i t !  R e l e a s e  t h e  t o r q u e  wrench  a n d  i t  
w i l l  a u t o m a t i c a l l y  r e s e t  i t s e l f  t o  c l i c k  a g a i n  a t  t h e  s e t  t o r q u e .  
D o n ' t  o v e r  t o r q u e .  I n s t r u c t  y o u r  p e o p l e .  

I n  a d d i t i o n  t o  t h e  a f o r e m e n t i o n e d  m e c h a n i c a l  E C O 1 s ,  new E C O 1 s  o f  n o t e  
a r e  : 

E C O  # 6 t o  t h e  M7700 mak ing  i t  Rev L o r  l a t e r  v e r s i o n s  o f  M7700, 
r e q u i r e  E C O  S 6  t o  t h e  G180. T h a t  i s  i f  you swap a o l d  M7700 w i t h  
o n e  a t  Rev L o r  g r e a t e r  you mus t  i n s t a l l  E C O  GI80 # 6 .  



ECO'S ( c o n t i n u e d )  

E C O  G938 #0006 s t a b i l i z e s  t h e  s e r v o  a d j u s t m e n t s  and m i n i m i z e s  d r i f t  
t o  w i t h i n  s p e c .  

E C O  GI80 # 0 0 0 7 c u t s  s e l e c t a b l e  r e s i s t o r s  i n  modu le  t e s t  f o r  d a t a  
s e p a r a t o r  t h u s  r emov ing  two p o t s .  

E C O  M7700 # 5  r e q u i r e s  S e c t o r  T iming  t o  b e  a d j u s t e d .  

A g u a r d  i s  b e i n g  added  t o  t h e  r e d  ramp t o  i n s u r e  i t  d o e s  n o t  l i g h t  up  
when a d j a c e n t  l i g h t s  a r e  l i t .  

A t t a c h e d  i s  an  E C O  summary o f  a l l  p r e s e n t l y  r e l e a s e d  E C O ' s  t o  d a t e .  

DIAGNOSTICS 

R K 1 1  d i a g n o s t i c s  a r e  b e i n g  r e w r i t t e n .  I f  anyone  h a s  a  l i s t  o f  
d e f i c i e n c i e s  o f  o l d  v e r s i o n  o r  i d e a s  f o r  t h e  new o n e s ,  s e n d  them 
t o  me. 

T h e s e  w i l l  b e  r e l e a s e d  somet ime  a r o u n d  December and  w i l l  i n c l u d e  a  
S t a t i c  ( o r  l o g i c )  T e s t  Dynamic ( D a t a - A d d r e s s )  T e s t  P e r f o r m a n c e  
(Random E x e r )  and  a  U t i l i t y  P a c k a g e  t o  i n c l u d e  s u c h  f e a t u r e s  a s  a  
s t a n d a l o n e  f o r m a t  r o u t i n e ,  c o r n p a t a b i l i t y  t e s t ,  e t c *  

The new r e v i s i o n s  o f  t h e  o l d e r  d i a g n o s t i c s  r e q u i r e d  MCN's. Make 
s u r e  t h e  guys  a r e  aware  t h a t  D Z R K B  h a s  i t s  d e f i c i e n c i e s .  

A t t a c h e d  i s  a  a c c e p t a b l e  e r r o r  r a t e  c h a r t  f o r  f i e l d  u s e  f o r  P D P - 1 1  
GTP and R K 1 1  D i sk  D a t a .  



-: 

t R K 0 5  ECO COMPILATION 

T-' 
1. E.C.O. NUMBER DESCRIPTION - AFFECTIVITY 

RK05-00001 Various dimensional changes . . Non F i e l d  Service  

RK05-00002 Bus terminator  no t  l i s t e d  on t h e  module 
u t i l i z a t i o n  drawing. Non F ie ld  Service 

RK05-00003 Dimensional changes c a r r i a g e  machining, f r o n t  logo Non F i e l d  Service  

RK05-00004 Improper wire l eng ths  e x i s t  t o  connect t o  proper 
te rminat ion  p o i n t s  on ground and AC low L wires Non F i e l d  Service 

RK05-00005 I n c o r r e c t  wi r ing  from Pl-7 and Pl-8 on p r i n t  Non F i e l d  Service  
E-1A-7008705 
Shrink tubing missing on p o i n t s  37-51 on p r i n t  
E-1A-7008705 

RK05-00006 Terminator module and unibus cable  connector may n o t  Non F ie ld  Service  
be. interchanged i n  module p o s i t i o n  s i n c e  +15V i s  no t  
p a r r a l l e l  wired between t h e  two module p o s i t i o n s  
c o m e c t  +5 from A7-A2 t o  AS-A2 and B7-A2 t o  
B8-A2 

RK05-00006A +15VDC and -15VDC bus connection on (A)  h a l f  Non F i e l d  Service  
of connector p o s i t i o n  5 i s  missing add s t r i p  

(-' from A4-B2 t o  Ab-J32 and continue s t r i p  a t  A4-D2 
t o  A5-D2. 

RK05-00007 Noise from power supply a f  f e c t i n g  adjacent  Non F i e l d  Service  
wires  i n  cable harness  twis^fe H I  and L O  i n p u t  p a i r s  
of  requl.at.or w i r e s  and add d i r e c t  wires  from 
regula-[:or outputs  t o  c h a s s i s  ,ground 

RK05-00008 Update doaimc-ntation Non F i e l d  Service  

RK05-00009 PainLinq i n s t r u c t i o n  change changes t o  p o s t  h e i g h t  Non F ie ld  Service  
and w i r e  bend r a d i u s  

RKO5-00010 Docwen fca t i o n  changes Non F ie ld  Service  



E. C. 0. NUMBER D*SCRIPTION - - AFFECTIVITY 

RK05-00011 Change documentation 
&Â£N - non f i e l d  service  

RK05-00011A ECO 11 did not  def ine  rework co r r ec t l y  It IS 

RK05-00012 Change t o  f i n a l  p r i n t s  mechanical I# !I 

RK05-00013 Incoming inspection procedure change because #I lI 

of previous ECO. 

Add two wires t o  RK05 backplane t o  make it Fie ld  Service 
compatible with RK11D ( s e l e c t  l i n e s )  not required f o r  %& 

RK^ 
Procedure f o r  G180 ad.just plus s igna l  check Non f i e l d  service  
wave forms added t o  p r i n t s  

Add accessory l i s t  t o  p r i n t s  I 1  I 1  

Si lk  screen changes 11 II 

Made 05 compatible w i t h  8 con t ro l l e r  II - II 

dimensi onal change. 

Removal of AC wires which went t o  on-off switch - Fie ld  Service 
jumper AC remove 

, wires. 

New front panel without on-off switch - Field  Service 

- :* 
remove o ld  i n s t a l l  
new one. 

Change t o  base p l a t e  f o r  shipping, and a i r  
s e a l  on blower. 

Non f i e l d  service  

Documentation e r r o r  sharp corner on door lock I! It 

not sharp enough. 

RK05-00023 Accumulation of documentation changes from 
previous E C O 1 s  18 & 21 

RK05-00024 UL approval required decal  change 

RK05-00025 Shipping brackets changed (made heavier)  II I I 

RK05-00026 Heads unload on multiple d r ive  systems when the  _ Field  Service 
load/run switch on any of the  dr ives  i s  pushed i n s t a l l  CAP 
from load t o  run - capaci tor  added t o  D.L. low 
l i ne .  (1000 MMF) DC low t o  qrnd. 

KK05-00027 Door plexiglass  f o r  door too thick Non f i e l d  service  

FX05-00028 Incorrect  mounting holes mounting hardware not It #I 

ca l led  out. - 



E.C.O. NUMBER - DESCRIPTION AFFECTIVITY 

/"'\ RK05-00029 Unsatisfactory loca t ing  diameter f o r  magnet Non Field  Service 
alignment, f i x tu re .  

RKOS-00030 Procedure change i n  Engineering spec. Non Field  Service 

RK05-00031 Unused unibus pins not grounded d i e  c a s t  bezel  Fie ld  Service 
ins tead of sand ca s t .  i n s t a l l  wires 
Assembly drawing and p a r t s  l i s t  updated. t o  gnd pins.  

XOS-00032 Additional information f o r  reference chassis  wiring. Non Field  Service 

RKOS-00033 Seek e r ro r s  caused from noise being induced i n t o  - Fie ld  Service remove 
sec tor  pulse wires from low l e v e l  servo s igna ls  and t w i s t  with gnd. 
i n  same cable. 

RK05-00035 Motor re lay  diode D2 connected wrong. 

X05-00036 Cartri.dqe access door fa t igues  and access ba le  
s l i p s  under door causing car t r idges  t o  hang i n  
dr ive .  

KK05'-00037 Duckbill, ca r t r idge  support pos t ,  a i rduc t ,  

p dimensional changes. 

RK05-00038 Solenoid & arm solenoid combined i n t o  one p a r t  

- Fie ld  Service 
connect diode 
co r r ec t l y  -TB4-5 
t o  TB4-6 

- Fie ld  Service ad jus t  
height  of bale  with 
rubber sleeve. 

- Ret ro f i t  a l l  i n  
Fie ld  when problem 
is  detected with 
Dynamit Nobel 
ca r t r idge  (greenish 
gray with white door 

Non Field  Service 

FX05-00039 ~ d a s  2 heavier springs t o  ca r t r idge  access door Re t ro f i t  a l l  dr ives .  
opener ba le  ins ide  dr ive .  

RK05-00040 New item dr ive  i den t i f i ca t i on  number added t o  Non Field  Service 
accessory l i s t .  

RK05-00041 Changes a temporary f i x  i n  ECO 00036 t o  a - Ret ro f i t  a l l  dr ives  
permanent f i x  by the  addi t ion of 2 rubber sleeves 
on t he  car t r idge  receiver  t o  ad.d height  t o  the 
access door opener bale  and cancel rev  change 
t o  car t r idge  r ece l  v e r .  



E.C.O.  NUMBER --. DESCRIPTION .--- . ETCH C S  

M7700-00001 Add cap and revised Q l  c i rcui t ry  t o  make more 
noise immune E 

M7700-00002 Additional reference material F 

M7700--00003 Seek done and write indicators l i g h t  only 
during ready mode and index separator made 

M 

more re l iab le .  

M7700-00004 Removed Dl  and D2 replace with jun- uers 
-3' 

M7700-00005 Resister change c K 



E.C.0.  NUMBER DESCRIPTION .-.-. . ---- - ETCH CS 

M7701-00001 Fault l i g h t  made n o i s e  immune 3 
/'--\ 

M7701-0000lA Addi t ional  p i n s  needed on AC & DC low 

LOW speed f a l s e l y  t r i g g e r e d  and no t  enought 
R8 p o t  adjustment f o r  s e c t o r  xducer 

â‚ 

I 
Remove D2 and D3 

# 
Change E l  from 741 t o  301 f a s t e r  OP amp $ l-4 

I 

Guarantee s t a t e  of ready f l o p  c l e a r  El5 w i t h  load 4 YJ' 
heads H l i n e .  t 

I 
Change R 8  t o  10K (OHM) H < 
Change R5 and R 4  and Dl2 t o  reduce E21 t o  45 ms and J 
p u t  DC l o w  i n t o  E l 2  change C24. 

i 

? 
Add CLK k i l l  t e s t  p o i n t  K i9 

Unsafe Ii cut from f a u l t  l a t c h  and p u t  t o  bus w r i t e  L bd 
check. +15V HI. OK p u t  E18-7 R21 p u t  t o  D6  cathode. \ - 
Cancel re lay  o u t  do n o t  (change B.E.  r ev )  

fl G& P. 



E.C.O. NUMBER DESCRIPTION - ETCH CS 

None 



I 

I ? '  

G180-00001 Add missi.ng e tch  and change Z components 
\ 

G180-00002 Add "Force Unsafe" t e s t  p o i n t  

(2180-00003 Diode clamp d a t a  window output  
1 1  
H v. 
l i  

G180-00004 Change C27 t o  120pf ! J [A 

G180-00005 Change inpu t  t o  El2 1414, add dua l  one sho t  
and g a t e  t o  output  change R14 t o  470 ohms. 

(2180-00006 Voltage d i f fe rences  between A & B gnds cause F ' k  
seek e r r o r s  and data  e r r o r s .  Change C20, iftd'd" w i r  e s  and 
C21 t o  one capac i to r  27 pf loop gain  too  components no 
low da ta  separa to r  locks up slow change new' etch,. 
R58 t o  3.3K. 



E.C.O. NUMBER --.-- DESCRIPTION L- - ETCH CS 

Increase servo gain, derive count pulse d i f f e r en t ly  
l e v e l  s h i f t  the  l i m i t  s igna ls .  

Add A r e s i s t o r  

Corrected document e r ro r s  dele ted four unnecessary 
r e s i s t o r s .  

Add R97 and thermister R 9 8 ,  changed R74 value. 

Change R75 value 

Redesigned tach, reference and output. 

Change date.  



E.C.0. NUMBER 
u- 

DESCRIPTION- - 
2- 

ETCH CS 

H604-00001 Increase l ead  spacing fo r  C 5  

H604-00002 Add thermis tor  R 1 5 ,  changed values of R l  & R2 

H604-00003 Remove thermis tor  change R l  value this rev  used, 4 -3 
i n  conjunction with ECO G938-00005. I 

H604-00003A Changed break-in po in t  



E.C.O. NUMBER -- DESCRIPTION AFFEOTIVITY - .  -- -- 
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FIGURE 4 -  CUSTOMER ACCEPTANCE ERROR RATE CHART 



TECH M A N U A L  

. f--\ 

, ( Some n o t e s  on t h e  manua l  . . . R e f e r r i n g  t o  DEC-00-RK05-DB. 

F i g u r e  on 5 - 1 1  i s  u p s i d e  down. 

D a t a  window a d j u s t m e n t  s h o u l d  b e  d o n e  on t r a c k  J?J w i t h  a n  a l l  0 ' s  
p a t t e r n .  

The i n n e r  a n d  o u t e r  l i m i t  a d j u s t m e n t  s h o u l d  p o i n t  o u t  t h a t  t h e  + 
a n d  - v a l u e s  may b e  g r e a t e r  t h a n  2 . 5  a n d  t h a t  i t  i s  t h e  0V a c r o s s  
t h e  s u r f a c e  t h a t  m a t t e r s .  A l l  t h e  + v o l t a g e s  a r e  u s e d  f o r  a r e  
t r i g g e r i n g  l e v e l s  a t  t h e  l i m i t s  a n d  b e i n g  h i g h e r  d o e s n ' t  m a t t e r .  

O v e r s h o o t  c h e c k  on F i g u r e  5 - 1 6  l a c k s  t h e  n o t e  t h a t  i f  i t  e x c e e d s  
I V  t h e  l i n e a r  t r a n d u c e r  s h o u l d  b e  c h e c k e d .  

C l e a n i n g  o f  p a c k  b o t t o m  ( m a t i n g  s u r f a c e )  a n d  s p i n d l e  a s s e m b l y  s h o u l d  
b e  p a r t  o f  t h e  PM p r o c e d u r e .  

Up a n d  down h e a d  n o m e c l a t u r e  c a n  b e  c o n f u s i n g  t o  some p e o p l e .  IBM 
d e f i n e s  UP h e a d  a s  a h e a d  w h i c h  f o r c e s  UP (Manual  r e f e r e n c e s  i t  a s  
l o w e r  h e a d  o c c a s i o n a l l y ) .  

Manual  i s  i n c o r r e c t  i n  D a t a  Window a d j u s t m e n t .  I n i t i a l l y  s h o u l d  b e  
s e t  t o  4 8 0 ,  n o t  5 0 0 ,  t h e n  b a c k  t o  4 2 0 0  

(- . 
ITEMS TO B E  RESOLVED 

The w i r e l i s t  d o e s  n o t  a l w a y s  c o r r e s p o n d  t o  t h e  p r i n t  s e t  a.nd i s  
b e i n g  removed .  I t  was f e l t  i t  s h o u l d  b e  c o r r e c t e d  a n d  n o t  r e m o v e d .  

T r a c k  l o c a t i o n s  i n  t h e  m a n u a l  s h o u l d  b e  s t a t e d  i n  b o t h  d e c i m a l  a n d  
o c t a l .  

Why n o t  i n c o r p o r a t e  a  D r i v e  F u n c t i o n  T i m e r  T e s t  i n t o  t h e  new R K 1 1  
d i a g n o s t i c s  .? 

A scheme mus t  b e  d e v e l o p e d  b e t w e e n  B r i a n  F i t z g e r a l d  a n d  m y s e l f  f o r  
p o s s i b l e  f i e l d  e v a l u a t i o n J o n  a r e g i o n a l  l e v e l ,  o f  t h e  new d i a g n o s t i c s  
p r i o r  t o  t h e i r  r e l e a s e .  

I s  it p o s s i b l e  f o r  F i e l d  S e r v i c e  t o  b u y  a  U n i v e r s a l  T o r q u e  Wrench 
r a t h e r  t h a n  i n d i v i d u a l  o n e s  f o r  e a c h  d e v i c e ?  

Can a s m a l l  t r i p o d  b e  a d d e d  t o  t h e  RK05 k i t s  t o  h o l d  d i s k  w h i l e  
c l e a n i n g  i s  b e i n g  d o n e ?  

S h o u l d  s p e c i a l  t o o l s  f o r  i n d i v i d u a l  d e v i c e s  b e  h a n d e d  o u t  a n d  e x -  
p l a i n e d  d u r i n g  T r a i n i n g  on t h a t  d e v i c e ?  T h a t  way t h e  g u y  who w i l l  
b e  n e e d i n g  then;  i s  a s s u r e d  o f  h a v i n g  t h e m .  

("\ 



ITEMS TO B E  RESOLVED ( c o n t i n u e d )  

Does manua l  need  t r o u b l e s h o o t i n g  p r o c e d u r e ?  

S t a t i c  t e s t  f o r  S e r v o  s h o u l d  b e  p l a c e d  b e f o r e  Dynamic T e s t  i n  
Manua l .  

Power S u p p l y  R e g u l a t o r s  n e e d  a s t i c k e r  f o r  i d e n t i f i c a t i o n  o f  R e v i s i o n ,  

S h o u l d  E C O ' s  s t a t e  "For  F i e l d  S e r v i c e  t o  s c r a t c h  o f f  t h e  a p p r o p r i a t e  
Rev l e t t e r  f r o m  module?"  

RK05 Dec-0-Log mus t  b e  c h e c k e d  t o  i n s u r e  p r o p e r  d i s t r i b u t i o n  t o  
8 - 1 1 - 1 5 .  i t  i s  b e l i e v e d  i t  o n l y  s t a t e s  11 a t  p r e s e n t .  

F i e l d  S e r v i c e  n e e d s  d e c i m a l  r u l e r s  i n c l u d e d  i n  t o o l  b a g s ,  n o t  
f r a c t i o n a l  r u l e r s .  

S p e c i f i c  h o l e s  s h o u l d  b e  n o t e d  f o r  50  and 60 c y c l e  o p e r a t i o n  f o r  
s p i n d l e  m o t o r s  i n  m a n u a l .  

Cus tomer  S o f t w a r e  C o u r s e s  s h o u l d  s t r e s s  c a r e  and  f e e d i n g  o f  d i s k  p a c k s  
a n d  d r i v e s  t o  a l l o w  u s  t o  g e t  t o  t h e  u s e r s  f r o m  d a y  o n e .  . 

T a b l e  o f  P o t  A d j u s t m e n t s  f o r  s e r v o  s y s t e m  a r e  n o t  i n  same s e q u e n c e  
a s  p o t s  on modu le s  and  H604 a d j u s t m e n t  s h o u l d  b e  s e p a r a t e d  f r o m  

c" G938 a d j u s t m e n t s .  Manual s h o u l d  r e f e r e n c e  I P B .  

A l i s t  o f  l e g a l  (Dl-?C a p p r o v e d )  p a c k s  mus t  b e  g e n e r a t e d  and D E C  
w a r r a n t y  p o l i c i e s  f o r  t h e  h e a d s  d e v e l o p e d .  

Cus tomer  e d u c a t i o n  mus t  happen  a t  i n s t a l l a t i o n  t o  e n s u r e  t h e i r  
a w a r e n e s s  o f  t h e  v u l n e r a b i l i t y  o f  d i s k  p a c k s  t o  d i r t .  

B reak  i n  number f o r  u s e  o f  c a r t r i d g e  r e c e i v e r  a l i g n m e n t  p a c k  a n d  f e e d -  
b a c k  f r o m  f i e l d  a s  t o  i f  i t  worked .  Number i s  8404 .  

A p a c k  p o l i c y  mus t  b e  d e v e l o p e d  a s  t o  what  we do w i t h  b a d  p a c k s  f rom 
t h e  f i e l d .  

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

F i e l d  S e r v i c e  n e e d s  t o  s t o c k  b r a c k e t s  f o r  c a r t r i d g e  r e c e i v e r  t e n s i o n  
s p r i n g s  wh ich  a l l o w  a t t a c h m e n t  t o  l o w e r  s i d e  o f  b a s e  c a s t i n g .  

The r u b b e r  g a s k e t  on some a b s o l u t e  f i l t e r s  i s  t o o  t h i c k  making  t h e  
b o t t o m  c o v e r  d i f f i c u l t  t o  p u t  o n .  Needs f u r t h e r  i n v e s t i g a t i o n .  



ITEMS TO B E  R E S O L V E D  ( c o n t i n u e d )  

S p i n d l e  a s s e m b l i e s  a r e  r u s t i n g .  New s p i n d l e s  a r e  b e i n g  p l a t e d .  
. Old o n e  c a n  b e  c l e a n e d ,  a n d  a n  a c c e p t a b l e  c o m m e r c i a l  c l e a n e r  i s  t o  

b e  s p e c i f i e d  i n  t h e  n e a r  f u t u r e .  

MISCELLANEOUS - 
One e a s y  way t o  remove t h e  m a g n e t  f r o m  t h e  s p i n d l e  f o r  c l e a n i n g  
i s  w i t h  a  b e n t  h e x  k e y  t h r u  t h e  h o l e s  i n  t h e  u n d e r s i d e  o f  t h e  s p i n d l e .  

O c c a s i o n a l l y  i t  h a s  b e e n  n o t e d  t h a t  t h e  s p i n d l e  m o t o r  p u l l e y  p r o -  
j e c t e d  1 / 8 "  b e l o w  t h e  b o t t o m  o f  t h e  d r i v e  g o u g i n g  t h e  b o t t o m  c o v e r  
a t  i n s t a l l a t i o n .  T h i s  i s  now b e i n g  c h e c k e d  f o r  i n  P r o d . u c t i o n  b y  
t e s t i n g  w i t h  a l l  c o v e r s  o n .  

S p i n d l e  b r u s h  n o i s e  may b e  d u e  t o  t h e  b r u s h e s  b e i n g  b e n t  u p  a n d  h i t t i n g  
t h e  s p i n d l e  a s s e m b l y .  However ;  t h e r e  i s  a p r o b l e m  w h i c h  i s  b e i n g  
l o o k e d  i n t o  a n d  t h a t  i s  o n e  o f  s q u e a l i n g  b r u s h e s .  I t  h a s  b e e n  f o u n d  
t h a t  i f  t h e  s u r f a c e s  o f  t h e  b r u s h e s  a n d  s p i n d l e  a r e  n o t  c l e a n  a n d  
m a t c h e d  s o  t h a t  a s  much a s  p o s s i b l e  o f  t h e  b r u s h  i s  making  c o n t a c t  
w i t h  t h e  s p i n d l e ,  i t  w i l l  e m i t  a n  a w f u l  s q u e a l i n g  n o i s e .  P r e s e n t  
m e t h o d  o f  e l i m i n a t i n g  t h e  n o i s e  i s  t o  b e n d  t h e  b r u s h e s  t o  make b e t t e r  
s u r f a c e  c o n t a c t  a n d  c l e a n i n g  o f  t h e  s h a f t .  Do n o t  r e m o v e  t h e s e  
b r u s h e s  a s  t h e y  arc; In t h e r e  t o  remove  a n y  s t a t i c  c h a r g e  f r o m  t h e  
s p i n d l e  a n d  random e r r o r s  c a n  o c c u r  i f  t h e y  a r e  m i s a l i g n e d  o r  d i r t y .  

Smoking a r o u n d  a  d i s k  d r i v e  i s  n o t  recommended.  Never  b l o w  smoke 
d i r e c t l y  i n t o  t h e  d r i v e .  

S e c t o r  p u l s e s  h a v e  b e e n  g e t t i n g  c o u p l e d  i n t o  t h e  s e r v o  s y s t e m  c a u s i n g  
random s e e k  e r r o r s .  E C O  # RK05-00033  r e m o v e s  s e c t o r  p u l s e  w i r e s  
f r o m  c a b l e  and t w i s t s  them t o g e t h e r  w i t h  g r o u n d .  

SUMMARY 

Each R e g i o n a l  S u p p o r t  man was s h i p p e d  a n  RK05 d i s k  d r i v e  on T h u r s d a y  
( 9 / 1 3 / 7 3 ) .  I t  w i l l  b e  h i s  r e s p o n s i b i l i t y  t o  u p d a t e  a l l  p r e v i o u s l y  
t r a i n e d  RK05 b r a n c h  a n d  d i s t r i c t  men w i t h  t h e  c o m p i l e d  i n f o r m a t i o n  
f r o m  t h e  s e m i n a r .  

They s h o u l d  a l s o  come u p  w i t h  a  s c h e d u l e  t o  a l l o w  p e o p l e  i n  Maynard 
t o  h a v e  a  f e e l  f o r  when t h e  f i e l d  w i l l  b e  c o m p l e t e l y  u p d a t e d .  

D u r i n g  h i s  v i s i t  t o  e a c h  b r a n c h  o r  when e a c h  b r a n c h  v i s i t s  h i m ,  h e  
s h o u l d  d o  t h e  f o l l o w i n g :  



SUMMARY ( c o n t i n u e d )  

1. D e v e l o p ' c o n t a c t  [ o n e )  f o r  e a c h  o f f i c e  a s  a  c h a n n e l  o f  
i n f o r m a t i o n  o f  new p r o b l e m s  o r  new s o l u t i o n s .  

2 .  D i s c u s s  w i t h  BSM and  D S M  t h e  n e e d  t o  u p d a t e  s p a r e s  f o r  
R K O S 1 s  due  t o  t h e  h i g h  vo lume o f  d r i v e s  b e i n g  s h i p p e d  
and  t h e  amount o f  mo.ney s p e n t  p r o c e s s i n g  P r i o r i t y  1 
o r d e r s .  

3 .  Allow e a c h  man a s  much t i m e  a s  needed  t o  i n s u r e  h e  c a n  
d i s a s s e m b l e  and  a s s e m b l e  t h e  d r i v e  c o m p l e t e l y  and  t h a t  h e  
i s  c o n f i d e n t  i t  c a n  b e  m a i n t a i n e d  and  i s  n o t  s c a r e d  o f  
s u c h  t h i n g s  a s  d i r t y  h e a d s  o r  c a r t r i d g e  r e c e i v e r  a l i g n -  
m e n t s .  

4 .  D i s c u s s  t h e  f a c t  t h a t  Maynard i s  w o r k i n g  v e r y  h a r d  t o  
r e s o l v e  p r o d u c t i o n  p r o b l e m s  b u t  u n t i l  t h e n  i t  m u s t  b e  
r e a l i z e d  by  him that maybe a  d r i v e  w i l l  a r r i - v e  w i t h  d i r t y  
heads f :  b e n t  c a r t r i d g e  r e c e i v e r s ,  u n t i l  a l l  new p r o c e d u r e s  
a r e  imp lemen ted  i n  p r o d u c t i o n .  

5 .  D i s c u s s  t h e  n e e d  f o r  c o r r e c t  f i l l i n g o u t  o f  F i e l d  S e r v i c e  
R e p o r t s  a n d  u s e  o f  t h e  P rob l em R e p o r t .  Sys t em i n  o r d e r  f o r  
u s  t o  r e c o g n i z e  a n y  f u t u r e  p r o b l e m s ,  

6 .  Give  them my e x t e n s i o n  X 4180 and  l e t  them know I  am more 
t h a n  w i l l i n g  t o  h e l p  them if you  g u y s  c a n ' t  b e  r e a c h e d .  

Good l u c k  w i t h  y o u r  T r a i n i n g  c o u r s e s  and  l e t s  hope  i t  w i l l  r emove  
t h e  number o f  c r i t i c a l  s i t u a t i o n s  t h a t  d e v e l o p  p u r e l y  d u e  t o  l a c k  
o f  knowledge .  P l e a s e  s t r e s s  t o  them t h e  n e e d  f o r  c u s t o m e r  
e d u c a t i o n  a t  i n s t a l l a t i o n  t i m e .  

I n  a d d i t i o n  t o  t h e  f i e l d  t r a i n i n g  p r o g r a m ,  i t  w i l l  b e  T r a i n i n g ' s  
r e s p o n s i b i l i t y  t o  t a k e  t h e  i n f o r m a t i o n  d i s c u s s e d  a t  t h i s  s e m i n a r  
and  i n c o r p o r a t e  i t  i n t o  t h e  RK05 c o u r s e  and  i n s u r e  a l l  c l a s s e s  
r e c e i v e  a d e q u a t e  h a n d s  on t i m e .  



RK05 EXERCISER 

The f o l l o w i n g  i s  a  l i s t  w h e r e  and t o  whom RK05 e x e r c i s e r s  w e r e  
s e n t .  P l e a s e  i n s u r e  o n e  i s  p r e s e n t  when you u p d a t e  t h e  i n d i v i d u a l  
b r a n c h e s .  A l l  w e r e  s h i p p e d  6 / 1 8 / 7 3 .  

REGION COST . SEA # ASSIGNED TO 
CENTER - 

W e s t e r n  

CENTRAL 

M i d - A t l a n t i c  

7 0 3  4 2 8 7 6  B i l l  Townsend 
7 1 0  4 2 8 8 2  Dave N e f f  
724 4 2 8 7 7  G e o r g e  Newton 
748  4 2 8 8 8  H a s k e l  Wade 
7 4 9  4 2 8 8 0  C l a r e n c e  C i c h o n  

706  4 2 8 7 7  G a r y  J e n n i n g s  
7 3 3  4 2 8 7 5  Dave Hawk 
734  4 2 8 8 1  J o e  McDermot t  
7 6 1  4 2 8 8 6  J i m  McPherson  

No. E u r o p e  7  1 6  
716  
720  
7 9 1  

Remote 

C e n t r a l  E u r o p e  70F 
718  

S o u t h '  E u r o p e  722 
722 
7 8 5  - 792  
792 

Chuck T h a r p  
Norm Howe 
Tom S c h o r n  
B i l l  K e i l  

C l i f f  P i t z  

Dave L a w r e n c e  
Dave L a w r e n c e  
S v e n  M a r t i n  
J e r r y  F r a i s e r  

Ed R e i l l y  
J o h n  K i l k e n n y  
Bob A l d e a  

W a l t  H u w y l e r  
K a r l  Hofmann 

Tony Adcock 
Tony Adcock 
P e t e r  P i c t h a l l  
C a r l o  F a l o t t i  
C a r l o  F a l o t t i  


