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RK05/RK05J 
Preventive Maintenance 

NOTE 
Quarterly PM ( 7 5 0  hours) consists of 
Steps 1 through 6, and Steps 13 and 20. 

Annual PM ( 3 0 0 0  hours) consists of Steps 
1 through 8, and Steps 11 through 20. 

Five year PM (15000  hours) consists of 
all the steps. 

1. PREPARE D R I V E  FOR INSPECTION. 

a Remove c a r t r i d g e .  
a Remove power f rom d r i v e .  

E x t e n d  d r i v e  on i ts  c h a s s i s  t r a c k s .  
Remove t o p  c o v e r .  

2. INSPECT EACH HEAD USING AN INSPECTION M I R R O R .  CHECK FOR 
DAMAGE OR THE FOLLOWING TYPES OF CONTAMINATION. 

H y d r o c a r b o n  ( t a r - 1  i k e  s u b s t a n c e )  d e p o s i t s  on l e a d i n g  e d g e  
o f  h e a d .  T h e s e  d e p o s i t s  may b e  r e m o v a b l e  b y  c l e a n i n g .  

L i g h t  brown s t r e a k s  ( o x i d e  d e p o s i t s )  on t h e  s u r f a c e  o f  
t h e  h e a d .  T h i s  i n d i c a t e s  t h a t  t h e  u s e r ' s  d i s k  c a r t r i d g e  
s h o u l d  b e  c l e a n e d  and  t h e  a i r  f i l t e r s  c h e c k e d .  The h e a d s  
s h o u l d  be  c l e a n e d  a s  w e l l .  

a S t a i n s ,  f i l m ,  r e s i d u e  o r  c r a c k s .  R e p l a c e  t h e  h e a d  i f  
c r a c k e d ;  s t a i n s ,  f i l m  o r  o t h e r  r e s i d u e  may b e  r e m o v a b l e  
b y  c l e a n i n g .  

e S c r a t c h e s ,  b u r n s  and n i c k s  on t h e  f a c e  o f  t h e  h e a d .  A 
s u c c e s s i o n  o f  t i n y  g r o o v e s  i n d i c a t e  a n  imbedded p a r t i c l e  
on  a  d i s k  s u r f a c e  which  c o u l d  s t i l l  b e  p r e s e n t  on  t h e  
d i s k .  A h e a d  w i t h  t h e s e  c h a r a c t e r i s t i c s  s h o u l d  b e  
r e p l a c e d .  

a Damaged o r  m i s s i n g  foam s e a l s  f rom t h e  h e a d  wires .  

3 .  CLEAN THE READ/WRITE HEADS. 

U s e  a n  a l c o h o l  w i p e  a n d  wand ( c l e a n i n g  k i t  - D E C  
22-0007) .  

Apply  o n l y  l i g h t  p r e s s u r e  t o  t h e  h e a d  s u r f a c e  when 
c l e a n i n g .  The h e a d s  a r e  f r a g i l e  and t h e  g i m b a l  
mounts  c a n  b e  damaged. 

a Wipe o f f  a l l  a l c o h o l  r e s i d u e .  



e Use a clean, dry, lint-free cloth wrapped around the 
wand. 

a If stains or deposits cannot be removed, replace 
head (s) . 

4 .  INSPECT AND CLEAN THE SPINDLE AND SURROUNDING AREA. 

Check for dirt and other types of foreign matter. 

a If found, isolate the source of the particles 
(cartridge plastic, etc.) . 
Correct the cause to prevent further deposits. 

Clean the spindle using an alcohol wipe. 

Wipe off all alcohol residue with a clean, dry wipe. 

The spindle and spindle cone (as well as the disk 
cartridge cone) must be clean to prevent cartridge 
wobble (runout) . 

5. INSPECT DISK CARTRIDGE (S) USED ON SYSTEM 

m Ensure all customer's cartridges are DIGITAL packs as 
others may not meet specifications. 

e Check for a warped cartridge door on all cartridges used. 
The door should close upon removal from the drive. 
Warped doors will cause the center bearing to wear. 

Check the cartridge for plastic particles. 

Examine the center bearing button on the cartridge 
case. 

The bearing may be seen by viewing the cartridge 
hub cone. Inside the cone is a round plastic 
centering device. 

Excessive wear or misuse may cause this plastic 
bearing to grind down, leaving particles on the 
disk surface or spindle area, or both. 

e Examine the disk surface. 

Open the cartridge "doorw and view the surface 
using a good light. 

Rotate the cartridge and check for contamination 
(lumps, scratches, plastic particles, burn marks, 
etc.). 



0 Ensure that the customer is aware that the cartridges 
being used on the system should be professionally 
cleaned at least every six months. Field Service 
should not attempt to hand-clean a cartridge by - 
disassembling the cartridge case. 

NOTE 
Shiny spots on outside edge of disk, or 
dull rub marks on top surface (from edge 
to approximately 3 / 4  inch in), are 
caused by the cartridge hitting the 
duckbill when cartridge is inserted into 
drive. These normally do not affect the 
operation of the cartridge. 

Check for divots (holes, dings, etc.) in 
the disk surface approximately 3/4 inch 
in from edge of disk. This is caused by 
a tilted head or a bent gimbal during a 
head load operation. If divots are 
found, change the head. 

6. CLEAN THE PREFILTER (ON A 750 HOUR PM) OR REPLACE IT (3000 
HOUR PM) REFER TO FIGURE PM-1 

a Vacuum clean or wash with soap and water. 

a Dry thoroughly before reinstallation. 

SCREWS 

M A-3807 

Figure PM-1 Prefilter 



CAUTION 
Interface cable (not shown) will be 
installed around the outside of the 
filter. Do not block air flow through 
the filter with the cable. Do not make 
loops in the cable so large that it is 
pinched when sliding the chassis in or 
out of the cabinet. 

7. REPLACE THE ABSOLUTE FILTER (DEC P/N 12-12175-01 I F  ECO #64  
HAS BEEN INSTALLED). 

Extend  t h e  d r i v e  on i ts  c h a s s i s  t r a c k s .  

a Remove t h e  bo t t om c o v e r .  

e Loosen t h e  h o s e  c lamp and remove t h e  f i l t e r  ( F i g u r e  
PM-2) . 

RECESS POSITIONER SCREWS 

F i g u r e  PM-2 RK05J Disk  D r i v e  (Bot tom View) 

a C l e a n  any d u s t y  a r e a s  of t h e  f i l t e r  h o u s i n g .  

AIR 
INTAKE 

a E n s u r e  t h a t  new f i l t e r  is snapped  i n t o  t h e  p o r t  unde r  t h e  
b l o w e r ,  

a E n s u r e  t h a t  t h e  a i r  f l o w  d i r e c t i o n  a r r o w  is exposed  and 
p o i n t i n g  i n  t h e  p r o p e r  d i r e c t i o n .  

a T i g h t e n  t h e  h o s e  c lamp.  



CHECK THE INSIDE OF THE BOTTOM COVER OF THE DRIVE FOR EVIDENCE 
OF RUBBING OR SCRAPING* 

a Can b e  c a u s e d  b y  d i s t o r t e d  o r  weak s h o c k  m o u n t s a  

a R e p l a c e  s h o c k  m o u n t s  a s  n e e d e d *  

a Can a l s o  b e  c a u s e d  by  a s l i p p e d  d r i v e  p u l l e y m  

a A d j u s t  i f  n e c e s s a r y *  

REPLACE THE SPINDLE BRUSH ASSEMBLY* 

a Remove t h e  two screws h o l d i n g  t h e  b r u s h  a s s e m b l y  ( F i g u r e  

FOR 50 Hz OPERATION 
MOVE MOTOR MOUNTING 

SCREWS TO THESE HOLES (4) 

CARBON BRUSH ASSEMBLY 
MOUNTING SCREWS 

/ 

MOTOR MOUNTING SCREWS (4) CARBON BRUSH SPINDLE PULLEY 
(SHOWN FOR 60 Hz OPERATION) ASSEMBLY 

F i g u r e  PM-3 C a r b o n  B r u s h  R e p l a c e m e n t  

I n s t a l l  t h e  new b r u s h  a s s e m b l y  e n s u r i n g  f u l l  c o n t a c t  o f  
t h e  b r u s h e s  t o  t h e  s h a f t *  

a E n s u r e  t h a t  t h e  c u r v e d  a r ea  o f  t h e  b r u s h e s  a r e  
c e n t e r e d  on t h e  s p i n d l e  hub.  

E n s u r e  t h a t  t h e  b r u s h  a s s e m b l y  is n o t  c o c k e d  o r  
t w i s t e d  



100 REMOVE AND CLEAN THE BLOWER ASSEMBLY 0 

Remove t h e  mount ing  s c r e w s  f rom t h e  b lower  s h r o u d ,  b e i n g  
c a r e f u l  n o t  to damage t h e  foam s e a l  ( F i g u r e  PM-4) a 

BLOWER LEADS BLOWER MOUNTING SCREWS (4) 

F i g u r e  PM-4 Blower  Motor Removal 

Remove t h e  b lower  motor  wires from TB4. 

a L i f t  t h e  b lower  a s s e m b l y  o u t  of t h e  d r i v e . ,  

a Loosen t h e  l o c k i n g  screws h o l d i n g  t h e  i m p e l l e r  t o  t h e  
motor  s h a f t .  

a C l e a n  t h e  i m p e l l e r  i n  warm s o a p y  w a t e r  and d r y  i t  
c o m p l e t e l y .  

a Wipe t h e  i n s i d e  of  t h e  b lower  h o u s i n g  c l e a n *  

a R e i n s t a l l  t h e  i m p e l l e r  end p l a t e .  

e E n s u r e  t h a t  t h e  s c r e w s  a r e  t i g h t  a n d  t h a t  t h e  
i m p e l l e r  is l o c a t e d  on t h e  s h a f t  s o  t h a t  i t  w i l l  n o t  
make c o n t a c t  w i t h  t h e  motor  o r  t h e  i n l e t  r i n g  

e R e i n s t a l l  t h e  a s s e m b l y  on t h e  b a s e p l a t e  and r e c o n n e c t  
t h e  wires on TB4 

1 l e  CLEAN THE LOWER SPINDLE AREA AND D R I V E  PULLEYS* 

a Remove s p i n d l e  d r i v e  b e l t .  
a Use a n  a l c o h o l  wipe .  
a Wipe o f f  any  a l c o h o l  r e s i d u e  w i t h  a c l e a n ,  d r y  c l o t h .  



12. INSPECT THE SPINDLE DRIVE BELT. 

e If frayed or cracked, install a new belt. 

Push spindle motor mounting plate toward the spindle. 

e Slip belt around pulleys. 

NOTE 
Never pull the belt into position. This 
could stretch the belt. 

13. CHECK THE LINEAR POSITIONER BEARINGS FOR WEAR. 

Using a fresh alcohol wipe, clean the linear positioner 
bearing guides. 

Disable drive to the linear positioner by pushing Sl (on 
the H604 module) to the OFF position. 

Wring out an alcohol wipe so that it is almost dry. 

a Place wrung-out alcohol wipe between readlwrite heads. 

e Manually load heads, overcoming the initial force of the 
batteries holding the heads at the home position. 

e Clean as much of the linear positioner bearing guides as 
you can reach. 

Move carriage back and forth observing the four carriage 
bearings. Each should turn smoothly. 

If carriage does not roll smoothly in the bearing 
guides, one or more bearings may be worn or have a 
piece missing. 

If one or more carriage bearings stop while moving 
the carriage, the carriage is not properly aligned 
within the housing. 

If either problem listed above exists, then positioner 
replacement is recommended. 

Re-enable positioner drive by pushing Sl to the ON 
position. 

NOTE 
The heads may have to be unloaded by 
using hand pressure. 



14* CHECK POWER SUPPLY VOLTAGES. 

Refe rence  p o i n t  is A01Al ( r e d  w i r e  on b a c k p l a n e ) .  
Nominal v a l u e  is +5V + .lSVdc. - 
e Use a  good meter  t o  check ampl i tude .  

e I f  o u t  of t o l e r a n c e ,  a d j u s t  R13 on t h e  
r e g u l a t o r  ( v i s i b l e  from bottom of d r i v e )  

Maximum al lowed peak-to-peak r i p p l e  is .25V. 

Use o s c i l l o s c o p e  t o  check r i p p l e .  
e I f  o u t  of t o l e r a n c e ,  r e p l a c e  t h e  r e g u l a t o r .  

a +15 Vdc 

R e f e r e n c e  p o i n t  is  A01D2 ( o r a n g e  w i r e  
backp lane )  . 

a Nominal v a l u e  is +15V + .75Vdc. - 
a Use a good meter  t o  check ampl i tude .  

e I f  o u t  of t o l e r a n c e ,  a d j u s t  a c c o r d i n g  
p r o c e d u r e s  found i n  Appendix A. 

a Maximum al lowed peak-to-peak r i p p l e  is .25V. 

Use o s c i l l o s c o p e  t o  check r i p p l e .  
If o u t  of t o l e r a n c e ,  r e p l a c e  t h e  r e g u l a t o r .  

t h e  

t h e  

e Refe rence  p o i n t  is A01B2 ( b l u e  w i r e  on backplane)  
Nominal v a l u e  is  -15V + *75Vdc. - 

Use a good meter  t o  check ampl i tude .  

I f  o u t  of t o l e r a n c e ,  a d j u s t  a c c o r d i n g  t o  t h e  
p r o c e d u r e s  found i n  Appendix A. 

a Maximum al lowed peak-to-peak r i p p l e  is .25V. 

e Use o s c i l l o s c o p e  t o  check r i p p l e .  
e I f  o u t  of t o l e r a n c e ,  r e p l a c e  t h e  r e g u l a t o r .  

15. RETURN D R I V E  TO OPERATIONAL STATUS* 



16 ,. SERVO ADJUSTMENTS CHECK. 

a Full stroke profile 

a Connect oscilloscope as shown below. 

Channel 1 probe to A05Hl 

a Sweep time = 10 msec/cm 

a Vertical sensitivity = 50 mV/cm (using x10 probe) 
dc 

a Trigger mode = normal 

a Trigger source = Channel 1 

a Trigger coupling = dc 

a Perform full-stroke oscillating seek. 

a If using RK05 tester, set switches as shown 
below. 

a Mode = OSC 
a Cylinder address = 202 
a Function = RUN 

NOTE 
See Appendix B for detailed tester 
operation information. 

a If using the oscillating seek program from 
Appendix C, perform the actions described below. 

a 11-Family CPUs: LOAD ADDRESS 001000 
Set SWITCH REGISTER to 00fl312 
Press START 

a 8-Family CPUs: LOAD ADDRESS 7000 
Set SWITCH REGISTER to 3120 
Press START 

a If using the backplane jumper method, perform the 
steps listed below. 

a Set the drive select switch on the 
M76801M7700 module (slot 2) to the first 
switch position. 



Select the drive by connecting a jumper from 
A08T1 (ground) to A08T2 (switch position 
one) . 
Connect a jumper from the STROBE signal 
(B08H1) to the BUS SECTOR PULSE (B08N2). 

Connect a jumper string from SECTOR ADDRESS 
(A08P2) to the points given below. 

A08H1 CYL ADD 7 (128) 
A08E1 CYL ADD 6 (64) 
A08C1 CYL ADD 3 (8) 
A08D1 CYL ADD 1 (2) 

202 

Install an M930 terminator in slot 7 or 9 of 
the RK05 logic chassis. 

If using the RK05 utility program, run the 
oscillating seek routine (TYPE = 2) . 
Observe the full stroke waveform on the 
oscillscope (see Figure PM-5) . 
The duration of the waveform should be less 
than 90 milliseconds. If not, the servo 
system must be adjusted using the procedure 
in Appendix D. 

- 

V E R T  SENS 
MA-3852 

Figure PM-5 Full Stroke Profile Waveform 

0 Full stroke position waveform 

0 Change oscilloscope gain control to 2V/cm. 
0 Change channel 1 probe to A05M1. 
o The waveform should change to that shown 

Figure PM-6. 



EQUAL 
W I T H I N  5% I 

t t PIN - - A05M 1 
SWEEP - - 1 Omsldiv 
VERT SENS = 2Vldiv 

F i g u r e  PM-6 F u l l  S t r o k e  P o s i t i o n  Waveform 

a The waveform a m p l i t u d e  a t  t h e  s t a r t  of t h e  
seek  s h o u l d  be  w i t h i n  .25 cm (.5Vdc) of t h e  
waveform a m p l i t u d e  a t  t h e  end of t h e  seek .  

a The waveform o v e r s h o o t  ( a t  t h e  end of  t h e  
waveform) s h o u l d  n o t  exceed  I V .  

a I f  e i t h e r  of t h e  above c h e c k s  t o  t h e  p o s i t i o n  
waveform show o u t  of t o l e r a n c e ,  t h e  s e r v o  sys t em 
must  be a d j u s t e d  u s i n g  t h e  p r o c e d u r e  i n  Appendix 
D . 

a R e s t o r e  t h e  a d d r e s s  s e l e c t  s w i t c h  on t h e  M7680/M7700 
module t o  i ts  o r i g i n a l  p o s i t i o n  u n l e s s  c o n t i n u i n g  
w i t h  t h i s  PM p r o c e d u r e .  

17.  SPINDLE RUNOUT CHECK 

a Load t h e  RK05-AC a l i g n m e n t  c a r t r i d g e  i n t o  t h e  d r i v e .  

a W r i t e  p r o t e c t  t h e  d r i v e . '  

a Load t h e  heads  and a l l o w  t o  run a t  l e a s t  3 0  m i n u t e s  t o  
a l l o w  t e m p e r a t u r e  s t a b i l i z a t i o n .  

a Seek t o  c y l i n d e r  105. 

a I f  u s i n g  RK05 t e s t e r ,  s e t  s w i t c h e s  a s  shown below. 

a C y l i n d e r  a d d r e s s  = 105  
a Mode = o s c i l l a t e  
a F u n c t i o n  = RUN 



NOTE 
The  t e s t e r  w i l l  p e r f o r m  a n  o s c i l l a t i n g  
seek f r o m  z e r o  t o  c y l i n d e r  105. To s t o p  
a t  c y l i n d e r  a d d r e s s  105, s e t  t h e  
f u n c t i o n  s w i t c h  t o  r u n  a n d  t h e n  o f f .  
The t e s t e r  w i l l  p e r f o r m  t h e  o s c i l l a t i n g  
s e e k  r o u t i n e  a n d  t h e n  s t o p .  T h e  
c a r r i a g e  w i l l  h a v e  s t o p p e d  a t  c y l i n d e r  
105 o r  z e r o .  R e p e a t ,  a l t e r n a t i n g  t h e  
r u n  s w i t c h  t o  o n  a n d  t h e n  o f f  u n t i l  t h e  
h e a d s  s t o p  a t  c y l i n d e r  105.  

a I f  u s i n g  t h e  o s c i l l a t i n g  s e e k  p rogram from Appendix  
C ,  p e r f o r m  t h e  a c t i o n s  d e s c r i b e d  be low.  

e 1 1 - F a m i l y  CPUs: Change l o c a t i o n  1 0 6 2  f r o m  205  t o  
000 (HALT). 
LOAD ADDRESS 001000.  
S e t  s w i t c h  r e g i s t e r  t o  000151.  
P r e s s  START. 

8 -Fami ly  CPUs: Change l o c a t i o n  7026  f r o m  5200  t o  
7402 (HALT) . 
LOAD ADDRESS 7000.  
S e t  s w i t c h  r e g i s t e r  t o  1510 .  
P r e s s  START. 

a I f  u s i n g  t h e  b a c k p l a n e  jumper method ,  p e r f o r m  t h e  
s t e p s  l i s t e d  below.  

a C o n n e c t  a  jumper f rom t h e  STROBE s i g n a l  (B08H1) 
t o  t h e  BUS SECTOR PULSE (B08N2) . 

a C o n n e c t  a jumper s t r i n g  f rom a n  a v a i l a b l e  g r o u n d  
p i n  ( i . e .  A07T1, A07C2, B07T1) t o  t h e  p o i n t s  
l i s t e d  below.  

e A04V1 SEL RDY L 
A08E1 CYL ADD 6 ( 6 4 )  
A08J1 CYL ADD 5  ( 3 2 )  

a A 0 8 C l C Y L A D D 3  ( 8 )  
A08K1 CYL ADD 0  (1) 

1 0 5  

e T h e  d r i v e  a d d r e s s  s e l e c t  s w i t c h  o n  t h e  
M7680/M7700 module  s h o u l d  b e  on t h e  f i r s t  s w i t c h  
p o s i t i o n  i n  o r d e r  t o  s e l e c t  t h e  d r i v e .  

a An M930 t e r m i n a t o r  s h o u l d  b e  i n  s l o t  7  o r  8  o f  
t h e  RK05 l o g i c  c h a s s i s .  



Connect  o s c i l l o s c o p e  a s  shown below. 

e Channel  1 = TP3 on G180 module 

Sync = e x t e r n a l  

Sweep t i m e  = 10 msec/cm 

V e r t i c a l  s e n s i t i v i t y  g a i n  = .2V/cm ( x l 0  p r o b e )  d c  

T r i g g e r  mode = normal 

T r i g g e r i n g  = e x t e r n a l ,  AC,  l e v e l  and s l o p e  c o n t r o l s  
t o  minus ( - )  

E x t e r n a l  t r i g g e r  t o  A02R2 ( I N D E X  PULSE) 

The RK05K-AC a l i g n m e n t  c a r t r i d g e  is now d i s p l a y i n g  a  c o m p l e t e  
r e v o l u t i o n  of a l i g n m e n t  d a t a  u s i n g  t h e  I N D E X  p u l s e  a s  a  t r i g g e r .  
I f  s p i n d l e  r u n o u t  e x i s t s ,  t h e  r e a d / w r i t e  heads  may a p p e a r  t o  b e  
a l i g n e d  a t  some s e c t o r  l o c a t i o n s  and m i s a l i g n e d  a t  o t h e r s .  F i g u r e  
PM--7 shows a  d i s p l a y  w i t h  n e g l i g i b l e  r u n o u t  and t h e  heads  i n  
a l i .gnment .  

F i g u r e  PM-7 N e g l i g i b l e  Runout 

F i g u r e  PM-8 shows a  d i s p l a y  w i t h  c o n s i d e r a b l e  r u n o u t .  
Note t h e  a m p l i t u d e  v a r i a t i o n s  from one end of t h e  d i s p l a y  t o  t h e  
o t h e r .  Head m i s a l i g n m e n t  w i t h  no r u n o u t  wou ld  show a s  a  
c o n s i s t e n t  p a t t e r n  of two d i s t i n c t  a m p l i t u d e s  ( s u c h  a s  t h a t  of t h e  
midd le  f o u r  c e n t i m e t e r s  of F i g u r e  PN1-8). 

I f  s p i n d l e  r u n o u t  e x i s t s ,  t h e  mat ing  a r e a  of t h e  s p i n d l e  
and d i s k  s h o u l d  be c l e a n e d ,  a s  d i r t  o r  o t h e r  f o r e i g n  
m a t t e r  can c a u s e  improper  s e a t i n g  of t h e  c a r t r i d g e .  
Improper  s e a t i n g  can  g i v e  t h e  a p p e a r a n c e  of  s p i n d l e  
r u n o u t .  



Once t h e  s p i n d l e  and  c a r t r i d g e  hub  h a v e  b e e n  c l e a n e d  and  
t h e  c a r t r i d g e  r e - i n s e r t e d ,  t h e  r u n o u t  s h o u l d  be c h e c k e d  
a g a i n .  I f  t h e  r u n o u t  p a t t e r n  s t i l l  e x i s t s ,  c a l c u l a t e  t h e  
amount  o f  r u n o u t  u s i n g  t h e  f o r m u l a  be low.  

F i g u r e  PM-8 C o n s i d e r a b l e  Runou t  

x - Y  
% o f  r u n o u t  = ------- x  1 0 0  

X + Y  

The maximum p e r c e n t a g e  of r u n o u t  a l l o w a b l e  is 1 4 % .  

x - Y  
e R u n o u t  i n  m i c r o i n c h e s  = ------- x  1 0 0  x  135 

X + Y  

The  maximum amount  o f  r u n o u t  i n  m i c r o i n c h e s  a l l o w e d  
is 500.  

Runout Example 

U s i n g  F i g u r e  PM-8 a s  a n  e x a m p l e :  

----- I x  1 0 0  x  35 = 525 m i c r o i n c h e s  
6.6 



I f  runout  is n o t  a c c e p t a b l e ,  check a g a i n  by removing t h e  
c a r t r i d g e  and r o t a t i n g  t h e  d i s k  9 0  d e g r e e s  w i t h i n  t h e  
c a r t r i d g e  c a s i n g .  R e i n s t a l l  t h e  c a r t r i d g e  and check t h e  
wavefo rms  o n c g  more.  I f  t h e  r u n o u t  shown on t h e  
o s c i l l o s c o p e  waveform s h i f t e d  9 0  d e g r e e s ,  t h e n  t h e  runou t  
is  i n  t h e  s p i n d l e .  I f  t h e  r u n o u t  shown on t h e  
o s c i l l o s c o p e  s t a y s  a t  t h e  same r e l a t i v e  p o s i t i o n  on t h e  
o s c i l l o s c o p e  t r a c e ,  t h e n  t h e  c a r t r i d g e  is t h e  s o u r c e  of  
t h e  runou t .  

18. HEAD ALIGNMENT CHECK 

0 Using t h e  same o s c i l l o s c o p e  hook-ups, change t h e  sweep 
t ime t o  0.5 msec/cm. T h i s  r educes  t h e  p r e s e n t a t i o n  from 
a whole r e v o l u t i o n  t o  a p p r o x i m a t e l y  one and a  h a l f  
s e c t o r s .  

Use t h e  same formula a s  used i n  t h e  runou t  check t o  
comple te  t h e  amount of head misa l ignment .  The maximum 
p e r c e n t a g e  of head misa l ignment  a l l o w a b l e  is 15%. (See  
F i g u r e  PM-9 f o r  head a l ignment  waveform examples.  ) 

a .  Extreme misa l ignment  . 
Head c l o s e  t o  CYL 104. 
( F u r t h e r  misa l ignment  
o n l y  r educes  a m p l i t u d e  
o f  s i g n a l  on r i g h t  
s i d e  of s c r e e n  u n t i l  
i t  d i s a p p e a r s . )  

b. Head s l i g h t l y  m i s -  
a l i g n e d .  S m a l l e r  l e f t  
a m p l i t u d e  i n d i c a t e s  
h e a d  p o s i t i o n  l e s s  
than  CYL 105. 

BRIGHT LINE 
SHOULD APPEAR 

E r r o r  = -15% HERE 

F i g u r e  PM-9 RK05K-AC Head Alignment Waveform ( S h e e t  1 of 3 )  



c.  Head c o r r e c t l y  a l i g n e d  
a t  CYL 1 0 5 .  Ampli-  
t u d e s  a r e  e q u a l .  

BRIGHT LINE 
SHOULD APPEAR - 
HERE 

d .  Head s l i g h t l y  m i s -  
a l i g n e d .  L a r g e r  l e f t  
a m p l i t u d e  i n d i c a t e s  
h e a d  p o s i t i o n  m o r e  
t h a n  CYL 105 .  

E r r o r  = +15% BRIGHT LINE 
SHOULD APPEAR 
HERE 

e .  Head c o n s i d e r a b l y  m i s -  
a l i g n e d .  L a r g e r  l e f t  
a m p l i t u d e  i n d i c a t e s  
h e a d  p o s i t i o n  m o r e  
t h a n  CYL 1 0 5 .  ' 

E r r o r  = +72% BRIGHT LINE 
SHOULD APPEAR 
HERE 

M A-3849 

F i g u r e  PM-9 RK05K-AC Head A l i g n m e n t  Waveform ( S h e e t  2 o f  3 )  



Extreme misa l ignmen t .  
Head c l o s e  t o  CYL 106. 
( F u r t h e r  misa l ignmen t  
o n l y  r e d u c e s  a m p l i t u d e  
of  s i g n a l  on l e f t  s i d e  
o f  s c r e e n  u n t i l  i t  
d i s a p p e a r s  .) BRIGHT LINE 

SHOULD APPEAR 
HERE 

MA3810 

F i g u r e  Pni-9 RK05K-AC Head Alignment  Waveform ( S h e e t  3  of  3 )  

To c a l c u l a t e  p e r c e n t  of e r r o r ,  u s e  t h e  
fo rmula  g i v e n  below. 

x1 - x2 % e r r o r  = ------------- X 100 

x1 + x2 
X. and X n  = a m p l i t u d e s .  The r e s u l t a n t  
s i g n  d e n o t e s  t h e  d i r e c t i o n  of e r r o r ;  a 
n e g a t i v e  ( - )  s i g n  i n d i c a t e s  t h a t  t h e  
head is back t o o  f a r .  

Repea t  p r o c e d u r e  f o r  t h e  upper  r e a d / w r i t e  head.  

e Using a  jumper ,  c o n n e c t  B07T2 (g round)  t o  B08M2 ( h e a d  
s e l e c t ) .  

I f  e i t h e r  r e a d / w r i t e  head is o u t  of a l i g n m e n t ,  f o l l o w  t h e  
p r o c e d u r e  f o u n d  i n  A p p e n d i x  E t o  c o r r e c t  t h e  
m i s a l i g n m e n t .  

19.  INDEX/SECTOR TIMING DELAY CHECK 

Using same o s c i l l o s c o p e  hook-ups a s  used i n  t h e  head 
a l i g n m e n t  p r o c e d u r e ,  c h a n g e  t h e  s w e e p  t i m e  t o  1 0  
mic roseconds /  c e n t i m e t e r .  T h i s  changes  t h e  o s c i l l o s c o p e  
d i s p l a y  from a  whole s e c t o r  and a  h a l f  t o  t h a t  of t h e  
v e r y  b e g i n n i n g  of one s e c t o r .  

Measure t h e  t ime  d i f f e r e n c e  between t h e  s t a r t  of t h e  
sweep ( t r i g g e r e d  on index  p u l s e )  and t h e  f i r s t  r e c o r d e d  
p u l s e  on t h e  o s c i l l o s c o p e  t r a c e .  F i g u r e  PM-10 shows t h i s  
d i f f e r e n c e  t o  be 7  0 mic roseconds .  



EXTERNAL TRIGGER 
INDEX PULSE 

(A02R2) 

I 

FIRST RECORDED 
DATA PULSE 

READ FROM DISK 

I 

PIN = TP3 AND TP4 
SWEEP = 10pS/DIV 
VERT SENS = 2V/DIV 

INDEX/SECTOR WAVEFORM 

Figure PM-10 Index/Sector Waveform 

NOTE 
The first recorded data pulse may be 
either a positive-going or a negative- 
going pulse. 

The tolerance of the time difference is 7 0  + 12 
microseconds . If the time difference is within 
tolerance, continue with the remainder of the check. If 
the time difference is out of tolerance, measure the time 
difference using the upper head to determine the amount 
of misalignment. 

Select the upper head by installing a jumper between 
ground and B08M2. 

Again, measure the time difference between the start of 
the oscilloscope sweep and the first recorded data pulse. 

e The tolerance of the time measurement is 7 0  + 12 
microseconds. If the time difference is within 
tolerance, continue with the remainder of this check. If 
the time difference is out of tolerance, compute the 
average of the two measurements. 

To compute the average, add the measurement taken from 
the upper head to the measurement taken from the lower 
head, and divide by two. 



a The average of the two measurements must be 70 - + 10 
microseconds. If the average is within this 
specification, go on to the next check. If the average 
is out of this specification, go to Appendix F, Step 10, 
for the procedures to correct the misalignment. 

a Both heads should be within the individual specification 
while meeting the average of two heads specification. 

If check is out of tolerance for either specification, 
refer to Appendix F for procedures to correct the 
misalignment . 

e Return the drive address select switch to its original 
position. 

20. READ DATA SEPARATOR CHECK 

e Remove the alignment cartridge and insert a known good 
formatted scratch cartridge. 

a Using the maintenance switch (Sl on the H604 module), 
manually position the heads at any recorded cylinder past 
zero. 

NOTE 
Allow the heads to load under logic 
control, then place a finger on the 
carriage while opening switch Sl. This 
will preclude the possibility of 
carriage motion caused by transient 
switch noise. 

Set up the oscilloscope as shown below. 

Mode = channel A 

a Vertical sensitivity = lV/div 

0 Trigger? source = Channel A 

Trigger coupling = dc 

a Sweep time = 100 ns/div 

a Trigger mode = normal 

a Coupling = ac 

e Slope = positive 

Connect channel A probe to TP1 of the G180 module 
(slot 1) 



a The o s c i l l o s c o p e  waveform s h o u l d  be  a  p o s i t i v e - g o i n g  
p u l s e  4 4 0  (+ - 1 0 )  nanoseconds  i n  l e n g t h .  

a I f  t h e  p u l s e  l e n g t h  is n o t  w i t h i n  t h i s  s p e c i f i c a t i o n ,  go  
t o  Appendix 6 and s t a r t  w i t h  S t e p  4 o f  t h a t  p r o c e d u r e .  

21. RUN DZRKL-E RK11/RK05 D Y N A M I C  TEST OR DHRKB-G-D RK8-E D R I V E  
CONTROL TEST TO VERIFY THE ELECTROMECHANICAL INTEGRITY OF THE 
D R I V E .  



APPENDIX A 
8 TO 20 V (+15 - V) REGULATOR ADJUSTMENT PROCEDURE 

CAUTION 
C a r e  s h o u l d  b e  t a k e n  n o t  t o  s h o r t  t h e  
r e g u l a t o r s  t o  t h e  c h a s s i s  o r  t o  each 
o t h e r  d u r i n g  t h i s  p r o c e d u r e .  

NOTE 
Use t h i s  a d j u s t m e n t  o n l y  i f  RK05 FCO 
00064 (5409484000005) h a s  been  i n s t a l l e d  
o r  r e g u l a t o r s  a r e  of CS REV H o r  h i g h e r .  
While p e r f o r m i n g  t h i s  a d j u s t m e n t ,  t h e  
r e g u l a t o r s  you a r e  a d j u s t i n g  s h o u l d  b e  
c o n n e c t e d  w h i l e  a l l  o t h e r  r e g u l a t o r s  
s h o u l d  b e  d i s c o n n e c t e d .  Keep a l l  
m o d u l e s  i n s t a l l e d  t o  p r o v i d e  n o r m a l  
l o a d i n g  c o n d i t i o n s .  

+15 V REGULATOR ADJUSTMENT 

1. Locate  t h e  +15 V r e g u l a t o r ,  remove i t  from t h e  d r i v e  and 
s e p a r a t e  i t  a s  shown i n  F i g u r e  A - 1 ,  s o  R2 can  be a d j u s t e d .  

F i g u r e  A-1 8-20 V o l t  R e g u l a t o r  

Turn R 2  f u l l y  c o u n t e r c l o c k w i s e  and a p p l y  power t o  t h e  d r i v e  
u n i t .  

While  o b s e r v i n g  +15 V on  p i n  A01D2 ( p i n  w i t h  l a r g e  o r a n g e  
w i r e ) ,  a d j u s t  R17 f o r  17.0 V - + 0.5 Vdc. Do NOT exceed  17 .5  V. 



4. O s c i l l o s c o p e  S e t t i n g s  

Gain ( d c )  = 0.1 V/cm "A" t r i g g e r i n g  mode = NORMAL 
AC coup led  "A" sweep mode = NORMAL 
Sweept ime = 20u s/cm Mode t r i g g e r  = C H I  

P l a c e  t h e  probe  on t h e  (+) s i d e  of  C 4  and t h e  p robe  ground on 
t h e  ( 0 )  s i d e .  Refer  t o  F i g u r e  A-2 .  

2 0 p s /  DIV 

-1 V /DIV 

(US) 

F i g u r e  A-2 C 4  Waveform 

5. Adjus t  R 2  c l o c k w i s e  u n t i l  t h e  s i g n a l  jumps off t h e  s c r e e n .  
T h i s  is t h e  c o n d i t i o n  f o r  which you a r e  a d j u s t i n g  R2, a s  t h e  
second o v e r v o l t a g e  r e g u l a t o r  ( E l )  b e g i n s  t o  o p e r a t e .  

NOTE 
DO NOT a d j u s t  t h e  p o t e n t i o m e t e r  a n y  
f u r t h e r  t h a n  n e c e s s a r y  b e c a u s e  o f  
e x c e s s i v e  peak  t o  peak  r i p p l e .  Rep lace  
any  v o l t a g e  r e g u l a t o r  t h a t  e x c e e d s  250 
m i l l i v o l t  r i p p l e  (p-p) . 

6. Reduce t h e  g a i n  of  t h e  o s c i l l o s c o p e ,  and t h e  s i g n a l  s h o u l d  
r e semble  F i g u r e  A-3. 

7. A d j u s t  R17 for a +15 V s i g n a l  on t h e  s c o p e .  Power down t h e  
d r i v e ,  a s semble  t h e  r e g u l a t o r  and mount i t  back on t h e  d r i v e .  



CP- 2327 

F i g u r e  A-3 Gain Waveform 

- 1 5  V REGULATOR ADJUSTMENT 

S e t  t h e  o s c i l l o s c o p e  a s  shown below. 

Loca te  t h e  -15 V r e g u l a t o r ,  remove i t  from t h e  d r i v e  and 
s e p a r a t e  i t  a s  shown i n  F i g u r e  A - 1  s o  R2 can  be a d j u s t e d .  

Turn R2 f u l l y  c l o c k w i s e  and a p p l y  power t o  t h e  d r i v e .  

While o b s e r v i n g  -15 V on p i n  A01B2 ( p i n  w i t h  l a r g e  b l u e  w i r e ) ,  
a d j u s t  R17 f o r  -17.0 V + 0.5 Vdc. DO NOT exceed  1 7 . 5  V. - 

a Gain ( d c )  0 .1  V/cm 
a Coupling = a c  
a Sweep = 1 msec/cm 
a A t r i g g e r i n g  mode = normal  
a A sweep mode = normal 
a Mode t r i g g e r  = C H 1  

P l a c e  t h e  p robe  on t h e  n e g a t i v e  ( - )  s i d e  o f  C 4  and 
ground on t h e  p o s i t i v e  (+) s i d e .  Re fe r  t o  F i g u r e  A-2. 

p robe  

NOTE 
F i g u r e  A-2 r e p r e s e n t s  t h e  +15 V 
r e g u l a t o r  waveform. Thus, t h e  -15 V 
r e a u l a t o r  waveform w i l l  be i n v e r t e d .  



5. A d j u s t  R2 c o u n t e r c l o c k w i s e  u n t i l  t h e  s i g n a l  jumps o f f  t h e  
s c r e e n .  T h i s  is t h e  c o n d i t i o n  f o r  which you a r e  a d j u s t i n g  R2, 
a s  t h e  second o v e r v o l t a g e  r e g u l a t o r  ( E l )  b e g i n s  t o  o p e r a t e .  

NOTE 
DO N O T  a d j u s t  t h e  p o t e n t i o m e t e r  any  
f u r t h e r  t h a n  n e c e s s a r y  b e c a u s e  of 
e x c e s s i v e  peak t o  peak r i p p l e .  Rep lace  
a n y  v o l t a g e  r e g u l a t o r  t h a t  e x c e e d s  250 
m i l l i v o l t s  o f  r i p p l e  (pop) .  

6. Reduce t h e  g a i n  of  t h e  o s c i l l o s c o p e ,  and t h e  s i g n a l  s h o u l d  
resemble  an i n v e r t e d  form of F i g u r e  A-3. 

7. Ad jus t  R 1 7  f o r  a  -15 V s i g n a l  on t h e  o s c i l l o s c o p e .  Power down 
t h e  d r i v e ,  a s semble  t h e  r e g u l a t o r  and mount i t  back i n  t h e  
d r i v e .  



APPENDIX B 
THE RK05-TA OFF-LINE TESTER 

MOVE FUNCTIONS 

STEP - i n c r e m e n t i n g  c y l i n d e r  s e e k  t o  l i m i t  a n d  a  
h i g h - s p e e d  r e t u r n .  

ALT ( a l t e r n a t e )  - a n  i n c r e m e n t i n g  s e e k  f rom t h e  c y l i n d e r  
a d d r e s s  s e l e c t e d .  

OSC - o s c i l l a t e  b e t w e e n  0  and  t h e  c y l i n d e r  a d d r e s s  
s e l e c t e d  ( n o t  a f f e c t e d  by  FOR/REV). 

RAND - random c y l i n d e r  s e e k .  

D R I V E  SELECTOR - s e l e c t s  t h e  d r i v e  number s e l e c t e d  o n  t h e  
M7700/M7680 module  i n  t h e  RK05. 

RUN - e n a b l e s  a l l  move f u n c t i o n s .  

RTZ ' - f o r c e s  a  z e r o  r e c a l i b r a t e .  

FWD/REV - s e l e c t s  t h e  i n i t i a l  d r i v e  m o t i o n  i n  s t e p  a n d  
a 1  t e r n a t e .  

C Y L I N D E R  ADDRESS - s e l e c t s  a n y  c y l i n d e r  a d d r e s s  f rom 0  t o  
20210. 

INDICATORS 

1. ADDR I N V  - d r i v e  h a s  d e t e c t e d  t h a t  a d d r e s s  s w i t c h e s  a r e  
s e t  t o  a n  a d d r e s s  g r e a t e r  t h a n  202.  

2. SEEK I N C  - f a i l u r e  t o  move t h e  c o r r e c t  n u m b e r  o f  
c y l i n d e r s  i n  a  s e e k  o p e r a t i o n .  E x c e s s  time t o  p e r f o r m  
t h e  s e e k .  

3 . POWER ON - i n d i c a t e s  power is a p p l i e d  t o  t h e  d r i v e .  

WRITE FUNCTIONS 

1. *WRITE SECTOR - s e l e c t s  a  s e c t o r  ( 0 - 7 )  t o  w r i t e  o n .  ALL 
wr i t e s  a l l  s e c t o r s .  The u n i t  c a n n o t  r e a d  t o  c h e c k  
h e a d e r s .  

2. HEAD SELECT - s e l e c t s  o r  e n a b l e s  t h e  u p p e r  o r  l o w e r  h e a d .  

3 .  *WRITE b u t t o n  - c a u s e s  a  w r i t e  o n e - s h o t  t o  wr i t e  o r  e r a s e  
o n  s e c t o r  s e l e c t e d .  

* A f t e r  t h e  RK05-TA h a s  b e e n  u s e d  t o  p e r f o r m  wr i te  o r  e r a s e  
o p e r a t i o n s ,  t h e  d i s k  w i l l  h a v e  t o  be r e f o r m a t t e d .  



4.  *CONSTANT WRITE - when s e t ,  w r i t e s  c o n t i n u o u s l y  o n  t h e  
s e c t o r  s e l e c t e d ;  t h e  WRITE b u t t o n  n e e d  n o t  b e  p r e s s e d .  

5. *DC ERASE o n  - e n a b l e s  e r a s e  on a  s e c t o r  when t h e  WRITE 
b u t t o n  is p r e s s e d .  

6. DATA BITS - s e t s  a 4 - b i t  d a t a  p a t t e r n  t o  b e  w r i t t e n  o n  
t h e  s e c t o r  s e l e c t e d .  

CONNECTING THE RK05-TA OFF-LINE TESTER TO THE RK05 DISK DRIVE 

D i s c o n n e c t  t h e  a c  l i n e  c o r d .  

Remove t h e  i n t e r f a c e  c a b l e  f rom t h e  RK05. 

Check t h e  RK05 and t h e  t e s t e r  t o  e n s u r e  t h a t  a n  M930 
t e r m i n a t o r  module  is p r e s e n t  i n  s l o t  7 o r  8 o f  t h e  RK05, 
and s l o t  1 o r  2 o f  t h e  t e s t e r .  

C o n n e c t  a  BC11-A c a b l e  from s l o t  1 o r  2 o f  t h e  t e s t e r  t o  
s l o t  7 o r  8 i n  t h e  RK05. 

D i s c o n n e c t  c o n n e c t o r  J l  i n  t h e  RK05 ( l o g i c  v o l t a g e  
c o n n e c t o r )  . 
Plug  one  end o f  t h e  t e s t e r  power c a b l e  i n t o  t h e  t e s t e r .  

Check f o r  p r o p e r  k e y i n g  o f  t h e  p i n s  and p l u g  t h e  m a l e  
c o n n e c t o r  o f  t h e  power c a b l e  i n t o  t h e  f e m a l e  c o n n e c t o r  o f  
J l .  

C o n n e c t  t h e  r e m a i n i n g  c o n n e c t o r  t o  t h e  p l u g  l e a d i n g  t o  
t h e  l o g i c  b l o c k  o f  t h e  RK05. 

R e c o n n e c t  t h e  a c  l i n e  c o r d .  

10 .  T o g g l e  RTZ t o  i n i t i a l i z e  and c l e a r  a l l  e r r o r  c o n d i t i o n s  
and  p r o c e e d  w i t h  t e s t i n g .  

* A f t e r  t h e  RK05-TA h a s  b e e n  used  t o  p e r f o r m  wr i te  o r  e r a s e  
o p e r a t i o n s ,  t h e  d i s k  w i l l  h a v e  t o  b e  r e f o r m a t t e d .  



APP'ENDIX C 
RK05 MAINTENANCE PROGRAMS 

PDP- 11 FAMI LY 
The f o l l o w i n g  program may be used  i n  p l a c e  of t h e  jumper 

method o r  t e s t e r  method w h i l e  p e r f o r m i n g  RK05 m a i n t e n a n c e .  

T rack  Addres s  

Decimal  
0  
4  

64 
8 5  

105  
125  
202 

O c t a l  
0  
4 

100 
125  
1 5 1  
175  
312 

PDP-11 O s c i l l a t i n g  Seek  Program 
The PDP-11 program l i s t e d  l a t e r  i n  t h i s  append ix  is a  handy 

a i d  when c h e c k i n g  t h e  s e r v o  s i g n a l s  o r  p e r f o r m i n g  head  a l i g n m e n t .  
A f t e r  t o g g l i n g  i n  t h e  program and p a t c h i n g  t h e  d r i v e  u n i t  number,  
t h e  program w i l l  c a u s e  t h e  d r i v e  t o  s e e k  back and f o r t h  be tween  
t h e  c y l i n d e r  a d d r e s s e s  s e t  i n  t h e  l e f t  and r i g h t  b y t e s  of t h e  
s w i t c h  r e g i s t e r .  S e t t i n g  t h e  same c y l i n d e r  a d d r e s s  i n  b o t h  b y t e s  
w i l l  make t h e  d r i v e  s t a y  on t h a t  c y l i n d e r .  

G e n e r a l  O p e r a t i n g  I n s t r u c t i o n s  

1. Togg le  program i n s t r u c t i o n s  i n t o  s w i t c h  r e g i s t e r  s t a r t i n g  
a t  l o c a t i o n  1000.  

2. Togg le  r e g i s t e r s  RO-R6 w i t h  v a l u e s  shown i n  program.  

3. Togg le  t h e  d r i v e  u n i t  number i n t o  b i t s  15-13 of  l o c a t i o n  
1032;  XX0000 w i l l  s e l e c t  d r i v e  X X ,  s u r f a c e  0 ;  XX0020 w i l l  
s e l e c t  d r i v e  X X ,  s u r f a c e  1. 

4 .  I f  e r r o r  c h e c k i n g  o r  o t h e r  c h a n g e s  a r e  t o  be  added ,  
change  t h e  NOPs i n  l o c a t i o n  1050 and 1052  t o  jump t o  
( A D D I T I O N A L )  code  a d d r e s s .  Jump back t o  l o c a t i o n  1054 a t  
t h e  end of added code .  

5. Load a d d r e s s  1000;  s t a r t .  

6. S e t  d e s i r e d  c y l i n d e r  a d d r e s s e s  (0-312)  i n t o  t h e  l e f t  and 
r i g h t  b y t e s  of t h e  s w i t c h  r e g i s t e r .  

7. Leave z e r o s  i n  t h e  l e f t  b y t e  o f  t h e  s w i t c h  r e g i s t e r  
( s w i t c h e s  9 -17 )  w h i l e  p e r f o r m i n g  s e r v o  a d j u s t m e n t s .  
S e e k s  of 2, 4 ,  64 ,  and 202 ( d e c i m a l )  c y l i n d e r s  may t h e n  
be  a c c o m p l i s h e d  by s e t t i n g  o c t a l  2,  4,  100 ,  and 312 i n t o  
t h e  r i g h t  b y t e  o f  t h e  s w i t c h  r e g i s t e r .  



NOTE 
Exceeding octal 312 in either switch 
register byte will require a program 
restart unless error code has been added 
(see Step 4). 

8. Setting the same cylinder address in both bytes will 
result in continuous seeks to that address,. 

9. This program may be modified using the CORE and MOD 
commands of the UPDATE program. UPDATE may also be used 
to output the modified version of any program to DECtage, 
DECpack or DEC papertape. 

10. Repetitive RESTORES may be accomplished by changing 
location 1060 from 011 to 015. 



R K 0 5  O S C I L L A T I N G  S E E K  PROGRAM 

S T A R T I N G  ADDRESS 1 0 0 0  

D I S K  ADDRESS ( 1 5 - 1 3 )  
CHANGE LOCATION 1 0 3 2  I F  
D I S K  I S  OTHER THAN D R I V E  
ZERO 

GENERAL R E G I S T E R  USE 

0 
177570  ( S R )  
1 0 1 4  ( S U B R O U T I N E )  
1 7 7 4 0 4  RKCS 
1 7 7 4 1 2  RKDA 
J S R  0 
4 0 0 0  STACK P O I N T E R  

1 0 0 0  1 1 1 0 0  MOV S R ,  RO S T A R T  
3 0 0  SWAB, RO 

4 5 1 2  J S R ,  ( R 2 )  
1 1 1 0 0  MOV S R ,  RO 

4 5 1 2  J S R ,  ( R 2 )  
7 7 2  B R ,  S T A R T  

2 4 1  C LC 
4 2 7 0 0  B I C  

377 * 
6 0 0 0  ROR 
6 0 0 0  ROR 
6 0 0 0  ROR 

S U B R O U T I N E  
MASK OUT LOWER B Y T E  
MASK OUT LOWER BYTE 
ROTATE S R  DATA I N T O  C Y L I N D E R  
ADDRESS S L O T  

1 0 3 0  6 2 7 0 0  ADD DA, RO 
X X 0 0 0 0  * XX = D I S K  ADD ( 1 5 - 1 3 )  

T S T B  
B  P L  
B I T  * 

NOP 
NOP 

MOV R 0 ,  RKDA 
MOV 11, RKCS 
OR 15 ,  R K C S  

R K C S  
BRANCH I F  CONTROLLER I S  BUSY 

MASK ( A C C E S S  READY) 
RKDS 

BRANCH I F  NOT READY 

J U M P  MAY BE I N S E R T E D  FOR 
M O D I F I C A T I O N  

( S E E K  AND GO)  
( R E S T O R E  AND G O )  

R T S  



PDP-8 FAMILY 
The following program may be used in place of the jumper 

method or tester method while performing RK05 maintenance. 

This simple manual-entry program can be used when performing 
servo adjustments or head alignment. The program is continuously 
running, so changes to the operation of the drive can be made 
simply by chanq ing the switches. 

ALIGNMENT PROGRAM LISTING 

Location 
0004 
0005 
0006 
0007 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0020 
0021 
0022 
0023 
0024 
0025 

Code 
7604 
7430 
0006 
0007 
1025 
6746 
7420 
7604 
6743 
6741 
5015 
7604 
0026 
7450 
7120 
7020 
5004 
3200 

Mnemonic 
LAS 
sz L 
ANDK6 
ANDK 7 
TAD COMMAND 
DLDC 
S N L  
LAS 
DLAG 
D S K P  
JMP-1 
LAS 
ANDK10 
SNA 
STL 
CM L 
JMP 0004 
COMMAND = SEEK AND S E T  DONE 
ON SEEK DONE 
K10 

SWITCH REGISTER BIT FUNCTION 
The list that follows shows the switch register bits that 

control the above program. 

Switch 
Register Bits Description 

Contain cylinder address 
1 = upper surface, 0 = lower surface 
0 = seek to cylinder 
Select the drive (0 - 3) 
Most significant cylinder address bit 



PROGRAM O P E R A T I O N  

1. Load address 0 0 0 4 .  

2. Set SWITCH R E G I S T E R  to desired binary cylinder address in 
bits 0 - 6; desired surface in bit 7, drive unit number 
in bits 9-10,  and most significant cylinder address bit 
in bit 11. 

3. Press the CLEAR,  then the CONT switches. 



APPENDIX D 
RK05 SERVO ADJUSTMENTS 

STATIC ADJUSTMENTS 
The f o l l o w i n g  p r o c e d u r e s  s h o u l d  b e  p e r f o r m e d  when t h e  

p o s i t i o n e r  o r  a  major  s e r v o  sys t em component h a s  been r e p l a c e d .  
These p r o c e d u r e s  s h o u l d  a l s o  be fo l lowed  a s  an a i d  when t h e  
p o s i t i o n i n g  sys t em is s o  u n s t a b l e  t h a t  t h e  dynamic a l i g n m e n t s  o f  
t h e  s e r v o  c a n n o t  be per formed.  

In  g e n e r a l ,  t o  make t h e  s t a t i c  a d j u s t m e n t s ,  t h e  c a r t r i d g e  is 
removed and t h e  p o s i t i o n e r  moved back and f o r t h  by hand.  The 
o s c i l l o s c o p e  s h o u l d  be on a u t o m a t i c  sweep w h i l e  o b s e r v i n g  t h e  
s e l e c t e d  s i g n a l .  With some p r a c t i c e ,  t h e  most c o n v e n i e n t  sweep 
speed  s e t t i n g  and t h e  t y p e  of  hand mot ion  r e q u i r e d  w i l l  q u i c k l y  be 
d i s c o v e r e d .  

NOTE 
Tab le  D-1 shows t h e  p h y s i c a l  l o c a t i o n  o f  
t h e  a d j u s t m e n t  p o t e n t i o m e t e r s  o n  t h e  
G938 module. They a r e  l i s t e d  i n  t h e  
o r d e r  t h a t  t h e y  a p p e a r  o n  t h e  module,  
i .e. ,  VO is t h e  bottom-most p o t e n t i o -  
meter. Access t o  t h e  p o t e n t i o m e t e r s  may 
be  g a i n e d  by removing t h e  p r e f i l t e r  on 
t h e  back  o f  t h e  d r i v e .  

T a b l e  D-1 L o c a t i o n  o f  Se rvo  System Adjus tment  p o t e n t i o m e t e r s  

G938 Module 

CA 
CO 
S  A 
s o  
LSA 
LSO 
VA 
vo 

1. S i n e  Ampli tude (SA) and O f f s e t  (SO) 

0 S e t  t h e  o s c i l l o s c o p e  v e r t i c a l  s e n s i t i v i t y  t o  2 V/div 
and a d j u s t  t h e  ground r e f e r e n c e  t o  t h e  c e n t e r  o f  t h e  
s c r e e n .  

Connect c h a n n e l  A probe  t o  A05M1 (SIN POSITION) 

While h o l d i n g  t h e  c a r r i a g e  a s sembly  s t e a d y ,  p l a c e  t h e  
r ed  ma in tenance  s w i t c h  ( S l )  on t h e  H604 module down 
( o f f )  . The H604 module is  l o c a t e d  i n  t h e  l e f t  r e a r  
c o r n e r  of t h e  d r i v e  d i r e c t l y  o p p o s i t e  t h e  r e l a y  
module. 



CAUTION 
Before  pe r fo rming  t h e  f o l l o w i n g  s t e p s ,  
p l a c e  a wrung-out a l c o h o l  wipe between 
t h e  h e a d s  t o  p r o t e c t  them. 

0 Manually move t h e  p o s i t i o n e r  back and f o r t h .  

e A d j u s t  SA f o r  a  1 0  v o l t  p e a k - t o - p e a k  a m p l i t u d e  
d i s p l a y .  

e Adjus t  S O  f o r  a peak-to-peak d i s p l a y  t h a t  is  c e n t e r e d  
a b o u t  t h e  g r o u n d  r e f e r e n c e  o f  t h e  o s c i l l o s c o p e  
d i s p l a y .  

2. Cos ine  Amplitude ( C A )  and O f f s e t  ( C O )  

e Connect channe l  A probe  t o  A05S1 (COS p o s i t i o n )  . 
a Manually move p o s i t i o n e r  back and f o r t h .  

8 A d j u s t  C A  f o r  a  10  v o l t  p e a k - t o - p e a k  a m p l i t u d e  
d i s p l a y .  

8 Adjus t  CO f o r  a peak-to-peak d i s p l a y  t h a t  is c e n t e r e d  
a b o u t  t h e  g r o u n d  r e f e r e n c e  o f  t h e  o s c i l l o s c o p e  
d i s p l a y .  

3.  L i m i t  S i g n a l  Amplitude (LSA) and O f f s e t  (LSO) 

Change t h e  o s c i l l o s c o p e  v e r t i c a l  s e n s i t i v i t y  t o  
1 V/div and a d j u s t  t h e  ground r e f e r e n c e  t o  t h e  c e n t e r  
of  t h e  s c r e e n .  

Connect channe l  A probe  t o  A05J1. 

Move t h e  p o s i t i o n e r  t o  t h e  approx ima te  c e n t e r  o f  
t r a v e l .  

Ad jus t  LSO f o r  a  ground s i g n a l  a t  t h e  c e n t e r  of t h e  
s c r e e n .  

Move t h e  p o s i t i o n e r  t o  t h e  i n n e r  l i m i t  w h i l e  
o b s e r v i n g  t h e  maximum a m p l i t u d e  o f  t h e  o s c i l l o s c o p e  
d i s p l a y .  W i l l  be a  n e g a t i v e  v o l t a g e .  

Move t h e  p o s i t i o n e r  t o  t h e  o u t e r  l i m i t  w h i l e  
o b s e r v i n g  t h e  maximum a m p l i t u d e  of  t h e  o s c i l l o s c o p e  
d i s p l a y .  W i l l  be a  p o s i t i v e  v o l t a g e .  

Ad jus t  LSA u n t i l  t h e  s m a l l e r  of  t h e  two v o l t a g e  
l e v e l s  no ted  is a  3.0 v o l t  p o t e n t i a l .  

Return  t h e  p o s i t i o n e r  t o  t h e  c e n t e r  o f  t r a v e l  and 
r e a d j u s t  LSO f o r  0  v o l t .  



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

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

R e a d j u s t  LSA u n t i l  t h e  s m a l l e r  v o l t a g e  l e v e l  n o t e d  
is 3.0 v o l t  p o t e n t i a l .  

e R e t u r n  t h e  m a i n t e n a n c e  s w i t c h  t o  t h e  u p  ( o n )  
p o s i t i o n .  

P e r f o r m i n g  t h e s e  s t a t i c  ad  j  u s t m e n t s  s h o u l d  e n a b l e  t h e  d r i v e  
t o  o p e r a t e  w e l l  enough t o  pe-rform t h e  dynamic  s e r v o  a d j u s t m e n t s .  

DYNAMIC ADJUSTMENTS 
I n  p e r f o r m i n g  t h i s  s e r i e s  o f  a d j u s t m e n t s ,  e i t h e r  t h e  o f f - l i n e  

t e s t e r  o r  t h e  RK05 u t i l i t y  p rogram c a n  b e  used  t o  p e r f o r m  t h e  
v a r i o u s  o s c i l l a t i n g  s e e k s  r e q u i r e d  t o  p e r f o r m  t h e  a d j u s t m e n t s .  I f  
n e i t h e r  a r e  a v a i l a b l e ,  Appendix  C c o n t a i n s  a  m a n u a l - e n t r y  p r o g r a m  
t h a t  c a n  b e  u t i l i z e d  t o  p e r f o r m  t h e  seeks o n - l i n e .  

I f  t h e  d r i v e  c a n n o t  b e  used  o n - l i n e ,  and a  t e s t e r  i s  n o t  
a v a i l a b l e ,  t h e n  t h e  b a c k p l a n e  jumper method must  b e  u s e d .  

With  t h i s  m e t h o d ,  b a c k p l a n e  j u m p e r s  a r e  u s e d  t o  i n i t i a t e  t h e  
s e e k s .  SECTOR p u l s e s  a r e  jumpered t o  s i m u l a t e  STROBE p u l s e s ,  and 
a  SECTOR ADDRESS l i n e  is  jumpered  t o  t h e  r e q u i r e d  C Y L I N D E R  ADDRESS 
l i n e s .  W i t h  t h e s e  j u m p e r s  i n  p l a c e ,  o s c i l l a t i n g  s e e k s  may b e  
p e r f o r m e d  b e t w e e n  c y l i n d e r  00 and t h e  j umpered c y l i n d e r  a d d r e s s .  

1. P r e l i m i n a r y  d r i v e  s e t - u p  

Unplug t h e  AC l i n e  c o r d .  

I n s t a l l  a n  M930 t e r m i n a t o r  i n  s l o t  7 o r  8  o f  t h e  
RK05. 

S e t  t h e  a d d r e s s  s e l e c t  s w i t c h  on  t h e  M7680/M7700 
module  t o  t h e  f i r s t  s w i t c h  p o s i t i o n .  

C o n n e c t  a jumper f rom A08T1 ( g r o u n d )  t o  A08J2 ( s w i t c h  
p o s i t i o n  1) s e l e c t i n g  t h e  d r i v e .  

e R e c o n n e c t  t h e  AC l i n e  c o r d .  

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

e Load a  s c r a t c h  c a r t r i d g e  i n t o  t h e  d r i v e .  

P r e s s  t h e  R U N  s w i t c h ,  l o a d i n g  t h e  h e a d s .  

C o n n e c t  a  jumper f rom B08H1 (STROBE) t o  B08N2 (BUS 
SECTOR PULSE). 



2. S ine  Ampli tude (SA) and O f f s e t  (SO) 

e E n a b l e  t h e  d r i v e  t o  p e r f o r m  a  f o u r  c y l i n d e r  
o s c i l l a t i n g  s e e k .  I f  u s i n g  t h e  jumper  m e t h o d ,  
c o n n e c t  a jumper from A08P2 (SECTOR ADDRESS) t o  A08L1 
[CYLINDER ADDRESS 2  ( 4 )  1. 

e Connect c h a n n e l  A probe  t o  A05M1 (SIN POSITION). 

Connect e x t e r n a l  t r i g g e r  probe  t o  B05j2.  Leave t h i s  
p robe  i n  r e a c h  f o r  a l l  s e r v o  a d j u s t m e n t s .  

a Observe a waveform s i m i l a r  t o  t h a t  shown i n  F i g u r e  
D-1 ( a )  

e Adjus t  SA f o r  a d i s p l a y  a m p l i t u d e  of  10 v o l t  +1 v o l t  - 
peak-to-peak.  

Ad jus t  SO f o r  a  d i s p l a y  s i g n a l  t h a t  is c e n t e r e d  . . - t n e  ground r e f e r e n c e  o f  t h e  scope  ( s y m m e t r i c a l  
g r o u n d ) .  When c o r r e c t ,  t h e  waveform peaks  s - . - - -  
l ook  l i k e  t h o s e  i n  F i q u r e  D- l fa l  and  f b \  - 

( a )  C o r r e c t  Waveform (Symmetr ica l  S i a n a l l  

abou t  
abou t  
hou ld  

F i g u r e  D-1 S i n e  Arnpl i tude /Offse t  and V e l o c i t y  O f f s e t  Waveform 

D- 4 



NOTE 
A t  t h i s  t i m e ,  d i s r e g a r d  t h o s e  p o r t i o n s  
o f  t h e  wavefo rm b e t w e e n  t h e  f o u r  
s i n u s o i d a l  p e a k  b u r s t s .  The n e x t  
a d j u s t m e n t  c o r r e c t s  t h i s  mi sa l ignmen t .  

3. V e l o c i t y  O f f s e t  (VO) 

Using t h e  same jumpers  and o s c i l l o s c o p e  hook-ups,  
a d j u s t  VO t o  c e n t e r  t h e  v o l t a g e  minimums a b o u t  a 
ground r e f e r e n c e .  (See  t h e  c i r c l e d  a r e a s  on F i g u r e  
D-1  ( a )  and ( b )  .) 

4. Cos ine  Ampli tude ( C A )  and O f f s e t  ( C O )  

Change c h a n n e l  A probe  t o  A05S1 (COS POSITION) . 
o Observe a  waveform s i m i l a r  t o  t h a t  shown i n  F i g u r e  

D-2.  

CENTERED ON 
SCREEN BY CO 

SWEEP - - 

VERT SENS = 
FOUR CYLINDER OSCILLATING SEEK 

F i g u r e  D-2 Cos ine  Amplitude/Of Â £ s e  Waveform 

e A d j u s t  C A  f o r  a  1 0  v o l t  +1 v o l t  p e a k - t o - p e a k  - 
amp1 i t u d e  s i g n a l .  

A d j u s t  CO f o r  a  waveform t h a t  is c e n t e r e d  a b o u t  t h e  
ground r e f e r e n c e  o f  t h e  s c o p e  ( s y m m e t r i c a l  a b o u t  
g r o u n d ) .  

5 *  V e l o c i t y  Ampli tude (VA) 

E n a b l e  t h e  d r i v e  t o  p e r f o r m  a  two c y l i n d e r  
o s c i l l a t i n g  s e e k .  I f  u s i n g  t h e  j u m p e r  m e t h o d ,  
c o n n e c t  a  jumper from A08P2 (SECTOR ADDRESS) t o  A08D1 
[CYLINDER ADDRESS 1 ( 2 )  1. 

Change t h e  o s c i l l o s c o p e  sweep t i m e  t o  1 m i l l i s e c o n d /  
d i v i s i o n .  



a Connect c h a n n e l  A probe  t o  A 0  5M1. 

a Observe a  waveform s i m i l a r  t o  t h a t  shown i n  F i g u r e  
D-3. 

ADJUSTED 
BY VA 

t = 3.2 ms for 
t = 2.3 ms for 

1 4 I I I 1 1 I 
= A05M1 

SWEEP = 1ms/div 
VERT SENS = 2V/div 

F i g u r e  D-3 V e l o c i t y  Ampli tude Waveform 

e A d j u s t  VA f o r  a  one-cyc le  t ime  p e r i o d  o f  3.2 +.05 
m i l l i s e c o n d s  ( 2 . 3  - +.01 m i l l i s e c o n d s  i f  a d j u s t i n g  an 
RK05F) . 

NOTE 
T h i s  measurement must  be t a k e n  from t h e  
c e n t e r  c y c l e  o f  t h e  waveform as  shown i n  
F i g u r e  D-3. 

6. Posi  t i o n e r  A c c e l e r a t i o n  ( C u r r e n t )  

Enable  t h e  d r i v e  t o  per form a  64 c y l i n d e r  o s c i l l a t i n g  
s e e k  (128 c y l i n d e r  s e e k  i f  a d j u s t i n g  an RK05F) . I f  
u s ing  t h e  jumper method, c o n n e c t  a  jumper from A08P2 
(SECTOR ADDRESS) t o  A08E1 [CYLINDER ADDRESS 6 ( 6 4 ) l .  

Change t h e  o s c i l l o s c o p e  sweep t o  5 m i l l i s e c o n d s /  
d i v i s i o n .  

Change  t h e  o s c i l l o s c o p e  v e r t i c a l  s e n s i t i v i t y  t o  
0.5 V / d i v i s i o n .  

Connect c h a n n e l  A p robe  t o  A05H1 (VELOCITY). 

Observe a waveform s i m i l a r  t o  t h a t  shown i n  F i g u r e  
D-4. 

Ad jus t  R15 on t h e  H604 module t o  o b t a i n  a  t ime  p e r i o d  
o f  1 4  + 1  m i l l i s e c o n d s  ( 1 3  +1 m i l l i s e c o n d s  i f  - 
a d j u s t i n g  an RK05F). 



ADJUSTED 
BY R15 

64 CYLINDER OSCILLATING SEEK 

P I N  
SWEEP 
V E R T  SENS 

F i g u r e  D-4 A c c e l e r a t i o n  Waveform 

7. F u l l  S t r o k e  P r o f i l e  Check 

a E n a b l e  t h e  d r i v e  t o  p e r f o r m  a  202 c y l i n d e r  
o s c i l l a t i n g  s e e k .  I f  u s i n g  t h e  jumper  m e t h o d ,  
c o n n e c t  a jumper s t r i n g  from A08P2 (SECTOR ADDRESS) 
t o  t h e  p o i n t s  l i s t e d  below. 

a A08H1 [CYLINDER ADDRESS 7  ( 1 2 8 ) l  
A08E1 [CYLINDER ADDRESS 6 ( 6 4 ) l  

0 A08C 1 [CYLINDER ADDRESS 3 ( 8)] 

a Change t h e  o s c i l l o s c o p e  sweep t o  10 m i l l i s e c o n d s /  
d i v i s i o n .  

Change  t h e  o s c i l l o s c o p e  v e r t i c a l  s e n s i t i v i t y  t o  
0.5 V / d i v i s i o n .  

Connect c h a n n e l  A p robe  t o  A05H1 (VELOCITY). 

a Observe a  waveform s i m i l a r  t o  F i g u r e  D-5. 

a The f u l l - s t r o k e  s i g n a l  m u s t  c o n f o r m  t o  t h e  
s p e c i f i c a t i o n s  l i s t e d  below. 

a The t i m e  p e r i o d  (from t h e  s t a r t  o f  t h e  waveform 
u n t i l  i t  r e a c h e s  0 v o l t  must  b e  l e s s  t h a n  90 
m i l l i s e c o n d s  (70  m i l l i s e c o n d s  i f  a d j u s t i n g  an 
RK05F) . 
The p l a t e a u  m u s t  be  smooth ( w i t h o u t  r i p p l e )  . 



PLATEAU 

- 
1 1 1  I 

t = 9 0 m s F O R  
t = 70 ms FOR 

PIN 
SWEEP 

. VERT SENS 

F i g u r e  D-5 F u l l  S t r o k e  Waveform 

I f  e i t h e r  c o n d i t i o n  l i s t e d  a b o v e  c a n n o t  b e  m e t ,  t h e n  
t h e  VA and R 1 5  ( p o s i t i o n e r  c u r r e n t )  a d j u s t m e n t s  mus t  
be r e - c h e c k e d .  I f ,  a f t e r  r e a d j u s t i n g  t h e  v e l o c i t y  
a m p l i t u d e  and p o s i  t i o n e r  c u r r e n t ,  t h e  s p e c i f i c a t i o n s  
c a n n o t  be met, t h e n  s o m e t h i n g  is p r o b a b l y  wrong w i t h  
t h e  p o s i  t i o n e r  a s s e m b l y ,  i .e. ,  f l a t - s p o t t e d  b e a r i n g s ,  
d i r t  i n  t h e  g u i d e s ,  e t c .  

8. F u l l  S t r o k e  P o s i t i o n  Waveform Check 

P e r f o r m  t h e  f u l l  s t r o k e  p r o f i l e  c h e c k .  

Change " t h e  o s c i l l o s c o p e  v e r t i c a l  s e n s i t i v i t y  t o  2 
V / d i v i s i o n .  

Change c h a n n e l  A p r o b e  t o  A05M1 (SIN POSITION). 

Obse rve  a  waveform s i m i l a r  t o  F i g u r e  D - 6 .  

EQUAL 
r WITHIN 5% I 

- OVERSHOOT < 1V 

PIN - - A05M 1 

SWEEP - - 1 Omsldiv 

VERT SENS = 2Vldiv 

F i g u r e  D-6 F u l l  S t r o k e  P o s i t i o n  Waveform 
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0 The f u l l - s t r o k e  p o s i t i o n  s i g n a l  must conform t o  t h e  
s p e c i f i c a t i o n s  l i s t e d  be low.  

The waveform a m p l i t u d e s  a t  t h e  s t a r t  and end of 
t h e  s e e k  d i s p l a y  mus t  be  e q u a l ,  - +5%. 

The waveform o v e r s h o o t  a t  t h e  end of t h e  s e e k  
d i s p l a y  must  n o t  e x c e e d  1 v o l t .  

o I f  e i t h e r  c o n d i t i o n  l i s t e d  above  c a n n o t  be  m e t ,  t h e n  
t h e  VA and R15 ( p o s i t i o n e r  c u r r e n t )  a d j u s t m e n t s  mus t  
b e  re -checked .  I f ,  a f t e r  r e a d j u s t i n g  t h e  v e l o c i t y  
a m p l i t u d e  and p o s i t i o n e r  c u r r e n t ,  t h e  s p e c i f i c a t i o n s  
s t i l l  c a n n o t  be  me t ,  t h e n  some th ing  is p r o b a b l y  wrong 
w i t h  t h e  p o s i t i o n e r  a s s e m b l y ,  i . e m ,  f l a t - s p o t t e d  
b e a r i n g s ,  d i r t  i n  t h e  g u i d e s ,  e t c .  

9. Outer  L i m i t  S i g n a l  Check 

Remove a l l  jumpers  e x c e p t  A08J1 t o  A08J2. 

o Enable  t h e  d r i v e  t o  pe r fo rm a  r e p e t i t i v e  r e s t o r e  
o p e r a t i o n .  I f  u s i n g  t h e  jumper method ,  c o n n e c t  a 
j u m p e r  f r o m  A08M1 (RESTORE) t o  A07T1 ( o r  a n y  
a v a i l a b l e  g r o u n d ) .  Connec t  a n o t h e r  jumper from B08H1 
(STROBE) t o  B08M1 ( I N D E X ) .  

o Connect  an  o s c i l l o s c o p e  e x t e r n a l  t r i g g e r  t o  B05K2 
( R E V  H )  . 

0 Change t h e  o s c i l l o s c o p e  v e r t i c a l  s e n s i t i v i t y  t o  one  
v o l t / d i v i s i o n .  

o Connec t  c h a n n e l  A p r o b e  t o  A05J1 ( L I M I T ) .  

0 Observe a  waveform s i m i l a r  t o  F i g u r e  D-7. 

PLATEAU 
< 0.3V 

PIN 
SWEEP 
VERT SE 

F i g u r e  D-7 Ou te r  L i m i t  Waveform 
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0 The l i m i t  s i g n a l  must conform t o  t h e  s p e c i f i c a t i o n s  
1 is  t e d  be low.  

e The p u l s e  a m p l i t u d e  must b e  i n  t h e  r a n g e  o f  3  t o  
3.5 v o l t .  

0 The waveform minimum a m p l i t u d e  must  d r o p  t o  0 
v o l t  . 

0 The p l a t e a u  on t h e  t r a i l i n g  edge  must  n o t  exceed  
0.3 v o l t  . 

0 I f  t h e  above  s p e c i f i c a t i o n s  c a n n o t  be m e t ,  t h e  s t a t i c  
l i m i t  a d j u s t m e n t  must  be  p e r f o r m e d .  

10. I n n e r  L i m i t  S i g n a l  Check 

0 Per form t h e  o u t e r  l i m i t  s i g n a l  c h e c k .  

0 D i s c o n n e c t  t h e  jumper on B08H1 (STROBE) t o  h a l t  t h e  
r e p e t i t i v e  r e s t o r e  o p e r a t i o n .  

0 Using s w i t c h  S l  on  t h e  H604 module ,  m a n u a l l y  move t h e  
p o s i t i o n e r  toward  t h e  s p i n d l e  u n t i l  i n n e r  l i m i t  i s  
s e n s e d .  I f  t h e  i n n e r  l i m i t  s i g n a l  is o p e r a t i v e ,  a 
r e s t o r e  o p e r a t i o n  w i l l  be  i n i t i a t e d .  

e I f  no r e s t o r e  o p e r a t i o n  was i n i t i a t e d ,  p e r f o r m  t h e  
s t a t i c  l i m i t  a d j u s t m e n t  p r o c e d u r e .  



APPENDIX E 
RK05 HEAD ALIGNMENT PROCEDURES 

INTRODUCTION 
T h i s  p r o c e d u r e  is d i v i d e d  i n t o  t h e  f i v e  s t a g e s  d e s c r i b e d  

below.  

1. 

2. 

3. 

4. 

5. 

GENERAL 

Â 

Â 

Â 

Â 

The p r e l i m i n a r y  d r i v e  s e t - u p  d e s c r i b e s  i n i t i a l  d r i v e  and 
o s c i l l o s c o p e  p r e p a r a t i o n  and assumes  t h a t  t h e  b a c k p l a n e  
jumper method is t o  be used t o  pe r fo rm t h e  s e e k s .  

The p o s i t i o n e r  t r a c k  s c a l e  a l i g n m e n t  s e c t i o n  d e s c r i b e s  
c h e c k i n g  t h a t  t h e  t r a c k  s c a l e  can  be r ead  a c c u r a t e l y  by 
t h e  p e r s o n  p e r f o r m i n g  t h e  head a l i g n m e n t .  I f  t h e  s c a l e  
i s  o u t  of a l i g n m e n t ,  p r o c e d u r e s  a r e  g i v e n  t o  c o r r e c t  i t .  
T h i s  p r o c e d u r e  can  be  pe r fo rmed  w h i l e  w a i t i n g  f o r  t h e  
d r i v e  t o  warm up. 

The s e e k  t o  t h e  a l i g n m e n t  c y l i n d e r  s e c t i o n  d e s c r i b e s  t h e  
p r o c e d u r e s  r e q u i r e d  t o  make a  d r i v e  move t h e  h e a d s  t o  t h e  
a l i g n m e n t  c y l i n d e r .  T h i s  p r o c e d u r e  c o v e r s  o n l y  t h e  
b a c k p l a n e  j umper method of  s e e k i n g .  

The head waveform check  shows sample  head a l i g n m e n t  
waveforms and d e s c r i b e s  how t o  d e t e r m i n e  t h e  amount o f  
m i s a l i g n m e n t  by v i ewing  an  o s c i l l o s c o p e  t r a c e .  

The head a l i g n m e n t  p r o c e d u r e s  d e s c r i b e  what t o  do  once  i t  
h a s  been d e t e r m i n e d  t h a t  one  o r  b o t h  of  t h e  h e a d s  r e q u i r e  
a 1  ignment . 

INFORMATION 

B e f o r e  a t t e m p t i n g  head a l i g n m e n t ,  e n s u r e  t h a t  t h e  d r i v e  
o p e r a t e s  c o r r e c t l y ,  and t h a t  t h e  h e a d s  a r e  n o t  con tami -  
n a t e d .  

The RK05-AC a l i g n m e n t  c a r t r i d g e  r e p l a c e s  t h e  o l d e r  IBM 
2315 a l i g n m e n t  c a r t r i d g e  a s  t h e  c a r t r i d g e  w i t h  which t o  
pe r fo rm t h e  a l i g n m e n t .  

A l ign  h e a d s  o n l y  i f  t h e y  a r e  o f f  by  15% o r  more. 

The p o s i t i o n e r  may be moved t o  t h e  a l i g n m e n t  c y l i n d e r  by 
any of f o u r  d i f f e r e n t  methods .  

0 Manual -en t ry  program r o u t i n e s  (Appendix C) 

0 RK05 u t i l i t y  program ( D Z R K I )  

0 RK05-TA T e s t e r  

0 Backulane  iumuer  method 





POSITIONER TRACK SCALE ALIGNMENT 
While t h e  c a r t r i d g e  and d r i v e  a r e  a c h i e v i n g  s t a b i l i z a t i o n ,  t h e  

t r a c k  s c a l e  can  be checked f o r  a c c u r a c y  and a l i g n e d  i f  n e c e s s a r y .  

a Read t h e  t r a c k  s c a l e .  With t h e  heads  l o a d e d ,  t h e  s c a l e  
s h o u l d  be a t  00. 

a I f  t h e  t r a c k  s c a l e  d o e s  n o t  r e a d  0 0 ,  p e r f o r m  t h e  
s t e p s  l i s t e d  below. 

a Loosen t h e  s c a l e  r e t a i n i n g  sc rews  ( s e e  F i g u r e  E-1)  . 

F i g u r e  E - 1  L o c a t i o n  o f  S c a l e  R e t a i n i n g  Screws 

a ~ d j u s t  t h e  p o s i t i o n  t r a c k  s c a l e  t o  00. 

a Ensure  t h a t  t h e  v e r n i e r  s c a l e  ( F i g u r e  E - 1 )  and t h e  
p o s i t i o n e r  s c a l e  do n o t  touch  and a r e  p a r a l l e l  t o  
each  o t h e r .  

a T i g h t e n  t h e  r e t a i n i n g  sc rews .  

a Push t h e  ma in tenance  s w i t c h  ( S l )  on t h e  H604 module 
down ( o f f ) .  

a Move t h e  p o s i t i o n e r  g e n t l y  t h r o u g h  i t s  e n t i r e  range  
of t r a v e l  e n s u r i n g  t h a t  t h e  two s c a l e s  do n o t  t o u c h  
a t  any p o i n t .  

I f  t h e  s c a l e  r e a d s  00, c o n t i n u e  w i t h  t h e  t h i r t y  minu te  
s t a b i l i z a t i o n  p e r i o d .  When comple t ed ,  p roceed  w i t h  t h e  
f o l l o w i n g .  



SEEK TO THE ALIGNMENT CYLINDER (RK05/RK05J) 

a Using t h e  b a c k p l a n e  jumper method, c o n n e c t  a jumper 
s t r i n g  from A07T1 ( o r  any a v a i l a b l e  g round)  t o  t h e  
p o i n t s  l i s t e d  below. 

a A08E1 [CYLINDER ADDRESS 6 (64 )  ]  
a A08J1 [CYLINDER ADDRESS 5  ( 3 2 )  ]  
a A08C1 [CYLINDER ADDRESS 3 ( 8 ) l  
a A08K1 [CYLINDER ADDRESS 0  - ( l ) ]  

105  

Ensure  t h a t  t h e  d r i v e  a d d r e s s  s e l e c t  s w i t c h  on t h e  
M7680/M7700 module is s e t  t o  t h e  f i r s t  s w i t c h  p o s i t i o n .  

Connect  a  jumper from A08T1 t o  A08J2, s e l e c t i n g  t h e  
d r i v e .  

Connect  a n o t h e r  jumper from B08H1 (STROBE) t o  B08N2 
(SECTOR PULSE) . The p o s i t i o n e r  
a l i g n m e n t  c y l i n d e r  of 105. The 
125)  s h o u l d  o n l y  be used i f  t h e  
is  n o t  u s a b l e .  

F i g u r e  E-2 shows how t o  r ead  t h e  

s h o u l d  move t o  t h e  main 
s p a r e  c y l i n d e r s  ( 8 5  and 
main a l i g n m e n t  c y l i n d e r  

p o s i t i o n  t r a c k  s c a l e  t o  
v e r i f y  t h e  movement of t h e  p o s i t i i n e r  t o  c y l i n d e r  105. 

/-- POSITIONER TRACK SCALE 

C P - 0 8 4 5  

F i g u r e  E-2 How t o  Read a  V e r n i e r  

I f  you a r e  u n s u r e  of how t o  r ead  t h e  s c a l e ,  r e a d  t h e  t e x t  
g i v e n  below. 

a Take t h e  whole number v a l u e  of t h e  n e a r e s t  p o s i t i o n e r  
t r a c k  s c a l e  marking t h a t  is o p p o s i t e  t h e  v e r n i e r  
s c a l e  t r i a n g l e .  

a Take t h e  v a l u e  of t h e  v e r n i e r  s c a l e  marking t h a t  
a l i g ~ s  p e r f e c t l y  w i t h  any p o s i t i o r ~ e r  t r a c k  s c a l e  
marking.  



Add t h e  two v a l u e s  ( s e e  F i g u r e  E-2). The n e a r e s t  
p o s i t i o n e r  t r a c k  s c a l e  mark ing  t o  t h e  r i g h t  o f  t h e  
t r i a n g l e  is  100.  The number on t h e  v e r n i e r  s c a l e  
t h a t  a l i g n s  p e r f e c t l y  w i t h  a  p o s i t i o n e r  t r a c k  s c a l e  
mark ing  is 5. T h e r e f o r e ,  t h e  s c a l e  r e a d s  c y l i n d e r  
105.  

SEEK TO 
The 

D r  rive. 

THE ALIGNMENT CYLINDER (RK05F) 
RK05-AC a l i q n m e n t  c a r t r i d g e  is t h e  same f o r  any  RK05 D i s k  
The p r i m a r y a l i g n m e n t  c y l i n d e r  f o r  an RK05 o r  a n  RK05J i s  

105 .  Due t o  t h e  d o u b l i n g  of t h e  t r a c k  d e n s i t y  f o r  t h e  RK05F, 
c y l i n d e r  105  t r a n s l a t e s  i n t o  c y l i n d e r  5 o f  t h e  odd-numbered RK05F 
d r i v e .  Space  c y l i n d e r s  8 5  and 125 c a n n o t  be  used by  an RK05F. 

a S e l e c t  t h e  odd-numbered d r i v e  by c o n n e c t i n g  a  jumper 
s t r i n g  from A07T1 ( o r  any a v a i l a b l e  g round  p i n )  t o  t h e  
p o i n t s  l i s t e d  below. 

e A04V1 (SELECT READY) 

a A08K2 (SELECT 1) 
ODD D R I V E  SELECTION 

a A08M2 (SELECT 3 )  

a A08L1 [CYLINDER ADDRESS 2  ( 4 )  1 

a A08K1 [CYLINDER ADDRESS 0  - (1) 1 
5 

Ensure  t h e  d r i v e  a d d r e s s  s e l e c t  s w i t c h  on t h e  M7680/M7700 
module is s e t  t o  t h e  f i r s t  s w i t c h  p o s i t i o n .  

a Connec t  a  jumper from A08T1 and A08J2, s e l e c t i n g  t h e  
d r i v e .  

Connec t  a n o t h e r  jumper from B08HI (STROBE) t o  B08N2 
(SECTOR PULSE) . The p o s i t i o n e r  s h o u l d  move t o  t h e  main  
a l i g n m e n t  c y l i n d e r .  The p o s i t i o n e r  t r a c k  s c a l e  w i l l  r e a d  
c y l i n d e r  105  when t h e  d r i v e  is p o s i t i o n e d  p r o p e r l y .  The 
t r a c k  s c a l e  i n  an  RK05F is  i d e n t i c a l  t o  t h e  t r a c k  s c a l e  
i n  an RK05 o r  RK05J. 

HEAD WAVEFORM CHECK 
The d r i v e  and c a r t r i d g e  s h o u l d  be t h e r m a l l y  s t a b l i z e d ,  t h e  

t r a c k  s c a l e  a l i g n e d ,  t h e  o s c i l l o s c o p e  s e t  up and t h e  d r i v e  
p o s i t i o n e d  t o  t h e  a l i g n m e n t  c y l i n d e r ,  w i t h  t h e  l o w e r  h e a d  
s e l e c t e d .  Observe an  o s c i l l o s c o p e  d i s p l a y  s i m i l a r  t o  one  o f  t h o s e  
shown i n  F i g u r e  E-3. 



NOTE 
The b r i g h t  h o r i z o n t a l  l i n e  on  t h e  left 
s i d e  o f  t h e  o s c i l l o s c o p e  t r a c e  i n d i c a t e s  
p r o p e r  p o s i t i o n i n g  o f  t h e  a l i g n m e n t  
s e c t o r s  on  t h e  s c r e e n .  A l l  odd-numbered 
s e c t o r s  a r e  r e p r e s e n t e d  by  Xl ( a t  t h e  
l e f t  s i d e  o f  e a c h  d i s p l a y ) .  A l l  even-  
numbered s e c t o r s  a r e  r e p r e s e n t e d  by x2 
( a t  t h e  r i g h t  s i d e  o f  e a c h  d i s p l a y ) .  

I f  t h e  l i n e  d o e s  n o t  a p p e a r ,  a d j u s t  t h e  
o s c i l l o s c o p e  l e v e l  c o n t r o l  u n t i l  i t  
d o e s .  

a .  Extreme m i s a l i g n m e n t .  
Head c l o s e  t o  CYL 104. 
( F u r t h e r  m i s a l i g n m e n t  
o n l y  r e d u c e s  a m p l i t u d e  
o f  s i g n a l  o n  r i g h t  
s i d e  of s c r e e n  u n t i l  
i t  d i s a p p e a r s . )  

b. Head s l i g h t l y  m i s -  X I  X 2  
a l i g n e d .  S m a l l e r  l e f t  
a m p l i t u d e  i n d i c a t e s  
h e a d  p o s i t i o n  l e s s  
t h a n  CYL 105. 

E r r o r  = -15% 
BRIGHT LINE 
SHOULD APPEAR 
HERE 

MA-385 1 

F i g u r e  E-3 RK05K-AC Head Al ignment  Waveform ( S h e e t  1 o f  3 )  



c .  Head c o r r e c t l y  a l i g n e d  
a t  CYL 105. Ampli- 
t u d e s  a r e  e q u a l .  

BRIGHT LINE 
SHOULD APPEAR 
HERE 

Head s l i g h t l y  m i s -  
a l i g n e d .  Larger  l e f t  
a m p l i t u d e  i n d i c a t e s  
h e a d  p o s i t i o n  more 
t h a n  CYL 105. 

E r r o r  = +15% BRIGHT LINE 
SHOULD APPEAR 
HERE 

Head c o n s i d e r a b l y  m i s -  
a l i g n e d .  Larger  l e f t  
a m p l i t u d e  i n d i c a t e s  
h e a d  p o s i t i o n  more 
t h a n  CYL 105. 

BRIGHT LINE 
E r r o r  = +72% SHOULD APPEAR 

HERE 

F i g u r e  E-3 RK05K-AC Head Alignment Waveform ( S h e e t  2 o f  3)  



f. Extreme m i s a l i g n m e n t .  
Head c l o s e  t o  CYL 106. 
( F u r t h e r  m i s a l i g n m e n t  
o n l y  r e d u c e s  a m p l i t u d e  
of s i g n a l  on l e f t  s i d e  
o f  s c r e e n  u n t i l  i t  
d i s a p p e a r s  .) B R I G H T  LINE 

SHOULD APPEAR 
HERE 

MA3810 

F i g u r e  E-3 RK05K-AC Head Al ignment  Waveform ( S h e e t  3  o f  3 )  

To c a l c u l a t e  p e r c e n t  o f  e r r o r ,  u se  t h e  
fo rmu la  g i v e n  below. 

x! - x2 % e r r o r  = x 100  
xl + X2 

X, and X2 = a m p l i t u d e s .  The r e s u l t a n t  
s i g n  d e n o t e s  t h e  d i r e c t i o n  o f  e r r o r ;  a 
n e g a t i v e  ( - )  s i g n  i n d i c a t e s  t h a t  t h e  
head is back t o o  f a r .  

I f  none o f  t h e  waveforms a p p e a r ,  t h e  head is m i s a l i g n e d  
s o  b a d l y  t h a t  manual  movement o f  t h e  p o s i t i o n e r  is  
r e q u i r e d  t o  f i n d  t h e  a l i g n m e n t  c y l i n d e r .  I f  t h i s  is t h e  
c a s e ,  p roceed  d i r e c t l y  t o  t h e  head a l i g n m e n t  p r o c e d u r e s  
a f t e r  v e r i f y i n g  t h a t  t h e  c a r r i a g e  h a s  moved t o  t h e  
a l i g n m e n t  c y l i n d e r .  

a I f  one  o f  t h e  waveforms is  p r e s e n t ,  n o t e  t h e  d i r e c t i o n  i n  
which t h e  head mus t  be  a d j u s t e d  ( s e e  F i g u r e  E-3) t o  
o b t a i n  c o r r e c t  a l i g n m e n t .  

NOTE 
Use the formula found with Figure E-3 to 
determine the amount of misalignment. 
Views b and d in Figure E-3 illustrate 
the maximum allowable misalignment. No 
head alignment should be performed if 
the amount of misalignment is less than 
15%. 



HEAD ALIGNMENT PROCEDURE 

Loosen  t h e  head  c l a m p i n g  and a d j u s t m e n t  s c r e w s  ( F i g u r e  
E - 4 )  . 

(PERM 

( b )  Newer S t y l e  

F i g u r e  E-4 Read/Wri te  Head A d j u s t m e n t s  



NOTE 
The jumper  method  o f  p o s i t i o n i n g  t h e  
h e a d s  h a s  s e l e c t e d  t h e  l o w e r  r e a d / w r i t e  
h e a d  f o r  o s c i l l o s c o p e  d i s p l a y .  Which- 
e v e r  method you  h a v e  u s e d  t o  s e e k  t o  t h e  
a l i g n m e n t  c y l i n d e r ,  e n s u r e  t h a t  t h e  
c o r r e c t  s c r e w s  a re  l o o s e n e d .  

e The R K 0 5  h e a d s  g e n e r a l l y  " s t i c k "  i n  p l a c e  and a r e  n o t  
e a s i l y  moved. To e n s u r e  t h a t  no damage w i l l  b e  done  t o  
t h e  head t a i l p i e c e s ,  u s e  t h e  p r o c e d u r e  g i v e n  be low t o  
a d j u s t  t h e  h e a d s .  

push t h e  m a i n t e n a n c e  s w i t c h  (Sl) on  t h e  H604 module  
down ( o f f )  . 
Move t h e  p o s i t i o n e r  i n  r e v e r s e  u n t i l  t h e  r e a r m o s t  
s t o p  is r e a c h e d .  

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

Move t h e  p o s i t i o n e r  f o r w a r d  u n t i l  t h e  i n n e r  l i m i t  i s  
r e a c h e d .  

Push t h e  m a i n t e n a n c e  s w i t c h  up ( o n )  . The p o s i t i o n e r  
w i l l  a u t o m a t i c a l l y  p e r f o r m  a  r e s t o r e  o p e r a t i o n  
f o l l o w e d  b y  a  s e e k  t o  t h e  a l i g n m e n t  c y l i n d e r .  

Head i s  now o u t  o f  a l i g n m e n t  i n  t h e  n e g a t i v e  
( r e v e r s e )  d i r e c t i o n .  The a d j u s t m e n t  screw c a n  now be  
u s e d  t o  s l i d e  t h e  head  f o r w a r d  u n t i l  t h e  a l i g n m e n t  
d a t a  p a t t e r n  is  c o r r e c t .  

CAUTION 
I f  y o u  h a v e  n o t  f r e e d  t h e  s t i c k i n g  h e a d  
b e f o r e  u s i n g  t h e  a d j u s t m e n t  screw, t h e n  
t h e  screw w i l l  g o u g e  t h e  a d j u s t m e n t  ramp 
o n  t h e  t a i l p i e c e  of t h e  h e a d ,  making  
a l i g n m e n t  a l m o s t  i m p o s s i b l e .  

Snug  t h e  h e a d  c l a m p  screw w i t h  t h e  a p p r o p r i a t e  
hex-wrench.  

L o o s e n  t h e  a d j u s t m e n t  s c r e w  s l i g h t l y  t o  r e l i e v e  
p r e s s u r e  on t h e  a d j u s t m e n t  ramp o f  t h e  h e a d .  

o b s e r v e  t h e  o s c i l l o s c o p e  waveform w h i l e  t i g h t e n i n g  
t h e  head  c l a m p i n g  s c r e w  w i t h  t h e  a p p r o p r i a t e  t o r q u e  
w r e n c h .  



CAUTI ON 
E n s u r e  t h e  p r o p e r  t o r q u e  wrench is b e i n g  
used  t o  t i g h t e n  t h e  head  c l amping  screw. 
O l d e r  c a r r i a g e s  u s e  c o n i c a l - t i p p e d  
s c r e w s  t h a t  a p p l y  p r e s s u r e  t o  t h e  s i d e s  
o f  t h e  head  s u p p o r t  a rms  h o l d i n g  them i n  
p l a c e .  These  screws a r e  t o  b e  t o r q u e d  
down a t  55 ounce - inches .  

N e w e r  c a r r i a g e s  u s e  b r a s s - t i p p e d  screws 
t h a t  a p p l y  p r e s s u r e  d i r e c t l y  on  t h e  head  
s u p p o r t  arms.  These  screws a r e  t o  b e  
t o r q u e d  down a t  128 ounce - inches .  

The a l i g n m e n t  waveform may move w h i l e  you a r e  t i g h t e n i n g  
t h e  s c r e w s .  Observe  t h e  amount o f  movement d u r i n g  t h e  
t i g h t e n i n g  p r o c e s s ,  t h e n  l o o s e n  t h e  head s c r e w s  and 
r e a d j u s t .  You may f i n d  t h a t  i n  o r d e r  t o  o b t a i n  p e r f e c t  
a l i g n m e n t  a f t e r  t i g h t e n i n g ,  t h e  a d j  u s tmen t  s h o u l d  b e  made 
s u c h  t h a t  t h e  t i g h t e n i n g  p r o c e s s  c o m p l e t e s  t h e  a l i g n m e n t .  
T h i s  p r o c e d u r e  w i l l  t a k e  some amount of p r a c t i c e  b e f o r e  
you f e e l  c o m f o r t a b l e  w i t h  i t .  

Connec t  a  jumper from A07C2 ( o r  any a v a i l a b l e  g round  p i n )  
t o  B08M2 s e l e c t i n g  t h e  upper  head .  

Repea t  t h e  e n t i r e  a l i g n m e n t  p r o c e d u r e  ( f rom head waveform 
check )  t o  a d j u s t  t h e  upper  head .  

a Upon c o m p l e t i o n ,  go t o  ~ p p e n d i x  F and pe r fo rm t h e  i ndex /  
s e c t o r  t i m i n g  a d j u s t m e n t .  





e Connect a  X10 p robe  from channe l  A t o  TP3 o f  t h e  G180 
module 

1 

3. Read t h e  t r a c k  s c a l e .  With t h e  heads  l o a d e d ,  t h e  s c a l e  
s h o u l d  be a t  00. 

4a.  Seek t o  t h e  Alignment C y l i n d e r  (RK05/05J) 

Using t h e  b a c k p l a n e  jumper method, c o n n e c t  a  jumper 
s t r i n g  from A07T1 ( o r  any a v a i l a b l e  g round)  t o  t h e  
p o i n t s  l i s t e d  below. 

0 A08E1 [ C y l i n d e r  a d d r e s s  6  ( 6 4 ) ]  
A08J1 ("Cylinder a d d r e s s  5  ( 3 2 ) ]  
A08C1 [ C y l i n d e r  a d d r e s s  3 ( 8 ) ]  

a A08K1 [ C y l i n d e r  a d d r e s s  0  ( l ) ]  
105  

e Ensure t h a t  t h e  d r i v e  a d d r e s s  s e l e c t  s w i t c h  is  s e t  t o  
t h e  f i r s t  s w i t c h  p o s i t i o n .  

e Connect a  jumper from A08T1 t o  A08J2, s e l e c t i n g  t h e  
d r i v e .  

0 Connect a n o t h e r  jumper from B08H1 (STROBE) t o  B08N2 
(SECTOR PULSE) The p o s i t i o n e r  s h o u l d  move t o  t h e  
main a l i g n m e n t  c y l i n d e r  o f  105. The s p a r e  c y l i n d e r s  
( 8 5  a n d  1 2 5 )  s h o u l d  o n l y  b e  u s e d  i f  t h e  m a i n  
a l i g n m e n t  c y l i n d e r  is n o t  u s a b l e .  

0 F i g u r e  F--1 shows how t o  r ead  t h e  p o s i t i o n  t r a c k  s c a l e  
t o  v e r i f y  t h e  movement of  t h e  p o s i t i o n e r  t o  c y l i n d e r  
105. 

f POSITIONER TRACK SCALE 

F i g u r e  F-1 How t o  Read a Vern ie r  

I f  you a r e  unsu re  of  how t o  r ead  t h e  s c a l e ,  r e a d  t h e  
s t e p s  g i v e n  below. 

0 Take t h e  whole number v a l u e  o f  t h e  n e a r e s t  p o s i t i o n e r  
t r a c k  s c a l e  marking t h a t  is o p p o s i t e  t h e  v e r n i e r  
s c a l e  t r i a n g l e .  



0 Take t h e  v a l u e  o f  t h e  v e r n i e r  s c a l e  m a r k i n g  t h a t  
a 1  i g n s  p e r f e c t l y  w i t h  a n y  p o s i t i o n e r  t r a c k  s c a l e  
m a r k i n g .  

Add t h e  two v a l u e s  ( s e e  F i g u r e  F-1) .  The n e a r e s t  
p o s i t i o n e r  t r a c k  s c a l e  m a r k i n g  t o  t h e  r i g h t  o f  t h e  
t r i a n g l e  is 100.  The number on t h e  v e r n i e r  s c a l e  
t h a t  a l i g n s  p e r f e c t l y  w i t h  a  p o s i t i o n e r  t r a c k  s c a l e  
m a r k i n g  is 5. T h e r e f o r e ,  t h e  s c a l e  r e a d s  c y l i n d e r  
1 0 5 .  

4b. Seek t o  t h e  A l i g n m e n t  C y l i n d e r  (RK05F) 
The RK05-AC a l i g n m e n t  c a r t r i d g e  is  t h e  same f o r  a n y  RK05 
D i s k  D r i v e .  The p r i m a r y  a l i g n m e n t  c y l i n d e r  f o r  a n  
RK05/05J is  c y l i n d e r  105 .  Due t o  t h e  d o u b l i n g  o f  t h e  
t r a c k  d e n s i t y  f o r  t h e  RK05F, c y l i n d e r  1 0 5  t r a n s l a t e s  i n t o  
c y l i n d e r  5  o f  t h e  odd-numbered RK05F. S p a r e  c y l i n d e r s  8 5  
and 1 2 5  c a n n o t  b e  u s e d  by a n  RK05F. 

o S e l e c t  t h e  odd-numbered d r i v e  b y  c o n n e c t i n g  a  jumper  
s t r i n g  f rom A07T1 ( o r  a n y  a v a i l a b l e  g r o u n d  p i n )  t o  
t h e  p o i n t s  l i s t e d  b e l o w .  

e A04V1 (SELECT READY) 

A08K2 (SELECT 1) 

e A08M2 (SELECT 3 )  
ODD D R I V E  SELECTION 

A08L1 [ C y l i n d e r  a d d r e s s  2  ( 4 ) ]  

A08K1 [ C y l i n d e r  a d d r e s s  0  ( I ) ]  
5  

E n s u r e  t h a t  t h e  d r i v e  a d d r e s s  s e l e c t  s w i t c h  o n  
t h e  M7680/M7700 module  is i n  t h e  f i r s t  s w i t c h  
p o s i t i o n .  

C o n n e c t  a  jumper f rom A08T1 t o  A08J2, s e l e c t i n g  
t h e  d r i v e .  

C o n n e c t  a n o t h e r  jumper f rom B08H1 (STROBE) t o  
B08N2 (SECTOR PULSE). The p o s i t i o n e r  s h o u l d  move 
t o  t h e  main  a l i g n m e n t  c y l i n d e r .  The p o s i t i o n e r  
t r a c k  s c a l e  w i l l  r e a d  c y l i n d e r  1 0 5  when t h e  d r i v e  
i s  p o s i t i o n e d  p r o p e r l y .  The t r a c k  s c a l e  i n  a n  
RK05F is  i d e n t i c a l  t o  t h e  t r a c k  s c a l e  i n  a n  RK05 
o r  an  RK05J. 

5. The o s c i l l o s c o p e  s h o u l d  d i s p l a y  a  waveform o f  t h e  l o w e r  
h e a d  s i m i l a r  t o  t h a t  shown i n  F i g u r e  F-2. 



EXTERNAL TRIGGER, 
INDEX PULSE 

(A02R2) 
I 

FIRST RECORDED 
DATA PULSE 

READ FROM DISK 

I 

PIN = TP3 AND TP4 
SWEEP = 1 OpS/DIV 
VERT SENS = 2V/DIV 

INDEX/SECTOR WAVEFORM 

F i g u r e  F-2 I n d e x / S e c t o r  Waveform 

The o s c i l l o s c o p e  is t r i g g e r e d  on t h e  i n d e x  p u l s e  o f  t h e  
a 1  ignment  c a r t r i d g e .  The a 1  ignment  c a r t r i d g e  is  d e s i g n e d  
s u c h  t h a t ,  70 m i c r o s e c o n d s  a f t e r  t h e  i n d e x  m a r k e r ,  a  
s i n g l e  d a t a  p u l s e  is  r e c o r d e d  f o l l o w e d  by a  s t r e a m  o f  
d a t a .  T h i s  s i n g l e  p u l s e  may b e  p o s i t i v e -  o r  n e g a t i v e -  
g o i n g .  

Measure t h e  time d i f f e r e n c e  be tween  t h e  s t a r t  o f  t h e  
sweep ( t r i g g e r e d  on t h e  i ndex  p u l s e )  and t h e  f i r s t  
r e c o r d e d  d a t a  p u l s e  on t h e  o s c i l l o s c o p e  t r a c e .  

The t o l e r a n c e  o f  t h e  t i m e  d i f f e r e n c e  is 70 + 1 2  
m i c r o s e c o n d s .  If t h e  time d i f f e r e n c e  is n o t  w i t h i n  
t h i s  t o l e r a n c e ,  t h e  uppe r  head  mus t  n e x t  be c h e c k e d  
t o  d e t e r m i n e  t h e  e x a c t  amount o f  m i s a l i g n m e n t .  

To c h e c k  t h e  uppe r  h e a d ,  g round  B08M2. 

Measure  t h e  t i m e  d i f f e r e n c e  be tween  t h e  s t a r t  o f  t h e  
sweep and t h e  f i r s t  r e c o r d e d  p u l s e .  

0 The t o l e r a n c e  of  t h e  time d i f f e r e n c e  is 70  + 1 2  - 
m i c r o s e c o n d s .  

Compute t h e  a v e r a g e  of t h e  two measu remen t s .  The uppe r  
head time d i f f e r e n c e  p l u s  t h e  l o w e r  head time d i f f e r e n c e ,  
d i v i d e d  by two,  e q u a l s  t h e  a v e r a g e .  

0 The a v e r a g e  of t h e  two measu remen t s  mus t  be 70  
m i c r o s e c o n d s .  



10. I f  t h e  lower  h e a d ,  upper  head o r  a v e r a g e  measurements  a r e  
o u t  o f  s p e c i f i c a t i o n ,  a d j u s t  R6 on t h e  M7680/M7700 module 
( s l o t  2 )  u n t i l  t h e  a v e r a g e  t i m e  f o r  t h e  two p u l s e s  is  7 0  

m i c r o s e c o n d s .  The i n d i v i d u a l  p u l s e  r e q u i r e m e n t  o f  70 + 
1 2  m i c r o s e c o n d s  must a l s o  b e  m a i n t a i n e d .  I f  t h e s e  
r e q u i r e m e n t s  c a n n o t  be  a c h i e v e d ,  pe r fo rm o n e  o f  t h e  two 
c o r r e c t i v e  m e a s u r e s  l i s t e d  below. 

I f  t h e  t i m e  d i f f e r e n c e  o f  t h e  two t i m i n g  p u l s e s  
e x c e e d s  2 4  m i c r o s e c o n d s ,  r e p l a c e  t h e  upper  head and 
r e c h e c k  t h e  a d j u s t m e n t .  I f  t h e  d i f f e r e n c e  i s  now 
w i t h i n  s p e c i f i c a t i o n s ,  r e a d  j u s t  R6 t o  a c h i e v e  t h e  
a v e r a g e  o f  70 m i c r o s e c o n d s  be tween  t h e  p u l s e  p e a k s .  
I f ,  a f t e r  r e p l a c i n g  t h e  upper  h e a d ,  t h e  d i f f e r e n c e  
be tween  t h e  two p u l s e  p e a k s  is  s t i l l  o u t  o f  t o l e r -  
a n c e ,  t h e n  t h e  lower  head must  be  r e p l a c e d ,  and t h e  
a d j u s t m e n t  r echecked  w i t h  two new h e a d s .  Once t h e  
d i f f e r e n c e  is w i t h i n  t o l e r a b l e  l i m i t s ,  r e a d j u s t  R6 t o  
meet  t h e  s p e c i f i c a t i o n .  

I f  t h e  a v e r a g e  o f  t h e  p u l s e  p e a k s  c a n n o t  b e  a d j u s t e d  
t o  70 m i c r o s e c o n d s ,  t h e  s e c t o r  t r a n s d u c e r  b l o c k  m u s t  
b e  a d j u s t e d .  

I f  t h e  a v e r a g e  is t o o  h i g h ,  l o o s e n  t h e  s c r e w s  on  
t h e  s e c t o r  t r a n s d u c e r  and move t h e  t r a n s d u c e r  t o  
t h e  r i g h t .  

I f  t h e  a v e r a g e  is t o o  low,  l o o s e n  t h e  s c r e w s  on  
t h e  t r a n s d u c e r  and move t h e  t r a n s d u c e r  t o  t h e  
l e f t .  

In  e i t h e r  c a s e ,  R6 must b e  r e a d j u s t e d  t o  a c h i e v e  an  
a v e r a g e  o f  70 m i c r o s e c o n d s  be tween  t h e  p e a k s .  

I f  one  o r  b o t h  o f  t h e  r e a d / w r i t e  h e a d s  were  r e p l a c e d ,  
t h e n  t h e  h e a d  a l i g n m e n t  m u s t  b e  p e r f o r m e d  ( s e e  
Appendix E )  . 
Upon c o m p l e t i o n  o f  a  head a l i g n m e n t  and an i ndex /  
s e c t o r  t i m i n g  a d j u s t m e n t ,  t h e  r e a d  d a t a  s e p a r a t o r  
s h o u l d  b e  c h e c k e d  and  a d j u s t e d  i f  n e c e s s a r y .  
Appendix G c o n t a i n s  t h e  d i r e c t i o n s  t o  p e r f o r m  t h i s  
a d  j u s tmen t / chec  k .  





7 .  Adjust  CL (R55; lower p o t )  c l o c k w i s e  u n t i l  the  5 0 0  
n a n o s e c o n d  p u l s e  d e c r e a s e s  i n  w i d t h  t o  4 4 0  + 1 0  
nanoseconds .  This  is a l s o  measured from the  s t a r t  o f  t h e  
r i s e  t o  t h e  s t a r t  o f  t h e  f a l l .  

NOTE 
A pack with an a l l - zero  data pattern 
w i l l  be e a s i e r  t o  ad jus t ,  although any 
data pattern w i l l  s u f f i c e .  

NOTE 
Moving the  pos i t i oner  t o  another data 
cy l inder  may a l s o  a id  the  adjustment by 
y i e l d i n g  a c l e a r e r  o s c i l l o s c o p e  
presentat ion .  
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