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5207 - UPPER & LOWER RAILS REMOVAL & REPLACEMENT 

Removal and replacement of rails must be performed in a clean 
environment and care must be taken to ensure that no particles 
are allowed on the spindle. rails. or tools to be used. Rail 
alignment fixtures (see table 2-1. Maintenance Tools and Mater­
ials) are necessary to perform rail alignment. 

REMOVAL 

1. Perform magnet removal procedure (5204). 

2. Disconnect servo and read write head cables from connec­
tors. 

3. Disconnect carriage ground strap from housing (see figure 
5-13). 

4. Remove carriage and coil assembly (with servo and read 
write heads still installed on carriage) .. 

5. Detach air inlet duct (see figure 5-14) from pack receiv­
er. Move duct away from inlet to avoid damage when pack 
receiver is removed. 

6. Override front door interlock and open front door (proc 
2103) . 

7. Remove upper portion of slide support (see figure 5-14). 

8. Remove four screws securing pack receiver to 
Carefully remove pack receiver from drive (see 
5-14) . 

drive. 
figure 

i O

-,-, 

\. 

(Oo~_~ 

9. Remove screws securing pack receiver support ring to CO

_-" 

spindle (refer to figure 5-18). Disconnect air tube from 
ring and remove ring (and spacer. if used) from drive. 

10. Remove rubber gasket from cam towers (see figure 5-13). 

11. Remove upper cam tower (see figure 5-13). 

12. Remove head cam and post assembly (see figure 5-13). 

13. Remove air baffle and seal assembly (see figure 5-13). 

14. Remove plugs covering lower rail attaching screws ° (see 
figure 5-13). 
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Figure 5-13. Upper and Lower Rails Removal and Replacement 
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NOTE 

In the following step, loosen, but do not re­
move, attaching screws if this procedure is 
being performed for rail alignment rather then 
rail replacement. 

15. Remove upper and lower rails (see figure 5-13). 

16. Close front door. 

REPLACEMENT 

1. Loosely install upper and lower rails with attaching 
screws. 

Ensure front door 
to next step. 

NOTE 

is closed before proceeding 

2. Install lower rail fixture onto lower rail and spindle 
(see figure 5-15). 

3. Hold lower rail in position and secure by gradually 
tightening screws sequentially from one to the next, un­
til all screws are tightened to 2 N'm (18 lbf·in). 

4. Release fixture from lower rail. Pivot the trip rod arm 
and push down on fixture latch knob to release fixture 
from spindle. Remove fixture from drive. 

5. Slide upper rail fixture onto upper and lower rails (see 
figure 5-16). 

6. Apply even pressure to both ends of upper rail and, while 
holding upper rail in place, secure by gradually tighten­
ing screws sequentially from one to the next, until all 
screws are tightened to 2 N'm (18 lbf·in). 

7. Check rail alignment by sliding fixture from one end of 
rails to the other and ensuring that the gap between fix­
ture and rail is even on both ends. 

8. Remove fixture from rails. 

9. Install plugs over screws attaching lower rail. 

10. Install air baffle and seal assembly. 

11. Install head cam and post assembly with attaching screws. 
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12. Install upper cam tower (see figure 5-13). Ensure that (_ ... '" 
upper cam tower does not interfere with carriage lock ' ---
during installation. 

13. Install rubber gasket on cam towers. 

14. Open front door and connect air tube to pack receiver 
support ring. Install support ring (and spacer. if used) 
on spindle. 

15. Install pack receiver (see figure 5-14). 

16. Install slide support and close front door. 

17. Connect air inlet duct to pack receiver. 
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Figure 5-16. Upper Rail Installation 

18. Carefully insert carriage and coil assembly into hous­
ing. Ensure that the head arms slide smoothly onto the 
head cams and that the carriage lock functions properly. 

19. Connect servo and read/write head cables to connectors. 

20. Connect carriage ground strap to housing. 

21. Perform magnet replacement procedure (5204). 

22. Perform head alignment procedure (5212). 
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5208 - RAILS & BEARINGS INSPECTION & CLEANING 

In order to ensure that the carriage is able to move freely 
along the rails. it is essential that the rail and bearing sur­
faces be kept clean. Any obstruction to free movement of the 
carriage may cause seek or read errors. Ensure that power is 
removed from the drive and that the pack is removed from the 
spindle. 

1. Place main logic in maintenance position (proc 2101). 

2. Remove top and side air covers to gain access to carriage 
and rails. 

CAUTION 

Do not clean carriage or rails with cotton 
swabs or any type of cleaning solvent. Dry 
clean carriage and rails with foam tip swabs 
only. See table 2-1 (Maintenance Tools and 
Materials) for foam tip swab CDC part number. 

3. Grasp carriage through. top opening of housing. 

4. Release carriage lock and slowly push carriage forward 
until heads clear cams. 

5. Gently slide carriage and coil assembly back and forth 
along full length of rails. While moving coil. be aware 
of any possible irregularity (bumps or jerks) in move­
ment. A sudden irregulari ty indicates dirt on rails or 
bearings. Do not confuse pressure of flex leads and head 
leads with a sudden irregularity in motion. Pressure 
from leads is a smooth motion. 

5-42 

• If a sudden irregulari ty in motion was noted in pre­
vious step proceed to next step. 

• If no sudden irregulari ty in motion was noted. clean­
ing is not required. Proceed to step 8. 
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6. Clean rail and bearing surfaces with a dry foam tipped 
swab. Access front portion of rails and bearings from 
interior of pack area. Access the remainder of rails and 
bearings through top opening of housing. Move carriage 
back and forth while cleaning in order to ensure all sur­
faces are reached. 

7. When rail and bearing cleaning is completed. repeat step 
5 to ensure that carriage moves freely without sudden 
irregularities in its motion. If carriage now moves 
smoothly throughout its travel. proceed to step 8. If 
sudden irregularities persist. visually inspect rails and 
bearings using a strong light. Look for deterioration 
(not normal wear) of rails or bearing surfaces. Surface 
deterioration requires replacement of defective parts. 

8. Return carriage to heads unloaded position (fully re­
tracted) . 

9. Install top and side air covers and return main logic to 
normal operating position (proc 2101). 
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5209 - MOTOR & CABLE ASSEMBLY REMOVAL & REPLACEMENT 

The following procedure describes how to remove and replace the 
motor and cable assembly. Ensure that the data pack has been 
removed. the front door is closed. and the heads are in the re­
tracted (locked) position. 

REMOVAL 

1. Place main logic in the maintenance position (proc 2101). 

2. Remove all three air return covers. 

3. Remove spindle ground spring (see figure 5-17). 

4. Loosen screws securing actuator clamp to spindle lock­
shaft. 

CAUTION 

Do not attempt to grasp and pull trip rod 
loose or damage will result to trip rod in­
serts. 

5. Carefully pry loose each end of the trip ·rod (at notch 
next to nylon inserts) with a flat blade screwdriver. 
Remove trip rod. 

I 

6. Remove volute cover. 

7. Remove four screws securing impeller on motor rotor. 
Remove impeller. 

8. Remove screws securing motor rotor to spindle. 
rotor (firm pulls are necessary). 

9. Remove motor cable strain relief clamp. 

10. Remove screws securing motor clamp to spindle. 
clamp. 

NOTE 

Perform step 11a if motor is being removed 
only to ·provide access to other components. 
Perform step lIb if motor is defective and is 
to be replaced. 

11. Remove stator and cable as follows: 

Remove 

Remove 
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Figure 5~17. Motor and Cable Assembly Removal and Replacement 
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a. Carefully move motor stator and cable away from 
spindle area. 

b. Disconnect P39 from motor speed control board (_PMX). 
cut cable tie securing motor cable to base. and remove 
motor. stator and cable from drive. 

REPLACEMENT 

1. Install stator and cable as follows: 

a. Attach stator to spindle using motor clamp and hard­
ware shown in figure 5-17. Position cable assembly 
and install cable strain relief clamp. 

b. Secure motor cable and P43 voice coil cable to base 
with a cable tie. 

c. Connect P39 to motor speed control board. 

2. Install rotor on spindle. 

3. Install impeller on rotor. 

4. Close front door. Hold volute cover in place. load trip 
rod spring. and install trip rod on drive. 

5. Perform spindle lockshaft adjustment procedure (52l1). 

6. Install spindle ground spring. 

7. Install air return covers. 

8. Place main logic in the normal operating position (proc 
2101) . 
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5210 - SPINDLE REMOVAL & REPLACEMENT 

The following procedure describes how to remove and replace the 
spindle assembly and how to adjust the lockshaft actuator. It 
is necessary to align upper and lower rails whenever spindle is 
removed. 

REMOVAL 

1. Perform motor and cable assembly removal procedure (5209). 

2. Remove two metal shields from spindle by removing attach­
ing hardware (refer to figure 5-18). 

3. Prepare for rail alignment by performing upper & lower 
rails removal procedure (5207). ('-~ 

4. Remove spindle. 

REPLACEMENT 

CAUTION 

When installing spindle assembly, ensure that 
the spindle lip (see figure 5-18) is seated 
properly into drive housing prior to tighten­
ing screws. Failure to do so will cause dam­
age to heads and pack. 

1. Install spindle (see figure 5-18). 

2. Perform upper and lower rails replacement procedure 
(5207). 

3. Install two metal shields on spindle (with the dull 
shield next to spindle and the shiny shield next to motor 
stator) with attaching hardware. 

4. Perform motor and cable assembly replacement procedure 
(5209). 
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5211 - SPINDLE LOCKSHAFT ADJUSTMENT 

1. Remove spindle air return cover. 

2. position lockshaft actuator on trip rod as follows: 

a. Loosen the two set screws on the lockshaft actuator 
(see figure 5-19). 

b. position actuator on trip rod by sliding the actuator 
until fork in actuator is centered about the spindle 
lockshaft. to within ±3 mm (0.12 in). 

3. Adjust gap between actuator and end of spindle lockshaft 
by rotating the actuator on the trip rod until gap is 
0.50 to 1 mm (0.020 to 0.040 in). 

4. Tighten set screws after adjustments are completed. 

5. Install air return cover. 
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Figure 5-19. Spindle Lockshaft Adjustment 
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5212 - HEAD ARM REMOVAL, REPLACEMENT & ALIGNMENT 

NOTE 

Defective heads must be replaced and cannot be 
cleaned or repaired. If head to disk contact 
is suspected, all heads (servo and read/write 
should be replaced. 

(-~ 

('-'" 
----<,' 

The following procedures describe two methods of removing and 
replac-ing heads. The first procedure describes how to remove 
and replace servo or read/write heads with the carriage and 
coil assembly installed in the drive. The second procedure 
describes how to remove and replace the servo or read/write 
heads wi th the carriage and coil assembly removed from the 
drive. The first procedure (with carriage and coil assembly 
installed in the drive) is recommended when one or two heads (-----' 
are to be replaced. An alignment procedure follows removal and ~~ 
replacement. Head' alignment must be performed each time a head 
is replaced. 

REMOVAL (CARRIAGE AND COIL ASSEMBLY INSTALLED)1 

1. Remove pack from drive and place main logic in the main­
tenance position (proc 2101). 

2. Remove top and side air covers to gain access to heads. 

3. Disconnect head connector as follows: 

5-52 

a. If a read/wri te head is to be replaced, use a small 
flat blade screwdriver and the index finger of other 
hand to carefully loosen the head connector from 
read/write preamp board. 

b. If a servo head is to be replaced, carefully grasp the 
connector with a long nose pliers and wiggle connector 
loose from servo preamp board. 
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4. Manually release carriage lock and move heads forward. 
until head cam arms are riding on cam towers and there is 
a maximum separation between head pads. Extend heads un­
til edges of cam arm can be grasped from inside pack area 
(approximately 13 mm (0.5 in) past rubber seal). See 

5. 

figure 5-20 and 5-21. . 

CAUTION 

Head pads and gimbal springs are extremely 
delicate and easily damaged. When removing or 
replacing a head. grasp it carefully and only 
by edges of cam arm. Also ensure that contact 
is not made as the head slides by adjacent 
head pads. This sliding type of contact will 
damage both the head pads and gimbal springs. 
Fully extending the heads into the pack area 
will also result in contact between adjacent 
head pads. But this type of contact will not 
cause damage. 

Hold the carriage in this position with the left hand 
through the side access hole. At this position. there is 
maximum separation between adjacent head pads. 

J=J 
CONNECTOR 

~~~~~:L--.JL--~FIXED ARM 

LOAD SPRING lOR24 

Figure 5-20. Head Arm 
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Figure 5-21. Head Arm Removal and Replacement 

6. Using a 3/32 allen wrench. fully loosen the two head 
screws securing fixed arm to carriage (screws are captive 
in carriage). 

7. Place allen wrench into the head alignment slot and care­
fully push on side of fixed arm to tilt head down approx­
imately 3 mm (1/8 in). This will eliminate interference 
from captive screws as head is pushed forward. 

8. Remove head by holding it in the slightly til ted posi­
tion. grasping edges of cam arm and pushing gently on 
rear of fixed arm until it is clear of the slot. Then 
feed the head cable connector through the vacated slot 
and fully extend the carriage to avoid contact wi th ad­
jacent head pad as cable and connector are removed. 
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c:) REPLACEMENT (CARRIAGE AND COIL ASSEMBLY INSTALLED) 

1. Fully extend the carriage and feed the head cable connec­
tor through the slot vacated by head. Hold in place and 
slowly retract carriage. Grasp head connector (long nose 
pliers may be used), and continue to retract the carriage 
until the existing head cam arms are riding on cam tow­
ers. See figures 5-20 and 5-21. 

2. Hold the carriage in place (cam arms on cam towers) and 
carefully install new head. Ensure that the head is in­
stalled wi th the fixed arm in a slightly til ted (down­
ward) posi tion, so that the captive head screws do not 
interfere with head installation. 

3. Push up on side of fixed arm, to seat fixed arm in both 
front and rear notches on carriage. Center fixed arm 
oval shaped hole in carriage head alignment slot. 

4. Ho ld the head . arm in pos it ion and secure wi th the two 
head mounting screws using a 3/32 allen wrench. Tighten 
head screws to 0 .. 6 N·m (5 lbf·in). 

5. Carefully install head connector. 

6. Install side air cover. 

7. Perform head alignment procedure (5212). 

REMOVAL (CARRIAGE AND COIL ASSEMBLY REMOVED) 

1. Remove pack from drive. 

2. Perform magnet removal procedure (5204). 

3. Disconnect head connectors as follows: 

a. For the read/write 
screwdriver and the 
carefully loosen the 
preamp board. 

heads, 
index 
head 

use a small flat blade 
finger of other hand to 
connector f~om read/write 

b. For the servo head, carefully grasp the connector with 
a long nose pliers and wiggle connector loose from 
servo preamp board. 
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4. Disconnect carriage ground strap from carriage. See fig- ('~ 
ures 5-21 and 5-22.:"--/ 

CAUTION 

Head pads and gimbal springs are extremely 
delicate and easily damaged. When removing or 
replacing a head, grasp it carefully and only 
by edges of cam arm. Also ensure that contact 
is not made as the head slides by adjacent 
head pads. This sliding type of contact will 
damage both the head pads and gimbal springs. 
Fully extending the heads into the pack area 
will also result in contact between adjacent 
head pads. But this type of contact will not 
cause damage. 

5. Carefully remove carriage and coil assembly from housing. 

6. Using a 3/32 allen wrench, fully loosen the two head 
screws securing fixed arm to carriage (screws are captive 
in carriage). 

7. Hold fixed arm in place and with the other hand grasp 
edges of cam arm. Move head pad away from adjacent head 
pad and remove head assembly from carriage. 

REPLACEMENT (CARRIAGE AND COIL ASSEMBLY REMOVED) 

1. Grasp edges of cam arm to pull head pad away from adja­
cent head pad, and with the other hand, guide fixed arm 
into front and rear notches in carriage. See figure 5-22. 

2. Center fixed arm oval shaped hole in carriage head align-
ment slot. C--' 

3. Hold the head arm in posi tion and secure wi th the two 
head mounting screws using a 3/32 allen wrench. Tighten 
head screws to 0.6 N·m (5 lbf·in). 

4. Carefully install ·carriage and coil assembly into drive. 

5. Connect carriage ground strap to carriage housing. 
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Figure 5-22. Head Arm Replacement With Carriage Removed 

6. Carefully connect head connectors to preamp boards. 

7. Perform magnet replacement procedure (5204). 

8. Install side air cover. 

9 . Replace main logic and rear panel assembly (proc 2102) . 

10. Perform head alignment procedure (5212) . 
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HEAD ALIGNMENT 

General 

Alignment of the heads is checked under the following. condi­
tions: 

• After replacing one or more head arm assemblies. 

• When misalignment of one or more heads is suspected. 
(For example. inability to read a pack written on another 
drive). 

• After removal or replacement of carriage assembly. 

If it is determined that a head is misaligned. the head arm is 
adjusted to bring the alignment of the head within specifica­
tions. 

Head alignment is performed by using a field test unit (FTU) or 
by using the controller. microprogram diagnostics. head align­
ment board. oscilloscope and null (or digital) meter (refer to 
Maintenance Tools and Materials in section 2 for tools required 
to perform head alignment). This procedure applies only to the 
method using an FTU. Refer to the FTU maintenance manual for 
switch settings and functions called for in this procedure. 

When performing head alignment. give special consideration to 
the following: 

Thermal Stabilization - In order to ensure accuracy during head 
alignment. it is important that the drive. CE pack. and FTU be 
at their normal operating temperature. This requires that all 
three be connected and allowed to operate (pack turning and 
heads loaded to cylinder zero) for a minimum of 50 minutes. 

If head alignment is being performed on more than one drive. 
and provided that the pack was taken immediately from a previ­
ous drive. and provided that the drive under test has been op­
erating with heads loaded for a minimum of 50 minutes preceding 
tests; then CE pack only requires an 8 minute stabil ization 
time. 

Alignment Tool Use only the head alignment tool (non­
magnetic) specified in the maintenance tools and materials 
table. Use of a different tool may cause damage to head arm or 
carriage. Always inspect the adjustment end of tool prior to 
use. Tool must be free of nicks and scratches and must have a 
polished surface where it enters the carriage alignment hole. 
If any aluminum deposits are present. polish tool surface with 
crocus cloth. Any other polishing medium will damage the tool. 
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Do not use a defective tool; repair or replace tool if damage 
exists. When using tool, position it so that pin in end of 
tool engages alignment slot in head arm. The tool should slip 
easily through the alignment hole in the carriage and into the 
alignment slot in the head arm. If anything more than a small 
amount of force is required to adjust the head, the tool is 
probably binding in the hole of the carriage. Ensure that 
alignment tool is kept perpendicular to hole in carriage at all 
times. 

carriage Locking During the alignment procedure (when the 
heads are over the alignment track) a screwdriver must be in­
stalled in the Align Track Lock hole in the rail bracket assem­
bly. This locks the carriage over the alignment track. Fail­
ure to install the screwdriver would allow the carriage to re­
tract if an emergency retract signal is generated. Since your 
hands are in the actuator during the head alignment procedure, 
the retract could be dangerous. 

CAUTION 

Should an emergency retract condi tion be gen­
erated when the screwdriver is in the Align 
Track Lock hole, the following results may 
occur: 

• Blown fuses, 

• Tripped AC circuit breaker 

• Blown power amplifier transistors, and 

• Unretracted heads on a stationary CE pack. 

Carefully observe the instructions regarding the installation 
and removal of the screwdriver into Align Track Lock hole. 

Procedure 

1. Install CE pack and ensure that the write protect tab on 
CE pack is in the Write Protect position (refer to Volume 
1, Pack Installation). 

2. Set CBl on power supply OFF. 

3. Perform top cover removal procedure (5102). 

4. Depending on the number of read/wr i te boards 
perform maintenance position step 5 or 6 of 
2101. 
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5. Remove top air cover to gain access to heads. 

6. Connect FTU to drive. Refer to FTU maintenance manual 
for installation instructions. 

7. Install terminator on I/O connector. 

8. Check servo offset as follows: 

a. Set CBl to ON and press START switch to start drive 
motor and load heads. 

b. Connect digi tal voltmeter between chip F782 Pin 7 on 
control. board (_PEX) and ground (chassis). Remove I/O 
board from screw posts to gain access to chip. 

(-~' 

\ 

c. Command direct seek to cylinder 400 and observe that ( ~. 
meter indicates 0 ± 50 millivolts. \ 

d. If unit does not meet specifications stated in step 
8-c. remove CE pack and perform servo checks found in 
section 4. 

e. If unit meets specifications stated in step 8-c. press 
START switch to stop drive motor and unload heads. 
Set CBl to OFF and go to step 9. 

9. Connect cables to head alignment board (_ETN) as follows: 

a. Connect meter cable from null (or digital) meter to 
METER. See figure 5-23. 

b. Connect oscilloscope to test point C (GND) and test 
point D (+TRIBITS). 

c. Install signal cable from J33 on R/W board (_RUX. one 
board R/W) or data latch board (_PFX. two board R/W) 
to SIGNAL. 

d. Connect power cable from J44 on I/O board to POWER. 

10. Set CBl on power supply to ON. 

11. Press START switch to start drive motor and load heads. 

12. Perform thermal stabilization. 

13. Command continuous seeks between cylinders 400 and 401 
for 30 seconds. 
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14. Command a direct seek to cylinder 400. 

15. Select each read/write head individually and observe that 
DEMOD ACTIVE light on head alignment board is on and the 
+TRIBITS signal is similar to that shown in figure 5-24. 
Physical head locations are shown in figure 5-25. 

CAUTION 

If it is determined. after performing step 17. 
that head alignment is required. transfer data 
from any packs written with this drive to oth­
er storage before proceeding wi th alignment. 
Alternate data storage will prevent a possible 
loss of customer data. 

16. Set gain swi tch on head alignment card to HI. Ensure 
that the offset error for each read/write head is within 
the specifications indicated in steps a and b. 

a. When using same CE pack as used for last alignment on 
this unit. offset error cannot exceed 175 mV (plus or 
minus) of zero range. If all offsets are wi thin this 
range. alignment is satisfactory. Proceed to step 29. 

b. When using a different CE pack than the' one used for 
last alignment. offset error cannot exceed 325 mV 
(plus or minus) of zero range. This wider offset 
range is acceptable (when using a different CE pack) 
because of tolerances between various CE packs. If 
all offsets are within this range. alignment is sat­
isfactory. Proceed to step 29. 

c. If any offsets are outside acceptable range. as de­
fined in steps a or b (whichever applies). these heads 
are misaligned. Proceed to step 17. 

17. Press START switch to stop drive motor and unload heads. 

18. Ensure head arm mounting screws are tightened to 0.6 
N·m (5 lbf· in). 

19. Press START switch to start drive motor and load heads. 

20. Command continuous seeks between cylinders 400 and 401 
for 30 seconds. 

21. Command a direct seek to cylinder 400 and install screw­
driver in Align Track Lock hole. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION 

TP-D 
ON-ETN 

SIGNAL NAME 

+TRIBITS CH I 2V 

CH 2 lit J a ( I. • ( I I 
TRIGGERING: ~\ M 1\ ~j ~ M .~ 

SLOPE/SOURCE 

+INT 
CONNECTION 

CH-l 
SIGNAL NAME 

+TRIBITS 

~, ,. 'If " 'T 
SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 2 f.LSEC/CM MODE: INT 

NOTES: GROUND SCOPE PROBE AT TP-C (-ETN) BOARD. 

Figure 5-24. Head Alignment Waveform 

CAUTION 

Use extreme care to avoid short circui t con­
tact wi th read/wr i te or power amp boards when 
installing or removing head alignment tool and 
torque screwdriver. 

NOTE 

When performing head alignment. the force ex­
erted during adjustment can move the heads 
from the alignment cylinder (400) to an adja­
cent cylinder. This will result in an im­
proper alignment. In most cases this condi­
tion may be prevented by installing a jumper 
clip between test points AC or T (J737) and AB 
or S (J637) on the control board; however. be 
sure to remove the jumper clip before command­
ing the drive to perform another seek. If a 
SEEK ERROR condi tion exists. perform the fol­
lowing steps: 

a. Remove jumper clip from control board. 
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Figure 5-25. Head Arm Alignment 
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b. Remove screwdriver from Align Track Lock hole. 

c. Command a Return to Zero (RTZ) seek. 

d. Command a direct seek to cylinder 400 and 
screwdriver and jumper clip as stated above. 
to step 22. 

22. Align read/write heads as follows: 

install 
Proceed 

a. Set head alignment card GAIN swi tch to the II LO" posi­
tion. 

b. Select head to be aligned. 

I WARNING J 
To prevent personal injury in case of an emer­
gency retract. install a screwdriver in Align 
Track Lock hole prior to positioning head 
alignment tool. Be sure to remove screwdriver 
before next seek is performed. See figure 5-25. 

c. Install head alignment tool so that tool pin engages 
head-arm alignment slot. 

d. Observe oscilloscope and adjust head to obtain bal­
anced tribit pattern as shown in figure 5-24. 

e. Set head alignment card GAIN switch to the "HI" posi­
tion. 

f. Observe null meter and adjust head until offset is 
within 50 mV (plus or minus) of zero. 

g. Repeat steps a through f for all heads to be aligned. 

23. Remove screwdriver from the Align Track Lock hole. 

24. Press START switch to load and unload heads twice. 

25. Press START switch to start drive motor and load heads. 

26. Command continuous seeks between cylinders 400 and 401 
for 30 seconds. 
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27. Command a direct seek to cylinder 400. Offset error can­
not exceed 175 mV (plus or minus) of zero range. 

28. If any heads exceed the limi ts stated in step 27. re­
adjust them as directed in steps 20 through 24. 

29. Perform the following to ensure that heads will remain 
aligned under normal operating conditions: 

a. Perform 5 minutes of continuous seeks between cylin­
ders 0 and 822. 

b. Command direct seek to cylinder 400. 

c. Check alignment of each head adjusted. If any heads 
are outside the acceptable range (as defined in step 
27). repeat this procedure starting with step 20. 

30. Pr~ss START switch to stop drive motor. 

31. Remove C/E Alignment pack and set CB1 on power supply to 
OFF. 

32. Disconnect test setup. 

33. Replace top air cover. 

34. Return read/write board(s) to normal position. 

35. Replace top cover (proc 5102). 

36. Restore drive to on-line operation. 
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5213 - HEADS LOADED SWITCH REMOVAL, REPLACEMENT & ADJUSTMENT 

REMOVAL 

1. Place main logic in the maintenance position (proc 2101). 

2. Remove top and side air covers. 

3. Remove screws secur ing heads loaded swi tch to bracket. 
See figure 5-26. Remove switch from bracket. 

4. Label switch wire locations and unsolder wires from 
switch. 

REPLACEMENT AND ADJUSTMENT 

1. Solder wires to new switch. 

2. Install switch to bracket and secure in place. See fig­
ure 5-26. 

3. Perform heads loaded switch adjustment as follows: 

a. Remove pack from drive. 

b. Disconnect cable from connector J25 on control board 
(_PEX) • 

c. Connect ohmmeter between P25-01 and P25-02. 

d. Check adjustment as follows: 

• Move carriage to fully retracted position. Meter 
should indicate infinity (contacts open) . 

• Move carriage 13 mm (0.5 in) forward of fully re­
tracted position. Meter should indicate 0 ohms 
(contacts closed). 

e. If adjustment is necessary, loosen screw on heads 
loaded bracket (located on magnet side of bracket). 
Adjust switch to meet requirements of 3-c and 3-d. 

f. Connect cable to connector J25 on control board. 

4. Install top and side air covers. 

5. Place main logic in normal operating position (proc 2101). 
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Figure 5-26. Heads Loaded Switch Replacement and Adjustment 

83324490 G 5-69 



I 

\. 

5214 - PACK IN PLACE & WRITE PROTECT SWITCHES REMOVAL, REPLACEMENT C-, 
& ADJUSTMENT -j 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Depending on the number of read/write boards installed. 
perform maintenance position step 5 or 6 of procedure 
2101. 

3. Remove screws securing pack in place and write protect 
switches to bracket. See figure 5-27. Remove switch(s) 
to be replaced. 

4. Label switch wire locations and unsolder wires from 
swi tch (s) . r---' 

REPLACEMENT AND ADJUSTMENT. 

1. Solder wires to new switch(s). 

2. Install switches to bracket and secure in place. See 
figure 5-27. 

3. Perform pack in place switch adjustment as follows: 

5-70 

a. Disconnect cable from connector J25 on control board 
(_PEX) • 

b. Connect ohmmeter between P25-04 and P25-05. 

c. Check adjustment as follows: 

• Install pack and close front door. 
indicate 0 ohms (contacts closed). 

Meter should 

• Open front door and unload pack. Meter should in­
dicate infinity (contacts open). 

d. If adjustment is necessary. loosen screw on switch 
bracket. Move switch up or down to achieve specifica­
tions stated in steps 3-b and 3-c. 

e. Connect cable to connector J25 on control board. 
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Figure 5-27. Pack in Place and Write Protect Switches 
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4. Perform write protect switch adjustment as follows: 

a. Disconnect cable from connector J25 on control board 
(_PEX) . 

b. Connect ohmmeter between P25-04 and P25-03. 

c. Check adjustment as follows: 

• Install pack (without write protect tab recessed) 
and close front door. Meter should indicate infin­
ity (contacts open). 

o Remove pack and move tab to outer (write protect) 
position. Meter should indicate 0 ohms (contacts 
closed) . 

d. If adjustment is necessary, loosen screw on switch 
bracket and adjust to meet requirements of 4-b and 4-c. 

e. Connect cable to connector J25 on control board. 

5. Return read/write board(s) to normal position. 

6. Perform top cover replacement procedure (5102). 
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5215 - DOOR UNLOCK SOLENOID REMOVAL, REPLACEMENT & ADJUSTMENT 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Open front door (proc 2103). 

3. Remove operator panel section of front panel (proc 5103). 

4. Move front 'panel 
still installed). 

off to one side (with operator panel 
Close front door. 

5. Remove the two wires from quick disconnect terminals on 
solenoid. See figure 5-28. 

6. Remove retainer ring and spring from solenoid plunger. 
Solenoid plunger will drop out through centering hole. 

CAUTION 

Be extremely careful when removing solenoid 
and bracket. or damage to door locked switches 
could result. 

7. Remove screws securing solenoid bracket to drive. to gain 
access to solenoid screws. 

8. Remove screws securing solenoid to bracket. Lift plunger 
arm up and remove solenoid from bracket. 

REPLACEMENT AND ADJUSTMENT 

1 . . ' 

Install spring and plunger to solenoid and secure with 
retainer ring. See figure 5-28. 

2. Install solenoid onto bracket and secure in place. 

3. Align solenoid assembly by centering hole in bracket over 
hole in deck. Secure bracket to deck. 

4. Install the two wires to quick connect terminals on sole­
noid. 

5. Apply dc power to drive and open front door. 

6. Adjust solenoid sleeve (shown in figure 5-28) so that the 
door locking rod is 0.1 .to 0.5 mm (0.004 to 0.020 in) be­
low the hinge arm when front-door is open. 
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Figure 5-28. Door Unlock Solenoid Replacement and Adjustment 
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7. Close front door and remove de power. 

8. Ensure that front door does not open wi th dc power re­
moved. 

9. Ensure tha t door locked swi tches are ad jus ted proper ly 
(proc 5216). 

10. Remove power from drive and install front panel (proc 
5103). 

11. Close front door and perform top cover replacement proce­
dure (5102). 
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5216 - DOOR LOCKED SWITCHES REMOVAL, REPLACEMENT & ADJUSTMENT 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Open front door (proc 2103). 

3. Remove operator panel section of front panel (proc 5103). 

4. Move front panel 
still installed). 

off to one side (with operator panel 
Close front door. 

5. Label switch wire. locations and unsolder wires from 
switches. See figure 5-29. 

6. Remove screws securing door locked switches to bracket. 

7. Remove door locked switches from bracket. 

REPLACEMENT AND ADJUSTM~NT 

1. Install switches to bracket. See figure 5-29. 

2. Solder wires to switches. 

3. Perform door locked switches adjustment procedure as fol­
lows: 

a. Apply dc power to drive. 

b. Check adjustment as follows: 

• Open front door. Swi tch termina Is wi th whi te and 
gray wires should be at a + 5 volt level. 

• Close front door and press START switch to energize 
solenoid. Switch terminals with white and gray 
wires should be at a ground level. 

c. If adjustment is necessary. 
bracket and adjust switches 
step 3-b. 

loosen screw on switch 
to meet requirements of 

4. Install front panel (proc 5103). 

5. Perform top cover replacement procedure (5102). 
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Figure 5-29. Door Locked Switches Replacement and Adjustment 
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5301 - READ /WRITE PLO BOARD (-PGX) REMOVAL & REPLACEMENT 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Disconnect cables f.rom connectors J27. J31. and J36 on 
R/W PLO board (see figure 5-30). 

3. Remove attaching hardware and lift R/W PLO board from 
drive. 

REPLACEMENT' 

1. Set R/W PLO board in position on top of data latch board 
(_PFX). and secure wi th attaching hardware. See figure 
5-30. 

2. Connect cables to connectors J27. J31. and J36 on R/W PLO 
board. 

3. Perform top cover replacement procedure (5102). 
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Figure 5-30. Read/Write PLO Board (_PGX) 
Removal and Replacement 
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5302 - DATA LATCH BOARD (-PFX) REMOVAL & REPLACEMENT 

The data latch board is mounted beneath the read/wri te PLO 
board (_PGX). To remove the data latch board it is necessary 
to first remove the read/write PLO. This is explained in the 
procedure. 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Remove two screws securing R/W PLO board to bracket. 
Swing board up and lock into place (see figure 5-31). 

3. Disconnect cables from connectors J30. J32, and J35 on 
data latch board. 

4. Swing data latch board and lock into place. 

5. Push in on plastic clips and remove power amp board 
(_PDX) from data latch board. 

6. Remove attaching hardware and lift data latch -board from 
drive. 

REPLACEMENT 

1. Set data latch board in place, align holes and secure 
with attaching hardware. See figure 5-31. 

2. Attach power amp board to plastic clips on data latch 
board. 

3. swing data latch board halfway down and connect cables to 
connectors J30 and J32, by reaching under data latch 
board and pushing on back side of connector. 

4. Connect cable to connector J35 on data latch board. 

5. Move R/W PLO board to normal operating position and 
secure with two screws. 

6. Perform top cover replacement procedure (5102). 
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Figure 5-31. Data Latch Board (_PFX) Removal and Replacement 
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5303 -I/O BOARDS (-EBN/-EDN) REMOVAL & REPLACEMENT 

The I/O board is mounted on the control board ( PEX) and is 
connected to the I/O plate via cables and connectors J2. J3. 
and J4 (see figure 5-32). Newer I/O boards have detachable I/O 
cables, and older I/O boards (BEBN. DEBN. EEBN, FEBN. AEDN. and 
CEDN) have fixed (trailing) I/O cables. 

The I/O plate on remote power supply drives is mounted on the 
drive rear panel. The I/O plate on integral power supply 
drives is mounted on the rear of the power supply. 

REMOVAL (I/O BOARDS WITH FIXED I/O CABLES) 

1. Perform top cover removal procedure (5102). 

2. Disconnect cables from connectors J48 (does not apply to 
drives without fan fault sense feature). J19. and J20 on 
I/O board. 

3. Disconnect cable from connector J27 on R/W PLO board 
(_PGX •. 

NOTE 

Perform step 4 on drives with remote power 
supply. . Perform step '5 on drives with 
integral power supply. 

4. On drives with remote power supply. perform the following: 

1/'--" 

( 

(' 
\ 

a. On drives with power supply attached directly to 
slides. remove screws securlng front of power supply 
to slides and tilt supply back far enough to allow I/O 
plate to be removed. On drives with power supply (--' 
attached to bracket and mounts. remove hardware \\ 

5-84 

securing bracket to mounts and slide supply back far 
enough to allow I/O plate to be removed. 

b. Disconnect external I/O cables from connectors on I/O 
plate. 

CAUTION 

Remove terminator by hand. It could be da­
maged if a pliers or other tool is used. 

c. Remove terminator(s) from connector(s) on I/O plate. 

d. Remove hardware attaching I/O plate to rear panel. 
Free I/O plate and cable assembly from rear panel. 
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e. Remove hardware attaching I/O cable connectors to I/O 
plate. and remove connectors from plate. 

5. On drives with integral power supply. perform the 
following: 

a. Remove I/O shield (if used) from I/O plate (see figure 
5-8). 

b. Remove hardware securing side plate to power supply. 
Remove side plate (see figure 5-8). 

c. Disconnect external I/O cables from connectors on I/O 
plate. 

CAUTION 

Remove terminator by hand. It could be da­
maged if a pliers or other tool is used. 

d. Remove terminator(s) from connector(s) on I/O plate. 

e. Remove hardware attaching I/O plate to power supply. 
Free I/O plate and cable assembly from power supply. 

f. Remove hardware attaching I/O cable connectors to I/O 
plate. and remove connectors from plate. 

6. Loosen the screws (top of board) that secure the I/O 
board to control board (see figure 5-32). 

7. Remove I/O board (out keyhole slots) from control board. 

REPLACEMENT (I/O BOARDS WITH FIXED I/O CABLES) 

1. Place 
board. 
board. 

I/O board 
Tighten 

in position over screws 
screws securing I/O board 

NOTE 

on 
to 

Perform step 2 on drives with remote power 
supply. Perform step 3 on drives with 
integral power supply. 

control 
control 

2. On drives with remote power supply. perform the following: 

a. Install I/O cable connectors on I/O plate with 
attaching hardware. 
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Figure 5-32. I/O Boards (_EBN/_EDN) Removal and Replacement 

b. Install I/O plate and cable assembly on rear panel 
with attaching hardware. 

( 

c. Connect external I/O cables and terminator(s) to (~-' 
connector(s) on I/O plate. 

d. Move power supply into operating position. 
and tighten mounting hardware. 

Install 

3. On drives with integral power supply,' perform the 
following: 

5-86 . 

a. Route Internal I/O cables from I/O board through rear 
panel· and around side of power supply. Install I/O 

. cable connectors on I/O plate with attaching hardware. 

b. Install I/O plate and cable assembly on power supply 
with attaching hardware. 

c. Connect external I/O cables and terminator (s) to con- r-" 
nector(s) on I/O plate. 
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d. Install side plate on power supply with attaching 
hardware. 

e. Install I/O shield (if used) on I/O plate. 

4. Connect cable to connector J27 on R/W board (one board 
R/W) or R/W PLO board (two board R/W). 

5. Connect cables to connectors J19. J20. and J48 on I/O 
board. 

6. Ensure that all circuit board switches are set either to 
match removed board or as indicated in the installation 
section of the hardware maintenance manual. volume 1. 

7. Perform top cover replacement procedure (5102). 

REMOVAL (I/O BOARDS WITH DETACHABLE I/O CABLES) 

1. Perform top cover removal procedure (5102). 

2. Disconnect internal I/O cables from connectors on I/O 
board. 

3. Disconnect cables from connectors J19. J20. and J48 on 
I/O board. 

4. Disconnect cable from connector J27 on R/W board (_RUX. 
one board R/W) or R/W PLO board (~PGX. two board R/W). 

5. Loosen the screws (top of board) that secure the I/O 
board to control board (see figure 5-32). 

6. Remove I/O board (out keyhole slots) from control board. 

REPLACEMENT (I/O BOARDS WITH DETACHABLE I/O CABLES) 

1. Place 
board. 
board. 

I/O board 
Tighten 

in position over screws 
screws securing I/O board 

on 
to 

control 
control 

2.. Connect cable to connector J27 on R/W board (one board 
R/W) or R/W PLO board (two board R/W). 

3. Connect cables to connectors on J19. J20. and J48 on I/O 
board. 

4. Connect internal I/O cables to connectors'on I/O board. 
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5. Ensure that all circuit board switches are set either to 
match removed board or as indicated in the installation 
section of the hardware maintenance manual. volume 1. 

6. Perform top cover replacement procedure (5102). 

5304 ~ CONTROL BOARD (-PE~) REMOVAL & REPLACEMENT 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Disconnect cable from connector J27 on R/W board (_RUX 
one board R/W) or R/W PLO board (_PGX. two board R/W) and 
J20 on I/O board (_EBN/_EDN). 

3. Loosen screws securing I/O board and lift board up and 
off to side. 

4. Disconnect cables from connectors J23. J25. J26. and J29 
on control board. 

5. Remove screws and screw posts attaching PEX board to 
bracket. Disconnect cables from connectors J21.J24. and 
J28 as control board is removed from drive. See figure 
5-33. 

6. Carefully. pry P14 from chip socket on control board and 
remove cable from board. 

REPLACEMENT 

1. Carefully. connect P14 to J14 chip socket on control 
board. 

2. Connect cables to connectors J21. J24. and J28 as control 
board is being mounted. 

3 • Align control board to mounting holes 
install screws and screw posts. and 
See figure 5-33. 

in bracket. then 
tighten securely. 

4. Connect cables to connectors J23. J25. J26. and J29 on 
control board. 

5. Fit I/O board onto mounting screws and tighten screws. 

6. Connect cable to connector J27 on R/W board (one board 
R/W) or R/W PLO board (two board R/W) and J20 on I/O. 
board. 
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Figure 5-33. Control Board (_PEX) Removal and Replacement 
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7. Ensure that all switches on the control board are set as 
indicated in the installation section of Hardware 
Maintenance Volume i. 

8. Perform top cover replacement, procedure (5102). 

5305 - R/W PREAMP BOARD (-PCX) REMOVAL & REPLACEMENT 

REMOVAL 

1. Place main logic in the maintenance position (proc 2101). 

2. Remove top air cover to gain access to head cables. 

3. Disconnect cable from connector J42 and read/write head 
cable connectors from the R/W Preamp board. 

4. Remove the two screws securing R/W Preamp board. shield 
and cover to drive. Remove assembly from drive. See 
figure 5-34. 

5. Remove R/W Preamp board from assembly. 

REPLACEMENT 

1. Place cover and shield on R/W Preamp board and install on 
drive (use shorter screw on inside hole). See figure 
5-34. 

2. Connect cable to connector J42 and read/write head cables 
to R/W Preamp board. 

3. Replace top air cover. 

4. Return main logic to normal operating position (proc 
2101) . 
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5306 - SERVO PREAMP BOARD {-UUN} REMOVAL & REPLACEMENT 

REMOVAL 

1. Place main logic in the maintenancepo~ition (proc 2101). 

2. Remove side air cover. 

3. Remove the servo head connector from servo preamp board. 

4. Remove the two screws securing the servo preamp assembly 
to drive. See figure 5-35. 

5. Disconnect cable from connector J34 on servo preamp board 
and remove board from assembly. 

REPLACEMENT 

1. Install servo preamp board in assembly and connect cable 
to connector J34. 

2. Position servo preamp assembly and secure to drive. 
figure 5-35. -

3. Connect servo head connector to servo preamp. board. 

4. Install side air cover. 

See 

5. Place main logic in the normal operating position (proc 
2101) . 
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5307 - POWER AMP BOARD (-POX) REMOVAL & REPLACEMENT 

REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Disconnect cable from 
(_PEX) and feed cable 
control board bracket. 

connector J23 on 
between read/write 

control board 
board (s) and 

3. Remove screws securing read/write board(s) to support 
brackets. Place board(s) in an upright position. 

4. Disconnect cables from connectors J22 and J43 on power 
amp board. 

5. Push in on plastic clips to remove power amp board. See 
figure 5-3-6 for two board R/W or figure 5-38 for one 
board R/W. 

REPLACEMENT 

1. Install power amp board onto plastic clips. See figure 
5-36 for two board R/W or figure 5-38 for one board R/W. 

2. Connect cables to connectors J22 and J43 on power amp 
board. 

3. Lower read/write board(s) halfway down. Feed P23 cable 
between read/write board(s) and control board bracket. 

4. Connect cable to connector J23 on control board. 

5. position read/write board(s) on support brackets and 
secure into place. 

6. Perform top cover replacement procedure (5102). 
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5308 - MOTOR SPEED CONTROL BOAR'D (-PMX) REMOVAL & REPLACEMENT C ' 
REMOVAL 

1. Perform top cover removal procedure (5102). 

2. Disconnect cable from connector J20 on I/O board 
(_EBN/ _EDN) . 

3. Loosen screws securing I/O board and lift board up and 
out far enough to gain access to P24 on control board 
(_PEX). See figure 5-37. 

4. Disconnect cable from connector J24 on control board and 
guide cable through back of unit. 

5. Slide motor speed control board out far enough to gain 
access to J37 and J39 connectors. 

6,. Disconnect cables from connectors J37 and J39 on motor 
speed control board. 

7. Remove motor speed control board from drive. 

REPLACEMENT 

1. Slide motor speed control board in place far enough to 
connect cables to connectors' J37 and J39. See figure 
5-37. 

2. Connect cables to connectors J37 and J39 on the motor 
speed control board. Slide board into position. 

3. Feed P24 cable along back of uni t and connect cable to 
connector J24 on control board. 

4. Fit I/O board over mounting screws and secure into place. 

5. Connect cable to connector J20 on I/O board. 

6. Perform top cover replacement procedure (5102). 
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5309 - READ/WRITE BOARD (-RUX) REMOVAL & REPLACEMENT 

REMOVAL 

1. Perform stop cover removal procedure (5102). 

2. Disconnect cables from connectors J27. J30. J32. and J36 
on R/W board. See figure 5-38. 

3. Loosen four screws securing R/W board to support brackets. 

4. Lift R/W board off support brackets and place upright in 
read/write supports. 

5. Push in on plastic clips and remove power amp boatd 
(_PDX) from R/W board. 

6. Remove R/W board from drive . 

. REPLACEMENT 

1. Set R/W board in read/write suppprts. 

2. Attach power amp board to plastic clips on R/W board. 

3. Lift R/W board and connect cables to connectors J27 and (' 
J30. then position R/W boatd on support brackets and 
secure with four screws. 

4. Connect cables to connectors J32 and J36 on R/W board. 

5. Perform top cover replacement procedure (5102). 
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