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12. Connect head plug at card E01 or FQ2' as applicable. 

13.. Inspect replaced assembly. Make certain that head cable is oriented 

similarily to other adjacent cables. 

NOTE 
Make certain that clamp bar is contacting the outer 
edge of both head! arm assemblie s before tightening 
the clamp screw s. 

14. Assemble hold down clamp over head (Figure 6 -5). Secure hold down clamp 

and head with clamp screw. Use tools 12218425 and 87016703 to tighten clamp 

screw to 5±1 in.-1bs. 

15. Replace cable clamp assembly. 

16. Disengage spring latch and return it to the holding bracket. 

17. Perform Head/ Arm Adjustment procedure on replaced head and heads 

immediately above and below �i�t�~� 

18. Perform Adjacent Track Erase Check procedure on replaced head. 

19. Perform Index to Burst Check and Adjustment procedure. 

Adjacent Track Erase Check 

It is necessary to perform this check only on a read/write head that has been replaced. 
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NOTE 

In the following procedure it is necessary �t�~� position 
the heads to specific track locations and wrlte data on 
the disk pack. These �c�O�I�?�m�a�n�d�~� �m�~�y� be. derive.d by a 
field test unit or the applIcable In-hne dlagnostIc 
(refer to controller CE manual for procedure). 
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1. Position the carriage to cylinder 404. 

2. Write a data pattern of all ones with the read/write head that 

was replaced. 

3. Open cabinet top cover. 

4. Connect channels of oscilloscope (to add and invert channel B) to 

test point F and G of SPL .card at location FOI for all heads. 

Ground oscilloscope at test point R or Y of same card. 

5. Connect oscilloscope external trigger to A16-tpk (Index) at logic 

chassis back panel (if unit is a multi-sectored pack, trigger 

oscilloscope) . 

6. Select head (of step 2) for a Read operation. Observe oscillo­

scope trace amplitude. Record amplitude. 

I 

I 
7. position carriage to cylinder 403. Write data pattern of all I 

ones with head from step 2. 

8. Position carriage to cylinder 405. Write data pattern of all 

ones with head from step 2. 

9. position carriage to cylinder 404. 

10. Select the head for Read operati.on. Observe oscilloscope trace 

amplitude. Amplitude must be at least 85 percent of the ampli­

tude recorded in step 6. 

11. If the read/write head fails any of the above requirements, re­

place it. 
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Tuned Amplifier Check and Adjustment 

1. Install disk pack and load heads (insure this is not a CE pack) • 

NOTE 

In the following procedure it is necessary to position the 
heads to specific track locations and write ~ all ones 
pattern on the disk pack '(perfonn a read while doing this 
procedure). These ccmnands may re derived by a Field Test 
Unit or the applicable In-Line diagnostic (refer to Con­
troller CE Manual for procedure) . 

2. Set POWER ON switch to START and allow unit to reach speed. 

3. Record all "l's" on data pattern. 

4. Sync position on internal channel 1. 

5. Connect channel I to test point B on A08 (lOX Probe). Adjust 

variable capacitor (at top of PCB) for maximum amplitude at test 

point B (See 'figure 6-8). 

6. Select add mode. Connect channell to test point 0 and channel 2 

to test point F on A08. 

7. Adjust Data Window Adjust (at bottom of PCB) on A08 to center 

pulse at test point F within the pulse on test point D. See 

Figure 6-7. 
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Figure 6-8. Read Oscillator Output Waveform 

Figure Deleted 

Figure 6-9. 
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DRIVE BELT REMOVAL AND REPLACEMENT (Figure 6-10) 

1 .. Open cabinet front door and set AC circuit breaker to OFF. 

2. Open cabinet rear door. Release logic chassis latch and swing 
logic chassis out. Disable spindle lock mechanism by closing 
front cover. 

3. Place replacement drive belt close at hand. 

4. Disconnect connector from pack-on switch. Disconnect spindle 

ground strap from deck. 

5. Remove ratchet brake linkage assembly from sector sensor posi­

tioner shaft and from the machine. 

6. Move motor and brake assembly forward to the limit of the slots 

in the motor mounting plate (override idler spring force). 

7. Drop drive belt from spindle drive pulley. Raise other end of 

belt clear of drive motor pulley. 

8. Install replacement belt (smooth side of belt against pulleys) 

first on the spindle pulley and then around the drive motor 

pulley. The motor and brake assembly must be moved forward when 

installing the belt on the motor pulley. 

9. Allow idler spring to pull on motor and brake assembly. Manually 

turn the spindle about ten revolutions to center belt on pulleys. 

10. Restore electrical connections of step 4. 

11. position ratchet brake linkage assembly on sector sensor shaft so 

brake pawl locks detent plate with front cover open 700
, and un­

locks with cover open 450
• Tighten in position. With cover 

closed, check for clearance shown in Figure 6-10 detail C. 

I 12. Swing logic chassis in and close front and rear doors. 
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DRIVE MOTOR REMOVAL AND REPLACEMENT (Figure 6-10) 

The drive motor is not field repairable. If trouble is experienced~ replace it and 

return faulty unit to the factory. 

1. Open cabinet front door. 

2. Set AC power circuit breaker to OFF. 

3. Open rear door and swing logic chassis out. 

4.. Disconnect drive motor cable plug and hysteresis brake cable plug. 

5. Hemove drive belt from motor pulley by moving motor and brake assembly 

forward and raising belt clear of pulley. Allow belt to remain around spindle. 

Disconnect idler spring and allow to hang from opposite end. 

6. Support motor and brake assembly and remove three screws securing assembly 

to underside of deck. 

7. Lower assembly clear of deck and remove from cabinet. 

8. Loosen three screws securing brake plate to motor plate so as to relieve 

tension on V -belt. 

o 
o 
o 
o 
o 
o 
o 
o 

9. Loosen setscrews .and remove drive pulley (Figure 6-11) from faulty motor. 0 
10. Loosen setscrews and remove V-belt pulley from faulty motor. 

11. Remove four screw s and washers and separate motor from motor mounting 

plate. 

12. Align motor cable exit point to motor mounting plate according to Figure 6-10. 

Secure replacement motor to mounting plate. 

13. Install V-belt pulley on motor shaft establishing required dimension (Figure 

6 -11) between bottom of pulley and top of motor mounting plate. Secure pulley 

to shaft with setscrews using one drop of Loctite, Grade C, on setscrew 

threads. Torque setscrews to 75 ±5 in-Ibs. 

14. Set drive motor pulley (Figure 6-11) on motor shaft and allow it.to slide down 

and contact V -belt pulley. 

15. Apply one drop of Loctite l Grade C, to setscrew threads. Use setscrews 

to secure drive motor pulley to motor shaft. Torque setscrews to 75 ±5 in­

lbs. Torque setscrew on keyway first and then setscrew on motor shaft. 
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BRAKE PLATE 
TO MOTOR PLATE 
3 SCREWS 
3 LOCK WASHERS 
3 FLAT WASHERS 

V-BELT TENSION CHECK. 

FWD TAB 

BRAKE 
MOUNTING 
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PULLEY, 
SETSCREW 

MOTOR 
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-------?> 
MOTOR 
CABLE 
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Figure 6-11. Motor and Brake Assembly 

16. Place V-belt over brake and motor V-belt pulleys. 

17. Slide brake plate away from motor to establish moderate belt tension. 

Tighten screws securing brake plate to motor plate .. 

18. Place V-belt between forward and center tabs of belt tension gage (PiN 

84267100) according to Figure 6-11. Use finger to press gage spring arm I 
until rear tab just contacts belt. Spring arm must be at 14 (+2, -0) pounds 

on tension scale as rear tab contacts belt. Reposition brake mounting plate 
until requirement is met. 

19. Raise motor and brake assembly toward underside of deck. Secure assembly 

to deck with three screws (Figure 6-10, detail B). 

20. Place drive belt around spindle pulley and motor pulley so that the smooth 

side of belt is against the pulleys. 
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21. Connect idler spring to post on motor mounting plate (Figure 6-10). 

22. Connect drive motor cable plug and hysteresis brake cable plug. 

23. Close logic cabinet and both doors. 

DRIVE MOTOR PULLEY REMOVAL AND REPLACEMENT (Figure 6-11) 

1. Open cabinet front door and set AC circuit breaker to OFF. 

2. Open cabinet rear door. Release logic chassis latch and swing 

chassis out. 

3. Disconnect drive motor cabie plug and hysteresis brake cable plug. 

4. Move motor and brake assembly forward (against idler spring force). 

5. Raise belt clear of drive motor pulley (Figure 6-11). 

6. Allow drive belt to remain around spindle pulley. 

7. Loosen setscrews securing drive motor pulley to motor shaft and 

remove faulty pulley. 

8. Apply one drop of Loctite, Grade C, to threads of setscrews. 

9. Check that required dimension exists between bottom surface of 

V-belt pulley on motor shaft and top surface of motor mounting 

plate, Figure 6-11. If requirement is not met, loosen V-belt 

pulley setscrews, reposition pulley along shaft. Apply one drop 

of Loctite, Grade C, to setscrew threads. Torque setscrews to 

75±5 in-lbs. 

10. Set replacement pulley on motor shaft (Figure 6-11) allowing it to 

slide down and contact V-belt pulley. 

11. Use setscrews of step 9 to secure pulley to motor shaft. Torque 

setscrews to 75±5 in-lbs. Torque setscrew on keyway first and 

then setscrew on motor shaft. 

12. Place drive belt around spindle pulley and motor pulley so that 

the smooth side of belt is agains the pulleys. 

13. Connect drive motor cable plug and hysteresis brake cable plug. 

14. Set AC circuit breaker to ON. 

15. Close logic cabinet and ~oth doors. 
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HYSTEHESIS BHAKE OH BELT HEMOVAL AND REPLACEMENT (Figure 6-11) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Open cabinet front door. 

Set AC power circuit breaker to OFF. 

Open rear door and swing logic chassis out. 

Disconnect drive motor cable plug and hysteresis brake cable plug. 

Move motor and brake assembly forward (against id~er spring force). 

Haise belt clear of drive motor pulley. 

Allow drive belt to remain around spindle pulley. 

Loosen three screws securing brake plate to motor plate so as to relieve 

tension on V -belt. 

Heplace V-belt according to step 10. Replace hysteresis brake according 

to step 11. 

Heplace V -belt as follows: 

a. Raise old belt clear of pulleys. 

b. Loop replacement belt around pulleys. 

c. Proceed to step 12. 

11. Replace hysteresis brake as follows (Figure 6-11): 

a. Hemove setscrew securing V -belt pulley and motor shaft sleeve to brake 

shaft. 

b. Hemove three screws and washers securing faulty brake to brake plate. 

c. Install replacement brake on brake plate with three screws and washers. 

d. Assemble V -belt pulley (with motor shaft sleeve in hub) to brake shaft. 

Using a setscrew with one drop of Loctite, Grade C on threads, establish 

the dimension specified in Figure 6 -11 between the pulley.and motor 

mounting plate and secure the pulley and sleeve to the shaft. 

e. Loop V -belt around V-belt pulleys. 

12. Slide brake away from motor to establish moderate belt tension. Tighten 

screws securing brake plate to motor plate. 
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13. Place V-belt between forward and center tabs of belt tension gage (PIN 

84267100) according to Figure 6-11. Use finger to press gage spring arm 

until rear tab just contacts belt. Spring arm must be at 14 (+2 1 -0) pounds 

. on tension scale as rear tab contacts belt. R.eposition brake mounting plate 

until requirement is met. 

14. Place drive belt around spindle pulley and motor pulley so that the smooth 

side of belt is against the pulleys. 

15. Connect drive motor cable plug and hysteresis brake cable plug. 

16. Close logic cabinet and both doors. 

SPINDLE LOCK PAWL 

Check (Figure 6 -10) 

1. Open cabinet front door. 

2. Open rear door and swing logic chassis out. 

3. Check brake pawl tip clearance (Figure6-10,detail C) with front cover closed; 
then check that spindle is free with front cover 45° open, and locked with 
cover 70° open. 

4. Perform the adjustment procedure if requirement of step 3 is not met. 

5. Close logic cabinet and both doors . 

. Adjustment (Figure 6-10) 

1. Loosen screw securing ratchet brake linkage to bottom end of sector sensor 

positioner shaft (shaft protruding through deck). 

2 . PoSition ratchet brake .linkage assembly on s~ctor sensor shaft so brake pawl 

locks detent plate with front cover open 7001 and unlocks with cover open 45°. 

Tighten in position. With cover closed, check for clearance shown in Figure 

6-10, detail C. 

3. Swing logic chassis in; close front and rear doors. 
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PACK-ON SWITCH 

Check and Adjustment (Figure 6-11) 

1. Open cabinet front door. 

2. Hemove right side panel. 

3. With no pack on spindle, check for 0.030 to O. 035 clearance between actuator 

arm and stop pin. Adjust by loosening two adjusting screws and repositioning 

switch plate asse,mbly. 

4. Place pack on spindle, rotating pack handle clockwise until switch contacts 

transfer ( audible). 

5. Check for 0.005 to 0.010 clearance between actuator arm and stop pin. 

Adjust by loosening two screws in switch adjustment bracket and rotating 

switch as necessary. 

6. Replace right side panel. 

7. Close front door. 

o Removal and Heplacement (Figure 6-10) 

o 
o 
o 
o 
o 
-0 

o 

1. Open cabinet front door. 

2. Hemove right side paneL 

3. Disconnect switch wires at connector P322. 

4. Hemove two screws, washers, and the switch. 

5. Install replacement switch, screws, and washers. 

6. Reconnect wires to switch at connector P322. 

7. Adjust switch (see Check and Adjustment procedure). 

8. Install right side panel. 

9. Close front door. 
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GHOUND SPRING CHECK AND ADJUSTMENT 

1. Hemove left side panel. 

2. Insert O. 005 non-metallic feeler gage between ground spring and spindle shaft. 

3. Attach push~pull gage (PiN 12210797) to extreme free end of ground spring 

and pull, noting force to release feeler gage. 

4. If force was not 3. 53 to 5. 30 ounces, loosen spring mounting block attachment 

screws and reposition block; tighten mounting block screws. 

5. Repeat steps 3 and 4 until requirement is met. 

6. Install left side panel. 

SPINDLE AND LOCKSHAFT ASSEMBLY 

CAUTION 

If lockshaft is recessed into spindle cone it is possible that the 
snap ring is broken. If this condition exists do not attempt any 
spindle or lockshaft disassembly. The broken snap ring would 
allow the lockshaft to be expelled under great force when the 
retaining nut is removed. Under these circumstances the entire 
spindle and lockshaft assembly should be replaced. 

Field repair of this assembly is limited to replacing the lockshaft. If ·the trouble being 

experienced cannot be remedied by replacing the lockshaft, replace the entire spindle 

and lockshaft assembly. Heturn the faulty assembly to the factory. 

Lockshaft Hemoval and Heplacement 

1. Hemove left and right side panels. 

2. Open cabinet front door. 

3. Disconnect pack-on switch wires at connector P322. 

4. Disconnect ground strap from deck. 

5. Hemove two screws and two washers securing pack-on switch assembly to 

switch mount. 
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6. Remove two screws and two washers securing ground spring mount assembly 

to switch mount. 

7. Open cabinet front cover and turn spindle ~ntil brake pawl engages detent 

plate. 

8. R.emove the lock nut and stop washer from the lower end of the lockshaft. 
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9. Carefully raise lockshaft out of top of spindle assembly. 

10. Lower replacement lockshaft into top of spindle assembly. 

11. 

CAUTION 

Installed lockshaft must move freely without binding 
on internal spring. 

Install stop washer and locknut on lower end of lockshaft. 

12. Tighten lock nut to a torque of 20 inch-pounds minimum. 

13. Reassemble remaining components to spindle by reversing steps 3 through 6. 

14. Perform Pack-On Switch Check and Adjustment procedure. 

15. Perform Ground Spring Check and Adjustment procedure. 

16. Install left side and right side.panels. 

17. Close front door and cover. 

Spindle and Lockshaft Assembly Removal and Replacement 

1. Open cabinet front cover. 

2. Hemove nine screws from bottom of shroud. 

3. Close cabinet front cover and open cabinet top cover. 

4. Hemove two screws from shroud outside left flange . 

5. Disconnect rubber tube at disk cleaner cover. 

6. . Hemove disk cleaner cover and retaining screw. 

7. Lift shroud ·from deck and set aside. 

8. Remove screw, flat washer, lock washer, and clamp half securing thermo 

compensation tube to spindle. 

9. Loosen clamp securing thermo compensation tube to stationary segment of 

transducer, and rotate tube to a vertical position. 

10. Open front door. 

11. Open rear door and swing logic chassis out. 
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12. 

13. 

14. 

15. 

16. 

17. 

18. 

Remove left side and right side panels. 

Remove ratchet brake linkage assembly (Figure 6-10) by loosening screw on 

linkage arm.· 

Disconnect pack-on switch at connector P322 (Figure 6-10). 

Disconnect ground strap from deck. 

Force motor and brake assembly forward (against idler spring force) and 

remove drive belt from drive motor pulley. Allow belt to fall below spindle. 

Remove four nuts and eight washers from screws securing spindle assembly 

to deck. Remove the four screws. 

Close cabinet top cover and open front cover. 

CAUTION 

Do not pry on spindle mounting surface of the deck. 

19. Using a screwdriver, pry spindle up and off of the two roll pins that locate it 

o 
() 

o 
• I 

0 1 

~ I 

0 1 

I 

o 

o 
\e. ~ .j-

on the deck. Two pry surfaces are provided directly below the spindle surface V 
and forward of the roll pins. 

O
~ 

20. Lift spindle assembly from deck being careful not to damage the lockshaft or . 

ratchet brake as the spindle comes through the deck hole. 

21. Remove ratchet brake assembly from faulty spindle assembly and install it 0 
on replacement spindle assembly. Allow brake pawl to engage detent plate 

notch and then tighten screws securing brake to spindle. 0 
22. Place replacement spindlte on deck being careful not to damage the lockshaft 

or the ratchet brake assembly when lowering the assembly through the deck. 0 
CAUTION 

Tighten the spindle down evenly over the roll pins 
keeping the spindle surface parallel to the mating de ck 
surface. 

23. Close cabinet front cover and open cabinet top cover. 

24. Replace four bolts, eight washers, and four nuts. Tighten this hardware 

evenly so that the spindle flange and deck flange are kept parallel to each other. 
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25. Hotate thermo compensation tube down to spindle and install screw, flat 

washer~ lock washer, and clamp half. 

26. Position thermo compensation tube so transducer flex mounting springs are 

visually perpendicular to the fixed portion of the transducer, then tighten 

screw holding tube to spindle (Figure 6-12). 

27. 

28. 

29. 

THERMO COMPENSATION TUBE 

• 
• 

7X7 

Figure 6-12. Fixed Transducer and Thermo 
Compensation Tube Installation 

LOCATING PIN 

Carefully align transducer clamp and thermo compensation tube, th~n tighten 
clamp screw, making sure clamp and transducer are parallel. 

Perform steps 6 through 16 of Position Transducer Check. / 

Install shroud, reversing the operations in steps 2 through 6. 

30. Perform Carriage Alignment procedure. V 
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31. Perform Ground Spring Check and Adjustment procedure. 

32. Perform Pack-On Switch Check and Adjustment procedure. 

33. Perform Head/ Arm Adjustment procedure. 

34. Perform Index to Burst Check and Adjustment procedure. 

35. Perform Spindle Lock Pawl Check and Adjustment procedure. 

36. Perform Shroud Adjustment procedure. 

37. Install left side panel and right side panel. 

38. Swing logic chassis in and close rear door. 

39. Close front door. 

INDEX-SECTOR SENSOR ASSEMBLY 

Sensor Stop Check and Adjustment 

1. Stop spindle moto r. 

2. Open cabinet front cover. 

3. Remove disk pack from spindle. Avoid contact with index-sector transducer. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Remove' nine screws securing shroud to deck. 

Close cabinet front cover and open top cover. 

Remove two screws from shroud outside left flange. 

Disconnect rubber tube at disk, cleaner cover and lay aside. 

Remove disk cleaner cover and retaining screw. 

Raise shroud clear and set aside. 

Close cabinet top cover and open front cover. Install CE disk pack (PIN 

89259000) on spindle. Avoid contact with index-sector transducer. 

11. Open cabinet top cover. Manually rotate disk pack. Stop rotation when edge 

of sector disk is nearest the inner vertical surface of sector block 

(Figure 6-13). 
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ADJUSTMENT 
CAM/LOCK SCREW, 

SENSOR BLOCK 

SECTOR DISK , 
(PART OF DISK PACK) 

0.110 ~ 0.030 INCH 

Figure 6-13. Index-Sector Sensor 

,PI,. 

12. Measure gap between adjacent edge of sector disk and sector block surface. 

The gap must be 0.110 ±O. 030 inch (Figure 6-13). Adjust as follows: 

a. Loosen two screws securing sector block to positioning arm. 

b. Reposition sector block on positioning arm until proper dimension is 

achieved. 

c. Tighten screws securing sector block and recheck gap. Readjust if 

/ required. 

13. Remove CE disk pack from spindle. Avoid contact with index transducer. 

14. Install shroud~ reversing steps 4 through 10. 

15. Perform Shroud Adjustment procedure. 

16. Remove disk pack. 
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Index to Burst 

1. stop spindle motor. 

2. Set DC circuit breaker to OFF. 

/ 3. Open cabinet top cover. 

4. Set WRITE INHIBIT switch to up position. Read only indicator 

shall light. 

CAUTION 

The CE disk pack contains specially recorded 
tracks of data. Extreme care must be taken 
so that this data is not modified. 

5. Check hub of CE pack for presence of Label specifying Index to 

data period. If label is found, make a note of value specified. 

6. Install CE disk pack. Avoid contact with index-sector transducer. 

7. Ground A09-30A to A09-34A (deselect all heads). 

8. Set"DC circuit breaker to ON. 

9. Start spindle motor. 

NOTE 

On units with PC card switches set for multiple 
sectored packs, up to speed will not be reached 
when a CE pack is used. To overcome this, step 
10 must be followed. 

10. Ground A16-28B to A16-34A (Plug, PA16 located at this position 

must go into plug) after brush cycle starts (pulls K5 relay) . 

NOTE 

It is necessary to position heads to a specific 
track location in the following procedure. This 
command may be derived by a field test unit or the 
applicable in-line diagnostic (refer to controller 
CE manual for procedure) . 

11. Position carriage to cylinder 236. 

12. 

• 6-36 

Select head 9 by connecting a jumper wire between test point 9 

(Figure 6-18) and convenient logic ground of card at location EOI 

(on deck). 
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13. connect oscilloscope positive external trigger to test point D 

(Index) of card at location A16 or A16-2lB. 

14. connect oscilloscope channels A and B to test points G and F card 

at location FOI (on deck). Ground oscilloscope at test point A 

of same card.' 

15. Refer to Figure 6-15 for oscilloscope settings. Compare traces. 

Period between Index pulse and peak of first Data pulse must be 

as follows: 3 ~sec (±3) if no label was found on deck pack hub, 

or as specified on disk pack hub. If requirement is not met, 

adjust as follows: 

a. Loosen three screws securing Index/Sector sensor mounting 

plate to deck (Figure 6-13). 

b. Loosen lockscrew in adjustment cam. Rotate adjustment cam 

clockwise or counterclockwise until requirement for period 

(step 13) is met. 

c. Tighten screws (Phillips first) securing mounting plate to 

deck. Be careful not to change period adjustment. 

d. Tighten lockscrew in adjustment cam. 

e. Check the period and readjust if required. 
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Figure 6-15. Index to Burst Period 

16. Disconnect oscilloscope external trigger. Set triggering to 

internal. 

17. Disconnect channel probes. 

18. Connect channel A probe to test point D (Index) of card at 

loca tion A16. 

NOTE 

Switches 44 and 42 apply only to units with 
EKXV card. 

19. Trace must indicate a logic "1" (+3 V) pulse with a width of 55.0 

(±8.25) ~sec (Figure 6-14) with Switches 44 and 42 open. If 

requirement is not met, a failure has occurred in term Y404. With 

Switches 44 and 42 closed pulse width is 2.5 ~sec. 

20. Disconnect oscilloscope. 

21. Remove ground jumpers installed in steps 7 and 10. 

22. Stop spindle motor and remove CE disk pack. Avoid contact with 

index transducer. 

Index Transducer Removal aLd Replacement 

1. Stop spindle I:1otor. 

2. Open cabinet front door and set AC circuit breaker to OFF. 

3. Open cabinet front cover. Remove disk pack fror.:: spindle 

4 . Remove nine screws secur ins shrclJcJ to deck. 
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5. Close front cover and open cabinet top cover. 

6. Disconnect rubber tube at brush cover~ remove one screw holding disk cleaner 

cover and remove cover. 

7. Remove two screw s from shroud outside left flange. 

8. Raise shroud clear of deck and set aside. 

9. Disconnect sensor block cable plug and cut cable ties securing cable to 

positioning arm. 

10. Remove two screw s and washers securing sensor block assembly to 

positioning arm (Figure 6-13). Remove assembly from deck area. 

11. Install replacement sensor block assembly by reversing steps 9 and 10. 

Position the sensor block as far away from spindle as slots will allow. Make 

certain that sensor block leadwires are secured to positioning arm with new 

cable ties. 

12. Perform. steps lothrough 13 of the Sensor Stop Check and Adjustment 

procedure. 

13. Perform Index to Burst Check and Adjustment procedure. 

14. Install shroud reversing the operations in steps 4 through 7. 

15. Set AC circuit breaker to ON. 

16. Close top cover and rear door. 

Transducer Output Check 

1. Open cabinet front cover and install disk pack. 

2. Close cabinet front cover. 

3. Open cabinet rear door. 

pin 27B at location A 16. 
location A16. 

Connect oscilloscope channel probe to wire wrap 

Ground oscilloscope at test point A of card at 

4. Set oscilloscope trigger to internal and negative. 

5. Make oscilloscope settings according to Figure 6-16. 

6. Start spindle motor and allow heads 'to load. 

7. Examine trace for agreement with requirements of Figure 6-16. 
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Figure 6-16. Index-Sector Transducer Trace 

8. If any requirement is not met, replace the index transdueer. 

SHROUD ADJUSTMENT 

6-40 

1. Make certain that nine screws in bottom of shroud and two screws on input 

air duct flange are loose enough to allow shroud to be positioned laterally. 

2. Install disk pack. 

3. Visually inspect clearance between entire circumference of disk pack sector 

disk and adjacent interior surface of shroud. 

4. If clearance is uniform, remove disk pack from spindle. Tighten eleven 

screws in shroud. Make certain shroud does not shift from established 

position. 

5. If clearance is not uniform, adjust as follows: 

a. Position shroud laterally to meet requirement of step 3. 

b. Remove disk pack from spindle. 

c. Tighten eleven screws in shroud, making certain that shroud does not 

shift from original position. 
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DISK CLEANER ASSEMBLY 

Check (Figure 6-17) 

1. Open cabinet top cover. 

2. R.emove disk cleaner cover and attaching screw. 

3. 

4. 

5. 

6. 

7. 

Using feeler gauge, make certain that dimensions A and B (Figure 6 -17) are 

a minimum of 0.010 inch as brushes reach limits of their travel. 

Using multimeter, check that continuity (0 ohms on meter) exists between 

brush switch (8301) posts 2 and 3 with brushes retracted. Meter must 

indicate infinity between posts 1 and 3 with brushes in this position. 

With brushes extended, continuity must exist between switch posts 1 and 3. 

No continuity should exist between posts 2 and 3. 

Perform adjustment procedure if required. 

Install disk cleaner cover and attaching screw. 

A 
(RETRACTED) 

DISK CLEAN!" 
lUI 

B 
(EXTENDED) 

\_~~:::----.., 

c 

eTee 

Figure 6-17. Disk Cleaner Adjustment 
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Adjustment (Figure 6-17) 

Unless otherwise specified" brushes must follow linkage movement (brush detenting 

. mechanism engaged). 

1. Make certain brush assembly detent mechanism is engaged (brushes follow 

movement of linkage). 

2. Loosen two setscrews securing linkage to motor shaft and two setscrews 

se curing cam bru sh link to bru sh arm shaft. 

3. Set brush holder against brush stop with detent mechanism engaged. Align 

linkage according to part A" Figure 6-17. Tighten two setscrews securing 

linkage to motor shaft. Adjust dimension between cam brush link and disk 

cleaner base according to part C" Figure 6-17. Tighten two setscrews in 

cam brush link. 

4. Loosen two screws securing brush stop. Place O. 020-inch shim or feeler 

gauge ·between lower brush holder and brush stop (dimension A" Figure 6-17). 

Hemove slack in linkage by pressing brush stop toward brush holder and 

tighten two screws securing brush stop. 

5. Align linkage according to part B, Figure 6-17. Using a shim or feeler 

gauge, turn stop setscrew to establish a O. 020-inch gap (dimension B" 

Figure 6-17) between stop setscrew and brush holder. 

6. Align linkage according to part A, Figure 6-17. Loosen two setscrews 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

securing brush positioning stop. Hotate brush positioning stop against brush 

switch actuator until switch clicks. Rotate brush positioning stop an additional 0 
2 or 3 degrees and tighten both setscrews. 

Removal and Replacement (Figure 6-17) 

·No special instructions are required for removal and replacement except, when 

replacing motor or switch, use 2 drops of Loctite, Grade C, on threads of each 

securing screw. Perform check procedure following any replacement. 
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POSITION TRANSDUCER. OSCILLATOR. CHECK 

1. Connect oscilloscope probe to wire wrap pin 9B of card at location A20. 

2. Oscillator output voltage must be 2. 0 ± O. 3 volts peak-to-peak. 

3. Period of one complete sinewave must be 20 ± 1 usec (50 kHz nominal). 

4. Connect oscilloscope probe to wire wrap pin 7B of card at location A20. 

5. Oscillator output voltage must be 14. 0 volts peak-to-peak (minimum). 

HEAD SELECT PREAMPLIFIER. CAR.D REMOVAL AND HEPLACEMENT 

1. Stop spindle motor. 

2. Open cabinet front door and set AC circuit breaker to OFF. 

3. Open cabinet top cover. R.emove head cable clamp assembly. 

4. Disconnect each head cable plug connected to edge of card at locations E01 

and F02 (Figure 6-18) 

RELATIVE VERTICAL POSITION OF CABLE PLUG CONNECTION AND R/W HEADtS 
POSITION IN CARRIAGE IS SAME. 

HEAD CABLE 
PLUGS 

00 
03 
04 

07 
08 
I I 

c::::::J~-16 

c:::::Jr---19 

( 
HEAD SELECT 
PREAMP 
(LOCATION F02) 

..,....-------.... ~ HEAD CABLES AND 
ORIGINATING HEAD 
NUMBER 

CARRIAGE VIEWED 
FROM VOICE COIL 
POSITIONER END 71<14 

Figure 6-18. Head/Write Head Cable Connections 
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5. Hemove two wing studs at front of preamplifier card chassis and rotate 

chassis clear of carriage .. 

6.· Carefully extract card from chassis by pulling card straight away from 

connector. 

7. Install replacement card carefully so that connector pins are not damaged. 

8. Hotate preamplifier chassis into place and secure with two w~ng studs. 

NOTE 

Head cables should not cross. 'Plug of top read/write 
head connects to top position on edge of card at E01; 
plug of bottom read/write head connects to bottom 
position on edge of card at F02 • 

9. Connect head cable plugs to edge of head select preamplifier cards (Figure 

6-18) and replace head cable clamp assembly. 

HEADS LOADED SWITCH 

Check 

1. Stop spindle motor. 

2. Open cabinet front door and set AC circuit breaker to OFF. 

3. Open cabinet top cover. 

4. Remove disk pack. 

NOTE 

Switch transfer may be monitored by listening for an 
audible click or by connecting a multimeter across the 
switch leadwire terminals. 

5. Retract carriage to retracted stop. 
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6. Advance carriage until switch S300 clicks and check distance traveled. If 

necessary, loosen switch and adjust to achieve 0.180 - 0.260 inches travel. 

7. Retract carriage from switch transfer point in step 6 above until second click 

is heard. Replace switch if distance traveled exceeds O. 150 inches. 

8. Replace disk pack and close front cover. 

9. Set AC circuit breaker to ON and close front door. 

Removal and Replacement 

No special instructions are required for removal and replacement except, when re­

placing switch, use one drop of Loctite, Grade C, on threads on each screw securing 

switch to mounting bracket. Perform Heads Loaded Switch Check procedure following 

any replacement. 

o VELOCITY TRANSDUCER 

,·0 

Check 

NOTE 

It is necessary to position heads to a specific track 
location in the following procedure. This command 
may be derived by a field test unit or the applicable 
in-line diagnostic (refer to controller CE manual 
for procedure). 

1. Install a disk pack. 

2. Open cabinet rear door. Connect oscilloscope channel pr~be to test point C 

(velocity integrator) of card at location A17. 

3. Connect oscilloscope external trigger to test point 15A (T:::;32) of card at 

location A12'. Set triggering for positive. 

4. Connect oscilloscope ground to GRD jack on logic chassis maintenance panel. 

5. Set oscilloscope horizontal to 2 ms/ cm and vertical to 2 v/ cm. 
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_I 6. Start unit and allow heads to load. Command a 405-cylinder continuous seek. 

I 

7. 

NOTE 

The oscilloscope displays the velocity integrator saw­
tooth (ramps) output for .31 of the last 32 cylinders of the 
seek. The positive ramps occur at the end of a for­
ward seek; the negative ramps are related to the 
rever se seek. 

The last positive ramp and the last negative ramp must have an amplitude of 

2. 7 ± O. 3 volts. The absolute values of the two amplitudes must agree to 

within ±O. 35 volts maximum. 

8. If the above requirements are not met, perform the Integrator Gain Check/ 

Adjustment procedure, then repe.at this procedure. If requirements are still 

not met, replace velocity transducer. 

R.emoval and Heplacement(Figure 6-19) 

1. Open cabinet front door anj set AC circuit breaker to OF~. 

2. Open cabinet top cover. 

3. Hefer to Figure 6-19 and disconnect plug P304. 

4. Hemove two screws and washers securing velocity transducer end cap to rear 

surface of magnet assembly. Hetain cap, screws and spring (located inside 

cap). 

CAUTION 

Use care throughout following procedures so that ex­
tension rod doe s not· get bent. 

5. Use a pliers to unthread extension rod at the point it enters the rear of the 

head/ arm receiver. 

6. Carefully pull transducer magnet and extension rod out of the end cap end 

of transducer coil/ housing. 

7.' Pull transducer coil/housing from magnet assembly. 
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VELOCITY TRANSDUCER 
END CAP 

L 71NG 

EJm-D-

EXTENSION ROD 

-MAGNET ASSEMBLY 

P304 
VELOCITY TRANSDUCER 

MAGNET 

Figure 6 -19. Velocity Transducer Replacement 

7KI5 

8. Carefully unthread extension rod from transducer magnet. Moderate force 

may be required since Loctite was used on rod threads. 

CAUTION 

The magnet in the replacement velocity transducer 
may be rendered unuseable if it is allowed to touch a 
metal object. Keep it in shipping container until it,is 
to be installed. 

9. Slide replacement transducer coil/housing into magnet assembly. 

10. Observing the earlier caution, carefully remove replacement transducer 

magnet from shipping container. 

11. Grasp transducer magnet securely and carefully insert one end of it into 

coil/housing bore. Determine which end of transducer magnet is attracted 

into bore. This is the end in which the extension rod must be installed in 

the next step. Note the end and return magnet to shipping container. 

12. Apply 1 drop of Loctite, Grade C, to the extension rod threads that mate with 

transducer magnet. Thread rod into proper end of replacement magnet. 

Tighten with fingers only . 
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13. Carefully insert free end of extension rod into bore of coil/housing. Slide 

assembly into bore until threads of extension rod are visible behind head/ arm 0 
receiver. 

14. Apply 1 drop of Loctite, Grade C, to extension rod threads. Use a pliers 

and only mo~erate force to install extension rod tip in head/ arm receiver. 

15. Manually move carriage forward until transducer magnet is fully received 

into coil/ hou sing bore. 

16. Assemble spring and transducer end cap to rear surface of magnet assembly 

using two screws and washers. 

17. Connect plug P304. 

18. Perform Velocity Gain Check/ Adjustment procedure. 

19. Perform Integrator Gain Check/ Adjustment procedure. 

20. Perform Velocity Transducer Check procedure. 

21. Set AC circuit breaker to ON and close cabinet front door. 

CARRIAGE ALIGNMENT 

A carriage assembly is properly aligned when carriage motion is along a radial line 

to the spin axis of the spindle assembly. The following adjustment is required when­

ever the five screws securing the actuator mounting plate to the deck casting are 

loosened, or the spindle assembly is loosened from the deck casting. 

1. Refer to Head/ Arm Removal and Replacement procedure (steps 1 through 10) 

and remove head/ arm assembly 09. 

2. Close top cover and open front cover. 

3. Remove nine screw s from base of shroud. 

4. Disconnect rubber tube at brush cover. 

5. Remove screw holding disk cleaner cover and remove cover. 

6. Remove two screws from outside left shroud flange. 

7. Raise shroud clear of deck and set aside. 
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8. Install carriage alignment arm (P/N 87350900) on carriage at the head 09 

position. Tighten head/ arm clamps and alignment arm in place. 

9. Install carriage alignment ring (P/N 87351000) on spindle cone. 

CAUTION 

Head/write heads must be clean to prevent damage 
during the following operations. There is no require­
ment to protect heads if reasonable care is used. 
Protective pads or the use of other foreign materials 
may only introduce contaminants to the heads. Never 
touch a head face with fingers. 

10. Inspect read/write heads and clean them, if necessary, according to the 

procedures in the Preventive Maintenance s~ction of this manual. 

11. Slowly extend carriage until carriage alignment arm and ring are aligned 

approximately as shown in Figure 6-20. 

NOTE 

The actuator mounting plate pivots on a pin located 
beneath and to the rear of magnet assembly. Pivot­
ingmotion is tangential to the spindle and can occur 
only if the five screws securing the mounting plate to 
the deck are loose. 

[.

CARRIAGE ALIGNMENT 
ARM 

CARRIAGE ALIGNMENT 
RING 

...... --SPtNDLE 

.001-.003 INCH 

Figure 6 -20. Carriage Alignment 
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12. Check that clearance between ring and. arm tools is as specified in Figure 6 -20. 

13. If adjustment is required~ loosen five screws in mounting plate and establish 

required clearance between tools. Carefully and evenly tighten screws. 

Hecheck clearance and readjust if required. 

14. Heferto Head! Arm Hemoval and Heplacement procedure and install head 09. 

15. Install shroud on deck~ reversing the operations in steps 3 through 8. 

16. Perform Shroud Adjustment procedure. 

17. Perform Head/ Arm Adjustment procedure. 

18. Perform Index to Burst Check and Adjustment procedure. 

POSITION TRANSDUCER 

output Check 

1. Install disk pack. 

2. Open top cover and front door. 

3. Start unit and allow heads to load. 

4. Set power supply ±36V circuit breaker to OFF. 

5. Ground oscilloscope at GND jack on logic chassis maintenance 

panel. 

~ Connect oscilloscope channel probe to test point E (Even winding) 

on position transducer preamplifier card, located on main deck. 

7. Open cabinet rear door. 

8. Release logic chassis latch and swing chassis out. 

9. Connect oscilloscope external trigger to wire wrap·pin 7B (50 kHz 

oscillator) of card at location A20. Set horizontal time base to 

10 ]Jsec/cm. 

10. Manually move carriage between cylinders 0 and 405. 

NOTE 

Note that the signal goes through a series of high points 
(peaks) am lOIN' points (nulls) as the carriage is moved 
between cylinders 0 and 405. 
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11. Locate the maximum amplitude high point and record the peak-to­

peak amplitude (should be 9 (±l.S) volts). 

12. Locate the minimum amplitude high point and record the peak-to­

peak amplitude (should be 9 (±l.S) volts). 

13. Apply the values recorded in steps 11 and 12 to the following 

formula: 

max high point amp. - min point amp. 
~ lS% 

min high point amp. 

14. Manually move carriage and record the high point amplitude near 

cylinders 0 and 40S. The high point amplitude near cylinder 40S 

must be within ±6 percent of amplitude near cylinder o. 

IS. Disconnect oscilloscope channel probe at test point E of position 

transducer preamplifier card and connect it to test point B (Odd 

winding) of preamplifier card. 

16. Manually move carriage and examine trace amplitudes for a small 

number of cylinders (4 or S) near cylinder o. 

17. The observed amplitudes must agree with the value recorded in 

~ step 14 (near cylinder 0) to within ±S percent. 

18. If requirements of steps 11 through 14 and 17 are not met, go to 

adjustment. 

19. Set power supply ±36 V circuit breaker to ON. 

20. Close top cover and open front cover. 

21. Install disk pack. 

22. Start unit and allow. heads to load. 

Adjustment 

1. Depress Start/Stop switch to extinguish indicator Start switch. 

2. Open pack access cover. 

3. Remove disk pack. 

4. Remove 9 screws from bottom of shroud. 

83302300 F 6-Sl. 



5. Close front cover and open top cover. 

6. Disconnect the rubber tube at the brush cover. 

7. Remove retaining screw and disk cleaner cover 

8. Remove two screws in outside left shroud flange. 

9. Lift shroud from deck and set aside. 

10. Set power supply ±36 V circuit breakers to OFF. 

11. Remove yellow voice coil lead on deck. 

12. Use a 0.002-inch plastic feeler gage to check that movable segment 

of transducer is flush to locating pins (two on the top and one 

on the side). Feeler gage should not go between the transducer 

and guide pins. Refer to Figure 3-14. 

13. If requirement of step 12 is not met, loosen the two screws se­

curing the moveable segment of transducer to carriage. ,Apply 

pressure upward and toward the rear on the transducer and care­

fully tighten the two screws. 

14. Repeat step 12. 

15. Loosen screw that secures the thermo compensation tube to the 

spindle. 

16. Loosen the clamp that secures the. thermo compensation tube to the 

stationary segment of the transducer. 

17. Loosen the two screws securing the stationary segment mounting 

block (leave screws snug). 

18. Use screwdriver inserted in adjustment slots on mounting block to 

obtain a 0.004-inch gap between the adjacent faces of position 

transducer pieces (Figure 3-14). Tighten screws securing mounting 

block. 

Recheck parallelism of two transducer pieces. 

19. position thermo compensation tube so that flex mounting springs 

o 

are visually perpendicular to the fixed portion of the transducer, 4[) 
then tighten screw holding tube to spindle . 

• 6-52 83302300 F 



o 
I 
I • 

I 

o 

o 

20. Carefully align the thermo compensation tube and transducer clamp, 

then tighten clamp screw, making sure that clmap and transducer 

are parallel and below deck surface. 

21. Recheck parallelism of two transducer pieces. 

22. Repeat steps 8 through 18, of Output Check. 

23. Manually retract carriage. 

24. Install yellow voice coil lead on deck. 

25. Set power supply ±36 V circuit breakers to ON. 

26. Stop spindle motor. 

27. Remove disk pack, avoiding contact with index transducer. Close 

pack access cover and open top cover. 

28. Install shroud, reversing the operations of steps 4 through 9. 

29. Perform Shroud Adjustment procedure. 

30. Align mechanical vernier track indicator to read 0 after a RTZ 

command. 

31. Remove oscilloscope heads. 

32. Close front doo~ and front cover. 
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~~~~=---t-LOCATING 
PIN 

Figure 6 -21. Position Transducer "u" 

o Removal and Replacement of S"ta"tionary Segment 

1. Stop spindle motor. 

2. Open cabinet pack access cover. 

3. Remove disk pack. Avoid contact with index transducer. 

4. Set AC circuit breaker to OFF. 

5. Remove nine screws from shroud base. 

6. Close front cover and open top cover. 

7. Remove two screws from outside left shroud flange. 

8. Remove attaching screw and disk cleaner cover~ 

9. Lift shroud from deck and set aside. 

10. Remove screw securing thermo compensation tube to spindle. 

11. Remove screws securing stationary segment. 

o 
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12. Disconnect plug P-300 and rarove stationary segment from actuator. 

13. Hemove cable and thermo compensation tube from faplty segment and 

connect to new segment. Connect leadwires as follows: 

Transducer terminal Leadwire color 

1 yellow 

2 black 

14. Manually position carriage and movable transducer opposite location of fixed 

transducer. 

NOTE 

Mter installation1 fixed transducer flex springs must 
visually be at right angles to transducer bars, and 
transducer segIl).ents must not contact each other. 

15. Install replacement fixed transducer on actuator using both screws" positioning 

transducer against locating pin and a O. 004 shim held in front of movable 

transducer (Figure 6-12). 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

Carefully reposition carriage and movable transducer at several points along 

fixed transducer, checking clearance with shim. 

Install screw, flat and lock washers, clamp and thermo compensation tube 

tightly on sp~ndle, maintaining 900 angle of flex springs. 

Close top cover. 

Set AC circuit b".-eaker to ON. 

Perform Po sition Transducer OUtput Check procedure, steps 1 through 17. If 

the requirements of steps 11 through 14 and 17 in that procedure are not met, 

go to step 21. 

Perform Head! Arm Adjustment procedure (for each head). 

Open top cover. 

Install shroud" reversing operations of steps 5 through 8. 
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24. Perform Shroud Adjustment procedure. 

25. Close front cover. 

Hemoval and Heplacement of Movable Segment 

1. Stop spindle motor. 

2. Hemove disk pack. Avoid contact with index transducer. 

3. Set A C circuit breaker to OFF .. 

4. Open cabinet top cover. 

5. Hemove two screws securing movable segment to carriage. 

6. Disconnect four twisted pair leadwire connections to faulty transducer. 

7. Make four twisted pair leadwire connections to replacement transducer as 

follows: 

Transducer -Twisted Card Transducer Twisted Card 
Terminal Pair Color Connector Terminal Pair Color Connector 

1 black 6 5 black 1 

2 red 5 6 red 2 

3 white 9 7 white 3 

4 -,green 8 8 green 4 

8. Place one drop of Loctite" Grade C" on threads of screws to be used to 

secure transducer to carriage. 

9. Position replacement transducer segment against carriage (Figure 6-20). 

Use two screws prepared in step 8 to secure transducer to carriage (do not 

tighten). Slide the segment toward magnet and upwards against locating pins. 

Tighten screws. 

10. Carefully move carriage forward while observing adjacent faces of position 

transducer. Make certain that they do not contact or rub against each other. 

11. Perform Position Transducer Check procedure. 

12. Perform Head/ Arm Adjustment procedure (for each head) . 
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OFFSET CHECK 

1. Open cabinet front cover. 

2. Install a disk pack and close front cover. 

3. Start unit and allow heads to load. 

4. Using a voltohmmeter, measure the voltage at wire wrap pin l2A, 

l2B, lIB, l3A, l3B of card at location A17. The voltage tes~ 

point must be 0.0 ±0.2 volts dc. 

5. If the requirement is met, go to step 6. If requirement is not 

met, proceed as follows: 

a. Stop unit and allow heaqsto unload, then start unit and 

allow heads to load. 

b. Repeat step 4. 

c. If requirement of step 4 is still 'not met, troubleshoot 

logic related to test point not meeting requirement. 

6. Use a oscilloscope to check the voltage at test point B of card 

A17. Ground oscilloscope at test point A or Z of same card. 

Oscilloscope must indicate 0 ±20 mv. If requirement is met, 

check is complete. If requirement is not met, replace card at 

A17. 

VELOCITY GAIN CHECK/ADJUSTMENT 

6-56 

NOTE 

The waveforms shown in Figure 6-22 will very with 
with the unit temperature. Therefore, to pro­
vide an accurate check, this procedure must 
be performed with the unit at ambient temper­
ature. Do not perform this procedure unless 
the card has been replaced or the unit is not 
meeting access timing requirements. 
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1. Open cabinet front cover. Install a disk pack and close 

front cover. 

2. Start unit and allow heads to load. 

3. Open cabinet rear door. 

4. Connect oscilloscope external trigger to test point All-13A I 
(FWD SEEK) Trigger may be set for either positive or negative. 

5. Connect channel A of oscilloscope to wire wrap pin 32B (On 

Cylinder) at location A12. 

6. Connect channel B of oscilloscope to test point F (Current 

Sense) at location A17. 

7. Set both channels to Chop mode. 

NOTE 

It is necessary to position heads to a specific 
track location in the following procedure. This 
command may be derived by a field test unit or 
the applicable in-line diagnostic (refer to con­
troller CE manual for procedure). 

8. Corr@and unit to perform a 300 cylinder continuous seek between 

cylinders 0 and 300~ 

9. Make oscilloscope sensitivity settings according to Figure 6-22. 

83302300 F 

NOTE 

Figure 6-22 is representative only of seeks 
commanded by the access tester. Seeks com­
manded by the controller show a center ON 
CYLINDER pulse approximately 24 ms long and 
a current sense near ground during the same 
period. 
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TOP TRACE 
HOR -IOMS/CM 
VERT -5V/CM 

BOTTOM TRACE 
HOR -IOMS/CM 
VERT -.lv/eM 

7114 

Figure 6-22. Velocity Gain Adjustment 
(Access Tester Seeks Only) 

10. Compare the resulting trace to Figure 6-22. If the trace meets 

the requirement of the figure, disconnect oscilloscope; check 

is complete. 

11. If requirement is not met, adjust 5K potentiometer shaft on card 

at location A17 (bottom pot of card) until trace and figure 

agree. Disconnect oscilloscope. 

FINE POSITION GAIN CHECK/ADJUSTMENT 

1. Open cabinet front cover. Install a disk pack and close front 

cover. 

2. Start unit and allow heads to load. 

3. Open rear door and remove logic chassis covers. 

4. Connect oscilloscope external trigger to pin 9A (Any Seek) at 

location All. Set trigger to positive. 

5. Connect oscilloscope ground lead to GND test point A or Z of a 

logic card, or a convenient logic ground on back panel. 
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6. connect one channel of oscilloscope to test point C (Fine Posi­

tion Signal) at location A20. Set horizontal sensitivity to 1 

ms/cm and vertical sensitivity to 2 v/cm. 

7. connect other oscilloscope channel to test point E (On Cylinder 

Delay) at location A12. 

8. Set both channels to Chop mode. 

NOTE 

In following procedure it is necessary to conmand seek 
operations. These camarrls may be derived by either 
sui table software and the central processor or by a 
field test unit. If conmand is derived fran central 
processor, use a sequential read so as to keep unit 
on cylinder at each cylinder for al::x:>ut 25 ms. 

9. Command a one cylinder sequential forward seek (405 cylinder 

forward, one trace at a time) from cylinder o. 

10. 

11. 

12. 

NOTE 

Each of the 405 movenents constitutes a seek operation. 
A trace will occur for each seek. If variations appear 
in trace characteristics, they will occur gradually as 
the unit rroves from one track to the next. Failure to 
meet a requirement will. generally be preceded by a trend 
in that direction. 

Make trace comparison with Figure 6-23, part A for each of the 

405 seek operations. 

If requirements are met, disconnect oscilloscope; check is 

complete. 

If requirements are not met, adjust as follows: 

I 

I 

a. Command a one cylinder sequential forward seek from cylinder I 
O. 
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.- -r- - - ~ .;:~ -I- - - - -I-
_____ ----- _._-- ----- ----- _"p-- ___ e. ______________ _ 

-0.4 V MAX. 
t- \ 

I- -.. - -f- -:b - -I- -I'-

A CORRECT 
HOR -lMS/CM 
VERT -2V/CM B CORRECT 

HOR -lMS/CM 
VERT-O.2V /CM 

-... - r- - 1-+- I- -f- - - -

----- --~-- ----- ----- ----\ ----- ----- ----- ----- -----

I • _.l I 

C GAIN TOO HIGH 

\ 
I I I I I I 1 it 

HOR -lMS/CM 
VERT -O.2V /CM 

NOTE; ALL UPPER TRACES TPG A21 
ALL LOWER TRACES TP J A28 

D GAIN TOO LOW 

. Figure 6 -23. Fine Position Gain Adjustment 
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HOR -lMS/CM 
VERT -O.2V / CM 
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NOTE 

Adjustment of the potentiometer shaft will, 
to some extent, affect the trace for each seek 
operation. Each adjustment of the shaft must 
be followed by a repeat of the 405 cylinde~ 
scan to ensure that some other area is not 
now failing to meet requirements. 

b. Allow seeks to occur until requirements are not met, then 

adjust 20K potentiometer (Fine position Gain Adjust) shaft 

on card at location A20 until requirement is met. 

c. Repeat step l2a. 

d. If requirements are met, disconnect oscilloscope; adjustment 

is complete. 

e. If requirements are not met, repeat steps l2a through l2c. 

13. Replace logic chassis covers, close rear door and front cover. 

4[} INTEGRATOR GAIN CHECK/ADJUSTMENT 

o 

1. Open cabinet front cover. 

2. Install a disk pack and close front cover. 

3. Start unit and allow heads to load. 

4. Connect oscilloscope external trigger to wire wrap pin l5A (T~32) 

at location A12. Set trigger to positive. 

5. Connect oscilloscope ground lead to GND test point A or Z of a 

logic card. 

6. Connect oscilloscope probe to test point E (Desired Velocity 

Function Generator) at location A17. 

83302300 F 

NOTE 

It is necessary to command seek operations in 
the following procedure. These commands may be 
derived by a field test unit or the applicable 
in-line diagnostic (refer to controller CE 
manual for procedure. 
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7. Command unit to perform a 64 cylinder continuous seek between J 

cylinders 0 and 64. 

8. Adjust oscilloscope horizontal sensitivity to obtain one nega­

tive and one positive sloped trace (approximately 2 ms/cm). 

Set vertical sensitivity to 2 v/cm. 

NOTE 

Velocity integrator functions to fill in (smooth 
out) the stepped output of the D/A converter. 
Integrator gain must be adjusted so that· func­
tion generator output is smoothed out and does 
not contain points of discontinuity along its 
slope. Figure 6-24, part C, shows a faulty 
adjustment. 

9. Compare the trace to Figure 6-24, part A. Trace slopes must 

be smooth and contain no discontinuities. 

10. If requirement is met, disconnect oscilloscope; check is com-

plete.' If requirement is not met, adjust as follows: 0 
a. Set oscilloscope horizontal sensitivity to 1 ms/cm. 

b. Adjust 10K potentiometer shaft (Velocity Integratbr Adjust) 

on outer edge of card at location A17 (top pot on card) 

until trace slope is smooth and contains no points of 

discontinuity. 

c.. Disconnect scope; adjustment is complete. 

83302300 F 

o 



o 
o 
o 
o. 
o 
o 
o 

o 
o 

,C 
o 
o 
o 
o 
o 
o 
o 
0, 

o 
o 

A CORRECT 

C FAULTY 

83302300 A 

HOR - 2MS/CM 
VERT - 2V/CM 

HOR -IMS/CM 
VERT - IV/CM 

B CORRECT HOR -IMS/CM 
VERT - IV /CM 

NOTE: TRACE SHOWS FUNCTION 
GENERATOR OUTPUT (TPB, A21) 
FOR FORWARD AND REVERSE SEEK 
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Figure 6-24. Integrator Gain Adjustment 
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SECTION 7 

MAINTENANCE AIDS 

Information for this section is included in BR5A5 
Disk Storage Unit, Publication Number 83302400. 

SECTION 8 

PARTS DATA 

Information for this se ction is included in BR5A5 
Disk Storage Unit, Publication Number 83302500. 

SECTION 9 

WIRE LISTS 

Information for this section is included in BR5A5 
Disk Storage Unit, Publication Number 83302400. 

SECTION 10 

EQUATION SUMMARY 

(Not Applicable) 
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