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SAFETY

PERSONAL

The importance of personal safety cannot be
overemphasized. To ensure personal safety and the
safety of co-workers, follow established safety
practices and procedures at all times.

Look for and obey the DANGER notices found in the
maintenance documentation. All CEs must be familiar
with the general safety practices and the procedures
for artificial respiration outlined in IBM Form 229-1264.
For convenience, this form is duplicated to the right.

MACHINE

To protect machines from damage, turn off power
before removing or inserting circuit cards of
components. Do not leave internal machine areas
needlessly exposed, avoid shorting panel pins when
scoping, and handle machine parts carefully. In
addition, look for and observe the CAUTION notices
found in maintenance documentation.

A form for reader’'s comments is provided at the front
of this publication. If the form has been removed, send
your comments to the address below.

This manual was prepared by the IBM General Products
Division, Department 21H, Boulder, Colorado 80302.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining |BM equipment:

1. You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

2. Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.

3. After turning off wall box power switch, lock it in the
Off position or tag it with a "“Do Not Operate” tag, Form
229-1266. Pull power supply cord whenever possible.

4. When it 1s absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed
live electrical circuitry anywhere in the machine, observe
the following precautions:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or

metal cuff links.

Use only insulated pliers and screwdrivers.

d. Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used.

f.  Avoid contacting ground potential {metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally if necessary.

5. Wear safety glasses when:

a. Using a hammer to drive pins, riveting, staking, etc.

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel 'bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc.

f. Performing any other work that may be hazardous to
your eyes. REMEMBER — THEY ARE YOUR EYES.

6. Follow special safety instructions when performing special-
1zed tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

o

Q0o

7. Do not use solvents, chemicals, greases, or oils that have
not been approved by 1BM.

8. Avoid using tools or test equipment that have not been ap-
proved by IBM:

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles — -

this takes strain off back muscles. Do not hft any equip-
ment or parts weighing over 60 pounds

11. After maintenance, restore all safety devices, such as guards,

shields, signs, and grounding wires.

12. Each Customer Engineer 1s responsible to be certain that

no action on his part renders products unsafe or exposes
customer personnel to hazards. :

13. Placé removed machine covers in a safe out-of-the-way

place where no one can trip over them.

14. Ensure that all machine covers are in place before returming

machine to customer

15. Always place CE tool kit  away from walk areas where no

one can trip over 1t, for example, under desk or table

16. Avoid touching mi)ving mechanical parts when lubricating,
checking for play, etc.

17. When using stroboscope, do not touch ANYTHING — it
may be moving.

18. Avoid wearing loose clothing th_at may be caught in ma-
chinery. Shirt sleeves must be left buttoned or rolied above
the elbow.

19. Ties must be tucked in shirt or have a tie clasp (preferably
nonconductive) approximately 3 inches from end. Tie
chains are not recommended. )

20. Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position,

21. Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judyg - elimi fe acts.

ARTIFICIAL RESPIRATION

General Considerations

1. Start Immediately — Seconds Count
Do not move victim unless absolutely necessary to remove
from danger. Do not wait or ook for help or stop to
ioosen clothing, warm the victim, or apply stimulants.

2. Check Mouth for Obstructions
Remove foreign objects. Pull tongue forward.

3. Loosen Clothing — Keep Victim Warm _
Take care of these 1tems after victim 1s breathing by him-
self or when help s available.

4 Remain in Position
After victim revives, be ready to resume respiration if
necessary .

5. Call a Doctor
Have someone summon medical aid

6. Don’t Give Up
Continue without interruption until victim 1s breathing
without help or is certainly dead.

Rescue Breathing for Adults

. Place victim on his back immediately .

. Clear throat of water, food, or foreign matter.

. Tiit head back to open air passage.

Lift jaw up to keep tongue out of air passage.

Pinch nostrils to prevent air leakage when you blow.
. Blow until you see chest rise.

. Remove your 1ips and allow lungs to empty.

. Listen for snoring and gurglings — signs of throat obstruc-
ton.

.- Repeat mouth to mouth breathing 10-20 umes a minute.
Continue rescue breathing until victim breathes for himself.

<= -

Thumb and Final mouth-to-
finger positions mouth position

© NS WN =
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GENERAL INFORMATION

The initial selection sequence is the communication
between the channel and tape control that initiates an
operation.

During initial selection, the tape control obtains initial
status information that indicates the selected tape unit
availability. If the tape unit response indicates it is
available, the tape control activates lines that teel the
tape unit to perform a specific command. In response
to the command, the tape unit furnishes additional
status information that indicates its ability to perform
the specified command. If the tape unit is capable of
performing the command, the tape control activates
MOVE to the tape unit.

The communication between the tape control and tape
unit is over the device interface lines.

Device Interface Lines

The device interface is composed of the following lines
that perform the listed functions:

BUS OUT (nine lines): Transmits commands, amplitude
sensing levels, write data, and sense byte identification
to the tape unit.

MOVE tag: Initiates tape motion.

COMMAND tag: In conjunction with BUS OUT, initiates
the execution of a command. :

CONTROL tag: In conjunction with BUS QUT, initiates
the execution of a control command.

CLOCK/METER QUT: Allows the tape unit usage meter
to run. :

BUS IN (nine lines): Transmits status, sense
information, and read data to the tape control.

TACHOMETER IN/BUSY IN: When no tag is active,
this line indicates that the tape unit is busy. When any
OUT tag is active, this line carries the capstan
tachometer pulses to the tape control.

INTERRUPT: This line signals the tape control that one
of the following unusual conditions has occurred in the
tape unit:

+ Load check
e Loss of mechanical ready during a rewind

« Transition from Not Ready to Ready status
occurred :

3803-1,2,3/3420

+ Transition from Ready to Not Ready status
occurred while the MOVE tag was active.

+ Beginning of tape (BOT) was sensed during a read
backward operation.

Device Interface Lines

Bus-Out Lines (9)

BUS OUT Lines

C C C:C
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Tape Unit

BUS OUT COMMAND Tag
Bit Active

CONTROL Tag Active

0

Backward read

Rewind Unload

1

Forward read

Not used

2 Diagnostic (LWR) (Model 4, 6, 8 only)
Diagnostic (set high sense)
Pulse NRZI or 6250 BPI mode
4 Write (Model 4, 6, 8 only)
Diagnostic (set low sense)
5 Set Extend Stop Data security erase
(Model 4, 6, 8 only)
6 Reset error latches | (Model 4, 6, 8 only) Erase
Status
7 Not used Rewind

BUS IN Lines

COMMAND

BUS IN Bit STATUS Byte

CONTROL STATUS Byte

0 Backward Rewind Unload
1 Gap Control Not used
2 Diagnostic mode (Model 4, 6, 8 only) High
Sense ON
3 (Model 4, 6, 8 only) | NRZI or 6250 BPI mode
Opposite direction
4 Write status (Model 4, 6, 8 only) Low
sense ON
5 Extended Stop Erase
(Model 4, 6, 8 only)
6 Unit Check (Model 4, 6, 8 only)
(Model 4, 6, 8 only) | Rewind
Positioning

07-000




GENERAL INFORMATION (Cont’d)

INITIATING TAPE MOTION

All commands that involve tape motion (except Rewind,
Rewind Unload, and Data Security Erase), are
performed in the following manner:

« The tape control activates the tape unit
Forward/Backward latch to establish the proper
direction before activating the Move tag.

« The tape control activates and deactivates the
MOVE tag to start and stop tape motion. The
MOVE tag becomes Move Command in the tape
unit.

For Rewind, Rewind Unload, and Data Security Erase
commands the tape unit controls the start and stop of
the tape motion.

« The tape unit moves tape backwards to the
beginning-of-tape (BOT) marker for a Rewind or
Rewind Unload command.

« The tape unit moves tape forward to the
end-of-tape (EOT) marker for a Data Security Erase
command.

INTERMITTENT DROP READY PROBLEMS

Listed below are several cases of dropping READY
problems, with most probable causes listed first.
Examine the list and take any indicated action. If
original failure still exists (Ready light off and tape still
on reels) bits for sense byte 7 can be reliably scoped
on ALD FT114.

- 1. Vacuum Switches: Defective vacuum switches

" usually show up with dropping READY problems.
If sense byte 7 is available it can be helpful in
determining which vacuum column caused the
problem. A good test is to load the tape unit,
make it ready and tap the vacuum switches with a
screwdriver. This technique may cause the tape
unit to drop READY. If one switch is more
sensitive than the others, replace it. See ALD
ZT011

2. Fiber Optics: Faulty or marginal fiber optics can
cause loading problems, tape motion problems,
and dropping ready. Check seating of fiber optic
tubes at the light source. Check clearness of the
lamp, and if questionable, see 08-620.

3803-1,2,3/3420

Capstan Squaring: If capstan squaring is out of
adjustment it is indicated first by dropping READY
(tape pulls out of left column, or bottoms in right
column) when going into or coming out of a high
speed rewind. Be sure to remove the photocell
from the front of the capstan and clean the face of
the tach (do not do this on Model 8), using a clean,
dry lint-free cloth, before adjusting. See 08-130
(Model 3, 5, or 7) or 08-120 (Model 4, 6, 8) for
adjustment procedure.

Right Reel Slipping on Hub: Slippage can easily
be determined by loading a tape and turning the
right reel until tape in the columns is above, then
below the ports causing the right reel to drive.

Caution: Circuit damage or a blown Fuse (F12)
may result if the reel is held for more than five
or six seconds.

Hold the reel to keep the tape and hub from
turning and observe the slippage. Tape Damage
can occur if excessive pressure is put upon the
Tape Reel Flange.

No slippage should occur. If slipping is observed
go to 08-470 through 08-520.

Reel Tachs: Defective reel tachs can cause a tape
unit to fail to enter high speed rewind and also
cause dropping READY while in high speed rewind.
Tachs with glazed surfaces will cause the tape to
slip. If this condition is found, replace the Tach
Assembly. Also check for binds in the bearings. If
the tach wobbles it indicates a worn bearing. With
an equal amount of tape on each reel, scope the
tach outputs (ALD FT231) for plus pulses of similar
frequency, duration and amplitude. Make sure the
foam on the vacuum column door does not come
in contact with the tachs when the door is closed.

Reel Motor Boards: Either one can cause
intermittent problems. Check for cold flow solder
joints, cracked land patterns, and loose or pushed
in pins in the connectors. If boards are suspect,
interchange them with boards of the same part
number to isolate the failure. (ALD RMO0O1).

Door Interlock: Machine vibration can cause a
badly adjusted door interlock switch to open
intermittently. Also check main machine door latch
alignment. )
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Damaged Tape: Stretched or sliced tape will
cause READY TO DROP. If failing tape has been
retained, make one complete pass, using the field
tester.

Power Supply Check for loose terminal
connections. Ask operator if power check light has
been blinking. (Power check circuit is not latched.)
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CHECKS/ADJUSTMENTS/REMOVALS/REPLACEMENTS (CARR)

ALPHABETIC REFERENCE LIST

A

Air Bearing (see D-Bearing, Right Rear Movable Guide and Retractor Removal/Replacement)
Air Pressure Checks {see Pneumatic Pressure/Vacuum Checks) . . . . . . . . . . .
Altitude Vacuum Level Adjustment . . . . . . . . . . . 0L L L L.
Amp Sensor Adjustment — NRZI Feature (Tape Unit Models 3, 5, 7)
Amp Sensor Adjustment — PE Only (Tape Unit Models 3, 5, 7)
Autocleaner Adjustment (Tape Unit Models 4, 6, 8)
Autocleaner Operation (Tape Unit Models 4, 6, 8)
Autocleaner Operational Check . . . . . . . . . . . . . . . . . . . ..
Autocleaner Removal/Replacement (Tape Unit Models 4, 6, 8)

B

Belt Adjustment (see Pneumatic Supply Belts, Pneumatic Supply Pulley
Alignment)

Belt-Adjusting Tool Procedure . . . . . . . . . . . . . . . . . . .. ...
BOT/EOT Block Removal/Replacement-. . . . . . . . . . . . . . ..
BOT/EOT Voltage Checks and Adjustments . . . . .

Cc

Capstan Assembly Removal {(Non-90,000 Series Tape Units)
Capstan Assembly Removal (90,000 Series Tape Units)
Capstan Assembly Replacement (Non-90,000 Series Tape Units)
Capstan Assembly Replacement (30,000 Series Tape Units)
Capstan Cleaning, Glazed
Capstan Dynamic Alignment (Non-90,000 Series Tape Units)
Capstan Dynamic Alignment (90,000 Series Tape Units)
Capstan Squaring (see Capstan Tachometer Check/Adjustment)
Capstan Static Alignment
Capstan Assembly Having Round Support
(Assembly Left in Tape Unit)
(Assembly Removed from Tape Unit)
Capstan Assembly Having Square Support With Zero Marks
(Assembly Left in Tape Unit)
(Assembly Removed from Tape Unit) . .
Capstan Assembly Having Square Support Without Zero Marks
(Assembly Removed from Tape Unit)
Non-90,000 Series Tape Units .
Capstan Tachometer Check/Adjustment (Tape Unlt Models 3, 5, 7) S
Capstan Tachometer Check/Adjustment (Tape Unit Models 4, 6, 8)
Capstan Tachometer Cleaning e

3803-2/3420
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08-440
08-590

. 08-580

Capstan Tachometer Removal/Replacement (Tape Unit Models 3, 5, 7)
Capstan Tachometer Removal/Replacement (Tape Unit Models 4 and 6)

Capstan Tracking . . . . . . . . . . . . . . . . . .. ...
Cartridge Restraint Pressure Check . . .
Cartridge Restraint Removal/Replacement
Cleaner Blade Gauss Check and Degaussing
Column Vacuum Level Check . . . . . . . . . . . . . . . . ..
Cooling Fan Assembly Removal/Replacement .......

D

D-Bearing, Right Rear Movable Guide and Retractor Removal/Replacement
(NRZI-Featured Tape Units)
DC Power Supply Checks/Adjustments . . . . . . . . . . . . . . ..
Degaussing (see Read/Write Head Degaussing or Cleaner Blade Gauss Check and
Degaussing) . . . . . . . . ..o
Dented Capstan Repair (see Field Repair of Dented Capstan) . .

E

Erase Head Checks
Erase Head Removal/Replacement . .

Feedthrough Check
Fiber Optic Bundle Removal/Replacement .
Fiber Optics Lamp (Removal, Replacement, and Cleanmg)
Field Repair of Dented Capstans
Field Tester Accuracy Test
File-Protect Mechanism Check

G

Glazed Capstan Cleaning . . . . . . . . . . . . ..
Ground Check (see Tape Unit Ground Check)

H

Head-Mirror Stop Adjustment (Tape Unit Models 3,5, 7). . . . . . . .
Head Resistance Check (see Read/Write Head Resistance Check) . . . . . . . . . .
High-Speed Rewind Solenoid (Tape Unit Models 3, 5, 7)

Capstan-To-Stubby Bar Clearance Adjustment . . . . . . . . . . . . . . . . . ..
Cartridge Motor Removal/Replacement . . . . . . . . . . . . . . ... ...

08-000

08-020

08-020

.......... 08-340



CHECKS/ADJUSTMENTS/REMOVALS/REPLACEMENTS (CARR)

ALPHABETIC REFERENCE LIST (Cont.)

L

Left Movable Guide and Retractor Removal/Replacement (NRZI-Featured Tape Units) . . . . . . . . . . 08-220
Left Reel Hub and Motor Removal/Replacement/Adjustment . . . . . . . . . . . . . . . . . ... .. 08-560
Light Source (see Fiber Optics Lamp) . . . . . . . . . . . . . . ..o 08-620
Logic Panel Removal/Replacement (see 3420 or 3803 Logic Panel) . . . . . . . . . . . . . . .. ... 08-630
M

Mechanical Skew Check/Adjustment (NRZI|-Featured Tape Units) . . . . . . . . . . . . . . . . . ... 08-180
Mechanical Skew Check/Adjustment (1600 and 6250 bpi Tape Units) . . . . . . . . . . . . . . .. .. 08-170
Minireel Load Test . . . . . . . . . . L L e 08-800
P

Photosensor (see Fiber Optics) . . . . . . . . . . . . . . . ... 08-620
Pneumatic Compressor Pulley Alignment (Type 1 Supply) . . . . . . . . . . . . . . . . . . ... .. 08-438
Pneumatic Compressor Pulley Alignment (Type 2 Supply) . . . . . . . . . . . . . . . . .. .. .. 08-436
Pneumatic Motor Large (Stepped) Pulley Alignment . . . . . . . . . . . . . . .. ... 08-434
Pneumatic Pressure Level Adjustment (All Model Tape Units) . . . . . . . . . . . . . . . . . . . ... 08-420

Pneumatic Pressure/Vacuum Checks (Column, Regulator, Threading, Transfer Valve) . . . . . . . . 08-400, 08-405

Pneumatic Supply Belts Replacement/Adjustment (All Supply Types) . . . . . . . . . . . . . . . . .. 08-440
Pneumatic Supply Pulley Alignment (Type 3 Supply) . . . . . . . . . . . . . . ..o 08-432
Pneumatic Supply Stepped Pulley Replacement (All Types of Pneumatic Supplies) . . . . . . . . . . .. 08-430
Pneumatic Vacuum Pump Pulley Adjustment . . . . . . . . . . L L L L Lo e 08-432
Power Circuit Board (PCB) Removal/Replacement . . . . . . . . . . . . . . . . . .. . ... 08-575
Power Supply (see DC Power Supply) . . . . . . . . L L 08-570
Power Supply Printed Circuit Board Removal/Replacement (3803 Model 20Only) . . . . . . . . . . . .. 08-575
Power Window Adjustment . . . . . . . . . . L L L L e 08-640
Power Window Glass Removal/Replacement . . . . . . . . . . . . . . . . .. .. 08-670
Power Window, Rack, Limit Switch Adjustments . . . . . . . . . . . . . . ..o 08-650
Power Window Safety Bail Adjustment . . . . . . . . . . . . ... Lo Lo 08-040
Power Window Safety-Bail Cable Removal/Replacement . . . . . . . . . . . . . . . . . . . .. ... 08-660
Pressure Checks (see Pneumatic Pressure/Vacuum Checks) . . . . . . . . . . . . . . . . . ... .. 08-400
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Read Amplitude Adjustment (Tape Unit Models 4, 6,8) . . . . . . . . . . . . . . . . . . . . . ... 08-310
Read Electrical Skew Adjustment (NRZI-Featured Tape Units) . . . . . . . . . . . . . . . . . . .... - 08-190
Read Forward-to-Backward Ratio Test (Tape Unit Models 3,5, 7). . . . . . . . . . .. . 08-240
Read Forward-to-Backward Ratio Test (Tape Unit Models 4, 6, 8) . . . . . . . . . . . . . . . . . ... 08-240
Read/Write Head Card Removal/Replacement . . . . . . . . . . . . . . . . ... 08-260
Read/Write Head Degaussing . . . . . . . . . . . . . .. 08-280
Read/Write Head Resistance Check (Tape Unit Models 4, 6,8) . . . . . . . . . P 08-280
Read/Write or Erase Head Removal/Replacement . . . . . . . . . . . . . . . . . . . ... 08-250
Reel (see Left Reel... or Right Reel...) . . . . . . . . . . . . . . .., 08-280
Reel-Alignment Tool Modification . . . . . . e 08-465
Reel-Alignment Tool Preparation . . . . . . . . . . . . . . .. 08-460
Reel-Alignment Tool Zeroing . . . . . . . . . . . . L, 08-465
Reel Tachometer Removal/Replacement . . . . . . . . . . . . . .. 08-550
Regulator Air Pressure Check . . . . . . . . . . . L0 08-400
Right Reel Hub Individual Parts Replacement . . . . . . . . . . . . . . . . . 08-490
Right Reel Hub Removal . . . . . . . . . . . . . . s 08-480
Right Reel Hub Replacement/Adjustment . . . . . . . . . . . . . . . . . ... .. e e 08-500

Right Reel-Latch Rear Housing Pressure Test . . . . . . . . . . . . . . . . . . . . . . . . .... 08-520

Right Reel-Latch Rear Housing Removal . . . . . . . . . . . . . . . . . ... 08-470
Right Reel-Latch Rear Housing Replacement . . . . . . . . . . . . . . . . ... ... 08-510
Right Reel Motor Removal/Replacement . . . . . . . . . . . . . . . ... . 08-530
S
SAGC Checks (see 6250 SAGC Checks) . . . . . . . . . . . . . . . 08-310
Skew (see Mechanical Skew, Read Electrical Skew or Write Electrical Skew) . . . . . . . . . .. 08-170, 08-180
Stubby Bar Adjustment (see Capstan-to-Stubby Bar Clearance Adjustment) . . . . . . . . . . . .. .. 08-080
T
Tachometer (see Capstan Tachometer or Reel Tachometer)
Tape Guide Check for NRZI-Featured Tape Units . . . . . . . . . . . . . . . . . . . . . ... ... 08-230
Tape Guide Removal/Replacement

(See D-Bearing, Right Rear Movable Guide and Retractor or

Left Movable Guide and Retractor Removal/Replacement)
Tape Tester (see Field Tester) . . . . . . . . . . . . . . s, 08-290
Tape Unit Ground Check . . . . . . . . . . L, 08-600
Threading Vacuum Check . . . . . . . . . . . .. 08-400
Transfer Valve Leakage Test . . . . . . . . . . . . . L 08-400
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© CHECKS/ADJUSTMENTS/REMOVALS/REPLACEMENTS (CARR) 08-007

ALPHABETIC REFERENCE LIST (Cont’d)

\2
Vacuum Balance . . . . . . . . . L L L L e 08-800
Vacuum Checks

(See Pneumatic Pressure/Vacuum Checks, Vacuum Balance, Vacuum Column

Switch Check or Column Vacuum Level Check)
Vacuum Column Door Glass Removal/Replacement . . . . . . . . . . . . . . . . ... ... 08-690
Vacuum Column Door Replacement and Adjustment . . . . . . . . . . . . . . . . ... 08-680
Vacuum Column Switch Check . . . . . . . . . . . . . L s 08-450
w
Window (see Power Window)
Write Electrical Skew Adjustment (NRZI-Featured Tape Units) . . . . . . . . . . . . . . . . .. ... 08-200
Write Head Driver Card Plugging (Tape Unit Models 4,6, 8) . . . . . . . . . . . . .. .. ... ... 08-270
Numeric
3420 Logic Panel Removal/Replacement . . . . . . . . . . . . . . ..o 08-630
3803 Logic Panel Removal/Replacement . . . . . . . . . . . . . . . . . . ... 08-630
6250 SAGC Checks . . . . . . . . . L e e e 08-310
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CARR — CAPSTAN 08-010

CAPSTAN AND TRACKING CHECKS/
ADJUSTMENTS/REMOVALS/
REPLACEMENTS

This section includes the capstan drive assembly
(capstan and motor), the capstan tachometer, and all
the other components that affect tape tracking. The
read and write electrical skew adjustments (tape unit
Models 3, 5, and 7) are also included because they
must be rechecked after adjusting the mechanical
skew.

Each procedure in this section has the following
format:

Procedure title
Applicability:
tape unit serial number—90,000 Series* or
non-90,000 Series
tape unit model
recording format—1600 bpi or 6250 bpi
or NRZI-featured**
Prerequisite procedures
The procedure itself
Subsequent procedure (if any)

*90,000 Series serial-numbered tape units are machines
converted from 2420 tape units. These units have serial
numbers of 90,000 to 99,999, 43,001 to 43,084, and
45,000 to 45,054. All other serial numbers are
non-90,000 Series.

**NRZl-featured identifies a tape unit which is able to
process data in either 7- or 9-track NRZI mode.
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CARR — CAPSTAN

CAPSTAN ASSEMBLY REMOVAL
(NON-90,000 SERIES TAPE UNITS)

To retain an approximate capstan drive assembly
alignment, do not turn the hollow adjusting sleeves
when removing this assembly.

To remove the assembly:
1. Unload the tape unit and turn off tape unit power.

2. Loosen the two upper stubby bar mounting screws
and slide the bar down and to the right to increase
capstan clearance. Tighten the screws temporarily.

Disconnect the air hose(s) from the capstan motor
and the left reel motor.

Note: The two wires inside the motor cooling port were
used in manufacturing and should be ignored. Slip them
back into the port so they do not interfere with your work.

B Unplug the power cable from the capstan motor
control board.

Disconnect the tachometer cable.

B Remove the wedge holding the capstan fiber optic
bundle in the light manifold and pull out the
bundle.

Remove the spring cluster load nut and spring
cluster.

8. Remove the capstan assembly from the rear, being
careful not to snag any wires or damage the
capstan or reference plate.
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FIELD REPAIR OF DENTED CAPSTANS

Capstans may be dented if the protective capstan cover
is not used by customer personnel during cleaning
operations. These capstans can often be put back to
correct operation by using the following procedure:

Note: This procedure is to be used as a temporary measure
until the capstan motor can be replaced.

1. Use a spring hook (P/N 9900105 is recommended)
to gently ease the dented section outward.

Note: Do not pull the section out beyond the normal plane
of the capstan curvature.

2. Check the capstan for binds. If binds exist after the
dent has been removed, replace the capstan.

3. Check the capstan tracking.

4. Run all the diagnostic routines. Monitor the tape

unit for several days to ensure that it works
correctly.
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CARR — CAPSTAN

CAPSTAN ASSEMBLY REMOVAL
(90,000 SERIES TAPE UNITS)

1., Unload the tape unit and turn off tape unit power.

2. Loosen the two upper stubby bar mounting screws
and slide the bar down and to the right to increase
capstan clearance. Tighten the screws temporarily.

B Disconnect the air hose(s) from the capstan motor
and the left reel motor.

Note: The two wires inside the motor cooling port were
used in manufacturing and should be ignored. Put them
back into the port so they do not interfere with your work.

Unplug the power cable from the capstan motor
control board.

Note: If the tape unit has a square capstan support,
remove the read/write head cards and cooling shroud to
make removal of the capstan easier. See 08-260,
*“‘Read /Write Head Card Removal/Replacement.”

Disconnect the tachometer cable.

BE

Remove the wedge holding the capstan fiber optic
bundile in the light manifold and pull out the
bundle.

Remove the three nuts that hold the motor to the
main casting. When removing these nuts, use a
screwdriver to keep the slotted studs from turning
and make sure the hollow adjusting sleeves do not
turn.

Note: If a slotted stud is accidentally removed, replace it
before proceeding. The studs act as guides and help
prevent capstan and tachometer damage.

8. Remove the capstan assembly from the rear, being
careful not to snag any wires or damage the
capstan or reference plate.
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CARR — CAPSTAN | 08-040

CAPSTAN ASSEMBLY REPLACEMENT
(NON-90,000 SERIES TAPE UNITS)

Note: Before installing the capstan assembly, inspect the
capstan for damage. ‘

Caution: Be careful not to damage the capstan
wheel, reference plate, fiber optic bundie, or
tachometer cable when installing the capstan drive
assembly.

1. Slide the capstan assembly onto the threaded shaft
extending from the rear of the casting.

Slide the spring cluster onto the threaded shaft.

Install the spring cluster load nut and tighten until
the slack is removed, then tighten 4 to 4-1/4 turns
more.

Insert the fiber optic bundle in the light manifold
and install the holding wedge.

]

Connect the hose(s) to the capstan motor and the
left reel motor.

Reconnect the tachometer cable.

-

Move the capstan power wires from the old motor
to the new motor (not necessary for the Model 8
as the cable is wired internally). Check that the
wires are plugged as before, then attach the power
cable to the motor control board.

. Rear View of Capstan Motor
8. After replacing the capstan assembly, perform the

following procedures:

a. Capstan Static Alignment, 08-060

. k) i 2 White Wi
b. Capstan-To-Stubby Bar Clearance Adjustment, (Blue or Black] 1 Wire e Wires

08-080 | AN ‘ |
c. Capstan Tachometer Check/Adjustment, 08-0120 N\ N <+ 1033
or 08-130
‘ Q<___ To J3-1

d. Capstan Dynamic Alignment, 08-150 or 08-160 N
2 Wires (Blue, Black or Violet)

e. Mechanical Skew Check/Adjustment, 08-170 or ' \
08-180

f. On NRZI-featured tape units, Read Electrical
Skew Adjustment, 08-190 and Write Electrical
Skew Adjustment, 08-200 | .

Note: See the capstan motor wiring chart if the wires are
disconnected from the motor.
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CARR — CAPSTAN

CAPSTAN ASSEMBLY REPLACEMENT
(90,000 SERIES TAPE UNITS)

Note: Before installing the capstan assembly:
1. Inspect the capstan for damage.

2. See the Capstan Static Alignment procedure on 08-062
and perform the procedures on 08-062, 08-064, or
08-070.

Caution: Be careful not to damage the capstan
wheel, reference plate, fiber optic bundle, or
tachometer cable when installing the capstan
assembly.

1. Insert the capstan assembly and partially tighten
the three hex nuts.

2.  While tightening the three nuts, rotate the capstan
wheel to make sure it does not bind against the
reference plate or stubby bar. Tighten the nuts.

Move the capstan power wires from the old motor
to the new motor (not necessary for the Model 8
as the cable is wired internally). Check that the
wires are plugged as before, then attach the cable
to the motor control board.

B3 Connect the hose(s) to the capstan motor and the
left reel motor.

Reconnect the tachometer cable.

B @

Replace the fiber optic bundle in the light manifold.

Note: If the read/write head cooling shroud was
removed, replace it. See 08-260, ‘‘Read/Write Head Card
Removal /Replacement.”

7. Perform the following procedures in the order
listed:

a. Capstan Tachometer Check/Adjustment, 08-120
or 08-130

b. Capstan Dynamic Alignment, 08-160
c. Capstan-To-Stubby Bar Clearance Adjustment,

08-080
d. Mechanical Skew Check/Adjustment, 08-170 or
08-180
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CARR — CAPSTAN
CAPSTAN STATIC ALIGNMENT

Non-90,000 Series Tape Units

Loosen the spring cluster load nut three turns.

From the front, turn both adjusters
counterclockwise until they touch the bottom in the
threaded sleeve. Access is made through holes in
the faceplate.

Turn each adjuster two full turns clockwise.

4. Tighten the spring cluster load nut until slack is
removed; then tighten 4 to 4-1/4 turns more. If no
slack is present, loosen the cluster load nut [ until
the slack is just noticeable, then retighten 4 to
4-1/4 turns.

5. Perform the Capstan-To-Stubby Bar Clearance
Adjustment procedure on 08-080.

6. Check for 17/32 +1/64 inch (13.5 +0.4 mm) from
the reference plate to the front edge of the capstan
wheel.
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CARR — CAPSTAN
CAPSTAN STATIC ALIGNMENT (Cont.)

Capstan Assembly Having Square Support
Without Zero Marks (Assembly Removed
From Tape Unit)

1. Remove the capstan assembly. See 08-030,
“’Capstan Assembly Removal.”

Insert the capstan alignment tool, _P/ N 2515376,
through the front of the motor casting.*

B If necessary, rotate each hollow adjusting sleeve
until the shoulder of the alignment tool is 0.004 to
0.005 inch (0.102 to 0.127 mm) from the casting
surface for each sleeve.

4. Replace the capstan drive assembly. See 08-050,
"Capstan Assembly Replacement.”

Caution: Be very careful not to damage the
capstan wheel, reference plate, fiber optic
bundle, or tachometer cable when installing the
capstan assembly.

B The front edge of the capstan should be 17/32
+1/64 inch (13.5 +0.4 mm) from the reference
plate. If not, rotate the adjusting sleeves until this
condition is met.

*If tool is not available, perform the procedure on
08-064, step 2.

3803-1,2,3/3420
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0.004-0.005 inch
—> | le— (0.1-0.13mm)
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pstan Alignment — .
< Adjusti
Tool (2515376) ——> Justing
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CARR — CAPSTAN “ 08-064

CAPSTAN STATIC ALIGNMENT (Cont’d)

Capstan Assembly Having Square
Support with Zero Marks
(Assembly Removed from Tape Unit)

13:/32 inch

If the capstan alignment tool, P/N 2515376, is available, 1103 mm)

use the procedure on 08-062. If the tool is not
available, proceed as follows:

-

— -=17'32 inch
l (13,5 mm)

7

Remove the capstan assembly. See 08-030,
““Capstan Assembly Removal.”

Sleeve (One Revolution
0040 inch {1,02 mm]| Travel)

AL

If necessary, rotate each sleeve until the zero
marks align, and the sleeve tips are 13/32 inch
(10.3 mm) @ from the end of the capstan motor
casting. Use a steel scale, P/N 450158 or .—
equivalent, to make this measurement.

Casting

3. Replace the capstan assembly. See 08-050,
"'Capstan Assembly Replacement.”

Caution: Be very careful not to damage the
capstan wheel, reference plate, fiber optic
bundle, or tachometer cable when installing the
capstan assembly.

B The front edge of the capstan should be 17/32
+1/64 inch (13.5 +0.4 mm) from the reference
plate. If not, rotate all sleeves until this condition is
met.
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CARR — CAPSTAN

CAPSTAN STATIC ALIGNMENT (Cont’d)

Capstan Assembly Having Square
Support with Zero Marks
(Assembly Left in Tape Unit)

1.

Check the zero mark on each sleeve for alignment
with its corresponding casting mark.

If the zero marks are not aligned, turn the
adjustable sleeves in the direction that requires the

least rotation to align the sleeve and casting marks.

Note: If any sleeve requires more than 135 degrees of
rotation, remove the capstan assembly and follow the
procedure on 08-062 or 08-064. \

When all the sleeves are aligned with their casting
marks, measure from outside edge of each sleeve
to the edge of the capstan casting. Each should
measure 17/32 +1/32 inch (13.56 +0.8 mm) @; all
should be within 1/32 inch (0.8 mm) of each other.
Use a steel scale, P/N 450158 or equivalent to
make this measurement.

If the previous check is not within specifications,
rotate each sleeve, where necessary, to meet this
condition. ~
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CARR — CAPSTAN

CAPSTAN STATIC ALIGNMENT (Cont’d) Model 8 (with Zero Marks, See Fighre 2) Model 8 (without Zero Marks, See Note
on Figure 2)
Capstan Assembly Having Round Support
(Assembly Removed from Tape Unit) 1. Remove the capstan assembly. See 08-020 or 1. Remove the capstan assembly. See 08-020 or

08-030, “Capstan Assembly Removal.”

HE Turn each sleeve until the zero marks align with the 2
corresponding casting marks. When all the sleeves
are aligned with their casting marks, measure from
the sleeve tip to the end of the capstan motor

) _ casting. Each should measure 3/32 +1/64 inch
Bl Turn each sleeve until the zero marks align with the (2.38 +0.4 mm). Use a steel scale, P/N 450158 or

Models 3, 4, 5, 6 and 7 (See Figure 1)

1. Remove the capstan assembly. See 08-020 or
08-030, ““Capstan Assembly Removal.”
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