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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 =

7}

3803-2/3420
XDO0005 | 2735739 See EC 845958
Seq 2 of 2 | Part Number History 1 Sep 79

© Copyright International Business Machines Corporation 1976, 1979

e PR

S



ccccCccccccCccccccccccecccccccccccc

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.

08-020
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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
3803-1,2,3/3420
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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)

Ca Al Hollow
pstan Alignment — .
< Adjusti
Tool (2515376) ——> Justing
Sleeve

Capstan
¢ Motor
Casting

A\

7

Front Side s
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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.”

corresponding casting marks. When all the sleeves equivalent, to make this measurement. 3.
are aligned with their casting marks, measure from

the sleeve tip to the end of the capstan motor 3. Replace fhe capstan assembly. See 08‘049 or

casting. Each should measure 9/32 +1/64 inch (7.1 08-050, “Capstan Assembly Replacement. (4]
+0.4 mm). Use a steel scale, P/N 450158 or B The front edge of the capstan should be 17/32

equivalent, to marke this measurement. +1/64 inch (13.5 +0.4 mm) from the reference

3. Replace the capstan assembly. See 08-040 or plate. If not, rotate all the sleeves until this
08-050, "Capstan Assembly Replacement.” condition is met.

B The front edge of the capstan should be 17/32 Figure 2.

+1/64 inch (13.5 +0.4 mm) from the reference
plate. If not, rotate all the sleeves until this
condition is met.

Preliminary

Adjustment
Figure 1.

9/32 + 1/64 inch
(7,14 £ 0,4 mm)

17/32 inch '
13,5 mm) \ / .
\_ - /
~ -
Reference
Plate

Zero Marks
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08-030, ““Capstan Assembly Removal.”

Turn each sleeve until all sleeves measure 3/32
+1/64 inch (2.38 +0.4 mm) from the sleeve tip to
the end of the capstan motor casting. Use a steel
scale, P/N 450158 or equivalent, to make this
measurement.

Replace the capstan assembly. See 08-040 or
08-050, “Capstan Assembly Replacement.”

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 the sleeves until this
condition is met.

Preliminary
Adjustment
3/32 £1/64 inch
(2,33 £0,4 mm)

n Final Adjustment

08-068

08-068
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CARR — CAPSTAN

CAPSTAN STATIC ALIGNMENT (Cont’d)

Capstan Assembly Having Round Support
(Assembly Left in Tape Unit)

Note: This procedure does not apply to tape unit Model 8
without the zero marks. For tape unit Model 8 without zero
marks, use the procedure on 08-068.

Check the zero mark on each sleeve for alignment
with its corresponding casting mark (loosen and
partially unscrew the sleeve locking nut if a sleeve
mark is obscured).

If the zero marks are not aligned, loosen the
locking nut and turn the sleeve 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 08-068.

Check for 17/32 +1/64 inch (13.56 +0.4 mm) from
the front surface of the reference plate to the front
edge of the capstan. If this dimension is not met
or you cannot see seven exposed threads on each
sleeve, remove the capstan assembly and follow
the procedure on 08-068.

3803-1,2,3/3420

17/32 inch

(13,5 mm) \ _
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CARR — CAPSTAN

CAPSTAN-TO-STUBBY BAR CLEARANCE
ADJUSTMENT (TAPE UNIT MODELS
4,6, 8)

Caution: Do not use a metal feeler gauge or any
metal object to measure the clearance. To avoid
damage to the tape path surface, use a tab card,
which is approximately 0.0065 inch (0.165 mm) thick,
to make this check.

The capstan-to-upper stubby bar clearance must be
0.006 to 0.010 inch (0.15 to 0.25 mm) at both reference
points @ and @ on the stubby bar, as shown. To
adjust, loosen the two screws @ in the upper stubby
bar, position the bar to correct clearance and
horizontal, then tighten the screws.

Note: Moving the stubby bar can affect the autocleaner
adjustments. See 08-382.

CAPSTAN-TO-STUBBY BAR CLEARANCE
ADJUSTMENT (TAPE UNIT MODELS
3.5, 7)

Caution: To avoid damaging the smooth surface of -
the tape path, do not use a metal feeler gauge or
any other hard object to measure the clearance.
One data-processing card, approximately 0.0065 inch
(0.165 mm) thick, can be used.

Check that the outside capstan diameter clears the
radius of the upper stubby bar by 0.006 to 0.010 inch
{0.15 to 0.25 mm) at @ and @. The flip-down mirror
must be centered between the capstan and the
EOT/BOT block. Loosen the screws @ on the stubby
bar to adjust it.

3803-1,2,3/3420
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CARR — CAPSTAN

CAPSTAN TACHOMETER
REMOVAL/REPLACEMENT
(TAPE UNIT MODELS 4 AND 6)

>

Unplug. the tachometer cable.

Remove the wedge_':and disconnect the fiber optic
bundle from the light manifold.

Loosen the cable clamps at the front and rear of
the capstan. : K

Loosen the protruding setscrew on top of the front
motor support. : ‘ ~

Carefully pull the tachometer and fiber optic bundle
out of the supporting block.

Reverse the procedure to install the tachometer.

6.

7. After installing the tachometer, perform the
Capstan Tachometer Check/Adjustment procedure
on 08-120. ) :

3803-1,2,3/3420

XD0800 | 2735818 See EC 845958
Seq 2 of 2 | Part Number History 1 Sep 79

© Copyright International Business Machines Corporation 1976, 1979

J

R N N T N

. B VYA YA Y-S Y N N Y- Y- N

)
N

P
/

\\J'

N4

/ﬁ‘vﬂ\ Jﬁ
R N

~
N4

’/;‘:}‘ ‘ﬁ‘:—“,\‘ \ﬁ\
R N

rﬁ\

S

™
N J

N

TN
N N 4

R

Y

£ o,

,\ }“

08-090

08-090

/

N

AT

N



C C C CCCCCCCCCCCCccccccccccececeeccececedg:
NOTES: , 08-100

3803-1,2,3/3420
XD0900 | 2735819 See EC 845958
Seq 1 of 2 | Part Num ber History 1 Sep 79 08-1 00

«© Copynight International Business Machines Corporation 1976, 1979



CARR — CAPSTAT! 08-110

CAPSTAN TACHOMETER
REMOVAL/REPLACEMENT
(TAPE UNIT MODELS 3, 5, 7)

Unplug the tachometer cable.

Remove the wedge securing the tachometer fiber
optic bundle to the light manifold; then remove the
fiber optic bundle.

Loosen the cable clamps at the front and rear of
the capstan. Remove the cable strap on the side of
the motor.

Loosen the protruding set screw above the front
motor support.

5. Carefully pull the tach/ometer and fiber optic bundle
out of the supporting block.

Reverse the procedure to install the tachometer.

7. After installing the tachometer, perform the
Capstan Tachometer Check/Adjustment procedure
on 08-130.
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CARR — CAPSTAN

CAPSTAN TACHOMETER
CHECK/ADJUSTMENT

(TAPE UNIT MODELS 4, 6, 8)

Follow the instructions in the sequence listed below:
Note: Model 8 — do not remove front cover.

1. Turn off tape unit power.

DANGER
Allow the lamp to cool before cleaning it.

2. Clean the fiber optic lamp (see 08-620).

3. Plug the capstan power cable into the test socket
on the bottom of the capstan motor contro! board
and turn on power.

If the fiber optic lamp has been off for more than
10 minutes, allow the fiber optic lamp to warm up
for 20 to 30 minutes before continuing.

A Display phase A and B on the oscilloscope as
follows:

« Display and sync plus on phase B (T-A1H2P04
test point) or pin B on the tachometer assembly.

« Display phase A (T-AT1H2J10 test point) or pin A
on the tachometer assembly.

« Invert phase A and put the scope switch in the
ADD position. (2 usec/cm.)

« With the scope in the uncalibrated mode, adjust

the four state lengths so they span 10 cm on the

scope face.

Total state length equals state length plus period
variation. Total state length should exceed 1.2 cm
for each of the four states.

6. If each of the four states exceed 1.2 cm, no
adjustment is necessary. |f not, do the following
adjustments.

Connect the oscilloscope to phase A test point
(T-A1H2J10) or pin A on the tachometer assembly
and sync plus (set scope at 2 usec/cm). With the
scope in the uncalibrated mode, adjust so that a
full tach period spans 10 cm on the scope face.

3803-1,2,3/3420

1.

12.
13.

Adjust potentiometer A and B on the tachometer
circuit card on the front of the capstan motor so
the average on-time (symmetry) is between 4.8 and
50 cm.

Repeat steps 7 and 8 for phase B using the phase
B test point (T-ATH2P04) or pin B on the
tachometer assembly.

Display both phases on the oscilloscope. Sync plus
on phase B. Invert phase A and put the scope in
the ADD position.

Total state length equals state length plus period
variation. With symmetry set, as in steps 4 and 5,
each total state length should exceed 1.2 cm for
each of the four states.

If this limit cannot be obtained, clean or replace the
tachometer. See 08-140, “Capstan Tachometer
Cleaning;” 08-090 or 08-100, "Capstan Tachometer
Removal/Replacement;” or 08-620, “'Fiber Optics
Lamp Removal/Replacement.”

Direction sensing: Sync oscilloscope auto and
check that —Backward Caps Motion (T-ATH2M12)
is plus. This verifies the correct direction sensing.

Turn off tape unit power.

Return the capstan power plug to its normal
operating position on on the capstan motor control
board.

XD1000 | 2735820
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08-120

Model 8 Capstan

State State State
l Length 3 l Length 4

Note: If the waterfall is greater than 10%, remove the
capstan tach and clean as instructed on 08-140.

A&B PINS

Potentiometer GND

PIN

Models 4 and 6 Capstan

Capstan

08-120



CARR — CAPSTAN

- CAPSTAN TACHOMETER
CHECK/ADJUSTMENT
(TAPE UNIT MODELS 3, 5, 7)

If readjustment is necessary, do it at the normal tape
unit operating temperature.

1.
2.

&

10.

12.

Unload the tape unit and turn off power.

Move the capstan motor plug to the test socket at
the bottom of the capstan motor control board.

Remove the cover from the circuit card on the
front of the capstan.

Turn on tape unit power.

Scope the capstan squaring pulses. Use test points
on the tachometer assembly or A1G2G02. Sync
positive on the tach pulses.

Adjust the scope so that one full tach period is
displayed on 10 cm.

If the waveform is +10% of 50/50 duration, the
output is satisfactory and is not the cause of the
problem. (Consider the center of the waterfall as
the point of transition.) (See Figure 1 and Note.)

If the waveform is satisfactory, go to step 10;
otherwise go to step 7.

Turn off tape unit power.

DANGER
Allow the lamp to cool before cleaning it.

Clean the fiber optic lamp. (See 08-620.)

Check the capstan fiber optics bundle for loose or
broken parts.

Turn on tape unit power. Allow the fiber optic
lamp to warm up for 20 to 30 minutes before
continuing.

Adjust the potentiometer on the tachometer circuit
card to obtain the waveform shown (+ during 40%,
minus duration 60%). This setting allows for
normal aging of components.

Turn off tape unit power and replace the capstan
motor plug in the “normal” socket. Be sure to
replace the circuit card cover.

If directed to this procedure by a MAP, return to
that MAP.

3803-1,2,3/3420

Figure 1.

Note: If waterfall @ is excessive, 109 of a full cycle or
greater, remove the capstan tachometer and clean the
tachometer disk and interrupter mask, following the procedure
on 08-140.

Squaring Circuit

Tachometer Circuit Board Potentiometer Adjustment

“G"” Pin “S" Pin Capstan Upper Stubby Bar

XD1000
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CARR — CAPSTAN | 08-140

CAPSTAN TACHOMETER CLEANING

If capstan operation cannot be adjusted to specified
limits, clean the lamp (see 08-620), try the adjustment
again, and then clean the tachometer disk and
interrupter mask. These parts do not usually require
cleaning.

Caution: If you damage the tachometer disk, you
must replace the entire capstan motor assembly.

Remove the tachometer to clean:

1. On Models 3, 4, 5, 6, and 7, remove the
tachometer by loosening the protruding setscrew
O on the front support. Remove cable clamp @ on
the side of the motor and carefully slide the
tachometer block out of support. On Model 8,
remove three screws @ fastening the front cover
and carefully slide the cover forward and off.

2. Pressing lightly with a dry cotton swab, P/N
556944, clean the disk and interrupter mask.
Note: The interrupter mask is not cleaned on Model 8.

3. If this does not remove all the contaminants,
slightly dampen the swab with tape cleaner.
Making sure that the swab is touching only the
disk surface, repeat step 2.

Caution: Do not use water.

4. Replace the tachometer by reversing the procédure
in step 1.

5. Repeat the Capstan Tachometer Check/Adjustment
procedure on 08-120 or 08-130.

Model 35,7 Model 4,6 Mode! 8

Note: Tach block shown removed
@ for illustration only.

3803-1,2,3/3420
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CARR — CAPSTAN R e | | 08-150

CAPSTAN DYNAMIC ALIGNMENT Bl Remove the left threading channel. B Remove the screws holding the front guide to the m

On NRZi-featured tape units, retract the rear
(NON-90,000 SERIES TAPE UNITS) Caution: Do not lose the two O-rings located ramp and the large screw that holds the ramp to movable guide, using the retracting clip on the tape
A ) . the reference plate. Remove the front guide. unit, P/N 2522983.

If the capstan assembly has been removed, perform behind the threading channel. — . . .
the Capstan Static Alignment procedure on 08-060 [ On NRZI-featured tape units, remove the small Ca}:jtlon: Do not lose the spring Pehmd the rear Note: The guide must retract cor-'npletc'ely' behind the
before attempting the capstan dynamic alignment. hose attached to the threading channel. Allow 3 to guide. (in NRZI-featured tape units only.) reference plate. Shape the retracting clip if necessary.
Note: Before starting the dynamic alignment, check the 5 inches (76 to 127 mm) of hose to extend beyond Caution: Do not allow the screw head to touch
vacuum column door for correct sealing. the reference plgte. If the hose falls out of the the tape. If necessary, fold a tab card several

reference plate, it may be necessary to remove the ' times and place it next to the screw head as
Look for tape in both stubby columns. If the tape is capstan motor to reinstall it.

shown @ to prevent screw-head-to-ramp
contact and damage to the reference plate.

not in both columns, an air leak may be the problem
caused by a misadjusted vacuum column door. See
08-680, “Vacuum Column Door Replacement and
Adjustment.”

Check tachometer operation. See 08-130, “Capstan
Tachometer Check/Adjustment.”

Do the following for dynamic alignment:

1. Switch the tape unit offline, using the switch on
the tape unit logic gate.

Attach the 3420 field tester.
Mount an undamaged CE work tape.
Momentarily press LOAD REWIND.

When the right reel starts turning, press and hold
LOAD REWIND until 20 to 30 feet (7.0 to 10.0 m)
of tape is on the left reel. '

6. Release LOAD REWIND and quickly press RESET
to stop tape motion and loading.

oA W

7. Open the front door and the vacuum column door,
and bypass the door interlock switch.

DANGER
Be extremely careful when the front door is 13. Use the long screw to fasten the ramp to the

open and the reels are turning to avoid personal reference plate. Press d‘?‘f"" on the right side of
injury the ramp for correct positioning.

15. With the vacuum column door open, turn the left
reel counterclockwise and the right reel clockwise
until small tape loops form in both vacuum
columns. .

16. Close the vacuum column door.
8. For additional clearance, loosen the two retaining

screws and slide the upper stubby bar away from 11. Remove the left threading plate on the vacuum 17. Press LOAD REWIND and START.
the capstan, then retighten screws. column door so that you can observe the tape

while making adjustments. Remove the rubber
door spacer behind the threading plate, if
necessary.

3803-1,2,3/3420
XD1100 | 2735821 See EC | 845958
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CARR — CAPSTAN

CAPSTAN DYNAMIC ALIGNMENT
(NON-90,000 SERIES TAPE UNITS) (Cont’d)

To align the capstan, use a hex wrench, P/N 2523723,
to turn the adjusters through the holes in the front of
the tape unit @.

To check dynamic tracking at the left carbide guide:

18.
19.

Set the field tester to read forward.

With tape moving forward, turn the left adjuster
© until the ramp surface @ is just visible. Turn
the adjuster clockwise to cause the tape to track
toward the rear of the machine, or
counterclockwise to cause the tape to track
toward the front of the machine.

L
1)

3803-1,2,3/3420
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20.
21.

22.
23.

24.
25.

26.

27.

28.

29.

30.

Set the field tester to read backward.

With tape moving backward, turn the upper
adjuster to obtain a slight clearance @.

Set the field tester to read forward.

With tape moving forward, turn the left adjuster
counterclockwise until the front edge of the tape
rides exactly on the front edge of the ramp @.

Set the field tester to read backward.

With tape moving backward, turn the upper
adjuster clockwise until the front edge of the tape
rides exactly on the front edge of the ramp @.

Repeat steps 22 through 25 until the tape rides
evenly on the ramp edge @ when the tape is
moving in either direction.

Turn both adjusters clockwise until the tape has a
slight clearance @ with the tape moving in either
direction.

Note: A slight clearance at the reference plate and front
of ramp @ and no front-to-back movement indicates
correct tracking. Verify that some capstan rubber is
visible @ at each edge of the tape.

When the rear movable guide is released @, the
tape will track toward the front of machine. (Only
NRZI-featured tape units have rear movable
guides.) The tape may flutter slightly near the rear
guide because of tape edge differences. Although
a slight flutter at the rear guide can be allowed, a
significant flutter at the rear guide or any flutter at
the front guide requires further checking or
adjustments or both.

Replace all parts previously removed. Ensure that
the O-rings are in place behind the threading
channel.

Perform the Capstan-To-Stubby Bar Clearance
Adjustment procedure on 08-080. The autocleaner
adjustment must then be checked. See 08-380.

On NRZ|-featured tape units, perform the
Mechanical Skew Check/Adustment procedure on
08-180 and the Read Electrical Skew Adjustment
procedure on 08-190. On other tape units,
perform the Mechanical Skew Check/Adjustment
procedure on 08-170.

Note: If the skew change (forward to backward) is more
than that specified in the procedure on 08-170 or
08-180, recheck the mechanical skew.

08-151

08-151
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CAPSTAN DYNAMIC ALIGNMENT Remove one short and one long screw from the 15. If no gap is visible, turn adjustable sleeve B | Note: A slight clearance at the reference plate and front
(90,000 SERIES TAPE UNITS) ' front of the carbide guide. clockwise 1/8 turn (45 degrees). Repeat as of ramp @ and no front-to-back movement indicates
. ; ; ; necessary to obtain the gap. correct tracking.
Note: If the static alignment was not done, check for 17/32 7. Remove the front carbide guide and threading ) } e
+ 1/64 inch (13.5 +0.4 mm) from the front surface of the ramp. 16. If the gap is excessive, turn slegve N
reference plate to the front edge of the capstan. Before B Use the long screw to fasten the threading ramp to counterclockwise until the gap is barely visible.
starting the‘dynam"cvaﬁgnment: check the vacuum door for ‘ the reference plate. Press down on the right side 17. Use the field tester to move the tape in both
correct sealing. Look for tape in both stubby columns, and if of the ramp for correct positioning. If a binder directions. If tape tracking changes when tape
the tape is not in both columns, an air leak may be the problem. head screw is used, replace it with a flat-head motion is reversed, adjust sleeve [l as follows:
See 08-680, “Vacuum Column Door Replacement and screw to eliminate interference while setting the ) -
Adjustment.” Perform the Capstan Tachometer tracking, or place a folded tab card between the a. If the tape rides toward the rear on a forward
Check /Adjustment procedure on 08-120 or 08-130. existing binder head screw and the ramp. A size 6 operation and tO\r:/ar d the front on 3 backV\:ard
. . . operation, stop the tape motion and turn sleeve
1. Switch tape unit offline. nut can also be used.

Kl clockwise a few degrees. Start the tape
motion and recheck. Repeat this step until there
is no visible variation.

2. Attach the 3420 field tester.

3. Load an undamaged CE work tape, set the field
tester to read forward, and move the tape forward
until the load-point sticker is past the BOT/EOT

" block.

b. If the tape rides toward the front on a forward
operation, and toward the rear on a backward
operation, stop the tape motion and turn sleeve

) a few degrees counterclockwise. Start the 24. After adjustment, lightly tighten the three locking

4. Turn tape unit power off. tape motion and recheck. Repeat this step until nuts and check the capstan for binds. When the

B Remove the left threading channel and left there is no visible variation. - capstan is free of binds, tighten all three locking
threading plate on the vacuum column door so that nuts.

18. With tape moving forward, observe the gap
between the tape edge and the rear carbide guide.
Turn sleeve [J counterclockwise until the gap just
disappears.

you can observe the tape while making
adjustments. Remove the rubber door spacer
behind the threading plate, if necessary.

R/W Cards,
Cooling Shrouds

Caution: Do not lose the two O-rings located

19. Recheck the front-to-back movement {see step 17).
behind the threading channel.

9. Loosen the two retaining screws and slide the Turning either sleeve [ or sleeve [l affects
upper stubby bar away from the capstan to obtain front-to-back movement. :
maximum clearance. Tighten the screws 20. Turn sleeve | an additional 1/24 turn (15 degrees)
temporarily. counterclockwise.

10.Clean the threading ramp and the left rear carbide 21. Observe the capstan from the top and bottom with
guide. Use a brush, P/N 2513590. the tape moving in both directions. Check that

11. With the vacuum column door open, turn the left wrinkling or distortion of the tape does not occur. o
reel counterclockwise and the right reel clockwise 22. If distortion occurs in one direction only, adjust (3 =
to form small tape loops in both columns. sleeve [} See step 17.

12. Close the column door carefully, turn on tape unit 23. If distortion occurs in both directions, adjust sleeve 25. Unload the tape.
power, and press LOAD REWIND and START to slightly clockwise.
start a mid-tape load. 26. Replace all the parts previously removed. Ensure

o that the two O-rings are in position behind the

13. Set the field tester to read forward. threading channel.

14. With tape moving forward, use a flashlight or
service lamp and look for a slight gap between the

rear edge of the tape and the rear carbide guide.

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

. ) ) 28. Perform the Mechanical Skew Check/Adjustment
Note: For the remainder of this procedure, do not adjust

. e procedure on 08-170 or 08-180.
sleeve B3 It was set during static alignment. Loosen all )
three locking nuts before making any adjustments. ‘ 29. If this is a Model 4, 6 or 8, perform the
Autocleaner Adjustment procedure on 08-382.

3803-1,2,3/3420
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CARR — MECHANICAL SKEW

MECHANICAL SKEW
CHECK/ADJUSTMENT
(1600 AND 6250 BPI TAPE UNITS)

Note: Go to 08-180 if the tape units are Model 3, 5 or 7
with the NRZI featt{re.

Mechanical Skew Check

If a tabe skew: problem-is suspected, do the following
maintenance check: :

The read card tést point locations are on the label

inside the front read card cover (Models 3, 5, and 7), or
on the rear read‘card cover (Models 4, 6, and 8).

See

the label on the logic gate for digital data test points.

For 6250 bpi tape units — do all the steps.

For 1600 bpi ta;;\e units — omit steps 3 through 5.

1.

2
3.
4

o

10.

Switch the tape unit offline.
Attach the 3420 field tester.
Turn off tape unit power.

Attach a jumper from T-ATM2D06 to T-A1K2P02
(this sets the tape unit for 6250 bpi operation).

Turn on tape unit power.

Mount and load a master-skew tape, P/N 432640

or 432641.

Set the field tester to read forward continuously
with the frequency switch set to 16.

With tape reading forward, set the scope for 2
usec/cm, 500 mV amplitude, and sync positive on
the track 2 read signal. Use the left test point on
the read card.

Using both probes, scope the digital output of
tracks 4 and 5. Use the horizontal control to align
the center of the waterfall for the leading track
slightly off the vertical centerline on the scope
face.

The forward mechanical skew (the time between

‘centers of track 4 and 5 waterfalls when reading

forward) should not exceed:

11.

12.
13.

14.

15.

16.

17.

Probe other tracks to verify that all the bits are in
the same byte.

Set the field tester to read backward continuously.

Sync scope negatlve and check the dlgltal outputs
of tracks 4 and 5. .

The backward mechanlcal skew (the time between
centers of tracks 4 and 5’ waterfalls when reading

- backward) should not exceed the specrflcatlon in

step 10.

Set the ﬁeld tester to AIt D|r and check that the
forward-to-backward mechanical skew is less than:

TU Model Fwd-to-Bkwd Skew
3or4 3.9 usec
5o0r6 2.4 usec
7 or 8 1.5 usec

If the mechanical skew check procedure indicates
that the skew is outside the given limits, go to the
Mechanical Skew Adjustment procedure on this
page. «

If the mechanical skew check indicates that the

skew is within the given limits, remove the jumper
(step 4).

0 ey Rpe
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TU Model Forward or Backward Skew
3oréd 4 1.3 usec
5 or 6 0.8 usec
" 7or8 “.0.5 usec
" 3803-1,2,3/3420
XD1300 | 2735823 See EC 845958
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Mechanical Skew Adjustment

When the mechanical skew check procedure indicates

that the skew is outside the given limits, or if you have

replaced or adjusted components which affect skew
(such as the read/write head or capstan assembly),
make the following mechanical skew adjustment.

Note: Remove the cooling hose to the read /write card shroud

for access to the skew-adjusting screw.

Caution: Inspect the tracking before adjusting the
skew plate. See 08-150, “Capstan Dynamic
Alignment,” step 18, for tracking information.

1.

See the Mechanical Skew Check procedure on this
page up to step 7, to set up the tester.

With tape reading forward, set the scope for 2
usec/cm, 500 mV amplitude, and sync positive on
the track 2 read signal. Use the left test point on
the read card.

Using both probes, scope the digital outputs of
tracks 4 and 5. Use the horizontal control to align
the center of the waterfall for the leading track
with the vertical centerline on the scope face.

Caution: Do not attempt to loosen the lock nut
on the adjusting screw.

aAEEkEE
HHHIE===EI

10.

-

—_—

1.

2.

¢

( ( CC C ¢
08-170

Turn the skew-adjusting screw (headless setscrew
with the lock nut on the rear of the skew plate)
until the centers of both waterfalls are aligned.

Scope other tracks to verify that all bits are in the
same byte.

Set the field tester to read backward continuously.

Sync scope negative and check the digital outputs
of tracks 4 and 5.

Do not adjust the head skew plate if the backward
mechanical skew (the time between centers of
tracks 4 and 5 waterfalls when reading backward)
is less than:

TU Model Forward or Backward Skew
3ord 1.3 usec
50r6 0.8 usec
7 or 8 0.5 usec

If the tape unit does not meet the specification in
step 8, recheck the capstan dynamic alignment
(08-150 or 08-160) and return to step 1 of the
Mechanical Skew Adjustment procedure.

Set the field tester to Alt Dir and check that the
forward-to-backward mechanical skew is less
than:

TU Model Fwd-to-Bkwd Skew
3or4 3.9 usec

‘Sor6 2.4 usec
7 or 8 1.5 usec

Repeat steps 8 through 10 until the specification
in step 10 is met.

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

Caution: Attach the cooling hose to the
read/write card shroud and remove the jumper
installed.

08-170



CARR — MECHANICAL SKEW

MECHANICAL SKEW

- CHECK/ADJUSTMENT

(NRZI-FEATURED TAPE UNITS)

The read card test point locations are on the label
inside the front read-amplifier cover. See the label on
the logic gate for the digital data test points.

Note: The skew is adjusted while scoping digital data pulses,
but since two such pulses are generated for every analog sine
wave verify the adjustment by scoping the analog sine wave.

Prerequisite: Perform the Capstan Dynamic Alignment
procedure on 08-150. :

Note: Remove the cooling hose to the read/write card shroud
for access to the skew-adjusting screw.

Initial preparations:
1. Attach the 3420 field tester.

2. Mount and load a -master-skew tape, P/N 432640
or 432641.

3. Set the field tester to read forward continuously.
4. Set the frequency switch to 8 (800 bpi).
To set up the scope:

5. Sync scope positive on the track 2 read signal
(9-track) or track 4 read signal (7-track). Use the
left test point on the read card.

6. Scope the read card digital output for tracks 4 and
5 (9-track), or P and 7 {7-track). See the label to
the left of the logic panel.

- To adjust the skew:

Caution: Do not loosen the lock nut on the
adjusting screw.

7. Adjust the head skew plate until the
negative-transition waterfalls displayed in step 6
are aligned. The adjustment screw is found on the
rear of the skew plate and is the headless

' setscrew with the lock nut.

To check the backward skew:

8. Set the tester to ;ead backward continuously.

9. .Sync'scope brpega‘tive and probe the points given in

10. The backward skew must not exceed:

TU Backward
Model Skew

3 0.6 usec
5 0.4 usec
7 . 0.25 usec

Note: If a different tape is used to check the skew from
that used to set the skew, it is not necessary to adjust the
head skew plate if the forward skew and the
forward-to-backward skew meet the limits given:

TU Forward Fwd-to-Bkwd
Model  Skew Skew

3 1.0 usec 2.0 usec

5 0.6 usec. 1.2 usec

7 0.4 usec 0.8 usec

11. If the skew exceeds the Iimits, ‘repe‘at the Capstan
Dynamic Alignment procedure on 08-150.

12. If the skew is within the limits, adjust the head
skew plate until the outside track signal either
leads or lags the inside track signal by the same
amount when going forward or backward. Track 4
is inside, track 5 is outside, on 9-track tape units.
Track P is inside, track 7 is outside, on 7-track tape
units. :

13. At the completion of the mechanical skew
adjustment in NRZI mode, ensure that the analog
sine waves for all tracks coincide at the read-card
test points (left side).

14. Check the capstan-to-stubby bar clearance. See
08-080, ““Capstan To Stubby Bar Clearance
Adjustment.”

15. Check the read and write electrical skew. See
08-190, ““Read Electrical Skew Adjustment’” and
08-200, “Write Electrical Skew Adjustment.”

Typical Scope Presentation of Skew

step 6. :
3803-1,2,3/3420 ‘ *
XD1300 | 2735823 See EC ‘845958
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CARR — READ SKEW - 08-190

- READ ELECTRICAL SKEW ADJUSTMENT
- (NRZI-FEATURED TAPE UNITS)

Prerequisites: Perform the Mechanical Skew
Check/Adjustment procedure on 08-180 and the
Read/Write Head Degaussing procedure on 08-280.

Adjustment is not necessary if the forward and
backward read skew is less than the following limits:

TU Read Skew
Model (Fwd and Bkwd) BEFORE
3 1.0 usec __.lP l—_
5 : 0.6 usec
7 0.4 usec 0 | | .
Initial Preparations: R pa I
1. Attach the field tester. 2 1
2. Load a master-skew tape, P/N 432641 or 432640. 3 —
3. Set the field tester to read forward continuously. 4 ™
4. Set the frequency switch to 8 (800 bpi). s ™
Determine the most lagging track: 6 ~
5. Sync scope positive on the track 2 read signal ; —
(9-track) or track 4 read signal (7-track). Use the
left test point on the read card. AETER
6. With the channel A probe, scope the NRZI ﬂ
deskewed read data track P at ATM2. (See the P—-—r__—l-——
label on the logic gate.) ' 0 ~— -
With the channel B probe, determine which is the (N pam— I
most lagging track. Look at the positive transition
(leading edge) of each track signal. (Track 7 in the ‘ AN R T
example.) 3 —

B Adjust the most lagging track’s pulse width to 1.0 “__r__—L__

usec by turning its potentiometer.

s__n—
Set the skew:
6 |
B). Adjust each remaining track’s pulse width until the ’
negative transition (trailing edge) lines up with the z | — -
trailing edge of the pulse adjusted in step 8. B s
10. Set the tester to read backward continously. *Not present on 7 track machines

11. Change the scope sync to negative.

12. Repeat steps 5 though 9 adjusting the backward
potentiometer.

13. Check the write electrical skew. See 08-200,
“Write Electrical Skew Adjustment.”

3803-1,2,3/3420
XD1400 | 2735824 See EC | 845958
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CARR — WRITE SKEW | | | 08-200

WRITE ELECTRICAL SKEW ADJUSTMENT
(NRZI-FEATURED TAPE UNITS)

500mv Tus
Prerequisites: Perform the Mechanical Skew . .-!i Channel A
Check/Adjustment procedure on 08-180 and the Read i
Electrical Skew Adjustment procedure on 08-190. l
Adjustment is not necessary if the forward and -..] EH-..IH

backward skew is within the following limits: .~ Sasasssasasana “um
. AN - =
B IEEEESRnen

YEEEEIN
500MV qmmme

3 1.0 usec
5 0.6 usec h |
’ T

Initial preparations:
1. ‘ Attach the field tester.

2. Load a master signal-level tape, P/N 461108A or BEFORE
432152A. | | » Bl
3. Set the field tester to write all ones. 0 ™ .
4. Set the frequency switch to 8 (800 bpi). 1M .
Zero delays: 2 Im B
5. Sync negative and scope Bus Out P (A1K2D07) 3 ™
with the channel A probe.
‘ 4 1
With the channel B probe, scope each track’'s write
deskew output (see the label on the logic gate) and 5 ML
adjust each track’s write deskew pot until the 6 ™
negative transition occurs 1.0 usec after the
negative transition on channel A. z M
Determme the most lagging track: AFTER
7. Sync positive on the read card test point of track 2 o B M
(9-track) or track 4 (7-track). Use the left test
point. 0 ™ .
Display track P at the NRZ| read deskew test point 1 ™
and scope the remaining points (see the label on ) I
the logic gate). Look at the negative transition
{trailing edge) to determine the most lagging track. 3 iml
To adjust the skew: a m
B Adjust each track’s write deskew potentiometer 5 m
until the negative transition (trailing edge) lines up
- with the negative transition of the most lagging 8 i
track (step 8.) 7 ™

*Not present on 7 track machines

3803-1,2,3/3420
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CARR — D-BEARING | 08-210

D-BEARING, RIGHT REAR MOVABLE
GUIDE

AND RETRACTOR
REMOVAL/REPLACEMENT —
(NRZI-FEATURED TAPE UNITS)

To remove the guide:

Remove the two screws that hold the D-bearing to
the front reference plate.

Remove the bearing.

Remove the single screw that holds the right rear
movable guide to the retractor.

Caution: Do not lose any parts caused by the
spring tension released by removing the screw.

To remove the retractor, continue as follows:

4. Disconnect the air-pressure hose from the
retractor.

5. From the rear, remove the three screws that hold
the retractor to the plenum cover and take out the
retractor.

6. Reverse the procedure to replace the retractor and
right rear movable guide. '

3803-2/3420 "~ L
XD1500 | 2735825 See EC 845958
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CARR — TAPE GUIDE AND RETRACTOR 08-220

| | LEFT MOVABLE GUIDE AND RETRACTOR
e REMOVAL/REPLACEMENT
| (NRZI-FEATURED TAPE UNITS)

Remove the two screws that hold the left threading
" channel to the reference plate.

Note: The retractor is built into the threading channel.

Caution: Be careful not to lose the two small
O-rings located behind the left threading
channel. )

Remove the left threading channel and disconnect
: the hose. Leave the hose protruding from the front
of the machine through the hole in the casting.

B Remove the large screw that holds the carbide
tape guide assembly.

4. Remove the solid guide, movable rear guide, and
spring.

5. Reverse the procedure to reassemble.

3803-1,2,3/3420
XD1500 | 2735825 See EC 845958
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CARR — TAPE GUIDE

TAPE GUIDE CHECK FOR
NRZI-FEATURED TAPE UNITS

81 Remove the three screws that hold the right
threading channel to the reference plate.

B Clean the oxide deposits from the D-bearing, front
flange, rear movable guide, and recessed area
around the rear guide.

3. Inspect the flange and guide for wear and replace
if the grooves are visible on their surfaces.

I Caution: Do not lose the two O-rings located
behind the threading channel.

Remove the left threading channel and disconnect
the hose. Ensure that the hose does not slip back
through the hole in the casting.

Clean the oxide deposits from the left front guide,
left rear movable guide, and the recessed area
around the rear guide.

6. Check that the right and left rear guides move
freely.

Reinstall the threading channels. Ensure that the
two O-rings are.in position behind the left
threading channel.

3803-1,2,3/3420
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XD1600 | 2735826 See EC 845958
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CARR — READ/WRITE CHECKS

READ FORWARD-TO-BACKWARD RATIO
TEST (TAPE UNIT MODELS 4, 6, 8)

Use this test to determine if a read/write head needs
replacement.

1. Degauss the head (08-280) and the cleaner blade
(08-390).

2. Obtain a customer good-quality representative tape
and write it at 6250 bpi on the unit being checked.
You can write it from the 3803 or the field tester.

3. Make at least three full reel read passes with each
tape after it is written.

4. Check read forward and backward amplitudes (all
tracks) at read card test points.

5. If there is a read backward problem, and the
amplitude in one direction is more than double the
amplitude in the opposite direction on any one
track, replace the read/write head. If you came
from 5B-001 to perform this test, and the
read/write head replacement is not required,
return. If read/write head replacement is required,
perform the removal/replacement procedure on
08-250, then return to 5B-001.

6. For field tester and tape control setup, see "'Read
Amplitude Adjustment’’ on 08-310.

Note: Verify that the tape is tracking correctly before any
head replacement because of the above criteria.

3803-1,2,3/3420

READ FORWARD-TO-BACKWARD RATIO

TEST (TAPE UNIT MODELS 3, 5, 7)

Use this test to determine if a read/write head needs
replacement.

1. Degauss the head (08-280) and the cleaner blade
(08-390).

2. Obtain a customer good-quality representative tape
and write it at 1600 bpi on the unit being checked.
You can write it from the 3803 or the field tester.

3. Make at least three full reel read passes with the
tape after it is written. :

4. Check read forward and backward amplitudes (all
tracks) at read card test points.

5. If there is a read backward problem and the
amplitude in the backward direction is less than
that of the read forward direction by 50% on any
one track, or 60% on the remaining tracks, the
read/write head should be replaced. If entry was
from 5A-000 and the read/write head replacement
is not necessary, return to 5A-000 and continue.

6. For field tester and tape control setup, see "Amp
Sensor Adjustment” on 08-290 or 08-300.

Note: Verify that the tape is tracking correctly before any
head replacement because of the above criteria.

XD1600 | 2735826
Seq 2 of 2 | Part Number

See EC 845958
History 1'Sep 79
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CARR — READ/WRITE OR ERASE HEAD 08-250

READ/WRITE OR ERASE HEAD ] ] After installing a new head, do the following:
Logic Card Pins

REMOVAL/REPLACEMENT D191 VIM2 612 011 912 | zome 1 i. Degauss the head. See 08-280, 'Read/Write Head
Beforg replacing the read/write heaq, perform the cD291 YiL2 G12, J11, J12 | Zone 2 Degaussing.
following to verify that replacement is necessary. CD391 VK2 612 11 912 | zone 3 2. Verify the tape tracking by performing the Capstan
Phase Pointer Analysis — Dynamic Alignment procedure on 08-150 or
Many t it ith MTE and not ENV d. Syne point be1ee

any temporary write errors wi and no Stand-alone mode Y1H2P06 - All Ones i
errors can be caused by phase-shift problems. Use the 3. Adijust the amp sensors ‘Models 3,5, and 7 see
following procedure to check for excessive phase A sync will occur at the beginning and ending 08-290 or 08-300), or adjust the read amplitude
pointers. Keep in mind that other tape-oriented all-ones marker, but only the phase pointer (Models 4, 6, and 8, see 08-310).
problems can cause the phase pointers to look bad. between these pulses are valid. 4. Adjust the mechanical skew. See 08-170 (1600 and

Before changing a read/write head, ensure that none of
the problems listed below exist. Occasional phase
pointers might occur because of envelope fallout.
Check the following:

To replace the read/write head:

1.

Turn off tape unit power.

6250 bpi tape units) or 08-180 (NRZI-featured tape
units).

On NRZI-featured tape units, adjust the read and

2. Remove the front read/write card cover by pulling write electrical skew. See 08-190, “Read Electrical
1. Bad tape it straight out. Skew Adjustment,” and 08-200, “‘Write Electrical
2. Low vacuum 3. Remove the two mounting screws, disconnect the Skew Adjustment.”
3. Dirty head hose, and remove the filler block (Models 4, 6, and
4. Incorrect voltages 8), or the rewind plunger (Models 3, 5, and 7).
5. Defective read or write cards
6. File-protect problems 4. Unplug the read/write cards from the head. See
7. Motion problems 08-260, "Read/Write Head Card
) i Removal/Replacement.”
Phase-shift scoping procedure (use a customer
good-quality representative tape): 5. Remove the nylon screw that holds the erase head
to the mounting plate. Carefully pull out the erase »
3803-2 Models 4. 6, 8 , head without damaging the wires. Care must be <« o
a. Check the SAGC setup. See 08-310. The SAGC taken not to damage the cable while unsoldering q’:/\\
should set up in 14 or less steps. the leads. BN
b. Loop write reliability test 3420R in 6250 bpi. Caution: When replacing the erase head, do not <N
) overtighten the nylon screw. It is not as strong o
c. Scope the phase pointers as a metal screw. Ensure that the grey wire is T
Logic Card Pins connected to the top pin, and the yellow wire is . »
connected to the bottom pin. ~
CD191 Y1M2 G12, J11, J12 | Zone 1 _
6. Remove the four screws from the mounting plate. \r
CD291 Y1L2 G12, J11, J12 | Zone 2 o
CD391 Y1K2 G12 J11 412 | Zone 3 Note: The left two screws are hex-heads. 0\
4 . ~N
) 7. Carefully pull the head and mounting-plate < %
d. Sync point assembly straight out. (If the locating pins bind, (F“‘/;f('iei";“‘e 8
Stand-alone mode A1G3M12 - Mark 1 - ALD rock the assembly to loosen.) .6, \ B
BW191
Caution: Do not loosen or remove the eight QL
3803-2 Models 3, 5, 7 skew-plate screws, as this causes the 0 > 3]
a. Ensure that the amp sensors are correctly set factory-set read/write head wrap angle to be 0
up. See 08-290. changed. Rewind Plunger
b. Loop write reliability test 3420L. 8. Reverse the procedure to install a new head. (Models 3, 5, 7)

c. Scope the phase pointers

3803-1,2,3/3420

845958
1 Sep 79
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CARR — READ/WRITE HEAD CARD

READ/WRITE HEAD CARD
REMOVAL/REPLACEMENT

‘From the rear of the unit, unsnap the upper half of
the read/write card cooling shroud.

From the rear of the unit, unplug the cable(s) from
the top of the card being replaced. (Models 4, 6,
and 8 have two cable plugs on the read card, Y
and Z, and one on the write card J-3.) (Models 3,
5, and 7 have J3 and J1 cables only.)

3. From the front of the unit, remove the decorative
head cover.

Disconnect the write card ground strap from the
front of the read/write head.

Unplug the card while holding the socket with one
hand, pull the front edge of the card straight up
with your other hand, rocking gently to loosen.

Caution: Before removing the read card, shape
the ground clip so it will clear the head plug
pins.

6. From the rear of the unit, pull the card straight out
until it clears the guides on the lower half of the
cooling shroud.

7. To install a new card, reverse the procedure.
Before changing the write head card, perform the
Write Head Driver Card Plugging procedure on
08-270.

Caution: Plug the cables correctly. The rear
cable Y has two heavy wires in addition to the
ribbon cable and is identified by a label on EC
733222.

8. Before installing a new write head card on Model
4, 6, or 8, perform the Write Head Driver Card
Plugging procedure on 08-270.

9. After installing a new read head card on Model 3,
5, or 7, perform the Amp Sensor Adjustment
procedure on 08-290 or 08-300.

10. After installing a new read head card on Model 4,
6, or 8, perform the Read Amplitude Adjustment
procedure on 08-310.

11. After installing a new write head card in any
model, the verify amplitude or amp sensor
adjustments on 08-290, 08-300, and 08-310.

3803-1,2,3/3420

12. After replacing the write card, shape the ground

strap in such a manner that the resultant forces are
in a downward direction 3. \

13. The cooling shroud reduces overheating of the

read and write head cards. Ensure that the cooling
shroud is reinstalled after working in this area.

XD1700 | 2735827 See EC 845958
Seq 2 of 2 | Part Number History | 1Sep79
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CARR — WRITE HEAD CARD 08-270

WRITE HEAD DRIVER CARD PLUGGING
(TAPE UNIT MODELS 4, 6, 8)

The write head card is model-sensitive and must be
plugged correctly.

When installing a new write head card, see the figure
shown for correct plugging.

The write head card can be one of the four part
numbers listed below:

3420 Model Part Number
4, 6,8 1845815
4, 6 1845792
Jumper Chart
8 1845799 For Part 1845791 and 1845815
268 1845791 Model 8 Models 4 and 6

Caution: If you use a write head card to
troubleshoot another tape unit, ensure that the
plugging is compatible with that tape unit.

o O OII
o O] |Oo

Write Head Card 4
Component Side View d = < Jumper Chart

N - For Part 1845792 and 1845799
~ =<
N Model 8 Models 4 and 6
~ ~
~

\\ 1 O
N O ® &—e® O

Wiite Head

3803-1,2,3/3420
XD1800 | 2735828 See EC 845958
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CARR — READ/WRITE HEAD

READ/WRITE HEAD DEGAUSSING

Caution: Do not use the degausser tool, P/N
451064, near any magnetic media because it erases
information.

1.

Unload the tape unit. Do not place the tape on top
of the tape unit because the degausser will be too
close.

Open the outer door and the vacuum column door.
Plug the degausser into an ac outlet.

While the degausser is at least 1 foot (30.5 cm)
away from the read/write head, press and hold the
pushbutton and move the degausser slowly toward
the head.

Hold the degausser against the front surface of the
head for about 10 seconds.

Pull the degausser straight away from the head
very slowly to a distance of at least 1 foot (30.5
cm) and release the pushbutton.

Check the electrical skew on NRZI-featured tape
units. See 08-190 and 08-200.

3803-1,2,3/3420

Read/Write Head Resistance Check Procedure
(Tape Unit Models 4, 6, 8)

1.
2.

Turn off tape unit power.

Remove the read/write card shroud. Disconnect
the read/write cards from the head and slide them
back even with the transport casting.

Use a calibrated Simpson* meter, not the CE tool
bag meter. Measure the total resistance across
each track of the head. Ignore the center tap of
the coil. The normal reading on the write coil is 1.7
ohms; the reject point on the write coil is 5 ohms
or greater. The normal resistance of a read colil is
3.6 ohms; the reject point on the read coil is 10
ohms or greater. Measure from the center tap to
each side of the read and write coils. The
resistance should be approximately equal.

Reinstall the read and write cards onto the head
and reinstall the card shroud.

Degauss the read/write head using the procedure
on this page.

*Trademark Simpson Electric Co.

XD1800
Seq 2 of 2 | Part Number
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CARR — AMP SENSOR 08-290

AMP SENSOR ADJUSTMENT - PE ONLY 3. Plug an attenuator card, P/N 5861455, into the read ,
(TAPE UNIT MODELS 3, 5, 7) card test socket. Insert the card with the ....!:.... FIELD TESTER ACCURACY CHECK
_ _ components to the left. The amp sensors can be adjusted offline using the
Note: Ensure that the -4 Vdc supply is correctly adjusted ....E’.... 3420 field tester, P/N 1765342, if the tester’s write
before making this adjustment. See 08-570, “DC Power cycle width meets the specifications below:
OV O = O L .

4. Sync scope minus (internal) and display the read
card digital data (T-A1N3) for the track you are
adjusting. See the label on the tape unit logic gate
for test points.

To adjust the amp sensors on a PE-only tape unit: Do 7- or 9-Track NRZI
steps 1 and 3 through 10 below if using the 3420 field
tester; do steps 2 through 10 below if using the 3803

tape control.

Supply Checks/Adjustments.”
Model 3 7.7 to 8.6 usec

Model 5 4.6 to 5.2 usec
Model 7 2.9 to 3.3 usec

31.1 to 34.4 usec
18.6 to 20.7 usec
11.6 to 12.9 usec

Note: If digital data does not exist, turn the read card
potentiometer until a good solid signal is obtained, as
shown in Figure B.

1. Field tester only. . . . :
y 5. Using an uncalibrated (variable) horizontal sweep,

adjust the scope so that one complete cycle is
displayed, as shown in Figure B.

a. Switch the tape unit offline using the switch on
the logic gate.

b. Attach the field tester, P/N 1765342. 6. Locate the correct potentiometer on the read card —4 Cycle Width -—
Caution: Ensure that the tester’s write ic;r;he track you are adjusting. See the label on the —
rd cover.

frequency is within specifications. See Field
Tester Accuracy Check on this page. 7. Turn the potentiometer counterclockwise while
observing the negative pulse until a dim trace

c. Load a master signal-level tape, P/N 432152A or : - —
461108A. exists, as shown in Figure A.

8. Then, turn the potentiometer slightly clockwise until
you have a solid digital data pulse, as shown in
Figure B.

d. Set the tester to write continuously, with the

frequency switch set to 32. To determine tester accuracy:

-

Switch the tape unit offline using the switch on the
logic gate.

Attach the field tester, P/N 1765342.

e. Go tostep 3. 9. Repeat steps 4 through 8 for each track.

2. ta trol only.
3803 tape control only 10. Remove the attenuator card, field tester, and the

a. Ensure that the tape control is offline. jumpers if used.

) 3. Load a master signal-level tape, P/N 432152A or
b. Load a master signal-level tape, P/N 461108A or 461108A.
432152A.
4. Set the tester to write continuously with the

c. Put the tape control in ROS Stop mode for
ALU2 with a compare register address of ‘21D’
(3803 Model 2) or ‘2CB’ (3803 Models 1 and 3).
This prevents termination of the subsequent
Write command.

d. Jumper T-ATN4D11 to T-ATNB5D10 at the tape
unit to rewind and unload the unit when Tape
Indicate is sensed.

e. From the tape control, write a continuous
pattern of all ones by jumpering A1R2J12 to
ground.

Caution: Ensure that the data pattern is all ones
and not a ripple pattern.

f. Go to step 3.

3803-1,2,3/3420

XD1900 | 2735829 See EC 845958
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frequency switch set to 32.

Sync scope plus (internal) and display T-A1K4G05
(tester Bus Out 2) and ensure that the cycle width
is as shown for the tape unit model you are '
checking.

Note: If the frequency of the tester is not within
specifications, and you wish to use it to adjust amp
sensors, replace the tester card, P/N 8216712, and repeat
steps 1-5 to ensure that the new card is within
specifications.

08-290
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CARR — AMP SENSOR

AMP SENSOR ADJUSTMENT - NRZI
FEATURE ,
(TAPE UNIT MODELS 3, 5, 7)

Note: Ensure that the —4 Vdc supply is correct before making
this adjustment. See 08-570, *“DC Power Supply
Checks /Adjustments.”

To adjust the amp sensors on a NRZ|-featured tape
unit (7- or 9-track): Do step 1 and steps 3 through 10
below if using the 3420 field tester; do steps 2 through
10 below if using the 3803 tape control. '

1. Field tester only.

a. Switch the tape unit offline using the switch on
the logic gate.

b. Attach the field tester, P/N 1765342.

Caution: Ensure that the tester’s write frequency
is within specifications. See Field Tester
Accuracy Check on this page.

c. Load a master signal-level tape, P/N 432152A or
461108A.

d. Set the tester to write continuously with the
frequency switch set to 8.

e. Go to step 3.
2. 3803 tape control only.
a. Ensure that the tape control is offline.

b. Load a master signal-level tape, P/N 461108A or
432152A.

c. Put the tape control in ROS Stop mode for ALU2
with a compare register address of ‘48D’ (3803
Model 2) or ‘481’ (3803 Models 1 and 3). This
prevents termination of the subsequent Write
command.

d. Jumper T-ATN4D11 to T-ATN5D10 at the tape
unit to rewind and unload the tape unit when
Tape Indicate is sensed.

e. From the tape control write (in NRZI mode, with
a mode set of 'CB’ for 9-track and ‘93" for
7-track) a continuous pattern of all ones by
jumpering A1R2J12 to ground.

Caution: Ensure that the data pattern is all ones
and not a ripple pattern.

f. Go to step 3.

3803-1,2,3/3420

. Remove the front head cover and plug an attenuator

card into the read card test socket. For 9-track units
(and 7-track units with EC 734949), use attenuator
card, P/N 5861452; for 7-track units without EC
734949, use P/N 5861448, and ignore tracks O and
1. Insert the card with the components to the left.

. Sync scope minus (internal) and display the read

card digital data (T-A1N3) for the track you are
adjusting. See the label on the tape unit logic gate
for test points.

Note: If digital data does not exist, turn the appropriate
read card potentiometer until a good solid signal is obtained,
as shown in Figure A or B. See the label on the card cover.

. Using an uncalibrated (variable) horizontal sweep,

adjust the scope for a negative pulse width of 5 cm,
as shown in Figure A.

Note: If a double trace at the positive transition is
apparent, as shown in Figure B, use the outermost
transition to obtain the 5 cm negative pulse width.

. Locate the correct potentiometer on the read card

for the track you are adjusting. See the label on the
card cover.

. Turn the potentiometer until the leading edge of the
positive-transition waterfall starts 4 cm from the
midpoint of the negative transition, as shown in
Figure C.

Note: An occasional trace before 4 cm is acceptable when
the adjustment is completed.

. Repeat steps 4 through 7 for each track.

9. Remove the attenuator card, field tester, and the

jumpers if used.

it LA
=

Figure B

N
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08-300

FIELD TESTER ACCURACY CHECK

The amp sensors can be adjusted offline using the
3420 field tester, P/N 1765342, if the tester’s write
cycle width meets the specifications below:

PE 7- or 9-Track NRZI
Model 3 7.7 to 8.6 usec 31.1 to 34.4 usec
Model 5 4.6 to 5.2 usec 18.6 to 20.7 usec
Model 7 2.9 to 3.3 usec 11.6 to 12.9 usec

—s

Cycle Width —

To determine tester accuracy:

—_—

Switch the tape unit offline using the switch on the
logic gate.

Attach the field tester, P/N 1765342.

Load a master signal-level tape, P/N 432152A or
461108A.

w

»

Set the tester to write continuously, with the
frequency switch set to 32.

5. Sync scope plus (internal) and display T-A1K4G05
(tester Bus Out 2) and ensure that the cycle width is
as shown for the tape unit model you are checking.

Note: If the frequency of the tester is not within
specifications, and you wish to use it to adjust amp sensors,
replace the tester card, P/N 8216712, and repeat steps
1-5 to ensure that the new card is within specifications.

a

N

I N N N N L
“ jr \‘h" / \ U} i \\//, W/\ @



(ccCccCcctccticceeecacc ( € CC«
¢

CARR — READ ADJUSTMENTS

READ AMPLITUDE ADJUSTMENT
{TAPE UNIT MODELS 4, 6, 8)

1.

Ensure that the -4 Vdc and +6 Vdc supplies are
correctly adjusted before adjusting the read
amplitudes. (See 08-570, “DC Power Supply
Checks/Adjustments.”’)

Clean the read/write head and tape path before
making adjustments.

Check the field tester accuracy.

Ensure that the density switch is set to the correct
setting and that the tester has been converted to
6250 bpi.

READ AMPLITUDE ADJUSTMENT (6250
BPI ONLY)

1.

Load a master signal-level tape on the tape unit to
be tested. The tape must be at load point for this
procedure to work.

If the TCU is not available, use the field tester for
this adjustment. However, because the tester
oscillator frequency varies, the read amplitudes
should be rechecked using the TCU as soon as
possible. If a field tester is being used, go to step
4. '

Connect a jumper between ground and pin
T-ATN3B04. Grounding T-ATN3B04 sets the
threshold level and enables the adjusting pots. Set
up the TCU in ROS Stop mode, ALU2 to Stop and
Write Compare Register address to '6D2" (see CE
panel operations on 12-010). Do a Write command
with data of all ones (not ripple). Connect a jumper
from T-A1N4D11 to T-ATN4D10 in the tape unit.
This causes the tape unit to rewind after sensing
the end-of-tape (EOT) marker. Go to step 5.

Connect a jumper from ground to T-ATN3B04. Set
up the field tester to write forward continuously
with the frequency switch set to 32.

Set up the scope to sync on a positive going signal
and display the digital read signal at T-A1TN3B07
(track 1). See Note 1.

Turn the potentiometer counterclockwise (for track
1) until the scope trace shows no digital data. Then
turn the potentiometer clockwise until the scope
picture looks like Figure 1. The square wave should

3803-1,2,3/3420

be a bright trace and the horizontal trace should be
dim.

After making adjustments, ensure that the analog
signal on each track is 2 V +.3 V. Remove all the
jumpers installed as per instructions in this
procedure. Remove the field tester (if it was used).

READ AMPLITUDE ADJUSTMENT
(1600,/6250 BPI)

1.

Load a master signal-level tape on the tape unit to
be tested. The tape must be at load point for this
procedure to work.

If the TCU is not available, use the field tester for
this adjustment. However, because the tester
oscillator frequency varies, the read amplitudes
should be rechecked using the TCU as soon as
possible. If a field tester is being used, go to step
4.

Connect a jumper from ground to A2R2J12 in the
TCU to write continuously with all ones (not ripple).
Perform the following sequence offline:

CMND 1 C3X Mode Set
CMND 2 01X Write

Connect a jumper from T-ATN4D11 to T-A1J2B02
to rewind and unload the tape after an EOT is
sensed. Connect a jumper from ground to
T-ATN3B04. Grounding T-ATN3BO04 sets the
threshold level and enables the adjusting pots. Set
up the field tester to write forward continuously
with the frequency switch set to 32. Note: Do not
install jumper from T-AIM2D06 to T-A1K2PO02 listed on
the 3420 tape tester for this adjustment.

Set up the scope to sync on a positive going signal
and display the digital read signal at the
T-ATN3B07 socket cable. (See Note 2.)

Turn the potentiometer counterclockwise (for track
1} until the scope trace shows no digital data. Then
turn the potentiometer clockwise until the scope
picture looks like Figure 1. The square wave should
be a bright trace and the horizontal trace should be
dim. :

Repeat step 6 for all tracks.

XD2000
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After making adjustments, ensure that the analog
signal on each track is 2 V +.3 V. Remove all the
jumpers installed as per instructions in this
procedure. Remove the field tester (if it was used)
and verify that the adjustment is correct by running
the OLT section 3420L using the same master
output tape used during the adjustment of the
amplitudes.

Running the OLT section 3420L at release 9 or
later, will require the sense switches to be set.
Refer to the OLT manual for switch setup
instructions.

Figure 1. Read Amplitude Signal

C ( C
e

Notes:

U CiC
®8-310

1. Only the track 1 potentiometer (test point T-AIN3BO07) is

present on a 6250 bpi card.

2. Digital read signalé for 1600 and 6250 bpi are:

Track Test Point Track Test Point
P T-ATN3B05 4 T-ATN3B10
0 T-A1N3B06 5 T-ATN3B11
1 T-ATN3B0O7 6 T-ATN3B12
2 T-ATN3B08 7 T-ATN3B13
3 T-ATN3B09
Read Card Test Points
p
0
1
2
READ CARD
3
4 e TEST POINTS
5 D 8
6 -
-
— 7 Plo (]
0fjo ]
1]e0 )
2o o
3o 0 o
410 ]
GNDf © o<+ AMP SENSE
5o -]
; \ elo ° REF. VOLTAGE
) 710 ]
N SAGC 1] o o | SAGC 2
J ‘ SAGC 4| © 0 I SAGC 8
&‘ k read card N
write card

Located on the back
of the read card.

08-310



CARR — READ ADJUSTMENTS

6250 SAGC CHECKS

Set the 3420 field tester to write start/stop, and the
frequency switch to 64. Install a jumper between
T-A1M2D06 and T-A1K2P02. Sync scope minus on
Move Command B at T-A1F2P12 and vary the go-up
time to observe a full SAGC setup (set Dn/Bkwd all the
way to rear of the tester) at the read card test points
©. The SAGC setup must be completed in 14 or less
steps on all tracks while writing. If the setup in any
track exceeds 14 steps, check: (If the SAGC sets up in
less than two steps, replace the read/write head)

Read head card

Vacuum level for low vacuum
Write head card

Read/write head

Capstan tracking

L=

Step 3

Step 11 Step 2

3803-1,2,3/3420

FIELD TESTER ACCURACY CHECK

The amp sensors can be adjusted offline using the
3420 field tester, P/N 1765342, if the tester’s write
cycle width meets the specifications below:

PE 6250

Model 3-4 7.7 to 8.6 usec | Model 4 1350-1600
usec

Model 5-6 (4.6 to 5.2 usec | Model 6 800-950 nsec

Model 7-8 2.9 to 3.3 usec | Model 8 500-600 nsec

<—— Cycle Width ——»i

—

To determine tester accuracy:

1. Switch the tape unit offline using the switch on the
logic gate.

2. Attach the field tester, P/N 1765342.

3. Load a master signal-level tape, P/N 432152A or
461108A.

4. Set the tester to write continuously, with the

frequency switch set to 32 for 1600 bpi or 64 for
6250 bpi.

5. Sync scope plus (internal) and display T-A1K4G05
(tester Bus Out 2) and ensure that the cycle width
is as shown for the tape unit model you are
checking.

Note: If the frequency of the tester is not within
specifications, and you wish to use it to adjust amp
sensors, replace the tester card, P/N 8216712, and repeat
steps 1-5 to ensure that the new card is within
specifications.

XD2000 | 2735830 See EC 845958
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CARR — ERASE HEAD 08-320

ERASE HEAD CHECKS

Polarity Check (All Models) R
, \ v
1. The top pin of the erase head must read plus with /@iﬁ / \ /

respect to the bottom pin when writing.
If the erase head polarity is wrong, correct it by
reversing the leads at the erase head.

Erasure Check (Tape Unit Models 4, 6,8)

Obtain an 800-bpi (NRZI) tape. If not available, use a
1600-bpi (PE) written tape, or you may use a CE work
tape that has been written with a pattern of all ones.

1. Switch the tape unit offline and load the CE tape.

2. Install a jumper from T-A1K2P02 to T-A1M2DO06,
placing the tape unit in 6250 bpi.

3. Use the field tester to write all ones continuously.
Set the frequency switch to 64. Set the tester /
switches to Write, Fwd, and Go, then to Reset and

Start. // -

4. Immediately remove the jumper installed in step 2
(to prevent any further SAGC setups.) Scope the
read card test points for tracks 4 and 5 (see the
back of the read/write card cooling shroud for test
point locations). Record the amplitude of the
envelopes observed for both tracks.

5. Stop the tape unit. Change the field tester switch
from Write to Read. Do not rewind.

6. Install a jumper from T-A1K2M10 to ground, which
enables you to erase in read mode.

7. Reset the tape unit. Set the switches to Fwd and
Go, then to Start.

8. Scope tracks 4 and 5 again and record the
amplitude of the envelopes of these tracks.

9. If the amplitudes in step 8 are more than 4% of
the amplitudes recorded in step 4, replace the
erase head.

10. Remove the jumper installed in step 6 and unload
the tape unit. Power the tape unit off, and power
on again to reset the erase unit check latch.

11. Return the tape unit to the customer if the problem
has been corrected.

3803-1,2,3/3420
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CARR — FEEDTHROUGH 08-330

FEEDTHROUGH CHECK

Switch the tape unit offline.

ey

Attach the 3420 field tester, P/N 1765342.

Mount an undamaged CE work tape. ’QIBG»‘

l
|

> W

a. Models 3, 5, and 7 — Set the tester to write in
Start/Stop mode. Set the frequency switch to
16. If the unit is NRZI-featured, set the

frequency switchto8 R —
b. Models 4, 6, and 8 — Install a jumper from Feedthrough ]

T-ATM2D06 to T-A1K2P02. Set the frequency

switch to 64. Set the tester switches to Write, 2y P-P I':eed;hro?gi;shfo;!g be

Fwd, and Go, then to Reset and Start. ess than 10% of P-P.

o

Change the switch to St/Stp.

5. Sync the scope negative on —Move tag at
T-A1K4B12 (Models 3, 5, and 7) or T-A1K6B12

Moses 4.6 and UEEEEARERD

6. See the label on the inside of the front head card Feedthrough should be less than .6cm. PE Envelope
cover for Models 3, 5, and 7, or on the back of the
read/write card cooling shroud for Models 4, 6, and
8, and scope the analog outputs for each track.

Note: The feedthrough signal precedes the record by 2.0
ms on Models 3 and 4; 1.2 ms on Models 5 and 6; and
750 usec on Models 7 and 8.

7. Replace the read/write head on a Model 3, 5 or 7 if
the feedthrough @ exceeds 10% @ of the read signal.
For a Model 4, 6 or 8 tape unit, set the amplitude
of the first SAGC step to 4 cm. Replace the
read/write head if the feedthrough @ amplitude is
greater than 0.6 cm (7% of the total read signal).

8. Remove jumper T-ATM2D06 to T-A1K2P02 installed
in step 4b.

6250 Envelope (SAGC Set-Up)

1.4ms
(Mod 8)

Feedthrough should be
less than .6 cm.

3803-1,2,3/3420
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CARR — FILE PROTECT

FILE PROTECT MECHANISM CHECK

Do not lubricate any part of the file-protect mechanism.
If the assembly does not operate correctly because the
plunger is binding, replace as follows:

Remove the two file-protect mechanism mounting
screws on the front of the unit.

2. Slide the assembly out the front.

Detach the two hoses from the rear of the
assembly (see Note 1).

4. Reverse this procedure to install a new assembly
(see Note 2).

After replacing the mechanism:

1. Check that the plunger extends 5/32 +1/32 inch
(3.96 +0.8 mm) in front of the right-hub flange.

2. Check that the plunger retracts freely behind the
hub flange.

a. Open the front door and pull out the door
interlock.

b. Press RESET, then press and hold LOAD
REWIND.

c. Push the file-protect plunger to the rear until the
end of the plunger is approximately flush with
the right reel hub flange. The plunger should
then retract fully under control of the vacuum.

Note 1: Identify the hoses (mark) before removing them. ~
Replace the hoses in the same location.

Note 2: It may be necessary to trim the end of the hoses to
ensure that they have a good seal when reinstalling them.

3803-1,2,3/3420
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CARR — HEAD MIRROR 08-350

HEAD-MIRROR STOP ADJUSTMENT
(TAPE UNIT MODELS 3, 5, 7)

Adjust the head-mirror stop: (1) if the tape catches on
the reference plate when threading or (2) if the rewind
plunger hits the mirror assembly during a high-speed
rewind.

To adjust the head-mirror stop:
1. Turn off tape unit power.

2. Pivot mirror assembly downward to expose the
stop screw.

Using a steel rule as a reference, adjust the stop
screw behind the head mirror until the front edges
of the mirror assembly, the cleaner block, and the
left carbide tape guide are flush or within 0.010
inch (0.25 mm) of each other.

Note: Flex the steel rule without twisting to touch all
surfaces.

Caution: Be careful not to let the mirror snap
back into position until the screw is correctly
adjusted.

Muror
teft Carbide

Assembly
Tape Guide Back Tape /

Guide Flange

Head Stop Screw

/ Cleaner Block

Capstan

Front Edge

1.\\ \\\ Steel Rule \“\ \\\S

Front Tape Guide Flange 0 010 nch (0,25 mm}

3803-1,2,3/3420
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CARR — AUTOCLEANER | ) ~ 08-360

AUTOCLEANER OPERATION
(TAPE UNIT MODELS 4, 6, 8)

Ribbon carrier guide spring

. loaded to front position. Use
The autocleaner protects the read/write head and finger to push to rear for head :
cleans the tape by means of a cleaning ribbon inspection/cleaning. Pressure moves

. . i i h
‘positioned crosswise to the tape between the tape and - ribbon carrier under head

: (left, when faci
the head. Tape is cleaned during: / mzcth;:efn acing
1. High-speed rewind ‘ Ribbon 8 N / Ribb

. oopon
2. Low-speed rewind

> Carrier
) : Front of the tape unit I (/ a \I Guide
3. A thread/load operation él'
. ‘ Spring tension and NS O
4. An unload operation vacuum moves ribbon ’\l 26 2
. . . i ay from
During tape cleaning operation, the autocleaner motor Ez;rd'e(rr?;;l\(:yfargng machine) @, \’\”//,{,’
is energized and the cleaning ribbon moves across the “~‘.:)‘)
tape at approximately 0.1 inch (2.5 mm) per minute.
. . . . . ) Pressure
During other operations, the cleaning ribbon is : » oF vacuum
positioned to the right of the write gap. ' 1s apphed
. . . L. to ribbon carrier
In use, the autocleaner is self-adjusting. Initial piston
adjustment is necessary only after replacement.
There is a cutout on the plastic cover over the erase
head which enables you to see the white ribbon when : SLT Plug and Cable
the autocleaner is not activated. YT
+12Vtognd = >——14 D02
FT323 °9
+12 Vsupply >—— DO7
WB022 77/1/
o=
48 vac
Pressure
[@ m==m Rewind is applied Auto- 1
Solenoid when the rewind cleaner
27031 solenoid is ) motor
electrically 27031
w deenergized
‘ /(BCULH’“
:lr::f;gre From from stubby
SW;;(;h to Pressure column plenum
twrn on @l Regulator g
motor
Pressure Switch
ZT031
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CARR — AUTOCLEANER - | 08-370

AUTOCLEANER REMOVAL/REPLACEMENT
(TAPE UNIT MODELS 4, 6, 8)

1. Unload the tape unit and turn off power.
From the front of tape unit:

Caution: Care must be taken when loosening
screws to ensure that the head is not damaged.

B Remove the two screws holding the autocleaner to
the upper stubby bar. Gently lift the front of the
autocleaner until the locators clear the countersunk
holes.

From the rear of the tape unit:
Disconnect the autocleaner power connector.

B Remove the two screws holding the adjustment
~ plate to the autocleaner mounting bracket.

5. Gently slide the autocleaner to the rear of the
‘ machine. Do not disturb the fiber optic bundles or
wires.

6. Reverse the above procedure to replace the
autocleaner.

7. After replacing the autocleaner, perform the
Autocleaner Adjustment procedure on 08-382.

3803-1,2,3/3420
XD2300 | 2735833 See EC 845958

Seq 1 of 2 | Part Number History ‘| 1 sep 79 08_370

« Copyright International Business Machines Corporation 1976, 1979




CARR — AUTOCLEANER (Contd)

AUTOCLEANER OPERATIONAL CHECK

1. With the door interlock pulled out, no tape
- mounted, and the column door open, press LOAD
REWIND and hold it down.

Place a piece of masking tape over the reels Head
loaded port.
Use a tab card to block the light from the —
photosensor on the EOT/BOT. EOT/BOT
. . Block
4. This should cause the autocleaner to snap under ~Ribbon [E3 *
the head and then return to its home position when
the card is removed. See 08-360. . ﬁ pd Upper Stubby Bar
e

5. If the autocleaner fails to operate or is sluggish,
proceed as follows:

BB Insert a tee between the output of the rewind
solenoid valve and the hose to the autocleaner.
Disconnect the rewind solenoid power plug.

Note: A temporary tee can be made by using a vacuum
switch tee from one of the dual switch positions, and two
small pieces of cleaner blade hose (P/N 1766567).

7. With a jumper between A1D4J09 and ground, hook
the pressure/vacuum gauge to the tee. No less
than 55 inches (1400 mm) pressure should be
measured for a Model 4, or 65 inches (1650 mm)
for a Model 6 or 8. If the pressure is good, inspect
the autocleaner for the cause of the sluggish
operation or replace the autocleaner.

8. If the pressure reading is bad, temporarily hook the
tee to a new autocleaner. If a good reading is
obtained, the first autocleaner is leaking. Check the
screws on the front of the ribbon carrier. Replace
the autocleaner if necessary. If a good reading is
not obtained, check the pneumatic system.

Remove the jumper A1D4J09 to ground.

B Disconnect the rewind solenoid power plug. Then
check that the autocleaner ribbon moves from the
bottom to the top approximately 0.10 inch (2.54
mm) per minute by marking the tape and observing
the direction while holding LOAD REWIND down.

3803-1,2,3/3420
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CARR — AUTOCLEANER (Cont’d)

AUTOCLEANER ADJUSTMENT
(TAPE UNIT MODELS 4, 6, 8)

See 08-080, ‘Capstan-To-Stubby Bar Clearance b
Adjustment before starting this procedure.

1.

If required, take up the loose ribbon by turning
counterclockwise the screw located at the rear of
the autocleaner on the side opposite the motor.

Loosen the two adjustment screws at @. Position d.

the screws to the center of their slots and tighten
them.

Loosen the two adjustment screws at @.

Observe the autocleaner ribbon position relative to
the read/write head surface. The left edge of the
ribbon may just touch the head at point @.
(Maximum clearance 0.015 inches (0.38 mm)). The
ribbon should not touch any part of the head
between point @ and point @. (If the edge of the
ribbon is folded, the ribbon position is too high). If
the ribbon is too high, adjust bracket @ toward the
rear of the machine. If the ribbon is too low, adjust
bracket @ toward the front of the machine. To
ease the adjustment:

a. Loosen screw @ on one side, adjust bracket the
desired amount, then tighten the screw.

b. Repeat for the other side, moving the bracket an
equal amount.

c. Observe the autocleaner ribbon position. Repeat
steps a, b, and c as required.

After the autocleaner ribbon has been correctly
positioned, check that:

a. The left end of the autocleaner thread channel
bed (glass bead) is 0.030 to 0.060 inch (0.76 to
1.562 mm) above the tape guide ramp edge. See
the figure, point @.

b. The right end of the autocleaner thread channel
bed (glass bead) is positioned below the top of
the EOT/BOT block @, so that the autocleaner
thread channel is approximately parallel with the
upper stubby bar, point @.

If either step 5a or 5b is incorrect, loosen the
screws at @ and reposition the autocleaner
assembly by tilting in the appropriate direction.
Loosen and tighten the screws for each trial
position.

3803-1,2,3/3420

7; Check to see that:

The autocleaner ribbon is correctly positioned.

. The autocleaner arm retracts and extends freely.

The autocleaner ribbon actuates back and forth
across the head freely. Verify by performing the
Autocleaner Operational Check procedure on
08-380.

The magnetic tape leader threads through the
channel freely by loading and unloading a reel of
tape several times.

?

Head

/0

Tape Guide

[_J—-a

030 to .060 inch
(0,76 - 1,52 mm)

™~Ribbon

EOT BOT
Block

/ Upper Stubby Bar
A

\ 006 to 010 inch

(0,15 to 0.25 mm)

XD2350 | 2736042 See EC 845958
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CARR — CLEANER BLADE

CLEANER BLADE GAUSS CHECK AND
DEGAUSSING

To check for a gaussed (magnetized) cleaner blade,
proceed as follows:

1.
2.
3.

Switch the tape unit offline.
Attach the field tester, P/N 1765342.

Load and make ready the tape unit with a good CE
work tape.

Set the tester to write continuously, with the
frequency switch set to 32 for PE, 8 for NRZI, or 64
for SAGC.

Probe the track analog signals at the read card test
points and record the individual track amplitudes.

Set the tester to read tape backward to load point,
and then to read tape forward.

With the tape reading forward, again probe and
record the individual track analog amplitudes at the
read card test points.

Compare both the write and read amplitudes
recorded earlier.

a. If the read amplitude is at least 90% of the
write amplitude, the cleaner blade is normal.
Remove the field tester and place the tape unit
online.

b. If the read amplitude is less than 90% of the
write amplitude, the cleaner blade should be
degaussed or replaced. Note: If the cleaner blade
is replaced, verify that the new cleaner blade is not
gaussed.

Remove the cleaner blade from the machine.

Caution: Do not use the degausser near
customer tapes, disk packs, and so on, because
data on these media may be destroyed.

3803-1,2,3/3420

10.

11.
12.

Using the degausser, P/N 451064:

a. Hold the center of the degausser surface against
the cleaner blade (surface of blade that touches
the tape).

b. Turn on the degausser and hold it against the
cleaner blade for a few seconds.

c. With the degausser still on, slowly withdraw the
degausser straight away from the cleaner blade
to a distance of approximately 1 foot.

Reinstall the cleaner blade on the tape unit.

Do the gauss check again before returning the tape
unit to the customer.

Note: If the degaussing was unsuccessful, replace the
cleaner blade and ensure that the new blade is not gaussed.
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CARR — PNEUMATIC

PNEUMATIC PRESSURE/VACUUM
CHECKS

General Instructions

Observe the following:

« All pneumatic measurements and adjustments
~should be made only after allowing the unit to warm
up for 15 minutes.

« To check pneumatic levels, consult the labels
located on the transfer valve and its distribution
manifold.

« Use a water manometer or a pressure/vacuum
gauge, P/N 5495384, to make the following
measurements. Use a pressure divider when
needed to make this measurement. Note: Go to
80-010 for instructions.

Caution: Pressure in Models'6’ and 8 and Model
7 NRZI-featured tape units exceeds 80 inches
(2032 mm of water).

« Use a hose adapter, P/N 2512745, to connect the
manometer hose to the smaller test point fittings.

Column Vacuum Level Check @

With tape loaded in all columns, measure the column
vacuum at the fitting on the tapered column plenum.
See the label on the transfer valve for correct vacuum
level.  If the vacuum level is not within specifications,
see 08-410, “Altitude Vacuum Level Adjustment.”

Threading Vacuum Check @

With the tape unit unloaded, ground pin T-ATN5B12
and measure the vacuum at the port indicated on the
transfer valve label. The chart on this page shows the
correct vacuum. If threading vacuum is not within
specifications, see 08-410, “Altitude Vacuum Level
Adjustment.”

" Transfer Valve Leakage Test

1. Cover the stubby column ports with masking tape.
See Figure 1. Do not let the tape overfap the stubby
bars.

3803-1,2,3/3420

. Place an 8-inch piece of magnetic tape in the

bottom of the right vacuum column to prevent
vacuum from entering the column.

. Cut a 12-inch piece of magnetic tape and lay it over

the left reel tach just below the read/write head.
Ensure that the tape loop is approximately in line
with the bottom of the capstan. See Figure 1.
Bypass the door interlock.

. With no tape on the r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>