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Preface

This manual contains the maintenance information
necessary to service the System/36 72MD diskette
magazine drive and adapter. This manual includes
maintenance procedures, FRU descriptions, interface
descriptions, and sequence of events sections to aid in .
diagnosing machine failures not found by the MAPs.

This manual uses a specific range of words so that the .
text can be understood by customer engineers in
countries where English is not the normal language.

It is assumed that the customer engineer (CE) or

customer service representative (CSR) using this manual

has been trained on System/36 as described in the

System/36-5360 New Product Planning Technical .
Service Letter.

Second Edition (April 1984)

This major revison makes obsolete SY31-9006-0. Changes or additions were
made to reflect technical changes in the product.

The drawings and specifications contained herein shall not be reproduced in whole
or in part without written permission.

IBM has prepared this maintenance manual for the use of IBM customer
engineers/customer service representatives in the installation, maintenance, or
repair of the specific machines indicated. IBM makes no representations that it is
suitable for any other purpose.

Information contained in this manual is subject to change from time to time. Any
such change will be reported in subsequent revisions or Technical Newsletters.

References in this publication to IBM products, programs, or services do not imply
that IBM intends to make these available in all countries in which IBM operates.

Publications are not stocked at the address given below. Requests for IBM
publications should be made to your IBM representative or to the IBM branch
office serving your locality.

This publication could contain technical inaccuracies or typographical errors. A
form for reader’'s comments is provided at the back of this publication. If the form
has been removed, comments may be addressed to IBM Corporation, Information
Development, Department 245, Rochester, Minnesota, U.S.A. 55901. IBM may
use or distribute whatever information you supply in any way it believes
appropriate without incurring any obligation to you.

©Copyright International Business Machines Corporation 1983, 1984

About This Manual

The service procedures in this manual are numbered.

The MAPs can send you to a specific procedure in
this manual.

Other System/36 MiMs can send you to a specific
procedure in this manual.

Steps in a procedure in this manual can send you to
another procedure in this manual or in other
System/36 M!Ms.

The index can send you to procedures where key
words can be found.

Related Publications

System/36 Hardware Publications
« General Maintenance Information Manual, SY31-8999

« Processing Unit and Channel Maintenance Information
Manual, SY31-9000

. Data Storage Attachment Maintenance Information
Manual, SY31-9001



Safety

Danger and Caution Notices

In the System/36 maintenance manuals, the word
DANGER informs you of conditions that could cause
personal injury or death. (The word HAZARDOUS or
WARNING may appear on labels on machines and
field-supply items.) The word CAUTION informs you of
an action that could cause damage to a program, to a
device or system, or to data.

Danger Notices
Danger notices appear in the following procedures:

93-306  Cover Interlock Switch Service Check and
Adjustment

93-307 72MD Removal and Replacement

93-327  Carriage Bed Assembly Orient Adjustment

93-370  Drive Control Card Output to Carriage Bed
Stepper Motor Service Check

93-371  Drive Control Card Qutput to Picker/Cam
Stepper Motor Service Check

93-380  Driver Board Qutput to Picker/Cam Stepper
Motor Service Check

93-381 Driver Board Output to Carriage Bed Stepper
Motor Service Check

93-391  Head/Carriage Service Check

93-393  Head/Carriage Adjustment

93-395 Head/Carriage Replacement

93-397 Head/Carriage Stepper Motor Replacement

93-399 Pulley and Clamp Replacement

93-414 Index Sense PTX Amplifier Service Check

Caution Notices
Caution notices appear in the following procedures:

93-307 72MD Removal and Replacement

93-342  Picker/Cam Casting Assembly Removal and
Replacement

93-370 Drive Control Card Ouput to Carriage Bed
Stepper Motor Service Check

93-371 Drive Control Card Output to Picker/Cam
Stepper Motor Service Check

93-380  Driver Board Output to Picker/Cam Stepper
Motor Service Check

93-381 Driver Board Output to Carriage Bed Stepper
Motor Service Check

93-392 Head/Carriage Cleaning Procedure

93-395 Head/Carriage Replacement

93-396  Head/Carriage Stepper Motor Removal

93-397 Head/Carriage Stepper Motor Replacement

93-398  Pulley and Clamp Removal

93-399 Pulley and Clamp Replacement

93-401 Drive Band Adjustment

93-402  Drive Band Removal

93-403 Drive Band Replacement

93-414 Index Sense PTX Amplifier Service Check

93-416 Index Sense PTX Assembly Replacement

Safety



Rules for Safety

If you know the safety rules for working with electrical
and mechanical equipment and you observe the rules,
you can work safely with IBM equipment.

Do not fear electricity, but respect it.

While you are maintaining IBM equipment, observe
every safety precaution possible and the following safety
rules.

Work Environment

» Do not work alone in hazardous conditions or near
equipment that has dangerous voltage. Always
inform your manager if the conditions or voltages are
a possible problem.

« Always look for possible hazards in your work
environment. Examples of hazards are: moist floors,
hongrounded extension cables, power surges, and
missing grounds.

« Do not pérform any action that makes the product
unsafe or that causes hazards for customer
personnel.

- Before you start the equipment, ensure that other
CEs, and customer personnel, are not in a hazardous
position.

« Do not wear loose clothing that can be trapped in the
moving parts of a machine. Ensure that the sleeves
of your clothing are fastened or are rolled above the
elbow.

« Insert your necktie into your clothing or fasten it with
a clip (preferably nonconductive) at approximately 8
centimeters (3 inches) from its end.

« Lift the equipment or parts by standing or pushing up
with your stronger leg muscles; this action removes
the strain from the muscles in your back. Do not lift
any equipment or parts that are too heavy for you.

» Put removed machine covers in a safe place while
you are servicing the machine. Reinstall the covers
before returning the machine to the customer.

Always keep your CE tool kit away from walk areas
so that other persons cannot trip over it. For
example, keep the kit under a desk or table.

Observe good housekeeping practices in the area of
the machines while you are performing maintenance
and after completing it.

After maintenance, reinstall all safety devices, such as
guards, shields, labels, and grounding devices.
Exchange safety devices that are worn or defective.
Remember, the safety devices protect you from a
hazard. You destroy their purpose if you do not
reinstall them when you have completed the service
call.

Electrical Safety

If possible, always disconnect the power-supply
cables before you work on a machine. When you
switch off power at the wall box, lock the switch in
the off position or attach a DO NOT OPERATE tag
(Z229-0237) to the switch.

Note: A non-IBM attachment to an IBM machine
may be powered from another source and may be
controlled by a different switch or circuit breaker.

Switch off all power before:

— Removing or assembling the main units of the
equipment

— Working near power supplies

— Inspecting power supplies

— Installing changes in machine circuits

If you really need to work on equipment that has
exposed live electrical circuits, observe the following
precautions:

— Ensure that another person who understands the
power off controls, is near you. Another person
must be there to switch off the power, if
necessary.

— Do not wear jewelry, chains, metal-frame
eyeglasses, or other personal metal objects.
Remember, if the metal touches the machine, the
flow of current increases because the metal is a
conductor.

— Use only insulated probe tips or extenders.
Remember, worn or cracked insulation is unsafe.

~ Use only one hand while you are working on live
equipment. Keep the other hand in your pocket or
behind your back. Remember, there must be a
complete circuit for an electrical shock to occur.
This precaution prevents your body from
completing the circuit.

— When you use a tester, set its controls correctly
and use insulated probes that have the correct
electrical specification.

— Do not touch objects that are grounded, such as
metal floor strips, machine frames, or other
conductors. Use suitable rubber mats obtained
locally, if necessary.

When you are working with machines having voltages
more than 30 Vac or 42 Vdc, observe the special
safety instructions given in customer engineering
memorandums (CEMs).

Never assume that power has been removed from a
circuit. First, ensure that power has been removed.

Do not touch live circuits with the surface of a plastic
dental mirror. Remember, the surface of the dental
mirror is conductive and can cause damage or
personal injury.

If an electrical accident occurs:

— Use caution. Do not be a victim yourself.

— Switch off the power.

— Instruct another person to get medica!l aid.

— If the victim is not breathing, perform
mouth-to-mouth rescue breathing. See Electrical
Accidents—First Aid.

Mechanical Safety

Do not touch moving mechanical parts when you are
lubricating a part, checking for play, or doing other
similar work.

Safety Glasses

Wear safety glasses when:

Using a hammer to drive pins or other similar parts
Using a power drill

Using a spring hook to attach or remove a spring
Soldering parts

Cutting wire or removing steel bands

Using solvents, chemicals, or cleaners to clean parts

Working in any other conditions that could injure your
eyes

Tools, Testers, and Field-Use Materials

Do not use tools or testers that have not been
approved by IBM. Ensure that electrical hand tools,
such as Wire-Wrap' tools and power drills, are
inspected regularly.

Exchange worn or broken tools or testers.

Do not use solvents, cleaners, or lubricants that have
not been approved by IBM.

'Trademark of the Gardner-Denver Co.



Summary

Prevention is the main aid to electrical safety. Always
think about electrical safety and use good practice; for
example:

- Ensure that the customer’s power receptacle matches
the IBM equipment specifications.

« Inspect power cables and plugs; check for loose,
damaged, or worn parts.

« Review the procedures in the maintenance documents
before you remove a part that can hold an electrical
charge from the machine. Carefully discharge the
necessary parts exactly as instructed by the
procedure.

Never assume that a machine or a circuit is safe. No
machine is always completely safe. You may not know
the exact condition of a machine because, for example:

« The power receptacles could be wrongly wired.

« Safety devices or features could be missing or
defective.

« The maintenance or machine level change history
could be wrong or not complete.

« The design could have a problem.

« The machine could have been damaged, caused
when it was shipped.

« The machine could have an unsafe change or
attachment.

« An engineering change or a sales change could be
wrongly installed.

« The machine could be deteriorated because it is old,
or because it operates in an extreme environment.

« A part could be defective, therefore causing a hazard.
« A part could be wrongly assembled.
These are some of the ways that the condition of the

machine could affect safety. Before you start a service
call or procedure, have good judgment and use caution.

Electrical Accidents—First Aid

When performing rescue procedures for an electrical
accident, do as follows:

« Use Caution: If the victim is touching the
electrical-current source, remove the power. To do
this, you may need to operate the room emergency
power-off switch or the disconnecting switch. If you
cannot find the switch, use a dry wooden rod or
other nonconductive object to pull or push the victim
away so he or she is not touching the
electrical-current source.

. Work Quickly: If the victim is unconscious, he or she
may need mouth-to-mouth rescue breathing and
possibly external cardiac compression if the heart is
not beating.

« Get Medical Aid: Instruct another person to dial the
rescue service (such as the ambulance or the
hospital).

Determine if the victim needs mouth-to-mouth rescue
breathing. If he or she does, perform the following
steps:

CAUTION

Use extreme care when you perform rescue breathing
for a victim who may have breathed in toxic fumes. Do
not breathe in air that the victim has breathed out.

1. Prepare for rescue breathing:

a. Ensure that the victim’s airway is open and that
it is not obstructed; check the mouth for
objects that may be obstructing the airway,
such as chewing gum, food, dentures, or the
tongue.

b. Place the victim on his or her back, put one
hand behind the victim’s neck, and put the
other hand on his or her forehead.

c. Lift the neck with one hand, and tilt the head
backward by pressing on the forehead with the
other hand.

Look, listen, and feel to determine if the victim is

breathing freely.

a. Put your cheek near the victim’s mouth and
nose.

b. Listen and feel for the breathing out of air. At
the same time, look at the victim’s chest and
upper abdomen to see if they move up and
down.

If the victim is not breathing correctly:

a. Keep the victim’s head tilted backward.
Continue to press on the forehead with your
hand; at the same time, position the same hand
so that you can pinch together the victim's
nostrils with your thumb and finger.

b. Open your mouth wide and take a deep breath.
Make a tight seal with your mouth around the
victim’s and blow into the victim’s mouth.

c. Remove your mouth to let the victim breathe
out, and check that the victim’s chest moves
down.

d. Repeat steps b and ¢ once every 5 seconds
either until the victim breathes for himself or
herself, or until medical aid comes.

Reporting Accidents

Report, to your field manager, all electrical accidents,
possible electrical hazards, and accidents that nearly
occurred. Remember, an accident that nearly occurs
might be caused by a design problem; your immediate
reporting ensures that the problem will be solved
quickly.

Also report all small electrical shocks. Remember, a

condition that causes a small shock need only differ
slightly to cause serious injury.

Safety v
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Overview

93-110
72MD Diskette Magazine Drive and
Adapter

The 72MD diskette magazine drive is a read/write data
storage device that uses the flexible magnetic diskette
for data storage. The 72MD adapter is attached to the
system channel through the data storage attachment.
The data storage attachment is described in the
System/36 Data Storage Attachment MIM (Section 90).

The 72MD diskette magazine drive and adapter have the
following major field-replaceable units {FRUs):

« Adapter card
« VFO card

« 72MD diskette magazine drive

Drive control card

Driver board assembly
Autoloader carriage bed assembly
Autoloader picker/cam assembly
Drive assembly

Processing
Unit

Work Station
Attachment

Work
Stations

Channel

Data
Communications
Attachment

3262 Printer
Attachment

<)
gmmmm Neowork
<)

3262 Printer

Disk Drive
and Adapter

Data Storage
Attachment

i 72MD Diskette Magazine Drive and Adapter

Adapter <

Card G| VrO

Card

72MD
Diskette
Magazine Drive

Do e e e S O P e o
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Locations
72MD Cover

93-205

72MD Cover

72MD Diskette Magazine Drive

Locations 93-205



93-210

Diskette Adapter Cards and Cable

A-A1 Board for Systems with 21ED Disk Drives
A-A2 Board for Systems with 10SR Disk Drives

Diskette VFO Card

Diskette Adapter Card

Top Card Connector

c D G H J K L M N P Q v
Y1 Y3 Ya Y6
[c2] [D2] 21 [ 2] 21 2] w2 [N2] P2 o]
3
\\\\\
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:\\
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“\Diskette Adapter

Cable

93-210



93-215
Top Card Connector
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Top View with Cover Removed
Diskette Adapter Card
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Notes: Top View with
1. All X04, X08, X27, and X31 pins are ground pins. Cover Removed

2. The cards in C2 and D2 may be 2-wide instead of 4-wide as shown.
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93-225
72MD Assembly

Drive Assembly

Drive Control Card (93-240)

and Mounting Assembly
(93-245, 93-247)

Drive Bezel
Driver Board
Drive Assembly {93-250)
Diskette
Guide
Driver Board
Holding Screw
Autoloader /

g

Carriage Bed 1)
Assembly (93-230) /7

Autoloader
Picker/Cam
Casting Assembly
(93-235)

Serial Number

Engineering
Change Number

Picker/Cam
Bezel

93-230
Autoloader Carriage Bed and Carriage
Bed Casting Assembly

Carriage Bed
Stepper Motor

1/0 Slots
1 through 3

Locating
Pins

Bed Orient
Switch

Magazine
Slots

93-225/230



93-235
Autoloader Picker/Cam Casting
Assembly

Picker/Cam

Picker/Cam Motor.

Jam Removal

Thumbwheel
OIY
N Dskt 1

Dskt 2D

LED Assembly

Ejector

Picker Rest Sensor

93-240
Drive Assembly

Head/Carriage

Assembly
Dskt 1

Dskt 2D
PTX Assembly

Diskette Guide

AC Drive
- Motor

Locations 93-235/240



93-245

Drive Control Card Test Points

To Head 1

To Head 0 ‘
L

Control Card Head

Cable Pins
Read/Write (white)
Center Tap Read/Write _ (blue)
Read/Write (black) [
Erase {red) ™~ Qlo
Erase lyellowl ™\ q o
Cable Shield Ground (black) ™ \Q o
Cable Shield Ground {black] ™~ Qlo
Erase (yellow) ™ \Q 0
{red) N \Q O
Read/Write (black) \Q P
Center Tap Read/Write  (blue) ~ Qlo
Read/Write {white) Qlp
NEIE
Q |J1

foo

\c

Test
Point Name
THP-1 Ground
THP-2 Head reference
THP-3 Single step picker
THP-4 Single step bed
THP-5 -Picker extended
THP-6 -AGC out
THP-7 +AGC out
THP-8 Ground
THP-9 Control voltage
THP-10 Not used
THP-11 Not used
THP-12 +14.3 volts
g THP-13 Not used
q h THP-14 -VGA
g B THP-15 +VGA
g D THP-16 Ground
q »]
THP-16 THP-1
Jpecoooecoooco00000] [= (=
Al14 [= b O
T - = b
~~~~~ - g BS
— Head 1 Center Tap E :S
— d
— [—
—
AQ03 - o
| — —
\ d bd
________ - Head 0 Center Tap g B E
24 16 13 6 1
(-] [ o o000 -] 000 00 o (- - -7 (- -] o (-] (-]
15° 140 o o © oo oo oo o o o
10 5 L i
T T T

Notes:

1. Use test pin TPA-15 (+5 volts) for general logic probe power and test pin THP-16 {ground) for general logic probe ground.

2. See 93-255 for connector wiring.

93-245

Test
Point Name
TPB-1 Dskt 1 PTX emitter
TPB-2 Dskt 2D PTX emitter
TPB-3 Picker PTX collector
TPB4 Picker LED anode
TPB-5 Head motor 0 (orange)
TPB-6 Head moter 1 (red)
TPB-7 + Access 0/+ command 0
TPB-8 +Access 1/+ command 1
TPB-9 + Access 2/+ command 2
TPB-10 +Access 3/+ command 3
TPB-11 +Enable autoloader
TPB-12 +File data
TPB-13 +Dskt 2D sense/status B
TPB-14 +Status A
TPB-15 +Switch filter/+ command 4
TPB-16 +Index
TPB-17 -Bed Orient switch
TPB-18 +Auto step 0
TPB-19 +Auto step 1
TPB-20 +Auto step 2
TPB-21 +Auto step 3
TPB-22 -Picker motor
TPB-23 -Bed motor
TPB-24 +Cover open
mm— s

TPB

TPA |
Test
Point Name
TPA-1 Dskt 1 LED anode
TPA-2 Dskt 2D LED anode
TPA-3 +24 volts
TPA4 Head moter 2 (yellow)
TPA-5 Head motor 3 (blue)
TPA-8 +Write data/+ 500 kHz osc
TPA-7 +Erase gate
TPA-8 +Write gate
TPA-9 +Inner tracks/+ command 5
TPA-10 +Head select/+ command P
TPA-11 +Erase sense/+status C
TPA-12 +Status D
TPA-13 Ground
TPA-14 -5 volts
TPA-15 +5 volts




93-247 93-250
Drive Control Card Mounting Assembly Driver Board Assembly —

DC Power
A B/12
12”3 -4 I Dy
o o
o o0
o ©
o ©
o ©
o ©
o °
o ©
[+]
{
1/
Picker/Cam
Dri Stepper o
rive
Motor
Control t‘J Qal ™~
Card

Carriage Bed
Stepper Motor

Note: See 93-255 for connector wiring.

Locations 93-247/250



93-255
72MD Wiring

r--————————-— - -1
| Sensor Cable | Conn
I Connector 8 Pins Al
{black) | Dskt 1 PTX Collector 02
| {black) TS {black) | Dskt 1 LED Anode
Dskt 1 7 B804
| . Z_tred) 1T lyellow)l Dskt1 LED Cathode | oo
| ensor iyellow) 1771 | Dskt 1 PTX Emitter o0s
| {black) | | | Dskt 2D PTX Collector | -
| {black) 1 <_| (btack) | Dskt 2D LED Anode 806
Dskt 2D 2.
| 2 lred) 11 (yellow)] Dskt 2D LED Cathode 807
Sensor ( > >— -
| yellow) | | | Dskt 2D PTX Emitter D05
' {gray) 1<~ ! (black} | PTX Collector D06
. (white) 1T 1 (yellow)| LED Anode
Pick D08
: o 7 (black) 1L | (black] | LED Cathode 00
| tyellow) 1T | (yellow)] PTX Emitter ooy
) L= (c 3
| N {orange)] Head Motor-0 D12
| Head/Cari o (red) | Head Motor-1 D13
ea rriage - Head Motor-
| Stepper — - (yello)w): HZ:d MZ:Z: z B12
| Motor ¢— {blue m - YRV, B13
| ~ {black) : ead Motor +24 810
LE£799___________1 - Diskette 2D b1
Diske : 809
D10
E d Writ t ]
rase and Write Detect 802
Conn
A2
+Access 0/+Command O T~
+Access 1/+Command 1 D03
+Access 2/+Command 2 D04
+Access 3/+Command 3 DO5
+Enable Autoloader D06
+File Data 007
+Dskt 2D Sense/+Status B D08
- +
72MD/+51TD D09
+Status A D11
+Switch Filter/+Command 4 D12
+Index D13
+Write Data/+500 kHz Osc 802
+Erase Gate o4
+Write Gate B
+inner Tracks/+Command 5 ggz
+Head Select/+Command P 807
+Erase/+Status C 809
- Power On Reset
B12

+Status D

B13

Read /Write Head 0 (white) ,~, - —i
Center Tap Read/Write Head 0 (blue) | | | ‘ Head 0 |
Read/Write Head 0 (black) | 1 | Read/Write |
Erase Head 0 (red) | | |
Erase H yellow) | 1| | flead® |
rase Head 0 yellow ) Erase
Cable Shield Head 0 T | |
Cable Shield Head 1 | |
Erase Head 1 (yeliow) 11\ I |
+—t Head 1
Erase Head 1 (red) | | | J Erase |
VAAAS
Read/Write Head 1 (black) | | | I
Center Tap Read/Write Head 1 (blue) | | | Head 1 |
Read/Write Head 1 {white). 1 | | | Read/Write |
I t— |
1234567 891011121314 |Conn I |
Head Connector A3 | |
B02 |
D04 | |
DOS I l
ggi Drive Control Card Mo3 | Do3 |_=Bed Orient . (white) | 5 |
D06 EA700 Po4 | BO4 +5 Volts Be(.! Orlent. Switch (yellow)| ) Bed O':Iem |
Gnd Bed Orient Switch {black) | Switc
D07 P07 | BO7 1 l
B05 |
EX700
BO6 L - -
B08
BO9
BO7
B12
B13 b ——
D12 .
+Auto Step 0 (blue/white)|
D13 Mo5 | D05 B09 Driver Board 2 i fm_l
D10 Mo6 | D06 +Auto Step 1 810 ! a4 k& {white) |
B11 mo7 | po7 [ FAUte Step2 iy EB700 6 ke blue) | ~~_] Picker/Cam
D09 +Auto Step 3 B B3| ke lred) I Stepper
810 MOB | DO8 — Picker Motor B12 3 ke lbleck) | mj Motor
M11 | D11 BO8 > i
D02 M12 | D12 |=Bed Motor 807 5 <é(red/wh|te) : !YY\_J
+Cover Open J2 — i --
Mi3 | D13 T op 806 o (Dluchahite) T2
p12 | 812 VFO Test Mode (not used) 805 . {white) | ! | Cari
rriage
o po3 |03 | T2Vl 803 6 kel 11 2 Bed
GO03 | ]

0 pos | BOS Ground A-Side of Conn Ja 1 {red) | Stepper
Go4 +24 Volts 4 5 3 {black) ] | Motor
605 P10 1810 - 5 Volts 801 5 {red/white) || !

GO6 P11 (B B4 7 2 1 6 3 8 9 5 <ﬁ_
GO07 Conn j\ ﬁ\ AVAWAIA //E LEX7OO
G08 A4 +Cover Open L~ .
G09 VFO Test {not used)

G111 +5 Volts

G12 Ground

G13 +24 Volts

Jo2 -5 Volts

104 Cover Switch Common

JOs

JO6

Jo7

Jog

J12

J13

93-255



93-260 93-265

The adjusting tool (part 2462612) is used for the
72MD Magazine Assembly Special Tools

following:
Back End of Two timing pins (part 5562019), located on the base of + The carriage bed adjustments and service checks.
Magazine the 72MD unit, are used to align the following:
+ The picker finger adjustments and service checks.
« The read/write head carriage stepper motor.
Window + The picker/cam adjustments and service checks.
Diskette e The PTX-LED assembly.

Positions (10)

1299567870

81

Ly,

ALY, &

Spring Retainer

Diskette Slots

Timing Pins

Carriage Bed
Stop Adjusting
Pad

C/ﬁ/ﬂ O O

Pressure Roll
Adjusting Adjusting . L
H Ad
Surface 1 Surface 2 ousing Justing
Surface

———— = ——————_— = =

Adjusting Tool

Locations 93-260/265



Maintenance Procedures

SERVICE CHECKS, ADJUSTMENTS, REMOVALS, AND REPLACEMENTS

93-300
Preventive Maintenance

No preventive maintenance is needed for the 72MD
diskette magazine drive.

Maintenance Procedures 93-300



93-301/303
93-301

93-303
inserting and Removing Diskettes

Read/Write Head Performance Test

See the System/36 manual Operating Your Computer,
SC21-9026, for a description of how to perform the
following tasks:

To test the read/write ability of the diskette drive, go to
MAP 0179, entry point B.

« Inserting the diskette into a magazine

« Removing the diskette from a magazine

« Inserting the diskette into the autoloader

« Removing the diskette from the autoloader

« Inserting the magazine into the autoloader

« Removing the magazine from the autoloader

Removing a Diskette from the Drive Station
1. Power off (01-115).

Is an 1/0 slot aligned with the drive diskette guide?
Y N
A magazine is aligned with the drive diskette
guide.
— Move the magazine interlock/indicator O away
from the carriage bed.
— Press the magazine retainer.
— Remove the magazine.

2. To release the collet and unload the heads, press
the thumbwheel e and turn it in a downward
direction.

3. Continue turning the thumbwheel until the diskette
starts to move.

4, Release the thumbwheel and carefully pull the
diskette from the drive station.




93-305
72MD Cover Removal and Replacement

1.

2,

Open the 72MD access cover o

Loosen the screws (0 and e) on the inside of
the cover.

Remove the two wingbolts Q that hold the back
of the cover.

Lift up to remove the cover assembly.

Reinstall in reverse order.

Maintenance Procedures 93-305



93-306
Cover Interlock Switch Service Check
and Adjustment

1. Open the 72MD cover.

2. Loosen the mounting screw o and remove the
switch assembly.

3. Remove the leads from the switch.

4, Check the switch with a meter while operating the
plunger.

Is the switch OK?
Y N
- Exchange the switch.

5. Remove the switch bracket mounting screws e
and the bracket assembly.

6. Loosen the screws G and adjust the gap G
between the switch and the plunger.

7. Tighten the screws e

8. Install the bracket assembly with the screws G
Do not tighten the screws.

9. Adjust the gap Q between the top of the plunger
and the interlock switch cover. Ensure that the
plunger is parallel to the side of the interlock
switch cover.

10. Tighten the screws 0
11. Connect the leads to the switch.

12.  Install the cover interlock switch assembly using
the mounting screw 0

13. |f the failure is still present, use 93-255 and FLD
page EX700 to isolate the failure.

Cover
Interlock
Switch
Assembly

s

> ™\ Nut Plate

N

0.38 to 0.50 mm
{0.015 to 0.020 inch)

Switch

o= E0

{

4.0 mm (0.160 inch)
{not critical)

-

AN\

Plunger
Parallel
to Sides

93-306

Overriding the Cover Interlock Switch

DANGER

If it is necessary to override the cover interlock switch
while diagnosing machine problems, be careful of
sudden machine starts.

To override the cover interlock switch, lift the plunger to
the override position with a small screwdriver, spring
hook, or similar tool.




93-307
72MD Removal and Replacement

CAUTION

Radio frequency interference (RFI) can cause the
diskette drive to fail when operated outside the system.
If radio frequency interference is suspected, the diskette
drive should be installed in the system for testing. All
covers must be installed and closed.

1. Power off (01-115).

DANGER
The 72MD unit weight is 18 kilograms (40 pounds).

2.  Remove the 72MD cover assembly (93-305).

3. Disconnect the drive motor AC power cable and
cable ground wire to the motor 0

4. Disconnect the system interface cable o from
position A2 of the drive control card mounting
assembly (93-245).

5. Disconnect the DC power cable J1 from the driver
board @ (93-250).

6. Disconnect the ground wire G from the rear of
the 72MD to the system frame.

7. Remove the four shock mount screws o (one at
each corner of the base casting).

8.  Carefully lift the 72MD out of the frame well.

9. Reinstall in reverse order.

Maintenance Procedures 93-307



93-310 11. Disconnect J4 from the driver board.
Carriage Bed Stop Service Check
12. Move the carriage bed to the left and tighten the

1. Align 1/0 slot 1 with the drive diskette guide right bed stop mounting screw. .
(93-225) by:
a. Powering on the system (01-110), or 13. Connect J4 to the driver board.

b. Pressing the System Reset key.

2. Visually check to ensure that 1/0 slot 1 is aligned
with the drive diskette guide.

3. Check the gap from the carriage bed casting to the
rubber bed stop pad with the end @ of the
adjusting tool (part 2462612). Insert the tool
through the hole in the tray. If the gap is not
correct, perform the carriage bed stop adjustment
(93-311).

Rubber Bed
Stop Pad (2)

Front Stabilizer
Guide Rail

93-311
Carriage Bed Stop Adjustment

Note: The carriage bed assembly orient adjustment
(93-327) must be correct before this adjustment can be
made.

1. Power on (01-110).

2. Disconnect J4 (carriage bed stepper motor) from
the driver board (93-250).

—_— Rubber Bed

3.  Move the carriage bed so that the two screws (A ,” Stop Pad

are visible. 4 /

()'" 1 0

4.  Loosen the two bed stop mounting screws O and LAY . g——ja ’:l

slide the carriage bed stop e to the right. o
5.  Connect J4 to the driver board. Bed p L

Casting l? D

6. Press the System Reset key to align the carriage

bed to 1/0 slot 1. y
7. Insert the end e of the adjusting tool (part Adjusting/ N

2462612) through the hole in the carriage bed, Tool

with the left surface of the tool against the bed

casting.

M

8. Slide the carriage bed stop o to the left until the
rubber bed stop pad touches the adjusting tool.

9. Tighten the left bed stop mounting screw.

10. Remove the adjusting tool.

93-310/311



93-312
Carriage Bed Stop Removal

1.

Remove the carriage bed assembly (93-328).

2. Remove the two mounting screws G from the
carriage bed casting stabilizer guide rail o and
remove the rail.

3. Remove the two bed stop assembly mounting
screws G

4.  Carefully lift the bed casting and remove the bed
stop assembly o

93-313

Carriage Bed Stop Replacement

1.

Carefully lift the bed casting, place the bed stop
assembly 0 on the base casting, and reinstall the
two mounting screws e Do not tighten the
Screws.

Reinstall the carriage bed casting stabilizer guide
rail 0 and the screws G

Perform the carriage bed stop adjustment
(93-311).

Reinstall the carriage bed assembly (93-329).
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93-314
Carriage Bed Stepper Motor Resistance
Service Check

1. Power off (01-115).

2. Disconnect the stepper motor cable from driver
board connector J4 (93-250).

3. Use a multimeter to measure the resistance
between the following cable pins: 2 and 4, 4 and
6, 1 and 3, 3 and 5.

Are all the resistances between 2.5 and 3.5 ohms?
Y N
— Exchange the bed motor (93-315 and 93-316)

4. Connect J4 to the driver board.

For additional carriage bed stepper motor service
procedures:

« See the drive control card output to carriage bed
stepper motor service check (93-370) to check the
output of the drive control card.

« See the driver board output to carriage bed stepper
motor service check (93-381) to check the output of
the driver board.

93-315
Carriage Bed Stepper Motor Removal

1. Power off (01-115).
2. Remove the drive control card mounting assembly.

3. Disconnect the bed motor connector from the base
cable connector near the motor.

4. Loosen the three screws (Q and O) that hold the
belt tension bracket.

5.  Turn the bed motor against the belt tension spring
to release belt tension, and tighten the screw e

6. Remove the three bed motor screws o from the
nut plate.

7. Lift the bed motor and attached pulley assembly
clear of the belt and remove.

8. Remove the pulley assembly from the stepper
motor shaft.

0

93-316
Carriage Bed Stepper Motor
Replacement

1. Install the pulley assembly on the bed motor shaft.
The pulley should be even with the end of the bed
motor shaft.

2. Install the bed motor and pulley assembly on the
base casting. At the same time, reinstall the belt

around the bed motor puiley.

3. Reinstall the three bed motor screws 0 to the nut
plate. Do not tighten the screws.

4, Loosen the screw G and let the spring set the
belt tension.

5.  Tighten the three screws (e and e).

6. Connect the bed motor connector to the base
cable connector near the motor.

7. Reinstall the drive control card mounting assembly.
8. Power-on (01-110).

9. Go to 93-327, step 1.

Bed Motor

Base Cable
Connector

93-314/316



93-317
Carriage Bed Monorail Removal

1.  Remove the carriage bed assembly (93-328).

2. Remove the two stabilizer guide rails (@ and ©)
{two screws on each rail).

3. Lift the bed casting @ slightly and remove the
monorail G

93-318

Carriage Bed Monorail Replacement

1. Lift the bed casting slightly, insert the monorail @
between the bed casting o and the bed belt yoke

, and place the monorail into the V-slots G on

the base casting.

2. Reinstall the two stabilizer guide rails (@) and @).

3. Go to 93-329, step 1.
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93-319
Carriage Bed Belt Removal

1.

2.

10.

Remove the carriage bed assembly (93-328).

Remove the two stabilizer guide rails (0 and @)
{two screws on each rail).

Remove the four screws o to remove the carriage
assembly e from the carriage bed belt yoke e

Remove the monorail G from the V-slots G in
the base casting.

Remove the drive bezel {two screws, see 93-225).
Loosen the three belt tension bracket screws @
Turn the stepper motor against the belt tension
spring to release belt tension, and tighten the
bracket screw e

Remove the belt shield @.

Lift the carriage bed belt yoke G and attached
belt from the base.

Remove the belt o from around the stepper
motor pulley G

93-320
Carriage Bed Belt Replacement

1.

10.

Reinstall the belt o around the stepper motor
pulley o

Locate the carriage bed belt yoke e and attached
belt on the base.

Reinstall the belt shield @.

Loosen the tightened bracket screw G to permit
the spring to set the tension.

Tighten the three belt tension bracket screws Q
Reinstall the drive bezel (two screws).

Place the ends of the monorail 0 into the V-slots
in the base casting.

Attach the carriage bed belt yoke e to the
carriage assembly G using the four screws o

Reinstall the two stabilizer guide rails (0 and @)
(two screws on each rail).

Go to 93-329, step 1.
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93-321 93-323

Carriage Bed Orient Switch Output Carriage Bed Orient Switch Removal
Service Check and Replacement

1.  Power on {01-110). 1.  Power off (01-115).

2.  Disconnect J4 from the driver board (93-250). 2.  Remove the leads from the switch.

3. Probe TPB-17 on the drive control card (93-245). 3. Remove the two mounting screws o from the

switch bracket, and remove the switch.
4.  Move the bed assembly to the left stop.
4, Reinstall in reverse order and adjust the switch
5.  Press the switch plunger to activate the switch. (93-322).
The Down light {minus level) should appear.

6. Release the switch plunger to deactivate the Switch Bracket

switch. The Up light (positive level) should appear.

Does the level change?

Y N
— The switch is bad (93-323).
— The logic or wiring is bad (93-255). Bed Orient Switch

7. Connect J4 to the driver board.

Ground (black)

. = +5 V (yellow)
93-3_22 . . . Output (white)
Carriage Bed Orient Switch Adjustment
1.  Power on {01-110).
Bed Orient
2. Disconnect J4 from the driver board (93-250). Switch
3.  Move the carriage bed to align 1/0 slot 1 with the
drive diskette guide (93-225).
4.  Connect J4 to the driver board. Switch Actuator ’____,,_1 ~

{part of bed assembly)

5. Loosen the screw e Switch Plunger

6.  Adjust the bed orient switch for the correct gap e
between the switch actuator and the switch
plunger.

0.0 t0 0.256 mm
0.0 to 0.010 inch)
e

7.  Tighten the screw G

8.  Visually check the magazine interlock/indicator. If
the indicator slot is not centered on the |/0 slot 1
position, loosen the mounting screw and center
the indicator.
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93-324/325
93-324

Magazine Interlock/Indicator
Adjustment

1. Align 1/0 slot 1 with the drive diskette guide
(93-225) by:
a. Powering on the system (01-110), or
b. Pressing the System Reset key.

2. Loosen the screw o on the interlock /indicator
assembly and center the indicator slot e to the
numeric 1 in the 1/0 positions.

3. Tighten the screw o

93-325
Magazine Interlock/Indicator Removal
and Replacement

1. Remove the screw 0 that holds the magazine
interlock /indicator assembly (e}

2. Remove the assembly.

3. Reinstall in reverse order and adjust (93-324).




93-326 93-327 h

Carriage

Carriage Bed Assembly Orient Service Carriage Bed Assembly Orient Even Right Side of Tool
Check Adjustment Right Wall / - 1
_ 1/0 Slot 1
1. Align 1/0 slot 1 with the drive diskette guide DANGER .
(93-225) by: Voltage is present at the AC power connector when it 1 |
a. Powering on the system (01-110), or is disconnected and power is on.

b. Pressing the System Reset key.

2. Disconnect J3 from the driver board (93-250). Press Here 0

o

3. Move the picker carriage assembly o near the

picker carriage detent assembly o
\ P4 — . O
4. Connect J3 to the driver board. 1. Disconnect the AC power cable from the drive —
motor power cable 0. Drive

5. Insert the adjusting tool (part 2462612) into the Diskette Guide

drive diskette guide and carefully put downward 2. Disconnect J1 from the driver board (93-250).

pressure to the top of the tool. This aligns the tool

to the drive diskette guide. 3. Move the carriage bed to align 1/0 slot 1 with the

drive diskette guide (93-225).
6.  Check for the following conditions:

a. Check that the right wall of 1/0 siot 1 and the 4.  Loosen the three screws @ that fasten the bed
right side of the tool touch. motor @ to the motor plate.
b. Check that the carriage bed does not move
when the tool is inserted and that the tool does 5.  Move the picker carriage assembly O near the
not have to be forced into the 1/0 slot. picker carriage detent assembly Q
7. If both conditions are not correct, perform the 6. Connect J1 to the driver board.

carriage bed assembly orient adjustment (93-327).

7. Insert the adjusting tool {part 2462612) into the
drive diskette guide and carefully put downward
pressure to the top of the tool. This aligns the tool
to the drive diskette guide.

8. Turn the bed motor o clockwise until the right
wall of 1/0 slot 1 touches the right side of the
tool.

9. Tighten the three bed motor screws G

10. Connect the AC power cable to the drive motor
power cable. ‘

11. Perform the carriage bed orient switch adjustment
(93-322).
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93-328
Carriage Bed Assembly Removal

1. Power off {01-115).
2. Remove the four mounting screws e

3. Lift the carriage bed assembly @ from the
carriage bed casting Q Be careful not to damage
the locating pins o on the bottom of the carriage
bed.

93-329
Carriage Bed Assembly Replacement

1. Insert the 1/0 slot guide wires ° into the slots in
the housing o

2. Align the carriage bed assembly G over the
locating pin slots on the carriage bed casting and
set the carriage bed assembly in place.

3. Fasten the carriage bed assembly with the four
mounting screws e Do not tighten the screws.

4, Perform the carriage bed-to-drive bezel
adjustment (93-331) and return here.

5. Perform the carriage bed assembly orient service
check (93-326).
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93-330 _ _
Carriage Bed-to-Drive Bezel Service
Check

1. Power on (01-110).

2. Disconnect J4 from the driver board (93-250).

3. Move the bed assembly so that I/0 slot 1 is near
the center of the drive bezel.

4. Insert the adjusting tool @ (part 2462612) into

1/0 slot 1 so that the second adjusting surface o

touches the carriage bed G

5. Check that the other end of the tool touches the
drive bezel Q If it does not, perform the carriage
bed-to-drive bezel adjustment (93-331).

6. Move the carriage bed assembly to align 1/0 slot
1 with the drive diskette guide.

7. Connect J4 to the driver board.

8. Perform the picker/cam bezel-to-carriage bed
service check (93-343).

93-331
Carriage Bed-to-Drive Bezel Adjustment

1. Power on (01-110).
2. Disconnect J4 from-the driver board (93-250).

3.  Move the bed assembly so that I/0 slot 1 is near
the center of the drive bezel.

4. Loosen the four carriage bed screws e and slide
the carriage bed G away from the bezel o

5. Insert the adjusting tool o (part 2462612) into
1/0 slot 1 so that the second adjusting surface G
of the tool touches the carriage bed G

6. Slowly move the bed e toward the drive bezel e
until the other end of the tool touches the drive
bezel as shown at Q

7.  Tighten the four carriage bed screws 9

8.  Move the carriage bed assembly to align 1/0 slot
1 with the drive diskette guide.

9. Connect J4 to the driver board.

10. Perform the picker/cam bezel-to-carriage bed
service check (93-343).

L O

o — . ‘ Bed Assembly

Adjust
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93-340 -
Picker/Cam Timing Service Check

1. Remove the picker/cam casting assembly
(93-342) and return here.

2. Turn the cam o clockwise until it touches the
cam stop pin G

Is the belt pin G aligned with the timing indicator
on the casting?
Y N
— Perform the picker/cam timing adjustment
(93-341).

3. Turn the cam o counterclockwise and check that
the belt pin @ aligns with the notch @ in the
drive pulley flange and the notch @ in the idler
pulley flange.

Is the picker timing OK?
Y N
— Perform the picker/cam timing adjustment
(93-341).

4. Perform the picker carriage detent service check
{93-350).

93-341
Picker/Cam Timing Adjustment

1. Remove the picker/cam casting assembly
{93-342) and return here.

2. Loosen the screw ° that holds the belt idler
assembly @

3. Loosen the pivot screw 0

4, Press on the belt Q to move the belt idler pulley
to the end of its movement, and tighten the
screw Q

5. Turn the cam o clockwise until it touches the
cam stop pin G

6. Keep the cam ° against the cam stop pin G and
slip the belt o until the pin e on the belt aligns
with the timing indicator @ on the casting. Place
the notches (e and 0) in the idler assembly
pulley and the stepper motor pulley flanges as
shown.

7. Loosen the belt idler assembly screw 0 to permit
the spring to set the belt tension.

8. Tighten the holding screw 0 on the belt idler
assembly.

9. Tighten the pivot screw Q

10. Turn the picker/cam and check that the belt pin
aligns with the notch in the stepper drive pulley
flange e the notch in the idler pulley flange @
and the picker carriage slot @

11. Reinstall the picker/cam casting assembly
(93-342).
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93-342 10. Turn the picker/cam to center the picker carriage
Picker/Cam Casting Assembly Removal assembly on the rails as shown at @.
and Replacement

11.  Remove the two picker/cam casting holding

1. Power off (01-115). screws ©.
2.  Remove the driver board holding screw 0. CAUTION

Be careful not to hit the head load bail assembly on the
3.  Remove the ground strap from the hinge side of cam when you remove the picker/cam casting.

the driver board gate.

4. Release the gate spring latch 0 and open the
driver board gate o slightly.

5. Lift the driver board gate until the lower hinge is
free. Tilt the gate slightly and remove it from the
upper hinge. 12. Separate the picker/cam casting G from the

’ diskette drive casting e and lift it out.

6. Disconnect J3 from the driver board (93-250).
13. To reinstall the picker/cam casting:

7.  Carefully place the driver board gate on a flat a. Center the picker carriage assembly as shown
surface with the cable connectors facing up. at @ and replace in reverse order.
b. Perform the head load bail assembly service
8.  Disconnect the sensor cable connector @) located check (93-406) and return here.
near the top of the picker/cam casting. c. Perform the picker/cam bezel-to-carriage bed

adjustment (93-344).

9. Move the carfiage bed assembly to the left bed
stop as shown at G
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93-343
Picker/Cam Bezel-to-Carriage Bed
Service Check

1.

Power off (01-115).

2. Move the carriage bed to align 1/0 slot 1 with the
drive diskette guide.

3.  Insert the adjusting tool @ (part 2462612) into
1/0 slot 3 so that the second adjusting surface (F ]
touches the carriage bed.

4. Check that the other end G of the tool touches
the picker/cam bezel 0 If it does not, perform
the picker/cam bezel-to-carriage bed adjustment
(93-344).

93-344

Picker/Cam Bezel-to-Carriage Bed

Adjustment

Note: The carriage bed-to-drive bezel adjustment must
be correct before this adjustment can be made. See
93-330.

Power off {01-115).

Move the carriage bed to align |/0 slot 1 with the
drive diskette guide.

Loosen the two picker/cam casting screws 0.
Insert the adjusting tool @) (part 2462612) into
1/0 slot 3 so that the second adjusting surface (F )
touches the carriage bed.

Carefully move the picker/cam casting toward the
carriage bed assembly O until the picker/cam
bezel Q touches the other end of the tool G

Tighten the two picker/cam casting screws 0

Perform the picker extend service check (93-359).

93-345
Picker/Cam Bezel Removal and
Replacement

1.

2.

Remove the two bezel mounting screws G and
remove the bezel assembly e

Reinstall in reverse order.

2462612

O

/ [:)rp_jo

/
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93-346
Picker/Cam Stepper Motor Resistance
Service Check

1. Power off (01-115).

2. Disconnect the picker/cam stepper motor cable
from driver board connector J3 (93-250).

3. Use a multimeter to measure the resistance
between the following cable pins: 2 and 4, 4 and
6, 1 and 3, 3 and 5.

Are all the resistances between 2.5 and 3.5 ohms?
Y N
f — Exchange the picker/cam motor (93-347).

4, Connect J3 to the driver board.

For additional service checks of the picker/cam stepper
motor:

« See the drive control card output to picker/cam
stepper motor service check (93-371) to check the
output of the drive control card.

» See the driver board output to picker/cam stepper
motor service check (93-380) to check the output of
the driver board.

93-347
Picker/Cam Stepper Motor Removal
and Replacement

1. Remove the picker/cam casting assembly
(93-342).

2. Loosen the screw G in the belt idler assembly.
3. Loosen the pivot screw Q

4. Press on the belt o to move the belt idler pulley
to the end of its movement, and tighten the
screw G

5. Remove the belt °

6. If the cam 0 is being removed, remove the clip
@ from the cam stud e and remove the cam.
Note the spacer e behind the cam.

7. If the stepper motor e is being removed, remove
the four stepper motor mounting screws o and
remove the stepper motor.

8. Remove the pulley and the collar G from the
motor shaft.

9. Reinstall in reverse order and perform the
picker/cam timing adjustment (93-341, starting at
step b).

93-348
Picker Belt Removal and Replacement

1. Perform steps 1 through 5 of 93-347.
2. Reinstall in reverse order and perform the

picker/cam timing adjustment (93-341, starting at
step 5).
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93-349
Picker Carriage Assembly Removal and
Replacement

1.

Remove the picker/cam casting assembly
(93-342).

Remove the picker carriage assembly rail holding
straps e

Remove the rails 6 and the picker carriage
assembly e

Slide the picker carriage off the rails.

Note: The ends of the rails with the grooves Q
go toward the picker/cam bezel.

Reinstall in reverse order and perform the:

a. Picker finger adjustment (93-354)

b. Picker rest sensor adjustment (93-357).

c. Picker carriage detent service check (93-350).

93-349
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93-350 93-352 ’

Picker Carriage Detent Service Check

Picker Carriage Detent Removal and

Replacement

1. Power off (01-115).

1.

2. Remove the picker/cam casting assembly

(93-342) and return here. 2.

3. Align the belt pin 0 with the timing mark G on

the casting. 3.

4. Move the picker carriage assembly o to where 4.

the lobe on the detent spring 0 touches the
bottom of the dwell @ on the picker carriage.

b. Turn the picker/cam e counterclockwise so that
the belt pin e enters the belt pin slot on the
picker carriage assembly.

Does the belt pin enter the center of the slot G in
the picker carriage?

Y N
— Perform the picker carriage detent adjustment
(93-351).
6. Reinstall the picker/cam casting assembly
(93-342).
93-351

Picker Carriage Detent Adjustment
1.  Power off (01-115).
2. Loosen the screw Q on the detent assembly G

3.  With the belt pin e engaged in the slot o in the
picker carriage, turn the picker/cam O clockwise
until the picker carriage stops moving. The belt pin
should still.be touching the rear surface of the
slot.

4.  Carefully move the picker carriage to where the
belt pin is centered inside the slot o

5. Move the detent assembly to where the lobe on
the detent spring Q touches the bottom of the
dwell e on the picker carriage.

6. Tighten the screw Q

Power off (01-115).

Remove the fastening screw and nut ° from the
detent assembly.

Remove the detent assembly G

Reinstall in reverse order and perform the picker
carriage detent adjustment (93-351).

Pin
Centered
i

)

E @
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93-353
Picker Finger Service Check

Note: The following three adjustments must be correct
before this service check can be made:

» Carriage bed-to-drive bezel adjustment (93-331)

+ Picker extend adjustment (93-360)

« Picker finger adjustment (93-354)

1.

Disconnect the DC cable from driver board
connector J1 (93-250).

Move the carriage bed so that magazine 2 position
2 (approximate) is aligned with the drive diskette
guide.

Move the picker carriage assembly so that the
picker finger assembly is completely extended.

Place a 1-millimeter (0.040-inch) gauge @
between the picker fingers. Measure the force
needed to make the gauge move or fall out of
position. Use a gram gauge (part 450459) with a
X10 blade ©.

If the gauge does not remain in position, or if the
force needed is less than 100 grams or more than
400 grams e replace the picker spring finger.

Connect the DC cable to driver board connector
J1.

If the machine still fails to pick diskettes, check that the
1/0 slot guide wires are not bent and that the diskettes
are not damaged. To check for damaged diskettes:

1.

Place a failing diskette in the 1/0 slot that fails the
most.

Use the gram gauge to measure the force needed
to move the diskette out of the slot. If more than
60 grams of force is needed ©. the diskette is
damaged.

o

100 to 400 Grams
of Force

Less Than or Equal to
60 Grams of Force
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93-354
Picker Finger Adjustment

1.

2.

Power off (01-115).

Move the carriage bed so that magazine 1 position
5 aligns with the drive diskette guide (93-225).

Position the picker assembly so that the front tips
of the picker fingers are even with the front guide
surfaces of the bezels.

Push the collet assembly against the hub (this will
permit you to access the picker finger mounting
screw) and loosen the picker finger mounting
screw o

Lift the ejector assembly out of the way and install
the adjusting tool (0] (part 2462612) between the
picker fingers (G and G) and against the picker
stop .

Slide the tool approximately 13 millimeters (0.512
inch) into the drive. Keep the tool against the
stop.

Carefully put downward pressure to the top of the
tool. This will align the tool and the angle of the

picker arms to the drive diskette guide.

Tighten the picker finger mounting screw o and
remove the tool.

Perform the picker extend service check (93-359).

O

2462612

)

93-355
Picker Finger Removal and Replacement

1. Remove the picker/cam casting assembly
(93-342).

2. Remove the picker finger assembly mounting
screw G and nut 0 then remove the diskette
ejector e the ejector detent spring o and the
picker finger assembly o

3. Reinstall in reverse order and perform the picker
finger adjustment (93-354).
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93-356
Picker Rest Sensor Service Check

1. Align 1/0 slot 1 with the drive diskette guide
{93-225) by:
a. Powering on the system (01-110), or
b. Pressing the System Reset key.

2. Disconnect the picker/cam stepper motor cable
from driver board connector J3 (93-250).

3. Disconnect the sensor cable connector Q

4. Probe THP-5 (-picker extended) on the drive
control card (93-245).

Is the output minus (down indicator light)?
Y N
| — Exchange the drive control card.

5. Connect one end of a jumper to TPB-3 (picker
PTX collector).

6. Observe the probe and momentarily touch the
other end of the jumper to THP-1 (ground).

Did the output change to positive (up indicator
light)?
Y N

— Exchange the drive control card.

7. Remove the jumper from TPB-3 (picker PTX
collector) and connect the sensor cable
connector Q

8. Observe the probe and turn the picker/cam to
move the picker carriage from the back limit to the
front limit.

Did the output change from a positive level (up
indicator light) to a minus level (down indicator
light)?
Y N
‘ — Exchange the picker rest sensor (93-358).

9. Insert the adjusting tool (5] (part 2462612) into
1/0 slot 1 with the adjusting surface 1 against the
carriage bed o and with the picker stop
against the tool.

10. Observe the probe and slowly turn the picker/cam
to move the picker carriage 0.5 to 1.5 mm (0.020
to 0.059 inch) away from the carriage bed.

Did the output change from a minus level to a
positive level?
Y N
Perform the picker rest sensor adjustment
(93-357).

11. Connect the picker/cam stepper motor cable to
driver board connector J3.

93-357
Picker Rest Sensor Adjustment

1. Perform the picker extend service check (93-359).

Note: The picker extend timing must be correct
before the picker rest sensor can be adjusted
correctly.

2. Align I/0 slot 1 with the drive diskette guide
{93-225) by:
a. Powering on the system (01-110), or
b. Pressing the System Reset key.

3. Disconnect the picker/cam stepper motor cable
from driver board connector J3 (33-250).

4. Insert the adjusting tool e (part 2462612) into
1/0 slot 1 and turn the picker by hand to place the
picker stop e against one end of the tool and the
carriage bed o against adjusting surface 1.

5. Probe test pin THP-5 (-picker extended) (93-245).

6. Loosen the sensor mounting screw G and adjust
the sensor G so that the output is minus (down
indicator light when using the general logic probe).

7.  Tighten the sensor mounting screw G Turn the
picker/cam to move the picker carriage 0.5 to
1.5 mm (0.020 to 0.059 inch) away from the
carriage bed. Verify that the output at THP-5 is
positive (up indicator light when using the general
logic probe).

8. Connect the picker/cam stepper motor cable to
driver board connector J3.

Adjusting
Surface 1
\

O

\

o L

(2462612 |
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93-358
Picker Rest Sensor Removal and
Replacement

1.

Remove the picker/cam casting assembly
(93-342).

Remove the two screws Q and the clamp e
from the sensor cable connector @Y.

Remove the picker rest sensor leads from the
connector o by pressing the tabs Q in the

connector with a small screwdriver.

Remove the mounting screw o from the bottom
of the sensor G and remove the sensor.

Reinstall in reverse order and perform the picker

rest sensor adjustment (93-357).
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93-359
Picker Extend Service Check

Align 1/0 slot 1 with the drive diskette guide
(93-225) by:

a. Powering on the system (01-110), or

b. Pressing the System Reset key.

Disconnect the picker/cam motor cable from
driver board connector J3 (93-250).

Insert the adjusting tool {part 2462612) into 1/0
slot 1 with the adjusting tool against the carriage
bed @

Turn the picker/cam by hand to place the picker
stop o against the tool.

Remove the adjusting tool.

Connect the picker/cam motor cable to driver
board connector J3 to detent the picker/cam
motor.

Verify the position of the picker stop e using the
adjusting tool. The tool should touch both the
carriage bed and the picker stop as shown at e
If it is not correct, perform the picker extend
adjustment (93-360).

93-360
Picker Extend Adjustment

1.

10.

11.

12.

13.

Perform the carriage bed-to-drive bezel service
check (93-330) and return here.

Align 1/0 slot 1 with the drive diskette guide
(93-225) by:

a. Powering on the system (01-110), or

b. Pressing the System Reset key.

Disconnect the picker/cam motor cable from
driver board connector J3 (93-250).

Turn the picker/cam until the pin on the belt starts
to enter the slot G on the picker carriage.

Loosen the collar G on the stepper motor pulley
and set the gap between the stepper motor pulley
flange and the picker carriage 0 10 1.68 £ 0.13
millimeters (0.066 + 0.005 inch).

Tighten the collar @.

Insert the adjusting tool (part 2462612) into 1/0
slot 1 with the adjusting tool against the carriage
bed o and move the picker stop G against the
tool.

Connect the picker/cam motor cable to driver
board connector J3.

Loosen the collar G and carefully turn the pulley
until one end of the tool touches the picker stop
e and the other end touches the back of 1/0 slot
1 G Be careful when turning the pulley that the
gap from step 5 is not changed.

Verify the adjustment from step 9 and tighten the
collar o

Remove the adjusting tool.
Check the gap from step 5.

Perform the picker rest sensor service check
(93-356).

G

0O o o0
= = — S — S

1.68 £0.13 mm
(0.066 * 0.005 inch)

i
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93-361
Jam Removal Wheel Removal and
Replacement

1. Remove the picker/cam bezel assembly (two
screws).

2. Remove the mounting screw Q and the jam
removal wheel assembly e

3. Reinstall in reverse order.
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93-370
Drive Control Card Output to Carriage
Bed Stepper Motor Service Check

This procedure permits you to use the read/write head
access logic circuits to single step the carriage bed
stepper motor. The output from the drive control card
to the carriage bed stepper motor ('+auto step 0-3°
lines) can then be checked at each increment step.

1. Power on (01-110).
2. Run the 1/0 exerciser (01-745).

3.  Select the 72MD 1/0 exerciser from the device
selection menu.

4, Select the Stepper Motor Test option.

5.  Press the Enter key (read/write head seeks to
cylinder 40).

6. Install a jumper from THP-4 (single step bed) to
THP-1 (ground) on the drive control card (93-245).

CAUTION

This procedure uses the read/write head/carriage
circuits to move the carriage bed stepper motor. Be
careful not to damage the read/write head/carriage
control circuits or read/write carriage assembly.

DANGER

Parts of the driver board become hot after continuous

use.

7. Probe TPB-23 ("-bed motor’ line) for a down level.

8. Probe TPB-18, 19, 20, and 21 ('+auto step 0-3’
lines) for up levels. See the following chart for the
correct level of the test points for each cylinder

position.

9. Press the Enter key.

Note: Each time the Enter key is pressed, the
head/carriage stepper motor increments to the
next cylinder position.

10. Repeat steps 8 and 9 for all cylinder positions

indicated on the following chart.

Test Points Read/Write Control Lines Cylinder 40 | Cylinder 41 |Cylinder 42 |Cylinder 43 |Cylinder 44
TPB-18 Auto step O Up Down Down Up Up

TPB-19 Auto step 1 Up Up Down Down Up

TPB-20 Auto step 2 Down Up Up Down Down
TPB-21 Auto step 3 Down Down Up Up Down

Up level = +5 Vdc
Down level = Ground

Note: Only two lines should be active for each cylinder position.

11. Remove the jumper.
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93-371

Drive Control Card Output to
Picker/Cam Stepper Motor Service
Check

This procedure permits you to use the read/write head
access logic circuits to single step the picker/cam
stepper motor. The output from the drive control card
to the picker/cam stepper motor ('+auto step 0-3' lines)
can then be checked at each increment step.

1.  Power on (01-110).

2. Run the 1/0 exerciser (01-745).

3. Select the 72MD |/0 exerciser from the device
selection menu.

4. Select the Stepper Motor Test option.

5.  Press the Enter key (read/write head seeks to
cylinder 40).

6. Install a jumper from THP-3 (single step picker) to

THP-1 (ground) on the drive control card (93-245).

CAUTION

This procedure uses the read/write head/carriage
circuits to move the picker/cam stepper motor. Be
careful not to damage the read/write head/carriage
control circuits or read/write carriage assembly.

DANGER

Parts of the driver board become hot after continuous

use.

7.  Probe TPB-22 ('-picker motor’ line) for a down

level.

8. Probe TPB-18, 19, 20, and 21 ('+auto step 0-3’
lines) for up levels. See the following chart for the
correct level of the test points for each cylinder

position.

9. Press the Enter key.

Note: Each time the Enter key is pressed, the
head/carriage stepper motor increments to the
next cylinder position.

10. Repeat steps 8 and 9 for all cylinder positions

indicated on the following chart.

Test Points Read/Write Control Lines Cylinder 40 Cylinder 41 | Cylinder 42 Cylinder 43 | Cylinder 44
TPB-18 Auto step O Up Down Down Up Up

TPB-19 Auto step 1 Up Up Down Down Up

TPB-20 Auto step 2 Down Up Up Down Down
TPB-21 Auto step 3 Down Down Up Up Down

Up level = +5 Vdc
Down level = Ground

Note: Only two lines should be active for each cylinder position.

11. Remove the jumper.
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93-380
Driver Board Output to Picker/Cam
Stepper Motor Service Check

Note: The drive control card output (93-371) should be
verified before performing this service check.

This procedure permits you to use the read/write head
access logic circuits to single step the picker/cam
stepper motor. The output from the driver board to the
picker/cam stepper motor can then be checked at each
increment step.

1. Power on ( 01-110).

2. Connect the negative meter lead of the multimeter
to THP-1 (ground) on the drive control card
(93-245). With the positive meter lead, measure
the voltage on the A-side of diodes D7 and D9
(+3.5 Vdc to +4.7 Vdc) (93-250).

3.  Run the 1/0 exerciser (01-745).

4, Select the 72MD 1/0 exerciser from the device
selection menu.

5. Select the Stepper Motor Test option.

6.  Press the Enter key (read/write head seeks to
cylinder 40).

7. Install a jumper from THP-3 (single step picker) to

THP-1 (ground) on the drive control card (93-245).

CAUTION

This procedure uses the read/write head/carriage
circuits to move the picker/cam motor. Be careful not
to damage the read/write head/carriage control circuits
or the read/write carriage assembly.

DANGER
Parts of the driver board become hot after continuous
use.

8. Probe TPB-22 ('-picker motor’ line) for a down
level.

9. Connect the negative meter lead of the multimeter
to TPA-13 (ground). With the positive meter lead,
measure the voltage on the A-side of diodes D6,
D7, D8, and D9 {93-250). The voltages should
compare with those shown in the following chart.
When single stepping, the voltage measured for a
not active level should be higher than the detent
voltage measured in step 2.

10. Press the Enter key.
Note: Each time the Enter key is pressed, the
picker/cam stepper motor increments to the next

cylinder position.

11. Repeat steps 9 and 10 for all positions indicated in
the following chart.

Picker Motor Test

Points Cylinder 40 | Cylinder 41 | Cylinder 42 | Cylinder 43 | Cylinder 44
D6-A i 0 0 1 i

D8-A 1 1 0 0 1

D7-A 0 1 1 0 0

D9-A 0 0] 1 1 0

1 = Active level (+0.5 Vdc to +1.1 Vdc)

0 = Not active level (+b Vdc or more), detent position (+3.5 Vdc to +4.7 Vdc)

12. Remove the jumper.
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93-381
Driver Board Output to Carriage Bed
Stepper Motor Service Check

Note: The drive control card output {93-370) should be
verified before performing this service check.

This procedure permits you to use the read/write head
access logic circuits to single step the carriage bed
stepper motor. The output from the driver board to the
carriage bed stepper motor can then be checked at each
increment step.

1. Power on { 01-110).

2.  Connect the negative meter lead of the multimeter
to THP-1 (ground} on the drive control card
(93-245). With the positive meter lead, measure
the voltage on the A-side of diodes D11 and D13
(+3.5 Vdc to +4.7 Vdc) {93-250).

3.  Run the 1/0 exerciser (01-745).

4, Select the 72MD /0 exerciser from the device
selection menu.

5. Select the Stepper Motor Test option.

6.  Press the Enter key (read/write head seeks to
cylinder 40).

7. Install a jumper from THP-4 (single step bed) to

THP-1 ‘{ground) on the drive control card (93-245).

CAUTION

This procedure uses the read/write head/carriage
circuits to move the carriage bed motor. Be careful not
to damage the read/write head/carriage control circuits
or the read/write carriage assembly.

DANGER
Parts of the driver board become hot after continuous
use.

8. Probe TPB-23 ('-bed motor’ line) for a down level.

9. Connect the negative meter lead of the multimeter
to TPA-13 (ground). With the positive meter lead,
measure the voltage on the A-side of diodes D10,
D11, D12, and D13 (93-250). The voltages should
compare with those shown in the following chart.
When single stepping, the voltage measured for a
not active level should be higher than the detent
voltage measured in step 2.

10. Press the Enter key.
Note: Each time the Enter key is pressed, the
carriage bed stepper motor increments to the next

cylinder position.

11. Repeat steps 9 and 10 for all positions indicated in
the following chart.

Bed Motor Test Points | Cylinder 40 | Cylinder 41 | Cylinder 42 | Cylinder 43 | Cylinder 44
D12-A 1 0 0 1 1

D10-A 1 1 0 0 1

D13-A 0 1 1 0

D11-A 0 0 1 1

1 = Active level (+0.5 Vdc to +1.1 Vdc)

0 = Not active level (+5 Vdc or more}, detent position (+3.5 Vdc to +4.7 Vdc)

12.  Remove the jumper.
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93-382

Driver Board Assembly Removal and
Replacement

1.  Power off (01-115).

2. Remove the screw o that holds the driver board.

3.  Remove the ground strap from the hinge side of
the gate.

4. Release the gate spring latch o and slightly open
the driver board gate assembly e

5. Lift the driver board gate assembly until the lower
hinge is free. Tilt the gate slightly and remove

from the upper hinge.

6. Disconnect the DC cable from driver board
connector J1 (93-250).

7. Disconnect the control card cable from driver
board connector J2 (93-250).

8. Disconnect the two stepper motor cables from
driver board connectors J3 and J4 (93-250).

9. Reinstall in reverse order.
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93-390
Drive Assembly Removal and
Replacement

1.

2.

10.

11.

Power off (01-115).

Remove the picker/cam casting assembly
(93-342).

Disconnect the drive motor AC power cable @.

Disconnect the head cable e from the drive
control card.

Disconnect the diskette drive stepper
motor /sensor cable (A1) @ from the drive control

card mounting assembly.

Remove the ground wire o from the drive control
card bracket.

Remove the three screws from the driver board
bracket o and remove the bracket.

Remove the drive bezel @ {two screws).
Remove the three mounting screws o and star
washers from the drive assembly (one at the
carriage bed end and two in the rear).

Lift the drive assembly from the locating pins e

Reinstall in reverse order.
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93-391
Head/Carriage Service Check

1. Power off (01-115).

2, Remove the picker/cam casting assembly
(93-342).

3. Insert a clean strip of paper between the heads to
keep the head surfaces from touching.

4, Remove the two screws Q and the wiper
assembly.

b. Turn the stepper motor pulley to cylinder 40. Use
the timing pin e to verify the alignment, but
remove the timing pin before going to the next
step.

6. Disconnect the AC power cable to the drive motor.

DANGER
Voltage is still present at the power connector when
the head/carriage is disconnected and power is on.

7. Install a jumper from THP-2 (head reference) to

THP-1 (ground) on the drive control card (93-245).

8. Power on (01-110).

9. Insert the timing pin e through the hole in the
pulley and into the casting.

Does the timing pin pass freely through the stepper
motor pulley into the timing slot in the casting?
Y N

Remove the timing pin.
— Remove the jumper.
I — Power off (01-115).

Go to 93-393, step 5.
10. Remove the timing pin.

11. Remove the jumper from THP-2 and THP-1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Run the 1/0 exerciser (01-745).
Select the Diskette FRIENDs Test option.

Select the following commands and options:
a. Recalibrate

b. Seek (cylinder 39)

¢. Seek (cylinder 40)

d. Execute selected commands

e. Step through commands

Press the Enter key (the head/carriage performs a
recalibrate).

Press the Enter key {the head/carriage seeks to
cylinder 39).

Verify that this is cylinder 39 by visually checking
for no gap between the timing pointer and the
timing block @.

Press the Enter key (the head/carriage seeks to
cylinder 40).

Verify that this is cylinder 40 by visually checking
that the timing hole in the pulley lines up with the
timing slot in the casting. Do not use a timing pin.

Verify the head/carriage adjustment e as follows:

a. Insert thickness gauges measuring 0.495
millimeter (0.0195 inch) and visually check that
the head/carriage assembly does not move.

b. Insert thickness gauges measuring 0.533
millimeter (0.021 inch) and visually check that
the head/carriage moves slightly when you
insert the 0.533 millimeter thickness gauges.

Note: Because of the torque of the stepper
motor, this step can be performed only once. If it
is necessary to verify the gap G again, go back to
step 15 of this service check.

Is the adjustment correct?

Y

N

— Loosen the two drive band clamp screws o
Remove the jumper from THP-2 and THP-1 (if
installed).

— Go to 93-393, step 18.

21. Power off (01-115).

22. Reinstall the wiper assembly using the two screws

23. Remove the paper from between the heads.

24. Reinstall the picker/cam casting assembly
(93-342).

25. Connect the drive motor AC power cable.

93-392
Head/Carriage Cleaning Procedure

The head/carriage cleaning procedure is not a normal
maintenance routine. You should perform this procedure
only if you suspect that the read/write heads are
contaminated. Run the diskette utility (01-740) and
select the Drive Test option to determine if the
read/write heads need cleaning.

CAUTION
Read/write head damage may occur if you do not
follow this procedure.

1. Power off (01-115).

2. Remove the picker/cam casting assembly
(93-342).

3. Put a few drops of tape cleaner (part 453511) or
isopropyl alcohol (part 2200200} on a clean strip of

printer paper (or similar type of paper).

4. |nsert the paper between the read/write heads.

93-391/392

CAUTION
To prevent damage to the read/write heads, always use
the bail assembly to load the read/write heads.

5. Manually load the read/write heads by operating
the bail assembly with your finger. Lightly rub the
paper between the read/write head surfaces with
a circular movement. Alternate between a
clockwise and counterclockwise rotation.

6. Repeat steps 3 through 5 until the paper comes
out clean.

7. Insert a dry strip of paper to remove excess fluid
from the read/write heads.

8. Reinstall the picker/cam casting assembly
(93-342).

9. Power on (01-110).

10. Initialize a scratch IBM diskette to ensure that all
excess fluid is removed.

11.  Run the diskette utility (01-740) and select the
Drive Test option to check for correct operation of
the diskette drive.

12. If the failure is still present, see the read/write
head wear scoping procedure (93-419) before
installing a new head/carriage assembly.
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93-393
Head/Carriage Adjustment

1. Power off (01-115).

2. Remove the picker/cam casting assembly
(93-342).

3. Remove the two screws e and the wiper
assembly.

4, Remove the drive bezel (two screws).

5. Measure and record the gap e between the
stepper motor pulley and the casting.

6. Loosen the clamp screw Q so that the stepper
motor shaft can turn inside the pulley.

7. Turn the stepper motor pulley by hand to cylinder
40 and insert the timing pin o

8. Disconnect the AC power cable to the drive motor.

DANGER
Voltage is still present at the power connector when
the head/carriage is disconnected and power is on.

©

Install a jumper from THP-2 (head reference) to

THP-1 (ground) on the drive control card (93-245).

10. Power on (01-110).

11. Make the gap G the same size as the gap
recorded in step 5 and tighten the clamp sc<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>