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PREFACE

This is the only manual you need to maintain the
~1BM 3742 Dual Data Station. The manual contains
theory, operation procedures, MAPs, and remove-
replace-and-adjust procedures. It also contains

part numbers for the field replaceable units (FRUs).

All the information is in an easy-to-use graphic
format.

The starting point for each call is on page 1-1. Page
1-1 directs you to the Symptom Index. The
Symtom Index in turn, based on the symptom,
directs you to a MAP section. If the MAP does not
lead you to the cause of the trouble, go back to

the Symptom Index to look for another MAP, If

if symptom changes during machine warmup, use
the last symptom to start the call. If there are no
specific symptoms to guide you, use the Machine
Checkout procedure.

Each MAP section contains step-by-step procedures
to locate the failing part, and the remove-replace-
and-adjust procedures to correct machine mal-
function.

Look through the manual to see how it is organ-
ized and the information it contains.

First Edition (May 1977)

Disk Drive 2 Keyboard 2 Display
Viewer
(dual)

IBM 3742 Dual Data Station

Power Switch Keyboard 1 Disk Drive 1

MAP Rules Summary

This publication replaces and obsoletes the part-numbered manual previously used with
the 3742. A checkout procedure of the phototransistor in the diskette drive has been -
added to MAP 2-8. Changes concerning the file control card and several minor changes

were also made throughout the manual.

Changes are periodically made to the information herein; any such change will be

reported in subsequent revisions or technical newsletters.

A Reader’s Comment Form is at the back of this publication. If the form is gone,
address your comments to IBM Corporation, Publications, Department 245, Rochester,

. Minnesota 55901.

©Copyright international Business Machines Corporation 1973, 1974, 1975, 1977

Start of Call (page 1-1) insures that the highest
priority symptom index group is used.

Use the most consistent symptom after power
on. Use the last error code to be displayed.
MAP:s are designed to locate an FRU that has
a single mechnical or electrical failure. If the
symptom changes after an adjustment or

FRU replacement, use Start of Call with the
new symptom.

If you cannot decide which MAP to use, see
Machine Checkout (page 7-1.1) to guide you
to the right MAP. »
When asked to probe or measure multiple
points in a table, probe or measure only until
a failure is indicated.

The probe UP and DOWN lights will
momentarily flash on during powéf on if the
probe is connected to its machine power source
please ignore.

Definitions:

1. Load a diskette—Close the disk drive

cover (with a diskette in the drive).
Usually at the faulty station.

2. Measure—Use |BM CE multimeter, P/N
452796.

o

10.

12.

13.

Original keyboard or disk drive—The
keyboard or disk drive located at the
station with reported fault.

Other keyboard or disk drive—Opposite

of the original keyboard or disk drive.
Power down—Turn power switch OFF.
Power up—Turn power switch ON. Always
wait at least 5 seconds after a power down
before powering up to allow for proper

power on reset (POR). <
Probe—-Use IBM Universal Logic Probe,
P/N 453212.

Remove a diskette—Take the disktte out

of the disk drive.

Unload a diskette—Open the disk drive
cover (does not mean remove).
Disconnect—Physically/electrically take
apart.

Reconnect—Physically/electrically put back
together.

Reinstall—Put the original part back in place
of the new part.

Replace—Put the new part back in place of
of the original part.

See How to Use This Manual (page 10-5) for other -
information.

0-2



Safety

To ensure personal safety and the safety of co-
workers, each CE should make it a practice to
observe safety precautions at all times. The CE
Safety Practice card is reproduced below for
your reference.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety pre-
caution possible and observe the following safety practices
while maintaining IBM 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 area of
power supplies, performing mechanical inspection of power
supplies and installing changes in machine circuitry.

3. Wall box power switch when turned off should be locked
or tagged in off position. “Do not Operate” tags, form
229-1266, affixed when applicable. Pull power supply cord
whenever possible.

4. When it is absolutely necessary to work on equipment hav-
ing exposed operating mechanical parts or exposed live
electrical circuitry anywhere in the machine, the following
precautions must be followed:

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

b. Rings, wrist watches, chains, bracelets, metal cuff links,
shall not be worn.

c. Only insulated pliers and screwdrivers shall be used.

d. Keep one hand in pocket.

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

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

5. Safety Glasses must be worn when:

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

. Power hand drilling, reaming, grinding, etec.

. Using spring hooks, attaching springs.

. Soldering, wire cutting, removing steel bands.

. Parts cleaning, using solvents, sprays, cleaners, chemicals,

etc.

All other conditions that may be hazardous to your

eyes. REMEMBER, THEY ARE YOUR EYES.

6. Special safety instructions such as handling Cathode Ray
Tubes and extreme high voltages, must be followed as
outlined in CEM’s and Safety Section of the Maintenance
Manuals.

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

8. Avoid using tools or test equipment that have not been
approved by IBM.

9. Replace worn or broken tools and test equipment.

10. The maximum load to be lifted is that which in the opinion
of you and management does not jeopaidize your own health
or well-being or that of other employees.

11. All sofety devices such as guards, shields, signs, ground
wires, ete. shall be restored after maintenance.

® an o0

-

KNOWING SAFETY RULES IS NOT ENOUGH
AN UNSAFE ACT WILL INEVITABLY LEAD TO AN ACCIDENT

USE GOOD JUDGMENT — ELIMINATE UNSAFE ACTS

11/71 §229-1264-2

Each Customer Engineer is responsible to be certain that
no action on his part renders product unsafe or exposes
hazards to customer personnel.

Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

14. All machine covers must be in place before machine is re-

turned to customer.

15. Always place CE tool kit away from walk areas where n.

one can trip over it (i.e., under desk or table).

Avoid touching mechanical moving parts (i.e., when fubri-

cating, checking for play, etc.).

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

. Avoid wearing loose clothing that may be caught in machir
ery. Shirt sleeves must be left buttoned or rolled above the
elbow.

19. Ties must be tucked in shirt or have a tie clasp (preferably

20

nonconductive) approximately 3 inches from end. Tie chains
are not recommended.

. Before starting equipment, make certain fellow CE's and
customer personnel are not in-a hazardous position.

21. Maintain good housekeeping in area of machines while per-
ping

forming and after completing maintenance.
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CRT SAFETY

You must be especially aware of the dangerous
voltage present in a 3742 and the potential

hazard presented by an unprotected cathode ray
tube (CRT). Thus, the following DANGER notice
appears here.

DANGER

Voltages of 12,000,400, +12 and -12 in the
3742. Be careful when working in the area of
the high voltage power supply and CRTs. Do
not remove the high voltage lead from the CRT
following power off until the high voltage lead
and anode have been grounded.

All CEs should become familiar with the general
safety practices and procedures for performing
artificial respiration that are outlined in CE
Safety Practices {(form 229-1264). In addition,
each CE shouid review general safety CEM #45
on CRT safety.

Cathode Ray Tubes — Safe Handling

Cathode ray tubes contain a high vacuum and are
subject to implosion. Such an implosion can
propel flying glass, thus presenting a source of
personal injury. Therefore, when handling CRTs,
be careful.

Transportation Handling

1. Cathode ray tubes must be enclosed when
received, transported, or otherwise moved
from area to area. If they are shipped in a
carton, they must be in the original carton
or one of equivalent strength and securely
sealed to prevent accidental opening. Also,
original or equivalent packing materials
and/or forms must be placed inside the
carton to properly support and protect the
tube. [f tubes are transported in a unit or
piece of equipment, the equipment must be
able to contain the glass fragments if an
implosion occurs.

2. Each CRT carton must be identified with
a DANGER Cathode Ray Tube Implosion
HAZARD label.

3. All persons handling tubes or in the vicinity
of exposed CRTs under vacuum must wear
safety glasses.

Storage

1. Tubes must be kept in the carton or unit
except when exposure is required for
inspection or test.

2. Adequate storage area must be provided for
all CRTs. Tubes should be stacked in such
a manner that they cannot easily be tipped
over and will not be a problem to handle
when removed from the stack. It is recom-
mended that the storage area be away from
the norma! flow of internal trucking and
pedestrian traffic.

Testing

Personnel who test CRTs must be instructed in the
dangers and precautions to be observed.

Protective Equipment

Persons handling or working with or near unpro-
tected CRTs must wear safety glasses.

Defective CRT Disposition

No attempt should be made to repair defective
CRTs in the field. A defective CRT should be
properly packed and disposed of in accordance
with CRT disposition procedures.

3742 ML 0-3



NORMAL SERVICE FLOW IN USE OF THE MLM

Customer Reported Problem

I_ Branch Office Specialist

1. Start of Call

\

Symptom Index
Error Codes
Display

Keyboard }
Miscellaneous

No Symptom
Jd ;

MAP Section
2. Disk

3. Display
4. Keyboard
5. MPU-Features
6

7. Basic Checkout

Service Sections
200 Disk

300 Display

400 Keyboard

500 MPU-Features
600 Power

700 Basic Checkout

Part Numbers
IR Codes
Test Points

Adjustments

Remove/Replace

I

CE — when MAPs fail
Branch Office Specialist

Region-designated Specialist

8. Diagnostic Aids
9. Operating Procedures

fe———O0OR

i

Theory Sections

10. Introduction .
11. 'Disk

12.  Display

13. Keyboard

14. MPU-Feature
15. Power

A

OR
16. iInstallation Procedures
17.  Glossary
—————— 18. Index
31. RPQ’s

Parts Catalog



START OF CALL

Is there an RPQ Special Feature installed?

Y

N .

0 o

Is there an error code displayed or reported?

— — - A check mark in the Y or N box
indicates the MAP path to follow.
If neither box is check marked,
determine if an RPQ is installed by
looking at the machine history card

Note 1: — 128 Featured Machine Only

Ignore displayed information until
30 seconds after power up. (The
internal diagnostics take longer
than warmup of the CRT.)

Y N and for an RPQ Section 31 in this ML.
Power down. Check mark the appropriate Y, N box
Remove all diskettes. and continue down that MAP path.
Power up and wait for the machine
to warm up. (See Note 1.)
Can you see the failure on the display before
a diskette is loaded or a key is pressed?
Y N
— Load a diskette at the failing station.
Can you see the failure on the display of the
failing station before pressing a key? B
Y N
| Is the reported failure a result of a keying operation?
Error Code? Y N
{use last one)

Do you have any other symptom?

Y N ErrorCode? y N
(use last one)

31-1
— Use Machine Checkout MAP 7-1.

Y N

DISK H 200 DISK

DISPLAY [ [ 300 DisPLAY
KEYBOARD [T 200 kEYBOARD

MPU-FEATURES | | 500 MPU-FEATURES
POWER | | 600 POWER
MACHINE CHECKOUT | | 700 MACHINE CHECKOUT
|BER D1AGNOSTIC AIDS |
OPERATING PROCEDURES
INTRODUCTION
DISK THEORY
DISPLAY THEORY
KEYBOARD THEORY
MPU-FEATURE THEORY
POWER THEORY
INSTALLATION PROCEDURES
GLOSSARY
INDEX
RPQs

[ Parts Catalog  $131-0585

iBEa 80

After Power Up
No Diskette Loaded

Display: Normal
Viewer: Removed
Brightness

Control: Normal

Two Diskettes Loaded

Display: Normal
Viewer: Removed
Brightness

Control: Normai

For 128 Feature:
Either cursor may be in a different
position than shown or may be missing
from the display.

n X 00000 0

q X 80000 A A 0 to

dSOLS 10010 080 ATAQ 1AdH
20010 ,
Either data set labels
may have different
informat\ion (except cursor)
01002
Hoy! DYLY 080 01001 A203F
LY 6 Y Y 00008 X8
3742 ML 11




SYMPTOM INDEX

'ERROR CODE DESCRIPTION

Code

1-2

Display Position Diagnostic
7 8 9 10 MAP Description Cause Operating Procedure
A 21 Data set non-accessible — The data set accessibility code field in the data set label or in the — Remove the disk.
' volume label has a non-blank character.
B 21 Bad data set label — One of the following conditions existed when you tried to select
a mode from track 00:
1. The last record read and currently displayed is from track 00, Press RESET and REC ADV.
records 01 through 07.
2. Position 4 of the header field in the data set label doesn’t Press RESET and enter a 1 in position 04, press FUNCT SEL
contain a 1. lower, M, and REC ADV.
3. The data set label is flagged with a control address mark Enter H in position 1, press FUNCT SEL, M, and REC ADV.
{such as is required for a deleted record).
— ‘BOE is less than track 01, record 01. Press RESET and enter the correct BOE, press FUNCT SEL
lower, M, and REC ADV.
— EOE is greater than track 74, record 26. Press RESET and enter the correct EOE, press FUNCT SEL
lower, M, and REC ADV. ‘
— EOE is less than BOE. EOE and/or BOE are incorrect. Press RESET and enter the correct entry(s), press FUNCT SEL
lower, M, and REC ADV.
— BOE, EOQE, or EQD is zero. Press RESET and enter the correct entry(s), press FUNCT SEL
lower, M, and REC ADV.
— EOD is less than BOE. EOD and/or BOE are incorrect. Press RESET and enter the correct entry(s), press FUNCT SEL
lower, M, and REC ADV.
— BOE, EOE, or EOD record is greater than 26. Press RESET and enter the correct entry(s), press FUNCT SEL
lower, M, and REC ADV.
— EOD is greater than EOE + 1. Press RESET and enter the correct EOD, press FUNCT SEL
lower, M, and REC ADV. »
— EOD is greater than track 75, record 01. Press RESET and enter the correct EOD, press FUNCT SEL
' , lower, M, and REC ADV.
—~ Record length (positions 23 through 27) is not 80 Press RESET and enter b 16 080 in positions 23 through 27,
for basic machine: or, record length is 00 or greater {or B 001 thru BB 128 for 128 record length featured
than 128 for 128 record length featured machine. machine) press FUNCT SEL lower, M, and REC ADV.
— Non-numeric characters are in positions where numeric Press RESET and rekey, press FUNCT SEL lower, M, and
characters are required in the data set. REC ADV. ) »
— Head specification is not zero. Press RESET and rekey head O, press FUNCT SEL lower,
M, and REC ADV.
C 4-2 Self-check — The self-check digit doesn’t compare properly. Press RESET, field backspace, and rekey the field.
— The self-check field is blank in verify (V) mode. Press RESET and insert the self-check digit.
D 2-6 . Disk 2 not ready — A disk 2 record advance was attempted with one of the Press RESET. Wait until disk 2 is ready, then continue )
following conditions existing: processing. |If the copy feature is not installed, use a
— Copy feature is not installed. machine which ha"s disk popy feature.
— Disk 2 is not ready.




D 2-6 Disk removed Disk was removed when waiting for a disk error to be cleared — Load adiskette. Hold down NUM SHIFT and
on record insertion mode. The EOD in the data set label is not press RESET.
updated. Duplicate records may exist in the data set. The hold
buffer is not blanked. On the 3742 with the 128 feature and
using station lockout, program levels 7, 8, 9, 10 are filled with N’s.
D 2-4 Write error The record at the currently displayed disk address was written Press RESET.
in error. The record was one of the deleted records being
inserted.
E 2-2 End of extent Attempting to read from disk 2 beyond the last record in the Press RESET and continue the job on another data set or disk.
data set when using the copy feature.
Attempting to write to disk 1 beyond end of extent (EOE). Press RESET and change EOE in the disk 1 data set label.
The last non-deleted record is verified. (This is not an error.) Press RESET and continue.
F 4-2 Function not available The key pressed after FUNCT SEL is not valid. Press RESET and press the valid key.
The selected function is not installed. Move the job to another machine where the function is
installed.
The key pressed following FUNCT SEL lower and M key is not Press RESET and REC ADV to write the label on the disk
REC ADV or DELETE. or press DELETE to delete the label.
Selected CE mode with a disk in other station. Press RESET. Remove disk from other station.
G 4-2 Write protect Enter (E) or verify (V) mode is selected and the data set is Press RESET and select update mode.
protected.
Attempted to write to the disk with the data set protected. Press RESET and either change the label or press REC ADV
to advance to a proper label.
At EOD-1 of a data set in update (U) mode, and using REC Press RESET and either change the data set iabel or use a
ADV when the data set is protected. different data set.
H 4-2 Copy setup After pressing COPY:
— The disk 2 address is less than track 00, record 08. Press RESET and advance to the proper disk 2 address.
— When disk 2 is inserted,'you must press DISK 2 REC ADV Press RESET and press DISK 2 REC ADV.
to display the first data set label {00008). This error occurs
then if you do not press DISK 2 REC ADV to display a
data set label prior to copy setup.
COPY was not pressed in coniunction with any shift key. Press RESET and ALPHA SHIFT or NUM SHIFT in conjunc-
tion with COPY.
Disk 1 is on track 00 but disk 2 isn’t on track 00. Press RESET and press DISK 2 RET TO INDEX.
SEARCH SEQ CONTENT was pressed in copy setup. Press RESET and press the correct key.
| 4-2 Search address The search address contains a non-decimal character. Press RESET. Use avalid search address.
The search address is not valid. ' ‘
The search address is not within the extents of the data set.

3742 ML
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ERROR CODE DESCRIPTION

Code
Display Position Diagnostic
7 8 9 10 MAP Description

Cause

Operating Procedure

| . 42 # of records

— Number of records specified not 01-99 (00 or 1 digit
gives | error or above 99 reads first two columns only).

— Insufficient room in data set to insert the number of .
records specified. Number of records to be inserted
must be equal to or less than (EOE minus EOD) plus 1.

— Press RESET then press NUM SHIFT and key in number of

records to be inserted. FUNCT lower and RIGHT ADJUST.

— Press RESET. Check data set.

K 4-2 Keying

— Upper shift A or Z key was pressed.

— The program numeric shift switch is'set to the numbers only
position and the character keyed is not O through 9, -, space,
+, or any alpha shift characters, while in a program numeric
field.

— The data key pressed following HEX is not a valid hex digit.

— An invalid key code {a world trade key code was detected in
a domestic machine).

— The KANA SYMB key and a non-Katakana key were pressed
together on a Katakana machine.

— Press RESET. Press only valid keys.

L 4-2 Invalid function key

— CHAR ADV was pressed in verify mode.

— DISPLAY PROD STAT was pressed when not in read index
or enter mode.

— FIELD ADV was pressed in verify mode.

— SCRL FWD was pressed in verify mode.

— REC BKSP was pressed in field correct mode.
— REC ADV was pressed in field correct mode.

— Press RESET. Press only valid keys.

M 4-2 Incorrect mode
selection

— Selected copy mode from update (U), verify (V) or field
correct (C) mode.

— Selected enter (E) mode from other than index (X) mode.

— Press RESET. Perform proper mode selection.

14



M (continued) 4-2 Incorrect mode Selected field correct (C) mode while in an auto field with the
selection AUTO DUP/SKIP switch on or currently at the end of the record.

Attempted the modify index function (FUNCT SEL, M) while not

on track 00.

Selected search (S) mode from verify (V) or field correct (C) mode.

Selected SEARCH CONTENT or SEARCH SEQ CONTENT

from verify (V) or field correct (C), or selected search content

from enter (E) mode.

Selected update (U) mode from enter (E) mode or from search (S)

mode when search was selected from enter (E) mode.

Selected verify (V) mode from enter (E) or search (S) mode.

Selected offline field totals from verify (V) mode or field correct

{C) mode.

Selected PROG LOAD in verify {V) or field correct {C) mode.

FIELD COR pressed when not in verify mode.

Disk initialization selected and the secondary station has a disk loaded,

or the primary station is not-in index (X) mode. :

Pressed DISPLAY PROG in conjunction with either shift key while

in verify or field correct mode.

Pressed SEL PROG while in field correct mode.
N 4-2 Keyboard overrun Keying rate exceeded machine capacity. Press RESET. Continue.
N ? 2-4 Write test Write gate error. Remove and reinsert the diskette.
0] 4-2 Operation Pressed DISPLAY FIELD TOTALS when not at the first position Press RESET and move the cursor to the first position of the

of a field.
While in a right-adjust field, pressed DUP when not at the first
position of the field. '

Pressed SEL PROG when the current program wasn’t on a field
boundary.

While in enter (E) mode, right-adjust field, pressed REC ADV
when not at the first position of the field.

Pressed REC ADV after pressing any search key with numeric
shift.

Pressed RIGHT ADJ when not in a right-adjust field except when
at end of the record.

Pressed REC ADV or SKIP in right-adjust field and not at the first
position of the right-adjust field.

Pressed DISPLAY PROD STAT in enter mode:
1. While not in program level 0.
2. With the cursor not in position 1.

Pressed SKIP, DUP, or REC ADV in a self-check field and not
at start of the self-check field.

Pressed SCRL FWD or SCRL BKWD in a self-check field and
not at start of the self-check field.

Pressed SCRL FWD or SCRL BKWD in a right-adjust field and
not at the first position of that field.

field.

Press RESET and move the cursor to the first position of the

~ field.

Press RESET and move the cursor to the first position of the
field.

Press RESET and move the cursor to the first position of the
field.

Press RESET and DISK TWO REC ADV.

Press RESET and move the cursor to right-adjust field.

Press RESET and move the cursor to the first position of the
right-adjust field.

Press RESET and select program level O.

Préss RESET and move the cursor to position 1.

Press RESET and move the cursor to the start of the self-check

field.

Press RESET and move the cursor to the start of the self-check

field.

Press RESET and move the cursor to the first position of the
right adjust field.

3742 ML
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4-2 Program The key pressed following SEL PROG or PROG LOAD Press R'ESET and enter a valid program number.
: is not a valid program number.

Selected a new program while not at a field boundary. Press RESET and move the cursor to a field boundary.
Invalid begin field character. Press RESET and enter a valid begin field character in
‘ the program.
The first position of a program buffer is a continue field Press RESET and enter a begin field character in the first
character. position.

4-2 Field totals No . (period) or digit following the format character. - Press RESET. Rewrite the control statement.
The position number is greater than 080. '
(or 128 for the 128 record length feature).
No N or W follows the position number.
An invalid character following the mask.
Format 1 to 6 (or 1 through 9 and A for the 128 record
length feature) not specified in the mask statement.
No < sign found at beginning of the format statement.

4-2 Right adjust Entered a data key after the right-adjust field was full except Press RESET and RIGHT ADJUST.
in verify mode.
Entered a data key after all non-fill characters have been verified. Press RESET and RIGHT ADJUST.
A mismatch occurred on a fill character for a right-adjust field. Press RESET and correct the fill character.

- Pressed — (dash) or RIGHT ADJUST at the start of a field that Press RESET and if the dash and right-adjust are correct,

isn’t all fill characters. The error occurs when the first non-fill press FIELD COR.
character is encountered.
Pressed other than RIGHT ADJUST to exit the field. Press RESET and RIGHT ADJUST.
Press RIGHT ADJUST or NUM SHIFT and — (dash) when not Press RESET and key correctly.
at the start of an all fill character field or not at the end of the
right-adjust field. ‘

2-6 ‘ Disk removed Disk was removed when waiting for a disk error to be cleared on

record insertion mode. The EOD in the data set label is not
updated. Duplicate records may exist in the data set. The hold
buffer is not blanked. With the 128 feature and station lockout
selected program levels 7, 8, 9 and 10 are not filled with N’s.

Load a diskette, NUM SHIFT press RESET.

1-6



ERROR CODE DESCRIPTION

Code
Display Position Diagnostic

7 8 9 10 MAP Description Cause Operating Procedure

R 1 2-2 Length error Length error in record read. The record will be written with — Press RESET.
record length corresponding to the record length in the data set
label, the disk address of the record written is determined as
described in R2 error.

R 2 2-2 No record found The record at the displayed disk address could not be found. A — Press RESET.
blank record will be written to disk &t an address determined by
the displayed address plus the number of records to be inserted.

R 4 2-2 Read error The record read is in error. The record will be written to disk at — Press RESET.
an address determined by the displayed address plus the number
of records to be inserted.

S 4-2 Search The search mask did not match any record. — Press RESET. If there is not a numeric error displayed, try
A disk error occurred that failed the disk ERP. The disk error a differe.n‘t se.arch mask. If a numeric error is displayed, use
is displayed in position 8 on the status line. that verification procedure.

T 4-2 Operational error Attempting to enter data beyond the logical record length. — Press RESET. Usually caused when AUTO REC ADV is off.

(truncation) Press REC ADV.
Pressed SCRL FWD when column indicator displayed 000. — Press RESET. Press REC ADV.
Pressed DISPLAY PROD STAT in enter (E) mode and the record — Press RESET. Change record length to 21.
length is less than 21. v
Pressed RIGHT ADJUST key at the end of the record. — Press RESET. Press REC ADV.
\Y) 4-2 Verify mismatch A mismatch occurs between the current data keystroke and the — Press RESET. Key in the correct character.

data character in the record.
A character in an auto skip field is not blank.

A mismatch occurs between the characters of an auto dup field in
the record and corresponding characters of a previous record.

3742 ML
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2-6

Disk removed

Disk was removed when waiting for a disk error to be cleared on
record insertion mode. The EOD in the data set label is not
updated. Duplicate records may exist in the data set. The hold
buffer is not blanked. With the 128 feature and station lockout
selected program levels 7, 8, 9 and 10 are not filled with N's.

Load diskette. NUM SHIFT, press RESET.

Write error

The record at the currently displayed disk address was written in
error. Either the sector at the currently displayed disk address
could not be found or the record was written in error.

I

Press RESET.

2-4

Write error

The record at the currently displayed disk address was written
with a special address mark and was not read with a special
address mark.

Press RESET.

4-2

Right-adjust sign

A sign mismatch occurred at the end of a right-adjust field in
verify mode.

Press RESET. Use correct sign in right-adjust field.



ERROR CODE DESCRIPTION

Code
Display Position Diagnostic
7 8 9 10 MAP Description Cause Operating Procedure
Y 2-1 Empty data set — Attempted verify mode selection and data set was empty. - — Press RESET. Enter data into the data. set or choose a
different data set.
— Attempted update mode selection and data set was empty.
— Attempted search mode selection and data set was empty.
2 2-4 Last record write error — In enter or update mode, write error occurred at EOE. v » — Press RESET.
— Inverify mode, write error occurred on last non-deleted record.
2 2 2-2 Last record write error — in enter or update mode, write error occurred at EOE. — Hold NUMERIC SHIFT and press RESET.
— Inverify mode, write error occurred on the last deleted record.
Y4 3 2-9
2 4. 2-2
Z | 5 24
Y4 6 2-2
0 ) 2-6 Early disk removal — Removed disk while disk operations were in process. — Load a diskette. Hold NUM SHIFT and press RESET.
~ Removed disk while not on the index cylinder.
1 2-2 Length — Record length was incorrect for this disk operation. — Hold NUM SHIFT and press RESET. Use the correct
: : ‘ - record length.
2 22 No record found — The disk read ERP failed because ID field could not be found. — Hold NUM SHIFT and press RESET.
2 ? ? 2-4 Write test ‘ ‘ — Write gate error. o — Remove and reinsert the disk.
3 - 29 - Seek . — Seek ERP failed because a track match did not occur. — Hold NUM SHIFT and press RESET.
3 29 Seek error : — Seek error. An auto return to the index track is performed — Hold NUM SHIFT and press RESET.
: ‘ : with the EOD being updated. Duplicate records may exist :
D3 : in the data set. The hold buffer is not blanked. With the
128 feature and station lockout selected program levels 7, 8, 9
and 10 are not filled with N's.

3742ML 19




3 ? ? 2-4 Write test Write gate error. - Remove and reinsert the disk.
4 2-2 Read Disk ERP failed with a read error. The first record written on Hold NUM SHIFT and press RESET.
the disk after the read error may be wrong.
4 | 2 2 . . . .
a1 2-4 Write te;t - Write gate error. Remove and reinsert the disk.
2-4 Write Disk write and write check ERP failed. Hold NUM SHIFT and press RESET. .
5 ? ? 24 Write test Write gate error. "Remove and reinsert the disk.
6 2-2 Deleted record Last record read has a control address mark (such as is required Hold NUM SHIFT and press RESET. Press REC ADV. If the
' " for-a deleted record). error occurred on the index track, change position one to an
o H, press FUNCT SEL, M, REC ADV.
6 ?2 |2 2-4 Write test - Write'gate error. Remove and reinsert the disk.
7 2-2 Address ‘A newly developed disk address is out of the current extent for Hold NUM SHIFT and press RESET. Use a correct address.
. adata set or is off the disk. ‘ )
2-2 k Invalid input specifications . Character not valid or odd number of characters specified. Remove the diskette. Press RESET. Insert a different diskette.
' Track zero is in bad track list.
Tracks 78 through 99 are specified as bad. '
- Sequence value is greater than 13.
2-1 Non-ascending bad Bad tracks are not specified in ascending sequence. Remove the diskette. Press RESET. Insert a different diskette.
track specification : ' '
2-2 Bad track specification More than two bad tracks specified on the disk. Remove the diskette. Pressk RESET. Insert a different diskette.
' exceeded '
2-4 Write check error’ Error occurred while the disk was being initialized or disk check. Remove the diskette. Press RESET. Insert a different diskette.
2-2 Delete record error Error encountered while trying to delete records 9 through 26 Remove the diskette. Press RESET. Insert a different diskette.
. -on tracks zero. i i
? ? Write test Remove and reinsert the disk.

24

Write gate error.

1110
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DISPLAY UNIT SYMPTOMS

If you are aware of the display unit symptom

terms and the directions on this page, continue

with the next command. Otherwise, review the

information contained in the adjacent columns

and then continue here.

— The diskettes can be either unloaded or loaded.
(Loaded is preferred.)

— Remove the viewer.

— Turn up the brightness control (observe the
caution in the next column).

— Look for a correct raster as shown. For this

decision, disregard any characters that might

also be evident within the raster.

nx 8000 L ] ]

—
S —

[ s (IXIX] % ¥

Is the raster (relative size, position, and number
of lines) as shown; and does the brightness re-
main stable? :
Y N v )
— Review the symptoms, starting with 1 on the
next page, until the most similar symptom
is found. Use the MAP indicated.

— Return the brightness control to normal.
— Data may be entered, but is not required.

Are characters displayed and are they free of
distortion? ‘
Y N
— Review the symptoms, starting with 15,
until the most similar symptom is found.
Use the MAP indicated.

— Review the symptoms, starting with 24, until
~ the most similar symptom is found. Use the
MAP indicated.

HOW TO USE THE DISPLAY UNIT

DISPLAY UNIT GLOSSARY

SYMPTOMS
CRT: Cathode ray tube (display).
The following 7 pages contain descriptions and
pictures of symptoms to direct you to the cor- Blank CRT: The display looks like power is off.
rect MAP to use for diagnosis.
Blooms: The entire display appears to glow
The symptoms are numbered to indicate the or the raster is excessively bright.
priority sequence and to allow referencing.
‘ Brightness: The amount of light emitted from
Read the symptom description with each picture the raster.
to understand the illustration and any variations
that could be applicable. ; Character:  All letters, numbers, special sym-
bols, and the cursor, formed by a
For some symptoms, it could be necessary to turn series of small dots.
the brightness control up to observe the symptoms.
Defiection: The vertical, horizontal, and wiggle
CAUTION: Never make CRT tube face glow sweeps needed to form the 6 lines,
or bloom. Return brightness the line lengths and the line height.
control to normal before pro-.
ceeding into the MAPs. Raster: The bright area of 6 lines, each
about 0.2 inch (5.1 mm) high by
Symptoms of display trouble are not readily from 3.5 t0 5.5 inches (88.9 to
illustrated exactly; each display symptom is an 139.7 mm) long, caused by the
individual. Therefore, when using the foliowing deflection circuits. (On some CRTs,
index, attempt to locate a picture or descriptive a raster might not be displayed
symptom that is similar to {not necessarily the except with the CE pins jumpered.
same as) what you saw displayed. This is due to gain variations between
CRTs.)
If any of more than 1 picture might be the right
one, see if they all use the same MAP. If so, no Retrace: The return trace for the deflection
need to choose; just go to that MAP. sweeps.
The correct MAP or procedure to use follows each Video: Puises, which are intensified dots,
picture. that result in characters.
Regardless of the starting point, it is necessary to
" ‘compare all succeeding display symptoms up to the
" one that is similar to one you have. |f no similar a.X 80000 A A O 38 100
display can be found, use the Display General
MAP following the last picture. -
All display symptoms are shown with the viewer
removed, and viewed from the key station 1
operator position.
Most of the symptoms are shown with the disk- Cursor N
ettes loaded. However, the symptom may be ' .
used as you first found it {unloaded, loaded, or .
with data), while being aware of the difference , 001 Be 0 ¥ Y 00008 A B\\ Machine
this makes on the display. cursor ] / / / status
position
\
Error/ Progr;lm Begin Pr()\gram Di_sk Machine\Alternate
codes number field shift address mode record
code  code advance
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DISPLAY AND DISPLAY UNIT SYMPTOMS
5 Symptom: Multiple vertical bars.

1 Symptom: Blank CRT or brightness 3  Symptom: Vertical bar—may be anywhere
on the display.
Brightness control: Turned up (caution)

fades to blank.
Brightness control: Turned up (caution)

Brightness control: Turned up (caution)

MAP: 3-5

MAP: 3.2 MAP: 35

6 Symptom: All characters resemble cursors.

4 Symptom: Multiple vertical spots.

2 Symptom: Spot—may be anywhere on
Brightness control: Normal

the display.
. : Brightness control: Turned up {caution)
Brightness control: Turned up (caution) )
. [ ] - oo
MAP: 3-5 B MAP: 3-5 MAP: 3-5
3742 ML 1-13



DISPLAY AND DISPLAY UNIT SYMPTOMS

7 Symptom: All characters resemble cursors.

Brightness control: Normal

2R I

MAP: 3-5

8 Symptom: All characters resemble cursors.

Brightness control: Turned up (caution)

—

MAP: 35

9  Symptom: Lines too close together.

Brightness control: Normal

"l oot 00 area oy

ﬂB?l DYlY 0 " 888081001 %8§85

MAP: 35

10 Symptom: Lines on top of each other {In-
correct line location).

Brightness control: Normal

q X 86000 A A 0O 10
9S0ES 10010 080 ATAG: ¢8aH
ADO!OuLY 090 01001 1203P
Pl 6 Y Y 00000 X ¥
MAP: 35

1-14

11 Symptom: Lines on top of each other
(Some raster lines missing).

Brightness control: Normal

q X 800006 A A O 10

30010 10010 83t  ATAO tRQY
WosI DVlY 0 Y 090001001 62038
MAP: 35

12 Symptom: Lines on top of each other
{Some raster lines missing).

Brightness control: Normal

AJX0LY 100100600 A A O ATAG r9gY

tooto

OIOTi//

AOd! DYlU © Y Y 000001001 3203PK

N

MAP: 3-5



13 Symptom: Lines on top of each other
(Some raster lines missing).

Brightness control: Normal

~q28010 80000 A A O o
JSOES 10010 080 ATAQ THQH
//
Hpy! DYLY -080 01001 \203€
ol o6 Y Y 00008 01082
MAP: 35

14 Symptom: Excessive line length.

Brightness controi: Normal

A X 80000

A
10010 tooto a5y °
Sooto . ATAQ
HDKI Dyivy 080 d:oo:
01 ~
0 Y 00009
MAP: 35

15 Symptom: Character height compressed.

Brightness control: Normal

o L] © oO0O0oO0® »

"oBe!: DYlw OPOC DJIO0OO0O! ALAIXOTC

IOl 9

MAP: 35

16 Symptom: Lines compressed to the right.

Brightness control: Normal

I %0000 AR O 10
C TN ATAG QY
™

01044
Bwy 090 01601 12050

I o v 06009 X

MAP: 35

17 Symptom: Lines compressed to the left.

Brightness control: Normal

I e AR O 19

e 10010 St ATAT 190
m

6l6ld
B wy 096 01601 $203¢

I 6 v 66609 X8

MAP: 35

18 Symptom: Skewed

Brightness control: Normal

"X

MAP: 3-5

3742 ML
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DISPLAY AND DISPLAY UNIT SYMPTOMS
19 Symptom: Distorted

Brightness control: Normal

MAP: 3-5

20 Symptom: Overall enlarged display.

Brightness control: Normal

The raster and characters are expanded, or off the
display, in all directions.
n X 00000 0
01031
HDK! DYlY 080 01001 L303€
o0 0 ¥ g 00008 x 8
MAP: 3.7

21 Symptom: Lower corner(s} cut off.

Brightness control: Normal

A X 80000 A A 0 1o
Tooto roote 8st . ATAQ TAGH
S00t0

0101

DK! DYLY 080 01001 A°°

N 0 v 00008

Adjustment procedure 305

22 Symptom: Display rotated and incomplete.

Brightness control: Normal

130
) < RO8
a e ()
Q9
890
s \
@t oot0
o)
\00‘ 0\(
so0!
Q\
o\®
QW0
0"
f\‘d\") 9
[

Adjustment procedure 305

1-16

23 Symptom: Display rotated and incomplete: characters small.

Brightness control: Normal

80000 Lol

ATAC
ro tooto BOSTt

D

TN

Adjustment procedure 305

24 Symptom: CRT blooms bright (on-off-
on-off).

Brightness control: Normal

An excessively bright but correct display alter-
nates with a blank display.

MAP: 3-6




25 Symptom: Jittery or jumping display.

Brightness control: Normal

The data is correct, but difficuit to read, due to
motion of the characters and/or the lines.

MAP: 34

26 Symptom: Fuzzy characters. {Raster size
and brightness normal.)

Brightness control: Normal

n X 80000 A A O 19
10010 10010 8S! ATAG 19GY
0010
0101¢
Ayl Dwiv 090 01001 3203¢
04 0 ) 00009 X§
MAP: 3-3

27 Symptom: No video {raster only).

Brightness control: Turned up (caution)

MAP: 3-3

28 Symptom: Brightness increases slowly, or
is unadjustable, or is intermittent.

Brightness control: Normal

MAP: 3-1

29 Symptom: Failure to blank on wiggle
sweep.

Brightness control: Turned up (caution)

B~

Wiggle sweep
retraces

MAP: 3-1

30 Symptom: Failure to blank horizontal
retrace.

Brightness control: Turned up (caution)

X 00000 e ) e e =

- oo -coube vetn Guun Gub GN

.. c@ccept Beceme @oome mame Goud Gup &
C' ‘
L Horizontal retraces
CLe L1 I I *@ssete Wocese  Wosdds mm

oo Ll L.A3g8.016004 81632
LO- M.y ..00008 . — X
Vertical retrace
MAP: 3-1
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1-18
DISPLAY AND DISPLAY UNIT SYMPTOMS

31 Symptom: Machine status missing or wrong. 33 Symptom: Disk address wrong. 35 Symptom: Cursors missing, or in wrong

| v positions.
Brightness control: Normal - v : Brightness control: Normal

Brightness control: Normal
Status conditions’
N = Not ready — diskette unloaded. . The correct address for disk 1 when first loaded
W = Wait — diskette loaded. is shown.
R = Ready — diskette loaded. |
(A correct status condition is shown.) n X 0 : n X 00000 0 s
: , The cursor is correctly in position 001, as shown, -
n X 100000 0 - prior to data entry. (At power up in XR mode/
Lo , _ status the 3742 with 128 feature may have one
or both cursors missing or in wrong positions on
- the display. This is normal.) T ‘ I
| | 01051 . O;EEP
| . HDk! DYLY 080 61001 1205P B DB DYLY 080 01001 330
HDK! DYlY 080 01001 L305€ / : , ' : : '
0l 0 Y ¥ 00008 X ¥
MAP: 2-6 MAP: 22

MAP: 5-1.

32 ~ Symptom: Disk address missing. 34 Symptom: No characters; just cursors. 36 Symptom: Dots missing from characters.

Brightness control: Normal

Brightness control: Normal Brightness control: Normal

The correct location for Disk 1 address | | P ————

o ' ’ | ' and/or broken lines in the characters. The
o characters shown here contain the correct
n X 0 o number of dots.
' nXx 00000 0

TDKI DYLY i | | - 01054

o 0 by 838021001 510295 : ' | | | | ADK! DULY 060 01001 $205¢

| | | o | ol 0 b Y 00008 X ¥
MAP: 2-6

MAP: 5-1 MAP: 5-1



37 Symptom: Added, missing, or wrong , 39 Symptom: Hex characters.
characters.
Brightness control: Normal
Brightness control: Normal

HX 0 \ |
_ WW
hx o000t prrt T
100000  xy
9 “‘Q“MM“
" MAP: 541
MAP: 5-1
38 Symptom: Hex characters. : \ 40 Symptom: Hex characters
~ Brightness control: Normal Brightness control: Normal
v SRRERSEIRERRECRNENURNGNIGRANANRNRRRANA,
858335895088 5 Atestee | AEEREREERRRRRERNRURRRRRARRRRARRRERARANLY

21300 099 B SIOTID 1 FD 009900 Yeen

- SCORLAC IV /BBEE/ CYRRBDNERAOH D1 HBO DY : ‘ |
ety teprosrtbopisbory IR ERERRRR RN R RN AR RN RRRRRRR RN
e

::mammmnmmnmﬁnumm;

88 09> 20-CRERONCES 09SBEY D) - D0/ 50080 g"l""l"'.."'l!“.‘l““‘l'l.l““!‘ '

MAP: 5-1 MAP: 5-1

41 Symptom: Lines and hex characters.

Brightness control: Turned up (gaution)

e s e

MAP: 6-1

DISPLAY-GENERAL

If none of the previous symptoms are similar to

what you see on the display:

— Power down.

— Disconnect the keyboard signal cables at
planar P and R.

— Power up (wait at least 30 seconds).

Does the machine still fail?
YN
— Power down.
— Reconnect the keyboard cables at planar
P and R.
— Use keyboard MAP 4-4,

- Power down.

— Reconnect the keyboard cables at planar P
and R.

— Use MPU MAP 5-1.

3742 ML
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KEYBOARD AND OPERATIONAL SYMPTOMS

Alphabetic Shift

42
42
4-2

Fails to’override program control
Program fails
Will not alpha shift from keyboard -

" Audio Feedback Device

46
46
46
46

~Always a tone

No tone at end of function
Tone or click at wrong time -
No audio feedback from any key

“+.. Auto Record Advahce

43
42
43
43

Auto Dup/Skip

43
4-3
43
43
43
4-3

Always auto record advancing
Continual record advance
Fails to auto record advance

Fails to manual record advance

Always auto dup/skip
Dups wrong data

" Fails to auto dup/skip
_ Dups/skips a shift failure

Dups/skips too far
Dups/skips wrong fields

Character Advance

45
4-2
45

Continual character advance
Fails to character advance
Multiple character advance

Character Backspace

4-4
45
42
45

. Character backspace beyond column 1

Continual character backspace
Fails to character backspace
Multiple character backspace

Compute Field Totals

45 Computes field totals wrong

4-2 Fails to compute field totals

Copy

45 Continual copy

4-4 Copies wrong data

42 Fails to copy

4-8C ' Missing/extra records

Dash (-)

4-2 k Fails to display

4-2 " Fails to enter hex D

Data

4-2 No data entered and no click from one or more keys
4-4 - No data entered with or without an audio response
4-6 .Dead keyboard

4-8E Altered/missing data
Delete Index
45 Deletes too many/wrong indexes

4-2 Fails to delete indexes

Delete Record

4-5 Deletes too many/wrong records
42 Fails to delete record .
Display Data

44 Displays wrong data

4-2 : Fails to display data

Display Field Name

44 Displays wrong field name
4-2 - Fails to display field name

Display Field Totals

4-2 ) Always displays field totals
42 Fails to display field totals
4-4 Displays wrong field totals

Display Program

. 42 Always displays program
4-4 Displays wrong program

42 Fails to display program

Display Field Program

4-4 - Displays wrong program

4-2 Fails to display program

Display Production Statistics

4-2 Displays production statistics always
44 Displays wrong production statistics
4-2 Fails to display production statistics
Duplicate

44 Dups too slow/fast

44 Dups wrong data

43 Fails to auto dup

42 Fails to manual dup

Enter

4-2 Always in enter mode

42 Fails to go into enter mode

2-4 Fails to write on disk

Error

4-6 Flashing display and no error code
4-6 ‘ - Keyboard dead and no error code

Field Advance
45
4-2
4-4

Field Backspace

45
42

a4

Field Correct

-4-2
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Continual field advance
Fails to field advance
Field advances too far

Continual field backspace

" Fails to field backspace

Field backspaces too far

Fails to field correct



Field Totals

4-2
4-2
4-7
4-8B

Always displays field totals
Fails to display field totals
Wrong field totals

Field totals fails to function”

Function Select Upper or Lower

4-5

4-2

4-4

Hex

45

4-2

Initialize

21

4-2

Katakana Shift

43
43

4.5

5-1

Always function select
Fails to function select
Selects wrong function

Always enters hex
Fails to enter hex

Fails to initialize when in initialize mode
Will not enter initialize mode

Always enters Katakana characters
Katakana shift switch fails to cause a
Katakana shift

Kana shift key fails to cause a Katakana
shift -
Programmed Katakana shift fails

Katakana Symbol Shift

45
4-5
45
~ Modify Index
44
4-2

Numeric Shift

4-2
4-2

Always enters Katakana symbols
Fails to Katakana symbol shift
Fails to enter Katakana symbols

Partial index modified
Will not modify -index

Always numeric shift
Fails to numeric shift

Production Statistics

42
42
44
4.8D

Program
4-2
4-2

4-4
44

Program Load

45

42
4-2

Always displays production statistics
Fails to display production statistics
Wrong production statistics

Record count wrong

Fails to program chain
Fails to shift

Wrong program

Wrong program number

Always/extra program loads
Fails to program load
Loaded wrong/no program

Program Numeric Shift

45

4-3

‘Always in numeric shift
Fails to numeric shift

Proof Keyboard Feature

7-6

Read Index

44
2:2

Numeric keys enter incorrect data.

Displays wrong data
Fails to read the index track

Record Advance 1 or 2

45
4-2
45

Continual record advances
Fails to record advance
Multiple record advances

Record Backspace 1 or 2

45
4-2
a5

Record Insert

4-2

Continual record backspaces
Fails to record backspace
Multiple record backspaces

Fails to record insert

Repeat

45 Continual repeat
4-2 Fails to repeat
Reset

45 Continual reset

4-2 Fails to reset

Return to Index 1 or 2

4-2 Always writes EOD
4-2 Fails to write EOD

Right Adjust

4.5 Continual right-adjust
4-2 Fails to right-adjust
44 Incorrect right-adjust

Scroll Forward

4-2 Fails to scroll forward
45 Always scrolls forward

Scroll Backward

45 Always scrolls backward
4-2 Fails to scroll backward

Search Address

4-4 Cannot enter search address
4-2 Fails to'search
4-4 Goes to wrong/no address

Search Content

4-4 Cannot enter search content
4-2 Fails to locate record

4-2 Fails to search

44 Stops on wrong record
Search EOD

4-2 Fails to locate EOD

4.2 Fails to search

44 Locates wrong record

4-4 Stops on no EOD

Search Sequential Content

44
4-2
4-2
4.2
4-8F

Select Program
4-2

4-4

Self Check

4-4

4-2
4-8A

Skip

Space Bar

4-2
42
45

Update
45

4-2

24
Verify
4-2

4-4
4-2

Cannot enter content

Fails to locate record

Fails to search sequentially
Fails to start search

S errors

Fails to select program
Selects wrong program

False errors
Wrong modulus
No self check error (modulus 10)

Fails to alpha/num skip
Fails to auto skip

Fails to program skip
Fails to skip

Skips short/too far

Fails to space
Cursor remains stationary

Spaces too far

Always updates
Fails to update
Fails to write on disk

Fails to verify
False errors
Verified wrong record

3742 ML

1-21



MISCELLANEOUS SYMPTOMS

CRT

51

Hex characters during power up

Disk Unit Symptoms

21
26
22
29
24
211
26
26
22
212

Feamres

7-3
74

75
76

Keyboard

4-8E
a2
46
46
46
a1
4-4
44
46
2-12
a5
46
42
a4
42
a4
46
a2
43

Diskette probiems

Not ready

Read check

Seek errors {no data errors)

Write check

Diskette not interchangeable with other disk units
Machine status or disk address missing

Machine status wrong

Disk address 1 or 2 wrong

~Machine slow

Feature A checkout procedure
128 Record length feature checkout procedure
Record Insertion checkout procedure

“Proof keyboard checkout procedure

Altefed/missing data
Binding key o
Buzzing

-Click only from reset

Dead keyboard

Error code but audio feedback device works

Incorrect data entered with or without audio response

Incorrect function performed with or without an audio response

- Keyboard locked up

Machine slow

Multiple characters entered for one keystroke

No click from any key :

No data entered and no click from one or more keys

No data entered with or without an audio response

No function performed and no click from one or more keys
No function performed with or without an audio response
No tone at end of function

Sticking key

Will not perform function selected by toggle switches

Power Supply

6-2
6-1
6-1
6-1
6-3
6-2

Burnt smell

Incorrect voltage at 1/O unit
Intermittent operation
Machine inoperative

Service circuit breaker tripped
Smoke
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DISK MAPS

MAP 2-1 —

— Remove the diskette.

Power down.

Wait b seconds.

Power up.

Load the diskette which is causing the errors.

|

Is there an error?
Y N

Is the address of the fault known? —
Y N
— Perform failing operation, if known.

Is there a numeric error code? —
Y N -
- Use disk MAP 2-2.

— Remove the diskette.

Load a different diskette. —

Hold NUM SHIFT, and press RESET.
Perform the failing operation.

Is there a numeric error code?
Y N
— The first diskette was defective; have
it reinitalized. —

— Use disk MAP 2-2.

Is the defective record in track 00? *
Y N :
Press FUNCT SEL lower.

Press SEARCH ADDRESS. —

Key in the address of the suspected
record.

Press REC ADV.

AlB|C

— This MAP will help find diskette problems.

Try to identify-the record which had the error
to isolate the problem to the diskette or to the
disk drive unit.

Search for the defective record; if none is
evident, the disk drive unit that prepared
the diskette is probably at fault.

Try to isolate the problem to the diskette
or to the disk unit that prepared the
diskette. )

CAUTION: - The customer may wish to
recover data from the diskette
before it is reinitialized.

— Try to locate the defective record.
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W

Is there a numeric error code?
Y ’N
— Use disk MAP 2-2,

— Remove the diskette. } :
— Load a different diskette, — ~— Try to isolate the problem.
— Perform the failing operation.

Is there an error code?
Y N
— The first diskette is defective; have

TR — CAUTION: The customer may wish to
it reinitialized. — .

recover data from the diskette

L Use disk MAP 2_2.’ before it is reinitialized.

—" Press REC ADV and advance to the faulty
record.

Is there an error?
Y N
— Use disk MAP 2-2.

— Hold NUM SHIFT and press RESET.
— Check the data set label (239).

Is the data set label OK?
YN

— Have the data set label corrected.

Does the machine still fail?

Y N
— This disk is defective; have it
reinitialized. — — CAUTION: The customer may wish to
recover data from the diskette
Are there any numeric error codes? befor»e it is reinitialized.
Y N

Are there any error codes?
Y N

Is the machine still failing?
Y N
- — This diskette is defective; have it
reinitialized. — — CAUTION:  The customer may wish to
recover data from the diskette
before it is reinitialized. '
— Perform the failing operation. ‘

A|D|E|F
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Is there a numeric error code?
Y N

— Remove the diskette.

— Use disk MAP 2-2.

— Hold NUM SHIFT and press RESET.

— Remove the diskette and insert it into
another disk drive unit. —

- Perform the failing operation.
Is there an error code?
YN

— Use disk MAP 2-2.

— This diskette is defective; have it
reinitialized. —

— Remove the diskette.
— Load a different diskette.

Are there any error codes?
Y N
— The first diskette is defective; have
it reinitialized. —

~ Use MPU MAP 5-1.

— Remove the diskette and insert it into
another disk drive.

— Hold NUM SHIFT and press RESET.

— Check the data set label (239).

Is the data set label OK?
Y N
— Have the data set label corrected.

Is there a numeric error code?

Y N

— The first disk drive unit is defective.
— Use disk MAP 2-2. —

W

— CAUTION:

— Try to isolate the problem to the diskette or
to the disk drive which prepared that diskette.

The customer may wish to
recover data from the diskette
before it is reinitialized.

— CAUTION:  The customer may wish to

recover data from the diskette
before it is reinitialized.

— The disk drive used prior to this one is
defective. Use MAPs on defective disk
drive. i
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A
2 The diskette is defective; have it )
reinitialized. — — CAUTION: - The customer may wish to
. recover data from the diskette
Are there ?? in the error code? before it is reinitialized.
Y N
— Hold NUM SHIFT and press RESET.
— Check the data set label (239).
Is data set label OK?
Y N
— Have the data set label corrected.
Does the machine still fail?
Y N
— The diskette is defective; have it
] reinitialized. — — CAUTION:  The customer may wish to
recover data from the diskette
* Are there any numeric error codes? before it is reinitialized.
Y N

Are there any error codes?
Y N

Is the machine still failing?

Y N
— The diskette is defective; have ;
it reinitialiazed. — — CAUTION: = The customer may wish to
recover data from the diskette
— Perform the failing operation. before it is reinitialized.

Is there a numeric error code?
Y N

— Remove the diskette.

— Use disk MAP 2-2.

— Hold NUM SHIFT and press RESET.
— Remove the diskette and insert it

into another disk drive unit. — — Try to isolate the problem to the diskette or
— Perform the failing function. to the disk drive which prepared that diskette.

Is there an error code?
Y N
— Use disk MAP 2-2,

~ This diskette is defectiyve; have it

reinitialized. — — CAUTION:  The customer may wish to
) recover data from the diskette
— Remove the diskette. before it is reinitialized.

— Load a different diskette.




H ;
Are there any error codes?

YN
— The first diskette is defective; have

L Use disk MAP 2-2.

— Remove the diskette and insert it into another
disk drive. .

—- Hold NUM SHIFT and press RESET.

— Check the data set label (239).

Is the data set label OK?
Y N ‘
— Have the data set label corrected.

Is there a numeric error code?
Y N '
— The first disk drive unit is defective.

— The diskette is defective; have it

reinitialized. — — CAUTION:

it reinitialized. — — CAUTION:

The customer may wish to
recover data from the diskette

before it is reinitialized.

— Use disk MAP 2-2. — : — The disk drive used prior to this one is defective.
Use MAPs on defective disk drive.

The customer may wish to
recover data from the diskette

before it is reinitialized.

3742 ML
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MAP 22 —

The purpose of this section of the MAP is to

help you determine which machine, disk drive, or
diskette is the cause of the failure when it appears
many machines or diskettes are involved.

Several conditions can exist:

1. Diskettes written on a failing drive can
cause other machines to fail while the
failing machine appears OK to the
operator.

2. A drive with bad write current will
cause failures on other machines and
may or may not fail itself.

3. A poor quality diskette that causes
failures on some or all machines.

In condition 1, a drive with a head partially cut
of adjustment will normally read a diskette that
it has written since head alignment is not critical
as long as diskettes are written and read on the
same machine.

Has the failing disk drive been determined?

Y N

— To isolate the failing drive, use the CE
diskette on machines that you know
appear error free (error code 2 or 4).

— Press REC ADV.
— Press FUNCT SEL lower.
— Press UPDATE.

Can a pair of matching record messages be
read correctly from tracks 06, 07, 08 and 09?
YN

— Power down.

— Adjust the head (208).

Verify the adjustment with CE diskette.

— Load CE diskette in disk drive to be checked.

— This MAP will help find read check problems
or disk-address-wrong problems.

— Use of the test diskette is to locate head align-

ment problems.

— If disk drive 2 is being checked, swap disk
signal cables in positions J and K at MPU.
Cables must be restored to original position
upon completion of this test (212A).

— See MAP 2-11 for additional expianations. (A
single pair of matching records per track is suf-
ficient. Increment to the next track when one
good pair is found.)
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Does the machine still fail?

‘'Y N
_,\_] — The head was out of adjustment.

Is this the first drive you are isolating?

Y N

— Read the data written on the prior
disk drive unit. —

— Use update mode.

Does the data read error free?
Y N ,
— The drive that wrote the data is
failing when writing. Return to that
_drive and use disk MAP 2-4.

— Use a known good diskette.

— Enter at least one record taking care
not to destroy customer data. Remem-
ber the location of this record; you need
to read it on another drive.

Have all drives been tested?
Y N
— Return to the start of this MAP and
“test another suspect drive.

Use MAP 2-1. '

— Check to see if you can find any one of the
following defects in the problem/suspect
disk drive unit:

1.  Belt—off or damaged (216K).
2. Pulley (2)—loose (216D and G).

3. Idler assembly—defective mechanical
operation (216E). '

4. Drive motor—binding or sticking
(216N).

5. Cover or cover pivot (2)—loose or
broken (224E).

Is the disk drive in the failing station free of all
~ the listed defects? .
Y N B -
— "Repair or replace the faulty part.
— Verify the fix.

Check for a possible defective diskette in use.

on one drive and reading that record on
another drive.

2-2.2

— Locates defective writing by writing a record



Does the machine still fail?

Y N
Select the proper IR code and cause code
for the faulty part from the charts.

Can you make the machine fail?
YN

following steps one on each call, until the
problem is solved.

— Record the date of each action.

— Vibrate the machine to tryy to. cause the
failure. ' s

— Check the room temperature and humidity
and compare them to /nstallation Procedures,
page 16-1.

— Check the dc voltages at the disk FC card
(204A) with respect to frame ground.

Note: There are two types of disk FC cards:
type X and type Y (204A). Test points (TP)

for the two cards are different.

vDC Card X Card Y Limits

+24 TP TPA11  22.01026.5
+5 TP23 TPB7  4.7t055
5 TP5 TPA12 461054

Ground TP17 TPA3 0

— Load the CE a!ignment diskette in the
disk drive unit to be checked. —

— Press REC ADV. :

— Press FUNCT SEL iower.
Press UPDATE.

Can a pair of matching record messages be read
correctly from tracks 06, 07, 08 and 09? —
Y N

Power down.

Adjust the head (208).

Verify the adjustment with the CE
diskette.

DATE:

— When the failure is intermittent, perform the

— If disk drive 2 is being checked, swap disk signal

cables in positions J and K at MPU. Cables must
be restored to original position upon completion
of this test.

See MAP 2-11 for additional explanation. (A
single pair of matching records per track is suf-
ficient. Increment to the next track when one
good pair is found.)
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— Power down. .
— Reseat both ends of disk signal cable (212A,
. 204B).
— Reseat the disk file cable at the disk FC card
{204C).
- Verify the fix.

DATE:[ ’ —j :
- Pdwer down. '

~ Swap the disk units.
= Verify the fix:

oaTe: [T ]

Does the same station fail?
Y N

Perform the following steps on the failing
drive:
Power down.
“Replace the VFO card (212B). -
= Verify the fix.
. DATE:
. — Power down.
—. Replace the disk signal cable (212A, .
- - 204B). N o
— Verify the fix. :
paTe | ]
— Replace the ac line filter.
- — Verify the fix.
- DATE:
- — Use.MPU MAP 5-1.

!

' — Power down. '
— Clean the head and pressure pad (209).
— Verify the fix.
paTe[ [ | ]
— Power down. :
~ Replace the head and carriage assembly (225).
— Verify the fix. ‘
oate[ | ]
— Power down. k :
— Replace the disk FC card (204A).
. — Verify.the fix.

~ Power down. - N
‘_-4 Reseat both-ends of disk signal cable (204B,
212A). — B - ' — At disk unit and MPU planar, position J for
— ‘Reseat the disk FC-card (204A). - - disk 1 and K for disk 2.
— Reseat the disk file cable at the disk FC card
(204C). )
— Reseat the planar cross connectors A and B
(2128B). : ‘
— Verify the fix.



Y

Does the machine still fail? — _— — — _
YN Keyboard Control NG
The cables or the disk FC card or cross 2 AN
connectors were loose. Disk 1
v/ .
— Remove the diskette. ) ) 7~ Switch
— Power down. Disk 2 Display

— Swap the disk signal cables at planar sockets AN Keyboard

J and K.  Disk drive 1 will now be connected ™ < __ Control _ __ 1
to station 2 and disk drive 2 will be connected - .
to station 1 (212A). — ; . — Control and display interactions with disk drive
— Powerup. ‘ signal cables swapped at planar sockets J and K.

— Load a different diskette in the other disk drive. —

— A disk with no history of numeric errors.
Does the display status line of the original failing
station show XR mode (mode-status) without an
error?
Y N
— Power down.
— Reconnect the disk signal cables to their
original connectors at planar sockets J
and K.
Replace the VFO card (212B).
Verify the fix.

Does the machine still fail?
Y N

The VFO card was defective.

— Power down.
— Reinstall the original VFO card.
— Use MPU MAP 5-1.

— Power down.

— Reconnect the disk signal cables at planar
sockets J and K to their original connectors.

— Power up. ‘

— Remove the diskette from the other station
and-load it in the failing station.

— Wait for warm-up. (30 seconds)

Are the error code positions blahk?
Y N o . .
— Hold NUM SHIFT and press RESET.

~ Press FUNCT SEL lower.
— Hold NUM SHIFT and press the C key. — — The machine is in CER {mode-status).
— Press the J key. ‘

Is the machine in CEW (mode-status)? — — The machine is in CEW (mode-status) displaying
Y N disk IDs.

@ — Use disk MAP 2-3.

3742ML 225



2-2.

Are 26 record |Ds displayed? There are 4 characters displayed per record iD.

YN p
HHHHHHAHHHAHHHMHHHEHHHMAH CEW
HibHHHEHHHEHHHHHHHEHHHS iHHEHHHRHHHBHHHEH
HHHHHHMHHH WHHHHHHH W HHHEHHHBHHHEHHHEHRHHAH

Load the CE diskette in the disk drive to

— If disk drive 1 is being checked, swap disk signal

be checked.

Press REC ADV. i
Press FUNCT SEL lower.
Press UPDATE. '

I

Can a pair of matching record messages be read
correctly from tracks 06, 07, 08 and 09?7 —

Y N K . y

Power down.

Adjust the head (208).

Does the machine still fail?
Y N
The head was out of adjustment.

— Use disk MAP 2-3.

— . Use disk MAP 2-3.

Verify the adjustment with the CE diskette.

cables in positions J and K at MPU. Cables must
be restored to original position upon completion
of this test.

— See MAP 2-11 for additional explanation. (A

single pair of matching records per track is
sufficient. Increment to the next track when
one good pair is found.)
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If you had changing error codes when you started
this call, was the numeric part of the first error
code 1, 2, 3, 4, 6, or 7 during the failing operation?

(If

you do not have changing error codes, continue

in Y leg of this MAP.)

Y

N
— If it was 0, use disk MAP 2-6.
— If it was 5, use disk MAP 2-4.

Power up.
Measure dc voltages at the disk FC card
(204A) with respect to frame ground. —

Note: There are two types of disk FC cards:
type X and type Y (204A). Test points (TP)
for the two cards are different:

Vdc Card X Card Y Limits

+24  TP1 TPA11 22.0 t0 26.5
+5 TP23  TPB7 47t0b5b

-5 TP5 TBA12 46to54
Ground TP17

TPA3 0

Avre all dc voltages within limits?

Y N

Make a note of the failing voltage measure--
ment for future reference.

Power down.

Disconnect the disk signal cable (204B) at
the disk FC card.

Power up.

Measure the failing voltage at the disk FC
card end of the disk signal cable with respect
to frame ground. —

Vdc Test Points Limits

+24 B10 22.0 t0 26.5
+5 BO3 47t05.5

-5 B11 46t05.4
Ground BO8 0

— This MAP is a continuation of MAP 2-2.

— The problem may be due to ripple in the powe

supply. If ripple is suspected, use Power
Theory in section 15.

nsnanasusmns (O
EANBEREawEnd |

Disk Signal

13
‘ Cable
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(a1e]
Is the failing dc voltage within limits?
Y N

— Power down.

— 'Reconnect disk signal cable.
Use power supply MAP 6-1.

— Power down.
— Reconnect disk signal cable.
_ — Replace the disk FC card (204A). {— — A faulty disk FC card may cause a bad data set
— Verify the fix. | label 03 (write gate check) to be written on
— Try loading the diskette at least twice. — — — the disk. A good disk FC card will correct the
) ) write test label but will indicate an error for
: . the first time the diskette is loaded.
Does the machine still fail?
Y N
The disk FC card was defective.

— Power down.
— Reinstall the original FC card.
— Use MAP 6-7.

— Power down. ,

— Place the disk drive unit in the service position
(206).

— Load the diskette,

— Close the cover.

— Jumper the disk FC card (204A): — — To energize the head load actuator.
— For disk FC card X, from TP17 to TP22.
— For the disk FC card Y, from TPA3 to

TPB4.
— Power up.
— Observe the head load actuator.

Is the head load actuator energized (207)?

Y N ’

— Power down.

— Check the head load actuator cable for shorts
and opens.

Is the head load actuator cable OK?

Y N o

— Replace the head load actuator wires in
disk file cable (204C).

— Verify the fix.

The disk file cable was defective.

— Check head load actuator for proper mechanical
operation (207).

W
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Is the head load actuator mechanically OK?
Y N :

— Replace the head load actuator.

— Verify the fix.

The head load actuator was defective.

— Check the head load actuator for opens and
shorts.

Is the head load actuator electrically OK?
YN ’

— Replace the head load actuator.

— Verify the fix. .

The head load actuator was defective.

— Replace the disk FC card (204A).
— Verify the fix.
The disk FC card was defective.

— Power down.
— Check the head load actuator for proper
mechanical operation (207).

Is the head load actuator mechanically OK?
Y N

— Replace the head load actuator.

— Verify the fix.

The head load actuator was defective.

—. Power up.
— Check/adjust the head load actuator (207).

Is the adjustment OK?
Y N
— Adjust the head load actuator (207).
— Verify the fix.
The head load actuator was out of adjustment.

— Observe the pressure pad (207).

Is the pressure pad pressing the disk against the

head? :

YN :

— Remove the jumper at the disk FC card
(204A).
— For disk FCcard X, from TP17 to TP22,
— For disk FCcard Y, from TPA3 to TPB4.

— Power down. ‘

— Replace the head and carriage assembly. — — Use the Leadscrew and Head Carriage Assembly
— Verify the fix. Removal and Replacement procedure (225).
The head and carriage assembly was defective. Then return to this point in this MAP.

©
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?Open the disk cover.

- Remove the jumper from disk TP17 and TP22
(204). v

— Observe the head load actuator as you close the
disk cover.

— The MPU should attempt to read track 0.
The head load actuator should be energized
until this action is completed, then be
deenergized. 4

Does the head load actuator function?
Y N
— Set the CE meter to the 50 Vdc scale to
test for a pulse on the disk FC card
(204A). — 4 , — Checks the signal to the head load actuator coil.
~ For disk FC card X, from TP22 (+) to
TP17 (-), ,
— For disk FCcard Y, from TPB4 (+) to
TPA3 (-).
— Observe the meter as you open the disk :
cover and close it again. — — A puise should deflect the meter needle
momentarily.
Is there a pulse?

Y N
— Test the probe at planar P-B10 (signal '— — Connect probe power leads to planar
ground P-D08). Both lights should be | M-D13 (—) black, M-B05 (+).
oon, — —

— Probe the disk FC card (204A). —
— For the disk FC card X, from TP10
(+) to TP17 (-).
— Fordisk FCcard Y, from TPB13 (+)
~ to TPA3 (—).
— Open the disk cover and close it again.

Checks the signal to the head load actuator coil

Are both lights on?

Y N ~

— Probe planar socket J or K-D10. — — Try to isolate the trouble in the cable, or in the
— Open the disk cover and close it again. MPU. Signal ground at J or K-B08.

Are both lights on?

Y N :

Power down.

— Swap the disk FC cards (204A).
Power up.

Does the machine still fail when using
the same disk unit?
YN '

— Power down.

— Replace the disk FC card in

_other disk drive (204A).
— Verify the fix.
The disk FC card was defectlve

FIG|H]J K
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— Power down.
— Check the disk signal cable for
shorts or opens (204B).

Is the disk signal cable OK?

Y N
— Replace the disk signal cable.
— Verify the fix.

— Power down.
— . Replace the VFO card (212B).
— Verify the fix.

Does the machine still fail?
Y N
The VFO card was defective.

— Power down.
— Reinstall the original VFO card.
— Use MPU MAP 5-1.

- waer down,
— Swap the disk FC cards (204A).
— ‘Power up.

same disk unit?
Y N

Power down.

drive (204A).
— Verify the fix.
The disk FC card was defective.

- — Power down.

— Verify the fix.
The disk signal cable was defective.

—~ Power down.
— Swap the disk FC cards (204A).
— Power-up.

Does the machine still fail when using the same

disk unit?
Y N
— Power down

disk drive (204A)}.
— Verify the fix.
The disk FC card was defective.

F|G

The disk signal cable was defective.

Does the machine still fail when using the

Replace the disk FC card in other

— Check/Replace the disk signal cable{(204B).

— Replace the disk FC card in the other
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— Power down.

— Remove the diskette.

— Replace the head load actuator {207).
— Verify the fix.

The head load actuator was defective.

— Power down. ;
— Replace the head load actuator (207).
— Verify the fix.

- Does the machine still fail?
Y N ‘
The head load actuator was defective.

— Power down.

— Check or replace the head load actuator
wires in the disk file cable (204C).
— ‘Verify the fix.

Does the machine still fail?
YN . _
_’l The disk file cable was defective.

Load the CE diskette in the disk drive to be
checked. —

Press REC ADV.

Press FUNCT SEL lower.

Press UPDATE.

Can a pair of matching record messages be read
correctly from tracks 06, 07, 08 and 09? —

Y N

— Power down.

Adjust the head (208).

 Does the machine still fail?
Y N ;
J The head was out of adjustment.

— Power down.

— Move the head and carriage assembly up by
turning stepper motor shaft two revolutions.

— Power up. —

~ — Reinstall the the original head load actuator.

Vérify the adjustment with the CE diskette.

2-3.6

. — |f disk drive 2 is being checked, swap disk signal

cables in position J and K at MPU. Cables must
be restored to original position upon
completion of this test (212A).

See MAP 2-11 for additional explanation. (A
single pair of matching records per track is suf-
ficient. Increment to the next track when one
good pair is found.)

— Ten seconds after power up, the MPU will
cause a series of seek-to-track commands.
Then the leadscrew wheel wiil stop in phase
0 position:




¥

Did the head and carriage assembly move down
to track 0?

Y N

— Use disk MAP 2-9.

— Load a different diskette.
— Perform the failing operation.

Does the machine still fail?
Y N
."— The problem is the diskette.
— -Use disk MAP 2-1 with the failing diskette.

Power down,

Swap disk FC cards (204A).
Power up.

Verify the fix. -

|

If an error code occurs on the first attempt, reload —
the diskette one or more times to see if no error
occurs for those times.

Does the machine still fail when using the sam

disk unit? : :

YN

— Power down.

— Replace the disk FC card, in the other disk
- drive (204A).

— Verify the fix.

The disk FC card was defective.

— Power down.

— Reinstall the original FC card.

— Check the disk signal cable (204B) for opens
and/or short circuits, including short'circuits
to the frame.

Is the cable OK?

Y N
— Replace the disk signal cable (204B).
— Verify the fix.
The disk signal cable was defective.

— Power down.
— Replace the VFO card (212B).
— Verify the fix. )

— A faulty disk FC card may cause a bad data
set label 03 (write gate check) to be written
on the disk. A good disk FC card will correct
the write test label but will indicate an error
the first time the diskette is loaded.
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Does the machine still fail?

Y N _
~ The VFO card was defective.

— Power down.
-— Reinstall the original VFO card.

— Replace the head and carriage assembly. — - — Use the Leadscrew and Head Carriage Assembly
— Verify the fix. Removal and Replacement procedure (225).

( L Then return to this point in this MAP.
Does the machine still fail?
YN

l The head and carriage assembly was defective.

- Reinstall ihe head and carriage assembly.
— Use MPU MAP5-1.



MAP 2-4 -

Can you make the machine fail?

YN

When the failure is intermittent, perform the
following steps, one on each call, until the
problem is solved.

Record the date of each action.

Vibrate the machme to try to cause the
failure.

Check the room temperature and the
humidity and compare it to /nsta//at/on
Procedure page 16-1.

Check the dc voltages at the disk FC card
(204 A) with respect to frame ground.

Noté: There are two types of disk FC
cards: type X and type Y (204A). Test -
points (TP) for the two cards are different:

Vdc - Card X Card Y Limits

+24 TP1 TPA11 22.01t0 26.5
+5 TP23  TPB7 4.7t05.5
-5 TP5 TPA12 46t05.4
Ground TP17 TPA3 0

Power down.

Reseat both ends of the disk signal cable
(204 B, 212A).

Reseat the disk FC card.

Reseat the disk file cable at the disk FC card
(204C).

Verify the fix.

‘Power down.

Swap the disk units.

Verify the fix. —

DATE:

Power down.

Clean the head and pressure pad (209).
Verify the fix.

paTE: | ] ]

Power down.

Replace the disk FC card (204A).
Verify the fix. —

DATE:

Power down.

Replace the VFO card (212B).
Verify the fix.

S ———

"Power down.
Replace the head and carriage assembly (225).

Verify the fix.
DATE:

— This MAP will help find write check problems.

— If the failure does not follow the disk drive

unit, skip to VFO card replacement further
on in this procedure.

Try loading the diskette at least twice. A
faulty disk FC card may cause a bad data set
label 03 (write gate check) to be written on
the disk. A good disk FC card will correct
the write test label but will indicate an error
the first time the diskette is loaded. '
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— Power down
— Replace the disk signal cable (204B).
— Verify the fix.
DATE:
— Replace the ac line filter.
— Verify the fix.
DATE:
— Use MPU MAP 5-1.

— Power down. ,
— Reseat both ends of the disk sngnal cable ' -
(204B, 212A). — = Atdisk unit and MPU planar, position J for
— Reseat the disk FC card (204A). disk 1 and K for disk 2.
—. Reseat the disk file cable at the disk FC card
(204C). '
— Reseat planar cross connectors A and B (212B).
- Venfy the fix. B

, Does the machine fall now? .
Y N ‘

The disk éignal cable or'the disk FC card or the

cross connectors were loose. ' » I ———
‘ e , , Keyboard Control -
— Remove the diskette. : 2 : \
— Power down. , ‘ B N Disk 1
— Swap the disk signal cables at planar sockets v R
. . . . : N Switch
J and K. Disk drive 1 will now be connected . .
. . . ; Disk 2 Display
to station 2 and disk drive 2 will be connected <
to station 1. — = ~ ; Keyboard
— Load a different diskette in the other disk ~ _Control _ | 1
drive..
— Do the failing operation. ) Control and display interactions with disk drive
: signal cables swapped at planar sockets J and K
Is there an error code in the display status line of (212A).
the original failing station?

— Power down.
— Reconnect the disk signal cables at ptanar

sockets J and K to their original connectors.
Use disk MAP 2-5.

— Power down. -

— Reconnect the disk signal cables at planar
sockets J and K to their original connectors.

— Replace the VFO card (212B).

— Verify the fix.

Does the machine still fail?
Y N :
The VFO card was defective.

- Power down.
— Reinstall the original VFO card.
— Use MPU MAP 5-1.



MAP 25 — ' : — This MAP is a continuation of MAP 2-4.

— Power down. :
— Wait 5 seconds. — — Time required for power on reset to discharge a
— Power up. capacitor.
— Test the probe at planar P-B10. . (Signal ground ]
P-D08.) Both lights should be on. — — Connect probe power leads to planar M-D13
— Observe the probe for the disk FC card of (-) black, M-BO5 (+).

the failing disk (204A).

Note: There are two types of disk FC cards:

type X and type Y {204). Test points (TP)

for the two cards are different: '

— For disk FC card X, from TP9 (+) to TP17
{-). o v

— Fordisk FCcard Y, from TPAG {+) to
TPA3 (-).

Whichever light is on before loading the

diskette, the opposite light must turn on

(momentarily or permanently) when the

diskette is loaded. It does not matter

whether the first light turns off or remains

on. — - : — Tests the ‘write data’ line.

— For disk FC card X, from TP12 (+) to
TP17-(-).

— For disk FCcard Y, from TPAS (+) to
TPA3 (-).

- The UP light should turn on momentarily ; o
when the diskette is loaded. — — Tests the ‘write gate’ line.

Are both the probe results as stated?
Y N
— Observe the probe for each of the following
test points as you load a known good
diskette: — _— Adiskette with no history of numeric errors.
— Planar J-B02 (if second disk, K-B02): — — Signal ground at J or K-B08.
Whichever light is on prior to loading the
diskette, the opposite light must turn on
(momentarily or permanently) when the
diskette is loaded. It does not matter
whether the first light turns off or

remains on. — — The signal you observe (write data) is very
— Planar J-B05 (if second disk, K-B05): short. Watch closely.
. The UP light should turn on momentarily
when the diskette is loaded. — "~ — The signal you observe (write gate) is very
short. Watch closely. .
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Are the probe results as stated?

Power down.

Turn the stepper motor drive wheel several
revolutions with your fingers. —

Power up.

Observe the head and carriage assembly. —

Did the head and carriage assembly move to
track 0? '

N .
— Use disk MAP 2-9.

Power down.

Place the disk drive unit in the service

position (206).

Load a diskette.

Close the cover.

Jumper the disk. FC card (204A):

~ For disk FC card X, from TP17 to
TP22.

— For disk FC card Y, from TPA3
to TPB4.

Power up.

Observe the head load actuator.

Is the head load actuator energized?

N

— Power down.

— Check the head load actuator cable for
shorts and opens. —

Is the head load actuator cable OK?

YN R

— Replace the head load actuator wires
in the disk file cable (204C).

— Verify the fix.-

Does the machine still fail?
YN
|| The disk file cable was defective.

— Power down.
— Replace the head load actuator (207).

.-— Verify the fix.

Does the machine still fail?
Y N

The head load actuator was defective.
— Power down.
Reinstall the original head load
actuator.
Replace the disk FC card (204).
Verify the fix.
The disk FC card was defective.

2.5.2

— Moves the head and carriage assembly away
from track O.

— At power up, the MPU should cause a series of
seek-to-track 0 commands. Then the leadscrew
wheel will stop in phase 0 position:

— Part of the disk file cable (204C).



— Power down.
— Check the head load actuator for proper
mechanical operation {207).

Is the head load actuator mechanically OK?
Y N
— Replace the head load actuator (207)
— Verify the fix.
The head load actuator was defective.

— Power up.
— Check the head load actuator (207)

Is the adjustment OK?

Y N ‘
— Adjust the head load actuator (207).
— Verify the fix.
The head load actuator is out of
adjustment.

— Power down.
— Remove the jumper at the disk FC card
(204A):
— For disk FC card X, from TP17 to
TP22.
— For disk FC card Y, from TPA3 to
TPBA4.
— Swap the disk FC cards {204A).
— Power up.
If an error code occurs on the first
attempt, reload the diskette one or more
- times to see if no error occurs for those

times, — — — — —— - —— 0 — — —

Does the machine still fail when using the
same disk unit?

Y N

— Power down.

Replace the disk FC card in the other
unit (204A).

Verify the fix.

The disk FC card was defective.

— Power down.

— Reinstall the original disk FC card.

— Check the disk signal cable for opens
and shorts (204B).

— A faulty disk FC card may cause a bad data set
|
|
|

label 03 (write gate check) to be written on
the disk. A good disk FC card will correct the
write test label but will indicate an error the
first time the diskette is loaded.
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Is the cable OK?
YN ‘
— Replace the disk signal cable
(2048B).
— Verify the fix.
The disk signal cable was defective.

2 Replace the VFO card (2128B).
— Verify the fix.

Does the machine still fail? -
YN
The VFO card was defective.

— Power down.
— Reinstall the original VFO card.

— Replace the head and carriage assembly

(225).
Verify the fix.

Does the machine still fail?

Y N
The head and carriage assembly was
defective.

— Power down.

— Reinstall the original head and carriage
assembly.

— Use MPU MAP 5-1.

Power down.

Replace the disk signal cable (204B, 202A).

Verify the fix.

The disk signal cable was defective.

— Power down.

Turn the stepper motor drive wheel several

revolutions with your fingers. —
— Power up.

Observe the head and carriage assembly. —

Did the head and carriage assembly move to
track 0?

Y N

Use disk MAP 2-9.

Does the leadscrew wheel stop in phase 0
position?

Y N

Power down.

Adijust the head (208).

Verify the adjustment with the CE disk-
ette (MAP 2-11).

254

— Moves the head and carriage assembly away

from track O.

— At power up, the MPU should cause a series of
seek-to-track 0 commands. Then the leadscrew

wheel w’ill stop in phase 0 position:
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Does the machine still fail?
YN
The head was out of adjustment.

— Load a known good diskette. —
— Perform the failing operation.

Does the machine still fail?
Y N .
— The problem is the other diskette.

— Use disk MAP 2-1 with the failing diskette.

— Power down.

— Swap the disk FC cards (204A).

— Power up.

— Try loading the diskette at least twice.

Does the machine still fail when using the same

disk unit? ) )

Y N

— Power down. :

— Replace the disk FC card in the other disk
unit.

— Verify the fix.

The disk FC card was defective.

= Power down.

— Reinstall the original disk FC card if replaced.

— Check the disk signal cable for opens, shorts,
and grounds (204B).

Is the cable OK?

Y N
— Replace the disk signal cable (204B).
— Verify the fix.
The disk signal cable was defective.

— Replace the VFO card (212B).
— Verify the fix.

Does the machine still fail?
Y N
The VFO card was defective.

— Power down.
— Reinstall the original VFO card.

— Replace the head and carriage assembly (225).

— Verify the fix.
The head and carriage assembly was defective.

— A diskette with no history of numeric errors.

3742 ML
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MAP 2-6 -

— Check to see if you can find any one of the
following defects in the problem/suspect disk
drive unit: ‘

1.  Belt — off or damaged (216K).
2. Pulley (2) — loose (216D, 216G).

3. Idier assembly — defective mechanical
operation (216E).

4. Drive motor — binding or sticking (216N).

5. Cover or cover pivot (2) — loose or broken
(224E).

Is the disk drive in the failing station free of all the
listed defects?

Y N

— Repair or replace the faulty part.

— verify the fix.

Does the machine still fail?
Y N :
— Select the proper IR code and cause code
for the faulty part from the charts.

Can you make the machine fail?

Y N

| — When the failure is intermittent, perform the
following steps, one‘on each call, untll the
problem is solved.

— Record the date of each action.

— Vibrate the machine to try to cause the
failure. :

— Check the room temperature and the
humidity and compare it to the installation
procedure, page 16-1.

— Check the dc voltages at the disk FC card
(204 A) with respect to fram ground.

Note: There are two types of disk FC
cards: type X and type Y (204A). Test
points (TP) for the two cards are
different:

Vdc  Card X Card Y Limits

+24 TP1 TPA11 22.0 to 26.5
+5 TP23  TPB7 471055
-5 TP5  TPA12 46t05.4
Ground TP17  TPA3 0

— This MAP will help find not ready, missing
disk address, and missing or wrong machme
status problems.
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— Power down.

-~ Reseat both ends of the disk signal cable

(204B, 212A). —

— Reseat the disk file cable at the disk FC

card (204C).
— Verify the fix.
DATE:
— Power down.
— Swap the disk units.
— Verify the fix.
DATE:
— Power down.
— Replace the LED assembly (223).
— Verify the fix.
DATE:
— Power down. ‘ ~

— Replace the phototransistor assembly (243).

— Verify the fix.
DATE:
— Power down.
— Replace the disk FC card (204A).
— Verify the fix. '
DATEL | [ ]
— Power down.
— Replace the disk file cable (204C).
— Verify the fix. '
DATE:
— Power down.
— Replace the disk signal cable {204B).
— Verify the fix.
_DATE:
— Replace the ac line filter.
— Verify the fix.
DATE:

Power down.

Reseat both ends of the disk signal cable
(204B, 212A). —

Reseat the disk FC card (204A).

Reseat the disk file cable (204C).

Verify the fix.

2-6.2

— At the disk unit and MPU planar, position J for
disk 1 and K for disk 2.

o At the disk unit and MPU planar, position J forb

disk 1 and K for disk 2.



Does the machine still faii?
Y N

The cables or the disk FC card was loose.

— Remove the diskette.
— Power down.
— Turn the stepper motor wheel several revolutions.
Power up. . )
Observe the head and carriage assembly (208G). — — The power-up routine should cause the stepper
v motor to seek track O several times. When the

Did the stepper motor cause the disk unit to seek read/write head reaches track 0, the stepping
Track 00? action is audible. '
Y N

— Use disk MAP 2-9.

— Place the disk drive unit in the service position
(206).

— Close the disk cover. — — The disk cover may be causing the failure.

Is the disk drive hub turning (216A)?
Y N

Is the disk drive motor running (216N)?
Y N
— Disconnect the ac cable at the disk drive
motor (216F). ,
— Check the machine ac voltage tag for
limits. .
— Use the CE meter to measure the voltage
at the cable connector. — — The two outside pins are the ac voltage pins.
— The ac voltage and limits are:

Voltage Limits Voltage Limits

100 Vac 90to 110 204 Vac 179 to 229
110 Vac 9910 121 208 Vac 187 to 229
115 Vac 103 to 127 220 Vac 198 to 242
123Vac 11110136 230 Vac 207 to 2563
200 Vac 180 t0 220 235 Vac = 211 to 2569

Is the voltage within limits?

YN

— Measure the voltage at the power supply
transformer TB1, terminals 7 and 9 (244B).

3742ML  26.3



Y N

Y

I's the voltage within limits?
Y N
— Use power supply MAP 6-6.

— Power down.

— Replace the power supply ac cable (244A).

— Verify the fix.
The power supply ac cable was defective.

Power down.

Place the disk drive unit in the service
position (206). .

Replace the disk drive motor {216N).
Verify the fix.

The.disk drive motor was defective.

— Power down.

— Place the disk drive unit in the service
position (206).

— Remove the disk drive belt (216K).

— Spin the disk drive shaft with your fingers.

Is the disk drive shaft free of binds?

Open the disk cover.
Spin the disk drive shaft with your fingers.

Does the disk drive shaft bind now?

N

— Reinstall the disk drive belt (216K).

— Check the disk top cover for proper
alignment (237).

— Verify the fix.

— Check the coliet for spring deflection
with the cover closed.

Does the spring deflect correctiy?

Y N

— Replace the collet assembly (222).
— Verify the fix.

Does the machine still fail?
Y N
The disk top cover needed adjustment.

— Power down.
— Replace the disk collet assembly (222).
— Verify the fix.

264



Does the machine still fail?
Y N

— Power down.

Reinstall the original disk coilet
assembly (222).

Replace the disk drive cover (221).
— Verify the fix.

The disk drive cover was defective.

— Replace the disk drive shaft bearings

and/or replace the disk drive hub and
shaft assembly (217).

— Be sure the new shaft runs free.

— Verify the fix.

The disk drive hub and the shaft assembly
and/or bearings were defective.

Spin the disk drive motor with your fingers.

Does the disk drive motor bind?
Y N

— Check the disk idler assembly for proper
mechanical operation and belt tracking
(216E).

Is the disk idler OK?

Y N

— Adjust the disk idler assembly for
proper belt tracking.

— Verify the fix.

Does the machine still fail?

Y N
The disk idler assembly was out of
adjustment.

— Replace the disk idler assembly.
— Verify the fix.
The disk idler assembly was defective.

— Check/replace the disk drive belt (216K).
— Verify the fix.

The disk collet assembly was defective.

3742 ML
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Does the machine still fail?
Y N .
The belt was worn or defective.

— Reinstall the original belt, if replaced.
— Replace the disk drive pulley {216G).
— Verify the fix.

The disk drive pulley was defective.

— Replace the disk drive motor (216N)
— Verify the fix.
The disk drive motor was defective.

= Load a diskette.

Are the error code positions blank?
YN
— Hold NUM SHIFT and press RESET

— Remove any diskette in the other station.
— Press FUNCT SEL lower

— Hold NUM SHIFT and press the C key

— Press the 0 key.

- Did the machine fail to change to CEW mode?
Y N |

The position of the cursor identifies the

disk speed. Position 1 is 150 ms and each

additional position is 1 ms. —

Is the disk speed between 163 and 171 ms?
Y N
| —.Power down.
— Place the disk drive in the service
position (206). ‘
Replace disk collet assembly (222).
Verify the fix.

Does the machine still fail?
Y N

— Reinstall the original collet assembly.
— Replace the disk drive cover (221 ).

— Verify the fix.

The disk drive cover was defective.

— Use MAP 2-7.

2-6.6
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The disk collet assembly was defective.




¥

Is the disk turning (observe the disk collet
assembly) (224)?

Y N

Y

Y

Is the disk drive shaft turning?

N

Power down.
Tighten the disk drive pulley screw.
Verify the fix.

[

Does the machine fail now?
Y N

The pulley was loose on the shaft.

— Power down.

— Replace the disk drive pulley (216G).
— Verify the fix.

The disk drive pulley was defective.

Power down.

Place the disk drive unit in the service
position (206).

Replace the disk collet assembly (222).
Verify the fix.

Does the machine still fail?

N
The disk collet assembly was defective.

Reinstall the original disk collet assembly.

Replace the disk drive cover (221).
Verify the fix.

The disk drive cover was defective.

— Use MAP 2-7.
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MAP 2-7 — — This MAP is a continuation of MAP 2-6.

— Remove the diskette.

— Power down, -~ T T eantral ~<
Keyboard Control ~.

— Swap the disk cables at planar sockets J and K.

Disk drive 1 will now be connected to 2 A
station 2 and disk drive 2 will be con- Disk 1
nected to station 1. — - Switch
— Power up. ] Disk 2 .
— Load a different diskette in the other AN Keyboard
disk drive {a disk with no history of errors). : N ~_  Control B 1
Does the machine still fail exactly as before? }
Y N Control and display interactions with disk drive

Power down. ‘ signal cables swapped at planar sockets J and K (212B).
Reconnect the disk signal cables at »

planar sockets J and K to their original

connectors.

Power up.

Use disk MAP 2-8.

— Power down. ;
— Reconnect the planar cable connectors J
and K to their original positions.
— Reseat planar cross connectors A and
B (212B).
— Verify the fix.

Does the machine still fail? .
Y N :
A cross connector was loose.

— Power down.
— Replace the VFO card (212B).
Verify the fix.

Does the machine still fail?
Y N
I The VFO card was defective.

— Power down.

- Reinstall the original VFO card.
— Use MPU MAP 5-1.
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MAP 2-8 — ' — This MAP is a continuation of MAP 2-7.

— Power up. :
— Set the CE meter to the b Vdc scale to measure
the voltage on the disk FC card (204A). — ‘— Check the LED for input voltage.

Note: There are two types of disk FC cards:

type X and type Y (204A). Test points (TP)

for the two cards are different:

— For disk FC card X, from TP16 (+) to
TP17 (-).

— For disk FCcard Y, from TPA2 (+) to
TPA3 (-). ' '

Is the voltage 1.0.to 1.6 Vdc?

YN

— Set the CE meter to the 15 Vdc scale to
measure the voitage on the disk FC card

(204A): — — Check the FC card for a power supply
— For disk FC card X, from TP23 (+) to voltage. ‘
TP17 (-).
I — For disk FCcard Y, from TPB7 (+) to
TPA3 (-).

Is.the voltage 4.7 to 5.5 Vdc?
Y N
— Make a note of the voltage measurement
for future reference.
— Power down.
— Disconnect the disk signal cable from the
disk FC card (204B).
— Power up.
— Measure the voltage at the disk FC card ‘ 02
end of the disk signal cable with respect
to frame ground. — -

Vdc Test Point Range

aAEEmEasEcEas | o
SARGRANAEENE |

Disk Signal
Cable

13
+5 BO3 4.7t055 '

Is the dc voltage within limits?

Y N

— Power down.

— Reconnect disk signal cable.
Use power supply MAP 6-1.
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Power down.

Replace the disk FC card (204A).
Verify the fix.

Attempt loading a diskette at least
twice. —

|

Does the machine still fail?
Y N
The disk FC card was defective.

— Power down. »
- —Reinstall the original disk FC card.
— Use MAP 6-7.

— Power down.

— Place the disk drive unit in the service
position (206).

— Replace the LED assembly (223).

— Verify the fix.

Does the machine still fail?
Y N
The LED assembly was defective.

— Power down.

Reinstall the original LED.

Replace the LED cable wires in the disk
file cable (204C). ' ‘

Verify the fix.

Does the machine still fail?
YN
The disk file cable was defective.

— Power down.

— Replace the disk FC card (204).
— Verify the fix. ’

The disk FC card was defective.

Power down.

Check/adjust the disk top cover for
binds (237).

Verify the fix.

Reconnect the disk signal cable (204B).

2-8.2

— A faulty disk FC card may cause a bad data set
label 03 {write gate check) to be written on the
disk. A good disk FC card will correct the
write test labelbut will indicate an error the
first time the diskette is loaded.
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Does the machine still fail?
Y N
l The disk drive top cover needed adjustment. —

Power down.

Place the disk drive unit in the service
position (206).

Remove the disk drive belt (216K).
Check the disk idler assembly for proper
mechanical operation (216E).

Is the disk idler OK?
Y N o )
— Repair or replace the disk idler
assembly (216E).
— Verify the fix.
The disk idler assembly was defective.

— Reinstall the disk drive belt.

— Power up.

Load a diskette.

Test the probe at planar P-B10 (signal
ground P-D08). Both lights should be on. — — — — |

— For disk FC card X, from TP2 (+) to
TP17 (-). '

— For disk FC card Y, from TPB14 (+) to
TPA3 (-).

Are both probe lights on?

YN

— Check the interlock switch for loose
wires (204). ‘

Are“the wires OK (not loose)?

Y N
— Connect the loose wires. —
— Verify the fix.
A wire was loose.

"~ — Check the interlock switch for proper
adjustment (220).

Is the adjustment OK?

Y N

— Adjust the interlock switch (220).
— Verify the fix.

The switch was out of adjustment.

— See 237. A malfunction can be caused by a
broken pivot. Check the collet for spring
deflection with the cover closed.

~— Connect probe power leads to planar M-D13 (-)

black, M-B05 (+).
Output from the phototransistor amplifier.

— If the switch terminals are pointing
downward, carefully form them upward
to a horizontal position or slightly above.
This will prevent the wires from slipping
off.
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— Power down.
— Disconnect the cable from the interlock
switch:
— Set the CE meter to the Rx1 scale, and
check the switch and the interlock cable
(204). — : ‘ — The normally closed points should open
when the disk top cover is closed.
Is the switch OK?
Y N
— Replace the interlock switch (220).
— Reconnect the cable at the interlock
"~ switch. :
— Verify the fix.
The interlock switch was defective.

— Check the cable between the interlock
. witch and the disk FC card for an open
c'reuit (204).

Are the wires OK?

Y N

— Replace or repair the cable.

— Reconnect the cable at the interlock
switch.

— Verify the fix.

The cable was defective.

— Power down.
~ Reconnect the cable at the interlock
switch.
— Disconnect the ac power plug from the disk
drive motor.
— Remove the diskette from the drive and
close the disk top cover. — — Preparing to check the phototransistor.
— Set the CE meter to the 15 Vdc scale to
measure the voltage on the disk FC card
(204A):
— For disk FC card X, from TP23 (+) to
TP8 (-).
— For disk FC card Y, from TPA3 (+) to
TPBS (-).
— Power up.

E|G
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Is the voltage:

— +3.5 Vdc or more on disk FC card X? — — The voltage should be +3.5 Vdc or more.
— -1 Vdc to -5.6 Vdc on disk FC card Y? — — The voltage should be —1 Vdc to —5.6 Vdc.
Y N

— Adjust the phototransistor assembly
(243).
— Measure the voltage:
— For disk FC card X, from TP23 (+) to
TP8 (-).
— For disk FC card Y, from TPA3 (+) to
TPB5 (-).

Is the voltage:

— +3.5 Vdc or more on disk FC card X?
— -1 Vdc to -5.6 Vdc on disk FC card Y?
Y N

Replace the phototransistor
assembly (243).

— Reconnect the ac power plug to
disk drive motor.

Verify the fix.

Does the machine still fail?
YN .
The phototransistor was defective.

— Replace the disk FC card (204A).

— Reinstall the original
phototransistor assembly (243).

— Verify the fix.

The disk FC card was defective.

— Power down.

— Reconnect the ac power plug to the
disk drive motor.

— Verify the fix.

The phototransistor assembly needed

adjustment.

— Insert a diskette in the drive backwards
so that the diskette jacket blocks light
to the phototransistor. :

— Close the disk top cover.

— Set the CE meter to the 5 Vdc scale to

measure the voltage on the disk FC card

(204A): ' -

— For disk FC card X, for TP23 (+) to
TP8 (-).

— For disk FC card Y, from TPB5 (+) to
TPAS (-).
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Is the voltage: :
— +0.5 Vdc or less on disk FC card X? — — The voltage should be +0.6 Vdc or less.

— +1 Vdc or more on disk FC card Y? — The voltage should be +1 Vdc or more.
Y N

— Power down.

— Replace the phototransistor assembly
(243). :
Reconnect the ac power plug to the
disk drive motor.

Verify the fix.

Does the machine still fail?
Y N
The phototransistor was defective.

— Power down.
— Replace the disk FC card (204A).
— Attempt loading the diskette at least

twice. — — A faulty disk FC card may cause a bad
— Reinstall the original phototrarisistor data set label 03 {write gate check) to be
assembly (243). written on the disk. A good disk FC
— Verify the fix. card will correct the write test label but
The disk FC card was defective. will indicate an error the first time the

diskette is loaded.

— Reconnect the ac power plug to the disk

drive motor.
— Check the diskette for proper hole

alignment. — — Diskette. Disk

- T Hole for index pulse (should
Is the disk hole alignment OK? D'/ \\ . ; P . .
/. © v line up with hole in the disk)

Y N . /

— Load a different diskette. : ’\ @ T Hole in disk for

— Verify the fix. . \\ / disk clamping cone

: /
SN _U——<—1— Read Head Aperture

— Power down. -
— Swap the disk FC cards.
— Power up.
— Attempt loading the diskette at least

twice. — — A faulty disk FC card may cause a bad

data set label 03 Write gate check) to be
Does the machine still fail when using written on the disk. A good disk FC
the same disk drive unit? card will correct the write test label but
Y N : will indicate an error the first time the
diskette is loaded.
— Power down.

— Replace the disk FC card in the
other disk drive unit (204A).

— Verify the fix.

The disk FC card was defective.




E I
— Power down.

— Reinstall the original disk FC card.
— Check the disk signal cable for opens,
shorts, and grounds (204B). -

Is the disk signal cable OK?

YN
— Replace the disk signal cable (204B).
— Verify the fix.
The disk signal cable was defective.

Does the disk drive become ready {XR mode) » : . o
for each diskette used? — — One index pulse per.revolution.
Y N

Is the disk FC card type X (204A)?

Y N

— Adjust the index amplifier (205)
ondisk FCcard Y. '

Does the disk drive fail to become -
ready (XR mode) for each diskette
used? '

Y N :
The index amplifier was affected by
light from the LED passing through
the diskette. The adjustment
successfully desensitized disk FC
card Y,

— Use MPU MAP 5-1.

—d

— Use MPU MAP 5-1.

— Probe planar J-D13 (or K-D13). - — Attempt to isolate the trouble in either the disk -

. 'signal cable or the MPU. Signal ground at.J or
- Are both probe lights on? K-BOS. :
Y N ‘
— Power down.

— Replace the disk signal cable (204B).
— Verify the fix.
The disk signal cable was defective.

— Jumper the disk FC card (204A). :

— For disk FC card X, from TP17 to TP22.

— For disk FC card Y, from TPA3 to TPB4. :
— Check the pressure pad. — — ~Move the pressure pad away from the head
I , and observe its return.

Y
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Is the pressure pad (221A) pressing the disk
against the head? :

Y N

— Remove the jumper from the disk FC card

(204A).

— Power down.

— Replace the head carriage assembly. —
" — Verify the fix. »

The head carriage assembly was defective.

|

Power down.

Remove the jumper from the disk FC card
(204A). ;

— For disk FC card X, from TP17 to TP22.
— For disk FC card Y, from TPA3 to TPB4.
Reseat planar cross connectors A and B
(2128B).

Verify the fix.

Does the machine still fail?
Y N ’
A cross connector was loose.

— Power down.
— Replace the VFO card (212B).
— Verify the fix.

Does the machine still fail?
Y N
| The VFO card was defective.

— Power down.

— Reinstall the original VFO card.

— Check the disk signal cable for an open,
shorts, or grounds (204B).

Is the cable OK?

Y N

—: Replace the disk signal cable.
— Verify the fix.

Does the machine still fail?
Y N

The disk signal cable was defective.

— Use MPU MAP 5-1.

~ Use MPU MAP 5-1.

— For disk FC card X, from TP17 to TP22,
— For disk FC card Y, from TPA3 to TPB4.

2-8.8

— Use the Leadscrew and Head Carriage Assembly
Removal and Replacement procedure (225);
then return here.



MAP 29 - — This MAP will help find seek errors (without
, data errors).

Can you make the machine fail?

YN

— When the failure is intermittent, perform
the following steps, one on each call, until
the problem is solved.

— Record the date of each action.

— Vibrate the machine to attempt to cause the
failure.

— Check the room temperature and humidity
and compare them to /nstallation Procedure
page 16-1.

— Check the dc voltages at the disk FC card
(204A) with respect to frame ground.

Note: There are two types of disk FC
cards: type X and type Y (204A). Test
points (TP} for the two cards are
different:

Vdc CardX Card Y Limits

+24  TP1 . TPA11  22.01t026.5
I{f +5 TP23  TPB7 471055
-5 TP5 TPA12 46to5.4
Ground PT17 TPA3 0

— Remove any diskette in the other station.
- — Load a diskette.

— Presss FUNCT SEL lower

— Hold NUM SHIFT and press the C key.

— Press the J key.

— Hold down the REP key and the space bar
(SP on the proof keyboard) while observing
the head assembly.

Does the head assembly advance without
missing a step?
Y N
— Power down.
— Replace the stepper motor (229).
— Verify the fix. '
DATE:
— Power down.
— Replace thedisk FC card (204A).
— Verify the fix.
DATE:
— Replace the disk signal cable (204B).
— Verify the fix.

P -
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— Power down. .

— Reseat the disk file cable (204C).
— Reseat the disk FC card (204A).
DATE:
— Power down.
— Swap the disk units.
— Verify the fix.
DATE:
— Replace the ac line filter,
— Verify the fix.
DATE:

Does the other disk drive unit operate correctly?
Y N
—. Use MAP 5-1.

— Power down.

— Place the failing disk drive unit in the service
position (206).

— Check the leadscrew for binds (242). —

Is the leadscrew free of binds? —

Y N

— Loosen the stepper motor mounting and
move it away from the leadscrew (2422Z).

— Check the stepper motor for binds. —

Is the stepper motor assembly free of binds?
Y N

— Replace the stepper motor assembly

- {229). -

— Verify the fix.

The stepper motor was out of adjustment.

— Check the leadscrew for binds (242).

Are there any binds?.
Y N
— Reinstall and adjust the stepper
motor (230). —
— Verify the fix.

— Replace the upper and lower leadscrew
bearings and/or replace the head and
carriage assembly and bearings as required
(includes leadscrew). —

— Verify the fix.

The head and carriage assembly and/or the

leadscrew bearings were defective.

g

— Reseat the disk signal cable (204B, 212A).

— The stepper motor was out of adjustment.

2-9.2

Turn the stepper motor drive wheel with
your fingers.

Try to identify where the problem is before
replacing any parts.

Turn the stepper motor drive wheel with
your fingers.

Remove the stepper motor and bracket
assembly by removing two screws holding the
stepper motor bracket to the baseplate.

Use the Stepper Motor Adjustment procedure.
Then return to this point in this MAP.

Use the Leadscrew and Head Carriage Assembly
Removal and Replacement procedure (225).
Then return to this point in this MAP.



— Turn the stepper motor drive wheel several

revolutions with your fingers (208M). — — Moves the head and carriage assembly away
— Power up. from track 0.
— Observe the head and carriage assembly. — ~— At power up, the MPU shouid cause a series
of seek-to-track 0 commands. Then the lead-
Does the head carriage assembly move to track 00? screw wheel will stop in phase O position:
Y N '

— Power down.

—- Set the CE meter to the 50 Vdc scale.

— Measure the voltage for each listed pair
of test points at the disk FC card (204A)
as you turn the power on for each pair.
During power up, the meter first reads

24 Vdc. After 5 or 10 seconds, the meter
must pulse down to 20 or 15 Vdc.

Note: There are two types of disk FC
cards: type X and type Y (204). Test
points (TP) for the two cards are
different:
— For disk FC card X:
TP17 (-} to TP18 (+) (stepper motor
phase 0)
TP17 (-) to TP19 (+) (stepper motor
phase 3)
TP17 (-) to TP20 (+) (stepper motor
phase 2) ;
TP17 (-) to TP21 (+) (stepper motor
phase 1) ,
— For disk FCcard Y:
TPA3 (-) to TPB2 (+) (stepper motor
phase 0)
TPA3 (-) to TPB1 (+) (stepper motor
phase 3) .
TPA3 (-) to TPB3 (+) (stepper motor
phase 2)
TPA3 (-) to TPA1 (+) (stepper motor
phase 1)
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Y N

Y

Does the voltage pulse down to 20 or 15 Vdc
for each pair of test points as stated before?

Test the probe at planar P-B10 (signal
ground P-D08). Both probe lights
should be on. —
Power down.
Probe each test point in the line to the
stepper motor amplifier at the disk FC
card (204A) as you turn power on. Both
lights should be on and pulsing during
power up. — .
Power up for each test point.
— For disk FC card X:
TP4 (+ access 2) ,
TP6 (+ access 3) { Signal ground TP17
TP7 (+access 1) ‘
TP15 (+ access 0)
— For disk FCcard Y:
TPB10 (+ access 2)
TPB11 (+ access 3) { Signal ground
TPB9  (+access 1) ( TPA3
TPB8  (+ access 0)

Are both probe lights on and pulsing for
each test point during the disk seek
operation?

N

| — Power down.

— Disconnect the disk signal cable
planar socket J (or planar socket K).

— Probe the pin in the line to the failing
stepper motor amplifier at planar J
{or planar K). Both lights should be
on during power up.

—Power up for each test point. (Always
wait 5 seconds after each power
down.)

— After 5 or 10 seconds, the UP light

should be on and pulsing. (Ignore
the DOWN light.)

D03 (+ access 1)
D02 (+ access 0)
D04 (+ access 2)
D05 (+ access 3)

Signal ground at
J or K-B0O8

294

— Connect brobe power leads to plahar M-D13

(-) black, M-B05 (+).

should cause a series of seek-to-track 0
commands. )

~— Five or 10 seconds after power up, the MPU



Is the UP light on and pulsing during the
disk seek operation for each test point?
Y N
— Power down.
— Reconnect the disk signal cable
connector at planar socket J (or
planar socket K).
— Power up.
— Measure all voltages at the disk FC
card (204A) with reference to : »
frame ground. — » — The problem may be due to ripple in the

power supply. If ripple is suspected, use
Vde¢e ~Card X Card Y Limits Power Theory in Section 15.

+24 TP1 TPA11 220to

26.5
+5 TP23 TPB7 4.7t
5.5
-5 TP5 TPA12 4610
5.4

Ground TP17  TPA3 O

Are all voltages within limits?

Y N

— Make a note of the failing
voltage measurement for future
reference.

— Power down. )

— Disconnect the disk signal cable

at the disk FC card (204B). D B
— Power up. ) 02 = H
— Measure the failing voltage at :s
the disk end of the disk signal HH
cable with respect to frame E E

ground. = - 13 as Disk Signal
am

Test ' Cable

Vdc Point - Range

124 B10 22.0 to 26.5
+5 BO3 47t0 55
-5 B11 46to 54
Ground "B08 0

Is the failing voltage within
limits?
Y N
— Power down.
— Reconnect the disk signal
cable.
— Use power supply

: MAP 6-1.
D|F]G]J]K]|L
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— Power down. ,
— Reconnect the disk signal cable
(204B).

— Replace the disk FC card (204A).

— Verify the fix.
— Attempt loading a diskette at
least twice. —

Does the machine still fail?
Y N

The disk FC card was defective.

Power down.

Reinstall the original disk FC
~ card.
Use MAP 6-7.

|

|

2-9.6

— A faulty disk FC card may cause a bad data set
label 03 (write gate check) to be written on the
disk. A good disk FC card will correct the
write test label but will indicate an error the -
first time the diskette is loaded.



D|F|G]J

[DIFlGIJI;'

— Power down.
— Swap the disk FC cards.
— Power up.

Does the machine still fail when using

the same disk unit?

Y N '

— Power down.

— Replace the disk FC card in the
other disk unit (204A).

— Verify the fix.

The disk FC card was defective.

— Power down.

— Reinstall the original disk FC card.

— Check the disk signal cable for
opens and shorts (204B).

Is the disk signal cable OK?

YN

— Replace the disk signal cable
(204B).
— Verify the fix.

The disk signal cable was defective.

— Use MPU MAP 5-1. —

— The failure rhay be caused by ripple in the
power supply. If ripple is suspected, use
Power Theory in Section 15.
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— Power down.

— Check the disk signal cable for open
and/or short circuits including short
circuits to the frame (2048B).

Is the cable OK?
Y N
— Replace the disk signal cable
(204B).
— Verify the fix,
The disk signal cable was defective.

— Replace the disk FC card (204A).
— Verify the fix.
The disk FC card was defective.

- ;
L Use MAP 2-10.

= Load the CE diskette in the disk drive to be
- checked. —

— Press REC ADV

— Press FUNCT SEL lower

— Press UPDATE

Can a pair of matching record messages be read
correctly from tracks 06, 07, 08 and 09? —
YN

— Power down.

— Adjust the head (208).

Does the machine still fail?
Y N ,
_I The head was out of adjustment.

— Use MAP 2-10.

— Verify the adjustment with the CE dlskette

29.38

— If disk drive 2 is being checked, swap disk

signal cables in positions J and K at MPU.
Cables must be restored to original position
upon completion of this test.

See MAP 2-11 for additional explanation. (A
single pair of matching records per track is
sufficient. Increment to the next track when
one good pair is found.)



MAP 2-10 —

— Measure the dc voltages at the disk FC card
(204 A) with respect to frame ground. —

Note: There are two types of disk FC
cards: type X and type Y (204A). Test
points (TP) for the two cards are
different:

Vdc Card X Card Y  Limits

+24° TPl TPA11 22.b 10 26.5

+5
-5

TP23  TPB7 4.7t05.5
TP5 TPA12 46to54

Ground TP17 TPA3 0

Are all voltages within limits?

Y

N

Make a note of the failing voltage measure-

ment for future reference.

Power down. '

Disconnect the disk signal cable (204B) at
the FC card.

Power up.

Measure the failing voltage at the FC card
end of the disk signal cable with reference
to frame ground. —

Vdc TestPoint  Range -

+24 B10 - 22510265

~+5  BO3 4.7 to 5.5
-5 B11 46t054
Ground BO8 -0

Is the failing voltage within limits?

Y

N

— Power down. ,
— Reconnect the disk signal cable.
— Use power supply MAP 6-1.

Power down.

Reconnect the disk signal cable (204B).
Replace the disk FC card (204A).
Verify the fix.

Attempt loading the diskette at least
twice. —

— This MAP is a continuation of MAP 2-9.

— The problem may be caused by ripple in the
power supply. If ripple is suspected, use
Power Theory in Section 15.

.02

BERSRASuGRAR
AIEARARasNdS

Disk Signal
Cable

13

— A faulty disk FC card may cause a bad data set
label 03 (write gate check) to be written on the
disk. A good disk FC card will correct the
write test label but will indicate an error the
first time the diskette is loaded.
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Does the machine still faii?
Y N
| The disk FC card was defective.

Power down.
Reinstall the original disk FC card.
Use MAP 6-7.

|

|

— Power down.

— Swap the disk FC cards (204).

— Power up.

— Attempt loading the diskette at least twice.

Does the machine still fail when using the same
disk unit?
Y N
— Power down.
— Replace the disk FC card in the other
~ disk drive.
— Verify the fix.
The disk FC card was defective.

~ Power down.

Reinstall the original disk FC card.

Replace the stepper motor assembly (229).
Verify the fix.

|

- Does the machine still fail?
YN '

“The stepper motor assembly was defective.

- -Power down. ,

— Reinstall the original stepper motor
assembly. :

— Check the disk signal cable for shorts and
opens (204B).

Is the cable OK?

Y N :
— Replace the disk signal cable (204B).
— Verify the fix. ;
The disk signal cable was defective.

— Use MPU MAP 5-1.

|

2-10.2

— Remove the stepper motor and bracket assembly

by removing the two screws holding the stepper
motor bracket to the baseplate. -



MAP 2-11 —

Remove diskette(s) from both station disk-
units. )
Load CE diskette (P/N 2455026) in the disk
unit to be tested. —

Note: The machine must be able to read and
display track 00, and also to seek to and read
other tracks on a disk. Use the Symptom Index
{page 1-2) to trouble shoot machine
malfunctions.

Power up and wait for 30 seconds.

Are the error code positions blank?

Y

N

— This MAP helps you check for bad head
. alignment.

— See Display Data Head Alignment Service
Check (page 8-16) and CE Alignement Check
Diskette (page 8-15).

— Hold numeric shift and press RESET —~ — — Dependent upon head alignment, the disk drive

Press REC ADV to advance to data set
label 00009.

Press FUNC SEL lower

Press UPDATE — = = — — — — — ——~ -

- —— —

Are the error code positions blank?

Y

N
~ Hold numeric shift and press RESET.

-

Press REC ADV —

The objective of the alignment check is to
find a pair of matching record messages

in each alignment check track. The tracks
are 06, 07, 08, and 09. REC ADV to tracks
07,08 and 09. —

Can a pair of matching record messages be read
correctly from each of the four tracks?

Y

N

— Check the head adjustment (208).
— Verify the fix.

— The head was out of adjustment.

Press FUNCT SEL lower
Press RETURN TO INDEX
Remove the diskette.

The head alignment is correct.

may or may not be able to read and match up the
first ID of track 06 with the first record of track
06. If successful, the display will look like this:

| 001 0 A A 06001 UR

| TRACK 6.RECORD 1 CK STATUS LINE 06001

HEAD ALIGNMT OK IF RECORD 2 CAN BE READ
T

- A correcﬂy read and displayed record message
is one that:

1. Is displayed immediately after REC ADV
- or REC BKSP with no error code.
2. Has correct data content.
3. Has track and record numbers in the
record that agree with the record counter
in the status line.

— Matching record messages refer to each other
in pairs, like record 1 refers to record 2, and
record 2 refers to record 1. Record 3 refers
to record 4, record 4 to record 3, and so on.
Failure to pass this test does not necessarily
conclude that the head is out of adjustment
since other faults which cause marginal reading
may affect the results. (A single of match-
ing records per track is sufficient. Increment
to the next track when one good pair is found.)
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MAP 2-12

The following MAPs are designed to assist in

locating speed or throughput problems. These

kinds of problems are normally caused by poor

diskettes, malfunctioning disk drive, sticking/

binding keys, clicker operation or head ioad

actuator. — — See 245 for approximate timing information
onsearch, copy, and initialization operations.

— Power up.

— Load a diskette is disk drive 1. ;

— CHAR ADV to position 29, — — The next steps will modify the data set label
— Hold NUM SHIFT and enter 01001 as follows: BOE=01001, EOE=73026.

— CHAR ADV to position 35.
— Hold NUM SHIFT and enter 73026
— Press FUNCT SEL lower.
— Press M
REC ADV
— Turn OFF the AUTO REC ADV and AUTO
DUP/SKIP switches.
— Press FUNCT SEL lower
DELETE REC — Blanks data to prepare for entering a program,
— Enter D-—-E D-----E in program level 1. '
— Press FUNCT SEL lower
!
1
— Press FUNCT SEL lower
ENTER
-SEL PROG
1
— Enter 123456 — Numeric shift not necessary as D-----E program
— Perform a 5-minute speed test. . is in numeric shift.
— Set Auto DUP/SKIP and AUTO REC ADV to
ON.
— Wait 5 minutes.
— Set AUTO REC ADV to OFF.
— Observe the disk 1 address in status line
positions.

Is the disk address at least 28023?

YN
— Press FUNCT SEL lower — Check speed of disk drive.
— Press and hold NUM SHIFT and press C
— Press O (letter O). 001 0 A A 00008 CEW
— The position of the cursor identifies the disk '
speed. Position 1 is 150 ms and each 01234567890123456_

T

additional position is 1 ms. —

-

&)
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Is the disk speed between 163 and 171 ms?
YN
— Use MAP 2-6.

— Load CE diskette (P/N 2455026).
— Press REC ADV
FUNCT SEL lower
UPDATE
Can a pair of matching record messages be
read correctly from tracks 06, 07, 08 and 09? —
YN
— Use Disk MAP 2-2,

— Use Disk MAP 2-1.

Power down.
Swap cables at MPU planar sockets J and K. —
Power up.
Load a diskette in disk drive 2.
CHAR ADYV to position 29. —
Hold NUM SHIFT and enter 01001
CHAR ADV to position 35.
Hold NUM SHIFT and enter 73026
Press FUNCT SEL lower
Press M :

REC ADV
Turn off the AUTO REC ADV and
AUTO DUP/SKIP switches
Press FUNCT SEL lower

DELETE REC
Press D—E :
Press FUNCT SEL lower

/

1
Press FUNCT SEL lower

ENTER
Press SEL PROG

1
Enter 123456
This step is to perform a 5-minute speed
test. Turn on AUTO DUP/SKIP and
AUTO REC ADV switches. At the end of
5 minutes turn OFF AUTO REC ADV.

2-12.2

— See MAP 2-11 for additional information. {A
single pair of matching records per track is
sufficient. Increment to the next track when
one good pair is found.)

— Test throughput speed of drive 2.

—~ The next steps modify the data set label
as follows: BOE=01001, EOE=73026

— Blanks data to prepare for entering a program,
D----E in program level 1.



Observe the disk 1 address in status line
positions.

Is the disk address at least 280237

Y

N

Press FUNCT SEL lower.

Press and hold NUM SHIFT and press C. [
Press the O (letter O) key. l
The position of the cursor identifies the |
disk speed. Position 1 is 150 ms and !
each additional positionis 1 ms. — ———

|

Is the disk speed between 163 and 171 ms?
Y N '
— Use MAP 2-6.

— Load CE diskette (P/N 2455026).
— Press REC ADV
FUNCT SEL lower
UPDATE

Can a pair of matching record messages be

read correctly from tracks 06, 07, 08 and

09? — '

Y N

— Power down.

— Reconnect the disk signal cables at
planar sockets J and K to their original
connectors.

— Use Disk MAP 2-2.

— Power down.

— Reconnect the disk signal cables at planar
sockets J and K to their original connectors.

— Use Disk MAP 2-1.

Reswap the disk unit cables to their original
locations in planar connectors J and K.

- — Check speed of disk drive.

{ ] )
001 0 A A 00008 CEW
01234567890123456_ ‘

\_ _J

— See MAP 2-11 for additional information. (A
single pair of matching records per track is
sufficient. Increment to the next track when

one good pair is found.)
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The following service aids for

1.  STICKING/BINDING KEYS

2. CLICKER OPERATION

are to inform you of problems and corrections not
necessarily in the MAPs. Use these service aids as
required for failing keyboard(s).

1.

STICKING/BINDING KEYS

Sticking/binding keys can occur due to a design
problem. This problem is more acute when
striking the keys at an angle (normal key
operation). Due to the plane of the keyboard,
the top row of keys are affected the most. The
right adjust key and space bar are very sensitive
because both keys use two modules.

The best fix is to replace the module.

An alternate fix is to rotate the module 180
degrees.

To test the machine’s ability to accept input

at high speed (such as when roiling keys), hold
down four data keys and the repeat key
simultaneously. - Two or three keys (depending
on the keys pressed) should alternately enter,
repetitively to the end of the record, without
an error. If an error results, or if the machine
fails to function as stated, replace the keyboard
PC board. ‘

2-124
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2. CLICKER OPERATION

The operation of the clicker can also affect the
throughput. It usually results in complaints that
the keys are hard to press. The purpose of the
clicker is to indicate to the operator that the
MPU accepted the character keyed. It also
indicates to the operator when data is being

transferred from current buffer to previous buffer.

Any attempt to remove the clicker can result in
more serious problems.

serious problems.

Is mechanical operation correct?
YN
— Replace clicker (410).

— The clicking noise from the disk
drive head load actuator has also
caused the operator to reduce
speed. This is especially true
when keying short records. The
operator mistakenly feels they
have to wait for the disk drive
to complete the write operation.
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DISPLAY MAPS

MAP 3-1 —

Can you make the machine fail?

Y N

For the intermittent problem, perform the
following steps, one on each call, until the
problem is corrected.

Record the date of each step.

Unadjustable brightness and failure to blank
the CRT display can be intermittent because
of a failing CRT. Vibration or powering up
and down can remove the symptoms tem-
porarily. Under this condition: '
— Power down,

— Ground the CRT high voltage anode
(304A).

Replace the chassis and CRT assembly
(304E).

Adjust the yoke (304F, 311).

Verify the fix.

paTe:(_ T T 1

Vibrate the machine to cause the failure.

Check the room temperature and the humid-

ity and compare them to /nstallation
Procedure, page 16-1.

Measure the voltages at 2-N with respect
to frame ground: :

Vdc Pin Limits
+12.0 " B08,B09 11.0to 13.2

+120  D09,D10 11.0t0.13.2
-120 D02 11.0t0 13.2

Reseat both ends of the display signal cable
(304B) and the power supply dc cable
(308C).

Verify the fix. -

pate:[_T T

Replace the display PC board (304C).
Verify the fix.

oATE: T T ]

Power down.

Ground the CRT high voltage anode (304A).

Replace the converter (304G).
Verify the fix.

pATE:L T 1]

— This MAP helps you locate problems with un-
controllable brightness with video (characters)
present. Brightness on the CRT is controlled
from the 400 Vdc output of the converter. The
brightness control forms part of a voltage divid-
er from the 400 Vdc supply to ground. Turn-
ing the brightness control changes the voltage
applied to the video amplifier: This changes
the bias on the CRT, which regulates the elec-
tron flow to the face of the CRT and changes
the brightness.
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. — Power down.

— Replace the brightness control potentiometer
(304).
— Verify the fix.

If the CRT has no brightness {blank CRT) or
fades out, use MAP 3-2.

Otherwise, power down.

Reseat both ends of the display signal cable
(3048B).

Verify the fix.

Does the machine stil} fail?

Y

N
The display signal cable was looseé.

3-1.2
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— Using the 500 Vdc scale, connect the CE meter
from terminal 10 (+) to terminal 15 (-) on the
display PC board (304C).

— Observe the caution.

— Power up.
— Wait 25 seconds. .
— Vary the brightness control to its limits {304J). —

Does the voltage vary smoothly from 0 to a mini-
mum of 100 Vdec? -—

Y N

Power down. »
Disconnect the wire from terminal 9 of the
display PC board.

DANGER
400 Vdc is present.

Using the 500 Vdc scale, connect the CE meter
from terminal 7 (+) to terminal 6 () on the

display PC board (304C). —
Power up. ,
Wait 25 seconds.

,— CAUTION

! Never make the tube face glow or bloom. The

: limit of brightness control is either:

| - a. that degree of brightness past which the
tube face glows or blooms, or

b. the mechanical limits of the control knob.

— Checks the range of voltage available from the
brightness control.

— A failure can cause 400 Vdc to appear.

— Checks the 400 Vdc output of the converter.
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Is the voltage between 300 and 410 Vdc?
YN
1 — Power down.
— Reconnect the wire to terminal 9 of the
display PC board.
Ground the CRT high voltage anode
(304A).
- — Replace the converter {304G).

— Verify the fix.

The converter was defective.

- =~ Power down.

— Disconnect the meter lead from terminal
7 (¥) and connect it to terminal 9.

— Power up. Wait 25 seconds.

Is the voltage between 300 and 410 Vdc?
Y N

— Power down.

— Replace the PC board.

— Verify the fix. .

The PC board was defective.

—~ Power down.

— Test the CE meter. —

— Set the CE meter to the Rx1K scale and

. zero the CE meter.

— - Remove wire 10 from the display PC
-board {304C). ‘ '

— While turning the brightness control to its
limit, measure the resistance from wire 10 to
wire 9.

— Disconnect the wire from terminal 11 of the
display PC board.

— Perform the same check from wire 10 to

wire 11, —

314

— CE meter test:

— Power down.

— Disconnect the disk signal cable (307).

— Set the meter to the Rx1 scale.

— Zero the meter.

— Measure the resistance between test points
16 and 23 on the disk FC card (307). The

CE meter should read between 86 and 96
ohms.

— Reconnect the disk signal cable.

Checks the resistance of the brightness control
potentiometer.



D

Does the resistance on both checks vary from

0 to at least 800K ohms?

Y N

— Replace the brightness control poten-
tiometer (304J).

— Verify the fix.

The brightness control potentiometer was

defective.

— Reconnect the wires to terminals 9, 10,

and 11.

Power down.

Disconnect the wire from terminal 17 of the
display PC board.

Set the CE meter to the Rx1 scale and zero
the CE meter.

Check wire 17 for ground.

Is wire 17 grounded?

Y

N

— Using the 500 Vdc scale, connect the CE
meter from terminal 17 (+) to terminal
16 (-) on the disptay PC board (wire 17 is
still disconnected).

— Power up.

—  Wait 25 seconds.

— Vary the brightness control to its limits. —

Is the maximum voltage at least 100 volts?
Y N
— Power down,
— Replace the display PC board (304C).
— Verify the fix.
The display PC board was defective.

— Power down.

— Reconnect the wire to terminal 17.

— Disconnect the CRT socket from the CRT
(304H).

— Check for bent pins on the CRT. —

—: Set the CE meter to the Rx1 scale and
zero the CE meter.

— Check for continuity from:

CRT Socket — to — Display PC Board

Pin 2 : Terminal 14

Pin 3 Terminal 8
Pin 4 : Terminal 15
Pin7 Terminal 17

. — The display screen is on, but the brightness con:

trol does not have any control over the
brightness.

— Loss of electrical contact due to bent pins can

cause loss of brightness control.
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¥
Is the CRT socket assembly OK?

YN
— Replace the CRT socket assembly (304H).
— Verify the fix.
The CRT socket assembly was defective.

— Ground the CRT high voltage anode (304A).

— Replace the chassis-and-CRT assembly
(304E). ' '

— Adjust the yoke assembly (304F, 311).

— Verify the fix.

The chassis-and-CRT assembly was defective.

— Replace the chassis and CRT assembly (304E).
— Adijust the yoke (304F, 311).

— Verify the fix.

The chassis and CRT assembly was defective.



MAP 3-2 — — This MAP helps you locate a problem of a
Can you make the machine fail? blank CRT. A blank CRT indicates that the
Y N electron beam is not reaching the face of the
CRT. The electron beam is generated when tt
filament heats the cathode of the tube. This
electron beam is then controlled by the grids
as it is attracted to the face of the CRT by the
high voltage applied to the anode of the CRT.

— For intermittent problems, perform the -
following steps, one on each call, until
the problem is corrected.

— Record the date of each step.

— Vibrate the machine to cause the failure.

— Check the room temperature and the
humidity and compare them to /nstafla-
tion Procedure, page 16-1.

— Measure voltage at MPU planar socket N
with respect to frame ground:

Vdc Pin Limits

+12.0 B08, BO9 11.01t0 13.2
+12.0 D09,D10 11.0t0 13.2
-12.0 D02 ‘11.0t0 13.2

— Reseat both ends of the display signal cable
(304B), the power supply dc cable {(309T)
and the CRT socket assembly (304H).

— Verify the fix.
oaTe: [ 1 1)

— . Power down.

- Replace the display PC board (304C).

— Verify the fix.
oaTE: [ 1]

— Power down. _ .

— Ground the CRT high voltage anode (304A).

— Replace the converter (304G).

— Verify the fix.

oate:[ [T -

— Power down. :

— Ground the CRT high voltage anode (304A).

— Replace the chassis and CRT assembly
(304E). ’

— Adjust the yoke (304F, 305).

— Verify the fix.

DATE:[ T [ ]

— Power down.

— Replace the power supply PC board (309P, 419).

— Verify the fix.

DATE:

— Power down.

— Replace the display signal cable (304B).

— Verify the fix.

DATE:

— Power down.

— ‘Replace the power supply DC cable (309T).

— Verify the fix.

DATE: [ 1]

— Power down.

— Reseat both ends of the display signal cable.

— Verify the fix.
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- Does the machine still fail?
" YN
The dispiay signal cables were loose.
e Never make the tube face glow or bloom. The
— Check CB1 (604U), if instalied. = vev : : glow or b
1 limit of brightness control is either:
Is CB1 on? { a. that degree of brightness past which the
YN : tube face glows or blooms, or
— Use MAP 6-5. | b- the mechanical limit of the control knob.
l
. Jumper the CE pins (304C). :
— Power up. i
— Wait 25 seconds. '
— Observe the caution. — — — — — — — — —— -4

— Turn the brightness control (304J) clockwise
until either the display intensity is maximum,
or the control knob stops. — — Checks the CRT's ability to maintain maximum
brightness.

Is the display brightness failing and/or blank?
YN '
— Power down.
— Remove the jumper from the CE pins (304C).
— Return the brightness control to normal.
— Use MAP 3-3.

— Observe the display for a full or partial raster. —

Is the raster always missing or fades to blank?
YN
— Power down.
— Remove the jumper from the CE pins
{304C).
— Return the brightness control to normal.
— Use MAP 3-3.

— Power down. {without viewer)
— Remove the jumper from the CE pins (304C).
— Return the brightness control to normal. Low power supply voltage being applied to
— Power up. the display PC board can cause the bad display.
— Check if the disk drive unit motors are
running.

Are the disk drive unit motors running?
YN ‘
— Use MAP 6-6. — — A blank CRT and the stopping of disk drive

unit motors indicate an ac voltage service
problem.



Power down.

Install the cable extender (307) in the display
PC board (304C).

Reconnect the display signal cable.

Power up.

Set the CE meter to the 15 Vdc scale.
Measure the voltages at the cable extender
with reference to the frame ground:

Vdc Pin Limits
+12.0 = BO08,B09 11.0t0 13.2

+12.0 D09, D10 11.0t0 13.2
-12.0 DVO2 11.0to 13.2

Are all voltages within limits?

Y

N

— Wirite down the failing voltage measure-
ment for possible use in MAP 6-7.

— Power down.

— Remove the cable extender.

— Leave the signal cable disconnected from the

- display PC board.

— Powerup. »

— Set the CE meter to the 15 Vdc scale.

— Measure the failing voltage from the frame
ground to each of these cable pins at the
display end: —

Vdc - Pin Limits

+12.0 B08, B0O9 11.0to 13.2
+12.0 D09, D10 11.0to0 13.2

-12.0 D02 11.0to 13.2
Ground D06, D07 0
Ground D08 0

Are all voltages within limits?
Y N

— Power down.

— Reconnect the display signal cable.
Use MAP 6-1.

— Power down.
— Reconnect the display signal cable.
— Use MAP 6-7.

02

13
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Display Signal
Cable
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— Measure between display signal cable pin B12
(+) and frame ground (-). — — Checks for filament voltage.

Is the voltage between 5.7 and 6.9 Vdc?

YN
Is the voltage above 6.2 Vdc? ~
YN ‘ r— CE meter test:
-— Use MAP 6-1. J — Power down.
: '~ Disconnect the disk signal cable (608).
— Power down. : — Set the meter to the Rx1 scale.
J

— Measure the resistance between the test points
16 and 23 on the disk FC card (608).
The CE meter should read between 86 and 96 ohms.

— Test the CE meter. — — — — — — — — —
— Set the meter to the Rx1 scale and zero the

meter.
— Disconnect the CRT socket (304H) from — Reconnect the disk signal cable.

the CRT. v .
— Check for bent pins on the CRT. — — Loss of electrical contact due to bent pins can
— Disconnect the display signal cable (304B). , cause a blank CRT.

Measure the continuity from display PC
 board terminal 18 to B12 and from terminal
16 to D12 (304C).

Is each continuity measurement OK?

Y N , :
— Reconnect the CRT socket (304H).
— Replace the display PC board (304C).
— Verify the fix.
The display PC board was defective.

— Measure the continuity from terminal 18 to
CRT socket pins 1 and 8 (continuity should

be found to one of the pins). — — The filament could be connected from terminal
— Measure the continuity from terminal 16 to 18 to either CRT pin 1 or 8. The opposite pin

socket pins 1 and 8 {continuity should be to " is then connected to terminal 16 to complete

the pin opposite that found from terminal the circuit.

18). ' '

Is each continuity measurement OK?

Y N

— Remove the cable extender.

— Reconnect the display signal cable.

— Replace the CRT socket assembily (304H).
— Verify the fix.

The CRT socket assembly was defective.




D ;
— Remove the cable extender.

Reconnect the display signal cable (3048).
Ground the CRT high voltage anode (304A).
Replace the chassis-and-CRT assembly
(304E).
— Adjust the yoke assembly (304F, 305).
Verify the fix. »
The chassis-and-CRT assembly was defective.

— Power down.
— Remove the cable extender.
— Reconnect the display signal cable to the display
PC board.
— Set the CE meter to the 500 Vdc scale.
— Disconnect the wire from terminal 17 on the
display PC board (304C).
— Connect the CE meter to display PC board
terminals 15 (-) and 17 (+).
— Power up.
— Wait 25 seconds. )
— Turn the brightness control (304J) both clock- :
wise and counterclockwise to its limits. — — Checks the range of voltage available from the
: ' brightness control.
Is the voltage at the low limit from O to 50 Vdc,
and is the voitage at the upper limit beyond 90

Vdc? — — A failure can cause 400 Vdc to appear.
Y N
— Power down.
— Disconnect the CE meter.
— Set the CE meter to the 50 Vac scale.
— Connect the CE meter between display PC . }
board terminals 1 and 3 (304C). — — Checks the input to the converter.
— Power up.
— Wait 25 seconds.
Is the ac voltage steady between 12 and 30 Vac?
Y N
— Power down. :
— Replace the display PC board (304C). — — The procedure to isolate voltage problems be-
— Verify the fix. tween the display PC board and converter requires
replacement of one FRU at a time. We recommend
Does the machine still fail? obtaining both FRUs and replacing them in the
Y N sequence shown.
The display PC board was defective.
1F|G|H
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Power down.

Ground the CRT high voltage anode
(304A). ,
Reinstall the original display PC board.
Replace the converter (304G).

— Verify the fix.

The converter was defective.

— Power down.

— Reconnect the wire to terminal 17.

— Disconnect wire 9 of the display PC board.

— Set the CE meter to the 500 Vdc scale.

— Power up. k

— Measure the voltage between display PC
board terminals 6 (-) and 7 (+) (304C). —

Is the voltage between 300 and 410 Vdc?
Y N

— Power down.

— Reconnect the wire to terminal 9.
Ground the CRT high voltage anode
(304A).

Replace the converter (304G).

— Verify the fix.

The converter was defective.

|

— Power down.

— Test the CE meter. — ,

— Set the CE meter to the Rx1K scale and
zero the CE meter. ,

— Remove wire 10 from the display PC board
{304C). '

— While turning the brightness control to its
limits, measure the resistance from wire 10
to wire 9.

— Remove the wire from terminal 11 of the
display PC board.

— Perform the same check from wire 10 to
wire 11,

Does the resistance on both checks vary from 0

to at least 800K ohms? :

YN

~ Replace the brightness control poten-
tiometer (304J).

— Verify the fix.

The brightness control potentiometer was

defective.

3-2.6

Checks the output of the converter.

CE meter test:

— Power down.

— Disconnect the disk signal cable (608).

— Set the meter to the Rx1 scale.

— Measure the resistance between test points
16 and 23 on the disk FC card (608).
The CE meter should read between 86 and
96 ohms.

— Reconnect the disk signal cable.

Checks the resistance of the brightness control.



~ Replace the display PC board {(304C).
— Verify the fix.
The display PC board was defective.

— Power down.
— Reconnect the wire to terminal 17.
— Set the CE meter to the Rx1 scale.

— Measure the continuity from display PC board

terminal 7 to terminal 8.

Is continuity measured?

Y N
— Replace the display PC board (304C).
— Verify the fix.
The display PC board was defective.

— Disconnect the CRT socket from the CRT
{304H).

— Check for bent pins on the CRT. —

— Check for continuity from:

CRT Socket — to — Display PC Board

Pin 2 Terminal 14
Pin 3 ‘ Terminal 8

Pin 4 . Terminal 15
Pin7 Terminal 17

Is each continuity measurement OK?
Y N . :
" | — Replace the CRT socket assembly (304H).
— Verify the fix.
The CRT socket assembly was defective.

Did the display degrade in brightness slowly
{during several days or weeks)?
Y N

— Reconnect the CRT socket.

— Ground the CRT high voltage anode (304A).

— Replace the converter (304G).
— Verify the fix.
The converter was defective.

— Ground the CRT high voltage anode {304A).
— Replace the chassis-and-CRT assembly (304E).
— Adijust the yoke assembly (304F, 305).

— Verify the fix.

The chassis-and-CRT assembly was defective.

— Loss of electrical contact due to bent pins can
cause loss of brightness control.
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MAP 3-3 — — This MAP helps you locate problems with
the video circuits for missing or fuzzy

Can you make the machine fail? characters.
Y N :
— For intermittent problems, perform the Note: The cursor is considered a character.
following steps, one on each call, until ' '
the problem is corrected.
— Record the date of each step.
— Vibrate the machine to cause the failure.
— Check the room temperature and the
humidity and compare them to /nstalla-
tion Procedure, page 16-1. :
— Measure the voltage at MPU planar socket
N with respect to frame ground:

Vdc Pin Limits

+12.0 B08, B09 11.0to 13.2
+12.0 D09,D10 11.0t0 13.2
-12.0 D02 11.0to0 13.2
+6.3 - B12 57t0 6.9

— Reseat both ends of the display signal cable
(304B) and the CRT socket (304H).
— Verify the fix.
DATE: T T ]
— Power down.
— Replace the display PC board (304C).
— Verify the fix.
paTe:[ | T ]
— Power down. :
— Replace the display signal cable (304B).
— Verify the fix. :
DATE:
— Power down, ;
— Ground the CRT high voltage anode (304A).
— Replace the chassis-and-CRT assembly
(304E).
— Adjust the yoke (304F, 305).
— Verify the fix.
pATE:[ [ T ]
— Power down.
— Ground the CRT high voltage anode (304A).
— Replace the converter (304G).
— Verify the fix.
DATE:
— Use MAP 5-1.

— Power down. : .

— Reseat both ends of the display signal cable
(304B) and the CRT socket (304H).

— Verify the fix.

&
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Does the machine still fail?
Y N

The display signal cable was loose.

Power down.

Install the cable extender (307) on the display
PC board (304C}).

Reconnect the display signal cable.

Power up.

Test the probe at MPU planar P-B10 (signal
ground MPU pianar P-D08). Both lights should
beon. -

Probe extender pin BO7 for pulses (signal

- ground pin DO8) (307).

Are both lights on?
Y N

— Probe 2-N-BO7 for pulses (signal ground '
N-DO08).

Are both lights on?

YN

— Power down.

— Disconnect the display signal cable from

. MPU planar N (308).

— Power up.

Probe MPU planar for pulses (signal ground
MPU planar N-D08). ‘

Are both lights on?
Y N

— Set the CE meter to the 15 Vdc scale.
— Measure the voltage at 2-M with ref-

erence to frame ground: ~
Pin

| Vdc Limits

+5.0 BO6 47to55

o)

— Connect the probe power leads to MPU plana
M-D13 (-) black MPU planar M-B05 (+).



B|C]D

Is the voltage within limits?
Y N
— Power down.
— Remove the cable extender.
— Reconnect the display signal cable
at both ends.
Use MAP 6-1.

— Power down.

— Remove the cable extender.

— Reconnect the display signal cable to
the PC board.

— Replace the MPU planar
(504, 505).

— Verify the fix.

The MPU planar was defective.

*— Power down.

— Disconnect the display signal cable from
the cable extender. »

— Reconnect the display signal cable at
2-N.

— Power up.

— Probe 2-N-B0O7 for puises (signal
ground N-DO08).

Are both lights on?
Y N
— Power down.
— Replace the display signal cable
(3048B). .
— Verify the fix.
The display signal cable was defective.

— Power down.

— Replace the display PC board (304C).
— Verify the fix.

The display PC board was defective.

Power down.
Replace the display signal cable (304B).
Verify the fix.

The display signal cable was defective.
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Set the CE meter to the 15 Vdc scale.
Measure the voltage from the frame ground to
each of these extender pins: —

Vdc Pin Limits
+12.0 B08, B09 11.0to 13.2
+12.0 D09, D10 11.0t013.2
-12.0 D02 11.0t0 13.2
+6.3 B12 5.7t0 6.9
Ground D06, D07 0

Ground D08 0

Is the voltage within limits?

Y

N

Write down the failing voltage measure-
ment for possible use in MAP 6-7.
Power down.

Remove the cable extender.

Leave the signal cable disconnected from

. the display PC board.

Power up.

Set the CE meter to the 15 Vdc scale.
Measure the failing voltage from the frame
ground to each of these cable pins at the
display end: - —

Vde Pin Limits
+12.0 B08, B09 11.0to 13.2
+12.0 D09, D10 11.010.13.2
-12.0 D02 "11.0to 13.2
+8.5 B12 80to 9.4
Ground D06, D07 0

Ground

bog - 0

Is the voltage within limits?

Y

N
— Power down.

— Reconnect the display signal cable.
Use MAP 6-1.

Power down.
Reconnect the display signal cable.
Use MAP 6-7.

3-34

— Checks the voltages to the display PC board

for distribution to deflection coils in the
yoke and to the CRT filament. Does not

check for loose connectors (304D or 304H).

02
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Display Signal
Cable

13

. When the cable.is disconnected, the 6.3V

~ goes to 8.5V level.



—l- Power down.

— Disconnect the wire from terminal 9 of the
display PC board.

DANGER
400 Vdc is present.

— Using the 500 Vdc scale, connect the CE meter
from terminal 7 (+) to terminal 6 (-) on the
display PC board (304C). —

— Power up.

— Wait 25 seconds.

Is the voltage between 300 and 410 Vdc?
YN
— Power down.
— Remove the cable extender from the display
PC board.
— Reconnect the display signal cable (304B).
— Reconnect the wire to terminal 9 of the
- display PC board.

— Replace the converter {304G).
— Verify the fix.
The converter was defective.

— Power down.

— Reconnect the wire to terminal 9 of the display
PC board.

— Disconnect the display signal cable from the
display PC board (304C). '

— Test the CE meter. —

— Set the CE meter to the Rx 1 scale.

— Measure the continuity in the display PC
board circuits (304C).

Terminal 7 to terminal 8
Terminal 14 to terminal 15
Terminal 14 to cable connector pin D13

Is each continuity measurement OK?

YN .

— Replace the display PC board (304C).
— Verify the fix.’

The display PC board was defective.

— Ground the CRT high voltage anode (304A).

— Checks the 400 Vdc output of the converter.

CE meter test:

Power down.

Disconnect the disk signal cable (608).

Set the meter to the Rx 1 scale.

Measure the resistance between test points.
16 and 23 on the disk FC card (608).

The CE meter should read between 86 and
96 ohms.

Reconnect the disk signal cable.
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— Remove the cable extender from the display
PC board.

|

Reconnect the display signal cable (304B).
Disconnect the CRT socket from the CRT

(304H).

Check for bent pins on the CRT. —
Set the CE meter to the Rx1 scale.

— Check for continuity from:

CRT Socket — to — Display PC Board

Pin 2 Terminal 14
Pin3 " Terminal 8
Pin 4 Terminal 15

Pin 7 Terminal 17

Is the CRT socket assembly OK?

YN

Y N

Y

Replace the CRT socket assembly (304H). .
Verify the fix.

The CRT socket assembly was defective.

Are characters fuzzy (rather than missing)?

Reconnect the CRT socket to the CRT.
Disconnect the wire from terminal 17 on
the display PC board (304C).

Power up. .

. Wait for 25 seconds. , : ,
Touch the wire removed from terminal 17 .

to the frame ground.—

Does the display flash when the pin is
grounded? ‘

N

— Power down. .

— Reconnect the wire to terminal 17.

— Ground the CRT high voltage anode
(304A). _ .

— Replace the chassis-and-CRT assembly
(304E). _

— Adjust the yoke assembly (304F, 305).

— Verify the fix. ‘ v '

The chassis-and-CRT assembly was defective.

3-3.6

— Loss of electrical contact due to bent pins can
cause loss of brightness control or loss of video.

— Grounds the CRT control grid, which increases

the brightness of the CRT. The display could
then go blank for a few seconds before
resuming its former condition.



H }
— Power down.

— Reconnect the wire to terminal 1.
— Disconnect the display signal cable from the
PC board.
— Use a CE meter set to the Rx10 scale.
— Check for shorts (resistance must exceed
1K ohm) between the signal cable pins at
the display end: —
BO7 to BO5
B0O7 to B10

Are all resistance checks OK?

Y N

— Remove the cable at MPU planar N (308).
— Check the failing cable wires for shorts.

Is the display signal cable OK?
Y N

— Verify the fix.
The display signal cable was defective.

— Reconnect the display signal cable to the
display PC board.

— Replace the MPU planar (504, 505).

The MPU planar was defective.

— Replace the display PC board (304C).
— Verify the fix.
The display PC board was defective.

Ground the CRT high-voltage anode (304A).
Replace the chassis-and-CRT assembly (304E).
Adjust the yoke assembly (304F, 305).

Verify the fix. —

The chassis-and-CRT assembly was defective.

— Replace the display signal cable (304B).

— Checks for shorts of the MPU planar modules

and the cable. For display theory, see page 12-1.

02
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— If characters are fuzzy on a new CRT assembly,

the only correction is to try another CRT
assembly.
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MAP 3-4 —

Can you make the machine fail?

Y N

For the intermittent problem, perform the
following steps, one on each call, until the
problem is corrected.

Record the date of each step.

Vibrate the machine to cause the failure.
Check the room temperature and the
humidity and compare them to the
Installation Procedure, page 16-1.

Measure the dc voltages at MPU planar N
with respect to frame ground:

Limits

Vdc Pin

+120 B08, B09 11.0to 13.2

+12.0 D09, D10 11.0 to 13.2
11.0 to 13.2

-12.0 D02

Reseat both ends of the display signal cabie
(304B) and the power supply dc cable
(309T). '

Verify the f|x

Replace the dusplay PC board (304C).
Verify the fix.

DATE: (T T ]

Ground the CRT high voltage anode (304A).

Replace the converter (304G).
Verify the fix.

DATE:[ T T ]

Replace the power supply PC board (309P).
Verify the fix.

DATE: (T T 1

Replace the display signal cable (304B).
Verify the fix.

DATE: [T T ]

Replace the power supply dc cable (309T).
Verify the fix.

DATE: [ [ T 7]

Replace the ac line filter (3090)

Verify the fix.

paTE: [ [ T ]

— Power down.
— Reseat both ends of the display signal cable
(3048).

Verify the fix.

— This MAP helps you locate a jittery display

problem. A jittery (moving, unstable) display
can be caused by ripple in the +12 Vdc power
supply; or a magnetic field caused by a motor,
transformer, or a machine operating nearby.
If you suspect ripple, use Power Theory in
Section 15.
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Does the machine still fail?

Y

N
The display signal cable was loose.

Power down.

Install the cable extender (307) in the display
PC board (304C).

Reconnect the display signal cable.

Power up.

Set the CE meter to the 16 Vdc scale.
Measure the voltage from the frame ground
to each of these extender pins: = —

Vdc Pin . Limits

. +12.0 B08, B0O9 11.0t0 13.2
+12.0 D09,D10 11.0to0 13.2
-12.0 D02 11.0t0 13.2
Ground D06, DO7 0
Ground D08 0

Are all voltages within limits?

Y N

— Write down the failing voltage measure-
ment for possible use in MAP 6-7.

— Power down. '

— Remove the cable extender.

— Leave the signal cable disconnected from
the display PC board.

— Power up.

— Set the CE meter to the 15 Vdc scale.

— Measure the failing voltage from the frame

ground to each of these cable pins at the

display end: —

Vdc Pin Limits
+12.0 B08, B09 11.0to 13.2
+12.0 D09, D10 11.0to0 13.2
-12.0 D02 11.0to 13.2
Ground D06, DO7 0

Ground" _ D08 0
Are all voltages within limits?

Y N :
Power down. )

Reconnect the display signal cable.
Use MAP 6-1.

— Power down.
— Reconnect the display signal cable.
— Use MAP 6-7.

3-4.2

Checks the voltages to the display PC board
for distribution to the deflection coils in the
yoke assembly. Does not check for loose con-
nectors (304D or 304H).

A ripple in the +12 Vdc power supply can cause

a jittery display. If you suspect ripple, use
Power Theory in Section 15.

02

ssssseasasss |[O
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Display Signal
Cable

13




—l Power down.

— Remove the cable extender.
— Reconnect the display signal cabie.
— Visually check for items that could cause a
magnetic field near the machine. — — A motor, transformer, or a machine operating

nearby can cause a magnetic field.
Is there a magnetic field?

YN
— Power down. . .
— Replace the display PC board (304C). — — The procedure to isolate voltage probiems be-
— Verify the fix. 7 ‘ tween the display PC board and converter
"~ requires replacement of one FRU at a time.
Does the machine still fail? : We recommend obtaining both FRUs and
Y N replacing them in the sequence shown.

The display PC board was defective.

— Power down.

Reinstall the original display PC board.

— Ground the CRT high voltage anode (304A).
— Replace the converter (304G).

— Verify the fix.

The converter was defective.

— Eliminate the cause of the magnetic field.
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MAP 3-5 —

Can you make the machine fail?

Y

N .

— For the intermittent problem, perform the
following steps, one on each call, until the
problem is corrected.

— Record the date of each step.

— A symptom of a spot, or a vertical line on
one side of the display, which returns to
correct operation following a power on reset,
is.an indication of an arcing CRT. A CRT
assembly causing this problem more than
once a week should be replaced:

— Ground the CRT high voltage anode
(304A).
— Replace the chassis-and-CRT assembly
(304E).
— Adjust the yoke assembly (304F, 305).
— Verify the fix.
DATE: [ 1]
— Vibrate the machine to cause the failure.
— Check the room temperature and the
humidity and compare them to /nstallation
Procedure, page 16-1.

= Measure the dc voltages at MPU planar N

with respect to frame ground:

Vde vPin Limits
+12.0 B08, B09 11.0to 13.2

+12.0 D09, D10 11.0to 13.2

~-120 D02 11010 13.2

— Reseat both ends of the display signal cable
(304B), and the yoke connector (304D).

— Verify the fix.
pAaTE:[ T T 1

— Replace the display PC board (304C}.

— Verify the fix. '
pate: [ T 1]

— Replace the yoke assembly (304F).

— Adjust the yoke assembly (305).

— Verify the fix.

DATE:
— Replace the display signal cable (304B).

— Verify the fix.

DATE:[ T T ]

— Use MAP 5-1.

Power down.

Reseat both ends of the display signal cable
(304B).

Verify the fix.

Does the machine still fail?

Y

N

@The display signal cable was loose.

— This MAP helps you locate CRT yoke coils

and the deflection circuits problems.

The wiggle sweep circuit moves the electron
beam up and down to give the characters
height. Control pulses are generated by the
MPU, sent to the display PC board, amplified,
and used to drive current through the character
yoke. This current generates the magnetic field
to move the electron beam.

The vertical sweep circuit positions the electron
beam vertically on the face of the CRT. This
positioning provides the six lines on the display.

~Vertical inputs are generated by the MPU, sent

to the display PC board, amplified, and used to
drive current through the vertical yoke. This
current generates the magnetic field to move
the electron beam.

The horizontal sweep circuit moves the electron
beam in a horizontal line across the face of the
CRT. The MPU generates horizontal input pulses.
These pulses trigger amplifiers on the dispiay PC
board. These amplifiers drive current through

the two horizontal yoke windings. This current
generates the magnetic field to move the elec-
tron beam. The magnetic field from each wind-
ing moves the beam halfway.

No horizontal or vertical deflection causes
a spot on the screen.

A failure of the horizontal sweep circuit causes
characters to be distorted at the edge of the dis-
play. The failure causes the sweep to be non-
linear at the ends. A bad yoke assembly or in-
correct drive current through the yoke assem-
bly can cause the problem.
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3-5.2

— Power down.

— Instal! the cable extender (307) in the display
PC board (304C).

— Reconnect the display signal cable.

— Power up.

— Test the probe at MPU planar P-B10 (signal
ground MPU planar P-D08). Both lights

should be on. — — Connect probe power leads to MPU planar
— Probe these extender pins for pulses {307). ' M-D13 (-) black, MPU planar M-B05 (+).
B02
803 Signal ground
BO4 pin D08
“B05
B10

Are both lights on for each pin?
Y N
— Probe these 2-N pins for pulses:

802 °

803 Signal ground
BO4 N-D0O8

BOS

B10

Are both lights on for each pin?

Y N

— Power down. .

— Disconnect the display signal cable from
MPU planar (308).

— Power up.

— Probe these MPU planar N pins for pulses.

BO2

803

BO4 Signal ground

BO5 MPU planar N-DO8
B10

Are both lights on for each pin?
Y N




BjC]D

Y

BIC|F

— Set the CE meter to the 15 Vdc scale.

— Power down.

— Wait 5 seconds.

— Measure POR with reference to frame
ground at 2-M-B08 at power up. POR

should be a +5 volt pulse during
power up.
— Power up.
— Measure the voltage at MPU planar M with
reference to frame ground:
Vdc Pin Limits
+5.0 BOS . 471055

Are the voltage and POR within limits?
YN
— Power down.
— Remove the cable extender.
— Reconnect the display signal cable
at both ends.
— Use MAP 6-1.

— Power down.

— Remove the cable extender.

— Reconnect the display signal cable to
the display PC board. :

— Replace the MPU planar (504).

The MPU planar was defective.

Power down. .

Disconnect the display signal cable from
the cable extender.

Reconnect the display signal cable at 2-N.
Power up.

Probe these MPU planar pins for pulses:

B02

BO3

BO4 Signal ground

BOS MPU planar N-D08
B10 ,

Are both lights-on for each pin?

N
— Power down.

— Replace the display signal cable (304B).

— Verify the fix.

The display signal cable was defective.
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- Power down.

— Verify the fix.
The display PC board was defective.

— Power down.

— Replace the display signal cable (304B).
— Verify the fix.

The display signal cable was defective.

— Set the CE meter to the 15 Vdc scale.

— Measure the voltage from the frame ground to

each of these extender pins: —
Vdc Pin Limits

+12.0 B08, 809 11.0t0 13.2
+12.0 D09, D10 11.0to0 13.2

-12.0 D02 11.0t0 13.2
Ground D06, DO7 0
Ground D08 0

Are all the voltages within limits?

Y N

— Write down the failing voltage measure-
ment for possible use in MAP 6-7.

— Power down.

— Remove the cable extender.

— Leave the signal cable disconnected from
the PC board.

— Power up.

— Set the CE meter to the 15 Vdc scale.

ground to each of these cable pins at the
display end: —

Vdc Pin Limits

+12.0 B08, BO9 11.0t0 13.2
+12.0 D09,D10 11.0t0 13.2

-12.0 D02 11.0to0 13.2
Ground D06, D07 0
Ground D08 0

Are all the voltages within limits?

Y N
— Power down.
— Reconnect the display signal cable.
— Use MAP 6-1.

— Power down.
—~ Reconnect the display signal cable.

— Use MAP 6-7.
G

— Replace the display PC board (304C).

— Measure the failing voltage from the frame

354

— Checks the voltages to the display PC board
for distribution to deflection coils in the yoke.
Does not check for loose connectors (304D
or 304H).

ssoEsosapase |©

Display Signal
Cable




1 ={g]

Power down.

Test the CE meter. —

Remove the yoke connector (304D) from the
display PC board (304C) and check for faulty
contacts.

Set the CE meter to the Rx1 scale.

Lines or dots on the display are an indication
of a gross failure, which could occur from an
open coil. Be more critical of the coil
resistance measurement if the display or
characters show distortion, which could occur
from an out-of-specification coil.

Exact resistance specifications are given for
the yoke coils. The CE meter might not
measure with the accuracy stated. If all
readings are high, or all are low, suspect an
inaccurate meter. If only one reading is high
or low {more than 10% error), suspect a bad
coil.

Perform the yoke coil resistance checks at the
yoke connector (304D and 304C):

Measure Yoke Coil Resistance
Wire B to wire D
Wire C to wire E
Wire A to wire F

10.5to 12.0 ohms

Disconnect the wire from terminal 12 on the
display PC board (304C):

Measure Yoke Coil Resistance

PC board terminal 13 to 0.7 to 1.0 ohms—
wire from terminal 12

Check the yoke connector for shorts from wire
A to wire B, from wire A to wire C, and from
wire B to wire C.

Are the yoke coils and the connector OK?

Y

N
— Remove the cable extender.
Reconnect the cable to the display PC
board.

Replace the yoke assembly (304F).
Adjust the yoke assembly (305).
Verify the fix.

The yoke assembly was defective.

— CE meter test:

i
[

11.0 to 12.5 ohms— — — —

9.5 to 11.0 ohms — — — —
|

Power down.

Disconnect the disk signal cable (608).

Set the meter to the Rx1 scale.

Measure the resistance between test points
16 and 23 on the disk FC card (608).

The CE meter should read between 86 and
96 ohms.

Reconnect the disk signal cable.

Wire B to wire D and wire C to wire E checks
the two horizontal deflection windings in the
CRT yoke. A horizontal yoke with some of the
windings shorted can cause horizontal sweep
problems.

The vertical yoke is connected between termi-
nals A and F of the display PC board. A vertical
yoke with some of the windings shorted can
cause vertical sweep problems.

The character yoke is connected between ter-
minals 12 and 13 of the display PC board. Re-
moving the wire from terminal 12 isolates the
yoke from the circuit. An open character yoke
causes the characters to appear as cursors.
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Remove the cable extender.

— Leave the signal cable disconnected from the

display PC board.

Use a CE meter set to the Rx10 scale.

Check for shorts (resistance must exceed 1K

ohm) between the signal cable pins at the dis-
play end: —

BO2t0o BO3 B03to B04 BO4 to BO7
BO2to BO4 BO3toB0O5 BO4to B10
B02to BO5 BO03toBO7 BO5 to BO?
B02to BO7 BO3toB10 BO5toB10
B02toB10 B04to BO5 BO7to B10

Are all resistance checks OK?
Y N ’

— Reconnect the yoke connector and

the wire on terminal 12
— Disconnect the display signal cable at 2-N.
— Check the failing cablie wires for shorts.

Is the display signalycable OoK?

Y N
— Replace the display signal cable (304B).
— Verify the fix.
The display signal cable was defective.

— Reconnect the display signal cable to the '
display PC board.

— Replace the MPU planar (504).

The MPU planar was defective.

— Replace the display PC board (304C).
— Verify the fix.
The display PC board was defective.

3-5.6

— Checks for shorts of the MPU planar modules

and the display signal cable. For display theory,

see page 12-1.

02

Display Signal
Cable
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MAP 3-6 —

Can you make the machine fail?
Y N

This symptom is a normal condition if it
occurs no more than once a week. More
frequent occurrence is cause to perform the
following steps, one on each cali, until the
problem is corrected.

Record the date for each step.

Vibrate the machine to cause the failure.
Check the room temperature and humidity
and compare them to /nstallation Procedure,
nage 16-1.

Measure the voltages at MPU planar N

with respect to frame ground:

Vdo Pin Limits

+i12.0 B08,B03 11010132
+12.0 D09, D10 11.0t0 13.2
-12.0 D02 11.0to 13.2

- Ground the CRT high voltage anode (304A).

Replace the chassis and CRT assembly
{304E).

Adjust the yoke assembiy (305, 304F).
Verify the fix.

paTE: [ [ 1]

- Replace the display PC board (304C).

Verify the fix.

DATE: [ 1 1]

Ground the CRT high voltage anode (304A).
Replace the converter (304G).

Verify the fix

DATE: [ []]

Repiace the ac line filter (36G9Q}.

Verify the fix.

DATE: [ [ 1]

— This MAP helps you locate an overload
condition on the high voltage power supply.
The display flashes because the high voltagey is
being cut off. When the high voltage supply is
overloaded, it turns off. After 10 seconds, the
high voltage suppiy turns on again. If an over-
load condition still exists, the display flashes or
for 1 second and then off for 10 seconds.
Changes in the 400 Vdc used for brightness
control can cause flashing or changes in the
brightness.
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— Power down. ,

— Ground the CRT high voltage anode (304A).

— Disconnect the anode wire from the CRT. —

— Disconnect wire 9 from the display PC board.

— Set the CE meter to the 500 Vdc scale.

— Measure the voltage between terminals 6 (-)
and 7 (+) on the display PC board (304C). —

— Power up.

— Wait 25 seconds.

Is the voltage steady and between 300 and 410

vdc?

Y N

— Power down.

— Ground the CRT high voltage anode wire
(304A).

— Replace the display PC board {304C). —
— Verify the fix.

Does the machine still fail?
Y N
The display PC board was defective.

— Power down.

Ground the CRT high voltage anode (304A).
Reinstall the original display PC board.

— Replace the converter (304G).

— Verify the fix.

The converter was defective.

— Power down. »

— Reconnect terminal 9 (304C).

— Disconnect terminal 17.

— Set the CE meter to the 500 Vdc scale.

— Measure terminal 17 (+) to frame ground (-).
— Power up.

— Wait 25 seconds.

— Vary the brightness control.

Does the voltage vary at least 60 volts?

YN

— Power down. ,

— Ground the CRT high voltage anode wire
(304A). '

Replace the display PC board (304C).
— Verify the fix.
The display PC board was defective.

— Reconnect the CRT anode wire to the anode.

Reconnect the CRT anode wire to the anode.

3-6.2

— Place the end of the anode wire at least 1/2

inch (12.7 mm) from a conducting surface,
otherwise arcing can occur with power on.

The 400 Vdc brightness control voltage should
not vary.

The procedure to isolate voltage problems
between the display PC board and converter
requires replacement of one FRU at a time.
We recommend obtaining both FRUs and
replacing them in the sequence shown.



?Power down.

Reconnect the wire to terminal 17.

— Disconnect the CRT socket from the CRT
(304H).

— Test the CE meter. —

Use the CE meter set to the Rx1 scale.

— Check for continuity from:

CRT Socket — to — Display PC Board

Pin 2 Terminal 14
Pin 3 Terminal 8

Pin 4 Terminal 15
Pin7 : Terminal 17

Is the CRT socket assembly OK?
Y N

(304A).
“Reconnect the CRT anode wire to the
anode.

— Verify the fix.
The CRT socket assembly was defective.

— Ground the CRT high voltage anode wire
(304A).

— Replace the chassis-and;CRT assembly.

— Adjust the yoke assembly (305). -

— Verify the fix.

The chassis-and-CRT assembly was defective.

Ground the CRT high voltage anode wire

— Replace the CRT socket assembly (304H).

CE meter test:

— Power down.

Disconnect the disk signal cable (608).

Set the meter to the Rx1 scale.

Measure the resistance between test points
16 and 23 on the disk FC card (608).

The CE meter should read between 86 and
96 ohms. i
Reconnect the disk signal cable.

|
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MAP 3-7 —

Can you make the machine fail?
Y N
— For the intermittent problem, perform the

following steps, one on each call, until the
problem is corrected.

i — Record the date of each step.

— Vibrate the machine to cause the failure.

— Check the room temperature and humidity

page 16-1.
|- — Measure the voltages at 2-N with respect to
frame ground:

Vdc Pin Limits

+12.0 B08, B09 11.0t0 13.2
+12.0 D09, D10 11.0t0 13.2
-12.0 D02 11.0t0 13.2

(304B) and the power supply dc cable
(309T).
— Verify the fix.
DATE: [ ]
— Replace the display PC board (304C).
— Verify the fix.

DATE: [T 1]

— Replace the converter (304G).
— Verify the fix.
DATE:
— Replace the display signal cable (304B).
— Verify the fix.
DATE: .
— Replace the power supply dc cable (309T).
— Verify the fix.
DATE: [T T ]
— Replace the power supply PC board (309P).
— Verify the fix.
DATE: [T T
— Replace the ac line filter (309Q).
— Verify the fix.

pATE: [ ]

and compare them to /nstallation Procedure,

— Reseat both ends of the display signal cable ‘

— Ground the CRT high voltage anode (304A).

— This MAP helps you locate a prot;lem of low

voltage output of the high voltage power supply.
A very large display is caused when the high
voltage applied to the CRT anode is low. When
this voltage is low, the electron beam moves
slower toward the face of the CRT. This permits
the magnetic field developed by the yoke to de-
flect the beam a greater distance. The high
voltage oscillator on the display PC board pro-
vides the drive pulses to the converter. The
converter changes these pulses to 400 Vdc for
brightness control and the high voltage for the
anode lead.
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I the raster and characters are off the display
screen or expanded in only one direction, use
MAP 3-5.

If the total display is enlarged such that all
the characters are enlarged including the
width and height of each line and the

total height of all the lines of the raster,
continue in this MAP.

Power down.

Reseat both ends of the display signal cable
(304B).

— Verify the fix.

Is the display unit still failing?
YN

The display signal cable was loose.

Power down. ‘
Install the cable extender (307) on the display
PC board (304C).

Reconnect the display signal cable.

Power up.

Set the CE meter to the 15 Vdc scale.
Measure the voltage from the frame ground to
each of these extender pins. —

Vde Pin Limits

°+12.0 : BO08,B09 11.0t013.2
+12.0 D09, D10 11.0t013.2
-12.0 D02 11.0t0 13.2
Ground D06, DO7 0 ‘
Ground DO8 0

3-7.2

— Checks the voltages to the display PC board

for distribution to deflection coils in the yoke.
Does not check for loose connectors {304H or
304D).



|

Avre all the voltages within limits?

Y

N
— Write down the failing voltage measure-
ment for possible use in MAP 6-7.

| — Power down.

— Remove the cable extender.

— Leave the signal cable disconnected from
the display PC board.

— Power up.

— Set the CE meter to the 15 Vdc scale.

— Measure the failing voltage from the frame
ground to each of these cable pins at the
display end: —

Vdc Pin Limits
+12.0 B08, BO9 11.0t0 13.2
+12.0 D09, D10 11010 13.2
-12.0 D02 11010 13.2
Ground D06, D07 0

Ground D08 0

Are all the voltages within limits?
YN

— Power down.

— Reconnect the display signal cable.
Use MAP 6-1.

— Power down.
— Reconnect the display signal cable.
— Use MAP 6-7. :

Power down.

Remove the cable extender from the display
PC board. ‘
Reconnect the signal cable.

Set the CE meter to the 500 Vdc scale.
Measure the voltage between display PC board
terminals 6 (-) and 7 (+) (304C).

Power up.

Wait 25 seconds.

Is the voltage between 300 and 410 Vdc?

Y

[c

N
— Power down.

— Ground the CRT high voltage anode (304A).

— Disconnect the anode wire from the CRT.
— Test the meter.
Set the CE meter to the Rx1 scale.

Test for a short circuit; CRT anode wire to
frame ground. —

ssssssossses |O
sEsasasussse |

Display Signal
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' Cable

CE meter test:

Power down.

Disconnect the disk signal cable (608).

Set the meter to the Rx1 scale.

Measure the resistance between test points
16 and 23 on the disk FC card (608).

The CE meter should read between 86 and
96 ohms.

Reconnect the disk signal cable.

It is possible that the high voltage wire or con-
verter is shorted, thus putting a heavier than
normal load on the converter.
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Is there a short circuit?

Y N
— Reconnect the anode wire to the CRT
(304A). ;

— Replace the display PC board (304C). — — The procedure to isolate voltage problems be-

— Verify the fix. tween the display PC board and converter re-
quires replacement of one FRU at a time. We

Does the machine still fail? recommend obtaining both FRUs and replacing

YN , them in the sequence shown.

The display PC board was defective.

— Power down.

Ground the CRT high voltage anode
(304A). ,
Reinstall the original display PC board.
Replace the converter (304G).
~ Verify the fix.
The converter was defective.

|

|

Power down.

Ground the CRT high voltage anode (304A).
Replace the converter (304G).

— Verify the fix.

The converter was defective.



KEYBOARD MAPS

MAP 4-1

Can you make the machine fail? —

Y N

When the failure is intermittent, perform
the following steps, one on each call, until
the problem is solved.

Record the date of each action.

Vibrate the machine to cause the failure.
Check the room temperature and humidity
and compare to /nstallation Procedure, page
16-1. Check dc voltage at the keyboard
with respect to frame ground (407L). —

Voltage Pin Limits
+5.0 BO9 471055
+8.5 D03 ~ 80t094
ground D08 0

D06 46tob4

-5.0

Power down.

Reseat both ends of keyboard signal cable
(407H).

Verify the fix.

DATE:

Power down.

Replace keyboard PC board (407G).
Verify the fix.

DATE:

Power down.

Replace MPU (504).

Verify the fix.

paTE:[ | T ]

Power down. - :

Replace the failing key modules as they

_are identified (408, 409).

Verify the fix.

pate: [ [ ]

Power down.
Clean flyplates (407D) and pad area (407K)
of the keyboard PC board with a lint-free

-cloth (P/N 2108931) —

Verify the fix.
DATE:

Power down.

Replace the ac line filter (418A).
Verify the fix.
DATE:

— This MAP will find failures in the keyboard
PC board.

— For easier probing with the CE probe, remove
the ground lead of the switch cable (407F) and
use that ground pin.

— Dampen the cloth with water or alcohol

(P/N 2200200).
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Is the machine equipped with a data entry
keyboard rather than a proof keyboard?
Y N
— 'Power down.
" — Replace the ROS feature card at sockets
C and D (505B).
— Verify the fix.

oATE: [T ]

— Power down.

— Verify the fix.
— oatE [ 1]

— |f the T error code occurs with the AUTO REC
ADYV switch on, use-keyboard MAP 4-5. Other-
wise, continue with this MAP.

-~ Power down,

— Reseat both ends of the keyboard signal

" cable (407H).

— Verify the fix.

Does the machine still fail?
Y N
A cable was loose.

Is the machine equipped with a data entry key-
board rather than a proof keyboard?

Y N

— Power down.

— Disconnect cross connectors C and D
(505B).

Power up. .
The ROS feature card is now disconnected.
Perform the failing operation. —

Does the machine still fail?
Y N -
— Power down.
— Reconnect cross connectors C and D
(505B).
Use MAP 5-1.

— Power down.
T Reconnect cross connectors C and D.

Power down and wait 5 seconds.
Power up.

Load a diskette.

Perform the failing operation.

— Replace cross connectors C and D (505B).

4-1.2

Error Co?e Positions 7 and 8

01 00 A A 00008 X R

— The keyboard function with the ROS feature
card removed is the same as that of a standard
data entry keyboard. For example, pressing
NUM SHIFT and M enters a 7 rather than a 1.



Are the status iine error code positions biank?

Y N

Y

Power down.

Disconnect the keyboard signal cable from
MPU planar sockets P and R.

Power up.

Load a diskette.

Is an error code displayed now?

N

— Power down.

Reinstall the keyboard signal cable in
MPU planar sockets P and R.

Replace the keyboard PC board (407G).
— Verify the fix.

Does the machine still fail?
Y N
The keyboard PC board was defective.

— Power down.

— Reinstall the original keyboard PC board.

— Check the keyboard signal cable for
opens/shorts/ground (407H).

Is the cable OK?

YN
— Replace the keyboard signal cable.
— Verify the fix.
The keyboard signal cable was defective.

— Reconnect the cable.

— Use MPU MAP 5-1.

quer down.

Reconnect the keyboard signal cables at
planar sockets P and R.

Use MPU MAP 5-1. .

— Insert a diskette in the other station.

— Test the keyboard at the other station by
pressing all of the data keys. The correct data
should be displayed as each key is pressed.
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Does the machine still fail?
Y N
— Use MPU MAP 5-1.

— Power down.

— Swap the keyboard signal cables at MPU planar

sockets P and R.
— Remove the viewer.
— Power up.
— Ensure that a diskette is in each drive.
— Swapping keyboard cables causes one key-

board to control the other station. Therefore,

data keyed at.one station will be displayed on

the other station’s area of the display. —

2 Press all of the data keys. The correct data
" should be displayed as each key is pressed.
— Perform this operation at the station which

originally reported the trouble.

Does the machine still fail?
Y N
— Power down.
— Reconnect the cables to their original ‘
locations.
Use MPU MAP 5-1.

— Power down.

— Reconnect the keyboard cables to their
original connectors at MPU planar sockets P
and R.

— Check the failing keys for binds.

— Remove key top buttons from failing keys (407B).

— Remove the all keys unit {407A).

— Turn the all keys unit over carefully and check

the flyplates of the failing keys (407D).

4-1.4

— —_—

- -~

Keyboard

Display

Keyboard
1

-~
- —
—— e —

Control and display interactions with keyboard
signal cables swapped at planar sockets P and R.




Are all keys free of binds and are flyplates
attached to the modules?

Y

N

— Repair or replace the key modules (407C,
408, 409).

— Verify the fix.

Certain key modules were defective.

Clean the key module fiyplate (407D) and pad
area (407K) of the keyboard PC board with a
lint-free cloth (P/N 2108930) dampened with
water or alcohol (P/N 2200200).

Reinstall the all keys unit after all flyplates
and the pad area are dry.

Power up.

Load a diskette.

Press the failing key and check for binds and
correct data entry.

Does the machine still fail?
Y N

The keyboard PC board was dirty.

Power down.
Replace the keyboard PC board {407G).
Verify the fix.

Does the machine still fail?
YN

The keyboard PC board was defective.

Power down.

Reinstall the original keyboard PC board.
Replace the keyboard signal cable (407H).
Verify the fix.

The signal cable was defective.
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MAP 4-2 — — This MAP will find problems in data and
function keys.

Can you make the machine fail?

Y N

— When the failure is intermittent, perform
the following steps, one on each call, until
the problem is solved.

— Record the date of each action.

When operating the 3742, does the display
suddenly go blank but come on again in about

10 d d the keyboard lock P _
v Is\'econ s and the keyboard locks up + — Highly intermittent keyboard lockups with/with-

— Vibrate the machine to cause the failure. out flashing screen an'd thh/wuthout error codes
' I~ may occur due to arcing in the CRT. These lock-
Check room temperature and humidity )
., ups cannot be reset with the RESET key. On
and compare to /nstallation Procedure, 3 ;
S machines with keyboard PC board at EC level
page 16-1. Check dc voltages at keyboard
with respect to frame grotnd ( 407L) 310084 and 309728, these lockups can be reset
resp B 8 | with the REPEAT key. On machines with key-

Voltage Pin Limits : board PC board at EC 309786 (latest), it requires
: : l power OFF/ON to reset the lockup. A CRT high
+60 . BO9 471055 : voltage converter with excessive high voltage out-
+8.5 D03 8.0t09.4 1 put or a defective CRT can cause CRT arcing.
ground D08 0o . |
-5.0 Doé 46tob.4 ! A CRT causing these intermittent problems more
— Power down. : .than once a week should be replaced. On initial
— Reseat both ends of keyboard s«gnal cable | installation, a CRT r-na\( arc once or It.WIce. This it
(407H). | not unusual after shipping and handling.
-~ Verify the fix.
DATE: ;
— Power down. | . ) )
— Replace the keyboard PC board (407G). —— For easier probing with the CE probe, remove the

— Verify the fix. ground lead of the switch cable (407F) and use
DATE: [:[:I::] that ground pin.

— Power down.

— Replace MPU (505N, 504).

— Verify the fix.
DATE:

" — Power down. :

— Replace the keyboard signal cable (407H).

— Verify the fix.
DATE:

— Power down. ,

— Clean flyplates (407D) and pad area (407K)
of keyboard with a lint-free.cloth. (P/N

2108930) — — Dampen cloth with water or alcohol
— Verify the fix. ‘ (P/N 2200200).
DATE:

— Replace audio feedback device {407J, 410).
— Verify the fix.
DATE:,
— Power down.
- Replace the ac line filter (418A).
Verify the fix.

AlB ci DATE:
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IAI B , Cc l
’ If the machine is equipped with a proof key-
board, perform the following steps:
— Power down.
— Replace the ROS feature card at C and D
(505B).
— Verify the fix.
oaTE: [ | ] ]
— Power down.
— Replace cross connectors C and D (505B).
— Verify the fix.
DATE:

— Power down.

— Disconnect the wire from terminal 9 of
the display PC board (304C).

— Using the 500 Vdc scale, connect the
CE meter from terminal 7 (+) to termin-
al 6 (-) on the display PC board.

— Power up and wait 25 seconds.

Is the voltage between 300 and 410 Vdc?

Y N

— Power down.

— Reconnect the wire to terminal 9 of
the display PC board.

— Ground the CRT high voltage anode
(304A).

— Replace the converter (304G).

— Verify the fix.
DATE:

— Power down.

~— Reconnect the wire to terminal 9 of the
display PC board.

— Ground the CRT high voltage (304A).

— Replace the chassis and CRT assembly
(304E).

— Adjust the yoke assembly (304F, 305).

— Verify the fix.
DATE:




5

The following service aids for

1. STICKING/BINDING KEYS

2. EXTRA CHARACTERS
are to inform you of problems and corrections
not necessarily in the MAPs. Use these service
aids as required.

1. STICKING/BINDING KEYS

Sticking/binding keys can occur due to a
design problem. This problem is more acute
when striking the keys at an angle (normal
key operation). Due to the plane of the
keyboard, the top row of keys are affected
the most. The right adjust key and space bar
are very sensitive because both keys use two
modules.

The best fix is to replace the module.

Key Module Differences

Nonbinding Key Module

New modules are white and have a different part
number. P/N 1643192 is used in all positions
except the right adjust key. For positions that
do not require a flyplate, use the same P/N
1643192 and remove the flyplate.

Right Adjust Key Position

There are two styles of right adjust keys. One
(old style) uses two modules, and the new style
uses one module. The new style uses module
1543192 (same as all other positions). The old
style uses module 5183447. The only difference
between the two parts is the key stem spring.
P/N 5183447 uses a lighter spring to compensate
for using two modules for one key. For the posi-
tion not requiring a flyplate on the old style, use
P/N 5183447 and remove the flyplate.

Field Update of Keyboards

A field B/M will be provided to update keyboards
with PC board at EC 310084. This field B/M (EC
823177) will provide a complete keyboard
assembly.

A field B/M will be provided to update keyboards
with PC boards at EC 309728 and 309786. This
B/M (EC 825709) will provide all contamina-
tion shields and 10 new modules for critical
positions.
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Y

An atternate fix is to rotate the modules 180
degrees.

An ECA will be released to provide a new
keyboard assembly. This keyboard assembly
will include the latest level PC board, dust
seals and improved key modules.

To test the machine’s ability to accept input
at high speed (such as when rolling keys),
hold down four data keys and the Repeat
key simultaneously. Two or three keys
(depending on the keys pressed) should
alternately enter, repetitively to the end of
the record, without an error. {f an error
results, or if the machine fails to function

as stated, replace the keyboard PC board.

2. EXTRA CHARACTERS

A quick check to determine a failing data
key is to hold down the repeat key with a
diskette loaded and observe the display.

The PC board must be cleaned with a
lint-free cloth and alcohol or tape cleaner.
Any contamination over 0.001 inch (0.02
mm) thick will cause failures on PC boards
at EC level 310084.

New level PC boards (EC 309728 and
309786B) have been desensitized and will
allow contamination of .005 to .007 inch
before failing. An ECA will be released to
provide a new keyboard assembly. This
keyboard assembly will include the

latest level PC board, dust seals and
improved key modules.

EC and part number are either in the upper
left hand corner of the PC board or on the
signal cable connector.

— Load a diskette.

— Press several data keys .

— Observe the display. — — Any data keyed should appear on the
display. ’



-

Does the data display correctly?
I — Use keyboard MAP 4-6.

Is the machine equipped with a data entry key-

board rather than a proof keyboard?

YN

— Power down.

— Disconnect cross connectors (505B). —
— Power up.

Perform the failing operation, —

Does the machine still fail?
Y'N
" — Reconnect cross connectors C and D.
— Use MAP 5-1.

— Power down. :
— Reconnect cross connectors C and D.

— Power up.
|— .

— Insert a diskette in each station.
— Perform the same function and/or key data
‘on the other keyboard.

Does this keyboard work correctly?

Y N ' o

— Test:the probe at planar P-B12 (signal
ground P-D08). Both probe lights
should be on. —

— .Probe keyboard B10, signal ground
D08 (407L). L

Are both lights on? -

Y N '

.— Power down.

— Disconnect keyboard signal cable at
original keyboard.

Power up.

— Probe keyboard B10 at the other
keyboard. :

Are both lights on?
Y'N

_] — Power down.
— Disconnect keyboard signal cable
from other keyboard.
— Reconnect keyboard signal cable to
original keyboard.
— Power up.
— Probe original keyboard B10.

F|G

— The ROS feature card is now disconnected (505

— The keyboard function‘with the ROS feature

card removed is the same as that of a standard
data entry keyboard. (For example, pressing
NUM SHIFT and M enters a 7 rather thana 1.)

— Connect probe power leads to planar M-D13 (-)
black, M-B0O5 (+).
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(F lGl :I
Are both lights on?

N

— Power down.

- ‘Disconnect keyboard signal cable
at MPU planar sockets P and R.

— Power up.

— Probe planar sockets P and R, B10.

Are both lights on?
Y N

Power down.

Reconnect the cables to their
original locations.

Use MPU MAP 5-1.

— Power down.

— Check both cables.

— Replace defective keyboard signal
cable (407H).

— Verify the fix.

The keyboard signal cable was defective.

Power down.

Replace the keyboard PC board for

" both keyboards (407G).

Verify the fix.

The keyboard PC boards were defective.

| — Power down.
— Replace keyboard PC board (407G).
— Verify the fix.
The keyboard PC board was defective.

— Power down.

— Swap the keyboard signal cables at MPU planar
sockets P and R.

— Remove the viewer.

— Power up.

— Ensure that a diskette is in each drive.

— Reversing the keyboard cables causes one
keyboard to control the other station.
Therefore, data keyed at one station will
be displayed on the other station’s area of
the display. — ‘

— Perform the failing opération at the station
which originally reported the trouble.

Does the machine still fail?

Y N

— Power down.
— Reconnect the cables to their original
locations.

!

Use MPU MAP 5-1.

4-2.6

< Control  ~~o

Keyboard ~

2 Switch !

A, ® ] Disk 1
) PN
Disk 2 : :
< Display
N Keyboard
S~ Control 1

Control and display interactions with keyboard
signal cables swapped at planar sockets P and R.




— Power down.

— Reconnect the keyboard signal cables to their
original connectors at MPU planar sockets P
and R.

— Check the failing keys for binds.

— Remove the all keys unit on the failing
keyboard (407A).

— Turn the all keys unit over carefully and
check the flyplates (407D).

Are all keys free of binds and are all flyplates
attached to the module?
Y N
— Repair or replace the defective key modules
(407C, 408, 409).
— Verify the fix.
Certain key modules were defective.

— Clean the key module flyplates and pad area
of the keyboard PC board with lint-free cloth
(P/N 2108930) dampened with water or
alcohol. (P/N 2200200).

— Reinstall the all keys unit after all flyplates
and pad areas are dry.

— Verify the fix.

Does the machine still fail?
Y N
The keyboard PC board was dirty.

— Power down. .
— Replace the keyboard PC board (407G).
— Verify the fix.

- Does the machine still fail?
Y N
The keyboard PC board was defective.

— Power down.

— Reinstall the original PC board.

— Check the keyboard signal cable for opens/
shorts/ground. If station 1, check the cable
at power supply test point 4 (419B).

Is the cable OK?

Y N

— Replace the keyboard signal cable (407H).
— Verify the fix.

Does the machine still fail?
Y N
The keyboard signal cable was defective.

— Use MPU MAP 5-1.
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MAP 4-3 - — This MAP will find problems in the switches.

Can you make the machine fail?

Y N

— When the failure is intermittent, perform
the following steps, one on each call, until
the problem is solved.

— Record the date of each action.

— Vibrate the machine to cause the failure.
Check room temperature and humidity
and compare to /nstallation Procedure,
page 16-1. Check dc voltages at keyboard

with respect to-frame ground (407L). — — For easier probing with the CE probe, remove
the ground lead of the switch cable (407F) and
Voltage  Pin Limits o » " use that ground pin.
+5.0 B09 4.7t055
+8.5 ~ D03 - 80t09.4
Ground - D08 0 )
-5.0 D06 46to54
— Power down.
— Reseat both ends of the keyboard signal
cable (407H).
— Verify the fix.
DATE:
— Power down.

— Replace the toggle switch associated with
failing machine operation (407E).
— Verify the fix.
DATE:
— Power down. .
~ Replace the MPU (505N, 504).
— Verify the fix.
DATE:
— Power down. )
— Replace the keyboard signal cable (407H).
— Verify the fix.
pATEL [ | |
— Replace keyboard PC board (407G).
— Verify the fix.
DATE:
— Power down.
— Replace the ac line filter (418A).
— Verify the fix.
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?

— Power down.

— Reseat both ends of the keyboard signal {407H)
- and toggle switch (407F) cables.

— Verify the fix.

Does the machine fail now?
YN ,
A cable was loose.

Is an error code disptayed?
Y N , : ‘
— Load a diskette.
— Press CHAR ADV 16 times. —
— Set all toggle switches down.
. — Remove disk from other station. —
— Press FUNCT SEL lower
~ . Hold NUM SHIFT and press C
— Release NUM SHIFT and then press U
— Observe the toggle switch test code on the
display an¢ do not operate the toggle

switches. — — Toggle Switch Test Code Location

— This locates the test code position.

— An F error will occur if CE mode is
attempted while a disk is in the other station.

— The machine is now in CER mode.

— The machine is now in CEW mode.

Switches Code (- W

No switches defective.

(ARA, PNS, ADS, & KSW)

AUTO REC/ADV circuit shorted.
PROG NUM SHIFT circuit shorted.
. AUTO DUP/SKIP circuit shorted.
KATAKANA SHIFT circuit open’.

—

08 50 00{d0 Op 01 01 00 00 00
66 00 00 00{do 07 00 00 00 00
00 00 0402 00 00 00 00 02 00

oAhwN
N RN

Any switch circuit failing?

YN - _

— Operate the toggle switches in the

(407E) sequence shown in the follow- Katakana shift switch test code location.
ing chart:

Correct Open Switch
Code  Circuit Code

1. AUTO DUP/SKIP up. 8
2. AUTO REC ADV up. A
3. PROG NUM SHIFT up. E
4. KATAKANA SHIFT up!. 2

o» ®O

Any switch circuit failing?
YN
— Use MPU MAP 5-1.

! Test applies on Katakana machines only.
Press a data key several times to test while
observing the Katakana shift switch test
location.

C



— Power down.

— Disconnect the toggle switch cable wire from
the failing switch (411). ‘

— Use the CE meter set to the Rx1 scale and
check the switch (407E, 411).

Does the switch function correctly?

Y N

— Replace the defective toggle switch.

— Reconnect the cable wire to the switch.
— Verify the fix.

The toggle switch was defective.

Is this machine other than a Katakana machine?
Y N

Is the failure in the ARA, ADS, or PNS switch

circuit?

YN

— Check the KATAKANA SHIFT switch
cable wire for opens, shorts, grounds
(411).

Is the cable OK?
Y N ’
— Replace the toggle switch cable.
— Verify the fix.
The toggle switch cable was defective.

— Check the KANA SHIFT key for binds.

— Remove the KANA SHIFT key top.

‘— Remove the all keys unit (407A).

— Turn the all keys unit over carefully

" and check the flyplate on the KANA
SHIFT key (407D).

Is the key free of binds and is the flyplate

attached to the module?

Y N

— " Repair or replace the key module
(407C). (See Flyplate Replacement
on page 414.)

— Reinstall the all keys unit.

— Verify the fix.

The key module was defective.

— Replace the keyboard PC board (407G).
— Verify the fix. '
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— Disconnect the keyboard signal cable from
MPU planar socket P or R (505).

— Check the switch circuit from the switch cable
wire to the signal cable for opens/shorts/
grounds (411).

Avre there any opens/shorts/grounds?
Y N

Power down.

— Reconnect all cables.

Use MPU MAP 5-1.

|

— Disconnect the keyboard signal cable from
the keyboard PC board connector (407H).

— Check the switch circuits of the signal cable for
opens/shorts/grounds (407H).

Are there any opens/shorts/grounds?

YN

— Check the toggle switch cable for opens/
shorts/ground (407F, 411).

Is the cable OK?
YN
— Replace the toggle switch cable.
— Verify the fix.
The toggle switch cable was defective.

— Power down.

— Reinstall original toggle switch cable.

— Replace the keyboard PC board (407G).
— Verify the fix.

The keyboard PC board was defective.

— Replace the keyboard signal cable (407H).
"— Verify the fix.
The keyboard signal cable was defective.



MAP 4-4 — — This MAP will find problems in the keyboard
data gate line.

Can you make the machine fail?

Y N

— When the failure is intermittent, perform
the following steps, one on each call, until
the trouble is fixed.

— Record the date of each action.

— Vibrate the machine to cause the failure.
Check room temperature and humidity
and compare to /nstallation Procedure,
page 16-1. Check dc voltages at keyboard

with respect to frame ground (407L). — — For easier probing with the CE probe, remove
the ground lead of the switch cable (407F) and
Voltage  Pin Limits use that ground pin.
+5.0 B09 4.7t05.5
+8.5 D03 80t09.4
Ground D08 0
-5.0 D06 4.61t05.4
— Power down.

— Reseat both ends of the keyboard signal
cable (407H).
— Verify the fix.
DATE:
— Power down.
— Replace the keyboard PC board (407G).
— Verify the fix.
DATE:
— Power down.
— Replace the MPU (505N, 504).
— Verify the fix. '
DATE:
— Power down.
— Replace the keyboard signal cable {407H).
— Verify the fix.
DATE:
— Power down.
— Replace the ac line filter (418A).
— Verify the fix.
DATE:
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Is the machine equipped with a data entry
keyboard rather than a proof keyboard?

Y

N
— Power down.
— Replace the ROS feature card at
sockets C and D (505B).
— Verify the fix.
DATE:
— Power down.
— Replace cross connectors C and D (505B).
— Verify the fix.
DATE:

Power down.

Reseat both ends of the keyboard signal
cable (407H).

Verify the fix.

Does the machine still fail?

Y

N

‘The cables were loose.

Is the machine equipped with a data entry
keyboard rather than a proof keyboard?

Y

|

N

— Power down.

— Disconnect cross connectors C and D {(505B). —
Power up.

— Perform the failing operation. —

Does the machine still fail?

YN
— Reconnect cross connectors C and D.
— Use MAP 5-1.

- Power down.
— Reconnect cross connectors C and D.
— Power up.

4-4.2

— The ROS feature card is now disconnected (505B)

— The keyboard function with the ROS feature

card removed is identical to that of a standard
data entry keyboard. For example, pressing the
NUM SHIiFT and M enters a 7 rather thana 1.



— Load adiskette.
— Press several data keys.

Is the audio feedback device making a clicking
noise (407J, 410)?

Y N

— Use keyboard MAP 4-6.

Does the other keyboard work correctly?
Y N
— Use MPU MAP 5-1.

Power down.

Swap the keyboard signal cables at MPU
planar sockets P and R.

Remove the viewer.

Power up.

Ensure that a diskette is in each drive.
Swapping the keyboard cables causes one
keyboard to control the other station. There-
fore, data keyed at one station will be displayed
on the other station’s area of the display. —
Press the failing key on the failing keyboard.
Perform this operation at the station which
originally reported the trouble.

Does the machine still fail?
YN
— Power down.
— Reconnect the keyboard signal cdbles to
their original position.
— Use MPU MAP 5-1.

— Power down.

— Reconnect the keyboard cabies to their original
connectors.

— Check the keyboard signal cable (407H) for
opens/shorts/ground. If at station 1, check
cable at power supply TP4 (419B).

Is the cable OK?

YN
— Replace the keyboard signal cable (407H).
— Verify the fix. ’
The keyboard signal cable was defective.

— Replace the keyboard PC board (407G).

— Verify the fix.
The keyboard PC board was defective.

Keyboard

Display

~~_ Control
S~

-~

—

-~

Keyboard
1

Control and display interactions with keyboard
signal cables swapped at planar sockets P and R.

3742ML 443



4-4.4

This page is intentionally left blank.



MAP 45 —

Can you make the machine fail?

Y N

— When the failure is intermittent, perform
the following steps, one on each call, until
the trouble is fixed.

— Vibrate the machine to cause the failure.
Check room temperature and humidity
and compare to Installation Procedure,
page 16-1. Check dc voltages at keyboard
with respect to frame ground (407L). —

Voitage Pin Limits
+5.0 B09 4.7t05.5
+8.5 D03 80t09.4
Ground D08 0
-5.0 D06 46t05.4

— Power down.

— Replace the REP key module {(407C).

— Verify the fix.
DATE:

— Power down.

— Replace the failing key module (407C,
408, 409).

— Verify the fix.
DATE:

- — Power down.

— Replace the keyboard PC board (407G).
— Verify the fix.
DATE:
— Power down.
— Replace the ac line filter (418A).
— Verify the fix.

L —

— This MAP will find problems in the REP

key.

— For easier probing with the CE probe remove the
ground lead of the switch cable (407F) and use

that ground pin.
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Is the machine equipped with a data entry
keyboard rather than a proof keyboard?
YN
— Power down.
— Replace the ROS feature card at C and
D (505B).
— Verify the fix.
DATE:
— Power down.

— Verify the fix.

oATE: [T

— Power down.

Reseat both ends of the keyboard signal
cable (407H).

— Verity the fix.

Does the machine still fail?
Y N

The cable was loose.

Is the machine equipped with a data entry key-
board rather than a proof keyboard?

Y

b

N

Power down. .
Remove cross connectors C and D (505B).
Power up.

|

Does the machine still fail?
YN
— Power down.
— Reinstall cross connectors C and D
(5058B).
— Use MAP 5-1.

— Power down.
— Reconnect cross connectors C and D.
— Power up.

Remove the diskette from the other station.
Load a diskette.
Press and hold CHAR ADV. —

Did the cursor move more than one position?

Y

N

— Press and hold CHAR ADV.

— Advance the cursor to position 13 by pres-
sing the REPEAT key. —

— Replace cross connectors C and D (505B).

Perform the failing operation. — — — — —

4-5.2

— The ROS feature card is now disconnected (505B).

'— The keyboard function with the ROS feature
card removed is identical to that of a standard
data entry keyboard. For example, pressing
NUM SHIFT and M enters a 7 rather thana 1.

— This checks the REPEAT function.

— This checks the REPEAT key.



]

§

Did the cursor fail to move to position 13. —

Y N
— Press FUNCT SEL lower.
— Hold NUM SHIFT and press C.

Did the machine fail to change to CER
(mode-status)?
Y N

— Release NUM SHIFT and press U

Fof Katakana: s register group 24
different from this?.

For standard keyboard: |s register
group 4 different from this?

Y N

pressing L with each; ALPHA
SHIFT should give A6, NUM

SHIFT should give 66 (415).————
— Look at group 4 of the data display.

For Katakana: Pressing the L key
with KANA SYMB should give E6

_in group 24. If E6 is displayed by
pressing the KANA SYMB key
alone, the key is defective.

To check the Kana shift key, press

KANA SHIFT then L several times.
Register-24 should display 20 (416).

— Look at group 24 of the data
display.

Are there any failing keys (415)?
Y N :

l — Press RESET sevefal times.

Did the machine fail to change to

XR (mode-status)?
YN

| - usemPuMAPS.1.

Power down.
Check the failing key for binds.

Remove the all keys unit (407A).

Turn the all keys unit over carefully, and check
the flyplate on the failing key (407D).

— Position 13 locates the keyboard test code
when the machine is in CE mode.

e R

0850 0 0000 01 01 00 00 00

66 00 00 OO 07 00 00 00 00
86—U00 04/02 00 00 00 00 02 00

— Press.every key except RESET and
REP several times. Check ALPHA
SHIFT and NUM SHIFT keys by

\_

— A key may have to be pressed more than <
once because the keyboard data register is
periodically reset by the diagnostic program
and may not accept the first key depression.

08 50 00\00 00 01 01 00 00 00
66 00 0000 07 00 00 00 00
00 00 04 02 00 00 00 00 02 00
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Is the key free of binds and is the flyplate at-
-tached to the module?
Y N
— Repair or replace defective key modules
(407C).
— Reinstall the all keys unit.
— Verify the fix.
The key module was defective,

- — Clean the key module flyplates (407D) and pad

area (407K) of the keyboard PC board with a
lint-free cloth (P/N 2108930} dampened with
» water or alcohol (P/N 2200200).
— Reinstall the all keys unit after all flyplates
and the pad area are dry.
— Verify the fix.

Does the machine still fail?
Y N .
The keyboard PC board was dirty.

— Power down.. ‘
— Replace the keyboard PC board (407G).
— Verify the fix.

Does the machine still fail?
Y N

The keyboard PC board was defective.

— Power down.
— Reinstall the original PC board.
_— Check the keyboard signal cable (407H) for
opens/shorts/grounds. If at station 1, check
cable at power supply TP4 (419B).

Is the cable OK?

Y N o
— Replace the keyboard signal cable (407H).
— Verify the fix. )
The keyboard signal cable was defective.

— Use MPU MAP 5-1.
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MAP 4-6 —

Can you make the machine fail?
Y N

— Where the trouble is intermittent, perform
the following steps, one on each call, until
the problem is fixed.

— Record the date of each step.

~ When operating the 3742, does the display

suddenly go blank but come on again in

about 10 seconds and the keyboard locks up? —

YN _

— Vibrate the machine to cause the failure.
Check room temperature and humidity
and compare to /nstallation Procedure,
page 16-1. Check dc voltages at keyboard
with respect to frame ground. — — — — — —_

Voltage  Pin Limits
+5.0 B0O9 471055
+8.5 D03 80t094
Ground D08 = O

-5.0 D06 461054

— Power down.

— Clean the key module fiyplates and pad area
of the keyboard PC board with a lint-free
(P/N 2108930) cloth dampened with water
or alcohol {P/N 2200200).

— Reinstall the all keys unit (407 A) after all
flyplates are dry.

— Verify the fix.

DATE:

— Power down.

— Reseat both ends of the keyboard signal -
cable (407H). .

— Verify the fix.

DATE:
. — Power down.

— Replace the audio feedback device {407J,
410).

— Verify the fix.

DATE:

— Power down. :

— Replace the keyboard PC board (4C7G).

— Verify the fix.

DATE:

— Power down.

— Replace the keyboard signal cable (407H).

— Verify the fix.

. DATE:

— This MAP will find problems in the audio
feedback device. ‘

Highly intermittent keyboard lockups with/with-
out flashing screen and with/without error codes
may occur due to arcing in the CRT. These lock-
ups cannot be reset with the RESET key. On
machines with keyboard PC boards at EC level
310084 and 309728, these lockups can be reset
with the REPEAT key. On machines with key-
board PC board at EC 309786 (latest), it will
require power OFF/ON to reset the lockup. A
CRT high voltage converter with excessive high
voltage output or a defective CRT can cause CRT
arcing.

A CRT causing these intermittent problems more
than once a week should be replaced. On initial
installation, a CRT may arc once or twice. This
is not unusual after shipping and handling.

the ground lead of the switch cable (407F) and
use that ground pin.
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— Power down.
— Replace the ac line filter {418A).
— Verify the fix.

DATE:

Is the machine equipped with a data entry
keyboard rather than a proof keyboard?
YN
— Power down.
— Replace the ROS feature card at C and
D (505B).
— Verify the fix.
DATE:
— Power down.

— Verify the fix.
DATE:

— Use MAP 5-1.
— Use MAP 5-1.

— Power down.

— Disconnect the wire from terminal 9
of the display PC board (304C).

— Using the 500 Vdc scale, connect the
CE meter from terminal 7 (+) to ter-
minal 6 (-) on the disptay PC board.

— -Power up and wait 25 seconds.

Is the voltage between 300 and 410 Vdc?

YN

— Power down.

— Reconnect the wire to terminal 9 of
the display PC board.

— Ground the CRT high voltage anode

{304A).

Replace the converter (304G).

Verify the fix.

paTe: [ [ ]

— Power down.
— Reconnect the wire to terminal 9 of

" the display PC board.
— Ground the CRT high voltage (304A).
— Replace the chassis and CRT assembly

(304E).

— Adjust the yoke assembly (304F, 305).
— Verify the fix.

oaTe:[ | T ]

Power down.

Reseat both ends of the keyboard signal
cable (407H, 505).

Verify the fix.

— Replace cross connectors C and D (5058).

4-6.2
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Does the machine still fail?

YN
The cable was loose.

Is the machine equipped with a data entry key-
board rather than a proof keyboard?

YN .

— Powerdown. , ,

— Remove cross connectors C and D (505B).
— Power up.
Perform the failing operation. —

Does the machine still fail?
YN
— Power down.
Reinstall cross connectors C and D.
Use MAP 5-1.

— Power down.
— Reconnect cross connectors C and D.
— Power up.

|

Y N ,

— Power down,

— Disconnect the keyboard signal cables
from MPU planar sockets P and R.
Power up. '

Load a diskette.

Is an error code displayed now?

Y N '

— Power down.

— Reconnect the keyboard signal cables to
MPU planar sockets P and R.

— Replace the keyboard PC board (407G).

— Verify the fix.

‘Does the machine still fail?
Y N
The keyboard PC board was defective.

Power down. , :
Reinstall the original keyboard PC board.
Check/replace the keyboard signal cable
- (407H).

— Verify the fix.
“The keyboard signal cable was defective.

-+ Power down.
— Reconnect the keyboard signal cables.
— Use MPU MAP 5-1.

Are the error code positions blank? — ' -—

— The ROS feature card is nhow disconnected
(5058B).

— The keyboard function with the ROS feature
card removed is the same as that of a standard
data entry keyboard. For example, pressing
NUM SHIFT and M enters a 7 rather than a 1.

Error Code Positions 7 and 8 ‘

01

00 A A 00008 X R
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Is the display flashing?

Y N

— Load a diskette in the other station.

— At the other station, perform failing
operation.

Does this keyboard work correctly?

Y N

— Power down.

— Disconnect the other signal cable at
either MPU planar sockets P or R and at
power supply TP4 (419B) if the other key-
board is at station 1.

— Check the following dc voltages at the
failing keyboard PC board with reference

to frame ground (407L). — — The problem may be due to ripple in the
— Power up. power supply. {f vipple is suspected, use
Power Theory in Section 15.
Voltage Pin Limits
+5.0 B09 4.7t05.5
+8.5 D03 8.0t09.4
Ground D08 0
-5.0 D06 46t0o5.4
Are all voltages within limits?
YN -
— Make a note of the failing voltage
measurement for future reference.
— Power down.
— Disconnect signal cable (407H) at 13— 02
keyhoafd PC board_ SOPF R OEEASER

— Check the following dc voltages at the
keyboard end of the signal cable with
reference to the frame ground. — -

— Power up.
Voltage Pin Limits
Keyboard
+5.0 B0O9 4.7t05.5 Signal
+8.5 Do3 80t094 Cable
Ground D08 Y
-50 D06 461054

Are all voltages within limits?
Y N

— Power down.

— Reconnect the cable.

— Use power MAP 6-1.

FIG|H]J
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Y

Power down.

Reconnect the keyboard signal cable.
Replace the keyboard PC board
(407G).

— Verify the fix.

Attempt loading a diskette at least
twice. —

Does the machine still fail?
Y N
The keyboard PC board was defective.

— Power down.

— Reinstall the original keyboard PC
board.

— Use MAP 6-7.

Test the probe at planar P-B12 (signal
ground P-D08). Both probe lights should
be on. — '

Probe keyboard B10 {signal ground

DO08) (407L). —

Are both lights on?

N

— Power down.

— Disconnect signal cable (407H) from
keyboard.

— Power up.

Probe cable B10 at keyboard end

(signal ground pin D08). —

Are both lights on?

YN

— Power down.

— Disconnect the keyboard cable
. from MPU connector P or R.

Power up.

Probe planar P-B10 (R-B10). —

Signal ground P-D08 (R-DO08).

FIGIK]L M

— A faulty disk FC card may cause a bad data set
label 03 (write gate check) to be written on the
disk. A good disk FC card will correct the
write test label but will indicate an error the
first time the diskette is loaded.

— Connect probe power leads to planar M-D13
(-) black, M-B05 {+).
— Checks for oscillator pulses.

13— 02
REES N ahERAES
AN R SN RARYS

Keyboard
Signal
Cable

— Checks for oscillator pulses.

3742 ML 465



4-6.6

|F|G!K|Ll;l

Are both lights on?
Y N
— Power down.
— Reconnect the keyboard signal
cable.
Use MPU MAP 5-1.

— Power down.

— ‘Replace the keyboard signal cable
(407H).

— Verify the fix.

The keyboard signal cable was

defective.

— Power down.

— Replace keyboard PC board (407G).
— Verify the fix.

The keyboard PC board was defective.

— Probe keyboard B11 (407L).
— Power down and wait 5 seconds.
— As you watch the probe for the DOWN

light, turn the power on. — — Checks for power-on reset pulse. If func-
tioning properly, the POR pulse occurs and
Did the DOWN light come on? the DOWN light comes on for a short time
YN : after the POWER switch is turned on.
— Power down.
— Disconnect signal cable (407H) from
keyboard. 13— 02

Probe cable B11 at keyboard end

(signal ground pin D08). — -
Observe the DOWN light as you turn

power on.

Did the DOWN light come on?

YN
—! — Power down. K.eyboard
— Disconnect the keyboard signal Signal
cable from MPU connector P Cable
(or R).

— Probe planar P-B11 (R-B11).
Signal ground P-D0O8 (R-D08).
— As you watch the probe for the
DOWN light, turn the power on. — — Checks for power-on reset pulse. If func-
tioning properly, the POR pulse occurs and
the DOWN light comes on for a short time
after the POWER switch is turned on.

Govllo
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Did the DOWN fighi come on?
Y N

— Power down.

— Reconnect the cable.

— USE MPU MAP 5-1.

— Power down.

— Replace the keyboard signal cable
(407H).

— Verify the fix.

The keyboard signal cable was defective.

— Power down.
— Replace the keyboard PC board (407G).
— Verify the fix.

Does the machine still fail?
Y N
The keyboard PC board was defective.

— Power down.’

— Reinstall the original keyboard PC board.

— Check the keyboard signal cable (407H)
for opens/shorts/ground. If at station 1,
check cable at power supply TP4 (4198B).

Is the cable OK?
YN '
“— Replace the keyboard signal cable
(407H).
— Verify the fix.
The keyboard signal cable was defective.

— Use MPU MAP 5-1.

— — — —— —
- -~

Power down.

L J
Swap the keyboard signal cables at MPU Keyboar

planar sockets P and R. .
Remove the viewer. Disk 1
Power up. ]

Ensure that a diskette is in each drive. Disk 2 Display

Swapping the keyboard cables causes one | RS - Keyboard
keyboard to control the other station. ~~ _ Control 1
Therefore, data keyed at one station will T = —

be displayed on the other station’s area of

the display. — — Control and display interactions with

At the failing keyboard, perform the ’failing keyboard signal cables swapped at planar
operation. sockets P and R.
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Does the machine still fail?
YN
— Power down.
— Reconnect the cables to their original
location.

Use MPU MAP 5-1.

— Power down.

— Reconnect the keyboard cables to their
original connectors.

— Reinstall the viewer.

— Check the audio feedback device for correct
mechanical operation {410).

Does the audio feedback device operate OK
mechanically?
Y N
— Repair or replace the audio feedback
device (407J, 410).
— Verify the fix.
The audio feedback device was defective.

— Power down.

— Test the CE meter. —

— On the failing keyboard, disconnect one
wire from the audio feedback device (407J).

— Measure the resistance of the audio feed-
back device. o

Is the resistance 55 to 60 ohms (new style) or
90 to 110 ohms (old style) (410)?
Y N
— Replace the audio feedback device
(407J).
— Verify the fix.
The audio feedback device was defective.

— Reconnect the wire to the audio feedback
device.

— Power up.

— Check the following dc voitages at the key-
board PC board with reference to the frame
ground (407L). —

— Power up.
Voltage Pin Limits
+5.0 B09 4.7t05.5
+8.5 D03 80t09.4
Ground D08 0
5.0 D06 461054

4-6.8

CE meter test:

— Power down.

— Disconnect the disk signal cable (204B).

— Set the meter to the Rx1 scale.

— Measure the resistance between test
points 16 and 23 on the disk FC card
(204A).

— The CE meter should read between 86
and 96 ohms.

— Reconnect the disk signal cable.

— The problem may be due to ripple in the
power supply. If ripple is supected, use
Power Theory in Section 15.



Y

Avre all voltages within limits?

N

Make a note of the failing voltage
measurement for future reference.

Power down.

Disconnect the signal cable at keyboard PC
board.

Power up.

Check the following dc voltage at the
keyboard end of the signal cable with
reference to frame ground (407H).

Voltage " Pin Limits
+5.0 B09 4.7t05.5
+8.5 D03 80t0c 9.4
Ground D08 0

-50 D06 46t05.4

Are all voltages within limits?
YN
— Power down.
— Reconnect the keyboard signal cable
(407H).
- — Use MAP 6-1.

— Power down.

— Reconnect the keyboard signal cable.

— Replace keyboard PC board {407G).

— Verify the fix.

— Attempt loading a diskette at least
twice. —

Does the machine still fail?
YN
The keyboard PC board was defective.

— Power down.
— Reinstall the original keyboard PC board.
— Use MAP6-7.

13— 02

ssssnsnaesss | D
LI LEYIIILLL

Keyboard
Signal
Cable

— A fault disk FC card may cause a bad data set
label 03 (write gate check) to be written on
the disk. A good disk FC card will correct
the write test label but will indicate an error
the first time the diskette is loaded.
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— Load a diskette.

— Test the probe at planar P-B12 (signal
ground P-D08). Both probe lights should
beon. — : '

"~ Probe keyboard D10, signal ground D08
(407L). — - R
— Observe the probe as you load a diskette.

Does the UP light turn-on?
Y N '
" | = Unload the diskette.
— Power down.
— Disconnect signal cable (407H) from
keyboard.
— Power up.
— Probe cable D10 at keyboard end. —
Signal ground pin D08.
— Observe the probe as you insert a
diskette.

Does the UP light turn on?
YN
— Power down.
— Replace keyboard signal cable (407H).
— Verify the fix.
The keyboard signal cable was defective.

— Probe keyboard B10 (407L).
Signal ground pin D08, —

Are both lights on?

YN

— Power down.

— Disconnect signal cable (407H) from
the keyboard.

Power up.

Probe cable B10 at keyboard end.
Signal ground pin D08.

Are both lights on?

¥ N

— Power down.

— Replace the keyboard signal cable
(407H).

— Verify the fix.

The keyboard signal cable was defective.

— Power down.

- Replace keyboard PC board (407G).
— Verify the fix.

The keyboard PC board was defective.

Gy

4-6.10

— Connect probe power leads to planar M-D13
“(-) black, M-B05. (+).

—. Checks for. busy pulse. The DOWN lights -
should be o if no keys were pressed. For
easier probing with the CE probe, remove the
ground lead-of the switch cable (407Ff and -
use that ground pin. ‘

13— 02
snssuenasses |D
UNSEmeasAENN®

Keyboard
Signal
Cable

— Checks for oscillator pulses.
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— Probe keyboard B11 (407L).
Signal ground pin DO8.

— Power down and wait 5 seconds.

— As you watch the probe for the DOWN
light, turn the power on. —

Did the DOWN light come on?

Y N

— Power down.

— Disconnect the signal cable from the
keyboard (407H).

— Probe cable B11 at keyboard end. —
Signal ground pin DO08.

— Observe the DOWN light as you power
up.

Did the DOWN light come on?

Y N

— Power down.

— Replace the keyboard signal cable
(407H).

— Verify the fix.

— Power down,

— Replace keyboard PC board (407G).
— Verify the fix.

The keyboard PC board was defective.

< Power down. ,
— Replace the keyboard PC board (407G).
- Verify the fix. '

Does the machine still fail?
Y N
The keyboard PC board was defective.

— Power down.

— Reinstall the original keyboard PC board.
— Check the keyboard signal cable for opens/
shorts/ground. If at station 1, check the

cable at power supply TP4 (419B).

Is the cable OK?
Y N
— Replace the keyboard signal cable
(407H).
— Verify the fix.
The keyboard signal cable was defective.

— Use MPU MAP 5-1.

The keyboard signal cable was defective.

— Checks for power-on reset pulse. If func-
tioning properly, the POR pulse occurs and
the DOWN light comes on for a short time
after the POWER switch is turned on.

13— 02

Keyboard
Signal
Cable
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Y

— Load a diskette in the other station.
— At the other station, perform the failing
operation.

Did all keys work correctly?
Y N
— Use MPU MAP 5-1.

— Power down.

— Swap the keyboard signal cables at MPU
planar sockets P and R.

— Remove the viewer.

— Power up.

— Ensure that a diskette is in each drive.

— Swapping the keyboard cables causes one key- Keyboard
board to control the other station. Therefore,
data keyed at one station will be displayed on
the other station’s area of the display. — —

— At the failing keyboard, perform the failing Disk 2
operation (at the station which originally AN
reported the trouble). ~ < _ Control

-~.
—_—————

————

Display
Keyboard

1

Does the machine still fail?
Y N
— Power down.
— Reconnect the cables to their original
locations.
Use MPU MAP 5-1. .

— Power down.

— Reconnect the keyboard cables to their original
connectors at MPU planar sockets P and R.

— 'Reinstall the viewer.

— Check the keyboard signal cable for opens/

- shorts/ground. If at station 1, check the cable
at power supply TP4 (419B).

Is the cable OK?

Y N , .
— ‘Replace the keyboard signal cable (407H).
— Verify the fix.
The keyboard signal cable was defective.

— Replace the keyboard PC board (407G).
— Verify the fix.
The keyboard PC board was defective.



MAP 4-7

INCORRECT ONLINE FIELD TOTALS

Online field totals errors can result from seen-
ingly correct operator procedures. There are

restrictions relative to record backspace, record
advance, and program selection. The restrictions

are shown below and should be used to ensure
the failure is not caused by violations. —

Additional information about online field totals
can be found on page 9-22.

If the problem cannot be isolated using this
information, use MAP 4-4,

Restrictions

To ensure the accuracy of the field total in the

accumulator, remember the following restrictions.

— When using more than one program to process
a record, all programs used must have identical
field total fields.

— When deleting a record or backspacing to a
previous record from a partially entered,
updated, or verified record, select the same
program for deleting and backspacing over
the record that was used to create that
record.

— A field programmed to have the contents
of an accumulator read into it must be
preceded by at least one programmed manual
field and must not be followed within the
same record by a field totals field relating to
that accumulator.

— Backspacing over a previous record with a
field programmed to have an accumulator
read into it is not allowed.

— Example of Violation

The following steps detail a seemingly correct
operator procedure which is one example of
causing a field totals error.

1. The operator fails to select a program at
the beginning of a job. (The machine is
now in program level 0.)

2. The operator enters some data before
remembering to select a program. Assume
a 123 is keyed. This will display as UIO
since the program is in alpha shift.

3. The operator backspaces to the begin-
ning of the record and selects the correct
program.

4, If the selected program has a 4 position
field total program in program position 1,
the machine will subtract what was keyed
in step 2 (the numeric portion of UIO
which is 496).

5.  The operator now keys in the correct
data, 123, etc. The value in the accumu-
lator is now the difference between the
two keying operations (373, etc).

The correct operation to prevent this
error is to press FUNCT SEL and
DELETE REC prior to selecting the
correct program in step 3.
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— After updating a record, deleting a record, or
correcting a record in the verify mode, all
succeeding fields programmed to accept in
accumulator total that were affected by the
operation must be executed. To execute this
field total operation, record advance to the
record that the accumulator is to be read
into, select the correct program level, and
field advance over the field that is to contain
the total.

— In update mode, a field that is to have a
total read into it is not executed if REC
ADV is pressed before the cursor enters
that field.

— Selection of second disk functions, com-
munications functions, and print functions
other than print record should be avoided to
maintain online field total integrity.

— Program load functions should be done
under program level 0 to maintain online
field totals integrity.



MAPS 4-8 ATHROUGH F

MAP 4-8A NO SELF-CHECK ERROR
{(MODULUS 10)

No Self Check Error (Modulus 10)

It is possible to fail to indicate a C se!f-check
error using modulus 10. This situation occurs
when all the following conditions are met.

1. Program numeric switch set to numbers
only.

2. The self check digit is zero.

3. The operator fails to key enough numerical
data to fill the self-check field, and then

enters an alpha character in the last position.

MAP 4-88B OFFLINE FIELD TOTALS FAILS
TO FUNCTION

Field Totals Fails to Function

Offline field totals cannot be selected after a disk
copy if during disk copy a deleted record was
encountered. To correct, press rest then select
offline field totals.

If the problem cannot be isolated using this
information, use MAP 4-2.

MAP 4-8C DISK COPY MISSING/EXTRA
RECORDS

Disk Copy — Missing/Extra Records

— Missing or extra record may occur during
disk copy using diskettes initialized with
alternate record sequence. Records are
located on the diskette in the following
sequence:
1,35....252,46....24.

This will be corrected on an EC.

If the problem cannot be isolated using this
information, use MAP 4-2.
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MAP 4-8D RECORD COUNT WRONG

Record Count Wrong

Record counts can be different when entering or
verifying the same job. Some examples are as
follows:

If the operator enters a record on the disk
(record count adds 1) and then decides to
change the record, the act of changing and
recording it on the disk causes another record
count. In effect, for one rcord on the disk the
record count is two. When this record is
verified, it counts as one record.

The same is true during verification; if a record
is verified and then the operator decides to
change the data, the machine counts this as
two records processed. '

The record counter counts the number of
records processed in enter, update and verify
modes. The maximum count is 65,635, the
counter then resets to zero. In enter mode
every REC ADV is counted. In update mode
every REC ADV is counted /f any data is
keyed or auto duplicated. In verify mode a
REC ADV is counted /if any data has been
verified or auto verified.

If the above information does not solve the
problem, use MAP 4-4.
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MAP 4-8E ALTERED OR MISSING DATA

ALTERED or MISSING DATA

— Caution must be used when using diskettes
having file protected data sets. The machine
can write over protected data if the extents
for the nonprotected data set overlaps with
a protected data set. For example:

BOE EOE
{nonprotected data set) 01001 10026
(protected data set) 08001 15026
01001 ) Nonprotected
3 data set
-
o 08001
S Protected
8 10026 data set
o — -
&
o
15001

Data can be written into records 08001 to 10026
in the above example despite being within the
protected data set extents. The machine works
with one data set at a time and in the case of

the example, the machine is unaware it may be
writing in a protected area.

3742 ML 4-8.:



MAP 4-8F S ERRORS, SEARCH SEQUENTIAL
CONTENT DISK 2

Search sequential content works on disk 1, with
the complete 64-character set (421). This is not
true, however, for disk 2 on some machines.

The character set is divided into two groups;

27 characters (blank through ), and 43 charac-
ters (: through 9). Data, to be successfully
searched on disk 2, must contain characters from
one group; either one but not both.

If the data meets requirements, and the machine
still fails, use MAP 4-2.

If you have one of these machines, and it is a
problem to the customer, refer to ECA 6 for
a method of correcting it.

4-8.4



MPU MAPS
MAP 5.1 —

‘Can you make the machine fail?

Y N

When the problem is intermittent, perform
the following actions, one on each call, until
the problem is corrected.

Record the date of each action.

Vibrate the machine to try to cause the
failure.

Check room temperature and humidity and
compare to /nstallation Procedure, page 16-1.
Check dc voltages at planar M with reference
to frame ground:

Vdc Pin Limits

+8.5 BO5 8.0t09.4

+5.0 B0O6 47t055

+6.3 - B09 57t094 -
+12.0 B12 11.0to 13.2

+24.0 D05 22.0to 265

Ground D13 0

-5.0 B10 46to5.4

-12.0 B11 11.0to 13.2

Replace the ROS feature card (505B) in
sockets C and D.

Verify the fix.

DATE:

Replace the ROS feature card {505D) in
sockets E and F.

Verify the fix.

DATE:

Replace all memory cards (505C). —

Verify the fix.

oAt [T ]

If the machine has 128 record length feature,
replace the memory socket card assembly
(505C).—

Verify the fix.

DATE:

Replace the MPU planar assembly (504, 505N).

Verify the fix.
DATE: |

Replace the MPU cross connectors (505P).
Verify the fix.

DATE:

Power down.

Replace the ac line filter (418A).

Verify the fix.

DATE:

— This MAP is the primary entry point for MPU
problems.

— Two interchangeable memory cards are con-
nected in parallel for the 128 record length
feature.

— On some WTC machines with the 128 record
length feature, one 4K memory card is used ir
place of two 2K cards. With the 4K card, the
memory socket-card-assembly is not present.
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— Power down.

— Reseat the display cable at planar N.

~ Reseat the keyboard cable at planars P and R.
Reseat the power supply cable at planar M.
Reseat all MPU cross connectors (505P).
Reseat the disk cable at planars J and K.
Verify the fix.

Does the machine still fail?
Y N
The connectors were loose.

— |If the symptom is a hex character appearing

immediately after power up, see note. — — Note: The high voltage delay circuit forces the
’ display to remain blank for at least 15 seconds
after each power up. If the display brightness
comes on with hex characters before 15 seconds,
the display PC board is failing. Hex characters
may appear briefly after the 15 seconds due to
machine self-check procedures still in progress.
Replace a failing display PC board if this symp-
tom is a customer complaint. Machine func-
tions are not affected by this problem.

Is the symptom other than extra characters

appearing when the disk is loaded?

YN

— Power down.

— Disconnect the keyboard signal cable
at the keyboard PC board (407H).

— Power up.

Do extra characters still appear when the
disk is loaded?
YN
— Power down.
— Reconnect the keyboard signal cable.
— Use MAP 4-2,

— Power down.
— Reconnect the keyboard signal cable.

L)

— Power down for at least 5 seconds.
— Measure POR, with reference to frame ground,
at planar M-B08 at power up. POR should be

a +b volt pulse during power up. — — POR means power on reset.
— Power up.
— Check dc voltages at planar M with reference
to frame ground. — — The problem may be due to ripple in the
Vde Pin Limits power supply. If ripple is suspected, use Power
Theory in Section 15.
+8.5- B05 8.0t0 9.4
+5.0 BO6 47t055
+6.3 B09 57t094
+12.0 B12 11.0to 13.2
+24.0 D05 22010 26.5
Ground D13 0
-5.0 B10 46to5.4
-12.0 B11 11.0t0 13.2

Are all dc voltages and POR within limits?
Y N

- Use MAP 6-1.



Does the machine have a ROS feature card in sockets

E and F (505D). —
Y N

Does the machine have ROS feature card in
sockets C and D (505B)? —
Y N

— Use MPU MAP 5-2.

— Power down.

— Power up.
original failure symptom.
Does the machine fail to indicate an F error?

Y N
— Power down.

C and D and connect it (505B).
— Verify the fix.

Does the machine still fail?
Y N

The ROS feature card in sockets C and
D was defective.

— Power down.

sockets C and D (5058).
— Verify the fix.
Does the machine still fail?
Y N

The planar assemby was defective.

Power down.

Replace MPU cross connectors C and D
(504, 505P).

— Verify the fix.

The cross connectors were defective.

Does the machine still fail?
Y N

Power down.

C and D and connect it {505B).
Verify the fix.

Does the machine still fail?
Y N

l The ROS feature card in sockets C and

W D was defective (505B).

— Disconnect ROS feature card in sockets C —
andD(505B), — — — — — — — — — —

— Perform the failing operation that caused the

Replace the ROS feature card in sockets

— Reinstall the original ROS feature card in

Replace the ROS feature card in sockets

- — = — = = — — — —_—

— Replace MPU planar assembly (504, 505N).

Reinstall the original MPU planar assembly.

— The ROS feature card in sockets E and F has only

record insert.

— The ROS feature card can include one of the

following feature combinations.

— Proof keyboard.

— 128 feature and proof keyboard.

— 128 feature, proof keyboard, and feature
group A.

— Proof keyboard and feature group A.

— Feature group A.

— Feature group A and 128 feature.

If a proof keyboard feature is instalied on the
machine (505B), keyboard function with the
ROS feature card removed is that of a standard
data entry keyboard. (For example, pressing
the NUM SHIFT and M enters a 7 rather than a
1) .

If ROS feature 128 card is not installed, remove
MPU cross connectors C and D (504); otherwise,
disconnect ROS feature card from ROS feature
128 card.

3742ML 513



5-1.4

Power down.

Reinstall the original ROS feature card in
sockets C and D (505B).

Replace MPU planar assembly (504, 505N).
Verify the fix.

Does the machine still fail?
Y N
The planar assembly was defective.

— Power down.
Reinstall the original MPU planar assembly.
" — Replace MPU cross connectors C and D
(504, 505P).
— Verify the fix.
The cross connectors were defective.

— Power down.

— Reconnect the ROS feature card in sockets
C and D (505B).

— Use MPU MAP 5-2.

— Power down.

— Disconnect the ROS feature card in sockets

E and F (505D). — — ROS feature card in sockets E and F controls
Power up. record insert function.

Perform the failing operation that caused the

original failure symptom.

Does the machine fail to indicate an F error?
Y N

— Power down.

Replace the ROS feature card in sockets
E and F (505D).

" — Verify the fix.

|

Does the machine still fail?

YN
The ROS feature card in sockets E and F was
defective (505D).

— Power down.

Reinstall the original ROS feature card in
sockets E and F (505D).

Replace MPU cross connectors E and F (505D).
Verify the fix.

Does the machine still fail the same?
Y N
The cross connectors in E and F were
defective.
@




J

Does the machine still fail?

Y N

— Power down.

— Replace the ROS feature card in sockets E
and F and connect it (505D).

— Verify the fix.

Does the machine still fail?

Y N

J The ROS feature card in sockets E and F
was defective (505D).

— Power down.’
— Reconnect the ROS feature card in sockets E
and F (5605D).

Does the machine have a ROS feature card in
* sockets C and D (505B)?
YN
— Use MPU MAP 5-2.

— Disconnect ROS feature card in sockets C

andD(B05B}). — — — — — — — — — — — — — —

— Power up.
— Perform the failing operation that caused the
original failure symptom.

Does the machine fail to indicate an F error?

Y N ’ )

— Power down.

— Replace the ROS feature card in sockets
C and D and connect it (505B).

— Verify the fix.

Does the machine still fail?

Y N
The ROS feature card in sockets C and D
was defective (505B).

— Power down.

Reinstall the original ROS feature card in
sockets C and D (505B).

Replace MPU planar assembly (504).
Verify the fix.

If ROS feature 128 card is not installed, remove
MPU cross connectors C and D, (504); otherwise
disconnect ROS feature card from ROS feature
128 card.

machine (505B), keyboard function with the
ROS feature card removed is that of a standard
data entry keyboard. For example, pressing
NUM SHIFT and M enters a 7 rather thana 1.
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Does the machine still fail?
Y N
The 'planar assembly was defective.

— Power down.
— Reinstall the original MPU planar assembly.
— Replace MPU cross connectors C and D (504,

 505).

— Verify the fix.
The cross connectors were defective.

Does the machine still fail?

N

- — Power down.

— Replace the ROS feature card in sockets C and
D and connect it (505B).
Verify the fix.

Does the machine still fail?

YN
The ROS feature card in sockets C and D
was defective (505B).

— Power down.

Reinstall the original ROS feature card in
sockets C and D (505B).

Replace MPU planar assembly (504, 505N).
— Verify the fix.

|

Doés the machine still fail?
Y N )
The planar assembly was defective.

— Power down.

. — Reinstall the original MPU planar assembly.
— Replace MPU cross connectors C and D

{504, 505P).

-~ :Verify the fix..
Fhe cross connectors were defective.

- Power.down.

Reconnect the ROS feature card in sockets

-Cand D (505B).

-Use MPU MAP 5-2.



MAP 5-2 —

If the machine completes its power on diagnostics
OK, (both stations show XN status/mode cor-
rectly on power up), apply this test to the disk
unit of the faulty station, otherwise test disk

unit 1.(510).

Power down.

Turn stepper motor wheel several revolutions on
the disk unit selected for test.

Observe disk unit carriage while you power up.

Does the disk unit carriage seek track 00?

Y

N

— Test the probe at planar P-B 10 (signal
ground P-D08). Both lights should be on. —

— Power down.

— On planar J or K, depending on which disk
unit is being tested, probe the following
pins:

— Turn power on for each pin probed. —
(Always wait at least 5 seconds after power
down before power up.) Observe the probe
for both lights bn/pulsing a few seconds
after power on for drive 1, a longer delay
for drive 2.

D02

D03 Signal ground
D04 J/K-B08 '
D05

Are both probe lights on and pulsing during

the disk seek operation for each test point?

Y N

— Power down.

— Disconnect the signal cable of the disk
‘unit being tested from planar J or K.

— On the vacated planar connector (J or K)
probe the following pins:

— Turn power on for each pin probed.
(Always wait at least 5 seconds after power
down before power up.) Observe the probe
lights during disk seek time. The up light
should turn on and pulse a few seconds
after power up for drive 1, a longer delay
for drive 2. Ignore the DOWN light.

D02

D03 Signal ground
D04 J/K-B08

D05

— This MAP is a continuation of MAP 5-1.

Connect probe power leads to planar M-D13
(-) black, M-B05 (+).

The stepping motor control {(MC) lines
should pulse during power up (after a delay,
possibly as much as a few seconds). If the
lines pulse, and if there is power to the
motor, the disk unit carriage should seek a
lower position.
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Is the UP light on and pulsing during the disk
seek operation for each test point? —
Y'N

Did you have to disconnect and reconnect
MPU cross connectors C and D to discon-
nect/reconnect ROS feature card?

YN

“Are MPU cross connectors C and D not

used in this machine (505P)?

Y N

— Power down.

— Check MPU cross connectors C
and D for opens and shorts.

Are the MPU cross connectors OK?

Y N

— Replace the defective cross
connector(s).

— Verify the fix.

Does the machine still fail?
YN

— Power down.

— Replace the MPU planar assembly
(504, S05N).

— Verify the fix.

The planar assembly was defective.

— Power down.

— Reconnect the signal cable at planar
socket J.

— Use disk MAP 2-9.

— Power down.

— Replace the planar assembly (504, 505N).
— Verify the fix.

The planar assemby was defective.

Remove the diskette.
Observe the display after warm-up. —

— The problem may be due to ripple on the
power supply. If ripple is suspected, use Power

Theory in Section 15.

The cross connector(s) was defective.

5-2.2

0 0000
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— The cursor may not be as shown.
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Is the display status line as shown?
YN
— Test the probe at planar P-B10 (signal
ground P-D08). —
Both lights shoud be on.

— Probe planar N-B05, BO7, B10 (signal ground
N-DO08) for pulses. —

Are both probe lights on for each test point?
Y N

— Power down.

- Disconnect the display signal cable from
planar socket N. ‘

Power up.

Probe planar N-B05, BO7, B10 (signal
ground N-D08) for pulses.

|

Are both probe lights on for each test point?

YN

— Power down.

— Replace the MPU planar assembly
(504, 505N).

— Verify the fix.

The planar assembly was defective.

— Power down.

— Reconnect the signal cable at planar N.
if BOS failed, use display MAP 3-5.

if BO7 failed, use display MAP 3-3.

if B10 failed, use display MAP 3-5.

|

— Observe the display.

Is the display filled with characters and are they

all the same character?

Y N

— Power down.

— Remove planar cross connectors G and H
{(605P). —

— Power up.

— Probe planar H-D02,
Signal ground H-B08.

— Connect probe power leads to planar M-D13
(-) black, M-B05 (+).

— Test points in the horizontal return, CRT
dot, and wriggle return respectively.

— This will change the display.
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Is the UP light on?

YN

— Power down. ‘

— Replace the MPU planar assembly
(504, 505N).

— Verify the fix.

The planar assembly was defective.

— Probe planar H-B04. -

Is only the down light on?

Y N

— Power down.

— Replace the MPU planar assembly
(504, 505N).

— Verify the fix.

The planar assembly was defective.

— Probe planar G-D08. Signal ground
G-B08. —_— .

Are both probe lights on?

Y N

— Probe planar G-D02. Signal ground
G-B08.

Are both probe lights on?
Y N
|- — Power down. . : .
— Replace the MPU planar assembly
(504, 505N).
— Verify the fix.
The planar assembly was defective.

— Probe planar H-D08. Signal ground
H-B0S.

Are both probe lights on?

Y N

— Probe planar H-BO7. Signal ground
H-BOS.

Are both probe lights on?
Y N
-— Power down.

— Verify the fix.
The planar assembly was defective.

— Power down.

— Reinstall MPU cross connectors G and H. —

— Replace the MPU planar assembly.

— This reconnects the memory.

5-2.4
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— Power down.

— Jumper planar H-D02 to planar H-B08 (and
jumper planar H-B09 to planar G-BO8 if there
are two memory cards installed) (505C).

— Power up. Wait 30 seconds.

— Observe the display.

Is the display as shown? —

Y N

— Power down.

— Remove the jumper from planar H-D02 to
planar H-B08 (and planar H-B09 to planar
G-B08).

— Remove MPU cross connectors G and H
(505P).

— Power up. Wait 30 seconds.

— Observe the display.

Is the display as shown?

YN

— Power down.

— Replace the MPU planar assembly
(504, 505N}).

— Verify the fix.

The planar assembly was defective.

— Power down.

— Replace all memory cards and connect
them (505C). —

— Verify the fix.

Does the machine still fail?
Y N

The memory cards were defective.

— Power down.
— Reinstall the original memory cards.

Is this an 80 record length machine (128
record length feature not instalied)?
YN

— Replace the memory socket card
assembly (505C).
— Verify the fix.

Does the machine still fail?
Y N
The socket card assembly was defective.

— Power down.
— Reinstall the original memory socket
_J card assembly.

£]J K

HHHAHHHHHHHRHHHHHHHHHHHHRHHHEHRAHHHHEHRHA
HHHHHHHHHHMHHHHHHHEHHHHHHHHRHHHHHHAHS R
HREAHHRHRHHHHHHHBHRHHHRHHRHRHHRNHHHHHHHH
MNNHHHHNWHHHHNHHMHHHWHHHHHHRHHNNHWH“
HHAAHAHHHHHHARHHRRHHHHRHHHHHHHIHHHHHHRRH
HHHHHHHHPHHHHHHRHHHRHHHHHHHHHHHHHERHHARHH

.

The display may be flashing; disregard the cursor.

— Two imerchangeab!e memory cards are
connected in parallel for the 128 record
length feature.

On some WTC machines with the 128 record
length feature, on 4K memory card is used in
place of two 2K cards, With the 4K card, the
memory socket-card-assembly is not present.
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— Check MPU cross connectors G and H for
shorts and opens (505P).

Are the cross connectors OK?

Y N
— Replace defective cross connectors.
— Verify the fix.
The cross connectors were defective.

— Power down.

— Replace the MPU planar assembly (504,
'505N).

— Vérify the fix. ’

The planar assembly was defective.

— Power down.

— Remove the jumper from planar H-D02 to
planar H-BO8 (and planar H-B09 to planar
G-B08).

—. Remove MPU cross connectors G and H
(606P).

- — Remove MPU cross connectors A and B,
(505P). and reinstali in MPU sockets G and
H as shown (509). .
— Power up.

5-2.6

— Connect one end of a jumper wire to planar G-B12.

— Observe how the displays change as you
" connect the other end of the jumper wire
~ to each of the test points listed (508).

Does data line 1 of the display change accord-
ing to test patterns (508) when jumper is in-

- stalled on test points shown? —

Y N

Power down.

|

Verify the fix.
The ‘planar assembly was defective.

— Power down.

— Reinstall the original MPU cross connectors
A and B.

— Replace all memory cards and connect them
(505C). —

— Verify the fix.

Replace MPU p"lanar assembly (504, 506N).

HHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHH AR R

HHHHHHHHMHHHHHHHHHAHHHHH MR H R e

Ll lalaialy alelaialataleia 3 alalaiatalalalalalatalalalaiatalsisia]

HHHHHHHHEHHHHHHHHHRHHHHHHHHHHHHHHHRHREHA
HHHARHAHHRH R HRHHHRHEHHHHHHHRHHHHRHRHHERH

HHHHARHHEHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHR

Display may be flashing, disregard cursor.

Data line 1 with viewer removed and viewed

from station 1 side.

In some cases, data line 1 may start with blank
character(s) rather than with the H character(s).

— Two interchangeable memdry cards are
connected in parallel for the 128 record -
length feature.
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Does the machine still fail?
Y N
The memory cards were defective.

— Power down.
— Reinstall the original memory cards.

Is this an 80 record length machine (128

record length feature not installed)?

v N o

— Replace the memory socket card
assembly (505C).

— Verify the fix.

Does the machine still fail?
Y N
The socket card assembly was defective.

— Power down,
— Reinstall the original memory socket card
l assembly.

— Replace MPU cross connectors G and H.
— Verify the fix.

Does the machine still fail?
Y N , 4 N
The cross connectors were defective.

— Reinstall original MPU cross connectors
G and H.

— Replace MPU planar assembly.

— Verify the fix.

01 0AA 00008 X R
— Load a diskette.
— Observe the display. — B
- ‘ y

Is the display correct? The data set label will be shown with the
Y N status line.

— Test the probe at planar P-B10, (signal

ground P-D08). — — Connect probe power leads to planar M-D13
Both lights should be on. (-) black, M-B05 (+).

— Probe planar J-D 13 (signal ground J-B08).
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Are both lights on?

Y N

— Power down.

— Replace the VFO card (505A).
Verify the fix.

Does the machine still fail?
Y N
The VFO card was defective.

— Power down.

— Reinstall the original VFO card.
Replace the MPU planar assembly (504
505N).

Verify the fix.

Does the machine still fail?
Y N
~ The planar assembly was defective.

Power down.

Reinstall the original planar.

Replace MPU cross connectors A and B
{505P).

The cross connectors were defective.

s the keyboard dead?

Y N

— Power down.

— Verify the fix.
The planar assembly was defective.

Does the machine still fail?
Y N
The planar assembly was defective.

— Power down.

— Reinstall the original planar assembly.
— Replace all memory card(s).

— Reinstall cross connectors G and H.
~ Verify the fix.

Does the machine still fail?
Y N

The memory cards were defective.

— Power down.
— Reinstall the original memory cards.

— Replace MPU cross connectors G and H.

— Verify the fix.
CP) The memory socket card and the cross

connectors were defective.

— Replace the MPU planar assembly (504, 505N).

— Replace the memory socket card assembly.
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— Probe 2-P-D02 (diskette loaded), signal

ground 2-P-D08, for keybcard 1. — — Connect the probe power leads to 2-M-D13 (-)
— Probe 2-R-D02 (diskette loaded), signal black, 2-M-B05 (+).

ground 2-R-D08, for keyboard 2.

Is the UP light on?

YN
— Power down.
— Replace the MPU planar (504, 505N).
— Ground the CRT high voltage anode (304A). — - An arcing CRT caused the MPU to be defective
— Replace the CRT and chassis assembly both must be replaced.
(304E).
— 'Adjust the yoke (304F, 305).
— Verify the fix.
The MPU planar and CRT and chassis assembly
were defective.

— Power down.

— Replace the MPU planar (504, 505N).
— Verify the fix.

The MPU planar was defective.
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MAP 5-3 —

Is an ROS feature card directly connected to the
planar by MPU cross connectors C and D (505B)? —
YN

— Power down.

Reseat the ROS feature card in sockets on

the ROS feature 128 card (505B).

Verify the fix.

Does the machine still fail?
Y N
The ROS feature card was loose.

— Power down.
Replace the ROS feature card (505B).
Verify the fix.

Does the machine still fail?
Y N
The ROS feature card was defective.

— Power down.
Reinstall the original ROS feature card.
.Use MPU MAP 5-1.

— Power down.
— Reseat MPU cross connectors C and D (6505P).
— Verify the fix.

Does the machine still fail?
YN
The cross connector(s) was loose.:

— Power down.

— Replace the ROS feature card in sockets C
and D (505B).

—. Verify the fix.

Does the machine still fail?

Y N
The ROS feature card in sockets C and D
was defective (5058).

— Power down.

— Reinstall the original ROS feature card in
sockets C and D.

— Replace MPU cross connectors C and D (505P).

— Verify the fix.

Does the machine still fail?
Y N

The cross connector(s) was defective.

— Use MPU MAP 5-1.

— This MAP checks for failure in the ROS feature
card.

— Answer will be yes for all machines except
those with field installed 128 record length
feature or an ROS EC.
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POWER MAPS

‘MAP 6-1 — ‘ — Incorrect voltage at 1/0 unit. Intermittent
: machine operation. Machine inoperative.

— Power down. )
— Reseat the power supply dc cable (604F).
— Verify the fix.

Does the machine still fail?
Y N

— The power supply dc cable was loose.

— Power down
— Check CB1 (604U), if installed.

Is CB1 on?

Y N

l — Use MAP 6-5.

— Test the CE meter. — — Adjust the meter to 0 ohms with the meter

— Check/replace the primary (604D) and leads shorted and using the Rx1 scale.
secondary fuses (604E). — — Remove each fuse and measure its resistance

with the ohmmeter.
Note: There may be multiple blown fuses.

Is the 8.5V fuse (fuse 3) OK?

YN ‘

An arcing CRT can cause the 8.5V fuse to
blow. ' If the fuse blows intermittently during
normal operation, suspect a failing CRT.
Replace it as shown on the first N below. If
the fuse blows very often, proceed as follows:
— Power down,

Replace the 8.5V fuse.

— Ground the CRT high voltage anode (304A).
Disconnect the lead from the CRT high
voltage anode.

Power up.

. Does the 8.5V fuse blow again?
Y N
— Power down.
Ground the CRT high voltage anode
(304A) and lead.
— Replace the chassis and CRT assembly
(304E).
— Adijust the yoke (304F, 305).
— Verify the fix.
The chassis and CRT assembly was
defective.

— Power down.

— Ground the CRT high voitage anode (304A)
and lead.

— Reconnect the lead to the anode.

— Verify the fix.

3742ML  6-1.1




6-1.2

Does the machine still fail?
Y N .
The fuse was open.

— Power down.
— Recheck the primary (604D) and secondary
fuses (604E), — — Remove each fuse and measure its resistance
with the ohmmeter.

Are any fuses blown now?

Old Power Supply
Y N
PC Board

— Power up. oar

— Test your voltmeter on the pins shown. (

— Measure the following dc voltages at the ) B 2D
power supply PC board with reference to G}r/‘i‘i Meter :
frame ground (604H). (-

Vdc - TestPoint  Limits L {13
-12 Fuse F2 11.0t0 13.2
+5 DCTP4 47t055
+8.5 Fuse F3 8.0t094
+12 Fuse F1 11.0t0 13.2 (':5 vd New Power Supply
~ c w
+
}24 Fuse F4 22.0t0 26.5 Meter Test| PC Board
T B D
Are all dc voltages within limits? +) 1 02

YN =

Are any dc voltages within limits?
Y N ‘ 13
— Use power MAP 6-6.

— Power down.

— Disconnect the power supply (604F), disk
(604Q), and keyboard (604R) dc cables
from the power supply PC board. — — Try to isolate the problem.

— Measure POR at the power supply (604F),
pin B0O8, as you turn power on. POR
should be a +5 volt pulse during power up. — — POR means power on reset.

— Power up.

— Check the following dc voltages at the
power supply with reference to frame
ground (604F).

Vdc Pin Limits

+8.6 BO5 80to94
+5.0 B0O6 4.7t05.5
+6.3 B0O9 5.7t09.4

+12.0 B12 11.0to0 13.2
+24.0 D05 22.0to 26.5
Ground D13 0

-5.0 B10 46to5.4
-12.0 B11 11.0t0 13.2

BlC|D
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Are all dc voltages and POR within Ifmits?

Y N

— Power down,

— Reconnect all dc cables.

— Power up.

— Check the following ac secondary
voltages to the power supply at the
power supply ac test points (604H).

Vac Between TP Limits
5 Kand L 4.75t0 6.5

- 8.5 Cand D 8.0t0 10.5
12 Aand D 11.4 to 14.0
12 Band D 11.4 t0 14.0
24 Fand G 22.5t0 26.5

Are the ac input voltages within limits?
Y N
— Use power MAP 6-6.

— Power down.
— Check/replace the power supply PC
board (604H). — — Check for loose parts. Repair as required.
— Verify the fix.
The power supply PC board was defective.

— Use power MAP 6-4.

— Measure the following dc voltages at the
power supply PC board with reference to
frame ground (604H).

Vdc Test Point Limits

-5 12 46tob.4
+6.3 13 5.7 t0 9.4
Ground 3 0
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B)E
Are all dc voitages within limits?

Power down.

Disconnect the power supply (604F), disk
(604Q), and keyboard (604R) dc cables
from the power supply PC board.

Measure POR, at the power supply (604F),
pin B08, as you turn power on. POR

should be a +5 volt pulse during power up. —

Power up.

Check the following dc voltages at the
power supply with reference to frame
ground.

Vdc Pin Limits

+8.5 B05 80t0 94
+5.0 BO6 4.71t05.5
16.3 B09 57t094

+12.0 B12 11.0t0 13.2
+24.0 D05 22010 26.5
Ground D13 0

-5.0 B10 46t05.4
-12.0 B11 11.0to 13.2

Are all dc voltages and POR within limits? —

Y

— Power down.

— Reconnect all dc cables.

— Power up.

— Check the following ac secondary
voltages to the power supply at the
power supply ac test points (604H).

Vac Between TP Limits

5 Kand L - 4.75 t0 6.5
85 Cand D 8.0t0 10.5
12 Aand D 11410140
12 Band D 114t0 140
24 F and G 22510 26.5

Are the ac input voltages within limits?
Y N
— Use power MAP 6-6.

— Power down.

— Check/replace the power supply PC
board (604H). —

— Verify the fix.

The power supply PC board was defective.

Use power MAP 6-4.

6-1.4

— POR means power on reset.

— The problem may be due to ripple. If ripple
is suspected, use Power Theory in Section 15.

— Check for loose parts. Repair as required.
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Are all dc voltages and POR within limits? —

Y

Power down.

Disconnect the power supply (604F) dc
cables from the power supply PC board.
Measure POR at the power supply (604F),
pin B0O8, as you turn power on. POR should

be a +5 volt pulse during power up. — — POR means power on reset.

Power up.
Check the following dc voltages at the power
supply with reference to frame ground (604F).

Vdc Pin Limits

+8.5 < BOS '80to9.4
+5.0 BO6 4.7t05.5
+6.3 BO9 5.7t0 9.4

+12.0 B12 11.0t0 13.2
+24.0 D05 220 to 26.5
Ground D13 0

-5.0 B10 46to54
-12.0 B11 11.0to 13.2

— The problem may be due to ripple in the power

N supply. If ripple is suspected, use Power Theory
— Power down. in Section 15.

— Reconnect all dc cables.

— Power up.

— Check the following ac secondary
voltages to the power supply at the
power supply ac test points (604H}).

Vac Between TP - Limits

5 Kand L 475t0 6.5
8.5 Cand D 8.0 to 105
12 Aand D 114 to 14.0
12 Band D 11.4 to 14.0
24 F and G 225 to265

Are the ac input voltages within limits?
Y N
— Use power MAP 6-6.

— Power down.
— Check/replace the power supply PC

board (604H). — — Check for loose parts. Repair as required.

— Verify the fix.
The power supply PC board was defective.

Power down.
Reconnect the power supply dc cable.
Use power MAP 6-7.
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(BR
Is the blown fuse a secondary fuse?
YN
— Replace the primary fuse (604D).
— Disconnect the ac input cable at the power
supply PC board (transformer secondary wires
A through L to PC-board).
— Power up.

— Power down.
— Recheck the primary fuse (604D). — — Remove the fuse and measure its resistance.

Did the primary fuse blow again?
Y N
— Check/replace the power supply PC
board (604H). — — Check for loose parts. Repair as required.
— Verify the fix. -
The power supply PC board was defective.

— Replace the primary fuse (604D).
— Replace the ac capacitor (604J).
— Verify the fix.

Does the machine still fail?
Y N

The ac capacitor was defective.

— Power down.

Reinstall the previously removed ac
capacitor in the machine.

Replace the transformer (604K).

— Verify the fix.

The transformer was defective.

— Replace the secondary fuse (604E).

— Disconnect the power supply, disk, and key-
board dc cables from the power supply PC
board (604F, Q, and R).

— Power up.

— Power down.

— Recheck the secondary fuse (604E).

Did a fuse blow again?
Y N .
— Use power MAP 6-5.

— Check/replace the power supply PC board (604H).
— Verify the fix.
The power supply PC board was defective.



MAP 6-2 —

— Disconnect the machine line cord.
— Check the machine for burned smell or burned
parts. —

Does the power supply appear to be OK?

Y N

— Look for burned parts on the power supply
PC board (604H).

Is the power supply PC board burned?

Y N

— Test the CE meter. —

— Test the transformer primary and
secondary windings for open circuits
(604K).

Do the transformer windings all have
continuity?

YN

— Replace the transformer.

— Replace the ac capacitor (604.J).
— Verify the fix.

Does the machine work OK {ww?
YN
— Use power MAP 6-3.

The power supply transformer and the ac
capacitor were defective.

- Test the CE meter. —
— Test the transformer primary'and secondary
windings for shorts between windings (604K).

Are there any shorts?
YN

— Verify the fix.
The power supply PC board was defective.

— Replace the power supply PC board (604H).
— Replace the transformer (604K).

— Replace the ac capacitor (604J).

— Verify the fix. ;

The power supply PC board, the transformer, and
the ac capacitor were defective.

— Replace the power supply PC board (604H).

— This MAP will help find overheating problems.

— Look for parts that appear overheated.

— Adjust the meter to 0 ohms with the meter
leads shorted and using the Rx 1 scale.

— Adjust the meter to 0 ohms with the meter
leads shorted and using the Rx1 scale.
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— Check the display unit for burned smell or
burned parts. —

Does the display unit appear OK?
Y N

— Replace the burned FRU in the display unit.

— Verify the fix.
The display unit was defective.

— Check the MPU for burned smell or burned
parts. —

Does the MPU appear OK?

Y N
— Replace the burned FRU in the MPU.
- Verify the fix.
The MPU was defective.

— Check both keyboards for burned smell or
burned parts. —

Do the keyboards appear OK?

Y N
— Replace the burned FRU in the keyboard.
— Verify the fix.
The keyboard was defective.

— Check both disk units for burned smell or
burned parts. -

— Replace the burned FRU in the disk unit.

— Verify the fix.

The disk unit was defective.

6-2.2

— Look for parts that appear overheated.

—~ Look for parts that appear overheated.

— Look for parts that appear overheated.

— Look for parts that appear overheated.



MAP 6-3 —

— Power down.

— Remove the attachment cord from the
customer’s ac outlet.

Test the CE meter. —

Check the attachment cord for shorts (604P). —

Are there any shorts?

Y N

— Turn the mainline switch on.

— Check the attachment cord for shorts
(604P), —

Are there any shorts?
Y N
— Inform the customer that no trouble
was found. —

— Disconnect both disk unit ac cables
(604B and M).
— Check attachment cord for shorts (604P).

Are there any shorts?
Y N

— Check attachment cord for shorts,

Are there any shorts?
Y N
— Check/replace the disk unit 2 drive
‘motor (604A).
— Verify the fix.
The disk drive motor was defective.

— Check/replace the disk unit 1 drive motor
(604N).

— Reconnect the disk unit 2 ac cable (6048B).

— Verify the fix.

The disk drive motor was defective.

— Check/replace the POWER switch (604C).
— Verify the fix.

Does the machine still fail?
YN
The POWER switch was defective.

— Reconnect the disk unit 1 ac cable (604M).

This MAP will help find why the service breaker
tripped.

Adjust the meter to 0 ohms with the meter
leads shorted and using the Rx 1 scale.
Measure between the prongs on the attach-
ment cord.

Measure between the prongs on the attach-
ment cord.

The problem is probably in the customer’s
service.
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— Power down.

— Remove the attachment cord from the
customer’s ac outlet.

— Verify the fix.

Does the machine still fail?
Y N
The mainline fuse holder was defective.

— Power down.

—-Remove the attachment cord from the
customer’s ac outlet.

— Check/replace the power supply ac cable
(604L).

— Verify the fix.

Does the machine still fail?
Y N
The power supply ac cable was defective.

— Power down.

— Remove the attachment cord from the
customer’s ac outlet.

— Check/replace the transformer (604K).

— Verify the fix.

The transformer was defective.

— Check/replace the ac line filter (604G).
— Verify the fix.

Does the machine still fail?
Y N
The ac line filter was defective.

— Power down.
- — Remove the attachment cord from the ac
outlet.
— Reinstall the ac line filter.
— Check/replace the POWER switch (604C).
— Verify the fix.

Does the machine still fail?
Y N
The POWER switch was defective.

— Power down.

Remove the attachment cord from the
customer’s ac outlet.

Check/replace the attachment cord (604P).
— Verify the fix.

The attachment cord was defective.

— Check/replace the primary fuse holder (604D).

6-3.2



MAP 64 —

— Power down.
— Disconnect all signal cables from the MPU.
— Disconnect the keyboard and disk dc cables

at the power supply TP3 and TP4 (604Q and R).

— Reconnect the power supply dc cable at both
the power supply PC board and at MPU-M
(604F, 610).

— Measure POR at planar M-B08 as you turn
power on. POR should be a +5V pulse during

power up.
— Power up.

— Check the following dc voltages at planar M
with reference to frame ground (610).

Vdc

+8.5
+5.0
+6.3
+12.0
+24.0
Ground
-b.0
-12.0

Pin

B0O5
BO6
B09
B12
D05
D13
B10
B11

Limits

80to 94
4.7t05.5
5.7t0 94
11.0 to 13.2
220 t0 26.5
0

46t05.4
11.0to 13.2

Are all dc voltages and POR within limits?

Y N

(604F).

Y N

— Power down.
— Reconnect all signal cables and dc cables.
Check/replace the power supply dc cable

Verify the fix.

— Power down.

— Reinstall the previously removed power
supply dc cable.

— Replace the MPU planar (504, 505N).

— Verify the fix.

The MPU planar was defective.

Does the machine still fail?

The power supply dc cable was defective.

—. This MAP will help find the cause of a missing
or incorrect dc voltage.

— Check for open wires, shorts to adjacent
wires, and shorts to the frame.
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v

— Check the following dc voltages at planar N
with reference to frame ground (610).

Vde Pin Limits

-120 D02 -11.0t0-13.2
+6.3 B12 5.7109.4
+120 D09 11.0to 13.2
Ground D08 0

Are all dc voltages within limits?

YN '

— Power down.

— Replace the MPU planar (504, 505N).

— Reconnect all signal cables and dc cables.
— Verify the fix.

The MPU planar was defective.

— Power down.
— Reconnect the display signal cable at MPU-N.
— Install a cable extender (607C) at the display
PC board (607A). — — Do not twist the cable when attaching it to
— Power up. the cable extender.
— Check the following dc voltages at the cable
extender {(607C) with reference to frame

ground.

Vdc Pin Limits

+6.3 B12 5.7t09.4
+12.0 D092 11.0 to 13.2
Ground D08 0

-120 D02 -11.01t0-13.2

Are all dc voltages within limits?

YN

Power down.

Reconnect all signal cables and dc cables.
Remove the cable extender.

Check/replace the display signal cable
(607B). — — Check for open wires, shorts to adjacent

Verify the fix. wires, and shorts to the frame.

Does the machine still fait?
YN
_ | The display signal cable was defective.

— Power down.
— Reinstall the previously removed display

signal cable in the machine.
@




CEE

— Replace the display PC board (607A).
— Verify the fix.
The display PC board was defective.

— Power down. :

— Remove the cable extender (607C) and recon-
nect the display signal cable (6078B).

— Power up.

— Check the following dc voltages at planar R
with reference to frame ground (610).

Vde Pin Limits

+5.0 B0O9 471t055
+8.5 D03 80t0 94
Ground D08 0

-50 D06 -4.6 to -5.4

Avre all dc voltages within limits?
YN
— Power down.
— Replace the MPU planar (504, 505N).
— Reconnect all signal cables and dc cables.
— Verify the fix.
The MPU planar was defective.

— Power down.

— Reconnect the keyboard 2 signal cable at
MPU-R.

— Power up.

— Check the following dc voltages at the station
2 keyboard, K2, with reference to the frame

ground (609A).
Vde Pin Limits
+5.0 B0O9 4.7t05.5
+8.5 D03 80t094
Ground D08 0
-5.0 D06 -46to0-54
Avre all dc voltages within limits?
Y N
— Power down.
— Reconnect all signal cables and dc cables.
— Check/replace the keyboard 2 signal cable. — — Check for open wires, shorts to adjacent
— Verity the fix. wires, and shorts to the frame.
D
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Does the machine still fail?

Y N
The keyboard 2 signal cable was defective.

Power down.

Reinstall the previously removed keyboard 2
signal cable in the machine.

Replace the keyboard 2 PC board (609A).

— Verify the fix.

The keyboard PC board was defective.

— Check the following dc voltages at planar K
with reference to frame ground. {610).

Vdc Pin Limits

+5.0 BO3 4.7 t0 5.6
Ground .BO8 0

+24.0 B10 22.0 to 26.5
-5.0 B11 -4.6 to -b.4

Are all dc voltages within limits?

Y N

Power down.

Replace the MPU planar (504, 505N).
Reconnect all signal cables and dc cables.
— Verify the fix.

The MPU planar was defective.

— Power down.

— Reconnect the disk 2 signal cable at MPU-K.

— Power up.

— Check the following dc voltages at the FC
card of the disk, D2, with reference to
frame ground (608B).

Vdc TP Limits
+24.0 1 22010 26.5
Ground 17 0

+5.0 23 4.7 t0 5.5

-5.0 5 -4.6 to -5.4
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Are all dc voltages within limits?

Y N
— Power down.
— Reconnect all signal cables and dc cables.
— Check/replace the disk 2 signal cable. — — Check for open wires, shorts to adjacent
— Verify the fix. wires, and shorts to the frame.

Does the machine still fail?
YN
The disk signal cable was defective.

— Power down.

— Reinstall the previously removed disk
signal cable in the machine.

— Replace the disk 2 FC card (608B).

— Verify the fix.

The disk FC card was defective.

— Check for the following voltages at planar J
with reference to frame ground (610).

Vde Pin ‘Limits
+24.0 B10 22.0t0 26.5
-5.0 B11 -4.6t0 -5.4

Are all dc voltages within limits?

YN

— Power down.

Replace the MPU planar (504, 505N).

— Reconnect all signal cables and dc cables.
— Verify the fix.

The MPU planar was defective.
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— Power down.
— Reconnect the disk 1 signal cable (604Q) at

MPU-J and the D1 dc cables at TP3 and TP4 of
the power supply (604H).

Power up.

Check the following dc voltages at the FC card
(608B) of station 1 disk, D1, with reference to
frame ground.

Vdc TP Limits
+24.0 1 22.0 10 26.5
Ground 17 0

+5.0 23 4.7t05.5
-5.0 5 -4.6 10 -b.4

Are all dc voltages within limits?

Y

N

— Power down.

— Reconnect all signal cables and dc¢ cable.
Check/replace the disk 1 signal cable
(604Q). —

Verify the fix.

|

Does the machine still fail?
Y N
The disk signal cable was defective.

— Power down.

Reinstall the previously removed disk 1
signal cable in the machine.

— Replace the disk 1 FC card (608B).

— Verify the fix.

The disk FC card was defective.

Check the following dc voltages at planar P
with reference to frame ground (610).

Vde Pin Limits

+85 D03 8010 9.4
Ground D08 0

-5.0 D06 -4.610-5.4

— Check for open wires, shorts to adjacent
wires, and shorts to the frame.
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Are all dc voltages within limits?

YN
— Power down.
— Replace the MPU planar (504, 505N).
— Reconnect all signal cables and dc cable.
— Verify the fix.
The MPU planar was defective.

— Power down.

— Reconnect the keyboard 1 signal cable at MPU-P
and the K1 dc cable at TP4 of power supply.

— Power up.

— Check the following voltages at the station 1
keyboard, K1, with reference to frame ground

(609A).

Vdc Pin Limits

-5 D06 -4.6 to -5.4
+5 809 4.7t05.5
+8.56 D03 90t094
Ground D08 0

Are all dc voltages within the limits?
YN
— Power down.
— Check/replace the keyboard 1 signal cable
(604Q). — — Check for opens and shorts.
— Verify the fix.

Does the machine still fail?
Y N

The keyboard signal cable was defective.

— Power down.

Reinstall the previously removed keyboard
1 signal cable in the machine.

Replace the keyboard 1 PC board (609A).
— Verify the fix.

The keyboard PC board was defective.

— Use Symptom Index, page 1-1.
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MAP 6-5 —

— Power down.

— Disconnect al/ signal cables from the MPU.

— Disconnect the keyboard and disk dc cables
at the power supply (TP3 and TP4).

— Reconnect the power supply dc cable at both
the power supply PC board and at MPU-M
(604F, 610).

— Power up.

— Power down.

— Recheck the secondary fuse (604E) and CB1
{604U). — -

Are the fuse and CB1 OK?

YN

— Reconnect all signal cables and dc cables.
Replace the secondary fuse (604E) or turn
on CB1 (604U). ]
Check/replace the power supply dc cable
(604F). —

Verify the fix.

Does the machine still fail?
Y N
The power supply dc cable was defective.

— Power down.

— Reinstall the previously removed power
supply dc cable in the machine.

— Disconnect all cross connectors (A, B, C, D,
E, F, G, and H) from the MPU planar
(505P). —

— Replace the secondary fuse or turn on
CB1 (604U).

— Power up.

Did the fuse blow or CB1 trip?

Y N

— Power down.

— Install cross connectors one-at-a-time,
powering up after each cross connector is
is installed. If the fuse blows, there is
a short circuit either in the cross con-
nector that was just removed or in the
card that was connected by the cross
connector.

— Power down.

— Replace the cross connector that was
just installed.

— Replace the secondary fuse or turn on
cB1.

— Power up.

— T‘h'is MAP will help find the cause of a blown
secondary fuse or a tripped circuit breaker ’
(CB1), if installed. '

— Remove the fuse and measure its resistance.

— Check for shorts to adjacent wires and to the
frame. '

— Some connectors may not be installed.
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Are the fuse and CB1 CK?
YN

Replace the card that was connected
by the cross connector just instalied.
— Replace the secondary fuse or turn
on CB1 (604V).

— Verify the fix.
The circuit card {(VFO, memory, or ROS)
was defective.

— Power down.

— Reinstall the remaining cross connectors.
— Verify the fix.

The cross connector was defective.

— Replace the MPU pianars (504, 505N).

— Replace the secondary fuse or turn on
CB1 (604U).

— Verify the fix.

The MPU planar was defective.

— Reconnect the display signal cable at MPU-N.
— Power up.

— Power down.

Recheck the secondary fuse (604E). —

Is the fuse OK?

YN :

— Reconnect all signal and dc cables.

— Replace the secondary fuse (604E}.

— Check/replace the display signal cable
{607B). —

— Verify the fix.

Does the machine still fail?
YN

The display signal cable was defective.

— Power down.

Reinstall the previously removed display
signal cable in the machine.

— Replace the display PC board (607A).

— Verify the fix.

The display PC board was defective.

!

— Reconnect the station 1 keyboard signal cable,
K1 at MPU-P and at the power supply, dc
test point 4 (604R).

— Power up.

— Power down.

— Recheck the secondary fuse (604E) and CB1

I (604V). —

o

Reinstall all remaining cross connectors.

6-5.2

— Remove the fuse and measure its resistance.

— Check for shorts to adjacent wires and to the
frame.

— Remove the fuse and measure its resistance.
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Are the fuse and CB1 OK?

Y N

— Reconnect all signal cables and dc cabiles.
— Replace the secondary fuse (604E) or turn

on CB1 (604U).
— Check/replace the station 1 keyboard signal

cable (604R). — — Check for shorts to adjacent wires and for
— Verify the fix. shorts to the frame.

Does the machine still fail?
YN

The keyboard signal cable was defective.

— Power down.

— Reinstall the previously removed keyboard
signal cable in the machine.

— Replace the station 1 keyboard PC board
(609A).

~— Verify the fix.

The keyboard PC board was defective.

— Reconnect the station 1 disk signal cable at
MPU-J and at power supply, dc test points 3
and 4 (604Q).
— Power up.
— Power down.
— Recheck the secondary fuse (604E) and CB1
{604U). — — Remove the fuse and measure its resistance.

Avre the fuse and CB1 OK?

YN

— Reconnect all signal cables.

— Replace the secondary fuse (604E) or turn

on CB1 (604V).
— Check/replace the station 1 dlsk signal

cable (604Q). — — Check for shorts to adjacent wires and to the
— Verify the fix. frame.

Does the machine still fail?
YN
The disk signal cable was defective.

— Power down.

Reinstall the previously removed disk signal
cable in the machine.

— Replace the station 1 disk FC card (608B).
— Verify the fix.

The disk FC card was defective.

— Reconnect the station 2 disk signal cable at
MPU-K.
— Power up.
— Power down.
— Recheck the secondary fuse (604E) and CB1
(604U). — — Remove the fuse and measure its resistance.
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Are the fuse and CB1 OK?

YN

— Replace the secondary fuse (604E) or turn
on CB1 (604U).

— Check/replace the station 2 disk signal

cable. — — Check for shorts to adjacent wires and to the
- Vel’ify the fix. . frame.

Does the machine still fail?
Y N
The station 2 disk signal cable was defective.

— Power down.

— Reinstall the previously removed station 2
disk signal cable in the machine.

— Replace the station 2 disk FC card (608B).

— Verify the fix. B

The disk FC card was defective.

-~ Reconnect all signal cables.
— Check/replace the station 2 keyboard signal

cable. — — Check for shorts to adjacent wires and to the
— Verify the fix. frame.

Does the machine stili fail?
Y N
The station 2 keyboard signal cable was defective.

— Power down.

— Reinstall the previously removed station 2
keyboard signal cable in the machine.

~ Replace the station 2 keyboard PC board
(609A). ‘

— Verify the fix.

The keyboard PC board was defective.



MAP 66 — — This MAP will help find problems in the ac

voltages.
— Check the machine tag for iine voltage limits.
— Check for line voltage between terminals TB1-1
and TB1-2 (or TB1-3, 4, 5, 6, 13, or 14) on
the transformer (604K).
Is the line voltage within limits? — — Ac line voltage limits:
YN ,
— Power down. ~ AC Voltage Limits
— Check for line voltage between the top ‘
terminals of the ac line filters (604G). 100 90 to 110
110 - 9910121
Is the line voltage within limits? 115 103 to 127
YN 1235 111 to 136
— Power down. 200 180 to 220
— Remove the attachment cord from the 204 179 t0 229
customer’s ac outlet. 208 187 to 229
— Look at the attachment cord piug {604P). 220 198 to 242
The key prong should be wired to the 230 207 to 253
machine frame. Each of the other two 235 211 to 259

prongs should be wired individually to
one of the ac line filters.
— Measure for continuity between each of
the other two prongs and the top of the
ac line filters. — — Adjust the meter to 0 ohms with the meter

leads shorted and using the Rx1 scale.
Are there any improper open circuits?

YN
The problem is the customer’s responsibility.

— Check/replace the ac line filters (604G).
— Verify the fix.

Does the machine still fail?
YN
| The ac line filter was defective.

— Power down.
— Remove the attachment cord from the ac
. outlet.
— Reinstall the ac line filters.
Check/replace the attachment cord (604P).
Verify the fix.

|

AlB|C
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Does the machine still fail?
Y N S
The attachment cord was defective. .

— Check/replace the power supply ac
cable (604L).

— Verity the fix.

The power supply ac cable was defective.

— Remove the primary fuse {(604D).

— Power up.

— Check for line voltage between terminals
TB1-8 and TP1-10 at the transformer (604K ).

Is the line voltage within limits?

YN

— Power down.

— Disconnect both disk ac cables (604B and M).

— Power up. '

— Check for line voltage between terminals
TB1-8 and TB1-10 at the transformer (604K).

Is the line voltage within limits?

YN

— Power down.

— Check/replace the power on switch
(604C).

— Verify the fix.

Does the machine still fail?
Y N
The POWER switch was defective.

— Power down.

— Check/replace the primary fuse holder
{604D). '

— Verify the fix.

Does the machine still fail?
Y N
The primary fuse holder was defective.

— Power down.

— Check /replace the ac power supply cable
{604L).

— Verify the fix.

The power supply ac cable was defective.
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— Power down.

— Reconnect the disk ac cable for the station
2 disk, D2 (604B).

— Power up.

— Check for line voltage between terminals

TB1-8 and TB1-10 at the transformer (604K).

Is the line voltage within limits?
Y N
= Power down.

— Replace station 2 disk drive motor (608A).

— Verify the fix.
The disk drive motor was defective.

— Power down.

— Reconnect the disk ac cable for the station
1 disk, D1 (604M).

Power up.

— Check for line voltage between terminals

TB1-8 and TB1-10 at the transformer (604K).

Is the line voltage within limits?

Y N . v

— Power down.

— Replace station 1 disk drive motor
(604N).

— Verify the fix.

The disk drive motor was defective.

— The problem is corrected.

Power down.
Check/replace the primary fuse holder (604D).
Verify the fix. :

Does the machine still fail?

N

The primary fuse holder was defective.

Power down.
Check/replace the POWER switch (604C).
Verify the fix.

Does machine still fail?

N
The POWER switch was defective.

— Ac line voltage limits:

AC Voltage

100
110
115
1235
200
204
208
220
230
235

Limits

90 to 110

99 to 121

103 to 127
111 to 136
180 to 220
179 to 229
187 to 229
198 to 242
207 to 253
211 to 259
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— Power down.

Reinstall the previously removed power on
switch in the machine (604C).
Check/replace the transformer (604K).
Verify the fix.

Does the machine still fail?
Y N
The transformer was defective.

— Power down.

Reinstall the previously removed transformer
in the machine (604K).

Check/replace the power supply ac cable
(604L). :

— Verify the fix.

The power supply ac cable was defective.

|

— Power down.
— Check/replace the ac capacitor (604J).
— Verify the fix.

Does the machine still fail?
Y N~
The ac capacitor was defective.

— Power down,

Reinstall the previously removed ac capacitor.
Replace power supply PC board (604H).

— Verify the fix.

|

!

Does the machine still fail?
Y N
The power supply PC board was defective.

— Power down.

Reinstall the previously removed power supply
PC board in the machine.

Replace the transformer (604K).

Verify the fix.

The transformer was defective.
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MAP 6-7 — — This MAP helps you locate dc voltage distribu-

o tion problems.
General Power Distribution Information

—Use this MAP for free-lance fault-finding
instead of the normal directed procedure. If
you have any problem using this MAP, use
MAP 6-4.

— Read through this MAP. Then use 610,
which is an easy to understand layout of the
power distribution. Make point-to-point
measurements to locate an open or overloaded
circuit.

— Power distribution to the units can be either
through the MPU planar lands or directly

from the power supply PC board. — — Unit locations are:
— Some voltages are on multiple wires in — Disk FC card (204)
the cables. — CRT (304)
— Some voltages are used only on a specific — Keyboard (407)
unit. — MPU and features (504)
— Cables to the units contain both voltages — Power supply (604)

and signals.

— Probing cross connectors could require
using an exposed pin, rather than the
actual circuit pin shown.

— Power down to disconnect or reconnect any
of the cables.

— Be sure you reconnect all the cables when
you are done.

General References Information

— The correct voltage limits measured to frame

ground at any unitare: — — Unit locations are:
— Disk FC card (204)
Vdc Test Point Limits — CRT (304)

Keyboard (407)

-5.0 46t05.4 — MPU and features (504)
-12.0 11.0to 13.2 — Power supply (604)
+5.0 All test points 4.7 10 5.9

+6.3 are shown on 5.7 to 6.9!

+8.5 610. 8.0t0 9.8

+12.0 11.0t0 13.2

+24.0 22.0to 26.5

Ground 0

1|f the load is open, the upper limit of the
+6.3 Vdc can be 9.8 Vdc.
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Cross Connector Pin Identification

Cable Connector Pin ldentification
D B

02

13

To Locate an Open Circuit (Missing Voltage)

— While using MAP 6-1, the power supply dc
cable output voltages could have been OK.
But, one or more of these voltages could have
been missing at a specific unit while using the
MAP for: that unit. —

— Use either continuity or voltage checks to
locate the open circuit per 610,

— Repair or replace the failing FRU.

. To Locate an Overloaded Circuit

This is when the voltage is OK unloaded but is
low when loaded.

— Use a voltage check to determine any differ-
ence between the failing voltage when
measured at the power supply fuse or the
test point as shown in 610 and the measure-
ment at the unit with all the cables connected. —

— 1f the voltage is normal at the power supply
but low at the load, a resistance within the
circuit is dropping the voltage. Use the CE
meter to locate the FRU causing the failure,
by progressing along the circuit with voltage
checks at each test point.

— If the voltage is low at the power supply
but no appreciable voltage difference exists

~ from the power supply to the load, replace
the load (the disk FC card, display PC board,
keyboard PC board, or a planar).

Unit locations are:

— Disk FC card (204)
CRT (304)

Keyboard (407)

— MPU and features (504)
Power supply (604)

Unit locations are:

— Disk FC card (204).

1

CRT (304)

— Keyboard (407)

MPU and features (504)
— Power supply (604)
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MACHINE CHECKOUT

7-1 BASIC MACHINE HARDWARE
CHECKOUT PROCEDURE (EITHER STATION)

— Remove all diskettes.

Power down and wait 5 seconds.

Set all keyboard switches down.

Power up and wait for machine warm-up, (for
128 feature, wait 30 seconds).

The cursor is not always in this position.
Is the display like this? — - ( -~
Y N

Is the display blank?
Y N
— Use the MPU MAP 5-1.

0 00000 X N
— Use the display MAP 3-2. _
— Load a diskette {(a diskette with no known
history of errors}. \ J
) This checks the display.
is the display like this? — -
Y N )

Is the mode correct?
YN

Is the mode-status XW? 01 0 A A 00008 X R
Y N :
- Use disk MAP 2-2. -

— Use disk MAP 2-6.

This checks the disk drive.

Disk data set label will be shown with the status
line. Cursor position shows 001 if 128 feature is
installed.
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YN

Are the error code positions blank?

If your error code is one of these, use
the indicated MAP.

Error Code  MAP Page
? Disk 2-4
2 Disk 2-2
3 Disk 29
4 Disk 2-2
N Keyboard 4-2 .
A Disk 21
B Disk 2-1
5 Disk 24

— If your error code is not shown in the
above list, use Starting of call, page 1-1.

— 'Use the MPU MAP 5-1.

— Listen and press RESET.

Did you hear the audio feedback device click?

Y N

Y N

— Use the keyboard MAP 4-6.
Is the display like this? —

— Use keyboard MAP 4-1.

— Press CHAR ADV 12 times.

Is cursor in position 13? —

YN

— Use keyboard MAP 4-2.-

_— Unload the other disk drive.

— Press FUNCT SEL lower.
— Hold down NUM SHIFT and press C.

The disk data set label will be shown with the

7-1.2

status line.

([ —
Cursor position
001 for 128 feature
01 0 A AJ 00008

\ J

This checks RESET and NUM SHIFT.

— This checks CHAR ADV.
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Did machine change to CER (mode-status)? —
Y N :
— Use keyboard MAP 4-6.

— Release NUM SHIFT and press U.

Is the left half of register group 4 as shown?
Y N
I —: Use keyboard MAP 4-6.

— Listen for the audio-feedback device and ob-
serve register group 4 as you press every key,— —
except RESET and REP, several times. Regis- !
ter group 4 should change to the code shown l
for each key (705A). :

|

— This checks FUNCT SEL lower.

— Puts machine in CEW mode-status to display

keyboard data.

-

66 00 00

T

08 50 00\00 00 01 01 00 00 GO

00 07 00 00 6O 00

00 00 04 02 00 00 00 6O 02 00

/
— Press L along with ALPHA SHIFT; the code
displayed is AB. L — — A key may have to be pressed more than
— Press L along with NUM SHIFT; the code is once because the keyboard data register is
66. periodically reset by the diagnostic program
— On Katakana machines, press L along with and may not accept the first key depression.
KANA SHIFT; the code is EG. — Checks the audio feedback device and the
, key encoder.
Did you hear the audio feedback device click
every time a key was pressed?
Y N
l — Use keyboard MAP 4-6. Register Group 24 (Katakana only)
4 ™
Did the correct code for each key appear in group
4 (checks the key encoder) (705A)?
Y N
— Use keyboard MAP 4.2, 08 50 00 00 01 01 00 00 00
66 00 00 00 07 00 00 00 00
— Look at the left half of group 5 of the data -~
display as you set the keyboard switches 00 00 04 03/00 00 00 00 02 00
to the UP- position in the following sequence:
All switches down . =0 _ )
AUTO DUP/SKIP up =8
AUTO REC ADV up =A
PROG NUM SHIFT up =E
Did the correct code for each switch appear in
group 5?
YN
— Use keyboard MAP 4-3.
©
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Is this machine other than a Katakana machine?

Y N

— Look at group 24 of the data display as
you set the KATAKANA SHIFT switch
up and press a data key several times.

Did the code change from 00 to 20 in group
24?
YN

— Use keyboard MAP 4-3.

— Set all switches down.

— Press RESET several times.

— Press FUNCT SEL lower

— Hold NUM SHIFT and press C

— Release NUM SHIFT and press U

— Look at group 24 of the data display as
you hold KATA SHIFT key and press a
data key several times.

Did the code change from 00 to 20 in group
247 ‘
Y N

J — Use keyboard MAP 4-5.

— Press RESET enough times to return to
CER mode.
— Press O




Y

Is there a cursor?
Y N
— Use keyboard MAP 4-2.

— Position 1 is 150 ms and each additional posi-
tion is 1 ms. The position of the cursor iden-

tifies the disk speed.

Is the disk speed between 163 and 171 ms?
Y N
| — Use disk MAP 2-6.

— Press RESET. —

— PressJ. —

— Look at the display and press the space bar
four times slowly. —

Do the track ID characters change correctly and
remain stable after each time the space bar is
pressed?

Y N

— Use disk MAP 2-2.

— Press RESET two times. —
— Set all keyboard switches down,

Is the display like this? — —

Y N
— Use disk MAP 2-9.

— Hold REP and press A, — — — — —

|
|
|
!
|
|
|
|

|

( A
CEW

01234567890123456_

\_ _J

— RESET puts machine in CER mode.

— The J key puts the machine in CEW mode to
display the disk IDs.

— The disk read/write head should advance one
track each time the space bar is pressed. The
track ID characters should change with each
track advance. The first character of each
line should change from

Ho
0
0 0 g 0
oS o ofdg oS
( )
wo A R HHHH AR CEW

PirtbdHHHE S R e e dbararab b setr st i Hb itk et bt

rertet R HH b HHE b e i o g et b} i Pt

\_ J
A defective record is identified by missing or
unstable hex characters.

— Puts machine in XR mode.

( )
01 0 A A 00008 X R
L Y,
Disk data set label is shown with the status
line (cursor position 001 for 128 feature).
— — — Checks the repeat key.
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Does character A repeat?

Y

N
— Use keyboard MAP 4-2.

Press REC BKSP.

The hardware checkout for one station is
complete.

Repeat MAP 7-1 for the other station, unless
already done (needed only for installation
or to find a symptom on other station).

If you wish to check the functions in the
basic machine, use MAP 7-2.
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7-2 BASIC MACHINE FUNCTIONAL
CHECKOUT

This procedure is based on the assumption that
MAP 7-1 has been successfully completed.

— Unload diskettes.
— Power down.
— Set all keyboard switches down.

- PoYver up. Enters a program.
- WaltAfor warm-up delay (30 seconds for 128 N is program numeric shift
feature). ‘ A

E is end of program.
Checks program load.
Loads program in storage area 4.

— Load adiskette (a diskette with no known
history of errors).

— Press N — Checks program select.
E — Selects the program from storage area 4.
FUNCT SEL lower r———- Checks the program numeric shift switch
PROG LOAD | function. The disk data set label will be
4 ! ' shown with the status line. (Cursor posi-
SEL PROG l tion 001 for 128 feature.)
4 ) \
— Look at the display and listen for the audio - } ( )
feedback device. ’ |
— PressS i e e e -
Is a K error displayed? — — 01 K 4 N N 00008 X R
YN _
— Use MPU MAP 5-1. '
Was the audio feedback device quiet? —

Y N \. .
— Use keyboard MAP 4-6.

The error circuits prevent the audio feedback
device from clicking.

Press RESET.
Press REC BKSP.
Set PROG NUM SHIFT to ALL CHAR.

Press SEL PROG
4

5

Checks the record backspace function.

Did you hear the audio feedback device click? Program chaining may force a different
Y N program.
— Use keyboard MAP 4-6.
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Is the record address 00007? —
Y N
— Use MPU MAP 5-1.

— Set AUTO REC ADV up. —

Is the record address 00008?
Y N
— Use MPU MAP 5-1.

-— Set AUTO REC ADV down.

Is the error code position blank? —
YN
— Use Error Code Description under Symptom
Index, page 1-2.

— Hold NUM SHIFT and press DUP. —

is there an N in position 0012 —
YN
— Use MPU MAP 5-1.

— Unload the diskette.
— Power down.
— Wait 5 seconds.
— Power up.
— Wait 30 seconds. —
— Set all switches down.
— Set PROG NUM SHIFT to ALL CHAR.
— Load a diskette (a diskette with no known
history of errors).
— PressUNY -NDE
FUNCT SEL lower
PROG LOAD
1
SEL PROG
1

' Set the AUTO DUP/SKIP up.

Does 02 appear in the column |nd|cator7 —
YN
— Use MPU MAP 5-1.

— Press HEX
B

7-2.2

The record address will advance if the auto
record advance function is failing.

“

Checks the auto record advance function.

Depending on the information in the index
track, an error may be caused by a normal
operating procedure. -

Checks the auxiliary duplicate function.

Look at the first character of the data line.
The cursor counter will show 000 (between
records) because of the short program.

Resets all buffers.

This is a program.
U is AUTO DUP ALPHA SHIFT.
N is program NUM SHIFT.
Y is verify, bypass, numeric shift, right-
~ adjust, blank fill.
. — is continuous field numeric shift.
D is AUTO DUP NUM SHIFT.
E is End-of- Program
Checks the auto duplicate/skip function.

Checks the hex function. The HEX key
requires that two key depressions follow it.



Does a hex character ‘%appear on the display? — — The hex character appears as several lines

Y N within the dot matrix of one character (page
— Use MPU MAP 5-1. 8-4).

— Press 2.

— Press RIGHT ADJ. — Checks the right adjust function.

Did the 2 move to position 004? ~— Cursor is in position 005.

YN

— See MPU MAP5-1.

— Set AUTO DUP/SKIP down.
— Press FIELD BKSP.

Checks the field backspace function.

Did the cursor move to position 003?
Y N .
— Use MPU MAP 5-1.

— Press FIELD ADV. — Checks the field advance function.

Did the cursor move to position .005?
Y N
— Use MPU MAP 5-1.

- Pfess C,,HAR' BKSP. 4 ‘ : — Checks the character backspace function.

Did the cursor move to position 004?
Y N ,
— Use MPU MAP 5-1.

~ Press REC BKSP.

— Press DUP. Checks the duplicate function.

Does the éursor move to position 002?
Y N , .
— Use MPU MAP 5-1.

— Hold ALPHA SHIFT and press A.

Checks the alpha shift function.

Is this other than a Katakana machine?
Y N

Is the error code position blank?
Y N
— Use MPU MAP 5-1.

~ — Press CHAR BKSP
— Hold KANA SHIFT key and press Z — Checks the Katakana shift function.

3742ML  7-23




99
Is the error code position blank?
YN ‘

| — Use MPU MAP 5-1.

— Press CHAR BKSP

— Hold KANA SYMB key and press Z
_qJ A
Is the error code position blank?
Y N

— Use MPU MAP 5-1.

— Press SKIP.
|

Did the cursor move to position 005?
Y N
— Use MPU MAP 5-1.

— Unload the diskette.

— Power down.

— Wait 5 seconds.

— Power up. Wait 30 seconds. —

— Set all keyboard switches down.

—~ Set PROG NUM SHIFT to ALL CHAR.

— Load the diskette.

— Be sure to use a data set with a record length
006 or greater (positions 25-27) and extent
of at least four records (BOE, positions 29-33
to EOE, positions 35-39 in the data set label).

— Press FUNCT SEL lower :

DELETE REC

Did the display data lines go blank?
YN
— Use MPU MAP 5-1.

— Presss UNY —-NDE
FUNCT SEL lower
PROG LOAD
1
SEL PROG
1 .
FUNCT SEL lower
ENTER

Is the error code position blank?
YN
— Use Error Code Description under Symptom
Index, page 1-2.

— Enter U23
— Press RIGHT ADJ
— Enter 45

9

— Checks the Katakanarsymbol function.

— Checks the skip function.

— Resets all buffers.

— Checks the enter function.

— Checks the right adjust function.

724
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Is position 003 blank? —
Y N
— Use MPU MAP 5-1.

— Press REC ADV.

Are the error code positions blank?
Y N v
— Use Error Code Description under Symptom
Index, page 1-2.

— Set the AUTO DUP/SKIP up.
— Enter 23
— Press RIGHT ADJ

REC ADV

REC BKSP

Does the display look like this? —
Y N
— Use MPU MAP 5-1.

— Press REC ADV
FUNCT SEL lower
R

Does a dash (—) appear in position 039 of the
status line?
Y N

— Use MPU MAP 56-1.

— Position counter shows 000 indicating
between records.

— Checks that the alternative method of record
advance does not function.

(— )
Could be any disk address.

02 1NN
U2 35

N J

— This changes record advance to the alterna-
tive method.

XXXXX U R

— Enter 23
— Press RIGHT ADJ
REC ADV — Checks the alternative method of record
REC BKSP advance.
(cursor position 002 )
Does the display look like this? — - 1 f
Y N or 128 feature Could be any disk address.
— Use MPU MAP 5-1. 02 1 NN XXXXX U-R
uz2 3
— Press FUNCT SEL lower -
K T _ J
— Set AUTO DUP/SKIP down. '~ — — — Changes the machine back to regular method

Is position 039 of the status line blank?
Y N
— Use MPU MAP 5-1.

of record advance.
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- — Press FUNCT SEL lower
RETURN TO INDEX

Are the error code positions blank? —
Y N
— Use Error Code Description under Symptom
Index, page 1-2.

— Press FUNCT SEL lower
UPDATE

Are the error code positions blank?

Y N

— Use Error Code Description under Symptom
Index, page 1-2.

Y N
— Use disk MAP 2-4.

— Press FUNCT SEL lower
RETURN TO INDEX
FUNCT SEL lower
SEARCH EOD

Does the display look like this? — ~

Y N
— Use MPU MAP 5-1.

— Press SEL PROG
1
FUNCT SEL lower
DISPLAY PROG

Is the program UNY — NDE displayed?
Y N »
~— Use MPU MAP 5-1.

— Does the display look like this? — -

7-2.6

— TheY¥unction select lower—return to index
sequence is always required to complete the
job.

— A normal job error could be caused by
exceeding the end of extent.

— Checks the update function.

001 for 128 Could be any disk address.
| feature.
01 0 A A XXXXX U R
U2 3

(Cursor position R
001 for 128 Could be any disk adgdress.
feature.

01 0 AA XXX U R
U2 345
\_ J

This checks the disk drive.

— This function select lower-return to index
sequence is always required to complete the
job.

Checks the search EOD function.

[ ..
Cursor position

_ _ y

— Checks the program display function.




Y

— Press FUNCT SEL lower
DISPLAY DATA

Does the display look like this? —
Y N »
— Use MPU MAP 5-1.

— Press FUNCT SEL lower.
— Hold NUM SHIFT and press DISPLAY
PROG
— Press 1
REC ADV
FUNCT SEL lower
RETURN TO INDEX
— Observe EOD address in positions 075-079.
— Press FUNCT SEL lower
SEARCH ADDRESS
Keys for address of EOD minus 1
REC ADV

Do positions 001 and 002 contain UN?
Y N ;
— Use MPU MAP 5-1.

— Press FUNCT SEL lower
DELETE REC
REC ADV
REC BKSP

Is there a 6 error?
Y N
— Use MPU MAP 5-1.

Hold NUM SHIFT and press RESET
Press 1

REC ADV
Remove the diskette. —

— Checks the data display function.

( \
Cursor position
001 for 128
feature.

Could be any disk address.

00 1 UuA xxxx~ U R
U2 3

— Checks writing a program on the disk from
a program buffer. '

— EOD minus 1is 1 record less than the end of
data address. It isn’t necessary to use the
‘NUM SHIFT key.

— Checks the delete record function.

rCursor position )
001 for 128 Could be any disk address.
feature.

01 6 0 A A XXXXX U R
D2 345
\_ J

— Change D to 1 to correct the deleted record.
— Checks the error function.
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Does the audio feedback device buzz?

Y

N
— Use MPU MAP 5-1.

Load the diskette.

Hold NUM SHIFT and press RESET

Unload the diskette.

Power down.

Wait 5 seconds.

Power up (wait 30 seconds). —

Set ali keyboard switches down.

Set PROG NUM SHIFT to ALL CHAR.
Load the diskette (a diskette with no known
history of errors). '
Press CHAR ADV five times.

Did the cursor move to position 006?

Y

N
—~ Use MPU MAP 5-1.

Enter TEST from keyboard.
Press FUNCT SEL lower
M
REC ADV
REC BKSP
REC ADV

Does TEST appear in positions 006-009?

Y

N
= Use MPU MAP 5-1.

Press FUNCT SEL lower
ENTER .

Enter ABCD

Press REC ADV
FUNCT SEL lower
RETURN TO INDEX
FUNCT SEL lower
VERIFY

Are the error code positions blank? —

Y

N .
— Use Error Code Description under Symptom
Index, page 1-2.

—. Resets all buffers.

— Checks the modify index function.

7-2.8

— Enters a record on the disk to be verified.

— An error may indicate the wrong key
pressed or the feature not installed.
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DIAGNOSTIC AIDS

CE display mode
Diagnostic programs
Display disk speed
Display disk track IDs
Display registers
CE pins for raster display
CE voltmeter accuracy check
CE general logic probe
CE alignment check diskette
Head alignment service check tracks
~ Display data head alignment service checks
Display disk track 1Ds head alignment
~ service check
Offline field totals test procedure
CE Tools

8-2
8-3
89

813

813
814
8-15
8-16
8-16

8-16
8-18
8-20

CE Display Mode
INTRODUCTION

The diagnostic programs for CE display mode re-
side in a special section of ROS that can be used
independently of the machine functional ROS.
These diagnostic programs can be used separately
to cause the display of:

— Disk speed
— Disk track IDs
—. Display registers contents

Selecting the CE display mode cancels the previous
operator mode and all data in memory, such as
stored programs, production statistics, field totals,
and duplication data. CE display mode can be
selected from the following machine modes:

— Read index

— Update

— Enter

— Search

— Verify and field correct

A diskette must be installed only in the disk drive
to be selected for CE display mode. :

Selecting CE Display Mode

To select CE display mode, use the following
keying sequence:

— FUNCT SEL lower.
— NUM SHIFT (or ALPHA SHIFT) and the C
key.

The characters CER, indicating CE display mode
ready will appear at the right end of the status
line.- (The status line is the first line of the dis-
play.) The remainder of the display will not
change. '

The diagnostic program desired can now be
selected.

Terminating CE Display Mode

Pressing RESET terminates CE display mode. The
machine automatically causes a seek to the index
track (track 00) of the disk; and mode/status will
go to X R, or X N if the diskette has been removed.

Selecting a Diagnostic Program

Select CE display mode (CER is displayed on the
status line) then press one of the keys shown in
the table below to select the desired diagnostic
program. CER mode and status changes to CEW,
and the results of the diagnostic are displayed.

Note: When selecting a diagnostic program for
disk 2, the NUM SHIFT must be pressed with
the proper program select key.

Diagnostic Program . Program Select Key

Diéplay disk speed 0
Display disk track IDs J
Display registers U

Terminating a Diagnostic Program

To terminate a diagnostic program, press
RESET:

Note: RESET may have to be pressed more than
once to terminate the display registers diagnostic,
because the reset key code can be accepted in the
KBDATA register only at times other than when
that register is being periodically set to zero.

Termination of a diagnostic program is indicated
by a mode/status change from CEW to CER.
Now another diagnostic can be selected or CE
display mode can be terminated.

3742ML 81




'DIAGNOSTIC PROGRAMS
Display Disk Speed

This diagnostic causes a line of digits to be dis-
played which can be used to calculate disk speed
in terms of milliseconds per revolution. The diag-
nostic can be selected while at any track on the
disk as long as the first record of that track is
good (it can be a deleted record).

The display to cursor operation of the display
attachment is used, which means that no digits
are displayed at or beyond the cursor position.
The cursor moves as the disk speed varies. It

is normal that other data may appear lightly, at
short intervals, on the display.

To use the display disk speed diagnostic, select
CE display mode, and press the O key. The
display will look similar to this:

Status Line - CEw

012345678901234567 _
Speed 1L Limits 4 Speed
Too | Too
Fast Normal ~ Slow

The first digit {(Q) displayed on the data line rep-
“resents 150 milliseconds. Each digit in order to
" the right represents an increase of one millisecond.

* To calculate disk rotational speed, count the digits
to the right of the first 0, up to the cursor, and

add 150. The example display shows 17 digits to
the right of the first O (1 through 0 = 10, 1 through
7=17). 150+ 17 = 167 milliseconds. This repre-
sents normal disk speed, which should be 167 £ 4
milliseconds.

To terminate the display disk speed diagnostic,
press RESET once to return to CER mode.
Another diagnostic can now be selected, or an
exit from CE display mode can be made by
pressing RESET a second time.

Note: This diagnostic depends on the disk drive
being able to read the first record of any track on
adisk. A write check to record one command is
issued repeatedly. Write check causes the record
to be read each revolution. Rotational disk
speed computation is based on the frequency at
which record one is read.

If, after selection of this mode, disk speed is
not displayed, or disk speed displayed is unstable,
try the following:

— Press RESET to terminate disk speed diag-
nostic.

— Press J key to select display disk track 1Ds
diagnostic.

— Look at the first three sets of four double
binary characters to determine if record one
ID (identifier) is present and stable. (The
first set of four double binary characters
should be the record one ID. Its characters may
have to be compared to the next two IDs in
order to identify it as record one.) The first
three 1Ds should look like this:

Ist ID 2nd ID

82

A missing or unstable record one ID results in a
blank or unstable disk speed display. In this case,
press the space bar (or any key except RESET,
SHIFT, or REPEAT) to advance to the next
track up on the disk and observe the IDs. If
record one ID looks OK, use this track to display
disk speed by pressing RESET to get to CER
mode, then press the O key. If record one does
not look good on this track, either try a different
diskette or, if there is a problem with all disk-
ettes, go to disk diagnostic MAPs.

Service Applications

The display disk speed diagnostic can be used to:

Locate a failing machine. »
Determine causes of changing or out of toler-
ance disk speed.

Verify display-to-cursor operation.

— Adjust actuator bail.

— Cause a repetitious read.

3rd ID

0 -

JHHHHEHHHHH

Always zero

Always zero

Track Number

The track number is the first double binary
character of each group of four. There should
be 26 alike for each track. (See the description
of Display Disk Track IDs for explanation of
how to decode the double binary characters.)

0,

0 27 o0 | 0

- Record number

Always zero



Locate Failing Machine

This could be a machine which has a disk drive
running at a disk speed either higher or lower
than the normal limits. Disks written on or initi-
alized by the out-of-spec machine will work well
in that machine, and may work OK in some mach-
ines of the group. But, the out-of-spec disk may
not work well in other machines of the group
that are running in-spec at a speed (high or low)
opposite the out-of-spec machine.

Repetitious Read

Repeated reading record one of a particular track
allows the CE to look at the read amplifier or the
file data line with an oscilloscope.

Display Disk Track IDs

This diagnostic causes the track and record IDs
(identifiers) to be displayed for the track in use
at the time the diagnostic is selected. The diag-
nostic can be selected while at any track on the

IDs in the same order, it is possible to compare
a good track (one that displays all 26 1Ds) to

the faulty track as a means of determining which
IDs are missing on the faulty track.

The total display length increases if more IDs
are read during a disk révolution than were read
on any previous revolution, but the length does
not decrease due to a lesser number of IDs read
on a subsequent revolution. Individual double
binary characters will look unstable if all track
IDs do not read correctly for each revolution of
the disk due to an ID shift to the left to replace

Disk Speed disk and does not depend on any of the 1Ds missing IDs. The total display will not shorten.
either being present or good. This diagnostic can )
Too high also be used to cause the disk drive to seek up The head load magnet stays energized for con-

— ac power out of specification.
— Wrong drive motor pulley.

Too Low

— ac power out of specification.

— Wrong drive motor pulley.

— Drive motor bearings binding.

— Disk drive hub shaft bearings binding.

— Disk drive belt slipping.

— Disk drive belt idler pulley binding or sticking.

— Collet not clamping disk to drive hub tightly
enough. '

.— Pad on the-bail of the head load actuator

or down one track at a time to cause display of
the I1Ds of any track on the disk.

To use the display track I1Ds diagnostic, install
an initialized diskette, select CE display mode,
and press the J key. The display will look simi-

lar to this:

Record One
1D

tinuous read mode while the display 1Ds diag-
nostic is operating.

The display can be blanked and refreshed by
pressing the RESET key followed by the J key.

A new display length will be shown for ihe disk

revolution following the J key.

Pressing the reset key retracks the read head and
the 1D display goes blank. Pressing the J key
causes the read head to rescan the same track, :
and the display to show the IDs as they are read

assembly puts too much pressure on the Last 6 IDs HHHHHHHHHHHHHHHRHHRHHHHH CEW]" on the first full read revolution.
diskette. : _ st 10 IDs HHHHHHHHHHHHHHHHHEHHHHHHHHHHHHHHBHA ,
— Pressure rm loads disk to -head too tightly. On some machines, CE mode causes the displ
ressure pad a a 9. 2nd 10 10s HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH € machines ode causes the display

to change as the number of IDs read changes.

If less than 26 are read on some revolutions, the
display seems to flash. If 26 |1Ds are read every-
time, the display is stable. This dynamic mode of
operation allows observation of the number of 1Ds
read each disk revolution.

— Disk sticks .in'diskette.

Display to Cursor Operation

‘ The cursor will show on the display in position
three. Its position is determined by the contents
of the sense register.

Digits should be displayed only up to the cursor
position. A fault in the display-to-cursor opera-
tion would allow all 40 digits to appear on the
first data line with the cursor under one of the

digits.

Disk 1Ds may be displayed track by track while
this CE diagnostic mode is in control. To advance
up, away from the index track, press the space

bar (or any other key except RESET, SHIFT, or
REPEAT). To step down one track, press

ALPHA SHIFT and the space bar {or any other
key except RESET or REPEAT). The display

goes blank, and new IDs are displayed for each new
track selected.

Each record ID displayed contains four double
binary characters. Each track has 26 record lo-
cations, thus 104 (26 X 4) of the double binary
characters should be displayed. If an ID is
missing in a track, or cannot be read, the next
ID read will be displayed in its place, followed
by the rest of the IDs read. The result will be

a shortened total display length. For example,
if six IDs are missing in a track, only two lines
of double binary characters are displayed. To
determine the order in which the 1Ds were
placed on the track during disk initialization
one can decode the individual record IDs. Since
all tracks on a particular disk will have their

~ Adjust Actuator Bail

Use the display disk speed diagnostic to keep the
disk drive head {oad actuator magnet energized
while adjusting the actuator bail. .
: Note: When using disk drive 2, NUM SHIFT
must be used with the keys specified above to
step up or down.
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One ID is represented by four double binary
characters in a row. The basic frame of each
double binary character looks something like
an extended football goal post. It alone repre-
sents a double binary character of zero over
zero. 0

oo -HHHH

Record Number (g) (1_)
1/t\10

Always Zero (_0_)
0

Track Number <2)0 (4_ )’
. 0 12

*(_4_)is displayed as ( < ).

12

Each goal post has a binary decimal value above
the cross bar and a binary decimal value below

the cross bar, therefore, the name double binary
character. Each binary decimal value can be deter-
mined by observing the location of lines parallel
to the cross bar as shown here:

8 . For track numbers, this

4 ’ Upper binary decimal value can be 0,

2 decimal value 1,2, 3, 0r 4. For record

1 s line locations number, this decimal value
will be either O or 1.

8

4 ’ Lower binary For track or record number,

2 \ decimal value this decimal value can be

1 line locations any number 0 through 15.

84

EXAMPLES: ' '
N o § 5 .gou;ble
ol 1 ecimal
f_ | Notation
\ ,

The 0 character should occupy one half of the char-
o
acter positions {all even numbered positions) in
the ID display. Its presence in the display lines
help to locate the cross bar for decoding multi-
ple line characters like the 3 example above.
11

Table 1 shows the double decimal notation for all
77 track numbers that will appear in IDs. Note
that the double decimal ID notation goes from 0
for track 00 through 4 for track 73, also note
9
that the ID for track 64 is a blank, 74 isa ¢,
75isa. (period),
76isa(. '

The top line of Table 2 shows the double decimal
ID notation for the 26 records in a track, arranged
serially 1 through 26. The notation goes from O
for record 01 through 1 for record 26. 1
10 '

The rest of Table 2 shows the other record sequen-
‘ces that can occur in a track depending on the
digits written in positions 77 and 78 of record 07
of track 00 during initialization of a disk. All
tracks on any particular disk will have the same
record sequence.

To terminate the display disk track IDs, press
RESET once to return to CER mode. Another
diagnostic can now be selected, or an exit from
CE display mode can be made by pressing RESET
a second time.

Note: Terminating CE display mode will cause
the machine to seek to track 00 of disk 1. If

disk 2 has been selected and it is desired to return
to track 00 of disk 2, first terminate CE display
mode by pressing RESET, then press FUNCT SEL
upper and disk 2 RET TO INDEX.



Service Applications

The display disk track I1Ds diagnostic can be used
to:

— Determine disk track record order.

— Verify head location.

~— Determine missing IDs.

— Determine or verify faulty tracks.

— Adjust actuator bail.

— Cause a continuous read.

— Verify operation of sense register.

— Discover intermittent problems in the disk
drive attachment.

— Locate disk problems.

— Check track accessing.

— Check head track alignment.

Disk Track Record Order

All tracks on any one disk, including the index
track (track 00}, should have their records ar-
ranged.in the same order. The order is determined
at the time of disk initialization by control digits
that are keyed by the operator in positions 7

and 8 of track 00. If positions 7 and 8 of the re-
cord are left blank, or if 01 is entered in those
positions, all records in each track on that disk are
arranged in sequence 1, 2, 3, 4, through 26, as
shown by line 1 of Table 2. 1f 02 is entered in
positions 7 and 8, then all records in each track
on that disk are arranged, at time of initializa-
tion, in the sequence shown by line two of Table
2.1,3,5,7,9,11,13,15, 17,19, 21, 23, 25,
2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24, 26.

Note that:

— All record sequences start with record 01.

— There are 13 different sequences possible.

— When the next number in a sequence will
exceed 26 if the sequence is allowed to con-
tinue naturally, the machine will choose the
next unused number after 1 for that record
number and then continue the sequence
naturally. Exampile, line 07 of Table 2.

1,8,15,22, 2,9, 16, 23, 3, 10, etc.

During disk initialization, the machine writes
the sequence digits in positions 77 and 78 of
sector 07, track 00. Display of sector 07, track
00, will show the sequence digits in 77 and 78.

Record order on the disk will be transparent to
the operator of the machine. One of the 13 record
order sequences other than 1, 2, 3, 4, 5, etc., may
provide best disk access times for a certain job.

Head Location
This diagnostic verifies actual head location by

reading the track number found in the IDs
displayed after a track selection has been made

“from the index track, or a search has been keyed.

Table 1 shows track numbers. A// track numbers
in a particular track must be identical.

Missing 1 Ds
If the display of 1Ds shows a lesser number than

26 (as shown to the right), the missing I1Ds can
be due to: o

be found in Table 1 with its corresponding track
number. |f the machine finds a faulty track dur-
ing disk initialization, it will identify that track
by writing ‘bad-track’ IDs 16 inall ID positions
, 15

that will accept the writing.

Actuator Bail Adjustment

This diagnostic will keep the disk drive head load
actuator magnet energized while making an ad-
justment of the actuator bail. (Display disk
speed CE mode can also be used for the same
purpose.)

Continuous Read
A continuous read of a particular track on a disk

allows the CE to look at the read amplifier on the
'file data’ line with an oscilloscope.

Record One
10

HHHHHHHH . CEW

— Accidental erasure. Last 6 IDs ’
— Faulty track on the disk. Ist 10 IDs HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
— Uninitialized disk. 2nd 10 IDs

Weak read amplifier (faulty FC card).
Faulty VFO card.

|

Accidental erase and faulty tracks can be resolved
by reinitialization of the disk. If at the end of
initialization, the number of bad tracks identi-
fied exceeds two, the disk should be discarded,
otherwise, it can be used only if a special opera-
tor procedure is used. An uninitialized disk would
display no IDs. Initialize that disk for use in the
machine.

Faulty Tracks

IDs that are present in the display of a fauity
track (fault has developed since last disk ini-
tialization), or 1Ds of an adjacent good track, can
be decoded for their track number double deci-
mal value. The double decimal value can then

HHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHRHH
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Sense Register Operation

The operation of the sense register is verified by
noting the position of the cursor in the {D dis-
play. During the display 1Ds diagnostic, the bi-
nary value of sense information stored in the sense
register each disk revolution controls the position
of the cursor in the display. For example, if

the track is good™ and ali IDs present are proper
length and have correct CRC (cycle redundancy
check) bytes, the cursor will display steadily under
the third double binary character from the left.
This is the normal cursor position for the display
ID diagnostic. If the track being read has no IDs,
the cursor will display under the first double binary
character position; or if a wrong CRC byte is
present in the track for any ID, the cursor will
display under the seventh double binary character.

*A good track is one that has no 15 double
15
decimal g ID characters written on it.

An intermittent condition of readingno IDs or a
wrong CRC would cause the cursor to shift from
the third position in the display to the first or
seventh position intermittently.

The position of the cursor is determined by the
sum of the binary values of the sense bits set in
the sense register each disk revolution, accordlng
to this table: ‘

Binary
Sense Bit Value
ID matched 2
CRCerror 4
Length error 8
Special address mark 16
Bad track 32
Index 64

The possible cursor positions are displayed as follows:

" Display

Position 12345678911
HHHHHHHHHAH

Binary Value o 2 1 6 8

Sum Location

The itlustration shows the normal cursor posi-
tion for ‘ID matched sense bit’ and no errors;
binary value 2, display position 3. Itis normal

for the cursor to flash faintly once each disk revo-

lution in the binary value sum location 66.

:t_;

ey
o

fr

 Sense Bit Definitions

An ‘ID matched sense bit’ (binary value 2)
is set each disk revolution that one or more
double binary 1D characters is read from a
track. The ID character may be any double
decimal value notation from Q through 15.
0 15

A ‘CRC error sense bit’ (binary value 4) is
set if the CRC read in an 1D field does not
match the CRC computed for that ID field.

A ‘length error sense bit’ (binary value 8)
is set if the number of double binary charac-
ters in an ID exceeds 4.

A ‘special address mark sense bit’ (binary
value 16} is set if such mark is read. The
special address mark is used to indicate a
deleted record.

A ‘bad track sense bit’ (binary value 32)

is set if one or more ID double binary char-

acters are read which have a double decimal

ID notation of 15. During disk initialization,
15

if the machine finds a track that produces un-

acceptable output of read back (write check or ;

read check error) it tries to write all 26 IDs

with the bad track double binary character.

A CRC error can not normally
occur without also having ID
matched, see missing cursor,
positions (binary sum 4, 12,
20, etc. below).

31116 97

—
—
*F3
S

etc.

through
TOUIN 96

:tf\)
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— An ‘index sense bit’ (binary value 64) is set
if the index pulse does not follow before the
first ID is read on any revolution.

Disk Drive Attachment Troubleshooting
Intermittent Problems

The disk drive attachment control electronics

are exercised continuously during display disk

track IDs diagnostic mode. A read ID command has
to be issued-every 6.41 milliseconds to read each

of the 26 IDs on the track every revolution of the
disk. Intermittently missing read ID commands
would cause some of the displayed double binary
characters to look unstable in the same manner as
described for missing IDs, page 8-4.

If 1Ds are still read intermittently after performing

the following measurements, adjustments, and

replacements, then the attachment circuitry on
the MPU planar board is at fault and the MPU
planar board must be replaced.

— Try more than one diskette in this machine;
diskettes that read 1Ds OK in another machine.
Reinitialize one of the disks in another machine
and try it again in this machine.

- Check voltages at the MPU and at the disk
drive FC card.

— Make sure the disk drive signal cable is well
seated in its socket at both ends.

— Try adifferent FC card.
— Try adifferent VFO card.
— Check read/write head adjustment,

— Replace head and carriage assembly.

Locate Disk Problems -

The display disk track I1Ds diagnostic can show -
the frequency of failure of the IDs in each track
of disk, and thus provide a relative guide to the
number of soft error machine retries to expect
for any given track. Reinitialize a suspect disk
and then display track 1Ds again. Don’t forget
to try other diskettes in the same disk drive as a
comparison. Try the suspect disk in another
machine if available. The object here is to es-
tablish whether the machine or the disk is the
marginal or faulty one.



Check Track Accessing TABLE 1

Track Track Track Track Track
See page 8-2 for how to move the head up or Number | ID Number | ID Number | ID Number | ID Number | ID *ID
down. Access to the upper or lower stop can be zr = |
caused by this method. 9 1 2 3
: , 00 0 16 0 32 0 48 0 64 (Blank) (Blank)
— While accessing, mechanical action of the 0 1 2 3 R
stepper motor and the stepper motor and 01 T 17 T 33 T 49 T 65 T
leadscrew wheels can be observed. ¢
| ] 1 2 3 4
— Test points on the FC card can be probed dur- 02 2 18 2 34 2 50 2 66 2 r
ing accessing.
9 1 2 3 4
— Track IDs can be observed to determine if the 03 3 18 3 3% 3 51 3 67 3 d
head is being accessed the proper amount each 0 ] , 3 a
time. 04 ) 20 r 36 3 52 3 68 ry N
— On the last seek up or the last seek down, when )] 1 2 3 4
the head carriage is stopped by the upper or 05 5 21 5 37 5 53 5 69 5 °
lower stop, some 1Ds from track 76 or track 00
should still be displayed. If no IDs are dis- o6 % 2y 1 2 3 4
played, the appropriate limit stop is out of ad- : 6 38 6 4 6 70 6 E
justment. This is true only if the head carriage 0 1 9 3 4
is properly adjusted for track 00. 07 7 23 7 39 7 55 7 71 7 P
Note: During accessing, the display is blanked. ] 1 2 : 3 4
Therefore, a new display is provided for each 08 8 24 8 40 8 56 8 72 ) 1
track and also for the above and below limit
stop positions. This allows a new length to be 09 -g- ) 1 2 3 4
displayed shorter than the previous if not all IDs 5 9 41 9 57 9 73 9 ?
are read for the new location. See length expla- 0 2
nation under Display Track IDs, page 8-3. : 10 70 2 70 42 70 58 J0 74 ¢ ¢
] 1 2 3 .
1 3] 27 11 43 1 59 T 75 . .
) 1 Z 3
12 12 28 12 44 12 60 12 76 < <
9 1 2 3
13 13 29 13 45 13 61 13
o 1 2 3
14 14| 30 14 46 14 62 14
2 1_ 2 3
15 15 31 15 47 15 63 15

*Katakana machines only.
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TABLE 2
Selected Sequence PHYSICAL SEQUENCE OF RECORDS IN A TRACK
*Displayed in Pos. »
77 and 78, Record 1123 |a|s |67 |8 |9 |10|11]|12|13]14|15|16] 17| 18| 19|20 21| 22| 23]|24|25] 26
07, Track 00.
otojojojojojotojoto o yo o fofo {11 fr 2ttty
Blank or 01 112134 |5|6]7 |89 |1w0w]|n|122f{13|1alis|o|1 |2 |3 |a]|5]|6 |7 |8 ]9 |10
RECORD NUMBERS — DOUBLE DECIMAL ID NOTATION
0f0|01}0 10 010 vl frjojojojojo o jo jropr o ftop1 gt
02 13 s 79 |33 |5 |7 |9 |2 |4 |F |8 |T0]12]|1s|0 |2 |4 |6 [8 |10
s |jofoto SN I LU I I N N I A L I L I I O O O O LI DL
03 1|2 |7 |03 3|6 |9 |2 |5 {8 |nn|Wd|7T |7 |7 |T|3|8 |9 |72{B|2 |5 |8
LU TN LU LA LI L L O U I I LT I I A I O O A O O L T I
04 1 5 |9 | 13|17 5|9 ]2 |6 (10|12 |6 |03 |7 |M|B|IT |7 |7 |T|72|0 |7 |7
ofo o jafrjojofo 1 f1 10 JO (O |1 |1 ]O0 0 |O |1 (1O |0 |0 (1 {1
05 tle|mlo|s T2 |7 727 | {3 8|62 |7|a|9 |7@al3 |85 |70{15|3 |9
S10f(O0 (11010 f0 110 O fO y1 fO O |1 )1 {0 FO 1 [ 10 0 |1 |1
06 11713319 |2 |8 |74 |70|3 |9 |[5|5 |2 |70|0|s |5 |TM|T|7|% (12|27 |38
(oo jr oo 1 (O |0 1 |1 10 O |1 |10 0|3 |1 10101 |00 1
07 il 16 (2 |9fo |7 |3 70T |g|a |7|2 |95 |23 |06 |32 |7 (74]s
olofafrjofofafafo]o |r oo (rojo|jrlojoli]ofo||oe|r|L
08 T]l9 |19 ]|]21tw|2 |10|3 |T1|3 |4 |72]4 |5 |35 |6 |14a]6 |7 |16]|7 |8 |0 |8
9 ljofojrfojofrjofo {1 jo0 (o (2O joO |1 |0 A 10 1 J1 10 |1
09 1|03 2|73 |25 |2 |73l |5 |7a|7 (6| |8 |7 |0o]|e |8 |7 |T0]9 |2
ofojifojojajofojarfo fo |1 o fo 1o}t fr oo o |1 |Oo f1
10 1 {115 12 |12|6 |3 |17 |4 |1a|8 |5 w]9 |6 |0 |10]|7 |1.]8 |2 |9 |3 |19]|4
ojofrtojo 1o jo 1o jo (1 |o (1o }ijo | jof1fo o |1 jo |1
1 11127 2 {13{8 |3 |1a|9 |4 |15|{10|5 |06 |1]7 218 3|9 |4 |10]|5 |[11]®6
Sjofrjojo|rjojojo|rjojrjo (rlo |1 |o | |o|Lfo Lo 2 |Oo |
12 1| 139 |2 ]|14|l1w|3 15|40 |5 |1 |6 |27 3|84 |9 |5]|]10[6 1|7 [12]8
ofotoojo ooy jo |1 fofi]ofafofijolttola o 1o f1
13 11112 w3 |o|3d}7 |5 |2 |6 |3 |7 |a|8|5{9]|]6 |tw|7|1n|8 |12|9 [13]10

* The sequence numbers that are entered by the operator
in positions 7 and 8 of record 07, track 00, prior to disk
initialization, are machine written in positions 77 and 78
of that record during initialization.



Display Registers

The diagnostic causes the contents of thirty

of the 8-bit registers to be displayed. Each
register will be represented by two alphameric
characters out of the group: 0,1, 2, 3, 4,5, 6,
7,8,9,A,B,C,D,E, and F. If all keyboard
toggle switches are in a down (off) position
and the machine is in the XR mode (initialized
diskette installed) when the CE mode is select-
ed, then when the display register diagnostic is
selected, the display should look similar to
Figure 1. o

(The six highlighted registers should always be 00
for a properly operating machine. The other
registers will show their contents when the 1/U
key is pressed and may be different than shown
in Figure 1.) '

60 00 04 02 00 00 0O 00 02 00 {1120
\/ \l/
08 50 00 00 O00- 01 Ot 00 00 00 |21-30
71N /N
FIGURE 1

The cursor will be displayed in the same positiori
that it was in when the CE display mode was
selected—CER mode. )

The six highlighted registers in Figure 1 will
always be 00 at first selection of the diagnostic

if the machine is operating properly.

~ The display registers diagnostic car be used to:

Test keyboard switches.

— Test keyboard keys.

— Test shift keys.

— Test repeat keys.

— Test system error indicator.

Keyboard Fourth Switch Test — Katakana

. Machines

The KATAKANA SHIFT switch can be tested
by following the procedure outlined for Key-
board Switch Test, with these differences:

—. The indication characters will be displayed
in register group 24 (fourth group from the
left in the top line for the 3742). '

— The switch off characters should be 00.

— The switch on characters should be 20.

— A data key must be pressed several times to
test the switch function.

Keyboard Switch Test

o Flip all keyboard toggle switches down (off).

— Insert an initialized diskette in the disk drive
and close the drive cover. The machine should
go from XN to XR mode and display record
08 of track 00.

— Use CHAR ADV to move the cursor out to

position 17 as shown by the position indicator.

— Press FUNCT SEL lower key (the right-
most FUNCT SEL key).

— Hold down the NUM SHIFT key and press the
‘C’ key. The machine mode and status should
change to CER.

— Press the U key. The machine mode and
status should change to CEW and the display
should look similar to Figure 1. (The six high-
lighted registers should always be 00 for a
properly operating machine. The other regis-
ters will show their contents when the U key
is pressed and may be different than shown

~in Figure 1.)

— Observe the character displayed directly

above the cursor. 1t should bea 0. If it is
not a 0, then a reason could be, (see below);

— Not all of the switches were turned ‘off’
before the CE Display Mode was selected.

— Press the RESET key two or more times
until XR mode is displayed again and start
the test over.

— One or more switches are stuck “ON"’
electrically or are wired backwards.

— Switch wiring is shorted or PC board
land pattern lines are shorted.

— The register has one or more ‘stuck’ bits.

2 indicates AUTO REC ADV (ARA) is on
4 indicates PROG NUM SHIFT (PNS) is on
8 indicates AUTO DUP/SKIP (AD/S) is on
6 indicates ARA and PNS are on
A indicates AD/S and ARA are on
C indicates AD/S and PNS are on
E indicates that all three switches are on

TABLE 3
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— If the character in position 17 above the cursor

is a 0, proceed with the switch test. Each
switch has a value of 2, 4, or 8 as shown in
Table 3. As the switches are turned on in se-
quence, their values will be additive in the
register and the display character will change
accordingly (for each good switch).

Note that the character: A is the numeric
equivalent of 10.
C is the numeric
equivalent of 12.
E is the numeric
equivalent of 14.

The switches may be turned on in any sequence.

Turning a switch off while in the CEW or CER
modes should have no effect on the display
once the register has been set.

An easy sequence to follow is to turn the

switches on (flip up) one at a time from left

to right. The character above the cursor in

position 17 should change from 0 to 8 to

A to E as each good switch is turned on.

For a sequence from right to left, the character
. above the cursor in position 17 should change

fromOto4to6toE.

Any one switch can be tested repeatedly by
terminating the CE display mode and then
starting the test over again. (Use Table 3 as
a reference.) The cursor doesn’t have to be
moved to position 17 each time, but it does
help to spot the active register position.
RESET may have to be pressed more than
once to change from CEW to CER mode be-
cause the keyboard data register is periodi-
cally reset by the diagnostic program and may
not accept the first RESET input.

Note: If the keyboard switch test indicates a bad
switch position the problem could be:

— Switch fails to make or break. Check with
the CE ohmmeter.

— Open or shorted wiring connections to the
keyboard PC board.

— Broken, shorted, or open pin or land pat-
tern on the keyboard PC board.

Keyboard Key Test

Insert an initialized diskette in the disk drive
and close the drive cover. The machine should
go from XN to XR mode and display record
08 of track 00.

Use CHAR ADV to move the cursor out to
position 14 as shown by the position indicator.
Both register positions 13 and 14 (register
group four) will be used in this test.

Press FUNCT SEL lower (the right hand func-
tion select key).

Hold down NUM SHIFT and press the C key.
The machine mode and status should change
to CER.

Press the U key. The machine mode and
status should change to CEW and the display
appear similar to the one below. (The six
highlighted registers should always be 00 for

a properly operating machine. The other regis-
ters will show their contents when the U key

is pressed and may be different than shown
below.)

Reg
Group

1-10
11-20

- 21-30

8-10

— Observe the two characters displayed above

and to the left of the cursor. They should
be zero, {00). If they are not both 0, then
the reason could be:

— A stuck key (flyplate, dirt on PC board,
etc.).

— A faulty PC board.

— The register has one or more stuck bits.

Test any key on the keyboard by pressing
it alone. Do not press RESET.

The shift keys and the repeat keys cannot
be tested alone.

A key may have to be pressed more than
once because the keyboard data register is
periodically reset by the diagnostic program
and may not accept the first key depression.

Observe the two characters that are displayed
for a particular key depression. They should
agree with the codes shown for that key in
the Key Codes Chart. If not, some possible
problems are:

— Faulty key module.
— Faulty keyboard PC board.
— Faulty keyboard register.



KEY CODES CHART

DISK 2 DISK 2 | DISK 2 COMPUTE| DISPLAY
cory | REC REC | RETTO FIELD | FIELD
BKSP ADV INDEX TOTALS | TOTALS
enTer | upoate |veriry |SEARCH SES‘EZ‘CH SEARCH |SEARCH REIg”” PROG | DELETE Df:;g" DISPLAY | DISPLAY
ADDR!
JCONTENT] o ren] AOPRESS| EOD pEx | LOAD REC orar | PROG | DATA
02 01 03 OE 05 06 07 08. 09 20 20 0A 2c oc 0D
| l ] | i | | ] | | | | | | | 2lo
FUNCT | |[FuNCT HEX * . s FieLo Il pue - 0 cHAR || rec FIELD || sEL .
SEL SEL @ % . < COR - / ADV ADV ADV PROG ;
2E 38 30 2A 10 3E 1 12 13 21 22 23 14 1D 35 1 22 23
1 | ] ] | | | | i ] | 1 | ] 1 1 | |
schL ||{ rec FIELD + - ) ¢ \ ' 1 2 3 & : ’ 8 9
8kw ] 1\ sksp J| ]| Brse Q w 3 R Y u I 0 P RIGHT v ' o
ADJ ;
4
36 32 3A 15 3 3F 16 17 ﬁ 24 % 26 1c 39 2 i 2
1 | A i | | | | 1 | | | |
4 5 6
SCRL > - ' 5 6 J K L
FWD RESET A s o E s " N X . SKIP
 — — 7 s 2
18 19 3c 1A 38 1B 27 28 29 1E L 1 !
1 i | | { | 1 ] ] | ) 5 3
NUM ? " - ! ( 7 8 9 CHAR ALPHA v ) )
. SHIFT 2 X C v B N M BKSP SHIFT
1F
] |
1F /
' [ -
REP [ [ REP ] ._ L
= : Alternate Layout for
N OS] Proof Keyboard
No Shift/Kana Shifte~ 02 01 03 OE 05 06 07 08 09 2D 20 0A 2c oc 0D
Num Shift ————p 42 41 43 4E a5 46 a7 a8 49 6D 60 aA 6C ac 4D
Alpha Shift ——————p= 82 81 83 8E 85 86 87 88 89 AD A0 8A AC 8C 8D
Kana Symb —————- C2 c1 c3 CE C5s cé c7 c8 c9 ED EO "CA EC cc cb
L 1 I i I i 1 1 1 | | | 1 A ]
HEX K 5 - \|[FLD _ CHR. REC FLD SEL
eunct | |{Funct # Al ¥ cor * ||fourr '; 0 = W aov? ||[aov. ||l aov_ ||l Pm
SEL SEL F @3 % P9 <1I 1 P - /3 9 ] "
No Shift/Kana Shift 3= 2E 38 30 2A 10 3E 11 12 13 21 22 23 14 1D 31
Num Shift =—————- 6E 78 70 6A 50 7€ 51 52 53 61 62 63 54 5D 7
Alpha Shift =i A £ 88 BO AA 90 BE 91 92 93 A1l A2. A3 94 9 81
Kana Symb —————s- EE F8 FO EA Do FE D1 D2 D3 E1 E2 E3 D4 DD F1
. | | 1 L ! H | i 1 1 1 1 i 1 ]
TAB REC FEL || + - ) 1 ¢ $ [ 1 2 3 & r KANA
BKSP BKSP Q2 wF E 1 R 2 Th Y U u’ (= 05 Pt . . SHIFT
N6 Shift/Kana Shift——m 36 Do not 3A 15 3D 3F 16 17 24 25 26 1c 39 35
Num Shift e 76 press TA 55 7D 7F 56 57 64 65 66 5C 79 75
. Alpha Shift e B this BA 95 BD 8F 96 97 A4 A5 A6 9C B9 BS
Kana Symb e F§ key FA D5 FD FF D6 D7 E4 E5 E6 DC F9 F§
1 i ] | i i 1 1 1 I i 1 i
KANA| I NEW > : E - ' 4 5 6 SKIP RT
syme ||| Line RESETIN A 3 s+ ozl Fa ctllmwol 2l x Ly y E || A
No Shift/Kana Shift ———————~ 18 19 3c 1A 38 18 27 28 29 1E 34
Num Shift ——————————p~ 58 59 7C 5A 78 58 67
Alpha Shift = 98 99 BC 9A 88 98 A7
Kana Symb =t~ D8 D9 FC DA F8 OB E7
i I} 1
! ( 7
B 1 N = M E
No Shift/Kana Shift » 1F
Num Shift > 5F
Alpha Shift 9F
Kana Symb DF
REP REP
Alternate Layout For Katakana Keyboard




Repeat Key Test

The repeat (REP) key by itself will cause no
change in the display of registers and will not pro-
duce a keyboard click. REP, held down with anc-
ther key, should cause the other key to be repeti-
tively sampled to the register. The register will
accept the input at a time when it is not being
reset as previously explained. The display will
change once when the register accepts the input.
The keyboard should click repetitively while

the two keys are held down.

System Error Indication Test

The object of this test is to try to set the error
bit in the proper register and see if the bit sets
and also if the error alarm conditions are imple-
mented by the machine.

— Startin XR mode. ,

— Use CHAR ADV to move the cursor out to
position 18.

— Select CER mode as described for the previoUs
test.

— Press the U key to select display registefs
program.

— Observe the character above the cursor in
position 18; it should be a zero (0).

— Use the heel of your hand and press down
several keys on the keyboard to cause an
overrun error.

~ — The display should start flashing.

— The keyboard should go dead — no more clicks.

— There should a one (1) displayed above the
cursor in position 18.

8-12

Shift Key Test

The left hand character of the two characters
displayed for key codes (position 13 in the dis-
play) should always be a 0, 1, 2, or 3 as shown in
the Key Codes Chart.

— Press a key and check that the characters
displayed agree with the key code shown in
the Key Codes Chart for that key.

— Hold NUM SHIFT down and press the same
key as in the -previous steps. The left hand
character shouid increase by 4. See Table 4.

— Hold ALPHA SHIFT down and press the

~ same keys as in the two previous steps. The
left hand character should again increase by
4. In effect, ALPHA SHIFT causes an increase
of 8. See Table 4.

— Hold KANA SYMB down and press the same
key as in the previous steps. The left hand
character should increase by 12 over the no
shift character. See Table 4.

— Hold KANA SHIFT down and press the
same key as in the previous steps. The
indication. characters will be displayed in
register group 24-(fourth group from the
left in the top line). The no Kana shift
‘condition is 00. The Kana shift is 20.

-FIRST (LEFT HAND) DIGIT

(POSITION 13)
First (left hand)
digit of key code
No shift 0 1 2 3
NUM SHIFT 4 5 6 7
ALPHA SHIFT | 8 9 A B
KANASYMB |C D E F

TABLE 4

4



CE Pins for Raster Display CE Voltmeter P/N 452796
| | Accuracy Check (15 Vdc

The CE pins for raster display are located ad- Range)
jacent to the left side of the signal cable connec-
tor on the display PC board. One of the CE
pins is connected to the PC board ground. The
other CE pin is connected to the ‘video signal’
line.

To check the accuracy of the 15 volt dc range of
your voltmeter, measure the voltage drop across
the zener diode on the power supply PC board.

The zener diode has a closely controlled voltage

When the CE pins are connected together with drop of 6 volts dc with power on.

a jumper wire, the ‘video signal’ line is grounded,

thus preventing the display of characters on the Set the meter selector SW'tCh_ to the .15 voit
CRT range and connect as shown in the diagram. The

meter should indicate 6 volts dc.

Power Suppy
PC Board

ol (@]

evecevescece | OO

j

Display PC Board Original Power Supply

It may be difficuit to see the raster retrace pat- (with diode board)
tern on some display units when the brightness
control is turned all the way clockwise and char-
acters are being displayed. For these cases, the
characters can be removed from the display by
connecting the CE pins together with a jumper
wire. -The absence of the brilliant characters

will atlow the raster retrace lines to be more visible.

Ces e0s 000800
e 00 e e 0

I

6~
T™~NAC
d }* -pe
c ol -
Volts (@
S —e Power Suppy
Com. Pos . FE (+)
(6 vde) . PC Boérd
FE(-)
:' Revised Power Supply
s . {no diode board)
r—
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The CE General Logic Probe
P/N 453212

The universal logic probe provides a visual indi-
cation of a line level. The probe can also be used
to detect pulses and as a babysitter., (Refer to
handbook that comes with probe.)

Ignore the flashing UP and DOWN Iights during

POWER ON while the probe is connected to its
machine power source.

Indicator Lights

TECHNOLOGY

UP indicates an up level (+).

DOWN indicates a down level (-).

A pulsing line is indicated by
both lights being on.

Both lights are off if the line level
is from +1.0 to +2.0 Vdc for MULTI

logic setting.

Safe Operating Ranges: v

MULTI +60.0V
Logic MST 2/4 +14.0V
selector MST 1 +14.0V,

Voltages greater than the above ranges
will damage the probe.

MULTI
MST 2/4
MST 1

C <] up
‘@4 Dow1.\:

LATCH

up
NONE
DOWN

GATE REF
+1.4v
GND
-1.3V

GATING

..
I

+ @ *
GENERAL LOGIC PROBE

S——

Power Leads

Connect the black (—) lead to planar M, D13
(gnd). Connect the other (+) lead to planar M,
BO5 (+8.5V). A voltage difference of 4 to 12
volts is needed to power the probe, with the black
lead always the most negative. Do Not power

the probe with the —5 Vdc supply it can not
furnish the power required,

CAUTION: Improper connection of power
lead may cause the probe to

malfunction.

8-14

Test Terminal

The line being probed is connected to this ter-

minal. (Various probes may be attached, other
than the one shown, to aid in probing.) Do not

\use tip longer than 3 inches.
Long Probe Lead (P/N 453605)

Ground Lead

Connect this lead to any signal ground near the
probe point. Do not use frame ground.
CAUTION: Improper indications resutt

if the lead is not connected

‘to signal ground. A maxi-
mum length of 4’ can be used.

Logic Selector (TECHNOLOGY)

Selects the type of logic to be probed. Circuits
probed in the 3742 require the MULT]| setting.

LATCH Switch

Allows the probe to be used as a babysitter.

The up position allows latching the UP light on

a positive pulse. The down position allows
latching the DOWN light on a negative pulse.
NONE position resets the lights and prevents any
latching action. This position is used for most
probing in the 3742.

GATE REF Volts Switch

The use of this switch is not required for prob-
ing in the 3742. It affects only the gating ter-
minals.

GATING

The use of these terminals is not required for

. probing in the 3742.

Do not probe FET signals with gate inputs.
Gate input limits are 14 volts.



CE Alignment Check Diskette P/N 2455026

HEAD ALIGNMENT SERVICE CHECK
TRACKS

The CE diskette has special tracks written on

its disk that can be used by the CE for a fast
service check of a disk drive unit to determine

if the unit has acceptable R/W head-to-track
alignment. This service check can be used to
quickly determine which disk drive unit out

of several needs R/W head adjustment to make it
compatible with the rest of the units.

An identifier field, called a disk track ID, is
written at the beginning of each record location
in every track when a disk is initialized. There
are 26 ID fields per track. Each ID field has a
track number ID and one of the 26 record num-
ber ID’s for that track.

The special tracks on the CE diskette disk are pre-
cision written in a manner that alternately off- -
sets the ID fields of each track a certain distance
from the track centerline. Special messages to the
CE are written in the 26 record areas of each track
(see Display Data Head Alignment Service
Check). Each record-is off-set on the opposite
side of a track from its offset ID.

Since the disk drive stepper motor/leadscrew

" wheels have four discrete stop positions each revo-
lution, a set of four special tracks is provided so
that all wheel stop positions can be checked. These
tracks are located in track positions 06, 07, 08,
and 09. A second set of four special tracks is

also provided. The IDs and records are written
more off-set than they are for the first set. Track
positions are 12, 13, 14, and 15.

Note that the phase zero position of the stepper
motor/leadscrew wheels corresponds to tracks 00,
04, 08, 12, etc.

Track 00 through 04 and all tracks beyond track
16 are written with all 26 1Ds on the centerline
of each track.

Data set label 00019 defines tracks 05 through 16
as HD ALIGN TRACKS. Actually, tracks 05,

10, 11, and 16 are head alignment guard band
tracks.

Data set label 00009 defines tracks 06 through 09
as HD ALIGN

Also, data set label 00018 defines tracks 12
through 15 as HD ALIGN.

Records and IDs are written off-track center-
line on all twelve tracks, either OUT away from
the disk center hole, or.IN toward the disk
center hole. Tracks 11 through 16 are written
farther off-track than are tracks 05 through 10.

A.  Tracks 06 through 09 (also tracks 12
through 15):

1. Odd numbered record IDs are written
OuUT.
Even numbered record IDs are written
IN.

2. Odd numberedrecords are written
IN. :
Even numbered records are written
OUT. ‘

Figure 1 shows the sequential order of the
IDs and records on the disk for any one of
the above 8 tracks.

B. -  Tracks 05 and 11 {(Guard Bands):

1. Even numbered |Ds are written
IN (toward track 06 or 12).
Odd numbered records are written
IN (toward track 06 or 12).

2. No odd numbered IDs are written.
No even numbered records are written.

C. Tracks 10 and 16 (Guard Bands):

Record

1.  Odd numbered IDs are written
OUT (toward track 09 or 15).
Even numbered records are written
OUT (toward track 09 or 15).

2. No even numbered IDs are written .
No odd numbered records are written.

Matching record messages refer to each other in
pairs, like record1 refers to record 2, and record
2 refers to record 1. Record 3 refers to record 4;
record 4 refers to record 3, and so on.

1D

Any two record messages of a matching pair (with
their corresponding 1Ds) are written on the disk
180° from each other. (See Figure 1.)

-

The guard ban tracks (05, 10, 11, and 16) have
only 13 ID’s each. No record messages are dis-
playabie from the guard band tracks. |D’s have
no corresponding records. (See B and C above.)

Typical Example for Successful Display of a Pair
of Matching Record Messages:

As explained above, each odd ID is written QUT
and its corresponding odd record is written IN.
Each even ID is written IN and its corresponding
even record is written OUT. Therefore, the cor-
rect display of a pair of matching record messages
results when the Read/Write head can read cor—
rectly an OUT ID and its IN record, and then
180° away on the track can also read an IN

ID and its OUT record. (See figure 1)

" The total number of pairs of matching record
messages that can be read for any one of the four
tracks gives an indication of two mechanical ‘
condititons:

1. Head location in reference to the track
centerline.

2. How well the disk is centered while it
is clamped to the disk drive hub.

13 | 16

8,
5 /
/

i/

1D

3

in =
2
+ Out == ', Record
2\,
23
FIGURE 1
3742ML 815



DISPLAY DATA HEAD ALIGNMENT
SERVICE CHECK

Note: The machine must be operative enough to
be able to read and display track 00, and also to
seek and to read other tracks on a disk. (This disk
does not detect a maladjusted lower-limit stop.)
Use the ML to troubleshoot machine malfunctions.

— Remove the disk from the other disk unit.

— ‘Insert CE diskette in a disk drive and close the
drive cover. .

— Press REC ADV to get to data set label
00009, HDR1 HD ALIGN

— Press FUNC SEL lower

— Press UPDATE

Dependent upon head alignment, the disk drive
may or may not be able to read and match up
the first ID of track 06 with the first record

of track 06. If successful, the display will look
like this (cursor in position 001 for 128 feature
machines):

o1 0 A A 06001 UR

TRACK 6,RECORD 1 CKSTATUSLINE 06001

A correctly read and displayed record message
is one that:

1. Is displayed immediately after REC ADV
or REC BKSP with no retries.

2. Has correct data contents.

3. Has track and record numbers in the record
‘that agree with the record counter in the
status line.

— Can a pair of matching record messages be read
correctly from each of the four tracks?
Y N , ; ,
— Adjust the head (231).
— Verify the adjustment with the test
diskette.

Head alignment is OK.

*To terminate the service check, press FUNC
SEL lower followed by RETURN TO INDEX
key. The CE diskette may be removed from the
disk drive as soon as the data set label in track
00 is displayed.

DISPLAY DISK TRACK IDs HEAD

HEAD ALIGNMT O!( IF RECORD 2CAN BE READ ALIGNMENT SERVICE CHECK

If not successful, there wil! be a pause while
the machine is retrying, then an error will be
displayed for no record found (2) or read (4).
RESET the error and press REC ADV.

The objective of the alignment check is to
find a pair of ““matching’’ record messages in
each alignment check track that read and dis-
play correctly. The tracks are 06, 07, 08,
and 09.

Matching record messages refer to each other
in pairs, like record 1 refers to record 2,

and record 2 refers to record 1. Record 3
refers to record 4; record 4 to record 3, and
so on. (See example above.)

If the disk drive does not pass the read/write head

. alignment service check using the matching record

messages on the CE diskette, you may do the
following as a further check on head alignment:

1. With the CE diskette installed, put the
machine into CE mode display disk track
IDs, and move the R/W head to track 12,
13, 14, or 15 by successively pressing the
space bar.” (See CE Mode, page 8-1, for
details of CE mode operation and how to
interpret disk track 1Ds.)

2. Remove or move the display'mirror assembly
so that you can watch the display from the
rear of the machine.

3. Now manually turn the disk drive stepper
motor wheel a small amount in one direc-
tion to see if more IDs can be made to
display for that track. Be sure the track
1Ds, the first character of eachgroup of four,
do not change to indicate an ad]a‘cent track.

8-16

4. . If the first direction is not successful, re-
select (using the space bar) the same track
selected in step 1, and then manuaily turn
the disk drive stepper motor wheel a small
amount in a direction opposite to the first
direction to see if more ID’s can be made to
display. You may have to try the above
steps more than once in order to find the
right setting of the stepper motor wheel.
Another way to refresh the display is to

_ press RESET once, then press the 4/J
key. The head carriage will not move in
this case. '

Note: Some machines will have CE Mode
ROS that will cause the display to refresh
each disk revolution that 26 ID’s are not
read. The display will seem to be flashing.
This is a dynamic mode of operation that
allows observation of the changing number
of ID’s read as the head carriage is moved
manually. If all 26 ID’s can be read cor-
rectly, the display will stop flashing.

If either step 3 or 4 is successful in displaying more
1D’s correctly, (or all 26), the read/write head is
out of alignment. Do the read/write head adjust-
ment outlined in service aid 231 of the ML after
terminating"thié service check. {( *) '

If neither step 3 or 4 is successful in displaying
more |D’s correctly, the trouble is other than -
read/write head alignment. Terminate this

service check (*) and return to a MAP in the ML
based on the error code displayed or other symp-
tom. Remember that you have checked read/write
head alignment only. That shouldn’t be necessary
again until you are ready to verify a fix.



Service Notes

The special tracks on a CE diskette can be verified
for adequate signal amplitude and presence of
ID’s and records if the read/write alignment ser-
vice check can be performed successfully in
another disk drive unit.

During the display disk track ID’s head alignment
service check, if the read/write head is moved so
that no ID’s are displayed, it will be necessary

to manually move the stepper motor wheel to

a point where at least one ID is displayed in order
to be able to step track by track with the space
bar. It may become necessary to remove the
diskette and press the RESET key so that the
disk drive accessing mechanism gets recalibrated
with the access control counter, If after rein-
stalling the diskette record 08 of track 00 is

not displayed, power down and wait five seconds,
then power up to cause the recalibration proc-
edure to be executed.

.

Diskette Special Handling

All diskettes undergo small reversible dimen-
sion changes with changes in ambient tempera-
ture and humidity. Allow the CE Diskette to
stabilize to a new environment before use.
This takes a few minutes up to a few hours
depending on the magnitude of change.

Storage in sunlight, or temperatures exceeding
110°F, are apt to cause irreversible dimension
changes which degrade precision of the disk-
ettes alignment tracks. The CE diskette is a
service aid only, consistant conflict between

it and the mechanical alignment tool is cause
to replace the CE diskette.

3742ML  8-17



Offline Field Totals
Test Procedure

— Set AUTO REC ADV switch up.
— Load the CE Diskette, PN 2455026.
— REC ADV to data set label 00011. —
(The cursor is in position 001 in
128 feature machines.)

— Press FUNC SEL lower
UPDATE

— Execute, with the following procedure,

the displayed instruction to load four
programs.

Press REC ADV
FUNCT SEL lower
PROG LOAD
1

REC ADV

FUNCT SEL lower
PROG LOAD

2

REC ADV

FUNCT SEL lower
PROG LOAD

3

REC ADV

FUNCT SEL lower
PROG LOAD
4

REC ADV—

— Press RESET
— REC ADV to data set label 00012.—

0l 0 A A 00011 X R
HDR1 OFF-LINE TOT PROG 080 39001 39026

P 39006
01 0] A A 39001 UR
OFF-LINE TOT TEST LOAD THE FOLLOWING

4 PROGRAMS IN PROGRAM STORAGE 1 THRU 4

01 0 A A 39002 X R
N12-—————————— E
- {12 dashes)
0L 0 A A 39003 X R
N23———————————— E
- (12 dashes)
0L 0 A A 39004 X R
N23-—————m———— E
(11.dashes)
0L 0 A A 39005 X R

4£1,00LWS;200LNS,yX;300LWXE002NA, B,

The READ/WRITE head
returns to the index track
(label 00011) and the
display shows a ‘G’ error.

0L 0 A A
HDR1L OFF-LIN TOT DATA
p :

00012 X R
080 40001 40026
40023

818



— Press FUNCT SEL upper
COMPUTE FIELD TOTALS

— Wait for the computation to
be finished. =

- Press FUNCT SEL upper ,
DISPLAY FIELD TOTALS

— Examine the display to confirm
correct field totals. —
— Press RESET.

The field totals test is complete;
the diskette can be removed.

Starts an automatic
computing routine. The
display shows, in rapid
succession, the following
22 records containing
test data:

01 0 A A 40001 F
SATIT1TT111111A

40002 VB2222222222228B
40003 SC333333333333C
40004 VDA444444444444D
40005 SE 555555556555k
40006 VF666666666666F
40007 SG777777777771G
40008 VH888888888888H
40009 S| 9999999999991
40010 VAM11111111111J
40011 SB 222222222222K
40012 VC333333333333L
40013 SD 444444444444M
40014 VEb555555555555N
40015 SF 6666666666660
40016 VG777777777777P
40017 SH 888888888888Q
40018 VI 999999999999R
40019 XA1111111111111
40020  XB2222222222222
40021 - X1111111111111

01 0 A A 40022 F
X33333333333333

01 0 A A 00012 X R
HDR1 OFF-LINE TOT DATA 080 40001 40026
P 40023

01 -0 A A 00012 X R
9999999999999 + 44444444444444+
IAARERERRRRRRES

3742 ML
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CE TOOLS

@q up MULTI
: MST 2/4
'@4 DOWN MST 1

LATCH

upP
NONE
_DOWN

GATE REF

T +1.4v
GND
—1.3V

GATING
+©
-O

TECHNOLOGY

milhis|

Mm: O

¥= GENERAL LOGIC PROBE

CE General Logic Probe

PN 453212

*{long probe lead)
PN 453605 -

\\\\\m

L2 Z272027

AT TEI TS, /‘((((\\‘
ARASEERRNS

Terminal Assembly Probe
PN 2594238

Cable Extender
_PN 5998763

CE Voltmeter
(15 Vdc range) (PN 452796)

Voltmeter leads with
SMS connectors
PN 2124599

T

=) 4T

CE Head Adjusting Tool
PN 2200698 ’

CE Diagnostic Diskette, PN 2455026

Function Control Feature
Diagnostic Diskette

8-20

Without Proof Keyboard, PN2446088
With Proof Keyboard, PN2446089
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Productions Statistics (Enter Mode)
Productions Statistics (Read Index Mode)
Program, How to Make
Program, Load
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- Record Insert
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Search Content
Search EOD

 Search Masks

Search Sequential Content

Self Check

Update

Verify (With Field Correct)
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OPERATING PROCEDURES
FLOWCHARTING CONVENTIONS

The flowcharting symbols used in the operating
procedures flowcharts are:

D

Entry/Exit Processing
Keying Display
Manual Operation On-Page Off-Page
Connectors

Most of the symbols are self-explanatory, but the
following symbois deserve comment:

Identifies specific keys to press
on the keyboard, or refers to
keyed data.

Refers to a specific MAP.

Decision

Document

Comment

Identifies information displayed.

3742 ML
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3742 DATA STATION

Operator Display

|
|
Cursor Program Program Disk 2 | Machine
Position Number Shift Address | Status N
1-3* 12 Code 20 31-35 : 40 \
) AN
Error Begin Disk 1 Machme h \
Code Field Address | Mode
7-1\0 .\ Code 17 25-29 38 39

\
1| 001 K 0 A A

2|l DATA LINE._
3] Momeee DATA LINEaa—

l'The Display Unit displays three lines of

information.

* Cursor Position

Positions 2 and 3 only on 80-record-length

machines,

Data Set Label

A dash {—), between mode and
status, indicates the alternative
method of record advance was
selected.

Fields in heavy lines are required by the 3740 data

entry system.

Code Displayed

N
R
w

K 4] |s 13 j23 278 |29 33] I35 39

RN EREEREEE llJJIllJIIRlIdlIIIBl_l.I LIELI
. ecor eginning n

| HDR1 I Data Set Name Length I of Extent I of Extent

41)42|43] |45 73

Multivolume Indicator
File Protect

Data Set Accessibility
Bypass Data Set

End of Data

L Verify Mark

92

Mode of Operatlon

Field Correct
Enter

Field Totals (offline only)
Initialize

Modify

Search

Update

Verify

Read Index
Customer Engineer
Record Insert

Status

Not Ready (disk not loaded)
Ready
Wait



Power On and Read Index

Read Index Mode
. START
1. Any operation can be selected from Read

Index mode.

\ Replace secure
disk with non-
secure disk

2.  Press REC ADV or REC BKSP to read and Yes

display any record on the index track (00).

Power on 3.  Data set records on the index track are 08
through 26.
4.  To select a data set, record advance or
record backspace to the record (00008 XR
through 00026) containing the desired (ready)
23-second delay 30 second delay data set.
for power-on — —if 128 feature is . -
diagnostics installed. 5. All 'operatnons must be performed within the
limits of the selected data set.

NUM SHIFT/RESET
Qead Display ModD
Diagnostic Yes
error
No )
Bad data
set label
Disk drive power

¢

on reset (resets

drives to index »

track) \ » »

‘ ] Third try No Yy
£s Use MAP 2-1
. Yes \—/—_
P No
X N No ower off
Not Ready

Key in data set label

Use MAP 5-1

Insert
diskette

Wait 5 seconds

M
REC ADV

FUNCT SEL lower >
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Modify Index

XR
{Read index

No

mode)

\

Yes

]

Key in fabel
modifications

FUNCT SEL lower

RETURN TO INDEX

FUNCT SEL lower

XR (Read
Index mode)

o

REC ADV or REC BKSP!
to required data set
label

6 No

o

error

Yes

The selected data
set label is deleted.
Label data can be
written after reset

NUM SHIFT and RESET

MR (modify
mode)

RESET

—'__l

REC ADV

error

Yes

94

Buzz to indicate
end of data set
label modification

|

Perform error re-
covery (see Data
Set Label ERP
Procedures), then
continue

XR (read
index mode)

(i)

sTop

@



Delete Data Set Label

START

XR (read
index mode)

REC ADV or REC,
BKSP to required
data set label

6 Yes

DELETE REC

error

No

FUNCT SEL lower

MR (modify
mode)

RESET

Index data set
label is deleted

Buzz to indicate
end-of-data set
label deletion

D in position 1
of record

sTOP

3742 ML
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Enter

When enter mode is selected, both the current
record buffer and the preceding record buffer

are filled with blanks. Keyed characters are then
accumulated in the current record buffer until an
entire record is entered. The record can be chang-

ed or corrected if record advancing hasn’t occurred.

At the time record advancing occurs, the current
record is moved to the preceding record buffer,
and written to disk. The image of the last record
entered remains in the preceding record buffer
until record advancing occurs again.

Read

Yes

START

Index mode

FUNCT SEL lower
RETURN TO INDEX

XR (read
index mode)

REC ADV or REC
BKSP to required

data set label

NUM SHIFT and RESET

FUNCT SEL lower

Data set label ENTER
deleted. Go to
good label

erased)

RESET

ER (enter mode)

Status line of
first record in
data set (pre-
ceding data

Go to unprotected
data set




Enter data

REC BKSP

(’\

T errors will not
occur if AUTO REC
ADV switch is on

Cursor returns to
first character

position of record

Terminate

Update a
preceding
record

RESET

record

[

REC ADV

REC BKSP to first
record to be updated |

Allotted number of
records within data
set have been used.
Machine enters
Read index mode, |
program zero

UR (update hode)

Enter
more data

Update records

FUNCT SEL lower
RETURN TO INDEX

{ STOP )

RESET
REC ADV to first un-
written record to return
to enter mode
XR (read
index mode)

ER (enter mode)

3742 ML
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Update

START

Index, Verify
Field Correct, Update
: or Search
mode

Yes

FUNCT SEL lower
RETURN TO INDEX

FUNCT SEL lower
UPDATE

B Yes ‘ Bad data
error set label

No

EOD = BOE No v, vy

data on selected es " RESET
error

data set

No

UR (update :
mode) ~ - Correct label

RESET

Preceding
mode Read
Index

No

First non-deleted
record in data
X ,

REC ADV or REC BKSP

to written data set
- Record current

when Update
mode selected

®




Y

Update record

REC ADV

Unwritten
- record

to required record

REC ADV or REC BKSP

Terminate

Select
another
‘mode

See correct
operating
procedures

XR (read index
mode, E error)

ER (enter
mode)

REC ADV to first
unwritten record

XR (read
index mode)

RESET

See Enter
procedure

XR (read
index mode)

‘ STOP ’

3742 ML
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Verify (With Field Correct)

Index, Update
Verify or Field
Correct
ode

Yes

FUNCT SEL iower
RETURN TO INDEX

FUNCT SEL lower
Verify '

VR
(verify mode)

Bad data - : FESET
set label

EOD = BOE .
No data on se- » orrect
label

lected data set

REC ADV

or REC BKSP
to written data
set

Ye.s

RESET

Preceding
mode Read
Index

First nondeleted

REC ADV or REC
record in data set

BKSP to unprotected
data set label

Record current
when Verify
mode selected




Verifying data

End
of
record

RESET
REC ADV

No

Yes

Machine enters
Read Index mode
and writes a verify

mark on data set
label

Complete rec-
ord with cursor
at position

causing error

RESET

RESET -
&

bup

Is
this a DUP
field

XR (read
index mode)

Character being
displayed

Enter
displayed
characters

Field correct

Cursor moves to
first position of
current field.

CR (Field
Current mode)

Field data

/ Character causing

\ mismatch

//_R' (verify

Cursor returns to
first position of
current field,
machine returns to
Verify mode

mode)

3742 ML
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Search Address '

REC ADV or REC BKSP]

to written data set REC ADV

START
Read 6 No
FUNCT SEL lower
- Index, Enter, Update, error
c ' EX
~\.0r Search mode RETURN TO IND
Yes
Yes
) A deleted record
FUNCT SEL lower ; | | | ' has been addressgd
Search address NUM SHIFT and RESET ’ RESET
Select a valid ad-
Bad data dress between
- set label - BOE-1 and EQOD-1
‘ that is not on the
index cylinder
e N | FUNCT SEL oy
data on selected | RESET ower
data set : RETURN TO INDEX
e ["see upDATE
operating pro-
cedure to con-
RESET Enter address Correct
. label

o



Search EOD
START
Read Index
! FUNCT SEL lower
Enter, Search or Update RETURN TO INDEX
mode
Yes J!
FUNCT SEL lower
SEARCH EOD
RESET
j REC ADV or
EOD = BOE no REC BKSP to
data on selected a non-deleted
data set data set
| L
Machine returns to
RESET home index. Try
a different data
set
l [
REC ADV or REC BKSP RESET
to written data set
[

Last record in
data set

UR (update
mode)

See UPDATE oper-
ating procedure

to continue

REC ADV or REC BKSP

to a good data set

l

3742 ML
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Production Statistics

Read Index Mode

XR
Read Index

FUNCT SEL lower
RETURN TO INDEX

Yes ]

XR (read
index mode)

FUNCT SEL lower
DISPLAY PROD STAT

Production
statistics

production statis®
tics counters

Machine returns to
index track and dis-
plays data set label

XR (read
index mode)

9-14



Production Statistics

START

ER
{enter mode)

Enter Mode

No

Yes

FUNCT SEL lower
ENTER

REC ADV to EOD

T

ER (enter
mode)

FUNCT SEL lower
DISPLAY PROD STAT

Production
statistics

production statis®
tics counters

Not program zero
or data has been
keyed.

- Record length -
less than 21

L

REC ADV

ER (entgr mode)

See enter operating
procedures to con-
tinue.

I

Statistics written
in first 21 positions|
of current record.

]

3742 ML
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Search Content and Search Sequential Content

Search Masks

Search Content and Search Sequential Content
both require a search mask.

Search Content Mask

A Search Content mask contains part or all of
the data contained in the record being located.
Data selected for a search mask must appear in
identical positions in the mask and the corres-
ponding record.

Search Sequential Content Mask

A Search Sequential Content mask is the same as
a Search Content mask, but the records being
searched must be in ascending alpha numeric
order by search field. That is, the search field of
each succeeding record must have a higher value
than the search field of the preceding record.

ead
Search,

conte
date

Page 9-17

%

mode on search seq.

Index,

Ent
or =nter FUNCT SEL lower

nt or up- ‘RETURN TO INDEX

mode

Search
sequential

FUNCT SEL lower
SEARCH SEQ
CONTENT

FUNCT SEL Lower
SEARCH CONTENT

dlsplay\

blank?

DELETE

FUNCT SEL lower
REC

Search mask (see
description of search
masks given on this

page)

REC

)
)
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Search
sequential

FUNCT SEL lower
SEARCH CONTENT

error

Yes

The record has
not been found

RESET

FUNCT SEL lower

SEARCH SEQ
CONTENT

No.

FUNCT SEL lower
RETURN TO INDEX

Is
displayed
mask OK

Yes

New search mask

REC ADV

UR (update
mode)

Yes

Data for Update mode

REC ADV

UR (Update
mode or ER
(Enter mode)

FUNCT SEL lower
RETURN TO INDEX

STOP

Empty data set

Reset

REC ADV to

desired data set

¢

Page 9-16
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Offline Field Totals

The offline field totals feature is used to obtain
totals from records that have already been entered,
updated, or verified. The offline field totals
feature uses the three 19-digit accumulators to add,
under program control, data in specific fields into
the assigned accumulator. A field total may in-
clude any number 0-9 and any of the 256 EBDCIC
codes. All codes with low order 4 bits equalling
0-9 are added with a value 0-9. All other codes
have the value of zero. All fields in which the
units position codes have the high order bits equal
to A, B, or D, are negative fields.

The offline field totals feature allows the user to
read field totals from an accumulator into a
record with or without resetting the accumulator.

Selecting Offline Field Totals

Offline field totals feature can be selected from the

read index or update mode. When this feature is

selected, the mode changes to field totals and an

F is displayed on the status line. To perform off-

line field totals:

1. Insert diskette and close cover.

2. Load the program and mask statements need-
ed to obtain the field totals.

3. If in the update mode, position the disk to
the first record to be used in the field
totals operation.

4.  Turn AUTO REC ADV switch on for auto- .
matic record advancing.

5. Press FUNCT SEL upper.and COMPUTE
FIELD TOTALS.

The accumulators are reset to zero, and the field
totals operation begins. Records are processed
under control of the program specified in the mask
statements. Field definition characters are ignored,
except those followed by a number. Field totals
fields are identified by following a field definition
character with a 1, 2, or 3 which specifies which of
the three accumulators is to be used. The second
and third positions after the field definition char-
acter can be used to cause the field to be accumu-
lated into two or three accumulators.

The low order 14 digits of a field totals field are
added into the specified accumulators. Overflow
beyond 19 digits in an accumulator is not in-
dicated. Deleted records are bypassed. Disk errors
and invalid mask statement errors stop the field
totals operations.

If AUTO REC ADV is turned off, the field totals
operation stops and the record following the last
record processed is displayed. Press REC ADV

to process the record displayed and advance to

the next record. Pressing RESET during a field
totals operation changes the mode to update mode.

At the end of a field total operation, the accumu-
lators retain the field totals. If the end-of-data
address is reached, the data set label is displayed
and the mode changed to read index mode.

START

Load field totals
program and mask
program {masks
are described on
the following page)

FUNCT SEL lower

index or update
RETURN TO INDEX

Read
index mode

XR (read
" index mode)

REC ADVor REC
BKSP to required data
set label.

(update mode)

REC ADV or REC
BKSP to required
data record

from selected No
record to EO

918



FUNCT SEL upper
COMPUTE FIELD
TOTALS

FR (field
totals mode)

REC ADV through
required record(s)

*

Data
set label dis-
played.

FUNCT SEL upper
DISPLAY FIELD
TOTALS

Field totals

Turn on
AUTO REC
ADV

FUNCT SEL upper
COMPUTE FIELD
TOTALS

FW (field
totals mode)

1

Machine automatic-
ally field computes
records; when EOD
reached, goes to
Read Index mode

XR (read
index mode)

FUNCT SEL upper
DISPLAY FIELD
TOTALS

Field Totals

Zero
field totals
counters

R

RESET

Ter-
minate field
totals

Zero
field totals
counter

UR (update
mode)

FUNCT SEL lower
RETURN TO INDEX

*Negative Totals

VOVOZ2r R
3
3
7]
CONODNDWN =0

The field totals are negative if the units position
contains one of the following characters:

XR (read
index mode)

3742 ML



Writing Field Totals Into Records on Disks

After field totals are accumulated in the accumu-
lators, the contents of the accumulators can be
written into a field in the record on disk. This

is done by programming the field in the record
into which the total is to be read with the field
definition character B followed by 4, 5, 6, 7, 8,
or 9. If 4, 5, or 6 is specified, the contents of the
accumulator does not change. If 7, 8, or 9 is
specified, the accumulator is reset to zero. (4
and 7 specify accumulator 1, 5 and 8 specify ac-
cumulator 2, and 6 and 9 specify accumulator 3.)

If the field in the record that the accumulated
total is to be read into is shorter than the accumu-
lated total, only the low order digits of the accu-
mulator are read into the field in the current
record buffer, If the field in the record is larger
than the accumulated total (19 digits), the total

is right-adjusted in the field and the remainder of
the field is filled with zeroes.

Sample Field Totals Procedure

— Press FUNCT SEL lower

— Press RETURN TO INDEX

— Press FUNCT SEL lower

— Press DISPLAY FIELD TOTALS

— Press R

— Set AUTO REC ADV switch on.

— Enter the following N

— Press NUM SHIFT and U

— Press E

— Press FUNCT SEL lower

— Press PROG LOAD

— Press U

— Enter the following < 1. {include period).

— - Press FUNCT SEL lower

— Press PROG LOAD s

— Press |

— Press SEL PROG

— Press U

— Press FUNCT SEL lower

— Press ENTER

— Hold REP and press U key to enter 32 records.
(32 records in this example)

— Press FUNCT SEL lower

— Press RETURN TO INDEX

— Press FUNCT SEL upper

— Press COMPUTE FIELD TOTALS

— Press FUNCT SEL upper

— Press DISPLAY FIELD TOTALS (if 32 records
were accumulated, display should be +352)

— Press R

Mask Statements

A mask statement can be used to cause a particu-
lar program to be selected to process a particular
type of record. The mask statement has the fol-

lowing formats:

<FCCCWM ,M,M.

or

<FCCCNM,M,M.

The characters in the mask statement format have
the following meanings:

Characters

<

CCcC

Wor N

Meaning

This character identifies the pro-
gram as a field totals mask format
and must be in the first position
of every program buffer used for
mask statements.

The F stands for any character 1-9
or A indicating which field totals
program is to be selected if this
mask statement is satisfied.

CCC stands for a 3-digit position
number indicating the position of
the data record that is to be com-
pared with the mask: 001-080
(001-128 if the 128-record-length
feature is installed.)

W indicates the position in the
record must contain the charac-
ter used as a mask for the search
to be satisfied. N indicates that
the record position must not have
the mask character.

M stands for the character with
which the record position is to

" be compared. This is called

the -mask.

A comma (,) must separate mask
characters.

9-20

The mask statement <1010WA, B, C. means that
the data record is processed by the off-line field
totals program in program buffer 1 if position 10
of the data record contains at least one of the
characters A, B, or C. The mask statement
<1010NA, B, C. means that the data record is proc-
essed by the off-line field totals program in program
buffer 1 if position 010 of the data record does not
contain any of the characters A, B, or C.

The & character can also be used in a mask state-
ment to perform a logical ‘and’ function. For
example, the mask statement <1001WA,B&010WZ,
means that the data record is processed by the

field totals program in program buffer 1 if position
001 of the data record contains one of the charac-
ters A or B and position 010 of the record con-
tains the character Z.

If more than one mask statement is specified in a
program buffer, each mask statement must be sep-
arated by a semicolon {;). The last character in a
program buffer must be either a colon (:) or a
period {.}. The colon indicates that the mask state-
ments are continued in a higher numbered pro-
gram buffer. (If a colon is specified after aW,

N, or comma, the colon is treated as a mask char-
acter.) The period indicates the end of the last
mask statement. A program number followed by
a period (1.) indicates an unconditional program
selection.

If none of the mask statements are satisfied by the
data record, the data record is not processed by
the field totals program.

Example

An offline field totals operation is to be performed
on a data set that contains several different kinds
of records. The field totals operation to be per-
formed depends upon the content of the records.

The following table shows the field totals opera-
tion to be performed for each record type. If

the record type indicated by the first column in
the figure contains the data indicated by the
second column, the operation in the third column
needs to be performed.

Depending upon the type of record, one of four
different types of field total operations are
performed: (1) add a field to both accumulators
1 and 2, (2) add the field to accumulator 2 only,



a Cin position

Record
Type |Contents Desired Operation
1 A in position 10 Add the field in po-
and a B in posi- sitions 30-35 of the
tion 250r Ain record to accumula-
position 10 and tors 1 and 2

25
2 Numbers in Add the field in po-
position 50 sitions 30-35 of the

record to accumu-
lator 2

3 Positions 50
through 55 are
blank

Read the contents of
accumulator 1 into
the record in posi-
tions 1-10 and reset
accumulator 1

4 All records that
do not satisfy the
conditions of the
other 3 types of
records

Add the field in po-
sitions 30-35 of the
record to accumu-
lator 3 '

.

Program buffer 3 contains the program for the
record that accumulator 1 is to be read into.
The accumulator is read into positions 1 through
10 of the record. The program also causes
accumulator 1 to be reset to zero. The program
in program buffer 3 is:

Program buffer 4 contains the program to add

the field in position 30-35 of the record into
accumulator 3 if the conditions to use the program
in program buffers 1-3 are not satisfied. The pro-
gram in program buffer 4 is:

B N3--E

To cause the program that is to process each record
type to be selected automatically, you write mask
statements. Each mask statement indicates the
condition that must be satisfied before a program

is selected. The mask statements for this ex-

ample begin in program buffer 5. Each mask
statement is separated by a semicolon. The colon

is used at the end of program buffers 5 and 6 to

(3) read the contents of accumulator 1 into the
current record buffer and reset the accumulator,
or (4) add the field to accumulator 3. Four dif-
ferent programs are required to do these opera-
tions. '

This example used program buffers 1-4 for these

programs. -Program buffer 1 contains the program

to add the field in positions 30-35 of the data
record into accumulators 1 and 2. To program
a field as a field totals field, use any field defini-
tion followed by 1, 2, or 3 to indicate the
accumulator. All field definition characters in
the program except those used by field totals
are ignored.

In this example, all fields except the field totals
_field are programmed as bypass fields. The pro-
gram in program buffer 1 is:
B N12---E
Field totals
field positions 30-35

Program buffer 2 contains the program to add
" the field in positions 30-35 of the data record
into accumulator 2. The program in program
buffer 2 is: ‘
B N2----E

Field totals

field in positions 30-35

indicate the mask statements are continued in
the next program buffer. The mask statements

follow:

Program Buffer 5

<1010WA&025WB,C ;2050W0,1,2,3:
——— N

Selects program level 1
if position ten contains

an A and position 25
contains a B or C.

Program Buffer 6

— N ——m—

Selects program level 2 if
position 50 is numeric. This
mask statement is contin-
ued in program buffer 6.

<4,5,6,7,8,9;3050Wb&051 Wb&052Wb &053Wb &:

Continued from pro-
gram buffer 5

Program Buffer 7
<054Wb&055Wh;
N\ ——
Continued from -
program buffer 6

Selects program level 3 if
positions 50-55 are blank.
(The b in the example rep-
resents a blank space.)

This mask statement is con-
tinued in program buffer 7.

4,
Selects program level 4 if

another program level has
not been selected.

3742 ML
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Self-Check | Self Check

START

XR"-
Read Index

Modulus 10

Modulus 10 is designed to detect either incorrect

keying of a single digit or a single transposition.
FUNCT SEL lower The following arithmetic process is used to gen-
RETURN TO INDEX erate the check digit, regardless of the method of

Mode generation employed (generator, computer, or
manual):
Yes )
1. The units position and every alternate
position of the basic code number is multi-
plied by 2.

XR (Read
Index Mode)

2. The digits in the product and the digits in

Change data or the basic code number that are not multi-
Correct the RESET self-check char- plied by 2 are crossfooted.
error acter entered
REC ADV or 3. The crossfooted total is subtracted from the
REC BKSP to next higher number ending in zero.
required data
set. . . -
NUM SHIFT/-(dash) 4, The difference is the check digit.
or ‘
ALPHA SHIFT/-(dash
Load Program dash) - Example:
(see Program Load ,
operating proce- Basic code number 61248
dures) Units and every alternate posi-
NUM SHIFT/P ' tion of basic code number 6 2 8
. Multiply by 2 X2
Product 1 2 5 6
§EL PROG b Digits not multiplied by 2 1 4 i
(1'°:;a"‘ number Cross add 142+145+4+6 =19
i Next higher number ending in zero 20
Subtract crossfooted total - -19
RESET Check digit 1
Self-checking number 612481
Other Examples:
Enter, update, or ‘ S Self-Checking Number
verify data Basic Code Number Basic Code  Check Digit
45626 45626 9
30759 30759 5
73074 73074 7

XR (read RESET In Modulus 10 self-checking, the space and zero
index mode) : have the same numeric value; therefore, spaces

can be substituted for nonsignificant leading zeros.
The use of spaces is valid only when they are keyed.




Modulus 11

Modulus 11 is designed to detect single digit
mispunches, single transpositions, and double
transpositions. The main feature of this sys-
tem, distinguishing it from other self-checking
number systems, is that it is based on a weighted

checking factor for each digit in the basic number

being tested. Regardless of how the seif-check
digit is generated, the following arithmetic proc-
ess is used:

1. Each digit position of any basic number is
assigned a weight (checking factor). These
factorsare: 2,3,4,5,6,7,2,3,4,5. ..

starting with the units position of the num-

ber and progressing toward the high-order
digit.

2. In the following example, write the num-

ber as illustrated, leaving space between the

digits.

3. Below each digit, starting at the right and
working left, place the corresponding
checking (weighting) factor.

4.  Multiply each digit by its checking factor
and add the products.

5. Because this is a Modulus 11 operation,
divide the sum of the products by 11, and
subtract the remainder from 11. The re-
sult is the check digit.

Example

In Modulus 11 operation, basic nurnbers that re-
quire a check digit of 10 cannot be used as self-
checking numbers. The accounting systern must

be adjusted to eliminate such numbers from codes

that are to be self-checked. |f an operator is

generating check digits and punches a basic num-

ber requiring a check digit of 10, the machine
indicates an error condition. :

Self-check fields are specified in the program by
the use of one of the characters C, G, M or H,
F, L as the field identification character. The
field definition characters have the following
meanings:

CorH — modulus 11 or 10 — Normal
Gor F — modulus 11 or 10 — Skip
Mor L — modulus 11 or 10 — Dup

Blank fields (fields totally filled with the blank

character) will check correctly in the Enter mode,

but will cause an error in the Verify mode.

Basic number: 943457842
Write digits of basic number:

From right to left, write
checking factors:

Add the products:

36+12+6 +28+30+35+32+12+ 4 =

Divide: 195 divided by 11 = 17 plus a remainder of 8
Subtract: 8 subtracted from 11 = 3 (the check digit)

The new self-checking number is: 9434578423

Total 195

3742 ML
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Copy Data Set (to EOD)

Yes read index

mode, station

FUNCT SEL. lower
RETURN TO INDEX
(station 2)

XR
(read index
mode, station
2)

FUNCT SEL lower
A
The preceding (station 2)
steps released
station 2; there- f———————
maining steps are
done at station 1

AXR
(station 2)

XR
(read index
mode)

FUNCT SEL lower
RETURN TO INDEX

Yes —

XR (read
index mode)

REC ADV or REC
BKSP to label of
receiving data set

Merging
required

FUNCT SEL lower
SEARCH EOD

1
FUNCT SEL lower
ENTER REC ADV
I

ER (enter
mode)

FUNCT SEL upper
DISK 2 REC ADV

9-24



FUNCT SEL upper

NUM SHIFT/COPY

error

No

Yes

Setup was bad
for copy. Cor-

rect it.

®

EW (enter
mode, wait)

Any
numeric error
(0-7)

ER
(enter mode)

Copy
another data
set

Yes

FUNCT SEL lower
RETURN TO INDEX

XR (read
index mode)

ER
(enter mode)

NUM SHIFT and RESET

Tz N
~—

REC BKSP

K_\

FUNCT SEL lower
DELETE REC

REC ADV

TN
\;—)\/\/

Write down
disk 2 address

NUM SHIFT and RESET

E

REC ADV

‘FUNCT SEL upper
DISK 2 REC ADV

T e

—

FUNCT SEL upper

NUM SHIFT/COPY

—

»

FUNCT SEL lower
A

XR (read
index mode)

FUNCT SEL lower
UPDATE

REC ADV to the
address of the error

Enter the correct
data (see Enter Op-
erating Procedures)

l.______.

FUNCT SEL lower
RETURN TO INDEX

3742ML 925
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Copy to a Specified Address
«=D

read index
.mode, station
2

XR
{read index
mode)

Yes FUNCT SEL lower

RETURN TO INDEX

FUNCT SEL lower
RETURN TO INDEX
(station 2)

XR (read N
index mode)

—]

. XR
{read index
mode, station
2)

- REC ADV or REC
BKSP to label of
receiving data set

"FUNCT SEL lower

Merging FUNCT SEL lower

A required SEARCH EOD
(station 2) _
l
The preceding »
steps released ‘ , FUNCT SEL lower
station 2; there- r——— — —— — — ENTER REC ADV

maining steps are
done at station 1

FUNCT SEL upper
DISK 2 REC ADV




Copy

Yes

to start at
BOE

FUNCT SEL lower

Search
content

NUM SHIFT and
SEARCH ADDRESS

NUM SHIFT and
SEARCH CONTENT

SR (search mode)

FUNCT SEL lower
DELETE REC

Enter data for
content or address
search (see Enter
Operating Proc-
edure)

|

FUNCT SEL upper
DISK 2 REC ADV

error

Yes

No

RESET

{
\

FUNCT SEL lower

Search
content

NUM SHIFT and
SEARCH CONTENT

NUM SHIFT and
SEARCH ADDRESS

SR (search mode)

|

FUNCT SEL lower
DELETE REC

Enter the correct
data (see Enter Op-

FUNCT SEL upper

erating Procedures) ]

L |

NUM SHIFT/COPY

No !
error

Yes

RESET

) :

Page 9-28
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Copy to a Specified Address (Cont)

Page 9-27 ‘ ER (enter mode)

Enter the cor-
rect data (see
Enter oper-
ating procedure)

EW (enter
mode, wait)
‘ \ Write down
Yes disk 1
. Yes
numeric error
(0-7)
FUNCT SEL lower
ER (enter mode) NUM SHIFT and RESE) NUM SHIFT and RESE} UPDATE
FUNCT SEL upper
DISK2 RETTO v
INDEX REC ADV to the
] REC BKSP REC ADV address of the error
Disk 2 is in
read index mode.

RETURN TO INDEX

FUNCT SEL lower
RETURN TO INDEX

XR (read
index mode)

FUNCT SEL lower
A

I FUNCT SEL lower FUNCT SEL upper
| DELETE REC ‘ DISK 2 REC ADV
FUNCT SEL lower

FUNCT SEL upper )
' STOP

(NUM SHIFT and COPY

il




This page intentionally left blank.

3742ML 9-29



Copy Image (to EOE)

, START

Yes

read index
mode, station

FUNCT SEL lower
RETURN TO INDEX
(station 2)

|

XR
(read index
mode, station
2)

XR
read index
mode

FUNCT SEL lower
RETURN TO INDEX

XR (read
index mode)

REC ADV or REC
BKSP to starting
address of receiving
disk

FUNCT SEL lower
A
(station 2)

The preceding
steps released

_ station 2; there- |} —— — — — — — —
maining steps are
done at station 1

FUNCT SEL upper
DISK 2 REC ADV

FUNCT SEL upper

NUM SHIFT and COPY

o




EW (enter
mode, wait)

numeric error
0-7)

ER (enter mode)

- Write down
disk address

NUM SHIFT and RESET

XR (read
index mode)

FUNCT SEL lower
A

XR (read
index mode)

FUNCT SEL lower
UPDATE

[

REC ADV to the
address of the
error

l

Enter the correct
data (see Enter
Operating Pro-
. cedure)

FUNCT SEL lower
RETURN TO INDEX

STOP
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How to Make a Program

Program Code Chart

Sample Program

9-32

|

Code | Verify Bypass Shift Function

N v Numeric Manual Fields

A w Aipha Manual Fields

? n "Katakana | Manual Fields

J Y Numeric Right-Adjust, blank fill
Begin R X Numeric Right-Adjust, zero fill
Field P Y *Katakana | Right-Adjust, blank fill
Codes | z Alpha Right-Adjust, blank fill

B Bypass

D Numeric Automatically Duplicates

U Alpha Automatically Duplicates

b3 *Katakana | Automatically Duplicates

S Numeric Automatically Skips

K Alpha Automatically Skips

2 “Katakana | Automatically Skips
Continue - Numeric Continues Field in Numeric Shift
Field Codes 0 Alpha Continues Field in Alpha Shift

*Katakana | Continues Field in Katakana Shift

End E Marks End of Program
Program Code

H Numeric Self-Check, Modulus 10

(o4 Numeric * | Self-Check, Modulus 11

F Numeric Auto Skip Self-Check, Modulus 10
Feature G Numeric Auto Skip Self-Check, Modulus 11
Begin L Numeric Auto Dup Self-Check, Modulus 10
Field Codes M Numeric Auto Dup Self-Check, Modulus 11

Any Begin Field character followed by 1, 2, or 3.

B8 Bypass Begin Field character
followed by 4, 5, or 6;

B followed by 7, 8, or 9.

(See “‘Self-Check”’, page 9-15.)
Field Totals Entry

(See “Field Totals”, page 9-12 and
9-14.)

Field Totals Read Out — Offline

Field Totals Read Out and Reset
- Online or Offline

(See “Writing Field Totals into
Records or Disks”, page 9-13.)

*Katakana machines only.

1.  Start each field with a Begin Field code.
62 0 A A 01001 E R
2. After the Begin Field code, put the number of Continue Field codes, —
{dash) for numeric shifts and . (period) for alpha shifts, you need to Ne———— A . L. R————— D.........
complete the length of the field.
s"———_T"’—"—'— . e s .| - e . .E
3. Put an E at the end of your program unless the program uses all the 1 ! | :
record positions specified in the record length. : | 1 :
Begin Field Code-——--—— - : : |
Continue Field Code —— — — —— = —— — Lo ' |
End Programming Code ~——— ————— ——— =~ = — — — — — — 4

Program Record Length

Program records can be any length up to the maxi-
mum of 80 characters (128 characters if the 128-
record-length feature is installed), but all program
records on a data set must have the same logical
record length. Users can choose to make all pro-
gram records 80 (or 128) characters long regardless
of program length and terminate programs with E.
Programs generated on the keyboard after the logical
record length has been established (a record has been
read in Update or Verify mode or written in Enter
mode) do not require the E.

Program Chaining

Program chaining provides automatic selection of
the program to be used with the next record. The
program to be selected, when record advancing,

is designated by the appropriate program number

in position 80 (position 128 if the 128-record-length
feature is installed) of the current program. The pro-
gram to be selected, when record backs