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PREFACE

This is the only manual you need to maintain the
IBM 3742 Dual Data Station. The manual con-
tains theory, operation procedures, MAPs, and
remove-replace-and-adjust procedures. It also
contains part numbers for the Field-feplaceable
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
Symptom 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 trcuble, go back
to the Symptom Index to look for another MAP.
If the symptom changes during machine warm-
up, use the last symptom to start the call. {f
there are no specific symptoms to guide you, use
the Machine Checkout Procedure.

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

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

Third Edition (September, 1974)

Changes are continually made to the specifications
herein. This manual is under EC control and will
be updated with each Engineering Change applied
to the machine this manual accompanies.

Do not use this manual to service other machines
as they may have features not included in this
manual, or they may be at a different EC level.

© Copyright International Business Machines Corporation 1973

Disk Drive 2

IBM 3742 Dual Data Station

MAP Rules Summary

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.

MAPs are designed to locate a FRU

that has a single mechanical 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,
the BASIC CHECKOUT PROCEDURE

(page 7-1) will 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 power 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 IBM CE multimeter,
PN 452796.

Keyboard 2 Display
Viewer
(dual)

Power Switch Keyboard 1

o

10.

11.

12.

13.

Disk Drive 1

. Original keyboard or disk drive — the

keyboard or disk drive located at station
with reported fault.

. Other keyboard or disk drive — opposite

of 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,

PN 453212.

. Remove a diskette — take the diskette

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 original part back in
place of new part.

Replace — Put new part in place of
original part.

(See HOW TO USE, page 10-5, for other
information)
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CRT 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 must be especially aware of the danger-
ous voltages 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
-12in the 3742. Exercise ex-
treme caution 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 vol-
tage 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 229-1264-1). In addition,
each CE should 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, exercise extreme caution.

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. If 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 ) L
except when exposure is required for in-
spection or test. LA

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 difficult to handle when
removed from the stack. |t is recommended
that the storage area be away from the ngr-
mal flow of internal trucking and pedes-
trian traffic. '

Testing
Personnel involved in testing CRTs must be in- -
structed.in the hazards involved and precautions

to be observed.

Protective EQuipment

" Persons handling or working with or near unprd‘-f

tected CRTs must wear safety glasses.

Defective-CRT Disposition )

N T
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. -

Cover Cleaning

For cleaning, use a mild soap and water solutioh.
DO NOT use I1BM cleaning fluid.



START OF CALL

Is there an RPQ Special Feature installed? — — — — — — A check mark in the Y or N box
Y N indicates the MAP path to follow.
O a If neither box is check marked,

Is there an error code displayed or reported? deteu:mnne if an RPQ is m.stalled by
looking at the machine history card

— Power down.

— Remove all diskettes.

— 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

Check mark the appropriate Y, N box
and continue down that MAP path.

Y N

I Is the reported failure a result of a keying operation?
Error Code? Y N
(use last one) Do you have any other symptom?

Y

Error Code? Y N

(use last hclme) — Use Machine Checkout MAP 7-1.

31-1

200 DISK
|| 300 D1sPLAY
|| 400 kevBOARD
“T500 MPUFEATURES
|| 600 POWER
MACHINE CHECKOUT ] | 700 MACHINE CHECKOUT

KEYBOARD
@ MPU-FEATURES

Y N and for an RPQ Section 31 in this ML.

[P DIAGNOSTIC AIDS

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.)

HEHAEBEARLR

R OPERATING PROCEDURES
T-R INTRODUCTION

DISK THEORY

TR DISPLAY THEORY
TR KEYBOARD THEORY
yg MPU-FEATURE THEORY
POWER THEORY
INSTALLATION PROCEDURES
GLOSSARY
INDEX

RPQs

[ Parts Catalog S131-0585

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

After Power Up >
No Diskette Loaded v
Display: Normal nX ‘ 00000 0
Viewer: Removed ‘"
Brightness
Control: Normal
© o000 XM
Two Diskettes Loaded
Display: Normal .
. N 80000 A A O 10
ewer: e i
- e JS0TS 10010 080 ATAQ tA0H
Brightness 200 '0 .
Control: Normal Either data set labels
may have different
information (except cursor)
01002
How! DYLY 000 01001 3303F
ol 6 Y v 00060 X6
I | eaeens | pN 2470002 | 3742ML 11
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ERROR CODE DESCRIPTION
- Cude
Display Position Diagnostic
7 8 9 10 MAP Description Cause Operating Procedure
A 2-1 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:
i 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
containa 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.
EQOE 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, EOE, or EOD 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 B 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 0, 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. |f the copy feature is not installed, use a
— Copy feature is not installed. machine which has disk copy feature.
— Disk 2 is not ready.




2-6

Disk removed

Disk was removed when waiting for a disk error to v ci=ared

on record insertion mode. The EQOD in the data set label is not
updated. Duplicate records may exist in the data set. The hold
buffer is not bianked. On the 3742 with the 128 feature and
using station lockout, program levels 7, 8, 9, 10 ar= ‘.lled with N~

- vad a diskette, NUM SHIFT — Press RESET.

2-4

Write error

The record at the currently displayed disk address was written
in error. The record was one of the deleted records being
inserted.

“cess RESET.

2-2

) End of extent

- Attempting to read from disk 2 beyond the last record in the

data set when using the copy feature.
Attempting to write to disk 1 beyond end of extent (EQE).

The last non-deleted record is verified. (This is not an error.)

--ess RESET and continue the job on another data set or disk.

Press RESET and change EOE in the disk 1 data set label.

Press RESET and continue.

4-2

Function not available

The key pressed after FUNCT SEL is not valid.

The selected function is not installed.

The key pressed following FUNCT SEL lower and M key is not
REC ADV or DELETE.

Selected CE mode with a disk in other station.

Press RESET and press the valid key.

- Move the job to another machine where the function is

installed.

Press RESET and REC ADV to write the label on the disk
or press DELETE to delete the label.

Press RESET. Remove disk from other station.

4-2

Write protect

Enter (E) or verify (V) mode is selected and the data set is
protected.

Attempted to write to the disk with the data set protected.

At EOD-1 of a data set in update (U) mode, and using REC
ADV when the data set is protected.

Press RESET and select update mode.

Press RESET and either change the tabel or press REC ADV
to advance to a proper label.

Press RESET and either change the data set label or use a
different data set.

4-2

Copy setup

After pressing COPY:
— The disk 2 address is less than track 00, record 08.

— When disk 2 is inserted, you must 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 conjunction with any shift key.

Disk 1 is on track 00 but disk 2 isn’t on track 00.
SEARCH SEQ CONTENT was pressed in copy setup.

Press RESET and advance te the proper disk 2 address.
Precs RESET and press DISK 2 REC ADV.

Press RESET and ALPHA SHIFT or NUM SHIFT in conjunc-
tion with COPY.

Press RESET and press DISK 2 RET TO INDEX.
Press RESET and press the correct key.

4-2

Search address

The search address contains a non-decimal character.
The search address is not valid.

The search address is not within the extents of the data set.

Press RESET. Use a valid search address.
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ERROR CODE DESCRIPTION

EC 823147

Date 9/15/74

PN 2470005

Code
Display Position Diagnostic

7 8 9 10 MAP Description Cause Operating Procedure

| 4-2 # of records Number of records specified not 01-99 (00 or 1 dgit — Press RESET then press NUM SHIFT and key in number of
gives | error or above 99 reads first two columns only). records to be inserted. FUNCT lower and RIGHT ADJUST.
Insufficient room in data set to insert the number of — Press RESET. Check data set.
records specified. Number of records to be inserted
must be equal to or less than (EOE minus EOD) plus 1.

K 4-2 ) Keying Upper shift A or Z key was pressed. — Press RESET. Press only valid keys.
The program numeric shift switch is set to the numbers only
position and the character keyed is not 0 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 ihvalid 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.

L 4-2 Invalid function key CHAR ADV was pressed in verify mode. — Press RESET. Press only valid keys.
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.

M 4-2 Incorrect mode Selected copy mode from update (U), verify (V) or field — Press RESET. Perform proper mode selection.

selection correct (C) mode.
Selected enter (E) mode from other than index (X) mode.

14



5

M (continued) 4.2 Incorrect mode Selected field correct (C) mode while in an auto ti»1d with the
selection AUTO DUP/SKIP switch on or currently at the en of the record.
Attempted the modify index function (FUNCT St:L, M) while not
on track 00.
Selected search (S) mode from verify (V) or field ~orrect (C) mode.
Selected SEARCH CONTENT or SEARCH SEQ CONTENT
from verify (V) or field correct (C), or selected sc.iich 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 O.

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 0.
Press 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.
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4-2 Program The key pressed following SEL. PROG or PROG LOAD Press RESET 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 beg'in field craracter., 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. pasition. . i
4-2 Field totals No . (period) or digit foilowing the format character. Press RESET. Rewrite the control statement.
The pasition 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_eharacters. The error occurs when the first non-fill - press FIELD €OR. '
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 Load a diskette, NUM SHIFT press RESET.

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 leveis 7, 8, 9 and 10 are not filled with N's.

1-6



ERROR CODE DESCRIPTION

Code

Display Position Diagnostic
7 8 9 10 MAP Description Cause Operating Procedure
R I 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 at an address determined by
the displayed address plus the number of recards 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 differefn.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 disptayed 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.
— Pressed RIGHT ADJUST key at the end of the record. — Press RESET. Press REC ADV.
v 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.
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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.

EC 823147

Date 9/15/74

PN 2470009

Load diskette. NUM SHIFT, press RESET.

2-4

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.

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.

1-8



ERROR CODE DESCRIPTION

Code
Display Position Diagnostic
7 8 9 10 MAP Description Cause Operating Procedure
Y 21 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.
Z 2-4 Last record write error — In enter or update mode, write error occurred at EOQOE. — Press RESET.
— In verify mode, write error occurred on last non-deleted record.
z 2 2-2 Last record write error — In enter or update mode, write error occurred at EOE. — Hold NUMERIC SHIFT and press RESET.
— In verify mode, write error occurred on the last deleted record.
z 3 29
Z 4 2-2
Z |5 2-4
z 6 2-2
(] 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 2-2 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. — Remove and reinsert the disk.
3 2-9 Seek — Seek ERP failed because a track match did not occur. — Hold NUM SHIFT and press RESET.
3 2-9 Seek error — Seek error. An auto return to the index track is performed — Hold NUM SHIFT and press RESET.
with the EOD beirg 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.
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3
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.
3 2-4 Write test Write gate error. Remove and reinsert the disk.
5 2-4 Write Disk write and write check ERP failed. Hold NUM SHIFT and press RESET.
5 2-4 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
H, press FUNCT SEL, M, REC ADV.
6 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.
a data set or is off the disk.
2-2 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. Press 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.
2-4 Write test Write gate error. Remove and reinsert the disk.
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2-2

Address

A newly developed disk address is out of the current extent for
a data set or is off the disk.

Hold NUM SHIFT and press ‘R ESET. Use a correct address.

2-2

Invalid input specifications

Character not valid or odd number of characters specified

Track zero is in bad track !ist.

- Tracks 78 through 99 are .ecified as bac.

Sequence value is greater tiian 13.

Remove the diskette.

Press RESET.

Insert a different diskette.

2-1

Non-ascending bad
track specification

Bad tracks are not specified in ascending sequence.

Remove the diskette.

Press RESET.

Insert a different diskette.

2-2

Bad track specification
exceeded

More than two bad tracks specified on the disk.

Remove the diskette.

Press RESET.

Insert a different diskette.

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
on tracks zero.

Remove the diskette.

Press RESET.

Insert a different diskette.

2-4

Write test

Write gate error.

Remove and reinsert the disk.

EC

823147
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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.

mx (111 X] k) ]

( =]
L ]
{ ]
(= }
[ (] 00040 X _u]

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

4 . A
- 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
SYMPTOMS

The following 7 pages contain descriptions and
pictures of symptoms to direct you to the cor-
rect MAP to use for diagnosis.

The symptoms are numbered to indicate the
priority sequence and to allow referencing.

Read the symptom description with each picture
to understand the illustration and any variations
that could be applicable.

For some symptoms, it could be necessary to turn
the brightness control up to observe the symptoms.

CAUTION:  Never make CRT tube face glow
or bloom. Return brightness

control to normal betore pro-
ceeding into the MAPs.

Symptoms of display trouble are not readily
illustrated exactly; each display symptom is an
individual. Therefore, when using the following
index, attempt to locate a picture or descriptive
symptom that is similar to (not necessarily the
same as) what you saw displayed.

If any of more than 1 picture might be the right
one, see if they all use the same MAP. It so, no
need to choose; just go to that MAP.

The correct MAP or procedure to use follows each
picture.

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. If no similar
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 -
ettes loaded. However the symptom may be
used a: you first found it (unloaded, loaded, o
with data). whiie being aware of the difference
this makes on the display.

EC 823147 825906
Date 9/15/74 | 11/15/74
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DISPLAY UNIT GLOSSARY

CRT:

Blank CRT:

Blooms:

Brightness:

Character:

Deflection:

Raster-

Retrace:

Video:

Cursor
~

Cursor d

position

Cathode ray tube (display).
The display looks like power is off.

The entire display appears to glow
or the raster is excessively bright.

The amount of light emitted from
the raster.

All letters, numbers, special sym-
bols, and the cursor, formed by a
series of small dots.

The vertical, horizontal, and wiggle
sweeps needed to form the 6 lines,
the line lengths and the line height.

The bright area of 6 lines, each

about 0.2 inch (5.1 mm) high by
from 3.5 to 5.5 inches (88.9 to

139.7 mm) long, caused by the
deflection circuits. (On some CRTs,
a raster might not be displayed
except with the CE pins jumpered.
This is due to gain variations between
CRTs.)

The return trace for the deflection
sweeps.

Pulses, which are intensified dots,
that result in characters.

SN

G0l

’ 4

- X 80000 A A O . 08 100

. —_

C v Vv 0000¢ X'\H

L Mactine
status

va

Error
codes

B¢
// /l/ ™~
/S /
/ / \ \ \

Program Begin Program Disk
number  field shift address mode
code code

Machine\Alternate

record
advance

1-12



‘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: 35

MAP: 3-2 MAP: 3-5

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)

MAP: 3.6

AAP: 35

MAP: 3-5
EC 823147 .
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DISPLAY AND DISPLAY UNIT SYMPTOMS
7 Symptom: All characters resemble cursors.

Brightness control: Normal

o - -

MAP: 3-5

8 Symptom: All characters resemble cursors.

Brightness control: Turned up (caution)

—
=

>
I

MAP: 3-5

9  Symptom: Lines too close together.

Brightness control: Normal

EC 823147

PN 2470015 1-14

Date 9/15/74

R X LRL

ﬁB?I DUlY

ﬂ§§8i8 0orB%88 A R avaq rhly |

MAP: 35

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

Brightness control: Normal

q X 80000 A A O 10

9SOEY 10010 080 ATAG. 083H

ADR¢ oLy 080 01001 L203P
Py 0 Y ¥ 00009 X &

MAP: 3-5

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

Brightness control: Normal

X 80000 A A 0 10

30010 t00t0 8St ATAQ RAYH

v

Ho®! DUly 0 ¥ 09009100 6203€Y

MAP: 35

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

Brightness control: Normal

AJEOLT 1001006006 A A © ATAQ tsay

toote

0300}2/

HOE! DUlYy O ¥ &  09000/001 $203FK

MAP: 3-5



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

Brightness control: Normal

~
928010
dsozTs 10010 080

80000 A A

0 to
ATAQ t90QH

/|

Hpy! DY1Y 080 01001 \203f
0l 0 Yy Y 00008 01082K
MAP: 35

14 Symptom: Excessive line length.

Brightness control: Normal

A X

80000 -

A
10010 10010 85y °
S00t0. ATAQ
HDK! Dyly 080 0400
ol !
0 Y 0000¢
MAP: 35

15 Symptom: Character height compressed.

Brightness control: Normal

mww rw

"DYB Dwivw

o

swwww

oI1I01 9

O®0 ©O1 004 2O

o © Doo0w »x ©

MAP: 3-5

16 Symptom: Lines compressed to the right.

Brightness control: Normal

I e A A

4 10610 ASt

) 10
ATAC IR

oleld
996 61661 203P
66009 X

MAP: 3-5

17 Symptom: Lines compressed to the left.

Brightness control: Normal

| %006 A A 8 10
e 10016 851 ATAQ 19QY
e
CIEIE
B Wy 090 01601 $203°
i B v 66608 Xb
MAP: 3-5
18 Symptom: Skewed
Brightness control: Normal
X
]
'
‘'
ey
MAP: 3-5
lihadnsd PN 2470016 | 3742ML  1-15
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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

RRIAY|

The 1aster and characters are expanded, or off the
display, in all directions.

nx 00000 o .

HDB! DWlY 080 01001 L30%P
0l 0 vy 00008

MAP: 3-7

21  Symptem: Yoke adjustiment.

Brightness contrel: Mormal

U S

A X BOGDU SIS v re
rooto rooro ast ATAQ rAay
S00t0

0i01+
iDK! DyLY 080 01001 A2
M 0 Y 00008

i

XN 2470&2?“} 1-1¢

Adjustment procedure 305

22 Symptom: Yoke adjustment.

Brightness control: Normal

)
a ° at®
£00%°
2 o' A o
)
‘SQQ‘Q
\
Q0 0\0°
ngﬂ"

BRVON -
o

\ PN\ o)

Adjustment procedure 305

23 Symptom: Yoke cdjustment

Briahtness controt: Norma!

BOOCOO
AaTAQ

ro TOOtTO OXT

D

TR

Adjustment procedure 305

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

Brightness control: Normal

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

MAP: 3-6

e vt

e



25 Symptom: Jittery or jumping display.

Brightness contraoi: Normal

The data is correct, but difficult 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: Normai

X 80000 A A 0 T
10010 10010 8S! ATAG 190Y
$0010 »

01014

RDg! DYLY 090 01001 320SP
0! 0 ) 00009 X6

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

29 Symptom: Failure to blank on wiggle
sweep.

Brightness control: Turned up (caution)

\t Wiggle sweep
retraces
. €
S¢S il L lid
AR+ W ek

30 Symptom: Failure to blank horizontal
retrace.

Brightness control: Turned up (caution)

X 0000 . __ 0 __ _ .

e ceame Mmede Geas Guo @

moceme @ rodds et @est> @D @

Horizontal retraces

e LSRR -V | - .Y .
B0 2oL ..A130.0168) 81632
b o898 - — X1

.{ e "' -QU- .
Vertical retrace

MAP: 3-1

EC 823147
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FC sa PN 2470019 1-18
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DISPLAY AND DISPLAY UNIT SYMPTOMS
‘31 Symptom: Machine status missing or wrong. 33 Symptom: Disk address wrong. 35 Symptom: CU":‘*:TS missing, or in wrong
positions.

Brightness control: Normal 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.) ——— ~ X 90000 0 _ n X 00000 0
prior to data entry. (At power up in XR mode/

_ status the 3742 with 128 feature may have one

The cursor is correctly in position 001, as shown, —
n X 00000 0 *—l
or both cursors missing or in wrong positions on ’

the display. This is normal.)

01051 ' . : ' 010%1
HDK! DYLY 080 01001 L305P ’ HDK! DYLY 080 01001 L305P
0103 o N 0l 0 Y Y  0000% Xk
N 0l 0 ¥ 9 00008 A b
Abki DY1Y 0%0 04001 L30SP /
0l 0O ¥ 4 00008 X b
MAP: 26 MAP: 2-2 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 A missing row of dots will appear as missing
Is shown. and/or broken lines in the characters. The
characters shown here contain the correct
number of dots.
n X 0 —_—
‘ o ’ "X 00000 S0
010%1 10!
HDB! DY (050 L3050 10~
0:5 L 0 Yy éggogwm lU':' b Hoki DYlY 0g0 01001 L305%f
' ~ 0! 0 Y Y 00008 Kb
MAP: 2-6

MAP: 5-1 MAP: 5-1



37 Symptom: Added, missing, or wrong

characters.

Brightness control: Normal

H X . 00000 0
0 -
H X 0000¢
00000 X W
0
0 00000 N& X U
MAP: 5-1

38 Symptom: Hex characters.

Brightness control: Normal

$99391 3895628 3589952358050¢ - 83 8%0atMe
22> 09 990D S SIOIEES B SI0ON0 - Y9
o8 B0 20-CRRFBRCED SUSHIY=00) - DS HIRNN

SCBELAC Kiv1/BOBE/ CURRBORREEON BIHAO RN
To0e8edr in B0cRRRTuORREHEN 1888~ 0803
5080230500081 1058887 10 L0 ¢ Riaal:

b e e

MAP: 5-1

39 Symptom: Hex characters.

Brightness control: Normal

ARNANRRY RecRRINTRARRNENE

L
Illlll!“l!“lll“lll“lmIlll“ll
l!l“l“!I!l“llll!lll!llll“lll“!lllll

tmmmm«mMMWWul«m

MAP: 5-1

40 Symptom: Hex characters

Brightness control: Normal

PRTENRNERRR R R RN ARERRR RO R NRRRRRRREE
RN RRRRR R TR RRRREEES

PR ENAREERN AR RN RN ENARRRRRRRRRRRRRREE

MAP: 5-1

41 Symptom: Lines and hex characters.

Brightness control: Turned up (caution)

MAP: 6-1

DISPLAY-GENERAL

I 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?
Y N
— 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.

EC 823147

Date 9/15/74
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KEYBOARD AND OPERATIONAL SYMPTOMS

Alphabetic Shift

4-2 Fails to override program control
4-2 Program fails
4-2 Will not aipha shift from keyboard

Audio Feedback Device

4-6 Always a tone

4-6 No tone at end of function

4-6 Tone or click at wrong time

4-6 No audio feedback from any key

Auto Record Advance

4-3 . Always auto record advancing
4-2 Continual record advance

4-3 Fails to auto record advance
4-3 Fails to manual record advance

" Auto Dup/Skip

4-3 Always auto dup/skip
4-3 Dups wrong data

4-3 Fails to auto dup/skip
4-3 Dups/skips a shift failure
4-3 Dups/skips too far

4-3 Dups/skips wrong fields

Character Advance

4-5 Continual character advance
4-2 ~ Fails to character advance

4-5 Multiple character advance

- Character Backspace

4-4 Character backspace beyond column 1
4-5 Continual character backspace

4-2 Fails to character backspace

45 Multiple character backspace

Compute Field Totals

4-5

4-2

Copy

4-5

4-4

4-2

4-10

Dash (-)
4-2

4-2

Data

4-2

4-6

4-12

Delete Index
4-5

4-2

Delete Record
4-5

4-2

Display Data

4-4
4-2

Computes field totals wrong
Fails to compute field totals

Continual copy
Copies wrong data
Fails to copy
Missing/extra records

Fails to display
Fails to enter hex D

No data entered and no click from one or more keys
No data entered with or without an audio response
Dead keyboard

Altered/missing data

Deletes too many/wrong indexes
Fails to delete indexes

Deletes too many/wrong records
Fails to delete record

Displays wrong data
Fails to display data

Display Field Name

44
4-2

Displays wrong field name
Fails to display field name

[ec

823147

Date 9/15/74

PN 2470021 1-20

Display Field Totals

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

Display Program

4-2 Always displays program
4-4 Displays wrong program
4-2 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
4-4 Displays wrong production statistics
4-2 Fails to display production statistics
Duplicate

4-4 Dups too slow/fast

4-4 Dups wrong data

4-3 Fails to auto dup

4-2 Fails to manual dup

Enter

4-2 Always in enter mode

4-2 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
4-5

4-2

4-4

Field Backspace
45

4-2

4-4

Field Correct

4-2

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

42
4.2
a7
49

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

Field totals fails to function

Function Select Upper or Lower

4-5 Always function select

4-2 Fails to function select

4-4 Selects wrong function

Hex

45 Always enters hex

4-2 Fails to enter hex

Initialize

21 Fails to initialize when in initialize mode

4-2 Will not enter initialize mode

Katakana Shift

4-3 Always enters Katakana characters

4-3 Katakana shift switch fails to cause a
Katakana shift

45 Kana shift key fails to cause a Katakana
shift

5-1 Programmed Katakana shift fails

Katakana Symbol Shift

45 Always enters Katakana symbols

4-5 Fails to Katakana symbol shift

45 Fails to enter Katakana symbols

Modify Index

44 Partial index modified

4-2 Will not modify index

Numeric Shift

4-2
4-2

Always numeric shift
Fails to numeric shift

Production Statistics

4-2
4-2
4-4
4-11

Program

42
4.2
44
a4

Program Load
4-5

4.2
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
43

Always in numeric shift
Fails to numeric shift

Proof Keyboard Feature

76

Read Index

4-4
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
45

Record Insert

4-2

Continual record backspaces
Fails to record backspace
Multiple record backspaces

Fails to record insert

Repeat

45

4-2

Reset

45
4-2

Continual repeat
Fails to repeat

Continual reset
Fails to reset

Return to Index 1 or 2

4-2
4-2

Right Adjust
45

4-2
44

Scroll Forward

4-2
45

Scroll Backward

45
42

Search Address

4-4
4-2
4-4

Search Content

44
4-2
4-2
44

Search EOD

4-2
4.2
44
44

Search Sequential Content

44
4-2
42
42
4-13

Select Program

Cannot enter content

Fails to locate record

Fails to search sequentially
Fails to start search

S errors

No self check error (modulus 10)

3742 ML

4-2 Fails to select program
4-4 Selects wrong program
Always/writes EOD Self Check
Fails to write EOD
44 False errors
42 Wrong modulus
48
Continual right-adjust
Fails to right-adjust
Incorrect right-adjust Skip
4-2 Fails to alpha/num skip
4-3 Fails to auto skip
4-2 Fails to program skip
Fails to scroll forward 42 Fails to skip
Always scrolls forward 44 Skips short/too far
Space Bar
Always scrolls backward
Fails to scroll backward 4-2 Fails to space
4-2 Cursor remains stationary
45 Spaces too far
Cannot enter search address
Fails to search Update
Goes to wrong/no address
4-5 Always updates
4-2 Fails to update
24 Fails to write on disk
Cannot enter search content
Fails to locate record Verify
Fails to search
Stops on wrong record 4-2 Fails to verify
44 False errors
4-2 Verified wrong record
Fails to locate EOD
Fails to search
Locates wrong record
Stops on no EOD
EC  823147| 825906
PN 2470022
Date 9/15/74 | 11/16/74
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MISCELLANEOUS SYMPTOMS

CRT

5-1

Hex characters during power up

Disk Unit Symptoms

21
2-6
2-2
2-9
24
2-1
2-6
2-6
22
2-12

Features

7-3
7-4
7-5
7-6

Keyboard

4-2
4-6
4-6
4-1

4-4
4-4

4-5
4-6
4-2
44
4-2
44
4-6
4-2
4-3
212
4-12

Diskette problems

Not ready

Read check

Seek errors (no data errors)

Write check

Disketw: 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

Binding key .

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

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
Machine slow

Altered/missing data

Power Supply

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

Burnt smell

Incorrect voltage at 1/0 unit
Intermittent operation
Machine incperative

Servige circuit breaker tripped
Smoke

EC 823147
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DISK MAPS

MAP 2-1

— Remove the diskette.

|

Power down.

Wait 5 seconds.

Power up.

Load the diskette which is causing the errors.

Is there an error?

Y N

Y

Y

Is the address of the fault known? —

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. —

Hoid NUM SHIFT, and press RESET.
Perfoim the failing operation.

|

|

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

— Use disk MAP 2-2.

" Is the defective record in track 00?

N

Press FUNCT SEL lower.

Press SEARCH ADDRESS. —

— Key in the address of the suspected
record.

Press REC ADV.

|

|

— 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 evi-

dent, the disk drive unit which prepared the
diskette is probably at fault.

— Try to isolate the problem to the diskette, or to

the disk drive unit which prepared the diskette.

— CAUTION:  The customer may wish to

recover data from the diskette
before it is re-initialized.

— Try to locate the defective record.

EC 823147
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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 “ailing operation.

_Is there an error code?

Y N
— The first diskette is defective, have
it re-initialized. — — CAUTION:  The customer may wish to
recover data from the diskette
before it is re-initialized.

— Use disk MAP 2-2.

Press REC ADV and advance to the faulty
record.

Is there an error?

N
— Use disk MAP 2-2.

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.
Does the machine still fail?
Y N
— Defective diskette, have it re-initialized. — — CAUTION:  The customer may wish to recover
data from the diskette before it
is re-initialized.
Are there any numeric error codes?
Y N
Are there any error codes?
Y N
1s the machine still failing?
Y N
— Defective diskette, have it )
re-initialized. — ’ — CAUTION:  The customer may wish to
‘ recover data from the diskette
before it is re-initialized.
— Perform the failing operation.
AIDIE]|F



D|E

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 to
the disk drive which prepared that diskette.
— Perform the failing operation.

Is there an error code?
YN
— Use disk MAP 2-2.

— This diskette is defective, have it ,
re-initialized. — — CAUTION:  The customer may wish to
recover data from the diskette
before it is re-initialized.

— Remove the diskette.
— Load a different diskette.

Are there any error codes?
Y N h
— The first diskette is defective, have it
re-initialized. — ) — CAUTION: The customer may wish to
recover data from the diskette

before it is re-initialized.
— 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. — — The disk drive used prior to this one, is defective.
Use MAPs on defective disk drive.

AlG
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vue, have i

CAUTIUN The customer may wish 1o
recover data from the disketie
before 1ts e«intiaiisod

" ang press WESET
sovle oo tabel (238,
fs cute so0 iabet OK7?
j “ave the date set label corrected.
|-
foes the machine still fail?
Y N
i -~ Defective diskette, have it re-initialized. — - CAUTION: The customer may wish to
et recover data from the diskette
before it is re-initialized.
Are there any numeric error codes?
Y N
Are there any error codes?
Y N
Is the machine still failing?
Y N
— Defective diskette, have it re-initialized. — — CAUTION:  The customer may wish to

recover data from the diskette
before it is re-initialized.

— Perform the failing operation.

Is there a numeric error code?
YN

— 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 to

the disk drive which prepared that diskette.
— Perform the failing function.

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

— This diskette is defective, ha_ve it re-initial-
ized. — — CAUTION: The customer may wish to

recover data from the diskette
before it is re-initialized.

w



H ;
— Remove the diskette.
— Load a different diskette.

Are there any error codes?

Y N .

— The first diskette is defective, have it
re-initialized. —

— 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 lavel (239).

Is 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. —

— The diskette is defective, have it re-initialized. —

— CAUTION:

The customer may wish to
recover data from the diskette
before it is re-initialized.

— The disk drive used prior to this one is defective.
Use MAPs on defective disk drive.

EC 823147

— CAUTION:  The customer may wish to
recover data from the diskette
before it is re-initialized.
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MAP 2.2 —

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 to operator OK.

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 out of
adjustment will normally read a diskette that it
has written since head alignment isn‘t 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 codes 2 or 4).

— Load CE diskette in 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).

— Verify the adjustment with CE diskette.

— 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 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 explanations. (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
J — Head out of adjustment.

Is this the first drive you are isolating?
Y N
— Read the data written on the prior drive. Locates defective writing by writing a record on
— Use update mode. one drive and reading that record on another
. drive.
Does the data read error free?
Y N
— The drive which 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. Remember 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.

Check for a possible defective diskette in use.
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 & G).

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

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

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

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

— Replace or repair the faulty part.

— Verify the fix.



Ca
Y

p)
Y
Does the machine still fail?

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

n you make the machine fail?

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 try to cause the
failure. Check the room temperature and
humidity and compare it to the installation
procedure, page 16-1. Check dc voltages at
disk FC card (204) with respect to frame
ground.

Test
Vdc Points Limits
+24 1 22.01t026.5
+5 23 4.7t0 5.5
ground 17 0

— Load the CE diskette in 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).

— Verify the adjustment with the CE
diskette.
DATE:

— Power down.

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

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

— Verify the fix.

— If 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. '

— 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.

— Swap the disk units.
— Verify the fix.

L ——

Does the same station fail?

Y N

— Perform the following steps on the failing
drive:

— Power down.

— Replace the VFO card (212 B).

— Verify the fix.
DATE:

— Power down.

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

— 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.
DATE:
— Power down.
— Replace the disk FC card (204 A).
— Verify the fix.
DATE:

— Power down.

— Reseat both ends of disk signal cable (204 B,
212 A).— : — At disk unit and MPU planar,position J for

— Reseat the FC card (204 A). ) disk 1 and K for disk 2.

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

— Reseat planar cross connectors A and B (212 B).

— Verify the fix.




3

Does the machine still fail? —_— _— _— _
YN Keyboard Control = ~
The cables or FC card or cross connectors 2 N
were loose. Disk 1
— Remove the diskette. .
— Power down. Disk 2
— Swap the disk signal cables at planar sockets ~ - Keyboard
Jand 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
_ Power up. 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 (212 B).
— Verify the fix.

Does the machine still fail?
Y N
Defective VFO card.

— Power down.
— Re-install 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 blank?
Y N
— Hold NUM SHIFT and press RESET.

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

Is the machine in CEW (mode-status)? — — The machine is in CEW (mode-status) displaying
YN disk 1Ds.
@- Use disk MAP 2-3.
EC 623147
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re 26 record 1Ds displayed?

Y N

Load the CE diskette in 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
Head out of adjustment. .

— Use disk MAP 2-3.

— Use disk MAP 2-3.

There are 4 characters displayed per record ID.

-

HRHHEHAHEHHHEHH HEYHHS R R

— Verify the adjustment with the CE diskette.

{ HHEHHHAHHH HHH M HHHEHHHA LEW

HHHHHHRHHHWHHHRHH R HHHRHHHEHHHBH RS

\

— If 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.

— 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 2.3 —

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 don‘t 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 {204),

with respect to frame ground. —

Vdc Test Points Limits

+24 Vdc  TP1 : 22.0t0 265
+ 5Vde TP23 47to 55
- 5Vdec TP5 46to 5.4
ground TP17 ov

Are all dc voltages within limits?
Y N

ment for future reference.
— Power down.

card.
— Power up.

ground. —
Vdc Test Points Limits
+24 vde¢ B10 22010 26.5
+ 5Vvdc BO3 4.7t05.5
- 5vde B11 46t054
ground BO8 ov

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 (204 A).
— Verify the fix.

— Make a note of the failing voltage measure-
— Disconnect disk signal cable (204 B) at FC

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

— Try loading the diskette at least twice. — —

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

— The problem may be due to ripple in the power
supply. Use theory Section 15 if ripple is sus-
pected.

D B
WIHH
]
]
s
as
an
a8
aam
13/ & Disk Signa!

Cable

r — — Afaulty FC card may cause a bad data set label

03 (write gate check) to be written on the disk.
A good FC card will correct the write test label
but will indicate an error the first time the disk-
ette is loaded.
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Does the machine still fail?

Y N
Defective disk FC card.

— 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 disk TP17 to TP22 (204). —

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

— Check 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.

Defective head load actuator.

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

— To energize the head load actuator.

2-3.2



Is the head load actuator electrically OK?
Y N

— Replace the head load actuator.

— Verify the fix.

Defective head load actuator.

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

— 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.

Defective head load actuator.

— 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?
Y N
— Remove the jumper from disk TP17 and
TP22 (204).
— Power down.
— Replace the head and carriage assembly. — — Use the ‘Leadscrew and Head Carriage Assembly
— Verify the fix. Removal and Replacement’ procedure (225).
Defective-head and carriage assembly. Then return to this point in this MAP.

— Open the disk cover.

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

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

— The MPU should attempt to read track zero.
The head load actuator should be energized
until this action is completed, then be de-ener-
gized. :
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Does the head load actuator function?

Y N

— Use CE meter, set to the 50 Vdc scale, to
test for a pulse between disk TP22 (+) and
TP17 (-). (204) —

— Observe the meter as you open the disk
cover and close it again. —

Is there a pulse?

Y N I———
Test the probe at planar P-B10. (signal

gnd P-D08) Both lights should be on. _l

Probe disk TP10 (204). —

Open the disk cover and close it again.

Are both lights on?

Y N

— Probe planar socket J or K-D10. —

— Open the disk cover and close it again.

Are both lights on?

Y N

Power down.

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

Does the machine still fail when using

the same disk unit?

Y N

— Power down.

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

— Verify the fix.

Defective disk FC card.

— Power down.
— Check the disk signal cable for
shorts or opens (204 B).

Is the disk signal cable OK?

Y N ,
|- Repiace the disk signal cable.
— Verify the fix.
Defective disk signal cable.

FIG|H|J K

Checks the signal to the head load actuator coil.

A pulse should deflect the meter needle momen-
tarily.

Connect probe power leads to planar

M-D13 (~) black

M-BO5 (+)

Checks the signal to the head load actuator coil
driver.

- Try to isclate the trouble in the cable or in the

MPU. Signal ground at J or K-BOS&.
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|FIGIHIJ ;l

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

Does the machine still fail?
Y N
Defective VFO card.

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

— 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.

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

— Verify the fix.

Defective FC card.

— Power down.

— Verify the fix.
Defective disk signal cable.

— 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.
— Replace the FC card in other disk
drive (204A).
— Verify the fix.
Defective FC card.

— Power down.

— Remove the diskette.

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

Defective head load actuator.

|

—~ Check/Replace the disk signal cable(204B).
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F ;
— Power down.

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

Does the machine still fail?
Y N
Defective head load actuator.

— Power down.

— Re-install the original head load actuator.
Check or replace the head load actuator wires
in the disk file cable (204C).

Verify the fix.

Does the machine sti!l fail?
Y N
Defective disk file cable.

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).

Verify the adjustment with the CE diskette.

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.

Load the CE diskette in disk drive to be checked.

If disk drive 2 is being checked, swap disk signal
cables in position J and K at }.*J. Cables must be
restored to original position upon completion of
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.)

10 seconds after power up, the MPU will cause a
series of seek-to-track-zero type commands. Then
the leadscrew wheel will stop in phase 0 position.




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

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 same
disk unit? :
Y N
— Power down.
Replace the disk FC card, in the other disk
J drive (204A).
Verify the fix.
Defective disk FC card.

Power down.

- Re-install the original FC card.

- Check the disk signal cable (204B) for opens
and/er short circuits, including short circuits
to the frame. :

Is the cable OK?

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

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

— A faulty FC card may cause a bad data set label
03 (write gate check) to be written on the disk.
A good 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
Defective VFO card.

Power down.

Re-install 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). Then
' return to this point in this MAP.

[

Does the machine still fail?
YN
Defective head and carriage assembly.

— Re-install the head and carriage assembly.
— Use MPU MAP 5-1.



MAP 2.4

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 try to cause the failure.
Check room temperature and humidity and
compare it to the installation procedure, page
16-1. Check dc voltages at disk FC card (204A)
with respect to frame ground.

Vde Test Points  Limits

+24 1 220t0 265
+5 23 47to 55
-5 5 46to 54
ground 17 0

— Power down.

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

— Reseat the FC card.

— Verify the fix.
N ———
~ Power down.
— Swap the disk units.
~ Verify the fix. —
N ——
— Power down.
— Clean the head and pressure pad (209).
— Verify the fix.
paTE:[ [ T ]
— Power down. )
— Replace the disk FC card (204A).
— Verify the fix. —
DATE [ [ ]
— Power down. .
— Replace the VFO card (212B).
— Verify the fix.
. ———
~ — Power down. »
— Replace the head and carriage assembly (225).
— Verify the fix.
DATE:

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

— 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 FC card may cause a bad data set
label 03 (write gate check) to be written on
the disk. A good 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 signal cable
(204B, 212A). —

— Reseat the disk FC card (204A).

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

— Reseat planar cross connectors A and B (212B).
— Verify the fix. ‘

Does the machine fail now?

Y N
The disk signal cable or FC card or cross
connectors were loose.

— Remove the diskette.
— Power down.
— Swap the disk signal cables at planar sockets
J and K. Disk drive 1 will now be connected
to station 2 and disk drive 2 will be connected
to station 1. — . '
— Load adifferent diskette in the other disk drive.
— Do the failing operation.

Is there an error code in the display status line of the
original failing station?
Y N
— Power down.
— Reconnect the disk signal cables at planar
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.

- Replacé the VFO card (212B).

— Verify the fix.

Does the machine still fail?
Y N
Defective VFO card.

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

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

— T T AT T —
Keyboard Control Il
2 N \
Disk 1
[aVav4
N Switch
Disk 2 Display
~ g Keyboard
~ 1

~ __ Control _ |

Control and display interactions with disk drive
signal cables swapped at planar sockets J and K
(212A).




MAP 2.5 — — This MAP is a continuation of MAP 2-4.

- Power down.

- Wait 5 seconds. — ‘ — Time required for power on reset to discharge
— Power up. capacitor.
— Test the probe at planar P-B10. (signal ground
P-D08) Both lights should be on. — — Connect probe power leads to
— Observe the probe for each of the following planar M-D13 (-) black
FC card test points (signal ground TP17) as M-B05 (+)
you load a known good diskette (204A). — — Adiskette with no history of numeric errors.

TP9  — Whichever light is on prior to closing
the cover, the opposite light must
turn on {(momentarily or permanently)
when the cover is closed. It doesn’t
matter whether the first light turns

off or remains on. — — Tests the write data line.
TP12 — The UP light should be on momen-
tarily 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. — — A diskette with no history of numeric errors.
Planar J-B02 (K-B02 if second disk): — — Signal ground at J or K-B08.

Whichever light is on prior to closing the cover,
the opposite light must turn, on {momen-
tarily or permanently) when the cover is
closed. It doesn’t matter whether the first

light turns off or remains on. — The signal you observe (write data) is very

Planar J-B05 (K-B05 if second disk): The short. Watch closely.
UP light should turn on momentarily when
the diskette is loaded. — — The signal you observe (write gate) is very

hort. Watch closely.
Are the probe results as stated? shor v

YN '
— Power down.
— Turn tha stepper motor drive wheel several
revolutions with your fingers. — — Moves the head and carriage assembly away from
— Power up. track zero.
— Observe the head and carriage assembly. — — At power up, the MPU should cause a series of
seek-to-track-zero commands. Then the leadscrew
Did the head and carriage assembly move to wheel will stop in phase 0 position. —
track zero?
Y N ,
— Use disk MAP 2-9.
— Power down.
— Place the disk drive unit in the service
position (206).
— Load adiskette.
— Close the cover.
— Jumper disk TP17 to TP22 (204A).
— Power up.
— Observe the head load actuator.
19
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1 Is the head load actuator energized?
" Y N

— Power down.

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

Is the head load actuator cable OK?

Y N

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

— Verify the fix.

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

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

Does the machine still fail?

YN

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.

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

Is the head load actuator mechanically OK?
YN :
— Replace the head load actuator (207).
— Verify the fix.
Defective head load actuator.

— 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 adjust-
ment.

— Part of the disk file cable (204C).
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Power down.

Remove jumper at disk TP17 to TP22
(204).

Swap the disk FC cards (204A).

Power up.

If an error code occurs on the first at-
Atempt, reload the diskette one or more
times to see if no error occurs for those

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.

Defective disk FC card.

Power down.

Re-install the original disk FC card.
Check the disk signal cable for opens
and shorts (204B).

Is the cable OK?
Y N
— Replace the disk signal cable
(204B).
— Verify the fix.
Defective disk signal cable.

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

Does the machine still fail?
YN .
Defective VFO card.

— Power down.

Re-install the original VFO card.
Replace the head and carriage assembly
(225).

Verify the fix.

|

Does the machine still fail?
Y N
Defective head and carriage assembly.

— Power down.

— Re-install the original head and carriage
assembly.

— Use MPU MAP 5-1.

— A faulty FC card may cause a bad data set

I label 03 (write gate check) to be written on
| the disk. A good 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, 212A).

— Verify the fix.
Defective disk signal cable.

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 zero?

Y

Do

N
— Use disk MAP 2-9.

es the lead screw wheel stop in phase 0

position?

Y

N

— Power down.

— Adjust the head (208).

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

Does the machine still fail?
Y N

J 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 disk FC cards (204A).

Power up. :

Try loading the diskette at least twice.

Does the machine still fail when using the same

dis
Y

<z}

k unit?

N

— Power down.

Replace the disk FC card in the other disk
unit.

— Verify the fix.

Defective disk FC card.

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

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

— A diskette with no history of numeric errors.



— Power down.

— Re-install the original FC card, if replaced.

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

Is the cable OK?

Y N
— Replace the disk signai cable (204B).
— Verify the fix.
Defective disk sigrai ranle.

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

Does the machine still fail?
Y N
Defective VFO card.

— Power down.
Re-install the original VFO card.

— Verify the fix.
Defective head and carriage assembly.

Replace the head and carriage assembly (225).
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MAP 2-6 — This MAP will help find not ready problems; also

disk address missing, or machine status missing or

wrong.
— 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. 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
— Replace or repair 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, until the
problem is solved.

— Record the date of each action.

— Vibrate the machine to try to cause the
failure. Check room temperature and
humidity and compare it to the installation
procedure, page 16-1. Check dc voltages at
disk FC card (204A) with respect to frame

ground.

Vdc Test Point Limits

+24 1 22.0to0 26.5
+5 23 47to 55
-5 5 46to 5.4
ground 17 0

> |
{=
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- Power down.,
- Heseat both ends of the disk signal cable
(204B, 212A). —

- Venty the fix.
DATE:
- Power down.

- Swap the disk units.
- Verify the fix.

- Replace the LED assembly (223).
Verify the fix.
DATE:[ |
~ Fower down. B
~ Replace the phototransistor assembly (243).
- Verify the fix.
DATE:
— Power down.
- Feplace the disk FC card (204A).
— Verify the fix.
DATE:[_ [
~ Power down.
— Replace the disk file cable (204C).
— Verify the fix.
DATE: ]
~ Power down.
~ Replace the disk signal cable (204B).
— Verify the fix.
oaTe | -]
— Replace the ac line Tilter.
— Verify the fix.

pATE: [ [ ]

— Power down.

— Reseat both ends of the disk signal cable
(2048, 212A). -

— Reseat the disk FC card (204A).

— Reseat the disk file cable (204C).

— Verify the fix.

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

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

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

PN 2470053 2.6.2



C
Does the machine still fail?
Y N

The cables or 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
motor to seek track zero several times. When the
Did the stepper motor cause the disk unit to seek read/write head reaches track zero, 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 meas..-e 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 99 t0 121 208 Vac 187 to 229
115 Vac 103 to 127 220 Vac 198 to 242
123 Vac 11110136 230 Vac 207 to 253
200 Vac 180 to 220 235 Vac 211 to 259
Is the voltage within limits?
Y N
+ Measure the voltage at the power supply
transformer TB1, terminals 7 and 9 (244B).
D/ E|F|G
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Is the voltage within limits?
YN
— Use power supply MAP 6-6.

— Power down.

— Verify the fix.
Defective power supply ac cable.

— Power down.

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

— Replace the disk driv motoer (216N).

— Verify the fix.

Defective disk drive motor.

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?

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

Dees the disk drive shaft bind now?

Y N )

— Re-install the disk drive belt (216K).
— Check the disk top cover for proper
alignment. —

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.

D|H

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

— See (237). A malfunction can be caused by a

broken pivot. Check the collet for spring deflec-

tion with cover closed.



Does the machine still fail?
Y N
Defective disk collet assembly.

— Power down.

— Re-install the original disk collet
assembly (222).

— Replace the disk drive cover (221).

— Verify the fix.

Defective disk drive cover.

— 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.

Defective disk drive hub and shaft assembly

and/or bearings.

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.v

— Replace the disk idler assembly.
— Verify the fix. -
Defective disk idler assembly.

— Check/Replace the disk drive belt {216K).
— Verify the fix.

K
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Does the machine still fail?
Y N
The belt was worn or defective.
— Re-install the original belt, if replaced.
— Replace the disk drive pulley (216G).
— Verify the fix.
Defective disk drive pulley.
— Replace the disk drive motor (216N).
— Verify the fix.
Defective disk drive motor.
— Load a diskette.
Are the error code positions blank?
Y N
— Hold NUM SHIFT and press RESET.
— Remove any diskette in the other station.
— Press FUNCT SEL lower.
— Hold NUM SHIFT and press ‘C’.
— Press ‘O’ key.
Did the machine fail to change to CEW mode? ( )
Y N 001 0 A A 00008 CEW
— The position of the cursor identifies the 01234567890123456_
disk speed. Position 1is 150 ms and each
additional positionis Tms, — —
. Is the disk speed between 163 and 171 ms?
Y N
— Power down.
— Place the disk drive in the service
\.. J

position (206).
— Replace disk collet assembly (222).
— Verify the fix.

Does the machine still fail?
Y N
Defective disk collet assembly.

— Re-install the original collet assembly.
— Replace the disk drive cover (221).

— Verify the fix.

Defective disk drive cover.

— Use MAP 2-7.




Is the disk turning? (Observe collet assembly.) (224)
Y N

Is the disk drive shaft turning?

Y 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 puliey (216G].
Verify the fix.

Defective disk drive pulley.

|

|

— 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?
Y N
Defective collet assembly.

Re-install the original collet assembly.
Replace the disk drive cover {221).

— Verify the fix.

Defective disk drive cover.

|

— Use MAP 2-7.
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MAP 2-7

Remove the diskette.

Power down. .

Swap the disk cables at planar sockets J and K.
Disk drive 1 will now be connected to
station 2 and disk drive 2 will be con-
nected to station 1.
Power up.

Load a different diskette in the other

disk drive. (A disk with no history of errors.)

Does the machine still fail exactly as before?
Y N
— Power down.

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

Power up.

Use disk MAP 2-8.

|

Power down.

Reeonnect 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
Defective VFO card.

— Power down. :
— Re-install the original VFO card.
— Use MPU MAP 5-1.

This MAP is a continuation of MAP 2-6.

Keyboard Control > -
2 N
\ Disk 1
Switch
Disk 2
~ Keyboard
\\
~ - _ Control _ | L

Control and display interactions with disk drive

signal cables swapped at planar sockets J and K (212B).
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MAP 2.8 — — This MAP is a continuation of MAP 2-7.

— Power up.

Use the CE meter, set to the 5 Vdc scale, to

measure the voltage between TP16 (+) and

TP17 (=) on the disk FC card (204A). — — Check the LED for input voltage.

Is the voltage 1.0 to 1.6 Vdc?

Y N

Y

Use the CE meter, set to the 15 Vdc
scale, 10 measure the voltage between
TP23 (+) and TP17 (-) on the disk FC

card (204A). — — Check the FC card for a power supply
voltage.
Is the voltage 4.7 to 5.5 Vdc¢?

N
— Make a note of the voltage measurement

for future reference.
— Power down.
— Disconnect the disk signal cable from the DB

FC card (204B). |
— Power up. 02(g &
— Measure the voltage at the FC card end E E

of the disk signal cable with respect to HH

frame ground. — — = =

) ‘ 13 E E Disk Signal

Vdc Test Point Range Cable
+5 Vdc  BO3 47 to 55 Vdc

Is the dc voltage within limits?

Y N
— Power down.
— Reconnect 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 a diskette at least twice. — — A faulty FC card may cause a bad data set label

03 (write gate check) to be written on the disk.

Does the machine still fail? A good FC card will correct the write test label

Y N : but will indicate an error the first time the disk-
Defective disk FC card. ette is loaded.

— Power down.
Re-install the original FC card.
Use MAP 6-7.
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.| — 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
Defective LED.
— Power down.
— Re-install the original LED.
— Replace the LED cable wires in the disk
file cable (204C).
— Verify the fix.
Does the machine still fail?
Y N
The disk file cable was defective.
~ Power down.
— Replace the FC card (204).
— Verify the fix.
The FC card was defective.
— Power down.
— Check/Adjust the disk top cover for
binds (237).
— Verify the fix.
Does the machine still fail?
Y N g
The disk drive top cover needed adjustment. — — See (237). A malfunction can be caused

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).

by a broken pivot. Check the collet for
spring deflection with cover closed.



Is the disk idler OK?
Y N
— Repair or replace the disk idler
assembly (216E).

— Verify the fix.
Defective disk idler assembly.

— Re-install 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. —

— Probe disk TP2 (signal ground TP 17) (204A).

Are both probe lights on? —

Y N .

— Power down.

— Remove the disk drive belt.

- Power up.

— Load a diskette.

— Use the CE meter, set to the 5 Vdc scale,
to measure the voltage between TP23 (+)

and TP8 (-) on the disk FC card (204A).
— Rotate the disk drive shaft.

Does the voltage shift exceed 3.55 Vdc?

Y N

— Check the diskette for proper hole
alignment. —

Is the disk hole alignment correct?
Y N
' — Use a different diskette.
]

Check the interlock for proper adjustment
I (220).
Is the adjustment OK?
Y N
— Adjust the interlock (220).
— Verify the fix.
Switch out of adjustment.

— Power down.
— Disconnect the interlock cable.

and check the switch and cable.

— Connect probe power leads to planar
M-D13 (-) black
M-BO5 (+)

— Output from the phototransistor amplifier.

— — Test the phototransistor signal developed

by the index hole in the disk.

- Diskette.

Disk
D/"—Q < Hole for index pulse (should
/ ° \\ — line up with hole in the disk)

—— Hole in disk for

N / disk clamping cone
AN U———;—— Read head aperture

— Use the CE meter set to the Rx1 scale —J

Phototransistor

EC 823147

Black £
I —— )
I (D08) e Yellow

Yellow

Black

A
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Is the switch OK?
Y N
— Replace the switch (220).
— Verify the fix.

Defective switch.

- Reconnect the interlock cable.
— Power up.
— Check and adjust the phototransistor
holder (243).
— Measure the voltag: etween TP23 (+)
and TP8 (-) on the <iisk FC card (204A). —  _ Test the phototransistor signal developed
— Rotate the disk drive shaft. by the index hole in the disk.

Does the voltage shift exceed 3.55 Vdc?

Y N

— Power down,

~ Replace the phototransistor assembly (243).
— Verify the fix.

Does the machine still fail?
Y N
Defective phototransistor assembly.

— Power down.

— Re-install the original‘ phototransistor
assembly. .

— Check/Replace the phototransistor
assembly wires in the disk file cable
(243).

— Verify the fix.

Defective disk file cable.

Does the machine still fail?

Y N
The phototransistor holder needed
adjustment. )

— Power down.

~ Re-install the disk drive belt (216K).

— Swap disk FC cards.

— Power up.

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




same disk unit?
Y N
— Power down.

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

— Power down.
— Re-install the original disk FC card.

shorts, and grounds (204B).
Is the cable OK?
Y N

— Verify the fix.
Defective disk signal cable.

— Use MPU MAP 5-1.

Probe planar-J-D13, (or K-D13).

Are both probe lights on?
Y N
— Power down.

— Replace the disk signal cable (204B).

Verify the fix.
Defective disk signal cable.

— Jumper disk TP17 to TP22 (204A).
— Check the pressure pad. —

Is the pressure pad (221A) ‘pressing the disk

against the head?

Y N

— Remove the jumper from disk TP17 to
TP22 (204A). ‘

Power down.

|

Verify the fix.
| Defective head and carriage assembly.

— Power down.

— Remove the jumper from disk TP17 to TP22

(204A).

— Reseat planar cross connectors A and B (212B).

— Verify the fix.

E
Does the machine still fail when using the

— Replace the disk FC card in the other

— Check the disk signal cable for opens,

— Replace the disk signal cable (204B).

Replace the head and carriage assembly. —

— Try to isolate the trouble in either the disk
signal cable or the MPU.
Signal ground at J or K-BOS.

— Move the pressure pad away from the head
and watch it return.

— Use the ‘Leadscrew and Head Carriage
Assembly Removal and Replacement’
procedure (225). Then return to this point
in this MAP.
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Y
Does the machine still fail?

Y N
Loose cross connector.

— Power down.
— Replace the VFO card (2128).
— Verify the fix.
Does the machine still fail?
Y N
Defective VFO card.

Power down.

Re-install the original V¥ () card.

|

Check the disk signal cabie 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

Defective disk signal cable.

— Use MPU MAP 5-1.

— Use MPU MAP 5-1.

3742
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MAP 29 — This MAP will help find seek errors {without
data errors).

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 try to cause the
failure. Check room temperature and humid-
ity and compare it to installation procedure
page 16-1. Check db voltages at the disk FC
card with respect to frame ground (204A).

Vdc Test Point Limits

+24 1 22.0t0 26.5
+5 23 47to 55
-5 5 46to 54
ground 17 0

— Remove any diskette in the other station.

— Load a diskette.

— Press FUNCT SEL lower.

— led 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. i

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

DATE:

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

I i ——
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— Power down.
— Reseat the disk signal cable (204B, 212A).
— Reseat the disk file cable (204C).
— Reseat the disk FC card (204A).
oate] | [ |
— Power down.
— Swap the disk units.
— Verify the fix.
oaTe[ [ [ ]
— Replace the ac line filter.
— Verify the fix.

DATE: 1

—

Does the other disk drive unit cperate 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 (24227).

— 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

— Re-install and adjust the stepper
motor (230). —

— Verify the fix.

— The stepper motor was out of adjustment.

~

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.



— Replace the upper and lower leadscrew
bearings and/or replace the head and
carriage assembly and bearings as required,

(includes leadscrew). — — Use the ‘Leadscrew and Head Carriage Assembly
— Verify the fix. Removal and Replacement’ procedure (225).
Defective head and carriage assembly and/or Then return to this point in this MAP.

leadscrew bearings.

— Turn the stepper motor drive wheel several

revolutions with your fingers (208M). — Moves the head and carriage assembly away
— Power up. from track zero.
— Observe the head and carriage assembly. — — At power up, the MPU should cause a series of
seek-to-track-zero commands. Then the lead-
Did the head and carriage assembly move to screw wheel will stop in phase 0 position.
track zero?

Y N .

— Power down.

— Set the CE meter on the 50 Vdc scale.

— Measure voltage for each listed set of test
points at FC card (204A) as you turn the
power on for each set.

— During power up, the meter will first read
24 Vdc. After5or 10 seconds, the meter
must pulse down to 20 or 15 Vdc.

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)

EC 823147
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‘Does the voltage pulse down to 20 or 15 Vdc
for each pair of test points as stated above?
Y N
— Test the probe at planar P-B10 (signal
ground P-D08). Both probe lights
should be on. — — Connect probe power leads to planar M-D13
— Power down. (-) black, M-B05 (+).
— Probe each test point in the line to the
stepper motor amplifier at the FC (204A)
card as you turn power on. Both lights
should be on and pulsing during power up. — — The MPU should cause a series of seek-to-track
— Power up for each test point. zero commands 5 or 10 seconds power up.

TP4 (+Access 2}

TP6 (+Access 3)

TP7 (+Access 1) (Signal ground at J
TP15  (+Access 0)  or K-B08)

TP17  (Signal ground)

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 b seconds after each power down.)

— After 5 or 10 seconds, the UP light
should be on and pulsing. (lgnore the
DOWN light.)

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

E|G|H|J



Y N

Y

Power down.
Reconnect the disk signal cable
connector at planar socket J (or
planar socket K},

Power up.

Is the UP light on and pulsing during the disk
seek operation for each test point?

Measure ai! voitages at the disk FC
(204 A) card with reference to frame

ground. —

Vdc

+24 Vdc
+ 5 Vdc
- 5Vdc
ground

N

Test
Point

TP1
TP23
TP5
TPi7

— The problem may be due to ripple in the
power supply. Use theory section 15 if ripple

is suspected.
Range

22.0to 26.5 Vdc
4.7 to 5.5 Vdc
4.6to0 5.4 Vdc
oV

Are all voltages within limits?

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

— Power down.
— Disconnect disk signal cable at

the FC card (204B}.

E|G|H|K]|L|M

SENMRERaINEl |

D

— Power up.

— Measure the failing voltage at 02 E
the disk end of the disk signal -
cable with respect to frame H
ground. — — =

=
Test 13/@

Vdc Point Range

+24 Vdc B10 22.0t0 26.5 Vdc

+ 5Vvdc BO03 4.7 to 5.5 Vdc

- 5Vvdec B11 46to 5.4 Vdc

ground B08 oV

Is the failing voltage within limits?

YN
— Power down.

— Reconnect the disk signal cable.
— Use power supply MAP 5-1.
EC 823147
PN 2470072

Date 9/15/74

Disk Signal
Cable
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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
Defective FC card.

— Power dowi;

— Re-install ti.« original disk FC
card.

— Use MAP 6-7.

— A faulty FC card may cause a bad data set label
03 (write gate check! to be written on the dick.
A good FC card wili correct the write test label
but will indicate a crior the first “ime 152 disk-
ette is loaded.



E|G/H|K

— 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.

Defective disk FC card.

— Power down.

— Re-install the original disk FC card.

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

Is the disk signal cable OK?
Y N
— Replace the disk signal cable
(204B).
— Verify the fix.
Defective disk signal cable.

— Use MPU MAP 5-1. — — The failure may be caused by ripple in the
' power supply. If ripple is suspected, use theory
section 15.
E|G]|H[K
EC 823147
PN 2470074 3742 ML  2-9.7
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— Power down.

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

Is the cable OK?

Y N
— Replace the disk signal cable

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

— Replace the disk F( card (204A).

— Verify the fix.

Defective FC card.

— Use MAP 2-10.

— 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).
Verify the adjustment with the CE diskette.

Does the machine still fail?
Y N
’-—l The head was out of adjustment.

— Use MAP 2-10.

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

— It 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 comple’u’on
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 all voltages at the disk FC card (204A)
with reference to frame ground. —

Vdc

+24 Vdc
+ 5 Vdc
- b Vdc
ground

Test Point Range

TP1 22.0to 26.5 Vdc
TP23 4.7to 55 Vdc
TPS 46to 5.4 Vdc
TP17 ov

Are all voltages within limits?

Y N

Vdc

+24 Vdc
+ 5 Vdc
- 5 Vdc
ground

Y N

Does the
Y N

&

Test Point

B10
B0O3
B11
B08

— 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. _
— Try loading the diskette at least twice. —

machine still fail?

' — Defective FC card.

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

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

— Power down.

— Disconnect the disk signal cable (2048B) 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. —

Range

© 22510 26.5 Vdc
4.7to 55 Vdc
46to 5.4 Vdc
ov

Is the failing voltage within limits?

— This MAP is a continuation of MAP 29,

-~ The problem may be caused by ripple in the
power supply. Use theory section 15 if ripple is
suspected.

D B
am
02lmm
g5
- s
am
am
as
aa
13|88 Disk Signal
| Cable

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

EC 823147
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—. Power down.

— Swap the disk FC cards (204).

— Power up.

— Try loading the diskette at least twice.

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

Y N

— Powar down.

Replace the disk FC card in the other
disk drive.

— Verify the fix.

Defective FC card.

|

— Power down.

— Re-install the original disk FC card.

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

Does the machine still fail?
Y N
Defective stepper motor assembly.

— Power down.

— Re-install the original stepper motor
assembly.

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

Is the cable OK?

Y N
— Replace the disk éignal cable (204B).
— Verify the fix.
Defective signal cable.

— Use MPU MAP 5-1.

— 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
to trouble-shoot machine malfunctions.

— Power up and wait for 30 seconds.
Are the error code positions blank?

Y N
— Hold numeric shift and press RESET

— This MAP helps you check for bad head
alignment.

— Display Data Head Alignment Service Check.
CE DIAGNOSTIC DISKETTE — Description
Theory of the ""CE Diskette,” its use, service
notes, and special handling precautions; see
page 11-18.

— — — Dependent upon head alignment, the disk drive

— Press REC ADV to advance to data set I

label 00009.
— Press FUNC SEL lower
— Press UPDATE— — — — — — — — — — —

Are the error code positions blank?
Y N
— Hold numeric shift and press BESET.

— 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 )

i

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 “correctly’” 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 pair of match-
ing records per track is sufficient. Increment
to the next track when one good pair is found.)

EC 823147
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MAP 2-12

The following MAPs are designed to assist in

locating speed or thruput problems. These kinds

of problems are normally caused by poor diskettes,

malfunctioning disk drive, sticking/binding keys,

clicker operation or head load actuator. — — See (245) for approximate tming imformation
on search, copy, and initialization operations.

— Power up.

- Load a diskette in disk drive 1.

— CHAR ADV to position 29 — — The next steps will modify the data set label

— Hoid NUM SHIFT anfi enter as follows: BOE=01001, EOE=73026
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 — Blanks data to prepare for entering a program,
DELETE REC D-----E in program level 1.

— Press
FUNCT SEL lower
/
1
— Press
FUNCT SEL lower
ENTER
SEL PROG
1
— Enter — Numeric shift not necessary as D---—-E program
123456 is in numeric shift.
— Perform a 5 min. speed test.
— Set Auto DUP/SKIP and AUTO REC ADV' t
ON. -
— Wait 5 min.
— Set AUTO REC ADV to OFF.
— Observe the disk 1 address in status line
positions.

Is the disk address at least 280237

Y N
— 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 1is 150 ms and each additional 01234567390123456_
position is 1T ms. — -

\—

—A N . L
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B
“Is the disk speed between 163 and 171 ms?
Y N
I — Use MAP 2-6.
— Load CE diskette (PN2455026).
— 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

— 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 ADV 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 siep 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.

— 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.



Is the ¢

Y

Observe the disk 1 address in status line
positions.

fisk address at least 280237

N

— Press FUNCT SEL lower.

- Press and hold NUM SHIFT and pxeds C.
— Press O (Letter O) Key

The position of the cursor identifies the
disk speed. Position 1is 150 ms and
each additional positionis T ms. —

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

Load CE diskette (PN2455026).
— 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.

0o

[

0 A A

7050123456 _

Oo0ons

012345

T

See MAP 2-11 for additional information.

(A

single pair of matching records per track is

sufficient.
one good pair is found.)

EC 823147
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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 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. If an error results, or if the machine
fails to function as stated, repl'ace‘ the keyboard
PC board.

2-12.4



2. CLICKER OPERATION

The operation of the clicker can also
affect the thruput. It usually results

in complaints that the keys are hard to
depress. 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.

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

— The clicking noise from the disk
drive head load actuator hasalso
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.

EC 823147
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DISPLAY MAPS

MAP 3-1 —

Can you make the machine fail?

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:

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

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

— Adjust the yoke (304F, 305).

— Verify the fix.
DATE:(_ [ [ ]

— Vibrate the machine to cause the failure.

— Check the room temperature and the humid-
ity and compare them to the installation
procedure, page 16-1.

— Measure the dc voltages 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 11.0to 13.2
—12.0 D02 11.0to0 13.2

— Reseat both ends of the display signal cable
(304B) and the power supply dc cable
(309T).

— Verify the tix.

DATE:_ ] T ]

— Replace the display PC board (304C).

— Verify the fix.
oate: [ T

— Power down.

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

— Replace the converter (304G).

— Verify the fix.
paTE:L | 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. )

l _l DATE:[__ [ T ]

— 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 in turn
changes the bias on the CRT which increases
or decreases the electron flow to the face of
the CRT. This changes the brightness.

EC 823147
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— Power down.
" — Replace the brightness control potentiometer
(304J).
— Verify the fix.
— If the CRT has nobrightness (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 still fail?
YN
The display signal cable was loose.
— Power down.
— Connect the cable extender (307) to 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 frarme groun<
to each of these extender pins:  — - Checks the voitages 1o
for distribution to defle
Vdc Pin Limits Does not check for loo
304H}.
+12.0 BOS, B09 11.0t013.2 :
+12.0 D09, D10 11.0to 13.2 '
-12.0 D02 11.0t0 13.2
Ground D06,D07 O
Ground D08 0

31.2



Are all voltages within limits?

YN,

— 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. DB
— Set the CE meter to the 15 Vdc scale. ae
. 02(m =
— Measure the failing voltage from the frame e
ground to each of these cable pins at the E E
display end: — - : :
i

Vde Pin Limits 13 HH Display Signal

Cable

+12.0 B08, BO9 11.0t0 13.2
+12.0 D09, D10 11.0to0 13.2

-12.0 D02 . 11.0t013.2
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.

— Power down.

— Remove the cable extender.

— Reconnect the display signal cable.

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

CAUTION
Never make the tube face glow or bloom. The
limit of brightness control is either:

-
|
|
I .
| a. that degree of brightness past which the

— Observe the caution. — — — — — — — — — — -~ | tube face glows or blooms, or

— Power up. b. the mechanical limits of the control knob.
— Wait 25 seconds.

— Vary the brightness control to its limits (304J). — — Checks the range of voitage available from the

brightness control.

EC 983147
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Does the voltage vary smoothly from 0 to a mini-
mum of 100 Vdc? -

Y N

Y

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 terminel 6 () on the
display PC board (304C). —

Power up.

Wait 25 seconds.

Is the voltage between 300 and 410 Vdc?

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.

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).

White 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 boerd.

Perform tive same check from wire 10 to
wire 1. — .

— A failure can cause 400 Vdc to appear.

— Checks the 400 Vdc output of the converter.

— CE meter test:

Power down.

Disconnect the disk signal cable (608).
Set the meter to the Rx1 scale.

Zero the meter.

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
potentiometer.



)

E g
oes the resistance on both checks vary from

0 to at least 800K ohms?

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

Y

Using the 500 Vdc scale, connect the CE
meter from terminal 17 (+) to terminal

16 (-) on the display 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?

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
Pin 7 " 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.

EC 823147 825906
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Is the CRT socket assembly OK?
Y N

— 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, 305).

— Verify the fix.

The chassis-and-CRT assembly was defective.

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

— Replace the CRT socket assembly (304H).

3-1.6



MAP 3-2 —

Can you make the machine fail? This MAP helps you locate a problem of a

Y N blank CRT. A blank CRT indicates that the
electron beam is not reaching the face of the
CRT. The electron beam is generated when the
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.

— Forintermittent 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 the installa-
tion procedure, page 16-1.

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

Vdc Pin Limits

+12.0 B08, BO9 11.0to 13.2
+12.0 D09,D10 11.0to 13.2
-12.0 D02 11.0to 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.

DATE:

— Power down.

— Replace the display PC board (304C).

— Verify the fix. |
DATE:

— Power down.

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

— Replace the converter (304G).

— 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. )

DATE: [ [ 1)

— 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.

- Réplace the power supply DC cable (309T).

— Verify the fix.

DATE:[ T 1]

— Power down.

— Reseat both ends of the display signal cable.

- Verify the fix.

EC 823147 :
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Do;as the machine still fail?
Y N
The display signal cables were loose.

— Power down.
— Jumper the CE pins (304C).
— Power up.
— Wait 25 seconds.
— Observe the caution. — — — — — — — — —
— Turn the brightness control (304J) clockwise
until either the display intensity is maximum,
or the control knob stops. —

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

— Power down.

— Remove the jumper from the CE pins (304C).

— Return the brightness control to normal.

— Power up.

— Check if the disk drive unit motors are
running.

Are the disk drive unit motors running?
Y N
— Use MAP 6-6. —

|~ 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 limit of the control knob.

— Checks the CRT’s ability to maintain maximum
brightness.

Full Raster .

Partial Raster

(without viewer)

Low power supply voltage being applied to
the display PC board can cause the bad display.

— A blank CRT and the disk drive unit motors
stopped 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 B08, BO9 11.0t0 13.2
+12.0 D09, b10 11.0to0 13.2
-12.0 D02 11.0t0 13.2

Are all voltages within limits?

Y N

Y

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, BOg 11.0to 13.2
+12.0 D09, D10 11.0to 13.2

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

Are all voltages within limits?

N
— Power down.

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

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

sesssssssnes | O
neasaesNnEes |©
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— Measure between display signal cable pin B12
(+) and frame ground (-). —

Is the voltage between 5.7 and 6.9 Vdc?
Y N

Is the voltage above 6.9 Vdc?
Y N
— Use MAP 6-1.

Power down.

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

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

Check for bent pins on the CRT. —
Disconnect the display signal cable (304B).
Measure the continuity from display PC
board terminal 18 to B12 and from terminal
16 to D12 (304C).

w

each continuity measurement OK?

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). —

Measure the continuity from terminal 16 to
socket pins 1 and 8 (continuity should be to
the pin opposite that found from terminal
18).

Is each continuity measurement OK?

Y N '

— Remove the cable extender.

— Reconnect the display signal cable.

A

Verify the fix.
The CRT socket assembly was defective.

L -/

— Checks for filament voltage.

— — CE meter test:
— Power down.
— Disconnect the disk signal cable (608).
— Set the meter to the Rx1 scale.
— 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.

— Reconnect the disk signal cable.

— Loss of electrical contact due to bent pins can
cause a blank CRT.

— The filament could be connected from terminal
18 to either CRT pin 1 or 8. The opposite pin
is then connected to terminal 16 to complete
the circuit.

Replace the CRT socket assembly (304H).



— Remove the cable extender.

— Reconnect the display signal cable (304B).

— 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. —

Is the voltage at the low limit from 0 to 50 Vdc,
and is the voltage at the upper limit beyond 90
Vdc? —

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). —

— 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). —
— Verify the fix.

Does the machine still fail?
Y N
The display PC board was defective.

F|G|H

— Checks the range of voltage available from the

brightness control.

— A failure can cause 400 Vdc to appear.

— Checks the input tc the converter.

— The procedure to isolate voltage problems be-

tween 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.
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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.

— Measure the voltage between display PC
board terminals 6 (-) and 7 (+) (304C). —

Is the voltage between 300 and 410 Vdc?
YN

— 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

— 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?

Y N

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

— Verify the fix.

The brightness control potentiometer was

defective.

towire. — — — — — — — — — — — — — — —

— 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 bozerd 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. —

— Chieck for continuity from:

CRT Socket — to — Display PC Board

Pin 2 Terminal 14
Pin 3 Termindl 8

Pin 4 Terminal 15
Pin 7 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 thedisplay degrade in brightness slowly
(during several days or weeks)?
Y N

— Reconnect the CRT socket.

— Replace the converter (304G).
— Verify the fix.
The converter was defective.

— Ground the CRT high voltage anode (304A).
- Repla(\:e‘the chassis-and-CRT assembly (304E).
— Adjust the yoke assembly (304F, 305).

— Verify the fix.

The chassis-and-CRT assembly was defective.

Ground the CRT high voltage anode (304A).

— 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
l 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 v
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 installa-
tion procedure, page 16-1.
~ Measure the voltage at MPU planar socket N
with respect to frame ground:

Vdc Pin Limits

+12.0 B08, BO9 11.0to 13.2
+12.0 D09, D10 11.0to 13.2
-12.0 D02 11.0to 13.2
+6.3 B12 5.7to 6.9

— Reseat both ends:of the display signal cable
(304B) and the CRT socket (304H).
— Verify the fix.
CATE: T T ]
— Power down.
— Replace the display PC board (304C).
— Verify the fix.
paTe:[ [ 1]
— Power down.
— Replace the display signal cable (304B).
— Verify the fix.
DATE4 { I |
— 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.
— 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
l 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 planar P-D08). Both tights should
beon. -—

— Probe extender pin BO7 for pulses (signal
ground pin D08) (307).

Are both lights on?

Y N

— Probe 2-N-B07 for pulses (signal ground
N-DO08).

Are both lights on?

Y N

— Power down.

— Disconnect the display signal cable from
MPU planar N (308).

Power up.

Probe MPU planar for pulses (signal ground
MPU planar N-DO8).

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:

Vdc Pin Limits

+5.0 BO6 471055

— Connect the probe power leads to MPU planar
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 sighai 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-B0Q7 for pulses (signal
ground N-D08).

Are both lights on?
Y N
— Power down.
— Replace the display signal cable
(304B).
— 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.

EC 823147 PN 2470102
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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: —

Yde

-~

Pin

+12.0 808, 809
+12.0 D09, D130

-12.0 DO2
+6.3 B12
Ground D06, D07
Ground D08

Is the voitage within limits?

Y N

Y

Write down the failing voltage measure-

Limits

11.0t0 13.2
11010132
1101w 13.2
57t0 6.9

[ w0

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

+12.0 808, BO9
+12.0 D09, D10
-12.0 D02
+85 B12
Ground D06, DO7
Ground D08

N

|

Power down.

Limits

11.0to 13.2
11.0t0 13.2
11.0t0 13.2
80to 94
0
0

Is the voltage within limits?

Reconnect the display signal cable.

Use MAP 6-1.

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

— 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 toose connectors {3040 or 304H).

Display Signal
Cable

sessmensuses | O
senezassssse |0

— When the cable is disconnected, the 6.3V
goes to 8.5V level.



@

— Power down.

Disconnect the wire from terminal 8 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.

is

Wait 25 seconds.

the voltage between 300 and 410 Vde?

N

- Power down,

- Hemove the o
P2 board.
Reconnect th o display signal cable {3048).

— Heconnect tie wire to terminal @ of the
display PC tioard.

ie extender from the display

— Ground the CRT high voitage ancde {304A).

— Heplace the converter (304G).
— Verify the fix.
The converter was defective.

- Power down.

Heconnect the wire to terminal 9 of the display
PC board.

Disconnect the display signal cable from the
display PC hoard {304C).

Test the CE meter. —

Set the CE meter to the Rx ! scale.

Measure the continuity in the display PC

board circuits {304C).

Terminal 7 to terminal 3
Terminal 14 to terminal 15
Terminal 14 to cable connector pin D13

Is each continuity measurement QK ?

Y

N

— Replace the display PC board {304().
— Verify the fix.

The display PC board was defective,

|
ng

— Checks the 400 Vdc output of the corverter.

—~ CE meter test:

— Power down.

— Disconnect the disk signa! cabie {608},

- Set the meter to the Rx 1 scale.

— Measure the resistaince between test points
16 and 23 on the disk FC card (08},

— The CE meter should read betwera 86 and
96 chms.

- Reconnect the disk siyral cable.

EC 823147
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— Remove the cabie extender irom the display
PC board.

— Reconnect the display signai cable {3048}

— Disconnect the CRT socket fram 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
Pin 3 Terminal &

Pin 4 Terminal 1%
Pin 7 Terminai 17

Is the CRT socket assembly QK ?.
Y N

— Replace the CRT socket assembly {304H).

— Verify the fix.

The CRT socket assembly was defective.
H
fire characters fuzzy (rather than missing)?
YoM
- Reconnect the CRT socket to the CRT.
.- Disconnect the wire from terminatl 17 on
i the dispiay 1 board {(304C).
b Power up.

- Wait for 26 seconds.
i - Touch rre wire removed from terminal 17
l 10 the frame ground. —

I Does the display fash when the pin is

arounded’

YN

i Power downl

— Heconnect the wire to terminal 17.

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

- Replace the chassis-and-CRT assembly
{304E).
Adjust the yoke assembly (304 F, 305).

- Verify the fix.

The chassis-and-CRT assembly was defective.

— Loss of electrical contact due o bent pins can
cause {oss of brightness control or foss of vigeo

Grounds the CRT contral giid which increases
the brightness of the CRT The display could
then go blank for a few wcconds before re-
summing its former condiiion



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.

i — Check for shorts (resistance must exceed

1K ohm) between the signal cable pins at

the display end: —

BO7 to B0O5

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
— 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, 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.

— Checks for shorts of the MPU planar modules

and the cable. For display theory, see page 12-1.

02

ssssssssasss (O
sesussssssse |

Display Signal
Cable

— 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 faif?

Y N

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

— 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 installa-
tion procedure, page 16-1.

-- Measure the dc voltages at MPU planar N
with respect to frame ground:

Vdc Pin Limits

+12.0 808, B0O9 11.0t0 13.2
+12.0 208, D10 11010 13.2
=120 D02 17.0t0 13.2

1
i

Reseat both «nds of the display signal cabie
X {304B) and the power supply dc cable
I {3097).
— Werify the fix.
bATE: [T T 1
— Replace the display PC board (304C).
— Verify the fix.

DATE: | i l l

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

DATE: [ [ ]

— Verify the fix.
DATE: [ T 1]
— Replace the display signal cable {304B).
— Verify the fix. ;
" DATE: l I ] i
— Replace the power supply dc cabie {309T).
— Verify the fix.
pATE: [T T 7
— Replace the ac line filter (309Q).
— Verify the fix.

DATE: ] l ] l

— Power down.

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

— Verify the fix.

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

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

— This MAP helps you locate a jittery display prob-
lem. A jittery (moving, unstable) display can
be caused by a 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 Section 75

EC 823147
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l.
Does the machine still fail?
Y N

l The display signal cable was loose.

— Power down.

— Install the cable extender (307) in ‘thg 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: —

Vdc Pin

+12.0 BO8, BO9
+12.0 D09, D10

-12.0 D02
Ground D06, D07
Ground D08

Are all voltages within limits?

YN

— Power down.

the display PC board.
— Power up.

display end: —

Vde Pin

+12.0 B08, BO9
+12.0 D09, D10

-12.0 D02
Ground D06, DO7
Ground D08

Y N
— Power down.

Use MAP 6-1.

— Power down.

— Use MAP 6-7.

Limits

11.0to 13.2
11.0t0 13.2
11.0t0 13.2
0
0

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

— Remove the cable extender.
— Leave the signal cable disconnected from

— 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

Limits

11.0to 13.2
11.0 to 13.2
11.0to0 13.2
0
o

Are all voltages within limits?

— Reconnect the display signal cable.

— Reconnect the display signal cable.

— 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 on the +12 Vdc power supply can

cause a jittery display. If you suspect ripple,
use Section 15.

02

ssssmsssssss |[O
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Display Signal
Cable

13




— Power down.
— Remove the cable extender.
— Reconnect the display signal cable.
— 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?

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.
Does the machine still fail? We recommend obtaining both FRUs and
YN 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: [ ]

— Vibrate the machine to cause the failure.

— Check the room temperature and the
humidity and compare them to the installa-
tion procedure, page 16-1.

— Measure the dc voltages at MPU planar N
with respect to frame ground:

Vdc Pin Limits

+12.0 B08, B09 11.0to0 13.2
+12.0 D09, D10 11.0to 13.2
-12.0 D02 11.0to 13.2

— Reseat both ends of the display signal cable
(304B), and the yoke connector (304D).

— Verify the fix.
DATE:[ [ T ]

— Replace the display PC board (304C).

— Verify the fix. _
pATE:[ ]

— Replace the yoke assembly (304F).

— Adjust the yoke assembly (305).

— Verity the fix.

DATE:
— Replace the display signal cable (304B).

— Verify the fix.

pATE: [ [ T

— Use MAP 5-1.

Power down.

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

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 display 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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. Power down.

— Install 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. —

— Probe these extender pins for pulses (307).

802

BO3 Signal ground

BO4 pin D08

BO5

B10

|

Are both lights on for each pin?
Y N
— Probe these 2-N pins for pulses:

B0O2

BO3 Signal ground
BO4 N-D08

BO5

B10

Are both lights on for each pin?

Y N

— Power down. :

— Disconnect the display signal cable from
MPU planar (308).

— Power up.

B02

BO3

BO4 Signal ground

B0OS MPU planar N-DO8
B10

Are both lights on for each pin?
Y N

B|C|D|E

Probe these MPU planar N pins for pulses.

— Connect probe power leads to MPU planar
M-D13 (-) black MPU planar M-B05 (+).



B|C

— 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 BO6 471t05.5

Are the voltage and POR 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 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

B0O4 Signal ground

BO5 MPU planar N-DO8
B10

Are both lights on for each pin?
Y N

— Power down.

— Replace the display signal cable (304B).
— Verify the fix.

The display signal cable was defective.
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— 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.

— 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 BO8, BO9 11.0t0 13.2
+12.0 D09, D10 11.0t0 13.2
-12.0 D02 11.0t0 13.2
Ground D@6, DO7 0

Ground D08 0

Are all the voltages within limits?
YN
— 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.
— Measure the failing voltage from the frame
ground to each of these cable pins at the

display end: —

Vde Pin Limits
+12.0 BO8, B0O9 11.0to 13.2
+12.0 D09, D10 11.0to0 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.

— 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),

DB
o212 g
it
s e
(]
s e
i
13 : s Display Signal
Cable



— 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, such as could occur from an
open coil. Be more critical of the coil resistance
measurement if the display or characters show
distortion, such as could occur from an out-of-
specification coil.

— Exact resistance specifications are given for
the yoke coils. The CE meter might not mea-
sure 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):

— CE meter test:

Measure Yoke Coil Resistance i

|
Wire B to wire D 11.0 to 12.5 ohms— — — — -
Wire C to wire E 10.5 to 12.0 ohms

Wire A to wire F 9510 11.0 ohms — — — —
|

— Disconnect the wire from terminal .1 2 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.

|

— 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.

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: —

— Checks for shorts of the MPU planar modules

and the display signal cable. For display theory,
B02 to BO3 ) BO3 to B04 B0O4 to BO7 see page 12-1.

BO2toB04 BO3toB05 B04toB10
B02toB05 BO3toB07 BO5 to BO7
B02toBO7 BO3toB10 BO5toB10
B02toB10 BO04toB05 BO7toB10
02
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 cable wires for shorts.

sessscsusasss |O
ssssEsssassss |©

Display Signal
Cable

13

Is the display signal cable OK?

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.



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 call, 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 the installation pro-
cedure, page 16-1.

Measure the voltages at MPU planar N

with respect to frame ground:

Vdc Pin Limits
+12.0 B08, B0O9 11.0to 13.2

+12.0 D09, D10 11.0to 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 assembly (305, 304F).
Verify the fix. :

DATE:

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

DATE: [T T ]

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

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

DATE:

Replace the ac line filter (309Q).
Verify the fix.

paTE: [T 1]

— This MAP helps you locate an overload
condition on the high voltage power supply.
The display flashes because the high voltage is
being cut off. When the high voltage supply is
overloaded, it turns off. After 10 seconds, the
high voltage supply turns on again. If an over-
load condition still exists, the display flashes on
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).

— Reconnect the CRT anode wire to the anode.

— 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. k

The converter was defective.

[

|

l

— 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?

Y N : :

— Power down.

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

Reconnect the CRT anode wire to the anode.

Replace the display PC board (304C).

— Verify the fix.

The display PC board was defective.

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 be-
tween the display PC board and converter re-
quires 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. — — CE meter test:
— Use the CE meter set to the Rx1 scale. — Power down.
— Check for continuity from: — 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).

CRT Socket — to — Display PC Board

Pin 2 Terminal 14 — The CE meter should read between 86 and
Pin 3 Terminal 8 96 ohms.

Pin 4 Terminal 15 — Reconnect the disk signal cable.

Pin 7 Terminal 17

Is the CRT socket assembly OK?

Y N

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

— Reconnect the CRT anode wire to the
anode.

~" Replace the CRT socket assembly (304H).

— Verify the fix.

The CRT socket assembly was defective.

— Ground the CRT high voltage ahode wire
(304A).

— Replace the chassis-and-CRT assembly.

— Adjust the yoke assembly (305).

— Verify the fix.

The chassis-and-CRT assembly was defective.
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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.

— Record the date of each step.

— Vibrate the machine to cause the failure.

— Check the room temperature and humidity
and compare them to the installation pro-
cedure, page 16-1.

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

Vdc Pin Limits

+12.0 B08, BO9 11.0to 13.2
+12.0 D09, D10 11.0to0 13.2
-12.0 D02 11.0t0 13.2

— Reseat both ends of the display signal cable
(304B) and the power supply dc cable
(309T).

— Verify the fix.

DATE:
— Replace the display PC board (304C).
— Verify the fix. '

DATE: [T T ]

— 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: [ ]
— Replace the ac line filter (309Q).
— Verify the fix.

pATE: [T ]

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

— This MAP helps you locate a problem 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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‘if 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
(3048B).

Verify the fix.

Is the display unit still failing?

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.

Set the CE meter to the 15 Vdc scale.
Measure the voltage from the frame ground to
each of these extender pins. —

3-7.2

— Checks the voltages to the display PC board

for distribution to deflection coils in the yoke.

Vdc Pin Limits
., 304D).

+12.0 B08,B09  11.0to 13.2

+12.0 D09,D10  11.0to 13.2

-12.0 D02 11.0to 13.2
Ground D06, DO7 0
Ground D08 0

Does not check for loose connectors (304H or



!

X
!

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 display PC board.

— Power up. DB
— Set the CE meter to the 15 Vdc scale.

— Measure the failing voltage from the frame 02 E E

ground to each of these cable pins at the -HH

display end: — - i

]

Vdc Pi Limit HH

in " Limits .
13(a 8 Display Signal

+120  B08,B09  11.0to 13.2 Cable

+12.0 D09, D10 11.0to0 13.2

-12.0 D02 \ 11.0to 13.2
Ground D06, D07 0
Ground DO8 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..

— Power down.
— Remove the cable extender from the display
PC board.
— Reconnect the signal cable.
— Set the CE meter to the 500 Vdc scale. i
~ Measure the voltage between display PC board
terminals 6 (-) and 7 (+) (304C).
— Power up. :
— Wait 25 seconds. i CE meter test:
' 1 — Power down.
Is the voltage between 300 and 410 Vdc? . | — Disconnect the disk signal cable (608).
Y N I’ — Set the meter to the Rx1 scale.
|
|
|

— Power down. . — Measure the resistance between test points
— Ground the CRT high voltage anode (304A). 16 and 23 on the disk FC card (608).

— Disconnect the anode wire from the CRT. — The CE meter should read between 86 and
— Testthemeter, — — — — — — —— — —..J 96 ohms.

Set the CE meter to the Rx1 scale. Reconnect the disk signal cable.
- Test for a short circuit; CRT anode wire to

frame ground. — — 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

Y N 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? — — This MAP will find failures in the keyboard
Y N PC board.

— 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 installation procedure, page
16-1. Check dc voltage at the 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 47t055

+8.5 D03 80to9.4

ground D08 0

-5.0 D06 46t05.4

— 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 (505).

— Verify the fix.
DATE:

— Power down.

— Replace the failing key modutes as they-
are identified (408, 409). '

— Verify the fix.
DATE:

— Power down.

— Clean flyplates (407D) and pad area (407K)
of the keyboard PC board with a lint-free

cloth (P/N 2108931) — — Dampen the cloth with water or alcohol
— Verify the fix. ‘ (P/N 2200200).
DATE:

— Power down.
— Replace the ac line filter (418A).
— Verify the fix.

pATE:[ | [ ]
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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.

Verify the fix.
—  DATE[ [ T ]

— If the T error code occurs with the AUTO REC
ADV 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?
YN
Loose cable.

Is the machine equipped with a data entry key-
board rather than a proof keyboard?
YN
— Power down.
— Disconnect cross connectors C and D (5058B).
— 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
(5058B).
Use MAP 5-1.
— Power down.
T Reconnect cross connectors C and D.

— Power down and wait ﬁve seconds.

— Power up.

— Load a diskette.

— Perform the failing operation.

Are the status line error code positions blank?

Y N

— Power down.

— Disconnect the keyboard signal cable from
MPU planar sockets P and R.

— Power up.

- Load a diskette.

'~ Replace cross connectors C and D (505B).

e N
01 00 A A 00008 X R
\_ .

Error Co‘de Positions 7 and 8

— 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.



C IDL

Is an error code displayed now?

Y 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 stiil fail?
Y N
Defective PC board.

— Power down.

— Reinstall the original keyboard PC board.

— Check the keyboard signal cable for
opens/shorts/ground (407H).

Is the cable OK?

Y N
— Replace the keyboard signal cable.
— Verify the fix.
Defective keyboard signa! cable.

— Reconnect the cable.
— Use MPU MAP 5-1.

— Power 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.

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. — —

— Press all of the data keys. The correct data
should be displayed as each key is pressed.

— Perform this operation at the station which

(Ej originally reported the trouble.

- Control RN
Keyboard >0
2 4
Disk 1
Disk 2
Display
~ Keyboard

~~_ Control
-

-~

1

T e — e —— T

Control and display interactions with keyboard
signal cables swapped at planar sockets P and R.
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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 Linds.
- Remove key top buttons from failing keys (4078B).
— Remove the all keys unit (407 A},
— Turn the all keys unit over carefully and check
the flyplates of the failing keys (407D).

Are all keys free of binds and are flyplates at-
tached to the modules?
Y N
— Repair or replace key modules (407C, 408,
409).
— Verify the fix.
Defective key module.

— Clean the key module flyplate (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
Dirty keyboard PC board.

— Power down,
— Reéplace the keyboard PC board (407G).
— Verify the fix.

Does the machine still fail?
Y N
Defective keyboard PC board.

— Power down.

— Reinstall the original keyboard PC board.
— Replace the keyboard signal cable (407H).
— Verify the fix.

Defective signal cable.



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 seconds and the keyboard locks up? —— —— —

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.

— Power down.

— Reseat both ends of keyboard signal cable
(407H).

— Verify the fix. ‘
DATE: |

~ Power down. __ ier probing with the CE probe, remove the

- cep.lfacehthi'keyboard PC board {407G). ;:r(:)ruf\? Ieaz of thge switch cable (407F) and use

— Verify the fix.

DATE: [::[:E___] that ground pin.

Y N o Highly intermittent keyboard lockups with/with-
— Vibrate the machine to cause the failure. out flashing screen and with/without error codes
Check room temperature and humidity may occur due to arcing in the CRT. These lock-
and compare to installation procedure, ups cannot be reset with the RESET key. On
page 16-1. Check dc voltages at keyboard machines with keyboard PC board at EC level
with respect to frame ground (407L). —— - - 310084 and 309728, these lockups can be reset
{ with the REPEAT key. On machines with key-
Voltage Pin Limits | board PC board at EC 309786 (latest), it requires
] power OFF/ON to reset the lockup. A CRT high
+5.0 B0O9 471055 : voltage converter with excessive high voltage out-
+8.5 D03 8.0t09.4 | put or a defective CRT can cause CRT arcing.
ground D08 0 |
-5.0 D06 46tob5.4 ]
I
|
I
I

— 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| c| DATE:
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f 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.
DATE:
— 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 dispiay 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
1304A},

-~ Replace the converter {(304G).

— VYerify the fix.

DAt [ [ T ]

-~ Power down.

~ Recennect 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 ]
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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 effected
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
don’t 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
1643192 (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 ten new modules for critical
positions.

EC 823147 | 825906
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An alternate 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
(depanding 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. 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 leve! 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 adiskette.
— Press several data keys .
— Observe the display. —

— Any data keyed should appear on the
display.

4-24



Does the data display correctly?
YN

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). — — The ROS feature card is now disconnected (505B).
— Power up.
Perform the failing operation. — — The keyboard function with the ROS feature
card removed is the same as that of a standard
Does the machine still fail? data entry keyboard. (For example, pressing
Y N NUM SHIFT and M enters a 7 rather thana 1.)
— 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 ,
— Test the probe at planar P-B 12 {signal
ground P-D08). Both probe lights
should be on. — — Connect probe power leads to
— Probe keyboard B10, (signal ground planar M-D13 (-) black
D08 (407L). M-BO5 (+)

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.
J — Disconnect keyboard signal cable
from other keybocard.
— Reconnect keyboard signal cable to
original keyboard.

— Power up.
— Probe original keyboard B10.

FlG
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sl
Are both lights on?

Y N

— Power down.

Disconnect keyboard signal cable

at MPU planar sockets P and R.

Power up.

|

l

!

" Are both lights on?
Y N
— Power down.
— Reconnect the cables to their
original locaticis.
- Use MPU MAP :-1.

— Power down.

-- Check both cables.

— Replace defective keyboard signal
cable (407H).

— Verify the fix.

Defective keyboard signal cable.

- Power down,

— Replace the keyboard PC board for
both keyboards (407G).

-~ Verify the fix.

Defective keyboard PC boards.

— Power down,

~ Replace keyboard PC board (407G)
- Verify the fix,

Defective keyboard PC board.

Power down.

Probe planar sockets P and R, B10.

- Swap the keyboard signal cables at MPU planar

sockets P and R,

- Remaove 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 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,

4-2.6
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— 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 defective key modules
(407C, 408, 409).
— Verify the fix.
Defective key module.

— 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
Dirty keyboard PC board.

— Power down.
— Replace the keyboard PC board (407G).
— Verify the fix.

Does the machine still fail?
Y N
Defective keyboard PC board.

— 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
__J Defective keyboard signal cable.

— Use MPU MAP 5-1.

EC 823147 PN 2470136
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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 installation 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 B0O9 47tobb

+8.5 D03 80t094

ground D08 0

-5.0 D06 46tob4

— 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.

— Power down.

— Replace the keyboard signal cable (407H).

— Verify the fix. '
DATE:

— Replace keyboard PC board (407G).

— Verify the fix. :
oaTE: | T ]

— Power down.

— Replace the ac line filter (418A).

— Verify the fix.

EC 823147
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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?
Y N
l.oase cable.

Is an error code displayed?

Y N

— Load a diskette.

— Press CHAR ADV 16 times. — — This locates the test code position.

— Set all toggle switches down.

— Remove disk from other station. — — An F error will occur if CE mode is

— Press FUNCT SEL lower. attempted while a disk is in the other station.

— Hold NUM SHIFT and press C. — — The machine is now in CER mode.

— Release NUM SHIFT and then press U. — The machine is now in CEW mode.

— Observe the toggle switch test code on the
display and do not operate the toggle
switches. -

Toggle Switch Test Code Location
!

Switches Code

1. No switches defective.
(ARA, PNS, ADS, & KSW)
2. AUTO REC/ADV circuit shorted.
3. PROG NUM SHIFT circuit shorted.
4. AUTO DUP/SKIP circuit shorted.
*5. KATAKANA SHIFT circuit open.

038 50 0030 Op 01 01 GO 00 OO0
66 00 00 /o0{go 07 00 00 00 OO0
00 00 0402 00 00 00 00 02 0O

N A~NO

Any switch circuit failing?
Y N \_

—l — Operate the toggle switches in the
407E h in the follow-
.( ) 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

op» ® O

Any switch circuit failing?

Y N

—— _ 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.

&



?Power down.

— Disconnect the toggle switch cable wire from
the failing switch (411).

— Use the CE meter set to RX 1 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.

I Defective toggle switch.

i

Is this rachine cther than a Katakana machine?
YN

Is the failure in the ARA, ADS, or PNS switch

circuit?

Y N

— Check the KATAKANA SHIFT switch
cable wire for opens, shorts, grounds (411).

Is the cable OK?

Y N
— Replace the toggle swntch cable.
— Verify the fix.
Defective toggle switch cable.

— 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 page 4-16 for instructions on
How To Replace the Flyplates).

— Reinstall the All keys unit.

— Verify the fix.

Defective key module.

— Replace the keyboard PC board (407G).
— Verify the fix.

[o>-
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— Disconnect the keyboard signal cable from
MPU planar sockets P or R (505).

— Check the switch circuit from the switch cable
wire to the signal cable for opens/shorts/
grounds (411).

Are there any opens/shorts/grounds?
Y N

Power down.
"Recoinect 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?

Y N

— Check the toggle switch cable for opens/
shorts/ground (407F, 411).

Is the cable OK?

Y N
— Replace the toggle switch cable.
— Verify the fix.
Defective toggle switch cable.

— Power down.

— Reinstall original toggle switch cable.

— Replace the keyboard PC board (407G).
— Verify the fix.

Defective keyboard PC board.

— Replace the keyboard signal cable (407H).
— Verify the fix.
Defective keyboard signal cable.
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MAP 44 — 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 installation 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 47t055
+8.5 D03 80t09.4
ground D08 0
-5.0 D06 46to5.4
— 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
paTE[ [ ] ]
— Power down.
— Replace the keyboard signal cable (407H).
— Verify the fix.
oaTE: [T ]
— Power down.
— Replace the ac line filter (418A).
— Verify the fix.
DATE:

EC 823147
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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
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
Loose cables.

Is the machine equipped with a data entry
keyboard rather than a proof keyboard?
Y N

— Power down.

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.

|

— Disconnect cross connectors ,C and D (505B). —

— The ROS feature card is now disconnected (5058B).

— The keyboard function with the ROS feature
card removed is identical to that of a standard
data entry keyboard. For example, pressing the
NUM SHIFT and M enters a 7 rather than a 1.



o

— Load adiskette.
— Press several data keys.

Is the audio feedback device making a clicking
noise (4074, 410)?

YN

— 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?

Keyboard >~
2 1
Disk 1
Disk 2
< Display
N Keyboard
>~ _ Control ~ 1

Y N
— Power down.

— Reconnect the keyboard signal cables to
their original position.

Use MPU MAP 5-1.

Power down.

Reconnect the keyboard cables 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?

Y N
— Replace the keyboard signal cable (407H).
— Verify the fix.
Defective keyboard signal cable.

— Replace the keyboard PC board (407G).
— Verify the fix.
Defective keyboard PC board.

Control and display interactions with keyboard
signal cables swapped at planar sockets P and R.

EC 823147
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MAP 4.5 — This MAP will find problems in the REP

key.
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). — — For easier probing with the CE probe remove the
ground lead of the switch cable (407 F) and use
Voltage Pin Limits that ground pin.
+5.0 B09 47to55
+8.5 D03 80to 9.4
ground D08 0
-5.0 D06 46t054
-— Power down.
— Replace the REP key module (407C).
— Verify the fix.
DATE:
— Power down.
*— Replace the failing key module (407C,
408, 409). k
— 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.
pATE | ] ]
P
|
B
EC 823147
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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 C and
D (505B).

— Verify the fix.

OATE: [T ]

~ — Power down.

— Verify the fix.

oATE: [T ]

— Power down.

— Reseat both ends of the keyboard signal
cable (407H).
— Verify the fix.

—

Does the machine still fail?
Y N
Loose cable.

Is the machine equipped with a data entry key-
board rather than a proof keyboard?
Y N

— Power down.

— Power up.

Does the machine still fail?
Y N
— 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).

— Remove cross connectors C and D (505B). —

Perform the failing operation. — — — — —

— The ROS feature card is now disconnected (505B).

| B
'— 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 than a 1.

— This checks the REPEAT function

— This checks the REPEAT key.



)
Did the cursor fai/ 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

I — Release NUM SHIFT and press U

For Katakana: |s register group 24

For standard keyboard: |s register
group 4 different from this?

Y N
l — Press every key except RESET and
REP several times. Check ALPHA
SHIFT and NUM SHIFT keys by
pressing L with each; ALPHA
SHIFT should give A6, NUM
SHIFT should give 66.

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.

— Look at group 24 of the data
display. )

Are there any failing keys?
Y N .

l — Press RESET several times.

Did the machine fail to change to
XR (mode-status)? )
Y N

| — Use MPU MAP 5-1.

— 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).

|

different from this?—— 8 |

— Position 13 locates the keyboard test code
when the machine is in CE mode.

— Look at group 4 of the data display.

~
08 50 00{00]oo 01 01 00 00 00
66 00 00 OO 07 00 00 00 00
g6—00 04/02 00 00 00 00 02 00
\_
— 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.
4 )
08 50 00\OO 00 01 01 00 00 00
66 00 OOOO 07 00 00 00 QO
00 00 04 02 00 00 00 00 02 00
§ ),

EC 823147
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Is the key free of binds and is tt}e flyplate at-
tached to the module?

Y N
— Repair or replace defective key modules
(407C).
— Reinstall the all keys unit. 4
— Verify the fix.

Defective key module.

— 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 ‘
Dirty keyboard PC board.

— Power down.
- Replat:ﬁ the keyboard PC board (407G).
— Verify he fix. i

. Does the chhine still fail?
Y N ‘
Defeciive keyboard PC board.

— Power dcmn ‘

— Reinstall the ariginal PC board.

— Check the keyboard signal cable (407H) for
opens/shorts/grounds. If at station 1, check
cable at power supply TP4 (4198B).

Is the cable OK?

Y N.
— Replace the keyboard signal cable (407H).
— Verify the fix. .
Defective keyboard signal cable.

— Use MPU MAP 5-1.

454



MAP 4-6

Can you make the machine fail?

YN v

— 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

Y N

— 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.

Voltage Pin Limits

+5.0 B09 47t055

+8.5 D03 8.0t094

ground D08 0

-5.0 D06 46t05.4
— Power down.

of the keyboard PC board with a lint-free

or alcohol (P/N 2200200).

Reinstall the all keys unit (407A) after all
flyplates are dry.

Verify the fix.

DATE:

Power down.

Reseat both ends of the keyboard signal
cable (407H).

Verify the fix.

oATE: [T ]

Power down. ’

Replace the audio feedback device (407J,
410).

Verify the fix.

DATE:

Power down. .

Replace the keyboard PC board (407G).
Verify the fix.

DATE:

Power down.

Verify the fix.
. DATE:

550

about 10 seconds and the keyboard locks up? —

Clean the key module flyplates and pad area

(P/N 2108930) cloth dampened with water

Replace the keyboard signal cable (407H).

— 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.

~— -- For easier probing with the CE probe, remove

the ground lead of the switch cable (407F) and
use that ground pin.

EC 823147 825906

Date 9/15/74 | 11/15/74

PN 2470150 3742 ML 4-6.1




AlB

Y

EC 823147 825906

Date 9/15/74 | 11/15/74

PN 2470151

c

— 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?

Y N

— 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 display PC board.
Power up and wait 25 seconds.

Is the voltage between 300 and 410 Vdc?

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.

N ———

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:

— Power down.

— Reseat both ends of the keyboard signal
cable (407H, 505).

— Verify the fix.

— Replace cross connectors C and D (505B).

4-6.2



Does the machine still fail?
YN

Loose cable.

Is the machine equipped with a data entry key-

Y

Y

N

board rather than a proof keyboard?

Power down.

Remove cross connectors C and D (5058B).
Power up.
Perform the failing operation. —

Does the machine still fail?

Y

N
— Power down.

Reinstall cross connectors C and D.
Use MAP 5-1.

— Power down.

Are the error code positions blank? —

N

Is an error code displayed now?

Y

Reconnect cross connectors C and D.
Power up.

— The ROS feature card is now 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

Power down.

Disconnect the keyboard sngnal cables
from MPU planar sockets P and R.
Power up.

Load a diskette.

01
N

— Power down.

00 A A 00008 X R

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.
Defective keyboard PC board.

Power down.

Reinstall the original keyboard PC board
Check/replace the keyboard signal cable
(407H).

Verify the fix.

Defective keyboard signal cable.

Power down.
Reconnect the keyboard signal cables.
Use MPU MAP 5-1.

EC 823147 825906
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is the display flashing?

Y N

Y N

Y

— Power down.

— Load a diskette in the other station.
— At the other station, perform failing
operation.

Does this keyboard work correctly?

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). —

Power up.

Voltage Pin Limits

+5.0 B09 47t055

+8.5 D03 8.0t0 9.4

ground D08 0

-5.0 D06 46to54
Are all voltages within limits?

N

— Make a note of the failing voltage

measurement for future reference.
— Disconnect signal cable (407H) at
keyboard PC board.

— Check the following dc voltages at the
keyboard end of the signal cable with

reference to the frame ground. —
— Power up.

Voitage Pin Limits
+5.0 B09 471055
+8.5 DO3 8.0t09.4
ground D08 0

-5.0 - D06 461t05.4

Are all voltages within limits?
Y N

— Power down.

— Reconnect the cable.

— Use power MAP 6-1.

FIGJH

J

46.4

— The problem may be due to ripple in the

power supply. Use Theory Section 15 if

ripple is suspected.

13— 02

Keyboard
Signal
Cable



FIG)H

— Power down.
— Reconnect the KBD signal cable.
— Replace the keyboard PC board (407G).
— Verify the fix.
— Attempt loading a diskette at least
twice. — — A faulty FC card may cause a bad data set label
03 (write gate check) to be written on the disk.
Does the machine still fail? A good FC card will correct the write test
YN label but will indicate an error the first time the
Defective KBD PC board. diskette is loaded.
— Power down.
— Reinstall the original KBD PC board.
— Use MAP 6-7.
— Test the probe at planar P-B12 (signal
ground P-D08). Both probe lights should
be on. — — Connect probe power leads to planar M-D13
— Probe keyboard B10 (signal ground (-) black, M-B05 (+).
DO08) (407L). — — Checks for oscillator pulses.
Are both lights on? 13 02
Y N [assswenssass | D
— Power down., usss s ansases | B
— Disconnect signal cable (407H) from
keyboard. :
— Power up.

Probe cable B10 ai keyboard end. —
(signal ground pin D08.)

Are both lights on? Keyboard
Y N Signal
— Power down. Cable

— Disconnect the keyboard cable
from MPU connector P or R.

— Power up.

— Probe planar P-B10 (R-B10).
Signal ground P-D08 (R-D08) -

— Checks for oscillator pulses.

FIG]K]L M

EC 823147 825906
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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.

Defective keyboard signal cable.

— Power down.

— Replace keyboarg PC board (407G).
— Verify the fix.

Defective keyboard PC board.

— Probe keyboard B11 (407L).

— Power down and wait five seconds.

— As you watch the probe for the DOWN
light, turn the power on. —

Did the DOWN light come on?

Power down.

Disconnect signal cable (407H) from
keyboard. .

Probe cable B11 at keyboard end. —
Signal ground pin D08.

Observe DOWN light as you turn
power on.

N

Did DOWN light come on?

Power down.

Disconnect the keyboard signal
cable from MPU connector P

(or R). -

Probe planar P-B11:(R-B11).

Signal ground P-D08 (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.

13— 02
SNEP N ENEAEREN
UES E ansARES

Keyboard
Signal
Cable

— 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.



G]N

Did the DOWN light come on?
Y N o
' — Power down.

— Reconnect the cable.

— Use MPU MAP 5.1,

- — Power down.
— Replace the keyboard signal cable
(407H).
— Verify the fix.
Defective keyboard signal cable.

= Power down.
= Replace the keyboard PC board (407G).
= Verify the fix.

Does the machine still fail?
Y N
Defective keyboard PC board.

— 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 (4198).

Is the cable OK?
Y N
— Replace the keyboard signal cable
(407H). '
— Verify the fix.
Defective keyboard signal cable,

— Use MPU MAP 5-1.

Power down. E Keyboard Control o~ ~.
Swap the keyboard signal cables at MPU . 2 Switch !
planar sockets P'and R. Disk 1
Remove the viewer.
Power up. . . Disk 2
Ensure that a diskette is in each drive. Display
Swapping the keyboard cables causes one RS < Keyboard
keyboard to control the other station. =~ Control > 1
Therefore, data keyed at one station will -
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.
sC T | easeos PN 2470156 3742 ML 467
Date 9/15/74 | 11/15/74
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‘ Does the machine still fail?
Y N
— Power down.

— Reconnect the cables to their original loca-

tion.
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.
Defective audio feedback device.

— 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. ' '

~ Is the resistance 90 to 110 ohms?

Y N

— Replace the audio feedback device (407J).

— Verify the fix.
Defective audio feedback device.

— Reconnect the wire to the audio feedback
device.

— Power up.

— Check the following dc voltages at the key-
board PC board with reference to the frame
ground (407L). — '

— Power up.
Voltage Pin Limits
+5.0 BO9 471055 -
+8.5 D03 80to94
ground D08 0
-5.0 D06 46to54

— 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. Use theory section 15 if
ripple is suspected.

PN 2470157 468
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Are all voltages within {imits?

N

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

Disconnect signal cable at keyboard PC

‘boara.

Power up.

Check the foilowing dc voltages at keyboard
end of signal cable with reference to frame
ground (407H).

Voltage Pin Limits
+5.0 B0O9 4.7t05.6
+8.5 D03 8.0t09.4
ground D08 0

-5.0 D06 46t05.4

Are all voltages within iimits?
Y N
— Power down.
— Reconnect the keyboard signal cable
(407H).
Use MAP 6-1.

— Power down. )

— Reconnect the KBD signal cable.

— Replace keyboard PC board (407G).

— Verify the fix.

— Attempt loading a diskette at least
twice. —

Does the machine still fail?
Y N
Defective KBD PC board.

— Power down. i
— Reinstall the original KBD PC board.
— Use MAP 6-7.

13— 02

Keyboard
Signal
Cable

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

EC 823147 825906
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Load a diskette.

Test the probe at planar P-B12 (signal
ground P-D08). Both probe lights should
be on. —

Probe keyboard D10, (signal ground
DO8) (407L). —

Observe the probe as you load a diskette.

Does the UP light turn on?

N

— Unload the diskette.

— Power down.

— Disconnect signal cable (40714} from
keyboard.

— Power up.

— Probe cable D10 at keyboard end. —
Signal ground pin DO8. _

—~ Observe probe as you insert diskette.

Does UP light turn on?
Y N
— Power down.
— Replace keyboard signal cable (4107H).
— Verify the fix.
Defective keyboard signal cable.

Probe keyboard B10 (4OZL).
Signal ground pin DO8.

Are both lights on?

N

— Power down.

Disconnect signal cable (407H) from
keyboard.

Power up.

Probe cable B10 at keyboard end.
Signa! ground pin D08.

Are both lights on?
Y N
— Power down.
- — Replace the keyboard signal cable (407H).
— Verify the fix.
Defective keyboard signal cable.

— Power down.

— Replace keyboard PC board (407G).
— Verify the fix.

Defective keyboard PC board.

9y

— Connect probe power leads to planar M-D13
(-) black, M-BO5 (+).

— Checks for busy pulse. DOWN lights should
be on if no keys were pressed. For easier prob-
ing with the CE probe, remove the ground lead
of the switch cable (407F) and use that ground
pin.

13 02
sasswensesss | D
SNsussasnEs | B

Keyboard
Signal
Cable

— Checks for oscillator pulses.



F ;
— Probe keyboard B11 (407L).
Signal ground pin D08.
— 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
Y N after the POWER switch is turned on.
— Power down.
— Disconnect signal cable from keyboard 13— 02
(407H). | ssssssnssans
Probe cable B11 at keyboard end. — SeSs K angsave
Signal ground pin DO8.
Observe DOWN light as you power up.

Did DOWN light come on?
Y N
— Power down. Keyboard
— Replace the keyboard signal cable (407H). Signal
— Verify the fix. Cable
Defective keyboard signal cable.

— Power down.

— Replace keyboard PC board (407G).
— Verify the fix. .

Defective keyboard PC board.

— Power down.
— Replace the keyboard PC board (407G).
— Verify the fix.

Does the machine still fail?
YN
Defective keyboard PC board.

—. Power down.

— Reinstall the original keyboard PC board.
— Check the keyboard signal cable for opens/
shorts/ground. If at station 1, check cable
at power supply TP4 (4198B).

Is the cable OK?

Y N
— Replace the keyboard signal cable (407H).
— Verify the fix.
Defective keyboard signal cable.

— Use MPU MAP 5-1.

— Load a diskette in the other station.
— At the other station, perform the failing
operation.

EC 823147 8265906
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Did all keys work correctly?

Y

|

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.

At the failing keyboard, perform failing

reported the trouble.)

EC 823147 | g25908
PN 2470161 46.12
Dete 9/18/74 | 11/15/74 :
Swapping the keyboard cables causes one key- Kevboard K Control  ~~
board to control the other station. Therefore, eyboar S
data keyed at one station will be displayed on 2 .
the other station’s area of the display. — — Disk 1
operation. (At the station which origi Disk 2
. ginally Display
o~ ~ Keyboard
SN - Control 1

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 twe viewer. .

Check the keyboard signal cable for opens/
shorts/ground. If atstation1, check cable

at power supply TP4 (419B).

Is the cable OK?

Y

N

— Replace the keyboard signal cable (407H).
— Verify the fix.

Defective keyboard signal cable.

Replace the keyboard PC board (407G). -
Verify the fix.

Defective keyboard PC board.




MAP 4.7

INCORRECT ONLINE FIELD TOTALS

Online field totals errors can result from seem-
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 can’t 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.

EC 823147
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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 zero to maintain
online field totals integrity.

4-7.2



MAPS 4-8 A THROUGH 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”’ self 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 4-88 OFFLINE FIELD TOTALS FAILS
TO FUNCTION

Field Totals Fails to Function .

Off line field totals cannot be selected after a disk
copy if during disk copy a deleted record was
encountered. To correct, press reset then select
off line field totals.

If the problem can’t 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;
135....25,2,46....24)

This will be corrected on an EC.

If the problem can’t be isolated using this
information, use MAP 4-2.

EC 823147
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MAP 4-80) 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 record 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 656,535, the
counter then resets to zero. In Enter mode
every REC ADV is counted. In Update mode
every REC ADV is counted jf 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 doesn’t solve the
problem, use MAP 4-4.

4-8.2



MAP 4-8E ALTERED OR MISSING DATA

ALTERED or MISSING DATA

Records on Diskette

Caution must be used when using diskettes
having file protected data sets. The machine
can write over protected data if the extents
for the non-protected data set overlaps with
a protected data set. For example:

BOE EOE
{Non-protected data set) 01001 10026
(Protected data set) 08001 15026
01001 Non-
protected
) data set
08001
Protected
10026 data set
-
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.

EC 823147
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MAP 4-8F S ERRORS, SEARCH SEQUENTIAL
CONTENT DISK 2

Search Sequential Content works, on Disk 1, with
the complete 64-character set (418). This is not

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
1 method of correcting it.

484



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 Procedures, 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 B06 47t05.5
+6.3 B09 57t09.4
+12.0 B12 11.0t0 13.2
+24.0 D05 22.0t0 26.5
ground D13 0

-5.0 B10 46t05.4
-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 Eand F.

— Verify the fix.
DATE:

— Replace all memory cards (505C). —

— Verify the fix. '
pATE[ [ [ ] .

— If the machine has 128 record length feature,
replace the memory socket card assembly
(505C).—

— Verify the fix.
DATE:

— 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.

[

— Replace the MPU planar assenibly (504,'505N).

— This MAP is the primary entry point for MPtJ
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 in
place of two 2k cards. With the 4k card, the
memory socket-card-assembly is not present.

EC 823147 826184
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—<Power down.

Reseat the display cable at planar N.

Reseat the keyboard cable at planar P and R.
Reseat the power supply cable at planar M.
Reseat all MPU cross connectors (505P).
Reseat the disk cable at planar J and K.
Verify the fix.

|

Does the machine still fail?
Y N -
Loose connectors.

— If the symptom is a hex character appeaﬁng
immediately after power up, see note. —

Is the symptom other than extra characters
appearing when the disk is loaded?

Y N

— 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?
Y N

— Power down.

— Reconnect the keyboard signal cable.
Use MAP 4-2,

|

'

— Power down.
— Reconnect the keyboard signal cable.

| J

— 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 +5 volt pulse during power up. —

— Power up.

— Check dc voltages at planar M with reference

to frame ground. —

Vdc Pin Limits

+8.5 BO5 8.0t0 9.4
+5.0 - BO6 ‘471055
+6.3 B09 57t094
+12.0 B12 11.0t0 13.2
+24.0 D05 22010265
ground D13 0

-5.0 B10 46t05.4
-12.0 B11 11.0t0 13.2-

Are all dc voltages and POR within limits?
YN
g — Use MAP 6-1.

— Note: The high voltage delay circuit forccs 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.

— POR means power on reset.

— The problem may be due to ripple in the

power supply. Use theory section 15 if
ripple is suspected. s



Does the machine have a ROS feature card in sockets :
E and F (505D). — — The ROS feature card in sockets E and F has only

Y N ‘ record insert.
Does the machine have ROS feature card in
sockets C and D (505B)? — — The ROS feature card can include one of the
Y N following feature combinations.
— Use MPU MAP 5.2, — Proof keyboard.
— 128 feature and proof keyboard.
— Power down. — 128 feature, proof keyboard, and feature
— Disconnect ROS feature card in sockets C — — group A,
and D (505B). — — — — — _ _ _ _ _ T — Proof keyboard and feature group A.
— Power up. - — Feature group A.
— Perform the failing operation that caused the | I — Feature group A and 128 feature.
original failure symptom. I
I~ — If a proof keyboard feature is installed on the
Does the machine fail to indicate an F error? | machine (505B), keyboard function with the
YN | ROS feature card removed is that of a standard
— Power down. I data entry keyboard. (For example, pressing
— Replace the ROS feature card in socket | the NUM SHIFT and M enters a 7 rather than a
C and D and connect it up (505B). | 1.)
— Verify the fix. |
L — — If ROS feature 128 card is not installed, remove
Does the machine still fail? ' MPU cross connectors C and D, (604) otherwise,
YN . ' o disconnect ROS feature card from ROS feature
Defective ROS feature card in sockets C 128 card.
and D.
— 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
Defective planar assembly.
— Power down.
— Reinstall the original MPU planar assembly.
— Replace MPU cross connectors C and D
(504, 505P). :
— Verify the fix.
Defective cross connectors.
Does the machine still fail?
Y N
— Power down.
— Replace the ROS feature card in sockets
C and D, and connect it up (505B).
— Verify the fix.
Does the machine still fail?
Y N ;
| Defective ROS feature card in sockets C
Wand D (505B).
EC 829147 PN 2470170
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‘| — Power down.
— Reinstall the original ROS feature card in
sockets C and D (505B).
— Replace MPU planar assembly (604, 505N).
— Verify the fix.
Does the machine still fail?
Y N
Defective planar assembly.
— Power down.
— Reinstall the original MPU planar assembly.
— Replace MPU cross connectors C and D
(504, 505P).
— Verify the fix. .
Defective cross connectors.
 — Power down.
— Reconnect the ROS feature card in sockets
‘Cand D (5058B).
— Use MPU MAP 5-2.
— Power down.
— Disconnect the ROS feature card in sockets
E and F (5605D). — » — ROS feature card in sockets E and F, controls
— Power up. record insert function.

Pertorm 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?

Y N
Defective ROS feature card in sockets E
and F (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
—J Defective cross connectors in E and F.

©




0

Y

|

Does the machine still fail?

N

— Power down.

— Replace the ROS feature card in sockets E
and F and connect up (505D).

Verify the fix.

Does the machine still fail?

YN

Defective ROS feature card in sockets E
and F (505D).

Power down.
Reconnect the ROS feature card in sockets E
and F (505D).

Does the machine have a ROS feature card in
sockets C and D (505B)?

Y

N
— Use MPU MAP 5-2.

Disconnect ROS feature card in sockets C

andD (505B). — — — — — — — — — - — _ _ _

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 up (505B).
Verify the fix.

Does the machine still fail?

YN
Defective ROS feature card in sockets C and
D (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.

If a proof keyboard feature is installed on the
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 than a 1.

EC 823147
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Does the machine still fail?
Y N
Defective planar assembly.

Power down.

Reinstall the original MPU planar assembly.
Replace MPU cross connectors C and D (504,
505).

— Verify the fix.

Defective cross connectors.

Does the machine still fail?

N

— Power down.

Replace the ROS feature card in sockets C and
D and connect it up (505B).

Verify the fix.

Does the machine still fail?

Y N
Defective ROS feature card in sockets C and
D (505B).

—. 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
Defective planar assembly.

— Power down.

Reinstall the original MPU planar assembly.

— Replace MPU cross connectors C and D
(504, 505P).

— Verify the fix.

Defective cross connectors.

Power down.

Reconnect the ROS feature card in sockets
Cand D (505B).

Use MPU MAP 5-2.



MAP5-2 —

— f 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 fauity station, otherwise ‘test disk
unit 1(510).

— Power down.

— Turn stepper motor whee! 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-DO&]. Both lights should be on. —

— Power dowis.

-~ On planar [ or i, depending on which disk
unit is being tested, probe the following
Dins:

— Turr power on for each pin probed. —
{Always weit at least 5 seconds after power
down before power up.) Observe the probe
for both lights on/pulsing a few seconds
after power on for Drive 1, a longer delay

-

for Drive 2.
D02
DO3 {Signal ground
DOo4 J/K-B08B)
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
shouid turn on and pulse a few seconds
after power up for Drive 1, a fonger delay
for Drive 2. Ignore the DOWN light.

— This MAP is a continuation of MAP 5-1,

— Connect probe power leads to planar M-D13
{-} black, M-BO5 {+).

— The stepping motor control {(MC) lines
should pulse during power up (after a delay,
possibly as mwuch as a few seconds). If the
lines pulse, ad if there is power to the
motor, the disk unit carriage should seek a
fower position.

D02
D03 {Signal ground
D04 J/K-B08)
D05
AlB|C
EC 823147
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Is the UP light on and pulsing during the disk
seek operation for each test point? —

Did you have to disconnect and reconnect
MPU cross connectors C and D to discon-
nect/ reconnect ROS feature card?

Are MPU cross connectors C and D not

used in this machine {505FP)?

YN

— Power down.

— Check MPU cross connectors C
and D for opens and shorts.

Are the MPU cross connectors OK?

Y N

— Replace defective cross
connector{s).

— Verify the fix.

Does the machine still fail?
Y N
Defective cross connector(s).

— Power down. )
— Replace the MPU planar assembly

{604, 505N).

— Verify the fix.
Defective planar assembly.

— Power down.

— Reconnect the signal cable at planar
sockets J.

— Use disk MAP 2-9.

" — Power down.

— Replace the planar assembly (504, 505N).
— Verify the fix.
Defectiye planar assembly.

— Remove the diskette.
— Observe the display after warm-up. —

5-2.2

— The problem may be due to ripple on the

power supply. Use theory section 15 if
ripple is suspected.

0 0000 X

AN

Y
— The cursor may not be as shown.




Is the display status line as shown?

Y N
— Test the probe at planar P-B10 (sngnal
ground P-D08). — Connect probe power leads to planar M-D13
Soth lights should be on. (-) black, M-BOB (+).
— Probe planar N-BO5 — — Test points in the horizontal return, CRT
BO7 (signal ground dot, and wriggle return respectively.
B10 N-DOB)
for puises.

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-B0S
BO7 (Signal ground N- DO§L
B10 T
for puises.

Are both probe lights on for each test point?

Y N

— Power down. . —

— Replace the MPU planar assembly
(504, 505N). .

— Verify the fix.

Defective planar assembly.

“— Power down.

— Reconnect the signal cable at planar N.
— Use display MAP 3-5 if BO5 failed.

— Use display MAP 3-3 if BO7 failed.

— Use display MAP 3-5 if B10 failed.

— Observe the display.

Is the display filled with characters and are they
all the same character?
YN
— Power down.
— Remave planar cross connectors G and H
(505P). — ‘ — This will change the display.
— Power up.
— Probe planar H-D02.
Signal ground H-B0S.

EC 823147 PN 2470176 3742ML 523
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Is the UP light on?

Y N

— Power down.

Replace the MPU planar assembly
(504, 505N).

Verify the fix.

Defective planar assembly.

|

|

— Probe planar H-B04.

Is only the down light on?
Y N
| — Power down.

Replace the MPU planar assembly
(504, 505N).

Verify the fix.

Defective planar assembly.

|

— 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.
Defective planar assembly.

— Probe planar H-D08. Signal ground
H-B08.

Are both probe lights on?

Y N

— Probe planar H-B07. Signal ground
H-B08. ‘

Are both probe lights on?
Y N
— Power down. ‘
— Replace the MPU planar assembly.
— Verify the fix.
Defective planar assembly.

— Powver down.
— Reinstall MPU cross connectors G and H. — — This reconnects the memory.

W



E ;
— 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. HHHHHHHHHHHHHHHHHHHHHH HHHHHHHH HHHRHHHHHH
) HHHHHHHHHHHHHHHH HHEHHHHHHRMH RS
Is the display as shown? — — HHHHHHHHARHHHHRHHHHHHHRRHHHHHH HHHHHHHHHH
YN HHHHHHHUHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHE
— Power down. MHHHHHHHHHHHAHHHHRHHHHRH HHHAHHHHHHHHHRRH
— Remove jumper at planar H-D02 to planar
H-BO8 (and planar H-B0S to planar G-BO8). HHHHHHHHRHHHHHHHHHAHHHHHHHHHHHHHRHHHHHHA
— Remove MPU cross connectors G and H
(505P). ~
— Power up. Wait 30 seconds. Display may be flashing, disregard cursor.
— Observe the display. —
Is the display as shown?
Y N
— Power down.
— Replace the MPU planar assembly
(504, 505N).
— Verify the fix.
Defective planar assembly.
— Power down.
— Replace all memory cards and connect
them up (5605C). — ' — Two interchangeable memory cards are
— Verify the fix. connected in parallel for the 128 record
' length feature.
Does the machine still fail? On some WTC machines with the 128 record
Y N length feature, one 4k memory card is used in
Defective memory cards. place of two 2k cards. With the 4k card, the

. memory socket-card-assembly is not present.
— Power down.
— Reinstall the original memory cards.

Is this an 80 record length machine? (128

record length feature not installed.) ’

Y N.

— Replace the memory socket card
assembly (505C).

— Verify the fix.

Does the machine still fail?

YN

Defective socket card assembly.

— Power down.
— Reinstall the original memory socket
_’ card assembly.

E]J|K

EC 823147 | 825906 826184
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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.
Defective cross connectors.

— Power down.

— Replace the MPU planar assembly (504,
505N).

— Verify the fix.

Defective planar assembly.

— Power down.

— Remove jumper at planar H-DO02 to pianar
H-B08 (and planar H-B09 to planar G-B08).

— Remove MPU cross connectors G and H
(505P).

— Remove MPU cross connectors A and B,
(505P) and reinstall in MPU sockets G and H
as shown (509).

— Power up.

— Connect one end of a jumper wire to planar
G-B12. :

— Observe how the displays éhange 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.

— Replace MPU planar assembly (504, 506N).

— Verify the fix.
Defective planar assembly.

— Power down. .

— Reinstall the original MPU cross connectors
AandB. '

— Replace all memory cards and connect them
up (505C). —

— Verify the fix.

HHHHHHHHHHHHHHHHHHHHHHHHRHHH R R AR Y

HHEHHHHHHHHEHHHHMAHEEHHHH N
[ g e s g aiaaaaaaaadalsaisialengiaianinlsigil

HEHHHHRHHHEHEHHHHHHHHHHHHS R
HHHHERHEH AAMHRAHEHHHH HHHHHHH R HHHRHH

HHHEHHHHHHHHHHHEHHHHHHHHHRHHHHAHHHRHHHEN

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).

a

— Two interchangeable memory cards are

connected in paratlel for the 128 record
length feature.



l E l L’
Does the machine still fail?

YN
Defective memory cards.

— Power down.
— Reinstall the original memory cards.

Is this an 80 record length machine? (128

record length feature not installed.)

Y N

— Replace the memory socket card
assembly (505C).

— Verify the fix.

Does the machine still fail?
Y N
Defective socket card assembly.

— Power down..
— Reinstall the original memory socket card
assembly.

— Replace MPU cross connectors G and H.
— Verify the fix. '

Does the machine still fail?
YN
Defective cross connectors.

— Reinstall original MPU cross connectors
G and H.

— Replace MPU planar assembly.

— Verify the fix.

— Load a diskette.
— Observe the display. —

Is the display correct?

Y N

— Test the probe at pianar P-B 10, (signal
ground P-D08). —

Both lights should be on. :

— Probe planar J-D13 (signal ground J-B08).

01 OAA 00008 X R

\

\
The data set label will be shown with the
status line.

— Connect probe power leads to planar M-D13
(-) black, M-B05 (+).
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Are both lights on?
Y N

— Power down.

— Replace the VFO card (505A).
— Verify the fix.

Does the machine stili tail?
Y N
. Defective VFO card.

— Power down.

— Reinstall the original VFO card.

— Replace the MPU planar assembly {504,
505N).

— Verify the fix.

Does the machine still fail?
Y N
Defective planar assembly.

— Power down.

— Reinstall the original planar.

— Replace MPU cross connectors A and B
{505P).

Defective cross connectors.

Is the keyboard dead?

Y N
— Power down.

Replace the MPU planar assembly (504, 505N).
Verify the fix.
Defective planar assembly.

Does the machine still fail?
Y N
Defective planar assembly.

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
Defective memory cards.

— Power down.

— Reinstall the original memory cards.

— Replace the memory socket card assembly.
— Replace MPU cross connectors G and H.

— Verify the fix.

@ Defective memory socket card and cross

. connectors.

5-2.8



Y
— Probe 2-P-D02 (diskette loaded), signal

ground 2-P-D08, for keyboard 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?

Y N

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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MAP5-3 — — This MAP checks for failure in the ROS feature
card.

Is a ROS feature card directly connected to the .

planar by MPU cross connectors C and D (505B)? — — Answer will be yes for all machines except
Y N those with field installed 128 record length
— Power down. feature or a ROS EC.

Reseat the ROS feature card in sockets on

the ROS feature 128 card (505B).

Verify the fix.

Does the machine still fail?
YN
Loose ROS feature card.

~ Power down.
~ Replace the ROS feature card (505B).
= Verify the fix.

Does the machine still fail?
YN
Defective ROS feature card.

Power down.
Reinstall the original ROS feature card.
Use MPU MAP 5-1.

— Power down.
— Reseat MPU cross connectors C and D (505P)
— Verify the fix.

Does the machine still fail?
Y N
Loose cross connector(s).

— Power down.

— Replace the ROS feature card in sockets C
and D (505B).

— Verify the fix.

Does the machine still fail?

Y N _
Defective ROS feature card'in sockets C and
D (505B).

— 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

Defective cross connector(s).

— Use MPU MAP 5-1.

EC 823147
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POWER MAPS

MAP 6-1 — — Incorrect voltage at 1/0 unit. Intermittent
machine operation. Machine ino perative.

— Power down.
— Reseat the power supply dc cable (604F).
— Verify the fix.

Does the machine still fail?
Y N

— Loose power supply dc cable.

— Power down:

— Test the CE meter. — — Adjust the meter to 0 ohms with the meter
— Check/replace the primary (604D) and leads shorted and using the Rx 1 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?

Y N

An arcing CRT can cause the 8.5V fuse to

| blow. If the fuse blows intermittently during
normal operation, suspect a failing CRT. Re-
place 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?

YN

— Power down.

Ground the CRT high voltage anode
(304A) and lead.

— Replace the chassis and CRT assemb]
(304E). ‘
Adjust the yoke (304F, 305).

— Verify the fix.

The chassis and CRT assembly was
defective.

— Power down.

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

— Reconnect the lead to the anode.

-

— Verify the fix.

@
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-Does the machine still faii?

Y

N
Open fuse.

Power down.
Recheck the primary (604D) and secondary
fuses (604E). —

Are any fuses blown now?

Y

N

— Power up.

— Test your voltmeter on the pins shown.
— Measure the following dc voltages at the

power supply PC board with reference to
frame ground (604H).

Vdc Test Point Limits

-12 Fuse F2 11.0 to 13.2
+5 DCTP4 471to 55
+ 85 Fuse F3 80to 94
+12 Fuse F1 11.0to 13.2
+24 Fuse F4 22.0t026.5

Are all dc voltages within limits?
Y N

Are any dc voltages within limits?
Y N .
— Use power MAP 6-6.

— Power down.

from the power supply PC board. —
pin B0O8, as you turn power on. POR

— Power up.

— Check the following dc voltages at the
power supply with reference to frame
ground (604F). )

Vde Pin Limits

+ 85 B05 80to 94
+ 50 BO6 47to 55
+ 6.3 B0OS 57to 9.4
+12.0 B12 11.0to 13.2
+24.0 D05 22.0t0 26.5
ground D13 0

- 50 B10 46to 54
-12.0 B11 11.0to 13.2

— Disconnect the power supply (604F), disk
(604Q) and kevboard (604R} dc cables

— Measure POR, at the power suppiy (604F),

should be a +5 volt pulse during power up. —

— Remove each fuse and measure its resistance
with the chmmeter.

Old Power Supply
PC Board
(+) .o
6 Vdc Meter i 2
Test s
(—) —nv—
13
(-)
—6 Vdc New Power Supply
Meter Test | PC Board
(+}— -_—l B D

— Try to isolate the problem.

— POR means Power On Reset.



o

Y N

— Power down.

— Reconnect all dc cables.
— Power up.

Vac Between TP

5 Kand L
85 Cand D
12 Aand D
12 B and D

24 Fand G
Y N

— Use power MAP 6-6.

— Power down.

board (604H). —
— Verify the fix.

— Use power MAP 6-4.

C;D
Are all dc voltages and POR within limits?

— Check the following ac secondary
voltages to the power supply at the
power supply ac test points (604H).

Limits

475t0 6.5
8.0 to 105
114 to 14.0
114 to14.0
225 to265

Are the ac input voltages within limits?

— Check/replace the power supply PC

Defective power supply"PC board.

— Measure the following dc voltages at the
power supply PC board with reference to

frame ground (604H).

Limits

46tob4
57t09.4

0

Vdc Test Point
-5 12
+6.3 13 .
gnd 3
E
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Are all dc voltages within limits?

Y N

— 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. — — POR means power on reset.

— Power up.

— Check the following dc voltages at the
power supply with reference to frame
ground.

Vdc Pin Limits

+ 85 B05 80to 94
+ 5.0 BO6 47to 55
+ 6.3 B09 57to 9.4
+12.0 B12 11.0t0 13.2
+24.0 D05 22.0t0 26.5
ground D13 0

- 50 B10 46to 54
-12.0 B11 11.0to0 13.2

Are all dc voltages and POR within limits? — — The problem may be due tc ripple. If
Y N . ripple is suspected, use theory section 15.
— 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 475t0 6.5
8.5 Cand D 80 (0105
12 A and D 114 to 14.0
12 B and D 114 to 14.0
24 Fand G 225 t026.5

Are the ac input voltages within |i-'mits?
YN .
— 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.
Defective power supply PC board.

— Use power MAP 6-4.




B i
— 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

+ 85 B05 80to 94

+ 5.0 B06 47t 55

+ 6.3 BO9 57to 9.4

+12.0 B12 11.0t0 13.2

+24.0 D05 22.0to 265

ground D13 0

- 50  B10 46to 5.4

-12.0 B11 11.0to 13.2
Are all dc voltages and POR within limits? — The problem may be due to ripplein the
Y N power supply. Use Theory Section 15 if

— Power down. . ripple is suspected.

— 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 K and L 475t0 6.5
85 Cand D 8.0 to 105
12 Aand D 11.4 to 140
12 B and D 11.4 to 14.0

24 Fand G 225 to26.5

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.
Defective power supply PC board.

— Power down.
— Reconnect the power supply dc cable.
— Use power MAP 6-7.

9
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Is the blown fuse a secondary fuse?
Y N
— Replace the primary fuse (604D).
— Disconnect the ac input cable at the power
supply PC board (transformer secondary wires
A thru L to PC board).
— Power up.
— Power down.
— Recheck the primary fuse (604D). — — Remove the fuse and measure its resistance.

Did the primary fuse biow again?
Y N
— Check/replace the power supply PC
board (604H). — — Check for loose parts. Repair as required.
— Verify the fix.
Defective power supply PC board.

— Replace the primary fuse (604D).
— Replace the ac capacitor (604J).
— Verify the fix.

Does the machine still fail?
Y N
Defective ac capacitor.

— Power down.

Reinstall the previously removed ac
capacitor in the machine.

— Replace the transformer (604K).’
— Verify the fix.

Defective transformer.

— 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.
Defective power supply PC board.



MAP 6-2 — — This MAP will help find overheating problems.

— Disconnect the machine line cord.
— Check the machine for burned smell or burned
parts. — — Look for parts that appear overheated.

Does the power supply appear to be OK?

YN

— Look for burned parts on the power supply
PC board (604H).

Is the power supply PC board burned?
Y N
— Test the CE meter. — — Adjust the meter to 0 ohms with the meter
— Test the transformer primary and leads shorted and using the Rx1 scale.
secondary windings for open circuits
(604K).

Do the transformer windings all have
continuity?

Y N

Replace the transformer.
Replace the ac capacitor (604J).
— Verify the fix.

Does the machine work OK now?
Y N .
— Use power MAP 6-3.

Defective power supply transformer/
ac capacitor.

Test the CE meter. — — Adjust the meter to 0 ohms with the meter
— Test the transformer primary and secondary leads shorted and using the Rx 1 scale.
windings for shorts between windings (604K).

Are there any shorts?

Y N
— Replace the power supply PC board (604H).
— Verify the fix.
Defective power supply PC board.

— Replace the power supply PC board (604H).
— Replace the transformer (604K).

— Replace the ac capacitor (604J).

— Verify the fix. :
Defective power supply PC board, transformer,
and ac capacitor.
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— Check the display unit for burned smell or
burned parts. —

Does the display unit appear OK?
YN

— Replace the burned FRU in the display unit.

— Verify the fix.
" Defective display unit.

— 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.
Defective MPU.

— Check both keyboards for burned smell or
burned parts. —

Do the keyboards appear OK?

YN
— Replace the burned FRU in the keyboard.
— Verify the fix.
Defective keyboard.

— Check both disk units for burned smell or
burned parts. — '

— Replace the burned FRU in the disk unit.

— Verify the fix.

Defective disk unit.

— 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?
YN
— Inform the customer that no trouble
was found. —

- bisconnect 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 shorts7
Y N
— Check/replace the disk unit 2 drive
motor (604A).
— Verify the fix.
| Defective disk drive motor.

— Check/replace the disk unit 1 drive motor
"~ (604N).

— Reconnect the disk unit 2 ac cable (6048).
— Verify the fix.

Defective disk drive motor.

— Check/replace the POWER switch (604C).
— Verify the fix.

Does the machine still fail?
YN
Defective POWER switch.

- — 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.

Check /replace the primary fuse holder (604D).
Verify the fix.

Does the machine still fail?
Y N
- Defective mainline fuse holder.

— 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
Defective power supply ac cable.

— Power down,

— Remove the attachment cord from the
customer’s ac outlet.

Check /replace the transformer (604K ).
— Verify the fix.

Defective transformer.

Check /replace the ac line filter (604G).
Verify the fix.

Does the machine still fail?

Y

N
Defective ac line filter.

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
Defective POWER switch.

Power down.

Remove the attachment cord from the
customer’s ac outlet.

Check/replace the attachment cord (604P).
Verify the fix.

Defective attachment cord.

6-3.2



MAP 64 — — This MAP will help find the cause of a missing
or incorrect dc voltage.

— Power down.

— Disconnect all signal cables from the MPU.

— Disconnect the keyboard and disk dc cables
at the power supply TP-3 and TP-4 (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 d¢ voltages at planar M
with reference to frame ground (610).

Vdc Pin Limits

+ 85 BOS 80to 94
+ 5.0 B0O6 47to 55
+ 6.3 BQ9 57to 94
+12.0 B12 11.0to 13.2
+24.0 D05 22.0to0 265
ground D13 0

- 5.0 B10 46to 5.4

-12.0 B11 11.0t0,13.2

Are all dc voltages and POR within limits?
YN '
— Power down.
— Reconnect all signal cables and dc cables.
— Check/replace the power supply dc cable
(604F). — — Check for open wires, shorts to adjacent
— Verify the fix. wires, and shorts to the frame.

Does the machine still fail?
Y N
Defective power supply dc cable.

— Power down.

Reinstall the previously removed power
supply dc cable.

— Replace the MPU planar (504, 505N).
— Verify the fix.

Defective MPU planar.

3147
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Check the following dc voltages at planar N
with reference to frame ground (610).

Vdc Pin Limits

-12.0 D02 -11.0t0 -13.2
+ 6.3 B12 b7to 9.4
+12.0 D09 11.0to 13.2

“ground~  DO8 0

Are all dc voltages within limits?

N
Poyver down.
Replace the MPU planar (504, 505N).

— Reconnect all signal cables and dc cables. 4

— Verify the fix.

" Defective MPU planar.

Power down.

Reconnect the display signal cable at MPU-N.

Install a cable extender (607C) at the display
PC board (607A).

Power up.

Check the following dc voltages at the cable
extender (607C) with reference to frame
ground.

Vdc Pin Limits -

+ 6.3 B12 57t0 9.4
+12.0 D09 11.0to" 13.2
ground D08 0

-12.0 D02 -11.0t0 -13.2

Are all dc voltages within limits?

Y

N

— Power down.

— Reconnect all signal cables and dc cables.
Remove the cable extender.
Check/replace the display signal cable
(607B). —

Verify the fix.

|

Does the machine still fail?
Y N
Defective display signal cable.

— Power down.

. — Reinstall the previously removed display

signal cable in the machine.

the cable extender.

— Check for open wires, shorts to adjacent
wires, and shorts to the frame.

6-4.2

— Do not twist the cable when attaching it to
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— Replace the display PC board (607A).

— Verify the fix.
Defective display PC board.

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).

Vdc Pin

+5.0 B09
+8.5 D03
ground D08
-5.0 D06

Limits

4.7to 5.5
80to 9.4

0

-4.6to0-5.4

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.
Defective MPU planar.

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).

Vdc Pin

+5.0 B09
+8.5 D03
ground D08
-5.0 ° DOe

Limits

4.7 to

8.0to
-0
-4.6 to

Are all dc voltages within limits?

Y

N

— Reconnect all signal cables and dc cables.
—~ Check/replace the keyboard 2 signal cable. —

|

Power down.

Verify the fix.

5.5
9.4

5.4

— Check for open wires, shorts to adjacent
wires, and shorts to the frame.
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Does the machine still fail?
Y N
Defective keyboard 2 signal cable.

— Power down. :
Reinstall the previously removed keyboard 2
signal cable in the machine.

Replace the keyboard 2 PC board (609A).
Verify the fix.

Defective keyboard PC board.

— Check the following dc voltages at planar K
with reference to frame ground (610).

Vdc Pin Limits

+ 5.0 BO3 47t0 55
ground BO8 0

+24.0 B10 220to 26.5
- 5.0 B11 - 46to- 54

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.
Defective:-MPU planar.

|

— 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 22010265
ground 17 0 .
+50 = 23 47to 55
- 50 5 . -46to -5.4

6-4.4
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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. —
— Verify the fix. :

Does the machine still fail?
Y N
Defective disk signal cable.

— Power down.

— Reinstall the previously removed disk
signal cable in the machine.

— Replace the disk 2 FC card (608B).

— Verify the fix.

Defective disk FC card.

Check for the following voltages at planar J
with reference to frame ground (610).

Vdc Pin Limits
+24.0 B10 22.0to 265
- 50 B11 -46to -5.4

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.
Defective MPU planar.

— Check for open wires, shorts to adjacent
wires, and shaorts to the frame,

EC 823147
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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.
Vde P Limits
+24.0 1 22.0to 26.5
grounc 17 0
+ 5.0 23 4710 5.5
- 50 E -4.6tc -b.4
Avre all dc voltages within limits?
Y N
— Fower down.
— Reconnect all signa! cables anc dc cable.
— Check/replace the dick 1 signal cable .
(604C). — — Check for open wires, shorts to adjacent
— Verify the fix. wires, and shorts to the frame.

Does the machine still fai!?
Y N .
Detective disk signal cable.

— Power down.

Reinstal! the previously removed disk 1
signal cable in the machine.

Feplace the disk 1 FC card (608B).

— Verify the fix.

Defective disk FC card.

. — Check tiic following dc voltages at piana: P
with reference to framc ground (51C!.

Vde Pin Limits
+8.5 D03 8.0 €4
ground . DO@ c.

-5.0 nes -4.6tc-6.4




Are all dc voltages within limits?
YN

Y

— Power down.

— Replace the MPU planar (504, 505N).
— Reconnect all signal cables and dc cable.
— Verify the fix.

Defective MPU planar.

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 -46t0-6.4
+5 B09 47t 55
+8.5 D03 90to 94
ground D08 0
Are all dc voltages within the limits?
N
— Power down. )
— Check/replace the keyboard 1 signal cable
(604Q). — i — Check for opens and shorts.

Verify the fix.

Does the machine still fail?
Y N

Defective keyboard signal cable.

o

— Power down.
Reinstall fhe previously removed keyboard
1 signal cable in the machine.
Replace the keyboard 1 PC board (609A)
— Verify the fix.
Defective keyboard PC board.

Use Symptom Index 1-1.
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MAP 6-5 —

— Power down.

— Disconnect a// signal cables from the MPU.

— Disconnect the keyboard and disk d¢ 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). —

Is the fuse OK?

Y N

Y N

|

Y N

A|B|C

— Reconnect all signal cables and dc cables.
Replace the secondary fuse (604E).
Check/replace the power supply dc cable
(604F). —

Verify the fix.

Does the machine still fail?
Defective power supply dc cable.

— 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.

Power up.

Did the fuse blow?

Power down.

Install cross connectors one-at-a-time, powering
up after each cross connector is installed. If the
fuse blows, there is a short circuit either in the
cross connector that was just removed or in the

— This MAP will help find the cause of a blown
secondary fuse.

— Remove the fuse and measure its resistance.

— Check for shorts to adjacent wires and for
shorts to the frame.

— Some connectors may not be installed.

card that was connected by the cross connector.

Power down.

Replace the cross connector that was just
installed. :
Replace the secondary fuse.

Power up.
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! Is the fuse OK?
Y N

Replace the card that was connected by the
cross connector just installed.

— Replace the secondary fuse.

— Reinstall all remaining cross connectors.

— 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 planars (504, 505N).

— Replace the secondary fuse.

— 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?
Y N

Reconnect all signal cables and dc cables.
Replace the secondary fuse (604E).
Check/replace the display signal cable
(607B). —

Verify the fix.

|

Does the machine still fail?
Y N
Defective display signal cable.

— Power down.

Reinstall the previously removed display signal
cable in the machine.

— Replace the display PC board (607A)..

— Verify the fix. )
Defective display PC board.

— 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). —

©

— Remove the fuse and measure its resistance.

— Check for shorts to adjacent wires and for
shorts to the frame.

— Remove the fuse and measure its resistance.



Is the fuse OK?
Y N

— Reconnect all signal cables and dc cables..
— Replace the secondary fuse (604E).

— Check/replace the station 1 keyboard signal
cable (604R). —

Verify the fix.

L

Does the machine still fail?
Y N
Defective keyboard signal cable.

— Power down.

— Reinstall the previously removed keyboard
signal cable in the machine.

— Replace the station 1 keyboard PC board
(609A).

— Verify the fix.

Defective keyboard PC board.

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. i

Recheck the secondary fuse (604E). —

Is t_he fuse OK?

Y

N

— Reconnect all signal cables.

Replace the secondary fuse (604E).
Check/replace the station 1 disk signal
cable (604Q). —

Verify the fix.

Does the machine still fail?
Y N ‘
Defective disk signal cable.

— Power down.

— Reinstall the previously removed disk signal
cable in the machine.

— Replace the station 1 disk FC card (608B).

— Verify the fix.

Defective disk FC card.

Reconnect the station 2 disk signal cable at
MPU-K.

Power up.

Power down.

Recheck the secondary fuse (604E). —

—. Check for shorts to adjacent wires and for
shorts to the frame.

— Remove the fuse and measure its resistance.

— Check for shorts to adjacent wires and for

shorts to the frame.

— Remove the fuse and measure its resistance.
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Is the fuse OK?

Y N

— Replace the secondary fuse (604E).

— Check/replace the station 2 disk signal
cable. —

— Verify the fix.

Does the machine still fail?
Y N
Defective station 2 disk signal cable.

— Power down.
Reinstall the previously removed station 2
disk signal cable in the machine.

— Verify the fix.
Defective disk FC card.

— Reconnect all signal cables.

— Check/replace the station 2 keyboard signal
cable. —

— Verify the fix.

Does the machine still fail?
Y N
Defective station 2 keyboard signa“ cable.

— 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.

Defective keyboard PC board.

— Replace the station 2 disk FC card (608B).

— Check for shorts to adjacent wires and for
shorts to the frame.

— Check for shorts to adjacent wires and for
shorts to the frame.



MAP 66 —

— Check the machine tag for fine 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? —

Y N

— Power down.

— Check for line voltage between the top
terminals of the ac line filters (604G).

Is the line voltage within limits?

Y N

— Power down.

— Remove the attachment cord from the
customer’s ac outlet,

The key prong should be wired to the
machine frame. Each of the other two
- 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. —

Are there any improper open circuits?
Y N

— Check/replace the ac line filters (604G).
— Verify the fix.

Does the machine still fail?
Y N
Defective ac line filter.

— Power down.

— Remove the attachment cord from the ac
outlet.

— Reinstall the ac line filters.

— Verify the fix.

— Look at the attachment cord plug (604P).

The problem is the customer’s responsibility.

— Check/replace the attachment cord (604P).

— This MAP will help find problems in the ac

voltages.

— 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

— Adjust the meter to 0 ohms with the meter

leads shorted and using the RX 1 scale.
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Does the machine still fail?

Y N
Defective attachment cord.

— Check/replace the power supply ac
cable (604L).

— Verify the fix.

Defective power supply ac cable.

— 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?

Y N

— Power down.

— Disconnect both disk ac cables (604B & M).
— 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.

— Check/replace the power on switch
(604C).

— Verify the fix.

Does the machine still fail?
Y N
Defective POWER switch.

— Power down.

— Check/replace the primary fuse holder
(604D).

— Verify the fix.

Does the machine still fail?
Y N .
Defective primary fuse holder.

— Power down.

— Check/replace the ac power supply cable
(604L).

— Verify the fix.

Defective power supply ac cable.




Y

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?

N
— Power down.

— Reptace station 2 disk drive motor (608A).

Verify the fix.
Defective disk drive motor.

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?

— Ac line voltage limits:

Limits

90 to 110
99 to 121
103 to 127
111to 136
180 to 220
179 to 229
187 to 229
198 to 242
207 to 253
211 to 259

Y N
— Power down. . AC Voltage
— Replace station 1 disk drive motor
(604N). 100 ,
— Verify the fix. 110
Defective disk drive motor. 115
123.5
— The problem is corrected. 200
204
— Power down. 208
— Check/replace the primary fuse holder (604D). 220
— Verify the fix. 230
235
Does the machine still fail?
Y N .
Defective primary fuse holder.
— Power down.
— Check/replace the POWER switch (604C).
— Verify the fix.
Does machine still fail?
Y N
Defective POWER switch.
A|F
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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
Defective transformer.

— Power down.

— Reinstall the previously removed transformer
in the machine (604K).

— Check/replace the power supply ac cable

(604L).

Verify the fix.

Defective power supply ac cable.

— Power down.
— Check/replace the ac capacitor (604J).
— Verify the fix.

Does the machine still fail?
Y N
Defective ac capacitor.

— Power down. )

Reinstall the previously removed ac capacitor.
Replace power supply PC board (604H).
Verify the fix.

|

Does the machine still fail?
Y N
Defective power supply PC board.

— Power down.

— Reinstall the previously removed power supply
PC board in the machine.

Replace the transformer {604K).

— Verify the fix.

Defective transformer.

6-6.4



MAP 6-7 —
General Power Distribution Information

— Use this MAP for ‘“free-lance”’ fault-finding
instead of the normal directed procedure. |f
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 overload-
ed circuit.

— Power distribution to the units can be either
through the MPU planar lands or directly
from the power supply PC board. Note: —
— Some voltages are on multiple wires in

the cables.

— Some voltages are used only on a specific
unit.

‘— Cables to the units contain both voltages
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 unit are: —

Vdc Test Point Limits

-5.0 46to54
-12.0 11.0to 13.2
+5.0 All test goints 4.7 t0 5.9
+6.3 . areshown on 5.7 t0 6.9*
+8.5 (610). 8.0t09.8
+12.0 11.0to0 13.2
+24.0 22.0 to 26.5
Ground 0

*1f the load is open, the upper limit of the
+6.3 Vdc can be 9.8 Vdc.

tion problems.

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)

— CRT (304)

Keyboard (407)

MPU and features (504)
— Power supply (604)

EC 823147
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Cross Connector Pin ldentification

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 & 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. —

— If 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).
— 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 five seconds.

Set all keyboard switches dcwn.

Power up and wait for machine warm-up, (for
128 feature, wait 30 seconds).

|

|

Is the display like this? — —

Y N
Is the display blank?
Y N
— Use the MPU MAP 5-1.

— Use the display MAP 3-2.

— Load adiskette. (A diskette with no known
history of errors.)

Is the display like this? —
Y N

Is the mode correct?
Y N

Is the mode-status XW?
Y N
— Use disk MAP 2-2.

— Use disk MAP 2-6.

The cursor is not always in this position.

0 00000 X N

N
This checks the display.
( )
01 0 A A 00008 X R
L )

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.

EC 823147
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Are the error code positions blank?

Y N

— 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 2-1
B Disk 21
5 Disk 24

— If your error code is not shown in the
above list, use the Starting Point to
Each Call, 1-1.

— Use the MPU MAP 5-1.

— Listen and press RESET.

Did you hear the audio feedback device click?
Y N
— Use the keyboard MAP 4-6.

Is the display like this? —
Y N
— Use keyboard MAP 4-1.

— Press CHAR ADV 12 times.

Is cursor in position 13? —
Y N
— Use keyboard MAP 4-2.
Iv 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
status line. '

( ™
Cursor position

001 for 128 feature

01 0 A Af 00008 X R

This checks RESET and NUM SHIFT.
— This checks CHAR ADV.



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
for each key (705A).

Press L along with ALPHA SHIFT, the code
dispiayed is AB.

Press L along with NUM SHIFT, the code is

66.
On Katakana machines press L along with

KANA SHIFT, the code is E6.

L

Did you hear the audio feedback device click
every time a key was pressed?

Y N

— Use keyboard MAP 4-6.

— This checks FUNCT SEL lower,

— Puts machine in CEW mode-status to display
keyboard data.

.

03 50 00\00 00 01 01 00 00 Q0
66 00 00 00 07 00 00 00 00
00 00 04 02 00 00 00 00 02 00

(G

— — Akey 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.

— Checks the audio feedback device and the
key encoder.

Register group 21‘1 (Katakana only)

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(00 U7 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 0O 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?7
Y N
— Use keyboard MAP 4-3.
§
°)
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Y

Is this machine other than a Katakana machine?

YN
up and press a data key several times.

24?
Y N
— 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

data key several times.

24?
YN
_J — Use keyboard MAP 4-5.

— Press RESET enough times to return to
CER mode.
— Press O

— Look at group 24 of the data display as
you set the KATAKANA SHIFT switch

Did the code change from 00 to 20 in group

— Look at group 24 of the data display as
you hold KATA SHIFT key and press a

Did the code change from 00 to 20 in group



7

Is there a cursor?

—
Y N (
— Use keyboard MAP 4-2.
— Position 1 js 150 ms and each additional posi-
tion is 1.ms. The position of the cursor iden-
tifies the disk speed.
CEW
Is the disk speed between 163 and 171 ms?
Y N 012345678390123456_
l — Use disk MAP 2-6. L y
— Press RESET. — — RESET puts machine in CER mode.
— PressJ. — — The J key puts the machine in CEW mode to
— Look at the display and press the space bar display the disk IDs.
four times slowly. — — The disk read/write head should advance one
track each time the space bar is pressed. The
Do the track ID characters change correctly and track 1D characters should change with each
remain stable after each time the space bar is track advance. The first character of each
pressed? line should change from
Y N Hg
— Use disk MAP 2-2. 0
' 9 0 Q 0
ot o oS oS
- )
HHHHHHHHHHHHHHHHHHHHEHHH CEW
HHHHHHHHHHEHHHH HHB RS S HEHHHBHRHSHHR S
FHHHEHEH HHHHHHHH A SR S A R
\_ J
A defective record is identified by missing or
unstable hex characters.
— Press RESET two times. — — Puts machine in XR mode.
— Set all keyboard switches down. ( A
Is the display like this? — —
Y N .
— Use disk MAP 2-9.
— Hold REP and press A. — — — — — |
| 01 0 A A 00008 X R
| -
|
| _ Y,
i ! Disk data set label is shown with the status
I line (cursor position 001 for 128 feature).
E‘lj I _ _ _ Checks the repeat key.
EC 823147 ‘
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ljoes 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.



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.
— Power up.
— Wait for warm-up delay (30 seconds for 128
feature).
— Load a diskette (a diskette with no known
history of errors).
— Press
N
E
FUNCT SEL lower
PROG LOAD
4
SEL PROG
4
— Look at the display and listen for the audio
feedback device.
— Press§ 00 —————
Is a K error displayed? —
Y N
— Use MPU MAP 5-1.

Was the audio feedback device quiet? —
Y N
— Use keyboard MAP 4-6.

Press RESET.
Press REC BKSP.
Set PROG NUM SHIFT to ALL CHAR.
Press SEL PROG
4

5

Did you hear the audio feedback device click?
Y N
— Use keyboard MAP 4-6.

Enters a program.
N is program numeric shift.
E is end of program.
— Checks program load.
— Loads program in storage area 4.
— Checks program select.
Selects the program from storage area 4.

I

r — — — - Checks the program numeric shift switch

— e t—— — q—— o———

function. The disk data set label will be
shown with the status line. (Cursor posi-
tion 001 for 128 feature.)

]

01 K 4 N N | 00008 X R

J

— The error circuits prevent the audio feedback
device from clicking.

— Checks the record backspace function.

— Program chaining may force a different
program.
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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 Symptom Index; Error Indicators, 1-2.

— Hold NUM SHIFT and press DUP. —

Is there an N in position 001? —
Y N
— Use MPU MAP 5-1.

Unload the diskette.
Power down.
Wait five seconds.
Power up.
— Wait 30 seconds. —
— Set all switches down.
‘— Set PROG NUM SHIFT to ALL CHAR.
— Load adiskette. (A diskette with no known
history of errors.)
Press UNY —-NDE
FUNCT SEL lower
PROG LOAD
1 ;
SEL PROG
1

— Set the AUTO DUP/SKIP up.

Does 02 appear in the column indicator? —
Y N '
— Use MPU MAP 5-1.

— Press HEX
A
B

— 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.



|

a\B)I

Does a nox characte: ;EI:‘ appear on the display? — ~ The hex cliaracter appears as several lines

Y N within the dor matrix 2f one character {page
- Lise MPU MAP 5-1. 8-4).

— Press 1.

- P(ess RIGHT ADJ. — Checks the right adjust tunction,

Did the 2 move to position Q04? — Cursor is in position 005.

Y N

l ~ See MPU MAP 5.1,

l‘ 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.

— Press CHAR BKSP. . — 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 cursor move to position 002?
YN
— 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 2 — Checks the Katakana shift function.
Y
7
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" Is the error code position blank?

YN
— Use MPU MAP 5-1.

— Press CHAR BKSP

| 7 Hold KANA SYMB key and press Z . — Checks the Katakana Symbol function.
Is the error code position blank?
Y N
—Use MPU MAP 5-1.
— Press SKIP. — Checks the skip function.

Did the cursor move to position 005?
Y N
— Use MPU MAP 5-1. )

— Unload the diskette.

— Power down.

— Wait five seconds.

— Power up. Wait 30 seconds. — — Resets all buffers.

— 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 ieast 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?
Y N
— Use MPU MAP 5-1.

— Press UNY-NDE
FUNCT SEL lower
PROG LOAD
1
SEL PROG
1

FUNCT SEL lower
ENTER v — Checks the enter function.

Is the error code position blank?
Y N 4
— Use Symptom Index, Error Indicators, 1-2.

— Enter 123 — Checks the right adjust function.

— Press RIGHT ADJ
— Enter 45

7-24



Y

Is position 003 blank?-
Y N
— Use MPU MAP 5-1.

— Press REC ADV.

Are the error code positions blank?
Y N
— Use Symptom Index, Error Indicators, 1-2.

— Set the AUTO DUP/SKIP up.
2 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 5-1.

Enter 23

Press
RIGHT ADJ
REC ADV
REC BKSP

I -1

Does the display look like this?
Y N . _
—. Use MPU MAP 5-1.

— Press

FUNCT SEL lower
K

— Set AUTO DUP/SKIP down,
Is position 039 of the status line blank?

Y N
— Use MPU MAP 5-1,

— Position counter shows 000 indicating
between records.

— Checks that the alternative method of record
advance does not function.

( )
Could be any disk address.
02 1 NN XXXXX U R
U235
— J
— This changes record advance to the alterna-
tive method.

— Checks the alternative method of record
advance.

F:ursor position 002
for 128 feature

Could be any disk address.

02 NN XXXXX U-R

U2 3

1

)

N

— Changes the machine back to regular method
of record advance.
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Y

— Press
FUNCT SEL lower
RETURN TO INDEX

Are the error code positions blank? —
Y N
— Use Symptom Index, Error Indicators, 1-2.

— Press
FUNCT SEL lower
UPDATE

Are the error code positions blank?
Y N
— Use Symptom Index, Error Indicators, 1-2.

Does the display look like this? —
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.

— The function 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.

Cursor position
001 for 128
feature.

Could be any disk address.

001 0 A A
U2 345

XXXXX U R

\_ _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.

rCursor position
001 for 128
feature.

00 0 A A
U2 3

Could be any disk address.

XXXXX U R

\_ _J
— Checks the program display function.




— Press
FUNCT SEL lower
DISPLAY DATA

Does the display look like this? —
YN
— Use MPU MAP 5-1.

L Press FUNCT SEL lower.
— Hold NUM SHIFT and press DISPLAY
PROG

~ Press

1

- REC ADV
FUNCT SEL lower:
RETURN TQ 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?
YN
— 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 51,

— 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.

o0 1 uA xxxxx U R
023

— Checks writing a program an the disk from
a program buffer.

— EOD minus 1 is 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
feature.

01 6
D2 345

Could be any disk address.

0 A A XXXXX U R

_ W,
— Change D to 1 to correct the deleted record.

— Checks the error function.
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Y

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 five seconds.

— Power up. (wait 30 seconds) —
— Set all 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?
YN
— 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 Symptom Index, Error Indicators, 1-2.

— Resets all buffers.

— Checks the modify index function.

— Enters a record on the disk to be verified.

— An error may indicate the wrong key
pressed or the feature not installed.



Y

Is the machine in VR mode-status?
Y N
— Use MPU MAP 5-1.

— Press FIELD COR

Is the hachine in CR mode-status?
Y N
' — Use MPU MAP 5.1,

— Enter
RRBCD
— Press REC ADV
RESET
FUNCT SEL lower
DISPLAY PROD STAT

Are the error code positions blank? —
Y N
— Use Symptom Index, Error Indicators, 1-2.

Does the display show the production statistics? —
YN
— Use MPU MAP 56-1.

— Press RESET

BASIC CHECKOUT COMPLETE.

— VR mode-status should be displayed.

— Field correction mode.

Completes the verify procedure.

— Display information RBCD, the first R keyed
set up status.

~ An E error is displayed.

An error may indicate the wrong key pressed
or the feature not installed.

— Production statistics appear on the display as
the output of three accumulators.

o )
Cursor position

' 001 for 128

feature.

01 0 A A 00008 X R
_OOOOOIZ 00002? 000001

J

— Could be any value.
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7-3 FEATURE GROUP A CHECKOUT
PROCEDURE —

De not attempt this procedure until you have success-

fully completed MAPs 7-1 and 7-2.

Power down.

Wait five seconds.

Power up, wait 30 seconds.

Set all keyboard switches down.

Set PROG NUM SHIFT to ALL CHAR.

Load a diskette. (A diskette with no known
history of errors.)

Be sure to use a data set with a record length
005 or greater (positions 025-027) and extent
of at least 33 records (BOE, positions 029
033 to EOE, positions 035-039) in the data
set label.
Press H———E

FUNCT SEL lower
PROG LOAD

1

SEL PROG

1

FUNCT SEL lowe-
ENT:=R

2 key four times

Is a C error code displayed? —

Y

|

|

|

N
— Use MPU MAP 5-3.

Press RESET.
Hold NUM SHIFT and enter 0
Press REC ADV
FUNCT SEL lower
RETURN TO INDEX
Set the AUTO REC ADV up.

— Feature group A contains production statistics,
verify, self check, field totals, and disk
initialization.

A program to check the self-check feature.

Load the program in program area 1.

}

|

Select program 1.

|

The wrong self-check digit was entered. |f
an error does not occur, the feature is failing.

The correct self-check digit is 0.

|
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— Press

— Hold REP and press 1 to enter 32 records. —

— Press

'
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FUNCT SEL lower
DELETE REC

N

NUM SHIFT and 1
E

FUNCT SEL lower
PROG LOAD

1

<

NUM SHIFT and 1
. (Period—bottom row)
FUNCT SEL lower
PROG LOAD

2

SEL PROG

1

FUNCT SEL lower
ENTER

FUNCT SEL lower
RETURN TO INDEX
FUNCT SEL upper

COMPUTE FIELD TOTALS

Are the error code positions blank?

Y N

Y N

— Use Symptom Index; Error Indicators, 1-2.
Does the display show the record advancing?

— Use MPU MAP 5-3.

— Press FUNCT SEL upper
— Press DISPLAY FIELD TOTALS

Does 352 appear on the display? —

Y N

— Press

— Use MPU MAP 5-3.

R
FUNCT SEL upper
DISPLAY FIELD TOTALS

— Program (N1E) for field total data.

— Load the program in program area 1.

— A program for accumulating field totals (<1.).

— Load the program in program area 2.

— Select program 1.

— This, under program 1 control, enters the
amount 11 in each record. Create exactly
32 records.

— Checks offline field totals.

Cursor position
001 for 128
feature.

01 0 A A 00008 X R
- 352+ +

\ * J

— Resets all accumulators.




&)

Are the accumulators blank?

YN
— Use MPU MAP 5-3.
— Press’ RESET
FUNCT SEL lower
SEARCH SEQ CONTENT
Hold NUM SHIFT and press 1 — This is the argument for the search function.
REC ADV
Are the error code positions blank? — — An error may indicate the wrong key pressed,
YN _ or the feature may not . e installed.

-~ Use Symptom Index; Error Indicators, 1-2.

Does 11 appear in positions 001 and 002? — — The record address should be the same as
Y N. the first record in the data set.
- — Use MPU MAP 5:3:. '

— Press  FUNCT SEL jower:
RETURN TOXNDEX:
FUNCT SEL fower:
SEARCH.CONTENTY
Hold NUM SHIFT and press 1 key two
times — ' — This is the mask for the search function.
REC ADV

Are the error code positions blank? — — An error may indicate the wrong key pressed,
YN or the feature not installed.
— Use Symptom Index; Error Indicators, 1-2.

Does 11 appear in positions 001 and 002? — — The record address should be the same as the
Y N first record in the data set.
— Use MPU MAP 5-3.

— Press FUNCT SEL lower
RETURN TO INDEX

— Load a di_sketteA in station:1. — - This portion of check out is to check disk scan
circuitry that is only associated with station 1.
Press FUNCT SEL lower
DELETE REC
FUNCT SEL lower
| (fetter)

l

Are the error code positions blank except for
disk check error codes? — — An error can indicate the incorrect key pressed
YN or the feature is not installed.

— Use the Symptom Index, page 1-2.

€C ‘2'3147 825906 '
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Y

Does the machine complete disk check
successfully? —

Y N

— Use MAP 5-3.

- — Remove the diskette.

— Load a diskette in station 2 (a diskette with no
known history of errors).
— Press Statid_n 2 FUNCT SEL lower
v A
Load a diskette in station 1 (a diskette with no
known history of errors).
Press Station 1 FUNCT SEL upper
DISK 2 REC ADV

Are the station 1 error code positions blank? —
YN .
— Use Symptom Index, Error Indicators, 1-2.

Is the disk 2 record displayed at station 1? —
v N <
— Use MPU MAP 5-3.

Station 1 FUNCT SEL lower

A
— Remove the diskettes.

— Press

— Successful if the error code positions contain

one of the following:

Code Means

Blank No errors.

( Write check error.

* Bad track specification exceeded
—_ error.

Jé S
001 0 A A 00008 X R
HDR1 DATA - 128 01001 73026

01001

Prepares the machine for checking the disk
copy function.

An error may indicate the wrong key pressed
or the feature may not be installed.

The data set label on disk 2 should be dis-
played. The record address should be dis-
played on the status line.

Removes the disk 2 address from the display and
releases station two for normal use.

FEATURE GROUP A CHECKOUT PROCEDURE IS COMPLETE



7-4 128 RECORD LENGTH FEATURE
CHECKOUT PROCEDURE

This procedure is based on the assumption the

Basic Checkout Procedure has been successm :

completed, (MAPs 7-1, 7-2, and, if the machine
has feature group A, 7-3).

— Set all keyboard switches down.

— Set PROG NUM SHIFT switch up.

— Load a diskette (a diskette with no known
history of errors).

Are the error code positions blank?
YN
— Use Symptom Index: Error Code Descrip-
tion, page 1-2.

— Look at record length in the index track data
set label 08. —

Is the record length 1287
Y N
— |f this is a-.customer diskette, write down
the record length. —
— Use CHAR ADV to move the cursor to
position 025.
— Press:
NUM SHIFT 12, (comma)
FUNCT SEL lower
M
REC ADV

Are the error code positions blank?
Y N
— Use Symptom Index: Error Code Des-
cription, page 1-2.

— Mf this is a customer diskette, restore the
record length to what you previously wrote
down. — '

— Positions 025, 026 and 027 in the status line.

— This is only necessary if the original data
set label must be preserved.

— To modify the data set label to 128-record-
length.

— This is only necessary if the original must be
preserved.
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— Press
REC BKSP — Index track record 07 will be used.
FUNCT SEL lower
DELETE REC — To clear data portion of the display.
— Enter DUSK

— Hold the REP key and the period key to enter
periods through position 036.

— Starting in position 037, enter
SUNSSUNS

— Hold the REP key and the dash key to enter
dashes through position 076.

— Starting in position 077, enter DU S

\*atch the display and enter K.

Did the display scroll and does it now appear as

shown? — —1081 0 A A

Y N
" | = Use MPU MAP 5-1. SUNS=======mm e DUSK

— Hold the REP key and the period key to enter
periods through position 117.

— Starting in position 118, press the period key \_ ‘ )
three more times.

Did the display scroll and does it now appear as :g w
shown? — — (121 0 A A 00007 X RI
Y N .

—USeMPUMAPS"I. L R I O L R B O O I B O T I I R R I T S I T O T B B R B ']
— Starting in position 121, enter SUNDU SK - J
— Watch the display and enter Y L
Does the display appear as shown? — - .[,

Y N 000 0 E 00007 X R

— Use MPU MAP 5-1.

— Press any data key. v SUNDUSKY _
— y
L




Does a T error show on a flashing display? "~

Y N
— Use MPU MAP 5-1.

— Press RESET.

— Press CHAR BKSP eight times to make the cursor
" location counter show 121.

— Watch the display and press CHAR BKSP.

Did the display scroll and does it now appear as
shown? —
Y N

— Use MPU MAP 5-1.

— Hold the REP-key and CHAR BKSP to move the
cursor to position 081.
— Watch the display and press CHAR BKSP.

Did the display scroll and does it now appear as
shown? —
YN :

— Use MPU MAP 5-1.

— Press REC BKSP to move the cursor to
. position 001. .
— Watch the display and press SCRL FWD.

Did the display scroll and does it now appear as
shown? —
Y N

— Use MPU MAP 5-1.

— Watch the display and press SCRL FWD.

Did the display scroll and does it now appear as
shown? — .
Y N C
— Use MPU MAP 5-1.

- Watch the display and press SCRL FWD.

~[1220 0 A A 00007 X R
T DUSK

J

Joso 0 A A o0y X R
DUSK. vy SUNS
N — DUSK
L 3

Joszt o A A 00007 X R
SUNS === === DUSK
_ J
L =

Tz 0 A A oo007 X R
SUNDUSKY
_ )
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Did the display change and does it now appear as
shown? —
Y N

— Use MPU MAP 5-1..

— Press SCRL FWD.
Does a T error show on a flashing display? —
Y N

— Use MPU MAP 5-1.

— Press RESET.
— Watch the display and press SCRL BKWD.

Did the display scroll and does it now appear as

shown? — — — — — — — — — — — — — — —

YN
— Use MPU MAP 5-1.

— Watch the display and press SCRL BKWD.

Did the display scroll and does it now appear as
shown? —
Y N

— Use MPU MAP 5- 1

— Watch the display record number and press
SCRL BKWD.

Did the record number stay the same? —
YN
— Use MPU MAP 5-1.

— Press
FUNCT SEL lower
PROG LOAD
-A
SEL PROG
A

PN 2470237 7.4.4

D)
000 0 E 00007 X R
|sUNDUSKY_

— SCRL FWD should not cause a record advance
while the AUTO REC ADV switch is off.

= 081 A 00007 X R
I R DUSK

L R e

A A 00007 X R
USK.............................,..SUNS
SUNS === === mmm - m - mmmmmo DUSK

— SCRL BKWD should never cause a record
backspace.

— Check that feature program area 10 is
usable.



%

Does the display status line appear as shown? —
Y N
— Use MPU MAP 5-1.

— Press
FUNCT SEL lower
DISPLAY PROG

Does the display now appear as shown? —
Y N
— Use MPU MAP 5-1.

= Set the AUTO DUP/SKIP switch up. —
Press U.
= Watch the display and press U.

i

1

Did the display scroll and does it appear as
shown? —
Y N

— Use MPU MAP 5-1.

— Watch the display and press CHAR BKSP twice.

Did the display scroll and does it appear as
shown? —
Y N

-~ Use MPU MAP 5-1.

— Watch the display and press CHAR BKSP.
Did the display stay the same?
YN ’

— Use MPU MAP 5-1.
— Watch the display and press SCRL FWD.
Did the display scroll and does it now appear as
shown? —
Y N .
— Use MPU MAP 5-1.

— Watch the display and press SCRL BKWD.

(001 A D N 00007 X R

L )

L Rt

Toox & D N 00007 x |

CIDUSK. e e e SUNS
SUNS ===~ === m e DUSK
_ J

— Cursor should jump to position 039.
— Cursor should jump to position 043.

£ P
123 A N N 00007 x R
I;UQDUSKY 1
A 7
Je DS
039 A NN 00007 X R|

C{DUSKL v SRS

SUNS === =m oo DUSK

— The DUP and SKIP fields should make the
cursor appear to remain in position 039.

s ‘ )
-l123 a WoN 00007 X R

SUNDUSKY

_ )
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Did the display scroll and does it now appear
as shown? —

Y N

— Use MPU MAP 5-1.

— Watch the display record number and press
SCRL BKWD.

Did the record number stay the same?
Y N
— Use MPU MAP 5-1.

Set the AUTO REC ADV switch up.

Press SCRL FWD.

Watch the display record number and press
SCRL FWD.

Did the record number change to 00008 with the
cursor in position 039?
Y N

— Use MPU MAP 5-1.

— Set the AUTO DUP/SKIP switch down.
— Press

SEL PROG

/ (slash)

— Use REC ADV or REC BKSP to find an unpro-
tected index label that is OK to modify; and also
OK to write in its related data set.

— Be sure the data set has an extent of at least two
records (BOE, positions 29-33 to BOE, positions
35-39 in the data set label).

— Use CHAR ADV to move the cursor to pdsition
025.

— Hold

NUM SHIFT and enter 003

— Press

FUNCT SEL lower
M
REC ADV

PN 2470239 7-4.6

( Y
039 A NN 00007 X R
I N1 |
SUNS === === mmmmm e mmmmmmemme o DUSK

— The DUP and SKIP fields should make the
cursor appear to remain in position 039.

— The cursor should jump to position 123.

— Modify the index label to a record length of
three (003).



Are the error code positions blank
Y N

tion, page 1-2.

— Press
FUNCT SEL lower
ENTER
— Watch the display record counter and enter
ASD

Did an automatic record advance occur as the D
key was pressed?
Y N

— Use Disk MAP 2-4,

— Enter

‘FGH
— Press

REC BKSP twice

FUNCT SEL lower

VERIFY
— Enter

AS

Are the error code positions blank?
Y N
— Use Symptom Index, Error Code Descrip-
tion, page 1-2.

— Press SCRL FWD

Does an L error show on a flashing display? —
Y N
— Use MPU MAP 5-1.

— Press
RESET
SCRL BKWD

Are the display data lines blank except for the
cursor in position 001? :
Y N

— Use MPU MAP 5-1.

— Use Symptom Index, Error Code Descrip-

— Ready to write records for verification.

— Check for enter control of short records.

— To verify the first two characters of record
01.

— SCRL FWD should not be functional while
in a verify field. '

— SCRL BKWD should function while in a
verify field. The field must be reverified.
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— EBnter
ASD
— Press
FUNCT SEL lower
RETURN TO INDEX )
— REC BKSP to index label 00007.
— Set the AUTO REC ADYV switch down.
— Press
FUNCT SEL lower
DELETE REC
— Enter
R—-NC--E
— Press — A program for right-adjust and self-check
FUNCT SEL lower fields (self check programmed modulus 11).
PROG LOAD: — Check that feature program area seven is
7 usable.
SEL PROG — Select program area 7.
7 _( )
Does the display appear as shown? — -} 001 7 RN 00007 RY
YN .
— Use MPU MAP 5-1. -
— Enter . \ )
oL — Enter two digits in a right-adjust field (3, 6).
— Press
SCRL FWD
Does an 0 error show on a flashing display? — — SCRL FWD should not be functional while
YN ' in a right-adjust field.
[ — Use MPU MAP 5-1.
— Press
RESET
SCRL BKWD
Does an 0 error show on a flashing display? — — SCRL BKWD should not be functional while
YN ‘ in a right-adjust field.

— Use MPU MAP 5-1.

— Press
RESET
RIGHT ADJ

Is the cursor now in position 005?
YN
— Use MPU MAP 5-1.



Does this 3742 have feature group A installed? —
Y N
— Press
FUNCT SEL lower
RETURN TO INDEX
End of checkout, the diskette can be removed.

— Press
222
SCRL FWD

Does an 0 error show on a flashing display? —
Y N
= Use MPU MAP 5-1.

~ Press
RESET
SCRL BKWD

Does an O error show on-a flashing display? —
Y N
— Use MPU MAP 5-1.

— Press
RESET
— Enter
24

Are the error code positions blank?
Y N
— Use MPU MAP 5-3.

— Press
FUNCT SEL lower
RETURN TO INDEX

- End of checkout, the diskette can be removed.

Feature group A includes self check, offline
field totals, disk copy, disk initialization,
and search content plus search sequential
content.

Enter two digits (the last two 25) in a self
check field.

SCRL FWD should not be functional while
in a self- check field.

SCRL BKWD should not be functional while
in a self-check field.

Enter the last two self-check field digits
(2, 4).
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7-5 RECORD INSERT FEATURE (3742)
CHECKOUT PROCEDURE (EITHER STATION) — Record insert function is on Feature ROS card
in position E and F (505D).

This Checkout Procedure is based on the assump-
tion that MAPs 7-1 and 7-2 have been successfully
completed for both stations.

— Setall keyboard switches down.
— Load a diskette that has a usable data set of at
least 25 records. (EOE is greater than BOE
by at least 24 records). — — For ease of operation, the record number
— REC ADV or REC BKSP to the data set label part of the BOE should equal 01.
for the usable data set.
— Press
FUNCT SEL lower
ENTER
— Create 10 records in the following manner:
® Use REPEAT key with the A key to put
" several A's in the first record (record 01).
®. REC ADV
® Use REPEAT key with the B key to put
several B’s in the second record (record 02).
e REC ADV
® Continue the above procedure for 8 more
records usingthe C, D, E, F, G, H, l and J

keys in turn. — ) — Record advance after each record is written.
— REC BKSP to display the third record (03, the Ten records total, each record containing
C's record). . onty one letter of the alphabet repeated.
— Hold NUM SHIFT and press digit key O then 5. —  — Set up for record insertion of 5 records in
— Press ' update mode, starting at a selected record
FUNCT SEL lower address.
RIGHT ADJ — The machine mode and status should be N

W while record insertion is taking place.
Does the display flash with a 6 error code and

show the third record (03) with a D in column 1? — — The D in column 1 indicates a deleted
Y N record. The third record (03) is no longer
— Use MPU MAP 5-1.. the C’'s record. [t should have been moved

. to record position eight (08).
"— Hold NUM SHIFT and press RESET.
— Press REC BKSP.

EC 823147 825906
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Does the second record (02) have the several B's? — — The B’s record should not have been moved.
Y N
— Use MPU MAP 5-1.
— Press
FUNCT SEL lower
RETURN TO INDEX
FUNCT SEL lower
"SEARCH EOD
Is the record of several J's displayed and is it the
fifthteenth record (record 15)? — — Starting with the C’s record, all records to
Y N EOD should have been moved 5 record posi-
— Use MPU MAP 5-1. tions. Five deleted (blank) records should
" have been inserted between the B’s record
— Press and the C’s record. The J’s record should
FUNCT SEL lower have moved from position 10 to position 15.
RETURN TO INDEX
— Hold NUM SHIFT and PRESS digit key O
then 5. — : ‘ — Set up for record insertion of 5 records in
— Press read index mode. The insertion will start at
FUNCT SEL lower the first record address of the data set.
RIGHT ADJ » — The machine mode and status should be N W

while record insertion is taking place.
Does the display flash with a 6 error code and

show the first record (01) with a D in column 1? — — The D in column 1 indjcates a deleted record.
Y N ‘ The first record (01) is no longer the A’s
— Use MPU MAP 5-1. ' record. It should have been moved to record

position six (06).
L Hold NUM SHIFT and PRESS RESET.
— Press
FUNCT SEL lower
RETURM TO INDEX
FUNCT SEL lower
VERIFY '

Is the record of several A’s the sixth record
(record 06)?
Y N

— Use MPU MAPs 5-1.

— Press . .
FUNCT SEL lower
RETURN TO INDEX
FUNCT SEL lower
SEARCH EOD



Is the record of several J's displayed and is it the

twentieth record (record 20)? —
Y N
— Use MPU MAPs 5-1.

- Pr_ess
FUNCT SEL lower
RETURN TO INDEX

— Hold NUM SHIFT and PRESS DIGIT KEY 0

two times. —
= Press
FUNCT SEL lower
RIGHT ADJ

Does the display flash with an | error code?
Y N
— Use MPU MAPs 5-1.

— Press RESET

— Press FUNCT SEL lowerm — — — — — . _

ENTER

REC ADV

FUNCT SEL lower

RET TO INDEX
— Unload diskette.
This completes the Record Insertion Checkout
for either station.

Second Station Lock Out Procedure.

— Load a diskette that has a usable data set of at
least 21 tracks (EOE is greater than BOE by at

least 20 tracks).

— Make the EOD 20 tracks greater than the BOE.
— Make the EOE 5 records greater than the EOD.

— Press -
FUNCT SEL lower
RETURN TO INDEX

Is EOD 20 tracks greater than BOE and the BOE

5 records greater than the EOD?
Y N
Correct data set label.

— Press

NUM SHIFT

Keys 0, 5

FUNCT SEL lower
— Hold ALPHA SHIFT
— Press RIGHT ADJ

— Starting with the first record of the data set

(the A’s record in this case) all records to
EOD, including the 5 deleted records between
the B’s and C’s records, should have been
moved 5 positions. Five deleted (blank)
records should have been inserted at the be-
ginning of the data set. The J's record
should have moved from position 15 to posi-
tion 20.

The number of records specified to be moved
is 00. Digits 01 thru 99 are the only valid
characters that can be specified. Note that
only the first two character positions of the
displayed record will be scanned for the
move specification. EXAMPLE: The first
five character positions of the displayed
record are 12345; the move specification will
be 12 positions. EXAMPLE: the first four
character positions of the displayed record
are 0015; the move specification will be read
as an invalid 00 positions and an | error will
be posted.

Changes data set label so the disk can be
used again.

EXAMPLE: (BOE 04001) (EOE 24006)
(EOD 24001)

Refer to 239 for data set format and 9-4 to
modify data set label.
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Is N W posted?
Y N
— Use MPU MAPs 5-1.

— Load a diskette in the other station and try to
enter data.

Is that keyboard locked out?
Y N
| — Use MPU MAPs 5-1.

When operation is complete on first station is the
display flashing with a 6 error and a D in column 1?
Y N

‘ — Use MPU MAPs 5-1.

— Press

NUM SHIFT

RESET

FUNCT SEL lower

RETURN TO INDEX
— Press

FUNCT SEL lower

ENTER

REC ADV

FUNCT SEL lower

RETURN TO INDEX
— Unload diskette.

This completes the Record Insert Checkout
Procedure.

754



MAP 7-6 PROOF KEYBOARD CHECKOUT
PROCEDURE

This pgocedure is based on the assumption that
MAPs 7-1 and 7-2 were successfully completed.

— Power down.
— Wait 5 seconds.
— Power up.
— Set all keyboard switches down.
— Load a diskette.
— Press FUNCT SEL lower
ENTER
— Press numeric keys 1 through 9 and SP several
times.

Do the correct ALPHA SHIFT characters appear
on the display?
Y N

— Use MAP 4-2.

— Press REC BKSP
space bar (not SP) 5 times
REC ADV
REC BKSP

Are the first 5 character positions of the previous-
ly entered record blanked?
Y N

— Use MAP 4-2,

— Press NUM SHIFT and each numeric key (0
through 9) several times.

Do the correct NUM SHIFT characters appear
on the display?
Y N

— Use MAP 4-2.

— Press REC BKSP )
Hold down NUM SHIFT and press SP 5 times.
Press REC ADV

REC BKSP

Are the first 5 character'positions of the pre- -
viously entered record blanked?
YN
— Use MAP 4-2.
PROOF KEYBOARD FEATURE CHECKOUT
PROCEDURE IS COMPLETE FOR ONE
STATION. — — For second station repeat Proof Keyboard check-
out procedure.
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201 Part Numbers and Cause Codes

Part Name

Ac Distribution
Cables:
100-115 Vac D1

200-235 Vac D1
D2
D2
Ac Line Filter
Blade, Fan
CE Test Disk
Collet-Disk Clamp
Assembly

Disk Cover Latch

Disk Drive Cover

Disk Drive Hub
and Shaft

Disk Drive Pulley

Disk Drive Shaft
Bearing

Disk File Cable
and Connectors

Disk Idler Assem-
bly

Drive Belt

Drive Motor (50
Hz 115 Vac)

Drive Motor (50 Hz
200/235 Vac)

Drive Motor (60
Hz 115 Vac)

Drive Motor (60 Hz
208/230 Vac)

Drive Motor Pulley
(50 Hz)

Drive Motor Pulley
(60 Hz)

Fan 50 Hz (100-
115)

50 Hz (200-
235)

File Control
Card (FC)

Head and Carriage
Assembly (with
pressure pad
arm and lead-
screw)

Head Load Actu-
ator Assembly .

201-203

Number

2456462
2456385
2456480
2456386
2192519
2455814
2455026
See Parts
Catalog

2305650
2305648

2305619
2305621

5844991
2305599
See Parts
Catalog

2305616
2305677
2305676
2305675
2305674
2305708
2305531

2455819

2455820

2305670

2305609

IR Code

100-01
100-01
100-01
100-C1
€600-07
820-25

820-05
820-06
820-06

820-13
820-13

820-13
820-03

820-15
820-02

820-11
820-11
820-11
820-11
820-11
820-11
820-25
820-25

820-04

820-07

820-08

Part Name Number IR Code
Interlock Assembly
Spring 2305532 820-24
Switch 2305534 820-24
Wire Jumper 2305533 820-24
Leadscrew Bearing
Upper 233355 820-09
Lower 752133 820-09
Leadscrew Wheet 2305617 820-12
LED Assembly 2305656 820-10
Limit Stop
Upper 2305618 820-09
Lower 2305528 820-09
Phototransistor
Assembly 2305604 820-10
Signal Cables
D1 2456402 100-04
D2 2456403 100-04
Spring Washer 2305663 820-09
Stepper Motor with :
Stand and Wheel 2305605 820-12
VFO Card (See 504) 300-07
Cause Codes
Adjustment 01 | Dirty 22 | Short 46
Bent 07 { Grounded: 28 | Worn 70
Damaged 20 | Loose 34
Defective 21 | Open 42
EC 823147
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204 FC Card _ Signal
Test Point | Test Pin Name | Cable | File Cable
TP 1 +24 volts B10 B0O4, BOS
TP 2 + Index D13
TP 3 + File data DQ7
TP 4 + Access 2 D04
TP 5 -5 volts B11
TP 6 + Access 3 D05
TP 7 + Access 1 D03
TP 8 Phototransistor D08
TP 9 — Write data B02
TP 10 + Head engage | D10
S~ —— File Control Card TP 11 + Low current | BO6
= = TP 12 + Write gate B05
mimim 20 None + Erase gate BO4
ol B 4P 23 TP 13 Preamp TP 2
O ol O © TP 14 Preamp TP 1
Test pin I ol : TP 156 + Access 0 D02
location || p 4 i TP 16 LED current BO7
Path s Ok b TP17 | Ground BO8 | BO6, BOS, B0, DOY
I QW\T 12 4 4 o0 | I TP18  |-MCO D03
Y e S (I P19 |-mC3 D02
! | | TP 20 -MC-2 D04
p — rts 10 R TP 21  [-MC1 B02
\ 5 Q | tries TP 22 - Head load DO5
\ ! Ely TP 18 TP 23 +6 volts BO3
' \ | H i TP 24 Erase current D10
| None Head A D12 Black
" None Head B D13 White

V3<~_. | |
2 N .
\ ( ~ ‘,
AQ\Y - I
i =
\W N | |
D02 A - _—T_—:
— B02 (]
AT |

B Signal cable File cable q -
9,

To AC Distribution



Disk

File Control Card Drive
Cable
D02 + Access 0 TP 15 " Phase 0 TP 18 D03 .
+ Access 1 TP 7 : e i
D03 | (White) White Stepper Motor
Phase 1 TP 21 B02 \
A ® - =
D04 + Access 2 TP 4 L™ | (Red) Red 0
Phase 2 TP 20 D04
A .
DO5 + Access 3 TP 6 (Yellow) Yellow
A Phase 3 _ TP19 D02 Black
(Black) BO5 Blue
810 +24 Vdc _ TP1 BO4 Yellow  Head Load Magnetj
TP Head Load 3— - —O———
D10 + Head Engage = ;0-.- Magnet TP 22 D05 _Black
B11 -5V Driver LED
. TP 23 TP 16 Yellow BO7 J
BO3 - +5 Vdc VWN——O— —— 73
1 ack BO O
MPU Black BOQ'M‘ Phototransistorg
+ Index Pulse TP 2 Index TP 8 Yellow DO@_ -3
D13 ® L L 2 o ¢
Amplifier ) @
) | Interfock Switch !
|
B04 + Erase Gate Srz_;se o TP 24 D12Black !
fiver Read/Write
Wi Head
BO2 Write Data - TP 9 ' 3 D09
B0G + Low Current . TP 11 Write ﬂm\-‘—l
i - Driver D10 Red 1
B05 +Write Gate TP 12 e =
D13 White
Line 1 2{ 3| 4| 5| 6 1
Planar B D04D02D03B12D13D10 + File Data TP 3| Limit , _ . e Read/
' 1 i ! 1 | T ... |Differentiator Preamp Wri
: Py o | BO7 Amplifier T=P ” e VWrite
| [
+ Std Data - —- : : | : | Select |} D12 Black
+ Std Clock - - - - = Lo : -
+4F Clock—- - ——~ - ooy CE Test Points TP 13 and TP 14
+4F Phase 2 - = = - —— - - 4 | 20-400 mV (all O's)
+ VFO Data Sync ——- - - - — -4 10-300 mV (all 1)
+ Ignore Window High Gain ————- 4
VFO Card
204, 205
205 (not used)
EC 823147 PN 470252
2
Date 9/15/74 3742 ML
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206 Disk Drive Service Position

— Turn power off.

— Open door.

— lLoosen (turn one revolution) two screws
holding door to disk drive cover.

— Remove screw holding disk drive frame to
machine base.

— Tip disk unit (bottom first) out of base and
hang on brackets.

206

EC 823147

PN 2470253

Date 9/15/74

207 Head Load Actuator (224D)

Service Check

Check for a visual clearance here/7
at all track positions. /

—Diskette
)

i
aml

{

LJ

4

Make sure diskette clears pressure pad when coil
is not energized. (Power down.)

Adjustment

— Energize by jumpering TP22 to TP17 on
the FC card with a disk in the unit.

— Adjust for visual clearance here
for tracks O through 77
and contact here
on all tracks.

Adjustment Screw,
Insert Tool Through
Hole in Cover.

When coil is not energized,
the pressure pad should be
completely away from the disk:

?’ ”y\\§§ 2,

I (AN’
CAUTION s Pt
. l ISyl r~l-
Before closing P ' K
cover, position e

actuator bail,

located on cover, yi
P
under pressure "Li’

pad arm, -~ |




208 Head Adjustment Service Check

— Use stepper motor wheet to access head
carriage down until stopped by lower
limit stop .

— Rotate disk drive hub so white sticker on out-
side diameter of hub is up. If white sticker
is not present, rotate hub so indented mark
is up.

— Loosen phototransistor assembly

— Install CE tool ﬂ ; it should contact carriage
surface . Do not force.

— Rotate stepper motor wheel about 90°
into phase 0 alignment with leadscrew wheel

as shown:

// C{'\//{ / ~ Top
~ VO"E‘:@ : View
NG,/ Front

Phase 0\///

— Check clearancefor GO with feeler gage
of thickness in thousandths shown on carriage
. Check NO GO for number shown
at [} +0.001"".
— Do Head adjustment (231) if any one of
the above steps gives trouble.

Legend

Phototransistor

CE tool

Upper limit stop

Leadscrew

Carriage surface

Clearance (head-to-CE-tool)
Head carriage assembly
Clearance number

Lower limit stop

Bearing holding screws
Leadscrew wheel

Stepper motor wheel

Stepper motor bracket screws
Clearance (stepper-to-leadscrew wheels)

EEEEEEEREDERE

206 -211

O]

Bl mE

T

209 Head and Pressure Pad

Cleaning Procedure

CAUTION: "Use only the materials listed
below to clean head and
pressure pad.

— With cover open, manually rotate stepper
motor wheel until carriage assembly is at
the upper limit stop.

CAUTION: Do not allow pressure pad
arm to snap against head.

— Pivot pressure pad arm away from head
and check pad for contamination. |f contam-
inated, use dry brush (P/N 2200106) to re-
move caked deposits and to fluff pad.

CAUTION: Fluid treated cloth should
not contact pressure pad.

— While holding pressure pad arm out, clean
polished head surface with isopropy! alcohol
(P/N 2200200) applied to a clean cloth
(P/N 2108930).

210 (not used)
211 (not used)

EC 823147

825906

PN 2470254 | 3742ML

Date 9/15/74

11/15/74

208



212 VFO Card Location

1
80 RECORD LENGTH

(shown with
feature A)
8
C
D
E
F
E G
H
2

128 RECORD LENGTH )

ROS feature [ K

128 on planar 2 L

(shown with A | b "

feature A) B 8 | b N
c EP
D Q
E R
E 2z

3
128 RECORD LENGTH

Field installed 128 K
(shown with L
feature A) Al M
. N

C .J P

° 1] a

E || R

Note:
This configuration will change
to look like configuration 2

if the MPU planar assembly

is changed as a FRU.

212

EC 823147

Date 9/15/74

PN 2470255

213 Disk Drive Pulley and Beit

Removal

Power down.

— Unpiug motor cable. (216F)
— Remove fan guard assembly (216M) by lvosen-

ing screws at gpposite corners {top screw must
be locsened through gritlwork of fan guard
assembly).

- Loosen screve mark, and remove g blade

{21617 (nete blade curvature;
Hemave drive belt. (Z16K)

Laosen setscrew and remove puliey, (2160)

Replacement

Align setscrew with flat surface of shaft and
tighten.

Replace belt.

Check belt tracking (215).

Replace fan belt and guard (riote blade curva-
ture).

2 1 4 Drive Motor

Removal and Replacement

Power down.

Unplug motor cable. (216F)

Remove fan guard assembiy (216M) by

loosening screws at opposite corners (top screw
must be loosened through grillwork of fan

guard assembly).

Loosen screw, mark, and remove fan blade (216L)
(note blade curvature).

Remove drive belt. (216K)

Loosen screws and remove guard plate. (216J)

— Remove motor clips by loosening screws. (216H)

Remove motor through bottom of frame.

Loosen setscrew and remove drive pulley. (216G)
To replace, reverse procedure and check for belt
tracking.

2 1 5 idier Assembly

Remaval

— Remove belt. {216K)

~ Remove idler assembly. (216E)

— To replace, reverse procedure and check belt
tracking.

Belt Tracking

Belt must ride in the center of the drive and hub
pulieys when the diive pulley is rotated counter-
clockwise (as viewed from the pulley side).

Adjustment
CAUTION:  Make sure the drive pulley set-
screw is on the flat surface of the
motor shaft.

Adjust the drive pulley and idler positions so that
the belt is centered on the drive and hub puileys.
You may have to form the idler pulley arm.

Note: Some disk drives have an idler pulley with
a narrower groove. To adjust belt tracking on this
type, loosen the screw and slide the idler so the
belt is centered on the drive and hub pulleys.



216 Disk Drive Locations

21 7 Hub and Shaft Assembly

Removal and Replacement

— Remove cover.

— Remove drive belt. (216K)

— Remove screw and pulley. (216D)
— Remove shaft assembly. (216A)

— Remove bearing retaining screws and bearing.

(216B)
— Remove bearing and spacer. (216C)

CAUTION: The front bearing must be flush
with front surface of baseplate.
To do this, tighten front bearing
retaining screws first. Seal on

bearing should face outside.

— To replace, reverse procedure and check belt

tracking.

On WT machines a fan (muffin) listed

in serv

blade (216L ) and guard (216M).

/

EEEERe @B B

B

212-219

ice aid (201), replaces the fan

EC 823147

PN 2470256

Date 9/15/74

DR ERET R

Legend

Shaft assembly
Bearing retaining screw
Spacer

Pulley

Idler assembly
Motor cable
Drive pulley
Motor clip
Guard plate
Drive belt

Fan blade

Fan guard
Drive motor
Interlock

218 (not used)
219 (not used)

3742 ML

216



220 Disk Cover Interlock (216P)

Adjustment

Close the disk cover until it latches.

Loosen spring mounting screws.

Adjust the spring (upward) to activate the
switch. The switch may be overadjusted up
to .050"".

Tighten spring mounting screws.

|

B09 O_?____R_eij_ Pheto-
transistor

Yellow

B08 O-

Switch

EC 823147

Date 9/15/74

PN 2470257

221 Disk Drive Cover

Removal and Replacement

CAUTION: Avoid damage to the two
twisted pairs of wires.

— Remove the two pivot pins. (224E)

Remove cover carefully. :

— Remove wires from head load actuator {224D)
and LED assembly. (224C) '

— Release cable clamp holding wires to cover.

— To replace, reverse procedure.

— The yellow wire goes to LED terminal
marked Y.

, SN
el S
CAUTION > B

Before closing

cover, positio/
actuator bail,
located on cover, y
under pressure

pad arm.

CAUTION: Make sure that correct wires
are connected to the LED.

222 Collet Assembly

Removal and Replacement

— Power down.

— Remove disk drive cover.

— Remove collet assembly mounting screw. (224B)
— To replace, reverse procedure,

223 LED Assembly

Removal and Replacement

— Power down.

— Remove disk drive cover. :

— Remove LED assembly mounting screws. (224A}
— To replace, reverse procedure.

220



224 Disk Cover Locations

220-224

~

e

Disk Collet Assembly

Legend

LED assembly mbunting screws
Collet assembly mounting screws
LED assembly

Head lead actuator

Cover pivot

R

Yellow Wire

@é/ Black Wire

EC 823147

PN 2470258 3742 ML

Date 9/15/74

224



225 Leadscrew and Head Carriage Assem-

bly Removal and Replacement

Removal
— Center head carriage assembly (226G) on lead-

screw by moving stepper motor wheel (226M).
Loosen limit stop clamping screws (226C and J).
Remove stepper motor and bracket assembly by
removing screws (226N) holding stepper motor
bracket to baseplate.

Loosen clamping screw in leadscrew wheel
(226L) and remove wheel.

Remove bearing holding screws (226K).

Note location of wires to head before removing
cable. Press down with small screwdriver to re-
lease terminals.

— Slide leadscrew down until top is free; tip and
remove upward.

— Remove the following from the leadscrew.
SPRING WASHER RETAINER (226Q)

SPRING WASHER (226R)
UPPER BEARING (226S)
UPPER STOP (226C)

LOWER STOFP (226J)

Green
Red
Black

White

EC 23147

Date 9/15/74

PN 2470259

Replacement _
— Check for 0.020 + 0.015"" clearance at (226T).

Rethread if necessary.

— Center head carriage assembly (226G) on lead-

screw.
Install limit stops (226C and J) on each end of
leadscrew with limit stop projections pointing
toward head assembly as shown in (226).
Install top bearing on leadscrew (226S).

Install spring washer, concave side up (226R).
Install retainer (226Q).

Install total assembly. Put bottom of leadscrew
in place first.

Install lower bearing (226J) with hoiding screws.

(226K) Check for about 0.030" up and down
movement of leadscrew against spring washer
force.

Slip leadscrew wheel (226L) on leadscrew.
Install head wires into connector.

Install stepper motor and bracket with screws
(226N},

Do the stepper motor adjustment (230).

225



22 6 Head Locations Legend
Phototransistor
CE tool
Upper limit stop

~ Leadscrew
Carriage surface
Clearance (head-to-CE tool)
Head carriage assembly
Clearance number
Lower limit stop
Bearing holding screws
Leadscrew wheel
Stepper motor wheel
Stepper motor bracket screws
Clearance (stepper-to-leadscrew wheels)

? (o]0
=10l 2|z [=1n -z oI o]n =]

O Spring washer retainer
| Spring washer
Upper bearing
. I Clearance
T _.__I v
[ 7] o
e
227 (not used)
225-228 / ' 228 (not used)
EC 823147
PN 2470260 3742 ML
Date 9/15/74

226



229 Stepper Motor

Removal and Replacement

— Power down.

— Remove wires by pressing down with small
screwdriver to release terminals.

Yellow

— Remove stepper motor and bracket assembly
by removing screws (230N) holding stepper
motor bracket to baseplate. '

— To replace, reverse procedure and do stepper
motor adjustment. Use the ‘Stepper Motor
Adjustment’ procedure (230).

229

EC 823147

Date 9/15/74

PN 2470261

230 Stepper Motor Adjustment
{Perform with disk drive unit in upright position)

— Loosen the two screws holding stepper
motor bracket to baseplate.
— Move stepper motor away from the leadscrew

— Loosen screw in leadscrew wheel and
slide whee! up on leadscrew so wheels can
rotate without touching.

— Rotate wheels to obtain tnis relationship.

— Pull leadscrew wheel down until pins on stepper
motor wheel fit into notches on leadscrew
wheel.

Top View, Front.

— Slide stepper motor bracket toward leadscrew
until pins contact notches.

— Tighten two screws that mount stepper motor
bracket to baseplate. )

— Push leadscrew wheel up until wheels rotate
without touching.

— Engage drive pins with wheels in this position. —

Stepper
motor

Top View, Front

— Rotate stepper motor wheel by hand four revo-
lutions. If any binding of the wheels is felt,
reinstall the CE tool ﬂ , repeat the stepper

_ motor adjustment while maintaining correct
clearance .
Do the head adjustment (231).

Head Locations




231 Head Adjustment (for track 00)

CAUTION:  Test diskette before adjusting.

— Place disk drive in service position (206).

— Remove disk drive cover (221).

— Loosen clamping screw in lower limit stop
(230J).

— Using stepper motor wheel (230M), access
head carriage assembly (230G) down by hand
until the lower limit stop (230J) is pressed
against the frame and the head carriage is
against the lower limit stop.

— Loosen mounting screw and move photo-
transistor holder (230A) to the left so it will
not interfere with CE tool.

— Loosen clamp on leadscrew wheel (230L).
CAUTION:  Avoid any contact of CE tool
with face (highly polished front

surface) of head.

— Install CE tool (230B).

— Rotate tool until it contacts surface (230E).

— Rotate disk drive hub so white sticker on out-
side diameter of hub 1. up. If white sticker is
not present, rotate huv so indented mark is

up.

To properly make the head adjustment, you must
obtain three simultaneous conditions:

1. Correct head-to-CE tool clearance.

2. Correct relationship between the stepper
motor and leadscrew wheels.

3. Correct clearance between the stepper motor
and leadscrew wheels.

— Determine type of stepper assembly (below)
and check/adjust for the specified clearance
between the stepper motor and leadscrew
wheels for the type used.

\ Leadscrew wheel
.025" + 005"

White (0.635 + 0.127 mm)
Black ~ Stepper motor
Steel pin 2 l | ; wheel
i /\E—_ﬂﬁ\ 020" +.005”
White

— |If leadscrew wheel has been replaced, the slot

should be 25% to 40% full with IBM #23 grease.

229-231

(0.508 +0.127 mm)

— Position the stepper motor and leadscrew
wheels to Phase O relationship by rotating
the stepper motor wheel.

Note: Arrow molded into bottom of the
stepper wheel.

Phase O
Top View, Front

— Using upper limit stop (230C), rotate leadscrew
(230D) to obtain correct clearance (230F),
between head and CE tool.

Note: This clearance is marked on the front
of the head assembly (230H). The number
represents the clearance in thousandths of an
inch. On late level heads, this number is
molded into the plastic carriage and is always
3. Make adjustment for a slight drag using a
clean, undamaged feeler gauge.

— Make sure CE tool is touching surface (230E)
of head carriage (230G) while obtaining
clearance (230F).

You should now have the following simultaneous
conditions:

1. Correct head-to-CE tcol clearance.

2. Phase O relationship between the stepper
motor and leadscrew wheels.

3. Specified clearance between stepper motor
and leadscrew wheels.

If all three conditions are correct, securely tighten
the leadscrew clamping wheel. (Use the short end
of an allen wrench in the screw). If all three con-
ditions are not correct, repeat the above procedure
starting after ‘Install CE tool’.

— Position and fasten phototransistor holder
with mounting screw so raised edge is con-
tacting but not pressing against CE tool.

— Remove CE tool.

— Rotate stepper wheel four revolutions and
check for binding. If binding occurs and
clearance (230P) is correct, replace leadscrew
wheel and stepper motor assembly.

— Do the lower stop and upper limit stop
adjustments.

— Reinstall disk drive cover (221) and test disk
drive by using the disk alignment tracks on
the CE test diskette PN 2455026. Use MAP
2-11 procedure.

EC 823147

PN 2470262 3742 ML

Date 9/15/74
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232 Lower Limit Stop Adjustment

— Be sure that head is adjusted for track 00 and
that leadscrew and stepper motor wheels
andare in this position for track 00.

Stepper
Motor

Top View, Front

— Make sure lower limit stop clamping screw is
loose.

— Move the head carriage assembly down by ro-
tating stepper motor wheel about 90° until the
wheels are in this position.

Top View, Front

(Two corner projections and the arrow on the
stepper motor wheel should point toward
the front of the disk drive.)

— Position lower limit stop so that its projection
is in front of and contacts the head carriage
assembly stop projection as shown below.

— Tighten lower limit stop clamping screw while
maintaining 0.012"" £ 0.003" between lower
limit stop projection and bottom of head car-
riage assembly.

— There must
be clearance
between the
stop and
frame. S—

\ o)

-

— Remove CE tool. Front View

EC 823147

Date 9/15/74

PN 2470263

232



234 Upper Limit Stop Adjustment

— Start this procedure from rear of disk drive.

— Loosen clamping screw in upper limit stop (232C).

— Move head carriage assembly (232G) up by turning
stepper motor wheel (232M); continue until upper
limit stop body is pressed against disk drive
frame by head carriage assembly. (Make sure
limit stop projection is clear of top surface of
head carriage assembly.)

~ Move head carriage assembly down by turning
stepper motor wheel to first phase 0.

Top View, Front

— Position upper limit stop so its projection is
behind the head carriage assembly, and clamp-
ing screw faces directly back as shown below.

— Tighten clamping screw while maintaining
0.030" + 0.005"" between stop body and top
of head carriage assembly. 1

Rear View

— Install cover.
— Install disk drive.

232-236

233 (not used)
235 (not used)
236 (not used)

EC g23147

825906

Date 9/15/74

11/15/74

PN 2470264 3742 ML
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EC 823147 237

Date 9/15/74

PN 2470265

237 Disk Top Cover Alignment Checks

Lower Mounting Bracket Laternal Adjustment

The objective of this adjustment is to make the
disk drive door parallel with the top cover. This
simultaneously levels the disk drive unit.

— Loosen four bracket mounting screws.

— Move the lower bracket to right or left as
required to level the door.

— Tighten four bracket mounting screws.

/———— Door

|
Top Cover — lr L
Good /———Door
Top Cover -
Clamping Screw S S

Bad

Eccentric Bolt

Bracket Mounting
Screws (4)



238

The objective of this adjustment is :- align the top
surface of the disk door with the top surface of the
top cover. This simultaneously aci: - ves proper
clearances between the disk drive . :*ci the top
cover.

Disk Drive Vertical Adjustment

If eccentric bolt is to be adjusted:

— Loosen center clamping screw.

— Loosen locking nut using a 3/8 end wrench.
— Make required adjustment by turning the
eccentric bolt with a 1/2 end wrench.
Tighten locking nut.

Tighten center clamping screw.

If bar is to be adjusted:

— Loosen bar and center clamping screw.

— Make required adjustment by lifting (or
lowering) disk drive unit while tightening
center clamping screw.

— Raise bar to seat against base of disk drive
unit and tighten mounting screws.

239 Data Set Label Format

(Fields in heavy lines are required by the 3740

system).

— Any operation may be selected from read in-
dex mode.

— Record advance or record backspace to read
and display any label on the index track (00).

— Data set labels are 08 through 26 on the index
track.

— To select a data set, record advance or record
backspace to the label (00 08 through 00 26)
containing the desired data set, then select a
machine mode.

— All operations must be performed within the
boundries of the selected data set.

237-241

/——Door
|
Top Cover ———4— 7[ ];
1
Good Door
Top Cover — [ _]
I |
Bad /—Door
Top Cover —
B
Bad
i 41 |6 13 23 278 B9 33 I3s 39
1] LIT T I T PTTTITTITTT IRIldl lBl,l,l llEH
] ecor eginning nd
I HDR1 Data Set Name Length of Extent of Extent
414243 |45 73 §75 708
]
L I End of Data
Multivolume Indicator L—
File Protect Verify Mark
Accessibility
Bypass Data Set
240 (not used)
241 (not used)
47 825906
= o PN 2470266 | 3740 mL

Date 9/15/74 | 11/15/74
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' 242 Leadscrew Service Check

Leadscrew Bind B
Service Checks:

— Leadscrew nut
service check

.020” £ .015" l:

White
Black

Steel pin

White

EC 823147 | 825906

11/16/74

Date 9/15/74

PN 2470267

244 Machine Locations

Leadscrew wheel
0.025"" + 0.005
(0.635 mm £ 0.127 mm)
Stepper motor
wheel

0.020" £ 0.015"" ——
(0.508 mm * 0.381 mm)

— Spring washer service
check. Check for about
.030” up and down move-
ment of leadscrew against
spring washer.

243 Phototransistor Assembly

Adjustment

— Access to track 0.

— Remove cover, if necessary.

— Loosen mounting screw, and move photo-
transistor assembly to left.

— lInstall CE tool as shown at right.

— Adjust phototransistor assembly so that raised

edge is in contact with, not pressing against,

tool.
— Tighten mounting screw.
— Remove CE tool.
— Replace cover.

Removal and Replacement

— Remove cover, if necessary.

— Remove two mounting screws (234A).

— Remove leads. tYellow wire goes to
terminal marked Y.)

— To replace, reverse procedure.

— Leadscrew wheel and stepper motor service

check.

Determine type of stepper assembly and
check for the specified clearance for type used.

G
\

\ Install CE tool by
@ screwing thumbscrew
into drive hub.

)/

Rotate CE tool
so it contacts
this surface.

A
B

242

J

Legend

Power supply ac cables
Terminal board (TB1)




245 Timings

242-245

The following chart provides appoximate timing informa-
tion for search, copy, and initialization operations on the
3742. Timings are shown for the normal sector sequence
(1,2,3,..... 25, 26) and for the alternate sector se-

‘quence (1,3,5,..... 25,2,4,...24,26). The timings

provided in the chart should serve as a useful guide when
relative job timing must be considered.

The timings are based on 80 character records. Timing
can be affected by such things as disk speed, length and
location of search masks, and the location of data sets on
the disk.

TIMING CHART

Operation Number of Normal Sector Alternate Sector
Records Sequence (01) Sequence (02)
Disk 1 Disk 2 Disk 1 Disk 2
Search end 1898 (Assume 7 sec 7 sec 7 sec 7 sec
of data EOD is 74001) s
949 (assume
4
EOD is 37014) 4 sec 4 sec 4 sec sec
400 (assume
EOD is 16001) 2 sec 2 sec 2 sec 2 sec
Search on 1898 9 sec 9 sec 9 sec 9 sec
sequential 949 7 sec 7 sec 7 sec 7 sec
content :
400 4 sec 4 sec 4 sec 4 sec
Search on 1898 4 min 6 min 5 min 6 min
content
949 2 min 3 min 3 min 3 min
400 1 min 1 min 1 min 1 min
30 sec 30 sec
Disk
Initialization | - 2min | e 2min | e
Image copy 1898 plus 4min | e 10 min ————
index track
Data set 949 11 min S 9min | e
copy
Data set 400 4min | e 4min | e
copy
EC 823147
PN 2470268

Date 9/15/74

3742 ML
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301 Part Numbers and Cause Codes

Part Name Number IR Code

Ac Line Filter 2192519 600-07
Brightness control 2455605 200-04
Chassis and CRT

assembly 2455625 200-02
Converter 2455603 200-03
CRT socket

assembly 2455611 200-06
Display PC board  See Parts 200-05

Catalog
Display signal

cable 2456372 100-05
Power Supply

dc cable 2456361 100-08
Power Supply See Parts

PC board Catalog 600-04

Yoke assembly 2455601 200-07

Cause Codes
| Adjustment 01| Dirty 22| Short 46
- Bent 07| Grounded 28| Worn 70}
Damaged 20| Loose 34 , 302 (not used)
301-303 ’ Defective 21| Open 42 : 303 (not used)

EC 823147 PN 2470270 3742 ML
Date 9/15/74

301



304 CRT Locations

(<[ [z[o[=]mTo]A = »

Legend

High voltage anode
Display signal cable
Display PC board
Yoke cable connector

Chassis-and-CRT assembly

Yoke assembly
Converter

CRT socket assembly
Brightness control
Centering rings

EC 823147

PN 2470271

Date 9/15/74

I DANGER:

— Power down.

— Ground both the CRT high voltage anode and

12,000 Vdc

the anode wire to the frame.

— Display unit is safely grounded only if the

mounting screws are tight.

— If the anode wire is disconnected from the
CRT, touch the shorting tool against the
anode wire connector to ground it again.

— Do not apply power to the display unit while it is
out of its mounting brackets.

Blu W/Or
Orange ——W/Or
Red I——W/Or
. LB Display PC board
- @ “. ABCDEF @ CE pins
1
Plant ! - =E ¥  PROBE POINT +12V B D
Dat | BR GRAY BLK ~w/er BR BR ) [33>
¢ v | LU BLK BLK $7¢
[ o o
PN i Y O W R Y W BR (0] Y § §
A A ] 3]4 |5 16 |7 [8 ]9 Jio[n 121314 J15]16]17 18~ 813§
EC | : ‘ &
(back side) -
R ®
Character Yoke /2:
Brightness Contrul @
Converter
®
Save the clamping ring; it is
not part of the yoke assembly
CRT Socket Wire PC Board
Pin Color Terminal
1 Brown 16 0or 18
2 Black 14
3 Red 8
4 Orange 15
5 Unused
6 Unused
7 Yellow 17
8 Brown 18 or 16

Note: Disconnect wires
9, 10, 11 before removing

display unit.

304




305 voke Adjustment

The objective is to align and center the display in
the viewing mirror.

DANGER:  Due to high voltage (12,000 Vdc
I and 400 Vdc) in the display unit,
use caution.
Alternate adjustment methods (power on and
power off) are described below. (The power on
method is recommended.):

CRT

Anode and anode wire

12,000 Vde \

N

4
// Yoke assembly
|\ and wires
12 vd
\ \, ¢

/

!
Clamping L
screw B

——d
N 400 Vdc

304, 305

Power On Method

Power down.

2. Ground CRT anode.

3. Loosen the clamping screw and slide the
yoke into contact with the fat part of the
CRT.

4, Orient the yoke with the wires away from
the PC board.

5. Using just your fingertips on the screw-

driver handle, tighten the clamping screw.
Then tighten the screw 1/8 of a turn more.

The yoke can now be rotated about the
CRT neck, but stays in any desired position.

6. Power up. After warming up, the display
status line should show XN.

7. Adijust the brightness control [J to get a raster
which is clearly visible but is not too bright
and is not enlarged.

8. Rotate the yoke to make the display
straight on the viewing mirror.

—_

Note: The voltage on the yoke is 12 Vdc.

9. Rotate the centering rings [@ on the end of
‘ the yoke to center the display on the view-
ing mirror.

Power Off Methqd

-

Power down.

2. Ground CRT anode.

3. Loosen the clamping screw §d and slide the
yoke into contact with the fat part of the
CRT.

4. Orient the yoke with the wires away from
the PC board.

5. Using just your fingertips on the screw-
driver handle, tighten the clamping screw.
Then tighten the screw 1/8 of a turn more.
The yoke [ can now be rotated about the
CRT neck, but stays in any desired position.

6. Power up. After warming up, the display
status line should show XN.

7. Adjust the brightness control ] to get a raster
which is clearly visible but is not too bright
and is not enlarged.

8. If adjustment is needed, power down and
ground the CRT high voltage anode to dis-
charge the high voltage power supply. [}

9. Rotate the yoke and/or. the centering rings
(on the end of the yoke) to correct the
position of the.raster on the viewing mirror.

10.  Power up. After warming up, the display
line status should show XN.

11.  Repeat steps 7 through 9 until the adjust-

ment is satisfactory.

Note: Sit in the operator’s chair to observe
the display. The center of the viewing
mirror can be judged only when viewed
from the operator’s viewpoint.

EC 823147

PN 2470272 | 3749 ML

Date 9/15/74
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306 circuit Diagram

MPU

EC 823147

PN 2470273

Date 9/15/74

Circuit Board Pins Converter
High 1 Q- High Voltage Anode Lead
Voltage P S T
12,000 volts)
Oscillator 2 a8 1 4| !
&8 F---
- e
3. (i:; \‘\3 1| T
- o
1
4 Lo
, - e N 400 volts dc
3 - =i
5 <5 Feed Back i
High Voltage ~ (oscillator) -
Ground LIV 6
— D13
Circuit Ground 7
—e ————— D06 ~—
D07 8 400 volts dc
Do8 Brightness
Control 9 .
+12 volts dc 08 nonzontal
— BO8 —— Brightness aster
10 9
BO9 - Control
11 Potentiometer Character Yoke Horizontal
Slave
1 Tharacter 112 +12volts dc
(wiggle Character Yoke \
_nggle Control 805 z:weep)l 13 Wiggle Sweep Pulses A S ]
* - * T T
AT r2ik g.% CRT
’ — 00
15 (
16 Vertical
Yoke
Video Video Dot | 17 Video
- +———— BO7 ~——
Amplifier _ |
6.3 volts dc B12 r———777 18 Heater +6.3 volts dc
Vertical Inputs B13 ]
1 2 +————= B02 = Vertical Line| A Vertical Deflection
I3 <-———— BO3 «— Control __
BO4 Horizontal B Horizontal Deflection
Horizontal Input .
— +———— B10 ~——{ Deflection | ¢ Horizontal Deflection
+12 volts dc D09 = (ion_tro_l —_—
e - D +12 volts dc
-12 volts dc g;o )
» ~bo2 E +12 volts dc
F +12 volts dc
307 cable Extender Legend
Power supply PC board

Loosen the cable clamp to permit connecting
the cable to the extender without strain.

BEE

AC line filter
Power supply dc cable

306

308 MPU Locations

Cable connectors

309 Machine Locations

Q000000000

O 000000000

Cross connectors

I

N




401 Part Numbers and Cause Codes

Part Name Number IR Code
ac line filter 219519 600-07
Audio feedback
device 2455135 040-02
Cover, bottom 2455127 040-00
Cover, top See Parts 040-04
Catalog
Key module See Parts 040-08
Catalog
KBD PC board See Parts 040-07
Catalog
KBD signal cable
No. 1 2455729 100-01
No. 2 2456360 100-01
Space Bar module See Psrts 040-09
Catalog
Toggle switch 1610673 040-03
Toggle switch cable
3sw 2455148 040-01
4 sw 2456292 040-01
Cause Codes
Adjustment 01 | Dirty 22 | Short 46
Bent 07 | Grounded 28 | Worn 70
306-309 Damaged 20 | Loose 34 402 (not used)
401-403 ’ Defective 21 | Open 42 403 (not used)
dhiadadd PN 2470274 | 3742 ML
Date 9/15/74




404

EC
| 823147 PN 2470275
Date 9/15/74
404 Keyboard Disassembly/Assembly Procedure 405 Space Bar Removal Procedure
Important! Work cleanly. The keyboard assembly — Hold the ends of the space bar and pull up to
MUST be kept free of dirt. slide the bar off the key stems.
— |f pivots need to be removed, insert a screw-
— Lay the keyboard down on its key tops and re- driver tip in the slot in the side of the frame
move 6 screws from the bottom. and twist the screwdriver slightly until the

pivot is removed.
CAUTION: - Do not disassemble the unit yet.
If a key happens to be pressed,
the flyplate will jump out of the
key module.

— Hold the keyboard in a way to keep all com-
ponents in place, and turn it over so that the
key tops are up.

CAUTION: Be sure no keys are pressed.
Lift the all keys unit and lay it 406 Space Bar Installation Procedure
on a smooth, clean surface. If ‘
the all keys unit is lifted and a

Press the pivots into place in the frame.

key has been pressed, the fly- — Place the space bar in position over its key
plate of the pressed key will modules.
jump out of its module. — Guide the stabilizer into the slots in the
) pivots.
— Toreassemble the keyboard, follow the above — Press the space bar down onto the key stems.

instructions in reverse order.

CAUTION: The keyboard baseplate (407N}
has projections that should fit
through holes in the insulation
{407M} and contact the PC
board (407G). Be sure the
baseplate is assembled correct
side up. z

Frame

Space Bar
Stabilizer

N\
D I




407 Keyboard Locations

Contamination
Shield

Foam End Seal
Foam PC Board

Part Number
and EC Level.

CAUTION:

Square pins misaligned
may damage connector.

MPU-R — Keyboard 2
MPU-P — iKeyboard 1

;o

SA CLOSED
.
.

ceadvecnsbians asssesebesn

EEEENEEELEROD

Legend

All keys assernbly
Keytop

Key module

Fiyplate

Toggle switch

Toggle switch cable
Keyboard PC board
Keyboard signal cable
Audio feedback device
Pad area

Probe points
Insulator

Baseplate

Can be this

or this —l

WMTX DR
\\-\.;)
.

Keyboard Cable Chart

802 D0Z - BitO
o B 803 Fi7OG NUM SHIFT switch | D03 +8.5V Power
2l & D‘“ BC4 AUTG DUP/SKIP switch D04, — Bit 1
o a BO5 AUTO REC ADV switch D05 - Bit3
g g B0O6 — Bit?2 D06 — 5V Power
O o BO7 - Bit4 D07 - Bit7
Pl BOE - Cit€ D08 Ground
0o o BO9 +5V Power D02 — R Time
S 3 B10 +5V 4 — us OSC D10 + Busy Tone
13 S g B11 — Power on Reset D11 + Keyboard Data
= B12 +10.8 CPS5V OSC Gate Out
R13 - Error D12 — Katakana Shift Bit
D13 - Bit5
EC 823147

404-407

Date 9/15/74

PN 2470276

3742 ML

407



408 Key Module Removal Procedure

— Disassemble the keyboard (404).

— Use the key top pulling tool to lift the key top
buttons from the key positions to be removed.

— Lift one edge of the ail keys unit about 0.5
inch (12.7 mm) and push and wiggle the fail-
ing key modules down until they snap free.
If the keyboard has the contamination shield,

408

EC 823147

PN 2470277

Date 9/15/74

410 Cclicker Service Check

0.005" +0.001"
(0.127 +0.025 mm)

note that the module retaining ears must
clear the chassis as shown. (This is not visible.)

CAUTION:  Be sure that no keys are pressed.
Lift the all keys unit, leaving
the loosened modules.

409 Key Module Installation Procedure

— Set the key module upright and place the all
keys unit in position over it. Align the slot in
the module with the orientation lug in the
mounting hole.

— Press down on the ends of the all keys unit to
snap the module into place.

— Position the contamination shield if required.

l

1 +0.000"
0.010"
~0.010"

(0.25 - 0.25 mm)

-
Chassis /

Service check; not for adjustment.

411 Keyboard Switch Circuits

PC board B & D
test points
toggle switch ) Signal
cable cable
N PN
OFF ‘
/. ARA¥ BO5 BO5
AUTO REC ADV 1 Ooﬁ——e, @} >>— -ARA
OFF
ADS BO4 BO4
AUTO DUP/SKIP
> P> 5> -ADS
UM PNS BO3 BO3
PROG NUM SHIFT ¢”e_| 5 PNs
CHAR ’ i
ON
*KATAKANA SHIFT ° D2
"a:?—‘ »— —ll)(:ta shift
|
D08
—»>— GND
Keyboard PC Board MPU

Note: Switches are shown in down position.
* Katakana shift switch on Katakana machines
only.



414 Flyplate Replacement

Replacing a dislodged flyplate in a key module
is not recommended. However, if replacement
is necessary because a new key module is not
available, inspelct the flyplate to make sure the
joint between the spring and flyplate is not loose
or the flyplate is not cracked or damaged.

— Form the spring on the flyplate so that there
is 0.5 inch between the ends of the spring.

1

lllllljllllllllllll

— Remove the keybutton from the key module
and remove the module from the keyboard.

4108.-414

— Tape the keystem in the down position.

Holding the key module and flyplate as

shown, line up the ends of the flyplate

spring 1 with the tips of the flat spring
2 attached to the keystem.

Insert a small stylus or straightened paper
clip through one of the access holes ir the
key module 3 .

Push the tip of the flat spring up on the inside
of the flyplate spring.

Ease the flat spring down until the tab drops
into the slot of the flyplate spring.

Attach the other end of the spring in the same
way.

Carefully remove the tape holding the keystem.

Check the keystem ears for taper in the center
slot and form the ears if necessary.

Right Wrong
E(N A

— Install the key module in the keyboard.

Y

EC 823147

Date O/15/74

PN 2470278

412 (not used)
413 (not used)

3742 ML



415 cE Mode

EC 823147

Date 9/15/74

PN 2470279

Lavout for
Preot Kevboord

415

Key Codes Cert
cop atg at i fel
1S At i
TER |
[674 01 03 OF
J | 1
FUNCT FUNCT ioHEx *
¢ St
2€ 38 30 2h
| | I J
SCRL HEC FrEL D
BKWD 8h 5P e
36 3A
| |
SCRL FESET N
FWD

18

NUM
SHIET

Example: For the 7/M key,

T

27 is the character code for
no shift key pressed. The
first character of the CE
mode code is a 2. The sec-
ond character is a 7. Bit

lines BO7, D02, D04, and D05
should be up (+), and bit lines
BO6, BO8, D07, and D13
should be down (-).

0

[ Key Test Code Location —

08 50 00 00/00 01 01 00 00 0O
66 00 00{27|00 07 00 0O 0O 0O
00 00 04 02 00 GG GO OC G2 00

Bit Line Levels

First Character of Up (+) and Down Second Character of
CE Mode Code (~) Bit Lines CE Mode Code
B06 D02 D04 D05
2 0 1 3
0 + + + + 0
1 + + + - 1
2 - + + + 2
3 -+t o+ - 3
4 + + - + 4
5 + + - - 5
6 - + - + 6
7 - + - - 7
8 8
9 (¢]
A A
B B
C C
D D
E + E
F ~ _ ~ - F
Reset Key - + + - .
™ Note: Abitlineoffisup (). -
A bit line on is down (-},

Up (+} and Down
{-} Bit Lines
BO7 BO8 DO7 D13

4 6 7 5
+ + + +
+ + - +
+ - + +
+ - - +
+ + +

4 + - -
+ - + -
+ - - -
- + + +
- + - +
- - + +
- ~ - +
- + + -
~ + - -
— - & -

Lt ]




41 6Katakana CE Mode

415-417

B for no shift key pressed. The
8§ first character of the CE mode

Key Codes

RET TO REC FIELD

DISK 2 PRINT COMPUTE| DISPLAY | DISPLAY | DISPLAY
INDEX TOTALS | TOTALS | PROG NAME

FIELD FIELD | FIELD

SEARCH
UPDATE | VERIFY

JCONTENT) onTEN EOD | \npex

SEARCH search| RETURN DELETE [ DISPLAY pyspiay | DispLAY
seQ 10 ee

PROO ATA
STAT PROG O

Example: For a failingM

key, 27 is the character code — Key Test Code Location

code is a 2. The second char- 08 50 00 00/00 01

: acterisa 7. Bitlines 807, n—\ 66 00 00 27 00 07
D02, D04, and DO5 should =

be up (+), and bit lines BOB, 00 00 04 02 00 00
B08, D07, and D13 should be

01 00 00 00
00 00 00 00
00 00 02 00

down (-}. ; Bit Line Levels

First Character of Up (+) and Down Second Character of
CE Mode Code {-~) Bit Lines CE Mode Code

+} and Down

Up {
) Bit Lines

{-

B06 D02 D04 DO5
2 0 i 3
+

+ +
+ + +
+ +

OO B WM - O

O Wr»owow

mE o
MmMOO W Ow~NOD O £ () R O

F

Reset Key
Note: A bit line off isup {+).
A bit line on is down (-},

867 B0O8 D07 D13

4 6

+ +
+ +
+

EC 823147

Date 9/15/74

PN 2470280

3742 ML

417 (not used)

416
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41 8 Machine Locations

419 power Supply Locations

MPU
D J
isk .
D1 +5Vdc to Disk 1{Yellow TP4, Black TP3)

+5Vdc to Keyboard 1 {Black TP4)

b
QjDr"“

Test
Points

Filter

Test
Points

Power Supply PC Board

[PO—

s -
6 Vde Mete: | |
Test l]_]

B D F4
24 Vdc
LLA ]

0 F3
S ] LA

F1
I S ;)P C—g) vz vee
F2
P13 i
e E—3 r2ve
ya l

3EEHUEELELE
JBEEHEGE0EE

.|

7
Part Number and EC level

418

EC 823147

PN 2470281

Date 9/15/74

Diode Board

iy

NV VUV R

OO

49

\

Viewer

Keyboard 2 POWER

Switch

Keyboard 1

IBM 3742
Dual Data Station

420 Disk FC Card

+ Fiie Control Card

'"'2.4
Falle)
g'na
© o
Test pin :
locatien|ffr | |
path ~Ji | w4 )
N3 e i} TR
L oo
e i
i P L i
yC I dalo e
P2 (a4 b
- q ! riea
l“ ! i P18
] ’
we) L,y /
Lk L
e TP}N o 0
/ p O
\ frrs [} TP 17
P ——
3v="Tps  1P15 TP 16

Signal cable N P/N-— EC— ]




418 - 421

42 1 EBCDIC Collating Sequemce
Order Corresponding
in the Character Hexadecimal
Sequence Number
1 Blank 40 ('owest)
2 ¢ aA
3 ) 4B
4 < 4ac
5 ( 4D
6 + 4E
7 ! 4aF
8 & 50
9 ! 5A
10 $ 58
11 * 5C
12 ) 5D
13 H 5E
14 T 5F
15 - (minus) 60
Group‘A 16 / o1
17 . 6B
18 % 6C
19 _ (underscore) 6D
20 > 6E
21 ? 6F
Disk 2 ‘Search - .
Sequential Content’ : A . s
will work with 23 - 78 Disk 1 §cafch )
sither Group A 24 @ 7C ,So.qucntul Qontom
or Group B but 2 * (apostrophe) 70 will work with
not both groups. 26 7€ this group of
27 " 7F characters.
28 A Cc1
29 B c2
30 C C3
31 D ca
32 3 cs
33 F ce
34 G c?
3* M cs
] ' (%)
37 J D1
3 K D2
Greup B » L 03
40 L] D4
a1 ] * 3
42 0 o8
L <} P D7
44 Q De
48 R [*; ]
48 AY EO
47 S E2
48 T E3
49 Y- E4
50 v ES
51 w E6
52 X E7
53 Y E8
54 z E9
55 0 FO
56 1 F1
57 2 F2
58 3 F3
59 4 Fa
60 5 F5
61 6 F6
62 7 F7
63 8 F8 !
64 ] F8 (highest)
EC 3147
= PN 2470282
Dete 9/15/74

3742 ML
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EC 823147

Date 9/15/74

PN 2470283
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501 Part Numbers and Cause Codes

Part Name
AC Line Filter
Cross Connector

Memory Socket Card

For card and planar part numbers, refer to the
tollowing pair ot tacing pages (501 continued).

501

Number

2192519

2731026

2455860

IR Code

600-07

300-02

300-09

Cause Codes
Adjustment 01/ Dirty 22| Short 46
Bent 07| Grounded 28| Worn 70
Damaged 20| Loose 34
Defective 21| Open 42
EC 823147
PN 2470284

Date 9/15/74

3742 ML
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501-2

EC 823147
PN 2470285
Date 9/15/74
501 (Continued)
Cards IR Code PN PN PN PN PN PN
VFO 300-07 8523120 8524222
Basic Memory ' 300-05 8230516 8238725
ROS Feature A (80 character) 300-06 2455108 2456039 2456218
ROS Feature A (128 character) 300-06 2455545 2456219
ROS Feature A (World Trade and
Katakana — 80 character) 300-06 2455492
ROS Feature A (World Trade and
Katakana — 128 character) 300-06 2455493
Proof Keyboard 300-06 1620159
Proof Keyboard and Feature
Group A (80 character) 300-06 1620161
Proof Keyboard and Feature
Group A (128 character) 300-06 1620162
Record Insert (80 character) 300-06 2455492
Record Insert (128 character) 300-06 2455493
Full Planar Assemblies (80 character) IR Code 300-03
Country PN - PN PN PN PN PN PN

US, Canada, ltaly, France (QWERTY)

and Germany (QWERTY) 2455313 2456209 1610601
Denmark 2455320 2455639 5565798
Finland/Sweden ' 2455319 2455640 5565799
Germany (QWERTZ) 2455321 2455677 1610635
Norway 2455317 2455831 1610636
United Kingdom 2455315 2455832 1610637
Spain 2455326 2455833 1610638
Japan 2455322 2455834 1610639
Portugal 2455323 2455835 1610640

" Belgium/France (AZERTY) 2455324 2456211 1610641
Latin America 2455325 2456214 1610642
Katakana 1610669 2455670

ASCII 1611358



Full Planar Assemblies

Full Planar Assemblies (128 character) IR Code 300-03
Country PN PN PN PN PN PN PN

US, Canada, Italy, France (QWERTY),

and Germany (QWERTY) 2455807 2456125 1610650
Denmark 2455395 2456042 1610646
Finland/Sweden 2455396 2456063 1610647
Germany (QWERTZ) 2455393 2456009 1610644
Norway 2455394 2456038 1610645
United Kingdom 2456019 2456149 1610651
Spain 2455397 2456064 1610648
Japan 2456020 2456185 1610652
Portugal 2455541 2456122 1610649
Belgium/France(AZERTY) 2455392 2455957 1610643
Latin America 2456021 2456187 1610653
Katakana 1610667 2455669

ASCII 1611363

Note: Part numbers are in ascending order, the
latest level is shown on the right. When replacing

a planar, check the part number of the removed
planar. Use that part number or a later level one.
The part number is on the connector shroud of the
B, D, F, or H connector on the module side of the
planar (6504). The part number and EC number
may have been scratched out at one location and
an update part number and EC number etched on
the next location.

502 (not used)
501-503 ‘ 503 (not used)

EC 823147 | 825006 PN 2470286 | 3742 ML
Date 9/15/74 11/15/74
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EC 823147 | gog1sa 504

P
Date 9/15/74 | 8/22/75 N 2470287

504 MPU Planar Assembly Removal/ ‘ Cable connector

Replacement Procedure
— A ROS feature 128 card (or a ROS EC card) \
field installed, is a part of the MPU planar
assembly FRU. The proper replacement MPU

planar will not require the use of the ROS
card (feature 128 or ROS EC).

— See (501) for part numbers.

— Disconnect the cables.

2
— Remove the cross connectors. ‘ ﬂ
— Remove the studs holding the VFO, memory, and

feature cards (use long-nosed pliers). Planar Assembly

S

Serial Number.
EC Number

Part Number—_}

y/ 4

" Feature //xg; H FeatureJ
— Remove the screws holding the planar assembly D -\ﬁr%ield kl)/: A %
(planar board, interposer cards, and stiffener) X Up-Dateﬁf /’/
to the gate. E J PR @
— Remove the planar assembly from the gate. ROS Feature
i F
— Reverse the above procedure to reinstall and IS s
restore to the original condition. “,J G
> 128
— ROS feature card should be reinstalled on the & fﬁ i \Memory Feature
new planar assembly with cross connectors C Feature Card o o~
and D. :‘z’%
rd ' ye

— For WTC only, if memory jumpers are present,
check them for proper plugging:

For 128 character machines with one card

For 128 character machines with two cards \

SN Memory Jumpers

¢ MPU planar assembly . These two jumpers must be in-
L > i
2 A ﬁ stalled for 128 character machines.
M B o -
/o e |17 v
g ol sl 2K x 8 Bits 4K x 9 Bits
0 § /c/ f - Some planar boards
50 20 have memory jumpers. . ® o —"7]
90 ~ P 1 2 1 2
sl -o | C— e o
° 2oL ) N 3 4 3 4
Part number E - g L d
and EC level . B :{% 5 6 5 6
[ o7 ® L4
1 4 4 // 7 8 7 8
| (o o o
9 10 9 10
| 4d ° °
11 12 1 12
] oo
~ - L/ o - . 5 5
S~ -~ 13 14 13 14

Cross connector

s~
R
X




505 MPU Locations

1
80 RECORD LENGTH

K

{shown with

feature A) -
M
N
P
Q
R

2

128 RECORD LENGTH

ROS feature K
128 on planar L
(shown with M
feature A) N
P
Q
R
3

128 RECORD LENGTH J
Field installed ROS K
Feature 128 (shown . L
with feature A) Al M

A
n .
s ! "
D Q
R

Note:
This configuration will change
to look like configuration 2

if the MPU planar assembly

is changed as a FRU.

504-507

MPU Cables

J Disk 1 v
grnd BO8 ——u___

K Disk 2
grnd BO8

K BE

M Power Supply
grnd D13

N Display
grnd D08

P Keyboard 1
grnd D08

R Keyboard 2
grnd D08

Cable connectors

/

4

DOOONTTOGBLGY

T OOVOOTTT O

VDOVACQAVOOO

E Cress connectors

EC 823147

PN 2470288

Date 9/15/74

506 (not used}
507 (not used)

3742 ML



EC 823147

- PN 2470289
Date 9/15/74 -~
508 Test Patterns
Planar Ratio
Test H/Blank
Point The First Data Line* Characters

no HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

jumpers

Ge3 HHHHHHHHHHHHHHHHMHMHMHMH

HB11 HH HH HH HH HH HH HH HH HH HH

G-802 HHHH HHHH HHHH HHHH _ HHHH
G-810 HHHHHHHH HHHHHHHH HHHHHHHH -
H-806 HHHHHHHHHHHHHHHH HHHHHHHH

H-013 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

G-012 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

* In some cases the data line may start with blank character(s) rather than with
H character(s).

509 Socket Locations

N

Memory sockets
G and H empty.

\ |

\ [TXXES XS S N2 9

No blanks

11

2/2

16/16

32/32

64/64

51 0 Machine Locations

Keyboard 2 Viewer

POWER

IBM 3742 .
Dual Data Station

508




601 Part Numbers and Cause Codes

Part Name
Ac capacitor |

Ac line filter
Attachment cord
(6 ft. 115V)
Attachment cord
(8 ft. 115V)
Attachment cord
(6 ft. 220V)
Attachment cord
(8 ft. 220V)
Attachment cord
(World Trade)
Attachment cord
(6 ft. 116V
lock Plug)
Attachment cord
(8 ft. 115V
Lock Plug)
Attachment cord
(6 ft. 220V
Lock Plug)
Attachment cord
(8 ft. 220V
Lock Plug)
Disk 1 signal cable
Disk 2 signal cable
Disk drive motor
(50 Hz 115V)
Disk drive motor
(50 Hz 200/
235V)
Disk drive motor
(60 Hz 115V)
Disk drive motor
(60 Hz 200/
235V)
Disk FC card

Display PC board

Display signal
cable

Keyboard 1
signal cable

Keyboard 2
signal cable

Keyboard PC
board

508-510
601-603

Number
5252695*
5252840*
2192519
2455033
2455030
2455031

2455035

2455034

2455578

2455579

2455580

2455581
2456370
2456371

2305706

2305707
2305672
2305633
See Parts
Catalog

2455604
2456372
2455729
2456360

See Parts
Catalog

IR Code

600-02
600-02
600-07
100-07
100-07
100-07
100-07

100-07

100-07

100-07

100-07

100-07
100-04
100-04

820-12

820-12

820-12

820-12

820-04

200-05

100-06

100-06

100-06

040-07

Part Name

Power Supply
dc cable
Power Supply PC
board
Transformer
(115V) .
Transformer
(208/230V)
WT Transformers
100V 50 Hz
110V 50 Hz
100V 60 Hz

Number IR Code
2456461 100-08

See Parts

Catalog 600-04

2455737 600-06

2455755 600-06

4119371 600-06

4119367 600-06

4119369 600-06

Original Power Supply = No. 1
Revised Power Supply = No. 2

Primary Fuses

IR Code 600-03

Power Supply No. 1

Power Supply No. 2

Fuse Current Type  Part No. Current Type Part No.
115 Volts 3.0A F6SB 338165 3.0A F6SB 338165
208/230 Volts | 3.0A MDA 2456618 3.0A MDA 2456618
Secondary Fuses IR Code 600-03

Power Supply No. 1 Power Supply No. 2
Current Type  Part No. Current Type Part No.
F1(+12 Vdc) 2.5A MDL 361755 3.0A MDA 855252
F2 (-12 Vdc) 1.6A MDL 505077 1.6A AGE 111256
F3 (+8.5Vdc) | 4.0A BAB 1143492 4.0A MTH 111257
F4 (+24 Vdc) 2.5A MDL 361755 3.0A MDA 855252
* Part 5252695 is being replaced with part 5252840.
If you replace 5252695 with 5252840, also order
clamp 5404092,
Cause Codes
Adjustment 01| Dirty 22| Short 46
Bent 07| Grounded 28| Worn 70
Damaged 20| Loose 34 602 (not used)
Defective 21| Open 42 603 (not used)
EC 823147 25906
8 PN 2470290 | 3742 ML
Date 9/15/74 | 11/15/74

601



604 Power Supply Locations (with
diode board)

These locations are for original power supply hav-
ing a diode board . See graphic 604 on the
following pages for locations in the revised power

supply.

Legend

Disk drive motor 2
Disk unit 2 ac cable
Power switch

Primary fuses
Secondary fuses
Power supply dc cable
AC line fiiter

Power supply PC board
AC capacitor
Transformer

Power supply ac cable
Disk unit 1 ac cable
Disk drive motor 1
Power cord

Disk dc cable
Keyboard dc cable
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EC 823147 604-3

PN 2470293

Date 9/15/74

604 Power Supply Locations (without
diode board)

The following locations are for revised power supply

having no diode board. See graphic 604 on the pre- .
ceding pages for locations in the original power sup-
ply.

Legend

Disk drive motor 2

Disk unit 2 ac cable

Power switch

Primary fuses
Secondary fuses
Power supply dc cable
AC line filter

Power supply PC board
AC capacitor
Transformer

Power supply ac cable
Disk unit 1 ac cable
Disk drive motor 1
Power cord

Disk dc cable
Keyboard dc cable
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