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PREFACE

This is the only manual you need to maintain the
IBM 3741 Data Station. The manual contains
theory, operation procedures, MAPs, and remove-
replace-and-adjust procedures. It also contains part
numbers for the field replaceable units (FRUs).

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

The starting point for each call is on page 1-1.
Page 1-1 directs you to the Symptom Index. The
Symptom Index in turn, based on the symptom,
directs you to a MAP section. f the MAP does not
lead you to the cause of the trouble, go back to
the Symptom Index to look for another MAP, or
use the Basic Machine Checkout Procedure, MAP
7-1. If the symptom changes during machine warm-
up, use the last symptom to start the call. If there
are no specific symptoms to guide you, use MAP
7-1.

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

Check the manual to see how it is organized and
the information it contains.

Sixth Edition (August 1975)

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 can have features not included in this manual, or
they can be at a different EC level,

© Copyright International Business Machines Corporation
1973, 1974, 1975

Display Viewer

Power Switch

iBM 3741 Data Station

CLEANING

CAUTION

Do not use sprays on the keys or near the key-
board. Do not use IBM cleaning fluid {(methyi
chloroform) or isopropy! alcohol for cleaning.

Use a cloth dampened with mild soap water on
covers, CRT face, CRT filter,v CRT mirror, and
keyboard.

Keyboard
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SAFETY

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

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety pre-
cavtion possible and observe the following safety practices
while maintaining IBM equipment:

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

2. Remove all power AC and DC when removing or assem-
bling major components, working in immediate area of
power supplies, performing mechanical inspection of power
supplies and installing changes in machine circuitry.

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

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

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

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

c. Only insulated pliers and screwdrivers shall be used.

d. Keep one hand in pocket.

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

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

5. Safety Glasses must be worn when:

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

. Power hand drilling, reaming, grinding, etc.

. Using spring hooks, attaching springs.

. Soldering, wire cutting, removing steel bands.

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

ete.

. All other conditions that may be hazardous to your

eyes. REMEMBER, THEY ARE YOUR EYES.

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

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

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

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

11. All safety devices such as guards, shields, signs, ground

’ wires, etc. shall be restored after maintenance.

[od e S LI o i o]
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KNOWING SAFETY RULES IS NOT ENOUGH
AN UNSAFE ACT WILL INEVITABLY LEAD TO
AN ACCIDENT
USE GOOD JUDGMENT — ELIMINATE
UNSAFE ACTS

12,

13.
14,
15.
16.
17.

18.

19.

20.

21,

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

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

All machine covers must be in place before machine is re-
turned to customer.

Alwuys place CE tool kit away from walk areas where no
one can trip over it (i.e., under desk or table).

Avoid touching mechanical moving parts (i.e., when lubri-
cating, checking for play, etc.).

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

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

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

Before starting equipment, make certain fellow CE’s and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machines while per-
forming and after completing maintenance.

to mouth

Final mouth

Rescue Breathing for Adults
Victim on His Back Immediately
1. Clear throat of water, food, or

10-20 times a minute.
breathes for himself.

air passage,
4. Pinch nostrils to prevent air leak-

foreign matter.

2. Tilt head back to open air passage.
age when you blow.
signs of throat obstruction.

8. Repeat mouth to mouth breathings
Continue rescue breathing until he

to empty.
7. Listen for snoring and gurglings,

3. Lift jauw up to keep tongue out of
6. Remove your lips and allow lungs

5. Blow until you see chest rise.
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Reprint Courtesy Mine Safety Appliances
Co.

CRT SAFETY

You must be especially aware of the dangerous
voltages present in a 3741 and the potential
hazard presented by an unprotected cathode ray
tube (CRT). Thus, the following DANGER notice
appears here.

DANGER

Voltages of 12,000, 400, +12 and -12 in the
3741. Be careful when working in the area of
the high voltage power supply and CRTs. Do
not remove the high voltage lead from the CRT
following power off until the high voltage lead
and anode have been grounded.

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

Cathode Ray Tubes — Safe Handling

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

Transportation Handling

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

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

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

Storage

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

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

Testing

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

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

Defective CRT Disposition

No attempt should be made to repair defective
CRTs in the field. A defective CRT should be

properly packed and disposed of in accordance
with CRT disposition procedures.

EC 825853 825958 826065
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CE’'S QUICK REFERENCE TO FEATURE INFORMATION

At machine installation time, indicate the presence of factory installed features by filling in /nstall Date

Fill in others when you install the field bills.

Install Date Feature Model 1 Model 2
BSCA Not available Standard
Feature group A : Optional Optional
Production statistics
Verify

Self-check (modulus 10
and modulus 11)

Field totals (online)
Field totals (offline)
Disk initialization

Expansion feature {feature E) Optional Optional
Printer adapter (3713, 3715, 3717)
Second disk adapter

Second disk Optional Optional
Printer (3713, 3715, 3717) | Optional Optional
Synchronous clock Not available Optional
Terminal identification Not available Optional
Keylock Not available Optional
Operator ID card reader Not avai.lable Optional
1200 bps line adapter Not available Optional

(non-switched, switched)

Expanded BSCA . Not available Optional
Multipoint data-link control Not available Optional
Record insert Optional Optional
Proof keyboard Optional Optional
Katakana (five added program Optional Optional

storage areas)

Data recorder attachment Optional Optional
1/0 adapter Optional Optional

RPQs

Note: Refer to Chapter 16 for information about printer and communications jumpering.

EC 825853 825958 826065 PN 1607503
11/15/74 | 3/21/75 | 8/1/756 0-4

Information to complete the following is available from customer engineering field
management or the account salesman.

Machine type Model Serial number

CPU identification of line, or multipoint polling address

Type of service (switched, non-switched, 2w/4w, private*

Modem type Line speed BPS

Common carrier line identification

Remote machine type

Location Telephone number

Customer contact at remote location

Communications facility contacts responsible for this system:

Name Telephone

Modem
line




NORMAL SERVICE FLOW IN USE OF THE MLM

| 1. Start of Call |

!

Customer Reported Problem

[—— Branch Office Specialist

Symptom Index MAP Section
Error codes 2. Disk
Display ° 3. Display
Keyboard 4, Keyboard
Miscellaneous 5. MPU-Features
6. Power _ __ _|
L No Symptom 7. Basic Checkout

Service Sections

200
300
400
500
600
700

Disk

Display
Keyboard
MPU-Features
Power

Basic Checkout

Part Numbers

IR Codes

Test Points
Remove/Replace
Adjustments

CE — when MAPs fail
Branch Office Specialist
Region-designated Specialist

8. Diagnositc Aids
9. Operating Procedures

Theory Sections

10.
11,
12,
13.
14.
15.

Introduction
Disk

Display
Keyboard
MPU-Features
Power

16, Installation Procedures

17. Glossary

18. Index

31. RPQ’s

Parts Catalog
[
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MAP RULES SUMMARY

For other information, see How to Use This Manual,

page 10-5.

® Start of Call, page 1-1, ensures that the highest
priority symptom index group is used.

® Use the most consistent symptom after power
up. Use the last error code to be displayed.

® The 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, page 1-1,
with the new symptom.

® |f you cannot decide which MAP to use, use
MAP 7-1, the Basic Machine Checkout Pro-
cedure. MAP 7-1 guides you to the correct
MAP.

® When asked to probe or measure multiple points
in a table, probe or measure only until a failure
is indicated.

® |[f.a probe is connected to its machine power
source, the UP and DOWN lights momentarily
flash on during power up. Please ignore this
situation.

Definitions

® DISCONNECT - physically/electrically take
apart.

® | OAD a diskette — close the disk drive cover
(with a diskette in the drive). Usually at the
faulty station.

® MEASURE — use IBM CE multimeter, PN
452796.

® ORIGINAL keyboard or disk drive — the key-
board or disk drive located at the station with
reported fault. -

® OTHER keyboard or disk drive — the opposite
of original keyboard or disk drive.

® POWER DOWN — turn power switch OFF.

POWER UP — turn power switch ON.

Always wait at least five seconds after a power
down before powering up to allow for proper
power-on reset (POR).

PROBE — use IBM universal logic probe, PN
453212.

RECONNECT — physically/electrically put
back together.

REMOVE a diskette — take the diskette out
of the disk drive.

REPLACE — put new part in place of original
part.

REINSTALL — put original part back in place
of new part.

RESEAT — remove, unplug, unfasten, or detach
an object from its position or mounting and
put the same object back in its place again.

UNLOAD a diskette — open the disk drive
cover (does not mean remove).

EC 826065

8/1/75
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START OF CALL

Is there an RPQ installed? — — — — — — — — — — — . — — A checkmark in the Y or N box indicates the
Y N MAP path to follow. If neither box is checkmarked,
O O determine if an RPQ is installed by looking at the

31-1

Is there a valid error code displayed
orreported? — — — — — — — — — — — —

Y

N

Can you see the failure on the display before

machine history card and for an RPQ Section 31

= in this ML. Checkmark the appropriate Y, N box
| and continue down that MAP path.
Power down. |
Remove any diskettes. - — — — An error code as shown in the symptom index. No
Power up. hex characters or additional characters are allowed

in the blank positions shown in the error code
descriptions of symptom index.

Wait for warm up (about 25 seconds).

a diskette is loaded or a key is pressed?

Y

N

— Load a diskette at the failing data station.
Can you see the failure on the display

before pressing a key?

Y N

| Is the reported failure a result of

Error code a keying operation?
(use last one)? Y N
Y N Error code Do you have any other symptom?
{use last one)? Y N
Y N — Use MAP 7-1,

DISPLAY [ | 300 DIspPLAY

KEYBOARD |{ 400 KEYBOARD

g MPU-FEATURES | | 500 MPU-FEATURES

s POWER [ | 600 POWER

B MACHINE CHECKOUT | | 700 MACHINE CHECKOUT
(mEm D1aGNOSTIC AIDS

OPERATING PROCEDURES

INTRODUCTION

DISK THEORY

DISPLAY THEORY

KEYBOARD THEORY

_m MPU-FEATURE THEORY
POWER THEORY

INSTALLATION PROCEDURES

GLOSSARY

INDEX

RPQs

rParts Catalog S131-0585

After Power Up,
No Diskette Loaded

Display: Normal
Viewer: Removed
Brightness

Control: Normal

Diskette Loaded

e 06000 X U

Display: Normal
\
Viewer: Removed
Brightness
Control: Normal The data set labels
could have different
information (exspt the cursor). 01002
HoK! ouw/ 080 01001 A\203°
ol 6 Y Y 00008 XK
EC 825853 825958 826065
PN 1607
Date 11/15/74 | 3/21/75 8/1/75 N 504 3741 ML
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SYMPTOM INDEX

INDEX OF VALID ERROR CODES

See page 9-2 for error code locations on the display.

EC 823146 826065 PN 1607505
9/15/74 8/1/75
All Models
Code Display Code Display Code Display Code Display Code Display Code Display
Position Page Position Page Position Page Position Page | Position Page Position Page
45678 10 456789 10 456788910 456788910 4567829 45678910
?1? 1-2 B|4 P wijo 1-10 Al 4 viz|9l7
0 C Q W|5 A| 5 viz{9]8
1 D R 1-8 Wi6 Al 6 viz|9]9
2 D|O 1-4 R| O X Al 8 viz| Al x
21?1? D|3 R| 1 Y Al9 y|z|B|x
3 D|5 R| 2 215 viz]0] x 1-12.1 v|z|C|1 1-12.3
31?|? E Rl 4 Z|6 vlz|0]2 viz|Elx
4 F S ’ ylz|1]x viz|V|x
417 }? G T + vliz|2]| x vz W x
5 H 1-5 U 1-9 = vl z|3]x vl|z| X]|x
51?1? | ujo * v]z|4]x vlzlZ
6 J 1-6 Ul 1 > vlz|5] x v|z 8|1
6]?(? K uj2 ( v|z x|? 1-12.2 viz 812
7 L Ul 3 & ylz]9]1 ylz 8|4
71?]1? M Ul 4 Al1 1-11 vliz|9]2 vlz 816
A N 1-7 \Y) Al 2 v|[z{9]5b vyl|z 8|7
A4 N ?71? W Al 3 v|z|9]6 ylz 818
B 1-3 0]
Models 3 and 4 Mode
Code Display Code Display Code Display Code Display Code Display Code Display
Position Page Position Page Position Page Position Page Position Page Position Page
45678 10 456789 10 45678910 456789 10 34 3H 456789 10 34 35 45678910
P|1 1-1.7 x| 4 2|0{3 6]x|4 8|88 y|z S 3
P(2 x| 5 2[ol4 1-1.13 6|x|5 8l8|9 y|z of |3
P|3 x|7 1-1.10 2|0|5 6| x| 8 8|x|0 viz S 4
Pia x|8 2|10(6 6]x|9 1-1.17 8|x|2 y|z 0 4
2P|y x| 9 21017 7]1x]|0 81x13 vi]z 1-12.61]S 5
4{P|y x| B 2(5]3 7{x|2 8|x|B vylz o 5 ,
5P|y 1-1.8 x| C 1-1.11 2|66 7|x|3 1-1.18 8{x|[C Y|z S 8 1-1.22
6|Ply x| D 5(x]0 71x| 4 8|x|E y|z (0] 8
7(Ply 910 5x|1 1-1.14 7{x|5 8ix|F yl|z S 9
8|P|y 911 5{x|[2 71x|7 8|x|G vyiz (0] 9
9P|y 912 5]x]3 7|x]8 8|x|W vi|z S 110
110|Ply 110{0 5lxt4 7{x|9 1-1.19 191x10 0] 110
1[1{P|y 115|0 5[(x156 7|x|B 9({x|[1 1-1.20} (S 111
112]|Ply 115]1 5ix]|6 7| x| C 9|x1]2 S 112
113|P]ly 115]2 5|x|7 7| x| D 91x|3 0 114
114(P{y 1(5(3 1-1.12 5({x{8 7{x| E 9ix|4 | o) 115 1-1.23
115|P]|y 115(4 blx}{9 1-1.16 8|81 Y |z 1-125 9|x|5 0 116
116|Ply 1]5(5 blx|? 8|8|2 Yy |z 9|x|6 o} 117
xi{0 1-1.9 2(0}0 BIx|A 8|8/4 Y |z 1lvlyly (0] 119
X2 21011 6|x|0 8|8| 6 Yy |z ) 0 1-1.21 'Hincolumn1 15
x|3 2|0|2 6[x[3 11.16 8|87 v |z o| |o HEEEE
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ERROR CODE DESCRIPTION

Code
Display Position Diagnostic
4 5 6 7 8 10 MAP Description Cause Operating Procedure
? 2-4 Write test — Write gate error. — Unload and load the diskette.
0 2-6 Early diskette removal — Removed the diskette while disk operations were in process. — Load adiskette. Press RESET.
— Removed the diskette while not on the index track.
7-19 Printer attachment error — Feature half planar ROS failed when you attempted to print.
1 2-2 Length — Record length was incorrect for this disk operation. — Hold down NUM SHIFT and press RESET. Use the
correct record length,
2-2 No record found — The disk read ERP failed because the ID field was not found. — Hold down NUM SHIFT and press RESET.
? 2-4 Write test — Write gate error. — Unload and load the diskette.
29 Seek (record insert) — Seek error. An auto return to the index track is performed with — Hold down NUM SHIFT and press RESET.
the EOD being updated. Duplicate records can exist in the data
set. The hold buffer is not blanked.
7-19 Printer attachment error — Feature half planar ROS failed when you attempted to print.
2-9 Seek — Seek ERP failed because a track match did not occur. — Hold down NUM SHIFT and press RESET.
3 ? 2-4 Write test — Write gate error, — Unload and load the diskette.
2-2 Read — Disk ERP failed with a read error. The first record written on the — Hold down NUM SHIFT and press RESET.
disk after the read error can be incorrect.
4 ? 2-4 Write test — Write gate error. — Unload and load the diskette.
5 2-4 Write — Disk write and write check ERP failed. — Hold down NUM SHIFT and press RESET.
5 ? 2-4 Write test — Write gate error, — Unload and load the diskette.
6 2-2 Deleted record — Last record read has a control address mark (such as is required for — Hold down NUM SHIFT and press RESET. Press
(D in position 001) a deleted record). REC ADV. If the error occurred on the index track,
change position 1 to an H, press FUNCT SEL lower,
M, and REC ADV.
7-19 Printer attachment error — Feature half planar ROS failed when you attempted to print.
6 ? 2-4 Write test — Write gate error. — Unload and load the diskette.
7 2-2 Address — A newly developed disk address is out of the current extent for a — Hold down NUM SHIFT and press RESET. Use a
data set or is off the disk. correct address.
7 ? 24 Write test — Write gate error. — Unload and load the diskette.
A 2-1 Data set non-accessible — The data set accessibility code field in the data set label or in the — Remove the diskette.
volume label has a non-blank character.
Al 4 No MAP Read error ID — Read error on the index track followed by the detection of a source — Remove the diskette.

data set label.

EC 826065

PN 1619558
8/1/75
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ERROR CODE DESCRIPTION (Continued)

Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
B 21 Bad data set label — One of the following conditions existed when you attempted to
select a mode from track 00:
1. The last record read and currently displayed is from track 00, — Press RESET and REC ADV.
records 01 through 07.
2. Position 4 of the header field in the data set label does not — Press RESET and enter a 1 in position 4, press
containa 1. FUNCT SEL lower, M, and REC ADV.
3. The data set label is flagged with a control address mark (such — Enter H in position 1, press FUNCT SEL lower, M,
as is required for a deleted record). and REC ADV.
— BOE is less than track 01, record 01. — Press RESET and enter the correct BOE. Then press
FUNCT SEL lower, M, and REC ADV.
— EOE isgreater than track 74, record 26. — Press RESET and enter the correct EOE. Then press
; FUNCT SEL lower, M, and REC ADV.
— EOE is less than BOE. EOE and/or BOE are incorrect. — Press RESET and enter the correct entries. Then press
FUNCT SEL lower, M, and REC ADV.
— BOE, EOE, or EQD is zero. — Press RESET and enter the correct entries. Then
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 entries. Then
press FUNCT SEL lower, M, and REC ADV.
— BOE, EOE, or EOD record is greater than 26. — Press RESET and enter the correct entries. Then
press FUNCT SEL lower, M, and REC ADV,
— EOD is greater than EQE plus 1. — Press RESET and enter the correct EOD. Then press
FUNCT SEL lower, M, and REC ADV.
— EOD is greater than track 75, record 01. — Press RESET and enter the correct EOD. Then press
FUNCT SEL lower, M, and REC ADV.
— Record length (positions 23 through 27) is greater than 128 or — Press RESET and enter %6128 in positions 23 through
equal to zero. 27. Then press FUNCT SEL lower, M, and REC ADV.
— Non-numeric characters are in positions where numeric characters — Press RESET and re-enter, press FUNCT SEL lower,
are required in the data set. M, and REC ADV.
— Head specification is not zero. — Press RESET and re-enter head 0, press FUNCT
SEL lower, M, and REC ADV.
B| 4 24 Write test — Write gate error. — Unload and load the diskette.
C 4-2 Self-check — The self-check digit does not compare properly. — Press RESET, FIELD BKSP, and re-enter the field.
— The self-check field is blank in verify (V) mode. — Press RESET and enter the self-check digit.
7-7 Communications line check — There is no activity on the communications line for 20 seconds or — Note the displayed address. Call the remote end
no initial linkup can be established with the remote end. to re-establish linkup. Establish start point on the
disk. Enter communications (C) mode.
D 7-7 Communications disk full — Disk overflows in receive mode. — Press RESET. Load a new diskette. Enter commun-
— Disk index track overflows. ications (C) mode. Call the remote end to re-estab-
— No valid index. lish linkup.
— No disk 2.
2-6 Disk 2 not ready — A disk 2 record advance was attempted with one of the following — Press RESET. Wait until disk 2 is ready, then con-

conditions existing:
1. Disk 2 unit is not installed.
2. Disk 2 is not ready.

tinue processing. If the disk 2 feature is not installed,
use a machine that has disk 2.

EC 825979 825958 826065
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ERROR CODE DESCRIPTION (Continued)

EC 825853
11/15/74

825958 826065
3/21/75 8/1/75

PN 1607507

Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
D 0 2-6 Diskette removed — Removed the diskette while waiting for a disk error to be — Load a diskette. Hold down NUM SHIFT and press
cleared on record insert mode. The EOD in the data set label RESET.
is not updated. Duplicate records can exist in the data set.
The hold buffer is not blanked.
D 3 29 Seek — Seek ERP failed because a track match did not occur, — Hold down NUM SHIFT and press RESET.
Di 5 2-4 Write error — The record at the currently displayed disk address was written — Press RESET.
in error, The record was one of the deleted records being inserted.
E 2-2 End of extent — Attempted to read from disk 2 beyond the last record in the ~ Press RESET and continue the job on another data
) data set. set or diskette.
— Attempted to write to disk 1 beyond EOE, — Press RESET and change EOE in the disk 1 data set label.
» — The last non-deleted record is verified. (This is not an error.) — Press RESET and continue.
F 4-2 Function not available — The key pressed after FUNCT SEL is not valid. — Press RESET and the valid key.
— The selected function is not installed — Move the job to another machine where the function
is installed.
No MAP Invalid condition — The key pressed following FUNCT SEL lower and M is not — Press RESET and REC ADV to write the label on the
REC ADV or DELETE REC. disk or press DELETE REC to delete the label.
Printer function not available '
7-5 3713 — The selected function is notinstalled. — Move the job to another machine where the function
is installed.
7-19 3715 — The selected function is not installed or the machine failed. — Move the job to another machine where the feature
is installed.
Use 3717 MLM 3717 — The printer jumpers are incorrectly installed. — Install the jumpers correctly.
5-40 Data recorder function — The selected function is not installed or the machine failed. — Move the job to another machine where the function
not available is installed.
7-7 Communications function — BSCA or EBSCA function not installed. — Press RESET, FUNCT SEL upper, and COMM.
not available — Keying error.
— Machine failure.
7-21 1/0 adapter function — The selected function is not installed. — Press RESET and rekey.
not available — Keying error.
G 4-2 Write protect — Enter (E) or verify(V) mode is selected and the data set is protected. — Press RESET and select update (U) mode.
— Attempted to write to the disk with the data set protected. — Press RESET and either change the label or press
' REC ADV to a proper label.
— At EOD minus 1 of a data set in update (U} mode, and using — Press RESET and either change the data set label
REC ADV when the data set is protected. or use a different data set.
7-7 Communications write protect — The first data set label available for receive is write-protected. — Press RESET, and change the data set label or use
: a different diskette for receive.




ERROR CODE DESCRIPTION (Continued)

Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
H 4-2 Copy Setup — After pressing COPY:
1.. The disk 2 address is less than track 00, sector 08. — Press RESET and advance to the proper disk 2 address.
2. After loading a diskette in disk 2, you must press DISK 2 REC — Press RESET, FUNCT SEL upper, and DISK 2 REC
ADYV to display the first data set label (00008). This error occurs ADV,
if you do not press DISK 2 REC ADV to display a data set label
prior to copy setup.
3. COPY was not pressed with any shift key. Press RESET and ALPHA SHIFT or NUM SHIFT
with COPY.
— Disk 1 is on track 00 but disk 2 is not on track 00. Press RESET, FUNCT SEL upper, and DISK 2
» RET TO INDEX.
— SEARCH SEQ CONTENT was pressed in copy setup. Press RESET and the correct key.
7-7 Communicationssetup error — Machine is not in X or U mode before C mode. Press RESET. Use the correct setup procedure.
— Cursor is past position 16 when entering C mode.
— Machine is at bad index when entering C mode.
— Keylock is not turned on. )
— A transmit mode (T, P, or J} was selected after print unattended.
— Inquiry mode was selected and the record length of the data set
was not 128.
— Receive mode or inquiry mode was selected and the first data set
EOE was greater than 73026.
— Communications was entered from update (U) mode and current
disk address is greater than 73026.
— Inquiry mode was selected from update (U) mode and EOD is
greater than 73026.
— An invalid CE test mode was selected.
— Print unattended function is selected and AUTO REC ADV is OFF,
— Receive data and insert constants program is not the same length as the
record length on the data set selected from update (U) mode.
7-21 1/0 adapter — Invalid mode selected. Press RESET. Use the correct setup procedure.
setup error
| 4-2 Search address — Search address contains a non-decimal character. Press RESET. Use a valid search address.
. — Search address is not valid.
— Search address is not within the extents of the data set.
7-7 Communications data set — Modem ‘data set ready’ line has gone off prematurely. Note the displayed address. Call remote end to set-
not ready up the line connection again. Determine the start
point on disk. Enter communications (C) mode.
4-2 Number of records — Number of records specified is not 01 through 99 (00 gives an Press RESET, then press NUM SHIFT and enter
| error or above, 99 reads the first 2 columns only). the number of records to be inserted. Press FUNCT
SEL lower and RIGHT ADJ.
— Insufficient room is in the data set to insert the number of — Press RESET. Check data set.
records specified. The number of records to be inserted must be
equal to or less than EOE minus EOD plus 1.
7-19 Printer attachment error — Feature half planar ROS failed when you attempted a print
operation. ‘
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ERROR CODE DESCRIPTION (Continued)

4 5

6

Code
Display Position

7

8

9

10

Diagnostic
MAP Description

Cause
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8/1/75

PN 1607509

Operating Procedure

J

7-5 Print to EOD

This error occurs when the printer has printed the last record of
the current disk of a continued data set.

— Press RESET. Remove the diskette. L.oad the next
diskette. Press FUNCT SEL upper. Hold down
NUM SHIFT and press PRINT TO EOD.

4-2 Keying

Numeric shift A or Z key was pressed.

PROG NUM SHIFT switch is set to the NUMBERS ONLY position
and the character keyed is not 0 through 9, —, space, +, any alpha
shifted characters, or while in a program numeric field.

The data key pressed following the HEX key is not a valid hex digit.
An invalid key code (a World Trade key code was detected in a
United States machine).

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

— Press RESET. Press only valid keys.

4-2 Incorrect function

CHAR ADYV was pressed in verify (V) mode.

DISPLAY PROD STAT was pressed when not in read index (X) or
enter (E) mode.

FIELD ADYV was pressed in verify (V) mode.

REC BKSP was pressed in field correct (C) mode.

REC ADV is not valid in field correct (C) mode.

— Press RESET. Press only valid keys.

4.2 Mode selection

-Selected COPY mode from update (U), verify (V), or field correct

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

Selected field correct (C) mode while in an auto field with the AUTO

DUP/SKIP switch on or currently at the end of the record.
Attempted the modify index function (FUNCT SEL lower, M) while
not on track 00.

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

— Press RESET. Perform proper mode selection.

Selected SEARCH CONTENT or SEARCH SEQ CONTENT from verify (V)

or field correct (C), or selected SEARCH CONTENT from enter (E) mode.
Selected update (U) mode from enter (E) mode or from search (S) mode

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

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

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

Selected PROG LOAD in verify (V) or field correct (C) mode.
Selected PRINT TO EOD in verify (V) or field correct (C) mode.
FIELD COR pressed when not in verify (V) mode.

Disk initialization selected when 3741 was not in index (X) mode.

Pressed DISPLAY PROG with either shift key while in verify (V) or field

correct (C) mode.
Pressed SEL PROG while in field correct (C) mode.

Selected SEARCH CONTENT when on the last record in the data set.




ERROR CODE DESCRIPTION (Continued)

Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
N 4-2 Keyboard overrun — Keying rate exceeded machine capacity. — Press RESET and continue.
N ? ? 2-4 Write test — Write gate error. — Unload and load the diskette.
0 4-2 Operation — Pressed DISPLAY FIELD TOTALS when not at the first — Press RESET and move the cursor to the first
position of a field. position of the field.
— While in"a right-adjust field, pressed DUP when not at the first — Press RESET and move the cursor to the first
position of the field. position of the field.
— Pressed SEL PROG when the current program is not on a field — Press RESET and move the cursor to the first
boundary. position on the field.
— While in enter (E) mode, right-adjust field, pressed REC ADV while — Press RESET and move the cursor to the first
not at the first position of the field. position of the field.
— Pressed REC ADV after pressing any search key with NUM SHIFT. — Press RESET, FUNCT SEL upper, and DISK 2
REC ADV.
— Pressed RIGHT ADJ while not in a right-adjust field except when — Press RESET and move the cursor to right-adjust
at end of the record. field.
— Pressed SKIP DUP, REC ADV, or in a right-adjust field and not at the — Press RESET and move the cursor to the first
first position of the right-adjust field. position of the right-adjust field.
— Pressed DISPLAY PROD STAT in enter (E) mode:
1. While not in program level 0. — Press RESET and select program level 0.
2. With the cursor not in position 1. ) — Press RESET and move the cursor to position 1.
— SKIP, DUP, or REC ADYV pressed in a self-check field and not at — Press RESET and move the cursor to the start of
start of the self-check field. self-check field.
P 4-2 Program — The key pressed following SEL PROG or PROG LOAD is not a — Press RESET and enter a valid program number.
valid program number.
— Selected a new program while not at a field boundary. — Press RESET and move the cursor to a field
boundary.
— |nvalid begin field character. — Press RESET and enter a valid begin field char-
acter in the program.
— The first position of a program buffer is a continue field character. — Press RESET and enter a begin field character in
i the first position.
7-19 Printer attachment error — Feature half planar ROS failed when you attempted a print operation.
Q 4-2 Field totals — No . (period) or digit follows the format character. — Press RESET. Rewrite the control statement.
— The position number is greater than 128.
— No N or W follows the position number.
— An invalid character follows the mask.
— Format 1 to 9 or A not specified in the mask statement.
— No < sign found at the beginning of the format statement.
Communications message — Received 4 consecutive negative responses to the same data record. — Note the displayed address. Call the remote end to
aborted re-establish linkup. Establish the start point on the
disk. Enter communications {C) mode.
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ERROR CODE DESCRIPTION (Continued)

EC 823146 825853 826065
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Code
Display Position Diagnostic _
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
R 7-7 Communications remote end — Remote end terminates communications prematurely by sending’ — Note the displayed address. Call the remote end to
abort EOT or disconnect (DLE EOQT). set up the line connection again. Determine the
start point on the disk. Enter communications (C)
mode.
4-2 Right-adjust — Entered a data key after the right-adjust field was full, except in — Press RESET and RIGHT ADJ.
verify (V) mode.
— Entered a data key after all non-fill characters were verified. — Press RESET and RIGHT ADJ.
— A mismatch occurred on a fill character for a right-adjust field. — Press RESET and correct the fill character.
— Pressed — (dash) or RIGHT ADJ at the start of a field that is not — Press RESET and if the dash and right-adjust are
all fill characters. The error occurs when the first non-fill character correct, press FIELD COR.
is encountered.
— Pressed key other than RIGHT ADJ to exit the field. — Press RESET and RIGHT ADJ.
— Pressed RIGHT ADJ, 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.
R| O 2-6 Diskette removed — Removed the diskette while waiting for a disk error to be cleared — Load adiskette. Hold down NUM SHIFT and
on record insert mode. The EOD in the data set label is not updated. press RESET.
Duplicate records can exist in the data set. The hold buffer is not
blanked.
R| 1 22 Length error — Length error in record read. The record is written with a record — Press RESET.
length corresponding to the record length in the data set label.
The disk address of the record written is determined as described
in the 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 is written to disk at an address determined by the
displayed address plus the number of records to be inserted.
R 4 2-2 Read error — The record read is in error. The record is written to disk at an — Press RESET.
address determined by the displayed address plus the number of
records to be inserted.
S 7-7 Operator initiated termination — Pressed RESET while the machine was transmitting a status message. — Press RESET and continue.
during communications
operation
4-8F Search — The search mask did not match any record. — Press RESET. If there is not a numeric error dis-
— A disk error occurred that failed the disk ERP., The disk error is played, attempt a different search mask. If a num-
" displayed in position 8 on the status line. eric error is displayed, use that verification
procedure.
T 4-2 Operational error — Attempted to enter data beyond the logical record length. — Press RESET. Usually caused when AUTO REC
ADV is OFF, Press REC ADV.
— Pressed DISPLAY PROD STAT in enter (E) mode and the record — Press RESET. Change the record length to 21,

(continued)

length is less than 21.
Pressed RIGHT ADJ at the end of the record.

Press RESET. Press REC ADV.
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ERROR CODE DESCRIPTION (Continued)

Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
T (continued) 7-7 Communications transparency — Detected a data link control character in the data to transmit. — Note the displayed address. Press RESET. Correct
error the data on the diskette. Establish the start point
on the disk. Enter communications (C) mode. Call
the remote end to set up the line connection again.
— SYN, EOT, DLE, NAK, ENQ, ETB, ETX, ITB, STX, or — Or use transparent mode of transmission (P or D
SOH inT,B, J, or K mode. ' mode).
— IRS, or IFS in J or K mode.
7-19 Printer attachment error — Feature half planar ROS failed when you attempted a print operation.
U 7-7 Communications received — Received a data block when in transmit mode. — Press RESET. Place the machine in receive mode if
data block the remote end intends to transmit data.
7-5 Printer ‘
3713 — The printer has run out of forms. — Press RESET. Check/load forms.
— The printer has failed.
— The printer left margin was changed. — Power down. Wait 5 seconds. Power up.
5-19 3715 status = 15 — The printer is out of forms. — Press RESET. Check/load forms.
(line 6 position 1) — The printer power switch is off. — Press RESET, Turn printer power switch on.
— Printer has failed.
7-19 3716 status = 3 — lllegal character in data. — Press RESET. Correct illegal character or move the
(line 6 position 1) PROG NUM SHIFT switch to the ALL CHAR posi-
tion to print blanks for illegal characters.
B Use 3717 MLM 3717 ‘
‘ ) 0 2-6 Diskette removed — Removed a diskette while waiting for a printer error to be cleared. — Load a diskette. Hold down NUM SHIFT and press
RESET.
U 1 2-2 Length error — Disk length error and printer error occurred during a print operation. — Press RESET twice.
U 2 2-2 No record found — A no-record-found error and a printer error occurred during a print — Press RESET twice.
operation.
U 3 29 Seek — A diskette seek error and a printer error occurred during a print — Press RESET twice.
operation.
U 4 2-2 Read error — A diskette read error and a printer error occurred during a print — Press RESET twice.
operation.
A" 4-2 Verify mismatch — A mismatch occurs between the current data keystroke and the — Press RESET. Enter 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 the previous record.
7-7 Communications received — Remote end re-established communications (sent ENQ) when local — Note the displayed address. Call the remote end to
line bid end posts complete or incomplete status. set up the line connection again. Establish the start
point on the disk. Enter communications (C) mode.
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ERROR CODE DESCRIPTION (Continued)

EC 823146 825853 826065
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Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
W 7-7 Communications length — Remote end sends record length with zero characters or greater than — Note the displayed address. Call the remote end to
error 128 charactres or a length different from the previous record sent. set up the line connection again, Establish the start
— The length of the first received record is not equal to the number of point on the disk. Enter communications {C) mode.
greater-than symbols () in the receive-data and insert-constants J
program.
— Continuation of the data set on the second disk does not have the
same record length as the initial portion of the data set on disk 1
(transmit).
7-5 Printer format — An invalid printer format was used. Press RESET. Use the correct printer format.
' — An invalid data stream control character was used. Press RESET. Use the correct data stream control
character.
Wil o 2-6. Diskette removed — Removed the diskette while waiting for a disk error to be cleared Load a diskette. Hold down NUM SHIFT and press
on record insert mode. The EOD in the data set label is not updated. RESET.
Duplicate records can exist in the data set. The hold buffer is not
blanked. )
— Removed the diskette while waiting for a printer format error to be
cleared.
W| 5 2-4 Write error — The record at the currently displayed disk address was written Press RESET.
in error. Either the sector at the currently displayed disk address
could not be found or the record was written in error.
W| 6 2-4 Write error — The record at the currently displayed disk address was written with Press RESET.
a special address mark and was not read with a special address mark. .
X 4-2 Right-adjust sign — A sign mismatch occurred at the end of a right-adjust field in Press RESET. Use the correct sign in the right-adjust
verify (V) mode. field,
7-7 Communications negative — Remote end responds with NAK or DISC (DLE EQT) to line bid. Note the displayed address. Call the remote end to
line bid response set up the line connection again. Determine the start
point on the disk. Enter communications (C) mode,
Y 2-1 Empty data set — Attempted verify (V) mode selection and the data set was empty. Press RESET. Enter data into the data set or choose
— Attempted update (U) mode selection and the data set was empty. a different data set.
— Attempted search (S) mode selection and the data set was empty.
Z 5 2-4 Last record write error — In enter (E) or update (U) mode, the write error occurred at EOE. Press RESET.
6 — In verify (V) mode, the write error occurred on the last non-deleted
record.
( 24 Write check error — Error occurred while the disk was being initialized or disk checked. Remove the diskette; press RESET. Load a differ-
ent diskette.
+ 7-7 Communications FE test — The FE test badge read correctly. J Remove the FE test badge. Press REC ADV or
badge insert the customer’s badge.
& 2-2 Delete record error — Error encountered while attempting to delete records 9 through Remove the diskette; press RESET. Load a differ-
26 on track 00. ' ent diskette.
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ERROR CODE DESCRIPTION (Continued)

Code .
Display Position Diagnostic
4 5 6 7 8 9 10 MAP Description Cause Operating Procedure
* 2-2 Bad track specification — More than 2 bad tracks specified on the diskette. — Remove the diskette; press RESET. Load a
exceeded different diskette.
7-7 Communications ID reader — The ID reader data is all 1 bits in TB mode. — The ID reader attachment is functioning properly.
Uninitialized diskette — New diskette not initialized. — See page 9-52 for procedure.
' 2-2 Invalid input specifications — Characters not valid or an odd number of characters specified. — Remove the diskette; press RESET. Load a
— Track 00 is in a bad track list. different diskette.
— Sequence value is greater than 13.
— Tracks 78 through 99 are specified as bad.
> 7-7 Communications |D reader — The ID reader data is all 0 bits in TB mode. — The ID reader attachment is functioning properly.
= 2-1 Non-ascending bad — Bad tracks are not specified in ascending sequence. — Remove the diskette; press RESET. Load a
track specification different diskette.
A 1 5-32 Data recorder unit error — Data recorder attachment cable not installed. — Check the switches on the data recorder for correct
— Data recorder is not ready. position; press RESET,
— Data recorder switches not set to correct positions.
Al 2 5-33 Data recorder unit jam — Hopper empty. — Place cards in the hopper; press RESET (129 needs
— Stacker full. two cards fed; press FEED).
— Transport jam. — Remove cards from the stacker; press RESET.
— Hopper jam (feed jam). — Clear jammed card; IBM 129—feed two cards and
— 129 data recorder powered up in online mode. press VER REC; 56496—set TERMINAL switch to
— 129 data recorder powered up with cards in the read station. MANUAL, press REL, set the TERMINAL switch
to TERMINAL, press 3741 RESET,
— Feed two cards, press VER RES; press 3741 RESET.
— Clear transport, feed two cards, and press VER RES;
» press 3741 RESET.
Al 3 5-35 Data recorder data error — Read/punch data miscompare. — Read operation — place last card read in the hopper,
— Character outside 256 EBCDIC characters was read. press 3741 RESET.
— Punch operation — press 3741 RESET.
Al 4 5-40 Data recorder ACL program- — Program error. — Press NUM SHIFT with RESET to skip the Data
ming sequence error Recorder operation.
— Press ALPHA SHIFT or NUM SHIFT with RESET
to cancel entire operation,
Al S 7-20 Data recorder format error — Format syntax error. — Press RESET; correct the format program.
— Format length exceeded (128 characters).
Al 6 7-20 Data recorder EQE error — Reached EOE without an end of file card read. — Press RESET; correct deck or disk.
Al 8 7-20 Data recorder abnormal — Ended operation other than reset or normal job termination. — Press RESET.
termination
A 9 2-1 Data recorder no valid — Disk is out of space during a read to EOF. — Press RESET; load a new disk.
label on disk — All labels are deleted. — Press RESET; correct deleted label.
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ERROR CODE DESCRIPTION (Continued)

~ Code
Display Position Diagnostic
4 5 6 7 8 9 10 MAP

Description Cause

EC 825958

825853

826065

Date 3/21/75

11/15/74

8/1/75

PN 1607515

Operating Procedure

Introduction to 3741 Models 1 and 2 I/O Adapter
Errors

The following display is typical of an 1/0 adapter
error.. Note that the error code is not 10E1 but is
an E error on drive 1 with the attachment online
and command or service request not active.

Command or service Extent

request not active error Label address or Mode

Attachment Error on full data set 2
online drive 1 input

\ N
10E1 00008 12R
HRD1 DATA 128 01001 01026
- 02001
0 0O XXXXXX
/1 N
/ N ——
Number Bad spots written
of disk on disk 2
ERPs
. Hex content of registers 1, 2, and 3
Bad spots written . . .
. (not displayed with this error)
on disk 1

Display positions 5 and 6 are used to monitor the
3741 1/0 adapter-attachment status. Although
characters in these positions are not error codes,
they can aid in diagnosing problems.

The x in position 8 shows the disk drive involved
in the error (1 = drive 1, 2 = drive 2).

Ready
for
reset

The v in position 5 shows the condition of the
attachment.

y=0  Attachment is offline

y=1 Attachment is online

y =2  Attachment is online and busy

The z in position 6 shows the condition of the
1/0 adapter-attachment interface lines.
z=0 Command or ‘service request’ not active
z=1 Command is active
z=2  ‘Service request’ line is active
‘End of record’ is active
‘End of data set out’ is active
‘End of job out’ is active
‘3741 attention required’ is active
‘Bus in parity error’ is active
‘Attachment reset’ has been issued and
the 3741 is waiting for the attachment
to go online
z=A  ‘Sense response’ received after a read
or write command was issued
z=B ‘Sense response’ received after ‘service
. request’ was issued
z=C  ‘Sense response’ received after an ‘end
of record’ was issued
z=D  ‘Sense response’ received after an ‘end
of data set out’ was issued
z=E  ‘Sense response’ received after an ‘end
, of job out’ was issued
z=F ‘Sense response’ received after a ‘3741
attention required’ was issued
z=G  ‘Sense response’ received after a ‘bus
in parity error’ was issued
z=H ‘Response’ was on before a read or
write command was issued

]
0N O, W

N N N N N N
i
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ERROR CODE DESCRIPTION (Continued)

Code
Display Position Diagnostic
4 b* 6* 7 8* 9 10 MAP Description Cause Operating Procedure
\ z 0 X 2-6 Early diskette removal — Diskette removed during file processing, overlapped extent scan, Hold down NUM SHIFT and ALPHA SHIFT, and
(also see next error if or update of data set labels. press RESET to return to XR mode and take the
x = 2) (1/0 adapter) 1/0 adapter offline.
Yy z 0 2 2-6 Early diskette removal — Diskette removed during drive 2 recalibration. Press RESET to continue on drive 1.
from drive 2 (recal)
(1/0 adapter)
Y 2z 1 X 2-2 Length error (1/0 — The record length read from the disk didn’t match the record Press NUM SHIFT with RESET to try the next
adapter) length in the data set label. record. .
Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/O adapter offline.
\ z 2 X 2-2 No record found — No record corresponding to the current disk address could Press NUM SHIFT with RESET
(1/0 adapter) be found. to continue operation
Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.
\ z 3 X 29 Seek error (also see — No track with the current disk address could be found. Hold down NUM SHIFT and ALPHA SHIFT, and
next error if x = 2) press RESET to return to XR mode and take the
(1/0O adapter) 1/0 adapter offline.
VY z 3 2 2-9 Seek error during — Track zero could not be found on drive 2. Press NUM SHIFT with RESET
‘ drive 2 recalibration to continue on drive 1
\“\\ .\l (1/0 adapter) Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.
Yy z 4 X 2-2 Read error (1/0 — The record at the current disk address could not be read. To bypass the record, hold down NUM SHIFT and
X adapter) press RESET.
Al \ Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.
Vs z 5 X 2-4 Write error (1/0 — The record could not be written at the current disk address. To bypass the record, hold down NUM SHIFT and
adapter) press RESET. )
Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.

* See page 1-12 for explanation of x, vy, and z.

EC 825958 826065
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ERROR CODE DESCRIPTION (Continued)

EC 825958 826065
3/21/75 8/1/75

PN 1607982

Code
Display Position : Diagnostic
4 b* 6* 7 8 9 10 - MAP Description Cause Operating Procedure
y | 2z X ? ? 2-4 Write gate test (1/0 — Write gate failed. To continue (data will not be written and no error
N adapter) is posted), press RESET.
‘ " Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.
Yy z 9 1 7-21 EQJ terminate (1/0 — 3741 requested a record but received ‘end of job in’ Press RESET to return to XR mode and take the
adapter) in single read mode. 1/0 adapter offline.
y z 9 2 7-21 EOD terminate (1/0 — 3741 requested a record but received ‘end of data Press RESET to return to 3741 mode that was
adapter) set in’ in single read mode. active when the channel operation was requested,
Y |z 9 | b ' 7-21 Format (1/0 adapter) — Error detected while processing a format. Press RESET to return to XR mode. -
’ ' Correct the format program.
Yy z 9 6 7-21 End of extent (1/0O — End of extent reached prior to receiving ‘EOD in’ or To continue, press RESET. The label will be up-
' adapter) ‘EQJ in’. ' dated and marked continued. Processing will con-
tinue with the next valid label.
X Hold down NUM SHIFT and ALPHA SHIFT, and
' press RESET to update the label, return to XR -
‘ ’ mode, and take the 1/0 adapter offline.
Yy Z 9 7 7-21 Invalid mode for P or — AP or Qinstruction was issued while on the index track Press RESET to return to XR mode.
i Q format (1/0 adapter) or in enter mode.
\ ‘2" 918 7-21 Abnormal termination — 3741 search routine terminated abnormally. Press RESET to return to XR mode with the 1/0
1o (1/0 adapter) adapter online, or
' Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.
Yy z 9 9 7-21 No label (/O adapter) — No valid label after the data set for the initial label. Press RESET to return to XR mode with the I/0
adapter online, or
Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the
1/0 adapter offline.
Correct the diskette labels.
Yy z A X 2-1 Secure label (1/O — The volume label or any data set label is marked secure. Replace the secure diskette.
adapter) Hold down NUM SHIFT and ALPHA SHIFT, and
' press RESET to terminate.
Yy z B X 2-1 Label error (1/0 — No HDR1 label. Mode 1 or 2, press RESET to return to the HDR
adapter) — Bypass data set label. label in 3741, mode with the 1/O adapter online.
— Improper extents. If not mode 1 or 2, hold down NUM SHIFT and
press RESET to continue with the next valid label.
Hold down NUM SHIFT and ALPHA SHIFT, and
press RESET to return to XR mode and take the -
1/0 adapter offline.

¥ See page 1-12 for explanations of x, y, and z.
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ERROR CODE DESCRIPTION (Continued)

Code
Display Position Diagnostic
4 5* 6* 7 g8* 9 10 MAP Description Cause Operating Procedure
Y z C 1 _ 2-6 Drive not ready — Operator failed to load new diskette when required. — Replace the diskette and press RESET, or
Hold down NUM SHIFT and ALPHA SHIFT, and press
RESET to return to XR mode and take the 1/0
adapter offline.
z X 2-2 End of extent — Data set extent has overflowed. Press RESET to return to XR mode with the 1/0O
’ adapter online, or
Hold down NUM SHIFT and ALPHA SHIFT, and press
RESET to return to XR mode and take the 1/0
adapter offline.
z X 2-1 Volume label — Positions 1-4 of the volume label do not contain ‘vol 1°. Mode 1 or 2, press RESET to return to the volume
label in 3741 mode with the 1/O adapter online.
To bypass the volume label check, hold down ALPHA
SHIFT and press RESET.
Hold down NUM SHIFT and ALPHA SHIFT, and press
RESET to return to XR mode and take the I/0
offline.
z X 2-2 End of extent (all — There are records in the buffer that cannot be written Hold down NUM SHIFT and ALPHA SHIFT, and press
data received) because EOE was reached. RESET to return to XR mode and take the |/0
adapter offline.
z X 2-2 Overlapped extent — Data sets overlap; label incorrect. Mode 1 or 2, press RESET to return to the volume
label in 3741 mode with the 1/O adapter online.
If not mode 1 or 2, hold down NUM SHIFT and
press RESET to continue with the first valid label.
To ignore this error, hold down ALPHA SHIFT and
press RESET.
Hold down NUM SHIFT and ALPHA SHIFT, and press
RESET to return to XR mode and take the 1/0O
adapter offline.
z 2-2 Bad spots — Special address marks were written on the disk. Press RESET to return to XR mode with the 1/0
g adapter offline.
z 7-21 Parity check, write — Attachment received invalid data. Hold down NUM SHIFT and ALPHA SHIFT, and press
to attachment RESET to return to XR mode and take the /0
adapter offline.
z 7-21 Parity check, read — 3741 received invalid data. Hold down NUM SHIFT and ALPHA SHIFT, and press
from attachment RESET to return to XR mode and take the 1/0
adapter offline.
z 7-21 Record length ~— Attachment record length does not equal 3741 Hold down NUM SHIFT and ALPHA SHIFT, and press
record length. RESET to return to XR mode and take the |/O
adapter offline.
Hold down NUM SHIFT and press RESET
to retry operation. _
z 7-21 Attachment — Attachment is unable to send data. Hold down NUM SHIFT and ALPHA SHIFT, and press
RESET to return to XR mode and take the |/0
adapter offline.
z 7-21 Attachment issued — ‘EOD in’ is not a valid means of terminating mode 4. Hold down NUM SHIFT and ALPHA SHIFT, and press
‘EOD in’ during mode RESET to return to XR mode and take the 1/O
4 read from attachment. adapter offline.
y z 8 8 7-21 Attachment issued — ‘EQJ in’ is not a valid means of terminating mode 4. — Hold down NUM SHIFT and ALPHA SHIFT, and press
'EOJ in’ during mode RESET to return to XR mode and take the 1/O
4 read from attachment. adapter offline.

* See page 1-12 for explanations of x, y, and z.
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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 diskette can be either unloaded or loaded.
(Loaded is preferred.)

— Remove the viewer.

— Turn up the brightness control (observe the
caution).

— Look for a correct raster as shown. For this
decision, disregard any characters that might
also be evident within the raster.

i 7
= B
X 4}

(e . . 60000

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

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

Are characters displayed and are they free of
distortion?
YN
— Review the symptoms, starting with 14,
until the most similar symptom is found. Use
the MAP indicated.

. — Review the symptoms, starting with 23, 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 correct
MAP to use for diagnosis.

The symptoms are numbered to indicate the prior-
ity 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 before proceeding
into the MAPs.

Symptoms of display trouble are not readily illus-
trated exactly; each display symptom is an in-
dividual. 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. If 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 succeedingdisplay symtomsup tothe
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 operator side of
the machine.

Most of the symptoms are shown with a diskette
loaded. However, the symptom may be used as
you first found it (unloaded, loaded, or with data),
while being aware of the difference this makes

on the display.

DISPLAY UNIT GLOSSARY

CRT: Cathode ray tube (display).

Blank CRT: The display looks like power is off.

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

Brightness:  The amount of light emitted from
the raster.

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

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

Raster: The bright area of six 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. (A raster
might not be displayed, except
with the CE pins jumpered, on
some CRTSs because of normal
gain variation between CRTs.)

Retrace: The return trace for the deflection
sweeps.
Video: Pulses, which are intensified dots,

that result in characters.

Cursor
\\

v V 00008

00008

Error Program Begin Program Disk 1
codes number field shift address

code code

00l BE O X B
/’ 1. Machine 1
Cursor Z \ x \ status |
position ) 1
S\ \ —\ |

Disk 2 Machine Alternate
address mode record
advance

EC 823146 825853

Date 9/15/74 | 11/15/74
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DISPLAY AND DISPLAY UNIT
SYMPTOMS

1 Symptom: Blank CRT or brightness fades
to blank.
Brightness control: Turned up (caution)

3  Symptom: Vertical bar — can be in any
location on display.
Brightness control: Turned up (caution)

EC 823146

PN 1607517

Date 9/15/74

MAP 3-2

2 Symptom: Spot — can be in any location
on display.
Brightness control: Turned up (caution)

MAP 3-5

MAP 3-5

4  Symptom: Multiple vertical spots.

Brightness control: Turned up {caution)

MAP 3-5

5 Symptom: Multiple vertical bars.

Brightness control: Turned up (caution)

1-14

-— O

MAP 3-5

6 Symptom: All characters resemble cursors.

Brightness control: Normal

MAP 3-5




7 Symptom: All characters resemble cursors.

Brightness control: Normal

0o ¢ et S e mmemem MImmI momwees

MAP 3-5

8» Symptom: All characters resemble cursors.

Brightness control: Turned up (caution)

MAP 3-5

9  Symptom: Lines too close together.

Brightness control: Normal

\
HDKI DYLY 138 01004 8188?
001 0 Y ¥ 00008 X K
Map 3-5
10 §ymptom: Incorrect line location.
B‘righ'tness control: Normal
. \ 040014
ADK! DYLY . 080 0100) s20%8
001! 0 ¥ U 00008 X¥
MAP 3-5

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

Brightness control: Normal

HDK! DyLY 080 0100{ 82038

00! 0 ¥ U 00008 - X B\\

MAP 3-5 1

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

Brightness control: Normal

\ 04004
BOBI DVLY 0 & Y 00000400/ 12080K

MAP 3-5

EC 823146

PN 1607518

Date 9/15/74
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DISPLAY AND DISPLAY UNIT SYMPTOMS
13 Symptom: Excessive line length.

Brightness control: Normal

HDK! DYlY IS8 01001

001 0 v Y 00008

MAP 3-5

14 Symptom: Character height compressed.

Brightness control: Turned up (caution)'

R L4 L T

139 OIOVI VIOWE-

MAP 3-5 -

15 Symptom: Lines compressed to right.

Brightness control: Normal

EC 823146

PN 1607519

Date 9/15/74

61003
(L0 150 01601 01001

I 6 vy o0 Xy

MAP 3-5

16 Symptom: Lines compressed to left.

Brightness control: Normal

ix %600 AN 0 g

16610 10610 85t ATM
$o616

MAP 3-5

17 Symptom: Skewed.

Brightness control: Normal

1-16

MAP 3-5

18 Symptom: Distorted.

Brightness control: Normal

MAP 3-5




19 Symptom: Overall enlarged display.

Brightness control: ~ Normal

The raster and characters are expanded
or off the display in all directions.
\
01008
HDB! DWW 158 01001 A303f
004 0 vy 00008 X B
MAP 3-7
20 Symptom: Lower right corner missing.
|
Brightness control: Normal
\
0{003

HDB! DuLy

© v v 00008

138 0{00! 0400°

21 Symptom: Display rotated and incomplete.

Brightness control: Normal

oot «

Adjustment procedure 311

‘22 Symptom: Display rotated and incomplete; characters small.

Brightness control: Normal

ol

1Se 0100’

Adjustment procedure 311

Adjustment procedure 311

23 Symptom: Display not centered for the
operator.

Brightness control: Normal

Display not centered on mirror or
operator fails to see upper or lower
lines while seated in a normal position
(for full display; no lines on top of
each other).

Adjustment procedure 311

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

Brightness control: Normal

An excessively bright, but correct display,
alternates with a blank display.

MAP 3-6
EC 823 82606
116 i PN 1607520
Date 9/15/74 | 8/1/75

3741 ML
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DISPLAY AND DISPLAY UNIT SYMPTOMS

25 Symptom: Unsteady display.

Brightness control: Normal

27 Symptom: No video (raster only).

Brightness control: Turned up (caution)

EC 823146

826065 PN 1607521

Date 9/15/74

8/1/75

s

The data is correct but a problem to read
because of the motion of the characters
and/or the lines.

MAP 3-4

26 Symptom: Fuzzy characters (raster size
and brightness normal).

Brightness control: Normal

\
01008
HDpy! DYLIY 158 01001 L205€
001 0 Y Y 00008 X B

MAP 3-3

MAP 3-3

28 Symptom: Brightness increases slowly or
unadjustable or intermittent.

Brightness control: Normal

MAP 3-1

1-18

29 Symptom: Failure to blank on wiggle

sweep.

Brightness control: Turned up (caution)

Wiggle retrace

MAP 3-1

30 Symptom: Failure to blank horizontal

retrace.

Brightness control: Turned up (caution)

' L o R e 4 -.V i 22Xy _J
r —— PP e coveson

Horizontal retraces

.’ A D G e @
r —— W e LT XY

B W T
[ [:1:) I B

LA A 4 * @ oo @e

otfo o @e L LI,
-

e ®e o @ -
.

TN e
Wis§ Wieor sdose

e......m \ g

Vertical retrace

...“

MAP 3-1




31 Symptom: Machine status missing or
incorrect.

Brightness control: Normal

Status conditions’

N = Not ready — diskette unloaded.
W = Wait — diskette loaded.

R = Ready — diskette loaded.

(A correct status condition is shown.)

33 Symptom: Disk address incorrect.

Brightness control: Normal

The correct address for disk 1 when first loaded
is shown.
\
: 01008
Hpy! DY 158 01001 L303€
001 0 Yy 00008 XH
MAP 2-2

34 Symptom: No characters except cursor.

Brightness control: Normal

01008
HDK! DYLY 138 01004 3203€
y
001 0 Yy u 00008 XK
MAP 2-6
32 Symptom: Disk address missing.
Brightness control: Normal
The correct location for Disk 1 address
is shown.
\
04100
HDy! DLy . 158 01001 A\20%€
00! 0 9 Y 00008 X8
MAP 2.6

MAP 5-1

35 Symptom: Cursor missing or incorrect
position.

Brightness control: Normal

The cursor is correctly in position 001, as shown,
prior to data entry.
\
01008
HDK! DYLY 138 01001 A303€
001 O v ¥ 00008 X B
MAP 5-1
36 Symptom: Dots missing from characters.
Brightness control: Normal
A missing row of dots will appear as missing
and/or broken lines in the characters. The
characters shown here contain the correct
number of dots.
q 01003
DI Dulv - 1%9 01001 01004
001 0 ¥ v 0000% ‘B

MAP 5-1

EC 823146
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DISPLAY AND DISPLAY UNIT SYMPTOMS

37 Symptom: Added, missing, or incorrect
characters.

Brightness control: Normal

00000 X ¥

0 00000 XU

MAP 5-1

38 Symptom: Hex characters (only the status line may be
displayed).

Brightness control: Normal

IE1 'R 1ERBBSTAHBRY (HHIBE HEHE CHNOBBUNER
PEEUHEAL YO U KHENBHENHCURUN: CRHHORUHNOR

G LU LCLLEL L LR PN ERLLLL R T )

NGAIXHB-RUN B/NRNRRCRUINK I2ExHNNNCNNY
UL CLLEN L EELELELLLELEIITT AT

WS 010N/ | ONBCHNHUHEI HOXHARNGHE | KB xHNNY

MAP 5-1

39 Symptom: Hex characters.

Brightness control: Normal

EC 823146

825853

825958

Date 9/15/74

11/15/74

3/21/75

PN 1607523

1-20

MAP 5-1

40 Symptom: Lines and hex characters.

Brightness control: Turned up (caution)

e 1T L LT L L LLLLCL T LCT T

LTI LT ET ST FETT T ORTT DPE T Yo

MAP 6-1

DISPLAY GENERAL MAP

If none of the previous symptoms are similar to
what you see on the display:

— Power down.

— Disconnect the keyboard signal cable at 2-P.
— Power up..

— Wait 25 seconds.

Does the machine still fail?

Y N
— Power down.
— Reconnect the keyboard cable at 2-P.
— Use MAP 4-4. ‘

— Power down.
— Reconnect the keyboard cable at 2-P.
— Use MAP 5-1.



KEYBOARD AND OPERATIONAL SYMPTOMS

Alphabetic Shift

4-2 Fails to override program control
4-2 Program fails
4-2 Does not alpha shift from keyboard

Audio Feedback Device

4-6 Always a tone

4-6 No audio feedback from any key
4-6 No tone at end of function

4-6 Tone or click at incorrect time

Auto Rec Adv

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

4-3 Fails to auto record advance
4-2 Fails to manual record advance

Auto Dup/Skip

4-3 Always auto dup/skip

4-3 Dups incorrect data

4-3 Dups/skips a shift failure
4-3 Dups/skips incorrect fields
4-3 Dups/skips too far

4-3 Fails to auto dup/skip

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

4.5 Multiple character backspace

Communications

7-7
7-7
7-7

7-7
7-7
7-7

Fails communication mode
Fails to receive
Fails to transmit

Communication terminates prematurely
Communications set-up problems
Fails to establish communications with
remote end.

Compute Field Totals

45
4-2

Copy

4-5
44
4-2
4-8C

Dash (—)
4.2

4-2

Data

4-8E
4-6
4-2
4-4
2-12

Delete Index

45
4-2

Delete Record

45
4-2

Computes field totals incorrect
Fails to compute field totals

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

Fails to display
Fails to enter hex D

Altered/missing data

Dead keyboard

No data entered and no click from 1 or more keys
No data entered with or without an audio response
Slow machine

Deletes too many/incorrect records
Fails to delete record

Deletes too many records or the wrong records
Fails to display data

Display Data
4-4 Displays incorrect data
4-2 Fails to display data

Display Field Name

4-4 Displays incorrect field name
4-2 Fails to display field name

Display Field Program

4-4 Displays incorrect field program
4-2 Fails to display field program

Display Field Totals

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

Display Production Statistics

4-4 Displays incorrect production statistics
4-2 Displays production statistics always
4-2 Fails to display production statistics

Display Program

EC 823146

826065

Date 9/15/74

8/1/75

4-2 Always displays program
4-4 Displays incorrect program
4-2 Fails to display program
Duplicate
4-4 Dups incorrect data
4-4 Dups too slow/fast
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
24 Fails to write on disk
PN 1607524
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KEYBOARD AND OPERATIONAL SYMPTOMS

Field Advance

4-5
4-2
4-4

Continual field advance
Fails to field advance
Field advances too far

Field Backspace

4-5
4-2
4-4

Field Correct

4-2

Field Totals

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

Continual field backspace
Fails to field backspace
Field backspaces too far

Fails to field correct

Always displays field totals
Fails to display field totals
Incorrect field totals

Field totals function fails

Function Select Upper or Lower

45
4-2
4-4

Hex

4-5

4-2

1/0 Adapter
7-21

7-21

7-21
7-21

Initialize

2-1
4-2

Always function select
Fails to function select
Selects incorrect function

Always enters hex
Fails to enter hex

Fails to transfer data

Parity error

Fails to enter adapter mode
Display positions 5 and 6 show 1/0O
adapter problem

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

Katakana Shift

4-3 Always enters Katakana characters

4-5 KANA SHIFT key fails

4-3 KATAKANA SHIFT switch fails

5-1 Programmed KATAKANA SHIFT
fails

Katakana Symbol Sh¢ft

4-5 Always enters Katakana symbols
4-5 Fails to enter Katakana symbols
4-5 KANA SYMB fails

Modify Index
42 Does not modify index

4-4 ~ Partial index modified

New Line Function

7-5 Fails to advance to new line

New Line Key

4.5 Extra advances to new lines
4-2 Fails to advance to new line
Numeric Shift

4-2 Always numeric shift

4-2 Fails to numeric shift

Operator Guidance

4.2 / (slash) does not replace data (backspace)
4-2 Data does not replace / (slash)
4-2 Fails to display operator guidance

Print Characters

7-5 Incorrect characters

EC 823146

825958

826065

Date 9/15/74
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8/1/75
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Print EOD

7-5 Fails to print to EOD

7-5 Prints past EOD

Print Record

75
7-5
75

Extra records printed
Fails to print record
Incorrect records printed

Production Statistics

4-2
4-2
4-8D

Program

4-2
4.2
4-4
4-4

Program Load

4-5
4-2
4-2

Always displays production statistics
Fails to display production statistics
Incorrect record count

Fails to program chain
Fails to shift

Incorrect program
Incorrect program number

Always/extra program loads

Fails to program load
Loaded incorrect program

Program Numeric Shift

45
4-3

Always in numeric shift

Fails to numeric shift

Proof Keyboard Feature

4-2

Numeric keys enter incorrect data



Punch to EOD

7-20 Fails to punch to EOD

7-20 Fails to punch correctly
Read Index

4-4 Displays incorrect data

2-2 Fails to read the index track
Read to EOF

7-20 Fails to read to EOF

7-20 Fails to read correctly

Record Advance 1 or 2

4-5 Continual record advances
4-2 Fails to record advance
4-5 Multiple record advances

Record Backspace 1 or 2

4.5 Continual record backspaces
4-2 Fails to record backspace
4-5 Multiple record backspaces

Record Insert

4-2 Fails to record insert
Repeat
4-5 Continual repeat
4-5 Fails to repeat
Reset

45 Continual reset
4-2 Fails to reset

Retum to Index 1 or 2

4-5 Always returns to index track
4-2 Fails to return to index track

Right-Adjust

4-5 Continual right-adjust

4-2 Fails to right-adjust

4-4 Incorrect right-adjust
Search Address

4-4 Cannot enter search address
4-2 Fails to search

4-4 Goes to incorrect/no address

Search Content

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

4-2 Fails to search

4-4 Stops on incorrect record
Search EOD

4-2 R Fails to locate éOD

4-2 . ‘Fails to search _

4-4 Locates incorrect record

4-4 Stops on no EOD

Search Sequential Content

4-4 Cannot enter content

4-2 Fails to locate record

4-2 Fails to search sequentially
4-2 Fails to start search

4-8F S errors

Select Program

4-2 Fails to select program

4-4 Selects incorrect program
Self-Check

4-4 False errors

4-2 Incorrect modulus

4-8A No self-check error (modulus 10)

Skip

4-2 Fails to alpha/num skip
4-3 Fails to auto skip

4-2 Fails to program skip
4-2 Fails to skip

4-4 Skips short/too far

Spacebar or SP Key

4-2 Fails to space
4-2 Cursor remains stationary
4-5 Spaces too far

Tab Function

EC 823146

825853

825958

Date 9/15/74

11/15/74

3/21/75

5-5 Fails to tab

Tab Key

4-5 Extra tabs

4-2 Fails to tab

Update

4-5 Always updates

4-2 Fails to update

2-4 Fails to write on disk
Verify

4-2 Fails to verify

4-4 _ False errors

4-2 Verified incorrect record
PN 1607526
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MISCELLANEOUS SYMPTOMS

Communications

Communication terminates
prematurely

7-7 BSCA
7-7 EBSCA
Fails in print-unattended mode
7-5 EBSCA only
Fails to go into communications
mode '
7-7 BSCA
77 EBSCA
; Multipoint alarm fails to sound
77 EBSCA
Set-up problems
7-7 BSCA
7-7 EBSCA
CRT
4-6 Flashing screen with no error code
5-1 Hex characters during power up

Data Recorder Attachment

5-38 Card jam or misfeed but no A-2 error
5-39 ~ Card feed problem on power up
7-20 . Card jam
7-20 Flashing screen with no error code
7-20 No response from data recorder
7-20 No response from data recorder

and no error code displayed.

7-20 Setup problems

Disk Drive Unit

4-8E Altered/missing data

2-6 ' Disk address 1 or 2 incorrect

21 Diskette problems

2-6 Diskette written in 1 disk drive
unit gives trouble in other disk
drive units

2-6 Machine status incorrect

26 Machine status or disk address
missing

2-6 Not ready

2-2 Read check

2-9 Seek errors (no data errors)

2-12 Slow machine operation

2-4 - Write check

Feature Checkout Procedures

7-6 BSCA
BSCA subfeatures
7-6 ID reader
7-6 Keylock
7-6 Synchronous clock
. 76 Terminal 1D
7-6 1200 bps (line adapter)
(line adapter)
7-20 Data recorder attachment (129/5496)
7-9 EBSCA (expanded communications)
EBSCA subfeatures
7-9 ID reader
7-9 Keylock
7-9 Multipoint
7-9 Synchronous clock
7-9 Terminal ID
7-9 1200 bps (line adapter)
7-3 Feature A
7-4 Feature E (expanded)
7-21 1/0 adapter
14-31 Inquiry mode operation (theory)
Printer
7-6 3713
7-5 3717 (also use MAP 5 in the 3717
MLM)
7-19 3715
7-17 Proof keyboard
7-8 Record insert

Keyboard
4-2
4-6
4-6
4-6
4-3
4-1
4-4
4-4

46
4-5

4-6
4-2

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

212
4-2

EC 825853 825958 826065

Date 11/15/74 | 3/21/75 8/1/75

PN 1607527 124

Binding key

Buzzing

Click only from reset

Dead keyboard

Does not perform function selected
by toggle switches

Error code — audio feedback
device works also

Incorrect data entered with or
without audio response
Incorrect functions performed
with or without audio response
Keyboard locked up

Multiple characters entered for
1 keystroke

No click from any key

No data entered and no click
from 1 or more keys

No data entered with or without
an audio response

No function performed and no
click from 1 or more keys

No function performed with or
without an audio response

No tone at end of function
Slow machine operation
Sticking key

Power Supply

6-2 Burned smell

6-1 Incorrect voltage at 1/0 unit
6-1 Intermittent operation

6-1 Machine inoperative

6-9 Service circuit breaker tripped
6-2 Smoke

3713 Printer (Head Motion)

75 Head crash stops at left margin
7-5 Head crash stops at right margin
7-5 Head does not move

7-5 Incorrect head speed

4-8G Double spacing

3715 Printer

5-19 Head crash stops at left or right
margin

5-19 Head does not move

5-19 Printed characters misaligned

5-19 Forms do not move

5-19 Forms space too far

5-19 Printer does not print

5-19 Dots missing from characters

5-19 Extra dots in characters

5-19 Head motion noisy

5-19 Characters missing

5-19 Paper tears

5-19 Ribbon will not feed

4-8G Double spacing

3717 Printer

Use the Symptom Index in the 3717 MLM.



201 Part Numbers and Cause Codes

Part Name
Ac line filter
Blade, fan
CE test disk

Collet-disk clamp
assembly

Cross connector

Disk ac cable
disk 2 (115V)

Disk ac cable disk
2 (208/230V)

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
assembly

Drive belt

Drive motor (450
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)

202 not used
203 not used

201-203

Number
2192519
2455814

2455026

See Parts
Catalog

2731026

2456480

2456386
2305650

2305648

2305619

2305621

5344991

2305599

See Parts

Catalog

2305616

2305706

2305707

2305672

2305633

2305451

2305597

IR Code
600-07
820-256

820-05

300-02

100-01

100-01
820-06

820-06

820-13

820-13

820-09

820-03

820-15

820-02

820-11

820-11

820-11

820-11

820-11

820-11

Part Name Number IR Code Cause Codes
Fan 50 Hz (100- Adjustment 01 Dirty
115V) 2455819 820-25 Bent 07 Grounded
Damaged 20 Loose
Fan 50 Hz (200- Defective 21 Open
235V) 2455820 820-25
File control See Parts
card (FC) Catalog 820-04
Head and carriage
assembly (with
pressure pad
arm and lead-
screw) 2305670 820-07
Head load actua-
tor assembly 2305609 . 820-08
Interlock assembly
Spring 2305532 820-24
Switch 2305534 820-24
Wire jumper 2305533 820-24
Leadscrew wheel 2305544 820-12
Leadscrew bearing
Upper 233355 820-09
Lower 155749 820-09
Limit stop
Upper 2305618 820-09
Lower 2305528 820-09
LED assembly 2305656 820-10
Phototransistor
assembly 2305604 820-10
Power supply ac
cable (115V) 2456462 100-01
Power supply ac
cable (208/230V) 2456385 100-01
Signal cables
D1 2456402 100-04
D2 2456403 100-04
Spring washer 2305663 820-07
Stepper motor with
stand and wheel 2305545 820-12
VFO card Page 502 300-07
FC 823146 | 826065 PN 1618881
Date 9/15/74 | - 8/1/75

22
28
34
42

Short 46
Worn 70
Other 00

3741 ML
201



204 File Control Card

204-1

EC 823146 | 825853 826065 PN 1618882
Date 9/15/74 | 11/15/74 | 8/1/75 - '
FC Card Signal
Test Point | Test Pin Name | Cable | File Cable
TP 4 +24 volts B10 | BO4, BO5
TP 2 + Index D13
TP 3 + File data D07
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
) TP 11 + Low current | B06
'mimIm #0 TP 12 + Write gate BOS
it B o $1P 23 None + Erase gate BO4
G i “ ' : @) ‘D TP 13 Preamp TP 2
Testpin | ' ! TP14  |Preamp TP 1
location ||1p ¢ . L, TP 156 + Access 0 D02
\ path i orienind 11 i)
\\ ~dis UAE ! wai| | TP 16 LED current BO7
\ N e 2 ioo | I TP17 | Ground B08 | BOG, BOS, BOY, DOY
\ N R LS Lk TP18  [-MCO D03
\\ : : { :O "Tp 21 TP 19 -MC-3 D02
\ ) TR | }TP20 TP20  |-MC-2 D04
\ P2 |
\ ; Q e TP21  |-MC1 B2
\ \ N TP 18 TP22 |- Head load D05
\ ¢ e} [} / TP 23 +5 volts BO3
4 ¥ 1 q
\\ ! T %Pg | 1 G O TP 24 Erase current D10
\ ! |6 . 14: : b o None Head A D12 Black
\ ‘\ fres 1 | e None Head B D13 White
\ b = ]
TP 16
T
N
' |
! o0
STt o2
d
e \l
[} signal cable File cable To Ac Distribution




204 File Control Card (Continued)

. Disk
File Control Card Drive
Cable
D02 ”;“e“‘: TP 15 | Phese0 | Teag D03
+ Access TP 7 ; - White
Do3 ——J (White) Stepper Motor
‘A ) o _A- Phase 1 _ TP 21 B02 L
Do4 ccess TP4 L [ (Rea) Red
[, ] Phase 2 TP 20 D04
+ A \ 4
D05 Access 3 LLd L] (Yellow) Yellow
A I Phase 3 TP 19 D02 Black
(Black) B05 Blue
810 +24 Vdc _ TP1 l B04 Yellow  Head Load Magnet
+ TP 10 Head Loady | = R —_—— = é}
D10 Head Engage - Magnet TP 22 D05 Black
B11 -5V o IP5 Driver LED
* _ TP 23 TP 16 YellowB07
MPU B03 +5 VdeMN—— g1k B0§| |- — - - - —-
2J o __ Phototransistor
Black _B09
or
2-K D13 +Index Pulse TP2 Index _ TP 8 Yellow 008@ 6}?
Amplifier -
Let . @_?
Interlock Switch 1|
B4 + Erase Gate Erase _TP24 D12 Black ~
Driver - A
Read/Write %
. i Head
BO2 - Write Data o TP 9 ' 008
B06 + Low Current | TP 11 Write P
+ Write Gate TP 12 Driver D10 Red 1?
BO5 -
- D13 White
v
‘ TP 13 I D13 White
+ File Data TP 3 | Limit . , —p | Read/
D07 * Amplifier Differentiator, . reamp| | \write
TP 14 Select || D12 Black
CE Test Points TP 13 and TP 14
20-400 mV (all 0's)
1-B 8}1 8}3 B‘|l2 D(l)3 B(IJ2 B(|)5 B(|)3 B(I)8 10-300 mV (all 1's)
+ Std Data=--J | I | | | } {
+StdClock——— | | | | |
+4F Clock————— | | I L
+4F Phase 2— ————— 4 |
+VFO Data Sync—————— = N | [
+ Ignore Window High Gain———— o
+ File Data (Disk Drive 1)/ —m——— — —— <
+ File Data (Disk Drive 2} ——————— —— 4
VFO Card
205 not used j
- 823146
‘, EC 823146 | 26085 PN 1618883 3741 ML
Date 9/15/74 8/1/75
204-205 ' 204-2



206' Disk Drive Service Position

— Turn power off.

— Open door.

— Loosen (turn one revolution) two screws
holding door to disk drive cover,

206

EC 823146

PN 1618884

Date 9/15/74

— Remove screw holding disk drive frame to
machine base.

— Tip disk unit (bottom first) out of base and
hang on brackets.

207 Head Load Actuator
Service Check

Check for a visual clearance here
at all track positions.

—Diskette-
)

(

|

It

-

O]
3 -

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.

! 72 ,

( (
s
=)\
HH Y
W
— When coil is not energized,
the pressure pad should be
completely away from the disk:
& \‘\\
" S
CAUTION ?/" : T
Use o

.

- - e =¥
N
\

\

AY

Before closing

cover, positio/
actuator bail,
located on cover, )y

under pressure
pad arm.

\S




208 Head Adjustment Service Check

— Place disk drive in service position (206).

— Perform head load actuator service check (207).

— Remove disk drive cover (221).

— Use stepper motor wheel to access head
carriage , down until stopped by lower
limit stop [fJ .

— 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 the phototransistor assembly .

— Install CE tool E ; it should contact carriage
surface E . Do not force.

— Rotate stepper motor whee![f§about 90° into
phase 0 alignment with leadscrew wheel
as shown:

\ g : Top
3! ~9) View
| Front
.0
Phase 0

— Check clearance [ , for GO with feeler gage
of thickness in thousandths shown on carriage
. Check NO GO for number shown at ,
+0.001"’ (0.0254 mm).

— Do Head Adjustment (231) if any one of the
above steps gives trouble.

— If head adjustment was OK, position and
fasten phototransistor holder with mounting
screw so the raised edge is contacting but not
pressing against the CE tool. .

— Remove the CE tool.

— Reinstall the disk drive cover (221) and test
the disk drive by using the disk alignment
tracks on the CE test diskette (P/N 2455026).
Use MAP 2-11.

—
P
<

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. If contaminated,
use dry brush (P/N 2200106) to remove 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 isopropyl alcohol
(P/N 2200200) applied to a clean cloth
(P/N 2108930). _

— Perform head load actuator service check (207).

EC 823146

826863

826065

9/15/74

11/16/74

8/1/75

PN 1618885 3741 ML




211 VFO Card Location

Cross Connector
VFO Card

Disk 1
Disk 2

A

\_
7/
)N\
111771/1R

v,
\'
\

ISl
177118 01
=

(/
Y77/

Tl
Wl

VIS,

5
11155

211

EC 823146 826065

PN 1618886

Date 9/15/74 8/1/75

VFO Card
(Component Side)

Q, gji PN—EC J

213 Disk Drive Pulley and Belt

R

emoval

Power down.

Unplug motor cable (217F).

Remove fan guard assembly {217M) by loosen-
. ing screws at opposite corners (top screw must
'be loosened through grillwork of fan guard
assembly. .

Loosen screw, mark, and remove fan blade

(217L) (note blade curvature).

Remove drive belt (217K).

Loosen setscrew (217G) and remove pulley.

Replacement

Align setscrew with flat surface of shaft and
tighten.

Replace belt.

Check belt tracking (215).

Replace fan belt and guard (note blade:
curvature).

214 Drive Motor

Removal and Replacement

— Power down. »

— ‘Unplug motor cable (217F).

— Remove fan guard assembly (217M) by loosen-
ing screws at opposite corners (top screw must
be loosened through grillwork of fan guard
assembly).

— Loosen screw, mark, and remove fan blade
{217L) {note blade curvature).

— Remove drive belt (217K).

— Loosen screws and remove guard plate (217J).

— Remove motor clips by loosening screws (217H).

— Remove motor through bottom of frame.

— Loosen setscrew and remove drive pulley
(217G).

— To replace, reverse procedure and check for
belt tracking (215).

215 Idler Assembly

Removal

— Remove belt (217K).

— Remove idler assembly (217E).

— To replace, reverse procedure and check belt
tracking.

Belt Tracking

Belt must run in center of drive pulley and
hub pulley when drive pulley is rotated counter-
clockwise and viewed from pulley side.

Adjustment

CAUTION
Drive pulley set screw must be aligned with
flat on motor shaft.

— Adjust drive pulley and idler position so belt
runs in center of drive pulley and hub pulley.
Forming of the idler pulley arm may be
required. '

Note: Late level disk drives have an idler pulley
with a narrow groove. To adjust belt tracking,
loosen screw and slide idler until belt runs in
center of drive pulley and hub pulley.



216 Hub and Shaft Assembly

Removal and Replacement
— Remove cover.
~ Remove drive belt (217K).
~ Remove screw (217D) and pulley .
i — Remove shaft assembly (217A).
% — Remove bearing retaining screws and bearing
(217B)..
— Remove bearing and spacer (217C).

CAUTION

The-front bearing must be flush with front surface
of baseplate. To do this, tighten front bearing re-
taining screws first. Seal on bearing should face
outside. i

] B '
— To replace, reverse procedure and check belt
tracking (215). ‘ ‘ '

217 Disk Drive Locations

H ooa o &

218 not used
219 not used

211-219

Legend

Shaft assembly
Bearing retaining screw
Spacer

Pulley

Idler assembly
Motor cable

Drive pulley
Motor clip

Guard plate

Drive belt
Fanblade ___—
¥ Fan guard

\
3

z[=]=[-1z]o[~]["lo]0l=]>]

EC 823146

PN 1618887

Date 9/15/74

3741 ML

216



220 Disk Cover Interlock

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 0.050" (1.27 mm).

— Tighten spring mounting screws.

2271 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. |

— Yellow wire goes to LED terminal marked Y.

CAUTION

Before closing

>
?V "';9 \§|§\’l
~
N
]
[}

cover, positio/

actuator bail,
located on cover, y
P
under pressure
pad arm.

CAUTION
Make sure that correct wires are connected to
the LED.

EC 823145
Date 9/15/74

PN 1618888

222 Collet Assembly

Removal and Replacement

— Power down.

— Rémove 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

Disk Collet Assembly

~
\ .
@ S~ Yellow Wire
~

@é/mack Wire
.
e @ \

Legend
LED assembly mounting screws
E Collet assembly mounting screw
LED assembly
B} Head load actuator
@ Cover pivot
Collet
@ =
(28
VA \@
_ e
// g
EC
823146 PN 1618889

Date 9/15/74

3741 ML

224



225 Leadscrew and Head Carriage
Assembly Removal and
Replacement

Removal
"— Center head carriage assembly (226G) on

leadscrew by moving stepper motor wheel
(226M).

— Loosen limit stop clamping screws (226C and
226)).

— 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

release terminals.

Green

Red

Black

White

— 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 stop (226J)

EC- 823146 826065
Date 9/15/74 8/1/75

PN 1618890

Replacement

Check for 0.020"" + 0.015" (0.508 mm = 0.381
mm). Adjust by rethreading if necessary (226T).
Center head carriage assembly (226G) on
leadscrew.

Install limit stops (226C and J) on each end of
leadscrew with limit stop projections pointing
toward head assembly as shown above.

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 with holding screws
(226K). Check for about 0.030"” {0.762 mm)
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



226 Head Locations

&
5
C) /1

&

om B BoE

Ba

| ~] 2]

227 not used
228 not used

225-228

&

-
(1]

BREk DEHERSHRSmEREES

gend

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)
Spring washer retainer
Spring washer

Upper bearing

Clearance

EC 823146

Date 9/15/74

PN 1618891

3741 ML
226



229 Stepper Motor

'Removal and Replacement

— Power down.

— Remove wires by pressing down with small
screwdriver to release terminals. —

Black
White

Yellow
Red
Blue

— 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).

— Loosen the two screws

EC 823146 826065

Date 9/15/74 8/1/75

PN 1618892

230 Stepper Motor Adjustment

(Perform with disk drive unit in upright position)

N}| holding stepper
motor bracket to baseplate.
Move stepper motor away from the leadscrew

Loosen screw in leadscrew wheel and slide
wheel up on leadscrew so wheels can rotate
without touching.

Rotate wheels to obtain this relationship.——
Pull leadscrew wheel down until pins on
stepper motor wheel fit into notches on lead-
screw 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.j

Phase O
Top View, Front

Rotate the stepper motor wheel by hand four
revolutions. If any binding of the wheel is
felt, repeat the stepper motor adjustment.

Do the Head Adjustment (231).

229




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 is up. If white sticker is
not present, rotate hub 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
(230P) between the stepper motor and lead-
screw wheels for the type used.

E H-— Leadscrew wheel
White — 025" £ .005"
~— (0.635 + 0.127 mm)
™~ Ste

pper motor
Black wheel

Steel p‘";is_ (0.608 1 0.12

— (0. + 0.
White (0.508 + 0.127mm)

229-231

Note: 1f leadscrew wheel has been replaced, If all three conditions are correct, securely tighten
the slot should be 25-40% full with IBM #23 the leadscrew clamping wheel. (Use the short end
grease. ) of an allen wrench in the screw). If all three con-

‘ ditions are not correct, repeat this procedure

L. 4 (231) starting after ‘Install CE tool'.
— Position the stepper motor and leadscrew ‘

wheels to Phase O relationship by rotating the

— Position and fasten phototransistor holder with
stepper motor wheel.

mounting screw so raised edge is contacting
but not pressing against CE tool.

— Remove CE tool.

— Rotate stepper whee! four revolutions and check
for binding. If binding occurs and clearancem
(230P) is correct, replace leadscrew wheel and
stepper motor assembly.

— Do the lower limit stop and upper limit stop
adjustments, (232 and 234).

— Reinstall disk drive cover (221) and test disk
drive by using the disk alignment tracks on the
CE test diskette PN 2455026. See Display Data
Head Alignment Service Check (page 8-1).

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, un-
damaged 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 tool clearance.

2.  Phase O relationship between the stepper
motor and leadscrew wheels.

3. Specified clearance between stepper motor
and leadscrew wheels.

EC 823146 826065

PN 1618893 3741 ML
231

Date 9/15/74 8/1/75




PN 1618894

EC 823146 826065
Date 9/15/74 8/1/75
232 Lower Limit Stop Adjustment {Two corner projections and the arrow on the

stepper motor wheel (234M), should point toward

— Be sure that head is adjusted for track 00 and the front of the disk drive.)
that leadscrew and stepper motor wheels (234L)

and (234M), are in this position for track 00. — 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"" + 0.001"" (0.305 mm +

0.025 mm) between lower limit stop projection

and bottom of head carriage assembly.

E — There must be
& ! =) clearance be-
! tween stop and
frame.

——

Top View, Front ™)

— Make sure lower limit stop clamping screw is P Front View

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

232



234 Upper Limit Stop Adjustment

/_r. )
ﬁ D
— Start this procedure from rear of disk drive. '
— Loosen clamping screw in upper limit stop .
— Move head carriage assemblyﬂup by turning ‘

stepper motor wheel; 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 the first phase 0.

s= EhE @
Al

= -]

Top View, Front

— Position upper limit stop so its projection is n '
behind the head carriage assembly, and clamp-
ing screw faces directly back as shown below.

— Tighten clamping screw while maintaining
0.030"" + 0.005" (0.762 mm % 0.127 mm) be-
tween stop body and top of head carriage
assembly.

e wi

r‘l Ig—:_:::

X

=

Rear View

— Install cover.
— Install disk drive.

233 not used
235 not used
236 not used

EC 823146 PN 1618895 3741 ML
Date 9/15/74 ‘

232-236 . 234




237 Disk Top Cover Vertical Alignment Checks

If the machine has eccentric bolts [} :

Loosen the eccentric-bolt locking nuts.
Loosen the clamping screw .

Make required adjustment by turning the
eccentric bolts.

Tighten the clamping screw .
Tighten the eccentric-bolt locking nuts.
Perform 238 if necessary.

If the machine has a bar-type bracket E instead
of the eccentric bolts E

Loosen two screws in the bar .

Loosen the clamping screw .

Make the required adjustment by moving the
drive unit about. When it is in position,
tighten the clamping screw.

Raise the bar to seat against the base of the
drive unit and tighten the two screws in the

bar.
Perform 238 if necessary.

238 Disk Door Lateral Adjustment

Loosen the four bracket mounting screws
Move the lower bracket right or left to center-
the door E .

Tighten the four bracket mounting screws.
Perform 237 if necessary.

Clamping
Screw

Eccentric

Bolt

EC 823146 826065
PN 1618896
Date 9/15/74 8/1/75
: : Door
Top Cover
Door
Top Cover — “ ”
Good Door
Top Cover - H:j “
Bad Door
Top Cover —— L[=E J [
Bad

Bracket Mounting
Screws (4)

43/



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

boundaries of the selected data set.

Error
Code Type
B Incorrect Data
Set Label
240 not used

241 not used

237-241

Mode

X X X X X

X X

X

1 4 6 13 23 27 29 33] 135 39
| | [TTT TP Ld] IRILdl IBI‘I.I IIELI
ecor eginning n
HDR1 Data Set Name Length of Extent of Extent
41)42/43] |45 73| F75 79
|
L End of Data
Multivolume Indicator
File Protect Verify Mark
Accessibility
Bypass Data Set
Causes What You Do

BOE is greater than EOE or EQOD.

BOE is less than track 01, sector 01.
EOE is greater than track 74, sector 26.
EOD is greater than EOE + 1.

EOD is greater than track 75, sector 01.
Record length is 00 or greater than 128.

BOE, EOE, or EOD sector number is 00 or is
greater than 26.

The third position in the BOE, EOE, or EOD is
not a zero.

Data is entered in positions 23 and/or 24.

One of the following conditions existed when
you tried to select a mode from the Index track:
— The current sector address displayed in the

status line is either: 01, 02, 03, 04, 05, 06, or 07.

— Position 4 in the label doesn’t containa 1.
— The data set label has been deleted.

A card read function was selected in a data set
that had a label containing a B in position 41
(bypass indicator).

Note: You must press FUNCT SEL lower, M and REC
ADV after making correction to the label.

Reset and correct the BOE, EQE, and/or EOD.
Reset and correct the BOE.

Reset and correct the EOE.

Reset and correct the EOD and/or the EOE.
Reset and correct the EOD.

Reset and enter the correct record length.

Reset and enter the correct sector number.

Reset and insert a zero in the third position.

Delete data entered in these positions.

Reset and press REC ADV to locate the desired label.

Reset, enter a 1 in position 4 of the label.
Change to another label or enter an undeleted label.

Advance to a data set with a valid label and reinitiate the
card read function.

Remove the bypass indicator. If a card read was initiated
while in the enter or update modes, the EOD was not up-
dated to reflect the new records. To recover the data,
change the EOD to equal the EOE. Search the data set
for the last record written, press REC ADV, note the cur-
rent disk address from the status line, return to the index
track, and change the EOD to the correct address.

EC 826065

PN 1619554

8/1/75

3741 ML
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242 Leadscrew Service Check

Spring washer

Leadscrew bind
service checks: \

— Leadscrew nut
service check

0.020"" £ 0.015" k
(0.508 mm £ 0.381 mm)

242

EC 823146

PN 1618898

Date 9/15/74

— Spring washer service check. Check for about
0.030" (0,762 mm) up and down movement
of leadscrew against spring washer.

_— Leadscrew wheel

E B_o.ozs" +0.005"
White< | l

=(0.635 mm = 0.127 mm)
~ Stepper motor wheel

Black —

_0.020" £ 0.015""
&7—(0.508 mm % 0.381 mm)

White —

Steel pin

. 243 Phototransistor Assembly

Adjustment

— Access to track 0.

— Remove cover, if necessary.

— Loosen mounting screw, and move photo-
transistor assembly to left.

. — Install CE toof 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.

— Remove leads. (Yellow wire goes to
terminal marked Y.)

— To replace, reverse procedure.

=D

y/
Install CE tool by
screwing thumbscrew
into drive hub.

/

Rotate CE tool
so it contacts
this surface.

— Leadscrew wheel and stepper motor service
check.

Determine type of stepper assembly (below)
and check for the specified clearance for type
used.

244 Machine Locations

Legend

Terminal board (TB1)
ﬂ Ac line filter

Power supply ac cable



245 Disk Operations Timings

The following chart provides approximate timing
information for search, copy, and initialization
operations on the 3741. Timings are shown for
the normal sector sequence (1, 2, 3, ... . 25, 26)
and for the alternate sector sequence (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.

242-245

Operation Number of Normal Sector Alternate Sector —
Records Sequence {01) Sequence (02)
Disk 1 Disk 2 Disk 1 Disk 2
Search end 1898 (Assume
of data EOD is 74001) 5 sec 5 sec 5 sec 5 sec
949 (assume
EOD is 37014) 3 sec 3 sec 3 sec 3 sec
400 (assume
EOD is 16001) 2 sec 2 sec 2 sec 2 sec
Search on 1898 30 sec 8 sec 30 sec 8 sec
sequential
content 949 15 sec 8 sec 15 sec 8 sec
400 8 sec 8 sec 7 sec 7 sec
Search on 1898 5 min 5 min 2 min 2 min
content 30 sec 30 sec 50 sec 50 sec
949 2 min 2 min 1 min 1 min
45 sec 45 sec 30 sec 30 sec
400 - 1 min 1 min
10 sec 10 sec 40 sec 40 sec
Disk 1 min 1 min
initializa- | —————— 60sec | ————— B0sec | ————
tion
Image copy 1898 plus 3min | 10min [
index track 30 sec
Data set 949 10 min L 9min |
copy
Data set 400 4min | 3min |
copy 30 sec 50 sec
EC 823146
- 826065 PN 1618899
Date 9/15/74 8/1/75

3741 ML
245.1
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301 Part Numbers and Cause Codes

Part Name

Ac line filter
Brightness control

Chassis and CRT
assembly

Converter

CRT socket .
assembly

Display PC board
Display signal
cable

Power supply
cable

Power supply
PC board

Yoke assembly

Cause Codes

Number

2192519

2455605

2455625

2455603

2455699
See Parts
Catalog

2456372

2456361

See Parts
Catalog

2455601

Adjustment. 01. Dirty 22
Bent 07 Grounded 28
Damaged 20 Loose 34
Defective 21 Open 42

302 not used
303 not used

301-303

IR Code
600-07

200-04

200-02

200-03

200-06

200-05

100-05

100-08

600-04

200-07

Short
Worn
Other

46
70
00

EC 823146

8260685

Date 9/15/74

8/1/76

PN 1618901

3741 ML
301



304 CRT Locations

Legend

CRT high voltage anode
Display signal cable

Display PC board

3} Yoke cable connector
Chassis and CRT assembly

Yoke assembly
Converter

CRT socket assembly
Brightness control

Centering rings

|ec 823146

Date 9/15/74

PN 1618902

I DANGER:
12,000 Vdc

— Power down.

— Ground both the CRT high voltage anode and
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.

Plant—— [ -‘g}%«PROBE POINT + 12 B D
~ IBR GRAY BLK - wier BR BR A 323
Date— ' BLu BLK BLK 373
S Y— YO |W]|R Y w BR o v 3 3 C
o
EC 9T BT sTe 7T8 9 T1o 11 1213 14T15 16T17 187|858
(Back side) |4 ‘ ‘ Lo b

e ——————

Blu W/Or
Orange W/Or
Red— [—wor o
rrryy rrrrryg .
- Uritiiiirii o - Display PC board
a. ABCDEF CE pins

CRT Socket Wire
Pin Color

Brown
Black
Red
Orange
Unused
Unused
Yellow
Brown

O ~NOOH WN —

PC Board
Terminal

16 or 18
14
8
15

17
18 or 16

Charécter Yoke
Brightness Control

Converter

Save the clamping ring; it is
not part of the yoke assembly

'1//// NG

Note: Disconnect wires
9, 10, 11 before removing
display unit.

304




305 circuit Diagram

Display PC board

3741 ML

High Converter
High \ijoltage \éggﬂgior 1-5 !
groun 1 ——— —_— R
| e
—0D1 2—] b )g —T‘- T
6 =2 — - =2 -——
—o13— 18 g L
Signal gnd 7|400 vd = ST
—DO06 c by
R I
—w T3 il
-—D08 8 b
] Brightness Y .
+12 Vdc control 4 < Feedback
—--B08 /V %‘ {oscillator)
——B09 10 A
1
12}—+12 Vdc Horizontal
Wiggle control Character master
——B05 (wiggle 13}—Wiggle sweep pulses
sweep) Horizontal
contro! slave
14
15 Character
16 yoke
Ly ] 0]
- =FIn 1
— N N
Video Video (dot) .
BO7 amplifier 17k video ;/;l;t;cal
63vde | ]
—B12 18}-Heater +6.3 Vdc
—B13
5802 S —————
i Vertical line
Verdical 803 control . A|-Vertical deflection
Horizontal B |- Hori ;
Horizontal 810 sweep orizontal deflection
_(d_efle_ctoL) _Cl-Horizontal deflection
+12 Vdc
D09 DF+12 Vde
' B Pins 4EE —+12 Vd
e ’ b10 FF+12 Vdc
I D Pins ~12 Vdc ¢
j D02
EC 823146
PN 1618903
Date 9/15/74

304-305

305



306 Cable Extender (PN 5998763)

Loosen the cable clamp to permit connecting
the cable to the extender without strain.

307‘FC Card

L4
' —n TP 24
T h \ !
E aeop B TP 23
1 || }
O H :I Wl O O
) ol _Jol_h t
Test pin . |
location ||Tp 1 !
path 1 =5 i1
~dl TPA3 g ™22l |
N~ 1 ez || "y
[ R TT i oo i |
! ~ <l Falh
: : TP 11) M "
| TP 21
0 —— s 10
TP 2 H " }7P20
J q TP
\‘ : I TP18
| !
\ e} |,
‘ eI
| e, i 1 G O
' LGELY I
— [ lb O
\ fres 1 ) jieTer
_4 = d
™3%=""1ps P15 TP 16
AL PN-EC J
Signal cable File cable

EC 823146

826065

Date 9/15/74

PN 1618904

8/1/75

308 Machine Locations

_—F-
piuiutl &,

LTI T
==

Legend
AC line filter

Power supply PC board
Power supply dc cable

309 MPU Locations

/—Hinge End

L
& All]
‘l D ~/>
F A \\Bm
N 21 |9 N
5% 0 c
N g S~
K3 P 0 T
3] 0 /DL
/] v
QI a 13l e

N
AL
s}
m
—
—)

Cable connectors G I I

Cross connectors

306



311 voke Adjustment

The objective is to align and center the display in
.the viewing mirror.

DANGER
Due to high voltage (12,000 Vdc 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 Vdc \

N

Yoke assembly

]
\ and wires
\ 12 Vde

4 !
Clamping L4

screw N———— 400 Vdc

310 not used

306-311

Power On Method

Power down.
Ground CRT anode.

)
Loosen the clamping screw and slide the
yoke into contact with the fat part of the
crT B§.

Orient the yoke with the wires away from
the PC board [J .

Using just your fingertips on the screwdriver
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.

Power up. After warming up, the display
status line should show XN.

Adjust the brightness control to get a raster
which is clearly visible but is not too bright
and is not enlarged.

Rotate the yoke to make the display
straight on the viewing mirror.

Note: The voltage on the yoke is 12 Vdc.

Rotate the centering rings (304K) on the
end of the yoke to center the display on the
viewing mirror such that the operator can
view both the upper and lower lines in a
normal seated position,

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.

Power Off Method

1. Power down. I

2. Ground CRT anode.

3.  'Loosen the clamping screw and slide the

10.

1.

yoke into contact with the fat part of the
CRT.

Orient the yoke with the wires away from
the PC board.

Using just your fingertips on the screwdriver
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.

Power up. After warming up, the display
status line should show XN.

Adjust the brightness control to get a raster
which is clearly visible but is not too bright
and is not enlarged. -

If adjustment is needed, power down and
ground the CRT high voltage anode to dis-
charge the high voltage power supply.

Rotate the yoke and/or centering rings {on
the end of the yoke) to correct the position
of the raster on the viewing mirror.

Power up. After warming up, the display
line status should show XN.

Repeat steps 7 through 9 until the adjust-
ment is satisfactory.

|EC 823146

Date 9/15/74

PN 1618905

3741 ML

3111
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-401 Part Numbers and Cause Codes

Part Name
Ac line filter

Audio feedback
device

Cover, bottom
Cover, top
KBD PC

board ,

KBD signal
cable

Key module

Space bar
module

Toggle switch

Toggle switch
cable

3sw
4 sw

\\ Cause Codes

|
"‘Adjlustment 01

'Bent 07
Damaged 20
Defective 21

402 not used
403 not used

401-403

Number

2192519

1611403
2455127

See Parts
Catalog

See Parts
Catalog

2456460

See Parts
Catalog

See Parts
Catalog

1620065

2455148
2456292

Dirty 22
Grounded 28
Loose 34
Open 42

IR Code

600-07

040-02

040-00

040-04

040-07

100-06

040-08

040-09

040-03

040-01
040-01

Short
Worn

46
70

EC 823146

826065

Date 9/15/74

8/1/75

PN 1618907

3741 ML
) 401



407 Keyboard Disassembly/Assembly
and Locations

Important! Work cleanly. The keyboard assem-
bly MUST be kept free of dirt.

— Lay the keyboard down on its key tops and re-
move 6 screws from the bottom.

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 on a smooth, clean surface. If
the all keys unit is lifted and a key has been
pressed, the flyplate of the pressed key will
jump out of its module.

— To reassemble the keyboard, follow the above
instrigctions in reverse order.

CAUTION

The keyboard baseplate (407N) has a projection
that should fit through holes in insulation (407M)
and contact the PC board (407G). Be sure the
base plate is assembled correct side up. Incorrect
assembly might result in a ground circuit failure
that intermittently causes extra characters.

407

EC 823146 826065

PN 1618909

9/15/74 8/1/75

Space Bar Removal

— Hold the ends of the space bar and pull up to
slide the bar off the key stems.

— |f pivots need to be removed, insert a screw-
driver tip in the slot in the side of the frame and
twist the screwdriver slightly until the pivot
is removed.

Space Bar Installation

— Press the pivots into place in the frame.

— Place the space bar in position over its key
modules.

Guide the stabilizer into the slots in the pivots.
— Press the space bar down onto the key stems.

Frame

Space Bar
Stabilizer

Pivot

Key Module Removal

— Disassemble the keyboard.
— Use the key top pulling tool to lift the key top
buttons from the key positions to be removed.

CAUTION
Be sure that no keys are pressed.

— Lift one edge of the all keys unit about 0.5
in (12.7 mm) and push and wiggle the failing
key modules down until they snap free. If
the keyboard has a contamination shield, note
that the module retaining ears must clear the
chassis as shown, but they are not visible.

<D

—
]

Chassis

%

— Lift the all keys unit, leaving the loosened
modules.

Key Module Installation

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.
Reassemble the keyboard.

|
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407 Keyboard Disassembly/Assembly and Locations (Continued) Allkeys assombly

Keytop

Key module

Flyplate

Toggle switch

Toggle switch cable
Keyboard PC board
Keyboard signal cable
Audio feedback device
Pad area

Probe points

I¥% Insulator

[NR Base plate

Contamination
Shield

z|z|- = Izlol=lnlola =]

Projections on
these plates pro-
vide continuity
for ground.

Part Number
and EC Level

CAUTION
Square pins misaligned
may damage connector.

el gl J—OR—
» SA CLOSED
Keyboard Cable Chart
D B B02 SPEED SELECT switch - D02 —-Bit0
B03 PROG NUM SHIFT switch D03 +8.5V Power
2l o o B04 AUTO DUP/SKIP switch D04 —Bit1

o o B05 AUTO REC ADV switch D05 —Bit3

o a B06 —Bit2 D06 — 5V Power

S5 BO7 —Bit4 D07 —Bit7

O 0 B08 —Bit6 D08 Ground

o BO9 + 5V Power D09 —R Time

0D B10 +5V 7 — usOsc D10 +Busy Tone

o o B11 — Power on Reset D11 +Keyboard Data

3l 8 8 B12 +10.8 Hz 5V Osc Gate Out
— —E ift Bit’|
404 not used B13 rror g:g K_a’g:ilza;a Shift Bi
405 not used
406 not used *Present only on Katakana machines.
EC 826065 .
PN 1619560
8175 - ) 3741 ML

404-407
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EC
826065 PN 1619561
8/1/75
410 clicker Service Check
See 407J for location.
%
0.005" + 0.001"
(0.127 + 0.025 mm)
T =
S|
Old Style l N L1 1)
New Style
b .
Service check; not for adjustment. 0.010"" +0.000”
-0.010"
(0.25 - 0.25 mm)
411 Keyboard Switch Circuits
Toggle PC Board
switch Band D Signal
cable test points  cable
e
AUTO REC ADV ,/qFF ARA BOS | | 2P8%
v — - {e -ARA
O oN —>> |_]‘9/ 4
/QFF ADS Boa | | 2-p-Bo4
AUTO DUP/SKIP ¢ ¢—] S o M) 3N ADS
o (e 1 »
NUM PNS B03 2-P-B03
PROG NUM SHIFT ¢ A\ T > PNS
CHAR
12008PS | g Bo2| | 2-P-B02
¢ — » e > -SS
. 600 BPS 7 4 ~
SPEED SELECT
(World Trade only) 2-P-DO8
—>>— GND
|ON D12
*KATAKANA SHIFT ¢—e—o >>— -Katakana
{Katakana machines OFF shift bit
only) D08
3»>— GND.
Keyboard PC Board MPU

Note: The up position is open circuit on the SPEED SELECT and KATAKANA
SHIFT switches only, all others are shown in the down position.

410



412 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, inspect 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 0.6 inch (12.7 mm) between the ends of the
spring.

) 1

Lo o

.

-

— Remove the keybutton from the key module
and remove the module from the keyboard.

408 not used _
409 not used \
413 not used -

414 not used

408-414

— Tape the keystem in the down position.

Holding the key module and flyplate as
shown, line up the ends of the flyplate
spring I with the tips of the flat spring
I3 attached to the keystem.,

Insert a small stylus or straightened paper

clip through one of the access holes in the
key module

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 tabér in the center
slot and form the ears if necessary.

Right Wrong

EC 823146 | 826065

Date 9/15/74 8/1/75

PN 1618911

3741 ML
412



415-1

EC 823146 825853
PN 1618912
Date 9/15/74 | 11/15/74 N -
415 CE Mode See note 1 \ /— See note 2
i4
Key Codes DISK2 | DISK2 | DISK2 | READ | PUNCH PRINT |COMPUTE] DISPLAY | DISPLAY [DISPLAY
COMM cory REC REC RET TO TO TO PRINT TO FIELD FIELD FIELD FIELD
See note 3 gksp | Aov |inpex | EoF | eop | REC £op | TotaLs [ToTaLs | ProG | name ]
SEARCH RETURN| peoe | pecete | O'SPLAY foiseLay | oispLay
ENTER | UPDATE | VERIFY SSS:E:TL:OSI\IE?EN'I" it SEE‘;F:DCH INTDOEX Lzm RLE::T 2:323 or06 | DATA
02 01 o€ 05 06 07 08 09 20 20 0A 2¢ oc oD Proof keyboard 20 |
FUNCT FUNCT HEX # s © FIELD DUP - 0 CHAR REC FIELD SEL SP
SEL SEL e < COR - / ADV ADV ADV PROG :
PEURS— |
2 38 30 2A 10 3E 1 12 13 21 22 23 14 i) 35 21 22 23 |
] | ] ] | | | | | ] | | | | ] ] | |
TAB REC FIELD + - ) ¢ \ | 1 2 3 & 8 9
BKSP BKSP Q w 3 R T ¥ u I 0 P RIGHT v ! 0
ADJ
36 3A 15 3D 3F 16 17 ] 28 25 2% | 1c 39 24 25 26 T
| | | 1 | 1 1 | 1 | | | | |
':IENVZ RESET A s> D F 2 ..‘. j i i SKIP j 5K GL
18 19 ac 1A 38 1B 27 28 29 | e 27 28 2 |
] | | | 1 | | 1 1
NUM ? - 1 { 7 8 9 CHAR ALPHA 1 2 3
SHIFT z X c v ] N M . BKSP SHIFT M .
1F F
| |
_ {
Example: For the M e |[L | [ B
key, 27 |§ the character code Key Code Display
for no shift key pressed. The £
first character of the CE mode 001 0 A A 00008 CEW
code is a 2. The second char-
acter is a 7. Bit lines B07, B— 6 00 00 00 07 00 00 00 00
D02, D04, and D05 should 00 00 04 02 00 00 00 00 02 00
be up (+), and bit lines BO6, 08 50 00 00 00 01 01 00 00 00
B08, D07, and D13 should be

down (-). See note 3

Bit Line Levels

First Character of
CE Mode Code

Up (+) and Down

Second Character of
CE Mode Code

Up (+) and Down

~

WP>OO~NOODWN=O

_ ResetKey | - +
| Note: Abit line off is up (+).
A bit line on is down (-).

(-) Bit Lines
B0o6 D02 D04 D05
2 0 1 3
+ o+ o+ o+
+ + + -
-+ o+ o+
- + + -
+ + - +
+ o+ - =
—_ + - +
- + - -
+ -+ o+
+ -+ =
- -+ 4+
- - + -

+ o+ -

MMOO®P>POONOO O WN=0

(-) Bit Lines
B0O7 B0O8 D07 D13
4 6 7 5
+ + + +
+ + - +
+ - + +
+ - - +
+ + + -
+ + - -
+ - + -
+ - - -
- + + +
- + - +
- - + +
- - - +
- + + -
- + - -
- - + -
+ - + o+

Notes:
1. For /O Adapter, this label is INPUT TO 3741.

2. For 1/O Adapter, this label is QUTPUT

FROM 3741.
3. For alpha and numeric keyboard interface
decode, see page 13-8.



415 (continued)

415

: Example: For a failing M

o DB T 4 - e o

See note 1»-—..\

Katakana CE Mcde

= e T T A an WL AN T T

— See note 2

Key Codes
See note 3

PRINT
REC

PRINT
T0
EOD

COMPUTE| DISPLAY | DISPLAY | DISPLAY
FIELD FIELD FIELD [ FIELD
TOTALS | TOTALS | PROG NAME

UPDATE

SEARCH
ICONTENT]

SEARCH

SEARCH
SEQ  {aDoRESS

CONTENT

search | RETURN
EOD
INDEX

PROG
LOAD

DELETE | DISPLAY | pisp Ay | DISPLAY
REC

PROD
STAT PROG DATA

2C oc oo
1 1 1

REC FLD SEL
ADVf ADV" PGM

key, 27 is the character code
for no shift key pressed. The
first character of the CE mode

§ code is a 2. The second char-

acter is a 7. Bit lines BO7,

i D02, D04, and DO5 should

fl be up (+), and bit lines BO6,

4 B08, D07, and D13 should be
j down (1. See note 3

B

Key Code Display

66 00 00

27

08 50 00 00 00 01 01 00 00 00

00 00 04 02 00 00 00 00 02 00

00 07 00 00 00 0O

Bit Line Levels

First Character of
CE Mode Code

Up (+) and Down
(-) Bit Lines

Second Character of

CE Mode Code

Up (+) and Down
(-) Bit Lines

MTMAO O W > © 0 N O O H WN =0

Reset Key

e —— — e — — L

Note: A bit li.ne off isup (+).
A bit line on is down (-).

B06 D02 D04 DO5
2 3
+

+

+ 4+ 4+ + + + + +0

TMOOTPOONDGADHWN=O

BO7 B08 DO7 D13
6
+

+

+
+
¥
+

+ 4+ 4+ + + + + + D

—_——— —_——_——-{ N

F I i TR TN N MRS L A

e e i A R I

EC 823146

825853

Date 9/15/74

11/15/74

PN 1618913

3741 ML

415-2



416

EC 823146 | 826065
PN 1618914
Date 9/15/74} 8/1/75
416 Disk FC Card 418 EBCDIC Collating Sequence
Order Corresponding
in the Character Hexadecimal
Sequence Number
.
T T ' TPi24o 1 Blank 40
! L :I 1 dp 23 (lowest)
O i il | o0 2 ¢ A
Test .pin . ! ! H ! { 3 '< :B
ocation TP 1 ——— = 1 . \ C
RN U I T 5- { 4D
1 TP 11% TP12' I:oo: ! I 6 + 4E
1 R 1 R 7 | 4aF
A e ; ¢ e
1; 2: TR :O ;I: ::) 9 ! 5A
! d i TP 194, _ :? ? 2g
\ 1
\ N Joe 12 ) 5D
Y el L / Group A 13 - 5E
EB Tgs TP;F}M: e o) 14 = 5F
: ' 15 - (minus) 60
— I O
\ f1es ! : :‘Q’n 16 / 61
TP3»=""Fpa TRiE TP 16 17 . 6B
9 18 % 6C
— 19 = 6D
" T P_N EC T 'J (Underscore)
Signal Cable File Cable 20 > 6E
21 ? 6F
22 : 7A
23 # 78
24 @ 7C
25 . 7D
(apostrophe)
: Disk 2 search 26 = 7E
. . . 27 W 7F
417 WMachine Locations sequential
content will 28 A ci
work with 29 B c2 Disk 1 search
either Group : 3‘1’ g gi sequential content
A or Group 32 £ o5 will work with
B but not 33 F [ this group of
34 G c7 characters.
both groups 35 " o3
before 36 | co
ECA022, 37 J D1
38 K D2
After I.ECA = o oo
022, disk 2 20 ™ Da
search is 41 N D5
. . 42 0o D6
like disk 1. = = =
44 Q D8
Group B—— 45 R D9
46 \ EO
47 S E2
48 T E3
49 8] E4
50 v E5
51 W E6
52 X E7
53 Y ES
54 z E9
55 0 FO
56 1 F1
57 2 F2
58 3 F3
59 4 F4
60 5 F5
61 6 F6
62 7 F7
63 8 F8
64 9 F9
(highest)




419 MPU Locations

MPU cables

2-J Disk 1 D
2-K Disk 2 {feature) 2
2-L

2-M Power supply

2-N Display 13
2-P Keyboard

2-Q

Interposer cards

Hinge end
/

MPU planar assembly I"

O 000000000

Part number
and EC level.

[

?EI

F

-Sy‘nc clock —

PN
I‘\%%

il
1D realder[17 >

i

-

Card cover

Feature half
planar

Part number

and EC level.

Note: On memory, sync clock, ID reader, and terminal
1D cards, the part number and EC level are on the con-

nector block.

416-419

Feature cables

1-N BSCA
1-P Printer
1-Q

1-R Printer

QVVOOVAVOOO

QOVOOOVDOO

Attachment half
planar (Data Recorder)

EC 823146

825853

826065

Date 9/15/74

11/15/74

8/1/75

PN 1618915

FF

3741 ML
419-1



EC 823146

Date 9/15/74

PN 1618916

This page is intentionally left blank.
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501 Part Numbers and Cause Codes

Part Name Part Number IR Code , Cause Codes
AC line filter 2192519 600-07 " | Adjustment 01 | Dirty 22 | Short 46 |
Bent 07 | Grounded 28 | Worn 70 |
BSCA cable 2455893 100-03 * Damaged 20 | Loose 34 | Other 00
Defective 21 | Open 42
Communication line cable 2455119 100-03
ID reader motor 990-01 -~
60 Hz 115V 2252233
60 Hz 100V 2252234
50 Hz 123.5V 2252235
ID reader 990-01
60 Hz 115V 2144255
60 Hz 100V 2144256
50 Hz 123.5V 2144257
Interposer card 2731011 300-08

Jumper (memory/feature) 1794401

Keylock 2455097 990-02
Line coupler cable 2455894 100-03
Line plate cable 1611380 100-02
Telephone /PD cable 2469321 100-02
Modem cable - 2455573 100-02
MPU cross connector 2731026 300-02
MPU cross connector (wide) 2732453 300-02
Multipoint audible alarm 2197244 990-02
Optional 40’ modem cable 1611341 100-02
Data recorder cable 1610677 100-02

1/0 adapter cable :
20 , 1620318 100-02
40 1620319 100-02

502 Lists MPU Planar, Half Planars,
Line Adapter, and Cards

EC 823146 825853 | 826065 PN 1618917 3741 ML
Date 9/15/74 | 11/15/74 | 8/1/75

501 . 501




502 cCards, Planars, and Half Planars (Part 1 of 6)

Cards

VFO

Memory 2K

ROS Feature
Feature group A
Feature group A (Katakana)
Feature group A and record insert
Feature group A and record insert

(Katakana)

Record insert

Proof keyboard
Proof keyboard and record insert
Proof keyboard, record insert and
feature group A
Proof keyboard, record insert and
feature group A (Katakana)
Proof keyboard and feature group A
Proof keyboard and feature
group A (Katakana)
EBSCA ROS
ASCII ROS

Katakana ROS
Sync clock
Terminal ID

ID reader
Autoanswer basic

Autoanswer interface
Receive

Transmit

Multipoint feature
WTC PSN

WTC equalizer

WTC cable card

IR Code

300-07
300-05
300-06

300-06
300-06

300-06
300-01
300-01
300-01
584-81

584-81
584-87
584-89

584-81
584-81
584-81

PN

8523120
*8230516

2455111
2455544
2455490

2455491
2455494

1610661
1610662

1610663

1610666
1610664

1610665
1620270
1611361

2455544
5863575
8521286
8521326
5861862

5862829
5862859
5862858
8523689
5863123
5863944
5864174

EC 823146

825853

826065

Date 9/15/74

11/15/74

8/1/75

PN 1618918

PN PN

8527646
8238725

2456220

2456221
1620160

1620159
1620160

1620163

1620166
1620164

1620165
2469421

5863763

5864233

PN

PN

* Some memory cards may have a B/M number 8234646 above the card number 8230516 on the shroud.
Disregard the B/M number 8234646 when ordering.

Note: Part numbers are in ascending sequence, the latest levels are shown on the right. When replacing
a planar, check the P/N of the removed planar. Use this P/N or a later level P/N. The P/N is lo-
cated on the connector shroud of the B, D, F or H connectors on the module side of the planar
(504). The P/N and EC may be scratched out at one loca

on the next location.

tion and an update P/N and EC etched

PN

502-1



N

502 Cards( Planars, and Half Planars (Part 2 of 6)

\

N

MPU Planars ~

Country Y

US, Canada, ltaly, France (QWERTY),

and Germany (QWERTY)
Denmark
Finland and Sweden
Germany (QWERTZ)
Norway

United Kingdom

Spain

Japan

Portugal

Belgium/France (AZERTY)

Latin America
Katakana

ASCII
Brazil

Feature Half Planars
Country
With BSCA only

Same all countries
ASCII

With 3713 Printer and second disk

US, Canada, Italy, France (QWERTY),

and Germany (QWERTY)
Denmark/Norway
Finland and Sweden
Germany (QWERT2Z2)
United Kingdom

Spain

Japan

Portugal

Belgium/France (AZERTY)
Latin America

Katakana
ASCII-
Brazil

502

IR Code

PN

2456950
2456954
2455311
2456955
2455300

2456951
2456950
2456956
2456957
2456958

2456959
1610670
1611329
2469306

IR Code

PN

2455839
1611327

2455073
2455090
2455088
2455092
2455086

2455094
2455081
2455082
2455084
2455076

2455674
1611323
2469328

300-03

PN PN

2455498 1610600
2456210 1610602
2455602 1610603
2455607 1610604
2455608 1610605

2455610 1610606
2455615 1610607
2455619 1610608
2455620 1610609
2455621 1610610

2455622 1610611
2455671 2469198

300-04

PN PN

2455075 2455263

2456127 2455989

2456145 2455996
2456143 2455995
2456146 2455997
2456142 2455994

2456148 2455998
2456129 2455991
2456139 2455992
2456140 2455993
2456128 2455990

2469240

PN

1620259
1620260
1620261
1620262
1620263

1620264
1620265
1620266
1620267
1620268

1620269

PN

2456027

1611432
1611439
1611438
1611440
1611437

1611441
1611434
1611435
1611436
1611433

PN PN

2469185
2469186
2469187
2469188
2469189

2469190
2469191
2469192

2469193 2469312

2469194

2469195

PN PN

1610616 1611442 2468702 2468726

2469230
2469237
2469236
2469238
2469235

2469239
2469232

PN

2469233 2469315

2469234
2469231

EC 823146

825853 826065

Date 9/15/74

1115174 | 871778

PN 1618919

PN

3741 ML
502-2



B02 cards, Planars, and Half Planars (Part 3 of 6)

Country

With BSCA, 3713 Printer
and second disk

US, Canada, Italy, France
(QWERTY), and Germany
(QWERTY)
Denmark/Norway

Finland and Sweden
Germany

United Kingdom

Spain

Japan
Portugal
Belgium

Latin America

Katakana
ASCII
Brazil

With EBSCA only

Same all countries

With EBSCA, 3713 Printer,
and second disk

US, Canada, ltaly, France
(QWERTY), and Germany
(QWERTY)
Denmark/Norway

Finland and Sweden
Germany (QWERTZ)
United Kingdom

Spain

Japan

Portugal

Belgium/France (AZERTY)
Latin America

Katakana
Brazil

PN

2455074
2455089
2455087
2455091
2455085

2455093
2455078
2455079
2455080
2455077

2455673
1611325
2469329

2456753

2456978
2456979
2456980
2456981
2456982

2456983
2456984
2456985
2456986
2456987

2456988
2469330

PN

2455262
2455279
2455278
2455280
2455276

2455281
2455265
2455274
2455275
2455264

2468736

1620244

1620245
1609265
1609266
1609267
1609268

1609269
1609270
1609271
1609272
1609273

2469242
2469904

EC 823146 825853 826065 PN 161892 0
Date 9/15/74 | 11/15/74 8/1/75
PN PN PN PN PN PN

2456026 2455964 1610615 1611421 1620016 2468703
2456035 2455984 1610629 1611428 1620023 2468710
2456034 2455983 1610627 1611427 1620022 2468709
2456036 2455985 1610631 1611429 1620024 2468711
2456032 2455960 1610625 1611426 1620021 2468708
2456037 2455986 1610633 1611430 1620025 2468712
2456029 2455966 1610619 1611423 1620018 2468705
2456030 2455967 1610620 1611424 1620019 2468706
2456031 2455068 1610621 1611425 1620020 2468707
2456028 2455965 1610618 1611422 1620017 2468704
2469881

2469244 2469894

2469245 2469901

2469246 2469900

2469247 2469902

2469248 2469899

2469249 2469903

2469250 2469896

2469251 2469319 2469897

2469252 2469898

2469253 2469895

2469905

PN

2468727
2468734
2468733
2468735
2468732

2468736
2468729
2469320
2468731
2468728

502-3



502 Cards, Planars, énd Half Planars (Part 4 of 6)

With 3715 Printer and second disk

US, Canada, Italy, France (QWERTY),
and Germany (QWERTY)

Denmark/Norway

Finland and Sweden

Germany (QWERTZ)

United Kingdom

Spain

Japan

Portugal

Belgium/France (AZERTY)
Latin America

Katakana
Brazil

502

PN

1620305
1620307
1620308
1620309
1620315

1620314
1620311
1620313
1620306
1620310

1620312
2469322

PN

2469218
2469220
2469221
2469222
2469228

2469227
2469224
2469226
2469219
2469223

2469728
2469701

PN PN PN PN PN PN
2469492 2469260 2469693 2469733 2469778
2469494 2469262 2469696 2469735 2469780
2469495 2469263 2469697 2469736 2469781
2469496 2469264 2469698 2469737 2469782
2469502 2469270 2469703 2469743 2469788
2469501 2469269 2469702 2469742 2469787
2469498 2469266 2469700 2469739 2469784
2469500 2469268 2469318 2469704 2469744 2469786
2469493 2469261 2469695 2469734 2469779
2469497 2469265 2469699 2469738 2469783
2469740 2469785
2469741 2469789

E 26065
C 825853 | 826065 PN 1618921
Date 11/15/74 8/1/75

3741 ML

502-4



502 Cards, Planars, and Half Planars (Part 5 of 6)

Country

With BSCA, 3715 Printer and
second disk

US, Canada, ltaly, France (QWERTY),
and Germany (QWERTY)

Denmark/Norway

Finland and Sweden

Germany (QWERTZ)

United Kingdom

Spain

Japan

Portugal

Belgium

Latin America

Katakana
Brazil

With EBSCA only

Same all countries

With EBSCA, 3715 Printer, and
second disk

US, Canada, Italy, France (QWERTY),
and Germany (QWERTY)

Denmark/Norway

Finland and Sweden

Germany (QWERTZ2)

United Kingdom

Spain

Japan

Portugal

Belgium/France (AZERTY)
Latin America

Katakana
Brazil

PN

1620283
1620285
1620286
1620287
1620293
1620292
1620289
1620291
1620283
1620288

1620290
2469323

2456753

1620294
1620296
1620297
1620298
1620304

1620303
1620300
1620302
1620295
1620299

1620301
2469324

PN

2468738
2468740
2468741
2468742
2468747
2468746
2468744
2468745
2468739
2468743

2469729
2469712

1620244

2469207
2469209
2469210
2469211
2469217

2469216
2469213
2469215
2469208
2469212

2469723
2469727

EC 825853 | 826065
PN 1619380
Date 11/15/74| 8/1/75
PN PN PN PN PN PN
2469471 2469282 2469694 2469745 2469790
2469473 2469284 2469707 2469747 2469792
2469474 2469285 2469708 2469748 2469793
2469475 2469286 2469709 2469749 2469794
2469480 2469292 2469714 2469755 2469800
2469479 2469291 2469713 2469754 2469799
2469477 2469288 2469711 2469751 2469796
2469478 2469290 2469316 2469715 2469756 2469798
2469472 2469283 2469706 2469746 2469791
2469476 2469287 2469710 2469750 2469795
2469752 2469797
2469753 2469801
2469881
2469481 2469271 2469716 2469757 2469802
2469483 2469273 2469718 2469759 2469804
2469484 2469274 2469719 2469760 2469805
2469485 2469275 2469720 2469761 2469806
2469491 2469281 2469726 2469767 2469812
2469490 2469280 2469725 2469766 2469811
2469487 2469277 2469722 2469763 - 2469808
2469489 2469279 2469317 2469724 2469765 2469813
2469482 2469272 2469717 2469758 2469803
2469486 2469276 2469721 2469762 2469807
2469764 2469809 2469889
2469768 2469810 2469893

PN

2469882
2469884
2469885
2469886
2469892

2469891
2469888
2469890
2469883
2469887

502-5



502 Cards, Planars, and Half Planars (Part 6 of 6)

With BSCA, 3717 Printer,
and second disk

Same all countries

With 3717 Printer and
second disk

Same all countries

With EBSCA, 3717 Printer,
and second disk

Same all countries

Half Planar in 3717 Printer

Same all countries (except Katakana)
Katakana

Attachment Half Planars
County
Data Recorder (129/5496)

Same all countries

1/O Adapter on 3741 Models
1and 2

Same all countries

Line Adapter Boards

County

Same all countries
Non-switched

Switched line
Public_switched network, WTC

Line Plate

Line plate assembly, WTC

502

1607406 1607457

1607404 1607456

1607407 1607458

1607438
1607439

IR Code 300-11

PN PN

2468902 2469336

1620188

IR Code - 584-00

PN PN

2455072 2469520
2455892 2469518
1611373 2469516

1780955

1607459

1607460

1607461

EC 823146 825853 826065

Date 9/15/74 | 11/16/74 | 8/1/75

PN 1619381

3741 ML
5026



EC 826065

8/1/75

PN 1619562

This page intentionally left blank.
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503 3715 Printer Cables and Jumpers — Feature Half Planar (Part 1 of 3)

L8 Cable Connector
(Interposer)

Legend
B
VFO card g J
i Il
E ROS feature card l'I Feature s N
T odil”> To 3715 Printer
v
Cross connector L
m ' Feature Half Q
Memory card (MPU planar) Planar U /To 3715 Printer
R
Memory card {feature half planar) \\
B , RS
Sync clock card NN

ID reader card

Terminal ID card E: & .
Feature half planar

Field update ROS . Sync Clock Card
e} ID Reader Card
j'l, Terminal ID Card

Cable connector (Interposer)

3715 cable pin numbering
ﬂ 3715 printer jumpers (503-2)
E 3715 printer signal cable (503-4)

ﬂ 3715 printer ac power cable (503-2)

EC 825853 826065
Date 11/15/74) 8/1/75

PN 1619382 3741 ML
5031

503



EC 825853

826065

11/15/74

PN 1619383

8/1/75

503 3715 Printer Cables and Jumpers — Feature Half Planar (Part 2 of 3)

3715 Printer Jumper Field.

e o o
\

,-’

A\

A\

\N

N\

Jumper for 40 Characters/Second

Jumper for 80 Characters/Second

N
P
L )
Q
e
\J
P i
w R
9 Feature Half Planar
4 {
L
5 Z
/ﬂ

\

NN

2\

AN
AR

Ac Printer Attachment Cable (3715)

3741

(48 Vac)

oz/Ground\26
03/Neutral\3¢

Socket Plug

Ac Power Cable Connector (3715 only)

Note:

Phase A to Neutral = 48 Vac
Phase A to Ground 24 Vac
Neutral to Ground 24 Vac

)]

Q
[

J—

el
L

Jumper for Printer Attached

Jumper for No Printer Attached

External Ac Power Cable

N -‘Tﬂ

Printer End



503 3715 Printer Cables and Jumpers — Feature Half Planar (Part 3 of 3)

‘ E Printer Signal Cable (3715)

_

3741

Power Supply
5 Vdc Connector

+5 Vdc (to A1-A3-D11 and A1-A3-D12)

o =0
oo NO

°R

Socket

Cable 1-P

Cable 1-R __—"

Ground

+5 Vdc (to A1-A4-D11 and A1-A4-D12)

(3715 Printer MLM 4005T)

(.2

A1-A4
(4005AA)
(Cable 1-P)

A1-A3
(4005AC)

7\

(Cable 1-R)

Half Planar | Cable (Half Cable (Printer Half Planar | Cable (Half Cable (Printer
Socket 1-R | Planar End) | Line Name End A1-A3) Socket 1-P | Planar End) | Line Name End A1-A4)
B02 D13 +End of Forms D13 * +5 Vdc . D12
* +5 Vde D12 * +5 Vdc D11
* +5 Vdc D11 * Gnd D09
* Gnd D09 * Gnd D08
* Gnd D08 BO8 Do7 -Forms Emitter A Do7
BO8 D07 -Print Wire Drive 8 D07 B09 D06 -Print Motor Drive B D06
BO9 D06 -Print Wire Drive 6 D06 B10 D05 -Forms Drive A D05
B10 D05 -Print Wire Drive 4 D05 B1t D04 -Forms Drive B " D04
B11 D04 -Print Wire Drive 2 D04 D03 B12 -Forms Emitter B B12
B13 D02 +Ready D02 D05 B10 -Left Margin B10
D03 B12 -Printer Reset B12 D06 B0O9 -Wire Check B0O9
D05 B10 -Print Emitter 1 B10 D07 BO8 -Print Motor Drive A BO8
D06 B0O9 -Print Emitter 2 B0O9 D08 BQO7 ~Print Motor Drive A BO7
D07 BO8 -Print Emitter 3 BO8 D10 B0O5 -Print Motor Drive B BO5
D08 - B0O7 -Print Wire Drive 7 BO7 D11 “B04 -Forms Drive A B0O4
D10 B05 -Print Wire Drive 5 B0O5 D12 BO3 -Forms Drive B BO3
D11 BO4 ~Print Wire Drive 3 B04 - <
D12. BO3 -Print Wire Drive 1 BO3
- : *From the +5 Vdc connector.
*From the +5 Vdc connector.
EC 825853 | 826065 PN 1619384
Date 11/15/74 8/1/75 3741 ML.
503 : 503-3

\



504 MPU Locations (Part 1 of 6)

©® Most of the logic required for the machine is
located on the gate.

® Card locations change when half planars are
added for the various machine models and
features. For example, the drawing on the
left shows the location of a memory card on
a 3741 Model 1 without features. The drawing
on the right shows the location of a memory
card on a 3741 Model 1 that has the feature
half planar installed (printer and/or second
disk).

Hinge end

EC 825853 825958 826065 PN 1618922
11/15/74 3/21/75 8/1/75
Level 2
Al
5>

O .
—‘_

\

O
am—

<,

T
PA|

)

m
al—

|

-n
\— Y st

Memory
card

= I/

/

v

Feature
half
planar

\/_

&

\

7
///,‘
444

N\
4

Hinge end

)

N

E

N
=
s

//
4 ,/"&\

AN

\)

A

I/i\‘

2
144,

504-1



504 MPU Locations (Part 2 of 6)

Iinterposers

B
13[;
~
A D D /
2. B 2
B N 2/
) 13 v
C 2
Level 2
D
G
E
F
Level 1
I T Attachment half planar cables

I K 1-J  1/O adapter/data recorder

1-K  1/O adapter/data recorder
Attachment I L 1-L —
half planar 1-M -

Feature half planar cables
P 1-N Data set (BSCA)
1-P  Printer cable
1-Q 4-wide connector
1-R  Printer cable

Feature
half planar R

MPU cables
2-J Disk1
2-K Disk 2 (feature)
2-L -
2-M  Power supply
2-N Display
2-P  Keyboard
2-Q -
2-R -

cover (2)

EC 825853 | 825958 | 826065
PN 1618923
11/15/74 | 3/21/75 | 8/1/75 3741 ML

504 504-2




EC 825853 825958 826065

11/15/74 3/21/75 8/1/75

PN 1619386 504-3

504 MPU Locations (Part 3 of 6)

VFO card

ROS feature card
Feature half planar
Terminal ID card

ID reader card

Model 3/4
half planar

Sync clock card

Memory card

zjof~ErJofoR=k>

Cross connector (504-5)

ROS
feature
card

ROS
feature

Socket p?’}’,FieId card

r
c [:J update i
Socketflﬁ ROS/,A
D P
1y -
Ll

Note: Field update ROS cards
are shown for reference only.

Model 3/4 half planar cross
connectors C, D, and L are
shown on 504-5.

Attachment
half planar

Cable connector (interposer) (504-2)
MPU planar

Model 3/4 half planar

Detail

Field update ROS

Attachment half planar

EBSCA ROS card

Model! 3/4 field update ROS

BEEEEEE®

Field Data recorder
update attachment

OR
ROS
feature
1/0 adapter VFO
card
attachment

1/0 Adapter iield
EC ROS update
ROS



504 MPU Locations (Part 4 of 6)

VFO card
ﬂ ROS feature card
Feature half planar
Terminal ID card

=} |D reader card
‘ ' Sync clock card

Memory card

Cross connector (504-5)

Cable connector (interposer) (504-2)

MPU planar

Mode! 3/4 half planar

Detail

B Field update ROS

&l Attachment half planar

EBSCA ROS card

Model 3/4 field update ROS

504

/ \l
> BSCA/PRT ||
2nd disk

feature

-Feature half planar

Terminal ID E

ID reader E
S U Sync clock
= > Memory
card
|
T V X z

EC 825853 826065
' , PN 1619387 3741 ML

11/15/74 8/1/75

504-4.



EC 826065 5045

PN 1619563

Date 8/1/75

. (Example: Model 1 (Example: Model 2 (Example: Model 3 (Example: Modei 4
504 MPU Locations (Part 5 of 6) ‘ with ROS Feature with ROS Feature with ROS Feature Card, with EBSCA and ROS
Vertical Planes Card) Card and 2nd Disk) 2nd Disk, and Printer) Feature Card)
Level —> 4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
Note: Shaded blocks represent cross connectors.
7 A : A : A : A L
. * * *
Represents 2 wide connectors % - 2 9 5 2 5 2
> =4 > < >
% > k] K]
o [°%
. B — B — B < | = B < —
Represents 4 wide connectors 7 — 3 — — 3 1 || % T —is (3 T
£ < g < 3| S < s | E <
3 o 3 © 3 <) o 2 3 ©
c 2 3 c £ 5 c|s|= 5 cl|=]2 El
Horizontal é ar- ;E, ar E o | £ % , | £ |Gate Latch
< «© © © -
b 1518 o s1518] o, 21218 o 5| 2|8 |End View
Cards ~ Rows o = ST 1 LElsr 1 ~M18150 1 — I 1El3M
{Sockets) ofg SiE | o | g (S8
E 2 E 2 2| e S 2|2 %
= |3 = 13l 12| | |3 le| 183 |5
2 5 © 2 o
3 =) g 2 S § 3 &
F 3 g H F 2 S ] &
—_ =4 —_ b4 2 _— I JRELEE SE— 2
- e £ .
G 5| 5 G & G 3
- s | al — - a
b=
H H H H
4 3 2 1 4 3 2 1 4 3 2 1 4 3 2 1
A 7 A
B B8 £
£ C_ £ %
Gate Latch
Cross D D D 1 End View
AR Connectors
(B! ' —_— _E ._E
_E _F £
S S &
H B H Z
1 2 3 a4 1 2 3 4 12 3 4 1 2 3 4
] W 2L e gL e bo2T 2‘
Q =|Z2 | O wglz 2 L= 8 Slz 9
y 28Es e RS e EE ;R8s
N o~ 3]
o3 oZx2 -2z 2 M
k=6 x &3 k 88 k Fdas
L L L L
5o 5o 5o 5 o Gate Hinge
38 3 58 3 :
Cable M o © M ) M < S " S End View
. T - g
Locations £3 e 2 sz
R I N_I8 §|°© n| [5S N[5 808
a2 K 2ln o ol @
83 = 212 2 [ = 2 2
P ¥ O P o Ol¥ O p ja O X Q pI* Q¥ O
* Present only with attachment half planar, - Q Q Q Q
**  Attachment half planar, when installed, 2 - 2 - 2
. o
is located here, R R £8 s R ES




B04 MPU Locations (Part 6 of 6)

® The part numbers shown are for reference only.
See 502 for card part numbers.

® Replace cards with one of the same or a later
part number, '

® Refer to service aid CEM for more information.

R
1% o« v oo

P

BEIBILLL

A

Ch w boma WSD e wWa PR R R )

8527646

Sync Clock, 56863575

Terminal 1D, 8521286

Yol g 4 g
B J i :

Hiapcagieasai

i b 4

g =

fooroathoflanipeann iy

i

55 % £ &3 % v

M o6 o 1
%1 .
Fitsny

. - PSRRI

Boe ow e

BIISSu9C

v Y i
CRIT 15 W W A
¥ i
» : 3
- &
;2 W ) %)
vl
‘' {
: 4
5,

ID Reader, 8524217

EC 826065

8/1/75

PN 1619564

3741 ML

504-6



505 MPU Planar Removal/Replacement
Procedure

See 502 for planar part numbers and 504 for
location.

Disconnect the cables.

— Remove the cross connectors.

Remove the studs holding the VFO and ROS
feature cards, and feature half planar (use long-
nosed pliers).

Remove the screws holding the planar assem-
bly (planar board, interposer cards, and stif-
fener) to the gate.

— Remove the planar assembly from the gate.
— Check memory jumpers on new planar board
‘being installed for correct location (507).

EC 823146 825853

826065

Date 9/15/74

11/15/74

8/1/75

PN 1618924

507 Memory Jumpers

Hinge end

\

505-1

Some planar boards have memory jumpers (501
for part numbers).

Part number e - \
— Reverse the above procedure to reinstall and and EC level. o 2/%
restore to the original condition. -~ 4o
‘ . Interposer cards 0/7
5006 Feature Half Planar Board Reassembly ' I : dd
Procedure ~ °co
| ~—_ L
— See 502 for half planar part numbers and 504 /,’/ ‘
for locations. 7/
— Power down. s // ‘\
— Remove MPU cross connectors 1-G and 1-H yd / 1
(504H). et \
— Remove the memory card (5604G), ————————— Remove mounting studs with long-nosed pliers. i “
— Reinstall the feature half planar which was ~ ; l‘
removed (504C), - ——————————————— — Fasten with mounting studs. Also, if it was // \
— Check feature half planar jumpers (16-4). previously removed, reinstall the EBSCA ROS e // ll
— Reinstall all MPU cross connectors. card (504T). i / 1
— 'Reinstal! the memory card on the feature half Z _ £ - ! -
planar (504G). 2K x 8 Bits 4K x 9 Bits 8K x 9 Bits
— Return to the place in MAP where you left to
come here (uniess otherwise instructed). : ;
3 4 3 4 3 4
5 6 5 6 5 6
7 8 7 8 7 8
9 10 9 10 9 10
1 12 11 12 1 12
. .
13 14 13 14 13 14
Model 1/2 Model 3/4 Model 3/4

Storage Configuration Plug Chart*

* To determine the storage capacity of a machine, get the part
number of the memory card and look in the list on 502-1.



B(08 Attachment Half Planar Removal/

Replacement Procedure (504Q)

1.  Power down.

2. Remove the card cover(s) and cover bar from
the gate.

3. Remove the VFO and ROS feature cards
from the half planar, if installed (504A and
504B).

4, Remove the cross connectors at planar
sockets 1-A, 1-B, 1-C, and 1-D.

5.  Unplug power cable from socket 2-M.

6.  Remove the cross connectors at planar
sockets 1-M and 1-L.

7. Remove the attachment cables from 1-J
and 1-K.

8. Pull all the plastic board fasteners from
the attachment half planar (carefully
hold the planar and use duck-billed pliers).
When fasteners are removed, the planar can
be removed.

9.  Carefully remove the half planar.

10. Remove the cable connectors (interposers)
from 1-J and 1-K.

11. To install attachment half planar, reverse
the above procedure.

509 not used

505-509

EC 825853

825958

826065

Date 11/15/74

3/21/75

8/1/75

PN 1618925

3741 ML
505-2



EC -826065 ~ PN 1619565 510
8/1/75 ‘

510 Terminal ID Jumpers

Each Bit Position
0/1' uou
1
o’l‘_"1"
0’J
Bit—=0 1 2 3 4 5 6 7
B (O o O O O O o0
ﬁ‘e'o o o O 0o 0 oo
).0 O O o O O [eJNo)
the{OOO o o O © o
2 /O 0O O O o0 O o) ,
-un:}- 1 -tm:g Feature Half
o O O O O O (o]
Planar Board
Byteso o O O O O o O
3 0 0 O O O o (o]
lo O O o O o (o JNe]
P L
—  m— 1D Character Jumper Placement
I_‘ r][_| IJ Row Hex 012 345 67 Hex 012 345 67
aler[ 380 000 85 |nfosf glQ g8g 05
Termina! {D Card . bla2| g@8 0009 58 |ojes| 580 50p 50
' clsa| g08 08¢ ga [rp|o7| 888 688 080
dfss| 500 085 00 [afos| gl 550 €O
eiss| 908 803 95 |- foo| g88 ggf 05
tles| 588 093 g8 |s|a2f §0g 000 50
9le7| 398 085 gg |'|a3| %0 999 5¢
njes| 40¢ g9 80 |ujas| g8g 88g 0O
ifeo| g98 836 £ |v|as| §0p 005 83
i|91]898 988 8o |w|as) g0p 805 59
k[o2] g88 588 8 |xjar| 888 005 g
1]o3| 596 590 g [vlns[ gBg 00 08O
mloa| g8 585 908 |:jao| g8p 9508 8¢




511

—mms DT

{72

FRELEEL - |2

pury
N

>
5"M
~

509-5611

ID Reader Locations

T8 1*

SRR

— | -
N =

ey

|||—

Japan ‘
115/200/208/239V, 60 Hz

Legend

Transformer
B3 Acline filter
Test points

) Terminal board
ID reader
Keylock

Feature half planar jumpers

FIERRHAT |

*Located on the power
supply transformer.

1
2
! ID Reader
ac Cable
L

All Domestic 60 Hz and
Japan 100V, 60 Hz

Keyl

Feature Half Planar

BSCA

ID Reader

PP PP

sP

Keylock

Feature Half Planar {Expanded Communications)

EBSCA

Multipoint
alarm

Jumper

Feature
half
planar

ID Reader

Py pry

S SSSSS

Keylock

EC 823146

825853

Date 9/15/74

11/15/74

PN 1618927

3741 ML

5111



EC 825853

Date 11/15/74

PN 1619388
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B12 Feature Half Planar Removal/
Replacement Procedure

— Power down,

— Remove the memory card (504G). -

— Remove terminal ID (504D), ID reader
(504E), and sync clock (504F) cards,
if installed.

— Disconnect the cables 1-N, 1-P, and 1-R. Dis-
connect cross connectors 1-Q, 1-E, 1-F, 1-G,
and 1-H. Remove the studs holding the feat-
ure half planar (use long-nosed pliers).

— Remove feature half planar (504C).

— Install the new feature half planar (504C).

— Reinstall the MPU cross connectors 1-Q, 1-E,
1-F, 1-G, and 1-H.

— Reinstall the memory card on the feature half
planar (604G) and the terminal ID (504D), ID
reader (604E), and sync clock (504F) cards,
if removed.

— Return to the place in MAP where you left
(unless otherwise instructed).

513 not used

512-5613

— Cross connectors 1-G and 1-H may have to
be removed.

EC 825853 | 826065

Date 11/15/74| 8/1/75

PN 1619389

512



PN 1618928

EC 823146 826065
Date 9/15/74 8/1/75
514 WPU Test Patterns
: !
Ratio
Test
Point H/Blank
The First Data Line * Characters

No  |HHHHHHHHHHHHHHHH
jumper :
26D02lH HHHHHHMH
2H.DO4/HH HH HH HH
2.G-D13| HHHH HHHH
2.G-D05| HHHHHHHH
2-H-D09| HHHHHHHHHHHHHHHH
2-H-802| HHHHHHHHHHHHHHHH

2-G-803) HHHHHHHHHHHHHHHH

2-H-D10{ HHHHHHHHHHHHHHHH

HHHHHHHHHHHHHHHHHHHHHHHH | No blanks

HHHHHHHHHHHH 11
HH HH HH HH HH HH 2/2
HHHH HHHH HHHH 4/4
HHHHHHHH HHHHHHHH |  8/8

HHHHHHHH 16/16
HHHHHHHHHHHHHHHH 32/32

HHHHHHHHHHHHHHHHHHHHHHHH 64/64

HHHHHHHHHHHHHHHHHHHHHHHH | 120/120

* In some cases the data /ine may start with blank character(s) rather than with
H character(s). Test point 2-H-D 10 may result in all blanks in such a case. Power

down and try again.

Hinge end

B .
Cc \
J
D \
f\ K /
x "
) \ ) /
H
| \ o | »
( Note: On memory, VFO, and ROS feature cards,
the part number and EC level are on the connector
\ block.

L
\

\ ////////////\Yu 7777777 7777N\®

ARt NNl dTRNERY

Memory sockets

514



515 1200 bps Line Adapter Location

4

Line
Adapter
—T"Service
Position

Line Adapter Board /

518 not used
519 not used

514-519

516 Bsca Error Logout

BSCA Error Logout

When in T, P, B, D, or R mode, the bottom
line on the display shows the following:

Mode depends on operation.

—1 1 0 0 001 004 000 001

001 0 A A 01001

Position Meaning

*1 Data terminal ready.

* 4 Data set ready -

* 7 Request to send.

*10 Clear to send.
**14- 16 CRC checks in receive.
**19: 21 NAKs received in transmit.
**24 - 26 Two-second time-outs,
**29- 31 Three-second time-outs.

*Note: 1 indicates on; 0 indicates off.
**Note: three-position decimal counts.

51 7 Feature Half Planar Locations

n [ m ]

BSCA or Expanded Communication
(EBSCA) Half Planar Board.

B D
//]
—_ 2 0 O
— /// 0 O
0 0O
o o
r o o
[a ]
Gl S UjlWwWilyY O o
o O
— 0o 0O
4 o o
~~ o a
] Ty+—_1l0o0
\\Q
HH TV |X]|Z .

EC 823146 825853

826065

PN 1618929

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

8/1/75

3741 ML
515



520 1200 bps Line Adapter Switched Line
Transmit Level Adjustment

The transmit level must be adjusted, at the transmit
card n to match the level specified for the data
coupler. Also, the autoanswer basic card must be
jumpered for that same transmit level (523).

Adjust the transmit output:
1.  Turn off the 3741 mainline power.

2, Disconnect the line coupler cable from line
adapter board E2 .

3. On the dB meter:
a) Set the 2W-4W TRANS/REC switch to
TRANS.
b) Set the bridging 600, 324 switch to 600.

4, Remove the autoanswer interface card from
line adapter board B2 [d .

5. ‘Jumper line-adapter-board pins 6, 7, 8, and
‘ 9 together to ground or, turn on ‘request to
send’ and unclamp the transmitter .

6.  Jumper line-adapter-board pins 4 and 5 to-
gether to turn on ‘data set ready’ .

7. Connect the dB meter’s black line terminal
to pin 10, and red line terminal to pin 11.

8.  Turn power on the 3741 and the dB meter.
9.  Adjust R3 on the transmit card to attain

the correct transmit level reading on the dB
meter scale [

10. Power down.

11. Remove the jumpers from the line-adapter-
board pins .

12. Reinstall the autoanswer interface card in
line adapter board B2 [d.

13. Reconnect the line coupler cable to line

adapter board E2 -

R1

EC 823146 826065 PN 1618930
Date 9/15/74 8/1/75
3741 Model 2 Switched
Feature : 1200 bps | . Line Lines
Half Planar ]::E Line Line Coupler Coupler
BSCA Adapter Cable
Cable .
Switched
I
Transmit level ] o Jrle || o] e ] [on
[1 [1 s continuously e
adjustable, from . . s
0dB to 15 dB : : S |l
s LB e
o R3 Fl; (’? o2 || |2 | ez |
o5
Space frequency (sealed) g Zf H . f‘
: Mark frequency (sealed) | e i

L

Transmit

Card

Line Adapter Board

520



521 BSCA-To—Line Adapter Cable

Line
Socket Half planar | Adapter
1-N Line name end End
B13 + Request to Send (RTS) D02 D02
B12 - Transmit Data (TD) D03 D03
B11 - Received Data (RD) D04 D04
B10 + Clear to Send (CTS) D05 D05
BO7 Ground D08 D08
D12 + Data Set Ready (DSR) | BO3 B03
D11 + Ring Indicator  (Rl) B04 BO4
DO7 + Data Terminal
Ready (DTR) | BO8 B08
D04 - 12 Volts B11 B11
D02 + 12 Volts B13 B13
522 Line Coupler Cable
Line
Adapter| Cable Coupler
D05 |Data Tip (DT) | White
D07 |Coupler Cut
Through (CCT) | Brown
D09 |Signal Ground (SG) Gray
BO5 jRing Indicate (R1) Violet
BO7 |Switch Hook (SH) Red
B08 |Data Modem Ready (DA) | Yellow |
B12 |Data Ring (DR) | Black
B13 |Off Hook (OH) | Blue

520-5622

02

13|

Line Adapter End

BSCA or Line
Coupler Cable

Line Adapter Cable
{provided with IBM machine}

CCT@

OH DT

7

Yellow

RI? DR?
||

Blue | White ,

Violet

EC 823146

826065

Date 9/15/74

8/1/75

PN 1618931

3741 ML

521



523 Autoanswer Basic Card

EC 823146

Date 9/15/74

PN 1618932

-dBlevel 0 1 -2 3 4 5 6 -7 -8 -9 -10-11 -12 13 -14 -15
Al X X X X X X X X
B X X X X X X X
C X X X X X X X
D X XX XX X | X
E X 1X XX X | X XX
F X | X X1 X X1X XX
G X{X[X XX |X1X
H XX |X[X X[X|X][X
| XX X[X XIX{X[X
J XIX[X|X[X[X]|X
K XXX X]|X[X]|X]X
L XX XX [X]|X]X][X

Jumper the attenuator pins in accord with this chart,
to match level requirements of the line coupler.
|l

Autoanswer Basic Card

Jumper as shown.

Austoanswer Interface Card

523



527 1200 bps Line Adapter Non-switched

Line Transmit Level Adjustment
Procedure

Direct attachment to a non-switched line usually
requires a zero dB transmit level.

Adjust the transmit output:

1. = Turn off the 3741 mainline power.

2 bis_connect the communication line plug and
* insert it into the TRANS/REC jack in the dB
meter cover

3.  On the dB meter:

a) Set the 2W-4W TRANS/REC switch to
TRANS.

b) Set the bridging 600, 324 switch to 600.

c) Jumper the line terminals on the cover to
the line terminals on the meter.

4.  Jumper line-adapter-board pins 4, 5, and 6
together to unclamp the transmitter and turn
on ‘request to send’ (528A).

6.  Turn power on the 3741 and the dB meter.

6.  Adjust R3 on the transmit card to attain the
zero dB output level on the meter scale . .

7. Power down.

8. Remove the jumpers from the line-adapter-
board pins (528A).

9. Reconnect the communication line plug.
525 not used
526 not used
523-527

3741 Model 2

Feature

Half Planar

|

BSCA
Cable

]:[ Line

1200 bps

Adapter

Non-switched

Communication

Line Cable
B

)| L

|

=1

Non-switched Lines

Communication Line Cable

Line Communication
Adapter | Cable Line
D05 4 Wire Transmit/ | Red
2 Wire
B12 4 Wire Transmit/ | Green or White
2 Wire
B0O9 4 Wire Receive Black
D13 4 Wire Receive Yellow
Transmit level
|—l D is continously
adjustable, from
OdB'to - 15dB
R1 R2 R3 /
\Space frequency (sealed)
Mark frequency (sealed)
] s N
Transmit Card
EC 823146 826065
PN 1618933 3741 ML
Date 9/15/74 8/1/75

527



528

EC 823146 826065
Date 9/15/74 8/1/75

PN 1618934

528 Line Adapter Board

B 2Wire — 4 Wire
- H e IS o I Iy [y For 2 Wire For 4 Wire
e o o
PN 8to09 7t08
1213 s 12t0 13 10 to 11
Note: 14 15 E 5 5] 14 to 15
Early L § s 8
boards 20 21 = & a 6
might 2.2 ;3 | | DO | B | B ®5 :
P e e 82 | [c2 02 | [E2 || o4 Use With
E:::rs » Echo Clear to
e Z Clamp Send (CTS)
e ®i8 B 3 Delay | Jumpered Delay | Jumpered
€ § 28
) g I 130 ms [20t021and| 200ms |17t 19
g TR My N N o DR (o BN 2210 23
Line Adapter Board 50 ms | 20 to 21 and 75 ms 17to 18
22 t0 24
Oms | 22 to 23 25 ms 17 to 16
CAUTION

The short delay combinations might cause inter-
mittent echo problems.



B30 Line Plate Cable and Jumpers

Card Base - Card End

U
=

Line Plate End

_ 8

( L ] 7

6

5

4

3

~ | - 2

1

0 N A
]
) . N
' Line Plate Cable
N Ringing Jumpers \ Card Card Line
A - Mandatory. Base End Signal Plate

B - Remo;e for two-ring delay in autoanswer. o8 B06 Current I?etect 2 A2
D13 B0O7 Data Indicator A4
B12 BO5 Data Ring A6
D05 B10 Data Tip A8
B13 B04 Current Detect 1 B1
. B04 B11 +12 Vdc - B3
g BO5 BOS Transfer Relay B5
D08 BO8 Ground B7

PSN Card Jumpers

OUOOUOOUO

é g<— Remove for two-ring delay in autoanswer.

’\/\_/m

529 not used

528-530

EC 0
825853 | 826065 PN 1619390

Date 11/15/74| 8/1/75

530



146
EC 823 825853 PN 1618935
Date 9/15/74 } 11/15/74
531 Feature Half Planar to Line Plate Cables
3741 Model 2
Feature 1200 bps . Line Plate
Half Planar BSCA Cable Line Adapter Line Plate _l: \ P
] [ —
Cable ™~
WT
Switched
Telephone
cable

532 Line Adapter Board

[::
S

Equalizer Card Jumpers

|
A1

>L] l-l Equalizer
N

i Equalizer

FJB1 FE1
=
E
2
e
|—
-1 |
- —
B2 C2
£
5 ||E
& =

531

| |
D1 E1
2
0
Q 8 .9
2
24 [a4]
“ — o/
D2 E2
e5
-g o4
3
[}
o
Q £
.q—, o7} 2
g 33
o = 0O
L aal

Line Adapter Board




533 .Line Plate Coupler

3741 L’ N
Frame

s

2

S
//

S
\'.

u11
u10
ug
us
u7
U6
us
U4

—-— Red

—f——"~ White

\
Ve I’

To Protect Device
(Japan only)

To Modem E2

EC 823146

825853

PN 1618936

Date 9/15/74

11/15/74

531-5633

To Frame
Ground or
TB1-5

@

To Telephone

3741 ML

533



(D

1
I
|
[

L1
L2

'_
|
|
L

EC 25853 | 826185
8258 PN 1619391
Date 11/15/74| 5/23/75
534 WT PSN Line Plate and Cable Connections
TP2 (Capacitor) TP1 (Diode)
Line Plate (PSN Coupler) Bulk Cable
TB1 (Part 2546635)
9| O——
[ ] [ ) [ 8
s o o 7] @—
6| @
[ ] L 5 @
Relay o . 4 o=
000 ® 00 ole 3 @_
e00 0 00 o] ° °l®
O l =D,
O N EEXYXYY) Y :: 1 @
-} e e ses
France Only
|
| |
|
I 1
| |
(R
Telephone Cable
Line , Telephone
- Plate | Cable - Plug
" TB1-5 | Shield
TB1-6 | Handset 2 (T2) Black
TB1-7 | Handset 1 (T1) Yellow
TB1-8 | Telephone 1 (L1) White
TB1-9 | Telephone 2 (L2) Red

)

5341



B34 WT PSN Line Plate and Cable
Connections (Continued)

Line Plate
A8 B8
A7 B7 Line
A6 B6 Plate u11
A5 B5 Cable 810 ohms C
A4 B4 Connector u10
A3 B3 Pins 660 ohms
A2 B2 uo9
B1 330 ohms
uos
480 ohms
Uo7
150 ohms
uoe
660 ohms
uos
0 ohms
uo4
W W/O Handset
Uur U2 U3
S
Wire Color:
B Y W R B Y W
TB1 — 1 2 3 4 5 6 7 8
0=—0 0 0 0 0
T Non-Japan T TB1

534

EC 825853

826065

Date 11/15/74

8/1/75

PN 1619392

3741 ML

534-2



EC 825853

Date 11/15/74

PN 1619393

This page intentionally left blank.
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B35 1200 bps Line Adapter for WT PSN

Feature
1 .
] I
. | Filter Amplifier |
Connector | (LF delay) (HF) !
E2 toline 1 |
plate : : Connector E1
L Equalizer card A1 D12 Jog | to socket 1-N
| Jos N | (Feature half ptanar)
Ground !
Gog
pogopos | | !
G12 + Receive data
2V —? Amplifier — e Filter < Limiter Discriminator Shaping _JQ_#__%VDM
B0O4O
| |
| 1
| |
1 !
| + Carrier detect
I . Threshold D02
1 G13 —— -43dBm Delay ¢ 0 BO5
! = 1 -12v
Data ring | |
B120—m——@ | .
L [Recevercadot [ Dos_ _ _ B09 QDM | Bloosu
Polinimf ottt e Y T e AR 1
Data Tip : Transmitter card C1 D11 Jo2 . 12V
DO5C |
: i B1208B13
B02 : + Send data
Filter Modulator J04?l\ O D03
| |
! |
Cable card : Echo ]
In E2 clamp I Ground
. 130 ms !
Ring , 803 : DO8ODO9
sequence } D05 —_ ,
detector ! Clear to send + Request to send
D04 1
D e e e e 2 — e - e e e e e e delay 200 ms T O D02
4 Bo7 A PSNcard B2 i
MEE !
O O | I D13l + Clear to send
Do7 jon | O D05
] e e e e e e e e e e e e e e e e e e 1 L
-Current detect 2 1012 Ring N l 007 , + Ring indicate
B08 O -0 —O B04
T detector I ’ DSR latch ]
! !
or
: A 40 ms s I \ 8091 + Data set r;e;jy
-Current detect 1 | 812 ?l delay 1 o8B
B13 O -0 4 |
| |
h —I Reset R X
| | + Connect data
+Transfer relay ] 1 to line
.~ B07 IARl I set to
8050 o s ® B o008
' | |
' i
EC 825853 825958 826065 PN 1618937 3741 ML
Date 11/15/74| 3/21/75 8/1/75 -

535 535



536

EC 823146 825853 826065
PN 1618938
Date 9/15/74 | 11/15/74 8/1/75
536 WT PSN Line Plate Functional Schematic
+12Vdc
B03 O T
36K 36K
Current detect 1
BO1
o Current detect 2
A02
830 ‘
U4-U11
Data ring 1:1 | , — "'—.:. ‘
A06 01 l \
' 68 4.7
1,4
TB1-1, u3 TB1-6
665 O
Data tip
A08 2.2
l Handset
. TB12,3 40 ma
A 2K
* .
———— D v
+ Transfer relay — l\
B05 © |
Signal ground l/

il

All resistance in ohms

All capacitance in microfarads

Frame ground

TB1-5 Telephone

lines



537 Manual Answer Sequence for WT PSN

Phone rings

+12V
- Current detect 1 or 2 [e) | l | I

+12V
- Current detect 2 or 1

+12v® -

+ Ring indicate
-12v

o L LI

+12V
+ Dat t d
ata set ready _12\/@
+12V
+ CDSTL -12V
+.8V

®

+ Transfer relay Py

+12V

+ Request to send 12V

+12v
+ Clear to send -12v

©,

Answer phone C mode T mode Auto
disconnect
o[ |ef
[1&2
283 5&2 Lr | 5
1 l | 10
5 | | SI Cannot be probed | 5
5 10 7 10

I iy

+12V

+ Send data -j2v

Answertone ACK DATA EOT

+12V
-12v

®

+ Receive data

1111 11 1

L Il

+12Vv

©)

+ Carrier detect
-12v

ENQ ACK

10 ] 10[ ]

Manual Answer Sequence

In order to perform a manual answer operation, the
3741 should not be in transmit or receive mode but
may be in communications (C) mode. If the 3741

is set up for communications (T or R mode) before

a call is received, autoanswer sequence will take place.
If the 3741 is set up for communications (FSU,
COMM) while the phone is ringing, the line will be
disconnected due to the internal BSCA test which

pulses ‘connect data set to line” (CDSTL).

536, 537

The time scale is not linear.

The ringing causes ‘ring indicate’ to come on; lifting
the handset causes ‘ring indicate’ to go off and ‘data
set ready’ to come on. After answering the phone,
and when ready to transmit, the operator keys ‘FSU’,
‘COMM’, (if he or she has not already done so), and
then selects the appropriate mode (T in the example).
The remainder of the sequence is similar to manual

call.

EC 823146

825853 826065 PN 1618939

Date 9/15/74 | 11/15/74 8/1/75

3741 ML
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B38 Manual Call Sequence for WT PSN

EC 823146 825853 826065
Date 9/15/74 | 11/15/74 8/1/75

PN 1618940

Lift handset T mode

538

Auto
disconnect

5 I Cannot be probed

5 10 10 10'_‘

T

T LT

Answertone ENQ DATA DATA EOT

1111 1 e

8

C mode
+12V
- Current detect 1 or 2 0 @
+12V
- Current detect 2 or 1 le) @
+12V
+ Ring indicate -12v @
+12V
+ Data set ready 5 l—l 2
-12v @ I
+12V
+CDSTL ® ]
-12v
+.8V
+ Transfer relay +2V @ 5 [_l
+12V
+ Request to send
-12Vv @
+12V
+ d
Clear to sen L ‘QV
+12V
+ Send dat o
Send data “12v .
+12V
+ Receive data
' S12v
+12V
+ Carrier detect !
-12v @

Acknowledge ACK ACK

[ ] 0[] 1]

Manual Call Sequence

To make a manual call, the operator selects com-
munications (C) mode (FSU, COMM, M key).
This initiates an internal test of the feature half
planar. The operator then lifts the handset and
contacts the remote end. Depending on the
polarity of the telephone DC voltage, either
‘current detect 1’ or ‘current detect 2" will drop.
This causes ‘data set ready’ (DSR) to come on.

The time scale is not linear.

When the operator is ready to transmit, he or
she presses the T key (for this example}. ‘Con-
nect data set to line’ (CDSTL) will come on which
causes ‘transfer relay’ (TR) to come on: The
modem’s ‘data tip’ and ‘data ring’ are now con-
nected to the telephone lines and the handset

is disconnected. ‘Request to send’ (RTS) is
raised by the feature half planar and after 200
msec ‘clear to send’ (CTS) comes on. Communi-
cations follow until the ‘end of transmission’
(EQT) is sent. Twenty seconds later, CDSTL
drops and the sequence is complete.




539 Autoanswer Sequence for WT PSN

C Mode.

R Mode Auto
: disconnect

+12V :

- Current detect-1 or 2 [e) l_, l_I 6
+12V

- Current detect 2 or 1 I l l I 6

(o}

+12V

+ Ring indicate 1&2 I I 1&2
+12V

. +12V ‘
+ Data set read -5 3&5 ‘
sereaty o @ ff | .

+12V :

+ -3

CDSTL N O) M | L10

+.8V

+ Transfer relay [6] 5[ Cannot be probed E

+.2V

10|——[ 101'

M N

Answertone ENQ ACK ACK

« UM< L] I—

1 11

ACK Data Data EOT

wof Lo | ol ] ]

' +12V -
+
Request to send -12v @
+12V
+ Clear t d .
. ear to sen -12v
! ‘ +12V
+Send d
enc alta _12v
+12V
+ Receive data @
-12v ‘
+12V
+ Carrier detect
arrier detec 12V @

Autoanswer Sequence (Receive)

To perform autoanswer, the 3741 is set to the
appropriate mode (FSU, COMM, M, R in this
example). When the phone rings, ‘ringindicate’
(R1) comes on. This causes the feature half
planar to turn on ‘connect data set to line’
(CDSTL). CDSTL causes ‘transfer relay’ (TR)
to switch the telephone lines from the handset
to the modem’s ‘data tip’ and ‘data ring’ signals.
The feature half planar sends the answertone for
3.5 seconds and then sends inquire (ENQ) signals
every second. After the remote end sends an

538,539

The time scale is not linear.

acknowledge (ACK), communications will take
place until the remote end sends an ‘end of trans-
mission’ (EQT). If an error has been detected
by this 3741, (for example, not enough room on
the disk), an attempt to send status to the remote
end will be made. After 20 seconds, CDSTL
drops and the sequence is complete.

If an ACK is not received within 21 seconds after
the answertone, the 3741 will send 15 ENQs 1
second apart attempting to send status. If no
contact is made, CDSTL drops and 21 seconds
later the 3741 will accept a call.

EC 823146 825853 826065
Date 9/15/74 | 11/15/74 8/1/75

PN 1618941

3741 ML
539



540 WT Switched Lines Adjustment
Procedure

The dc resistance of the line plate must be set to
limit the current from the telephone lines (533).

To adjust this resistance:
1. Turn off the 3741 main line power.

] DANGER
§ Voltage is present on the line plate
H from the telephone lines.

2. Remove the PSN card from line adapter
board socket B2 {532).

3. Remove disk drive 1 so that the Iinevplate »
can be removed from its bracket.

4, Remove the line plate from its bracket and
remove its protective cover (533).

° b, Use the 3 Vdc scale of the CE meter.

6. Connect the CE meter between TP1 (+),
diode lead, and TP2 (-), capacitor lead (534).

7. Turn on the 3741 main line power.

8. Find a jumper position of two adjacent pins
U04 through U11 that indicates a voltage be-
tween 0.5 Vdc and 1.7 Vdc (534).

9. If the installation does not use a handset,
jumper U2-U3; if it does use a handset,
jumper U1-U2,

10. Remove the CE meter.
The transmit level must be adjusted at the trans-

mit card to match the level specified by the tele-
phone company (use dB meter, P/N 453545).

To adjust the transmit output:
11.  Turn off the 3741 main line power. -

12. On the dB meter, set the BRIDGING, 600,
324, switch to BRIDGING.

13. Jumper line adapter board pins 6, 7,and 9
to turn on ‘request to send’ and to unclamp
the transmitter (532).

14.-

15.

16.

17.

18.

19.

21.

22.

EC 823146 825853

PN 1618942

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

Jumper line adapter board pins 4 and 5 to
turn on ‘data set ready’.

Connect the dB meter black line terminal to
TB1-3 and the red line terminal to TB1-4 on
the line plate.

Turn power UP the 3741 and dB meter.

Préss: FUNCT SEL upper
COMM
K

Adjust R3 on the transmit card (line adapter
socket C) for the correct transmit level read-
ing on the dBm scale (5620). Adjust for -9
dBm unless otherwise specified by the local
telephone company. Add +1 dBm to the
PTT value for loss in the line plate.

Power down the 3741 and dB meter.

Remove the jumpers from the line adapter

" board.

Plug the PSN card in line adapter board
socket B2 (632).

Reinstall the line plate assembly and disk
drive 1 (533).

dBm to Voltage Conversion Table

dBm (600 Ohms) Voltage (RMS Volts)

+ 2 975

0 175
-2 615
- 4 .489
-6 .388
-8 .308
-10 .245
-12 .195
-14 123

To find a voltage outside the range of this table,
divide the voltage by 10 for every decrease of 20
dBm. For example, to find the voltage for -32
dBm, divide the voltage for -12 dBm (.195) by
10 (.0195).

540



550 Test Mode 2 Procedure

— Power down.

— Disconnect the modem cable or the BSCA

cable from 1-N.

— Connect the wrap adapter to socket 1-N.

— Power up.
— Load a diskette.

— Turn on keylock, if feature is installed.

— Hold down NUM SHIFT.
— Press 2

— Release NUM SHIFT.

— Press FUNCT SEL upper

coMM
w

— Machine will execute wrap tests in about 2

seconds.

Test complete
without failure

Indicator

Point-to-Point Lines

Multipoint Lines

WC mode indicator

WC mode indicator and
audible alarm sounded
for approximately 5
seconds and then turned
off.

Machine failure

W mode indicator re-

maining after 2 seconds
—or—

WI mode indicator

W mode indicator re-

maining after 2 seconds
—or —

WI mode indicator

WC mode indicator but

alarm does not sound or

does not turn off.

541-549 not used

540-551

551 Wrap Adapter

Modem Cable Wrap Adapter (External Modem)

From

Transmit data

Request to send
"Data terminal ready

Test clock

Test clock

Pin

To

Received data

Clear to send

Data set ready

Serial clock transmit
Serial clock receive

BSCA Cable Wrap Adapter (1200 bps Integrated Modem)

From

Transmit data
Request to send
Data terminal ready

Pin

D03
D02
B0O8

Feature Half Planar Wrap Adapter

To

Receive data
Clear to send
Data set ready

From Pin To
Transmit data D03 Receive data
Request to send D02 Clear to send
Data terminal ready B08 Data set ready
Test clock BO6 Serial clock transmit
Test clock B06 Serial clock receive
EC 823146 | gz5853 | 826065 PN 1618943
Date 9/15/74 | 11/15/74 8/1/75

Pin

—_ -
NoOoow

Pin

D04
D05
BO3

Pin

D04
D05
BO3
D06
D07

3741 ML

550



552 Modem Cable/BSCA Cable

EC 823146

Date 9/15/74

PN 1618944

Cable LCA
I

552

553 Cable Connectors

D02

—
\

Modem
Cable

N
o

X2
"’\w_

\
g

>
o

>\

g

Printer
Cable

D13
813

L
[=]
<

MPU Planar
Cross connector

B02

Q
]

Line Coupler

Communication Line Cable

=

|

Socket Line Name Modem Cable BSCA Cable
1-N Half Planar | Modem Half Planar | 1200 bps Line
End End End Adapter End

B13 Request to Send D02 4 D02 D02

B12 Transmit Data D03 2 D03 D03

B11 Receive Data D04 3 D04 D04

B10 Clear to Send D05 5 D05 D05

B0O9 Serial Clock Transmit D06 15 — -

{0}3] Serial Clock Receive D07 17 - -

BO7 Signal Ground D08 7 D08 D08

D12 Data Set Ready B0O3 6 BO3 BO3

D11 Ring Indicator B0O4 22 B0O4 BO4

D10 Carrier Detect B0O5 8 - -

D08 Rate Selector BO7 23 - —

D07 Data Terminal Ready B08 20 BO8 BO8

D06 SCTE B0O9 24 — -

- Frame Ground Frame 1 - -

D02 +12 Vdc B13 - B13 B13

D04 -12 Vdc B11 - B11 B11

D13 Test Mode B02 18 — —

D09 Test Clock B06 25 - -

; |
554 3741 communications Attachment Configurations
3741 Model 2 3741 Model 2
Feature Feature 1200 bps
’ Half Planar | Modem Cable a Modem Half Planar BSCA Cable Line Adapter Line Coupler
~ . Cable
Switched
3741 Model 2 3741 Model 2 I
:I:fwPrlznar L_‘ Modem e :Z?fu:’rleanar BSCA Cable :izn()eo:::mef

.|
1

[+

—

Non-switched

[
Non-switched Lines

f



555 Feature Half Planar Sockets

1-N
1-P
" 1-Q
1-R
1-E

1-F

1-G
1-H
1-S
1-T
1-U

Modem cable

Printer signal cable (from printer)

Cross connector to MPU planar

Printer signal cable (to printer)

Cross connector to MPU planar and
EBSCA ROS card )

Cross connector to MPU planar and
EBSCA ROS card

Cross connector to MPU planar (memory)
Cross connector to MPU planar (memory)
Card socket — memory

Card socket — memory

Test socket

EB_SCA Feature Cards

1-v
1-W
1-X
1-Y
1-Z

Card socket — sync clock
Card socket — ID reader
Card socket — ID reader

Card socket — terminal 1D card or MP address

Card socket — terminal ID or MP address

557EBSCA Feature Card Locations

) Syng clock
ID reader
<" Terminal ID or
Multipoint

552-557

D reader

Card cover

556 Feature Half Planar Socket Locations for 1D Reader,
Keylock, and Multipoint Audible Alarm

ID Reader Cable Position

Keylock Cable Position

Multipoint Audible Alarm Cable Position

Jumper Field

/’)h
00000 |l
000 00 F
E P
D02 N
F — ’[ a
o |- ~
5 RSy
=
G - D13 R
\ Allz |
H = = /
/
AN
Feature Half Planar Socket Location
Note: Terminal ID and multipoint are
mutually exclusive features.
EC 823146 825853 | 826065 :
, PN 1618945 3741 ML
Date 9/15/74 | 11/15/74 8/1/75 :
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558

EC 823146
PN 1618946
Date 9/15/74
Feature Half Planar Cable Connectors
for Expanded Communications
Keylock
ID Reader
Multipoint Audible Alarm
| [ —
=
+F/2F Data .
-F/2F Data \
sq 1D reader
L O O (o) Q Q )
Multipoint alarm Keylock Vol
© o o] [ ¢ ) -Volt out
+Volt out
\ ; Ground Ground
Keylock data
+12 Volts
-Drive alarm
I

Alignment pin

558



B59 D Reader, Keylock, and Multipoint
Alarm Cable Connections to the
Feature Half Planar

558, 5569

\‘\ ‘\‘\‘\

AR ‘\\

White

\ Black
= +Black
~White D

\/
Multipoint
Audible Alarm

A
N
\\ >

D
N

Feature
Half Planar

Blue

T\
A\

~ Black
\

N

[ Q) ] lﬁ- I

ylock

Orange

Yellow

ID Reader

%v

EC 823146

825853

Date 9/15/74

11/15/74

{

PN 1618947

3741 ML
559



560-1

PN 1618948

EC 823146

Date 9/15/74

560 EeBscA ROS Card




560
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561 Multipoint Address in Feature

Half Planar Sockets Y and Z

Display (Refer to 757 to decode the hex characters.)

EC 823146

825853

9/15/74

11/15/74

PN 1618950

Multipoint Addressing

For a given polling character, the corresponding

561

001 0 A A 00008 w select character is defined.
A& Poll Poll Sel Poll Poll Sel
\ Char Hex Hex Binary Char Hex Hex Binary
\.\CO\ 80 1100 0000 EO A0 1110 0000
N~ 4_.__--@ C1 1100 0001 E1 Al 1110 0001
B Cc2 82 1100 0010 || S E2 A2 1110 0010
C C3 83 1100 0011 T E3 A3 1110 0011
D C4 84 1100 0100 ([ U E4 A4 1110 0100
E C5 85 1100 0101 \Y E5 Ab 1110 0101
F C6 86 1100 0110 || W E6 A6 1110 0110
G c7 87 1100 0111 |} X E7 A7 1110 0111
H Cc8 88 1100 1000 Y E8 A8 1110 1000
l C9 89 1100 1001 || Z EQ A9 1110 1001
CA 8A 1100 1010 EA AA 1110 1010
- CcB 8B 1100 1011 EB AB 1110 1011
Each Bit Position cc 8C 1100 1100 EC AC 1110 1100
' CcD 8bh 1100 1101 ED AD 1110 1101
o Sl — CE 8E 1100 1110 EE AE 1110 1110
09 " CF 8F 1100 1111 EF AF 1110 1111
o-2 DO 90 1101 0000 {| O FO BO 1111 0000
J D1 91 1101 0001 1 F1 B1 1111 0001
K D2 92 1101 0010 || 2 F2 B2 1111 0010
Bit—=0- 1 2 3 4 5 6 7 L D3 93 1101 0011 || 3 F3 B3 1111 0011
s’O 0 (o] O O (o] oo M D4 94 1101 0100 || 4 F4 B4 1111 0100
Bvte )y 0 o O 0 0O 0O N D5 | 95 1101 0101 || 5 F5 | B5 | 1111 0101
'lo o o © o 0 0O 0 D6 | 96 | 11010110]| 6 F6 | B6 | 11110110
P D7 97 1101 0111 7 F7 B7 1111 0111
Q D8 98 1101 1000 || 8 F8 B8 1111 1000
R D9 99 1101 1001 || 9 F9 B9 1111 1001
DA 9A 1101 1010 FA BA 1111 1010
DB 9B 1101 1011 FB BB 1111 1011
DC a9C 1101 1100 FC BC 1111 1100
DD 9D © 1101 1101 FD BD 1111 1101
DE 9E 1101 1110 FE BE 1111 1110
DF 9F 1101 1111 FF BF 1111 1111
] N —
Binary value jumpered on card
L———Select character in HEX
Polf character in HEX
c [ —] Poll character




562 Terminal ID in Feature Half Planar
Sockets Y and Z

Display (Refer to 757 to Decode the Hex Characters.)

1D Character Jumper Placement

001 0 A AOOOOS W x 012 345 67 Hex 012 3465 6 7
' [ 5%° 8900 05 [~[=]4%¢ 5% 05

| BHH : Av|m] 88 880 58 |olw]| 588 595 40
w508 888 55 o (9] 500 505 ¢4

8¢; 00 o] s8¢ 558 08
995 S5 | |=]|59° 54¢ %p
€ 58 | |a| 686 900 4¢

€85 45| 3] 8%5 099 44
858 89 |u|ai| 503 90p 00
95 ¢ 6o |v |as| 595 985 o
836 0 |w|m| %4 985 9
599 56 x|~ 895 %86 o
596 54 |v || 895 058 89
50: 96 |« || 295 0959 0p
S 1
Bit—e0 1 2 ~ 4 5 6 7
. fo O o0 O o o oo
V,“’)o O 00 0 0 0 oo
O 0o O O o o OO0 Each Bit Position
thego o o 0O o 0O Oo "
2 O O O O o o o o". uon
0O O O© T o omg o} O* 1"
Bef© © © 0 0 0 00 o-’
30 0 © O o0 o o0ooO
10 o O o O o o O
= o
EC 826085 PN 1619566 3741 ML
8/1/75

561-562 ' . ' , 562-1



EC 826065

8/1/75

PN 1619567

This page intentionally left blank.

562-2



601

Part Name

Ac capacitor (non PCB)
(with 3713)
{without 3713)

Ac capacitor (PCB)
(with 3713)
{without 3713)

Ac distribution cable
Disk 1 (115V)
Disk 1 (208/230V)
Disk 2 (115V)
Disk 2 (208/230V)

Ac line filter
Cross connector

Disk drive motor
50 Hz 115V
50 Hz 200/235V
60 Hz 115V
60 Hz 200/235V

Disk drive shaft bearing
Display signal cable
Display PC board

ID reader motor
50 Hz 123.5V
60 Hz 100V
60 Hz 115V

ID reader
50 Hz 123.5V
60 Hz 100V
60 Hz 115V

Number

5252841
5252840

5252624*
5252695™

2456462
2456385
2456480
2456386

2192519
2731026
2305706
2305707
2305672
2305633
. i
5344991

2456272

2252235
2252234
2252233

2144257
2144256
2144255

IR Code

600-02

600-02

100-01

600-07

300-02

820-11

820-09

100-05

200-05

990-01

990-01

*Capacitors 5252695 and 5252624 are being

replaced by 5252840 and 5252841 respectively.
If replacing 5252695 with 5252840, order capac-
itor mounting clamp PN5404092 also.

601

Part Numbers and Cause Codes (Part 1 of 2)

Part Name Number IR Code Part Name
Keyboard signal cable 2456460 100-06 Transformer (U.S. and
Canada)
Keyboard PC board 040-07 115V
208/230V
Line cord 100-07
WT, no plug, 8 ft Transformer (WT)
(2.44 m)
50 Hz 2455034 110, 123.5,
60 Hz 2455223 220, or 235V 50 Hz
115V
6 ft (1.83 m) 2455033 100, 115, 200,
8 ft (2.44 m) 2455030 208, or 230V 60 Hz
115V, lock plug
6 ft {(1:83 m) 2455578 100, 110, 123.5,
8ft(2.44 m) 2455579 200, 220, or
220V ' 235V 50 Hz
6 ft (1.83 m) 2455031
8 ft (2.44 m) 2455035
220V, lock plug
6 ft (1.83 m) 2455580
81t (2.44 m) 2455581
Power supply dc cable 2456461 100-08
Power supply PC board 600-04
POWER switch 731506 600-05
Primary fuse (with print) 600-03
116V 512137
208/230V 2456618
Primary fuse (without 600-03
print)
115V 338165
208/230V 1176668
Primary fuse holder 2456367 600-03
Printer ac cable 100-11
3713 2456479
3715 1611368
3717 2455200
Printer dc cable
3713 2456483
3715 1611367
3717 2455201
EC 823146 825853 826065 PN 1618955
Date 9/15/74 | 11/15/74 8/1/75

Number

1620206
1620207

4119447

4110448

4119449

IR Code

600-06

600-06

3741 ML
601-1



601

Cause Codes

Adjustment 01 | Dirty 22 |Short 46
Bent 07 | Grounded 28 |Worn 70
Damaged 20 | Loose 34 |Other 00
Defective 21 | Open 42

604 Power Supply Locations

Original Power Supply With Diode Board

“These locations are for the original power supply
having a diode board . See graphic 604 on the
following pages for locations in the revised power
supply.

Legend

Capacitor

B3 Power-on switch
Attachment cord
Transformer

@ Terminal board (TB1)
Power supply ac cable
Ac line filter

ID reader ac cable
Primary ac fuse holder
Printer ac cable
Printer dc cable

Dc fuses

Power supply dc cable
@ Power supply PC board
Disk 2 ac cable

Disk ac cable

Disk 1 ac cable

Disk drive motor

8 Diode board

P¥ CB1, 5V circuit breaker

EC 823146

825853 826065

Date 9/15/74

8/1/75

11/15/74

PN 1618956

Part Numbers and Cause Codes (Part 2 of 2)

Secondary Fuses IR Code 600-03

601-2

Fuse Original Power Supply Revised Power Supply

{(with :

3713) Current | Type Part No. Current | Type Part No.
F1 (+12V) 3.0A MDL 338165 3.0A AGC 855252
F2 (-12V) 1.6A MDL 78951 1.6A AGC 111256
F3 (+8.5V) 4.0A BA3 1143492 4.0A BA3 1143492%*

(5.0A MDX 512137%)
F4 (+24V) 8.0A MDL 1146953 8.0A AGC 433557
(without
3713) -
F1 (+12V) 2.6A MDL 361755 3.0A AGC 855252
F2 (-12v) 1.6A MDL 505077 1.6A AGC 111256
F3 (+8.5) 4.0A BA3 1143492 4.0A MTH 111257**
F4 (+24V) 2.6A MDL 361755 3.0A AGC 855252
*For power supplies at EC 825737 or later.
**Eor power supplies prior to EC 825737.
”~ /// /1
{/:/’ l
e I
/
N




604

(Continued)

Ground
(8.0 t0 9.4) +8.5 Vdc
(4.7 to 5.5) +5 Vdc

POR
(5.7 to 9.4) +6.3 Vdc

(4.6 to 5.4) -5 Vdc

(11.0t0 13.2) =12 Vdc
(11.0t0 13.2) +12 Vdc

602 no't used
603 not used

601 - 604

6,

IR EE T

POWEH Notes 1 and 2
C énzchmem &=l Switch T81-10 TB1-1 Common 15 @ i
o [«”et—TT8159 Primary Fuse TB1:2 (100) 115/208 | 16
.\/I—' Holder ) TB1.3 (115) 230 17 2
8 TB1:4 (200) 18 3
. TR TB1.5 (208} 19
amp (PRTR) *TB1:6 (230) 20°) 4
TBI1-N .
s - ki 13 -
AC Line Filter 18132 I
T Ac 14 6
- Capacitor T 7
DR 1819 1D TB1-9
- | IB17 Reader °__TE;7 =
TB1-12 TB1-12 9
—eo—e >—t0—9
) TB1-10
Disk 1 lo41e1—e—s' 3713 [ 2e1_3BK° 50~ n
Drive TB1-1 S~ %1
5 2 o Ac 3 TB1-1 Common
Motor | oo 1 1818 *3 43 _'—‘Tm 12 12
hd — Power |5 6ep—e—2 .
7 TB1-12 (Shield) 7812110
: TB1-10 i Transform
Disk2 foq 1o} ‘ TB1-3123.5 i
Drive | o ool 1811 3713 (DB +24 :
Motor .
o6 3o 1518 EC 4Y(sX6) ‘ . f;D T81-4 220
_———— e —— — —— ower
[WTC Only 81 9_'| Q00 GND 52 A
D i — @ 1t TB1-5 235
| Drive 1817 ! TB1-13 100 E
: Fan1 TB1-12| p=
! H I TB1-14 200 3
! | Lg 12
| Disk pa— TB"Q: 4] +5
I Drive TB1-7 | 11} GND \
: Fan2 TBMZ: 7]+5
| he | SHIELD GND
S |
rWCony T
: Y T81-9 1( TB1-2 for 115/200/208/ -
ID | 230V 60 Hz Japan .
Reader i T gere t TB1-3 for all 50 Hz & [i@] Diode Boara
——t—o—o .
i 1 { 7817 for 100v 60 Hz Japan  Line Load Points
_________ 4
- ) L
Power Supply PC Board [1/] L 2] ; L
I n e N
e ] T T e oo [CD [ LT
L: 03 :J Ground +6V 9 . _{:: E— //
04 G
22l ivee 2201028 q E—gssve |0 [ os
e 06 e +8.5 Vdc (8.0 10 9.4) +6 Vde Meter |Z§ H 7] [ C
Le 07 o-\ Test G //
* 08 o 5 Vdc (4.7 10 5.5) - P12 13 F1 A ;L’
%
1o | = 3 E—=ve |0 [y 1
5 _o -
n ::l Ground —_—— TP13 E:E -12 Vde (0] [X] L
e 12 :j —— +6.3 e
Le 13 e — P ] LM
—_— a 7 N Y
r]| —_— EC P/N DATE PLANT >
<
Notes:

1. Numbers in parentheses apply to WTC 60 Hz

only.

2. Various transformers are used; check part
number (601) before changing taps.

EC 823146

825853

826065

Date 9/15/74

11/15/74

PN 1618957
8/1/75 '

*Not installed on all machines

3741 ML
604-1



604

{Continued)

EC 823146

825853 826065 PN 1618958

Date 9/15/74

11/15/74 8/1/75

Revised Power Supply, No Diode Board

These locations are for the revised power supply
having no diode board. See graphic 604 on the
preceding pages for locations in the original
power supply.

-~

604-2

1~

’\\\

)
>
{

éﬂ LERa B

(~ Q] <]

= =

k
! ~
R |2
7 7 (=
/‘l\/ /@ /
z Z
/

;

<]
Z]

@

BEma

—_—— e e ——— —
R e e ——"

A

Capacitor

Power-on switch
Attachment cord
Transformer
Terminal Board (TB1)

Power supply ac cable
AC line filter

ID reader ac cable
Primary ac fuse holder
Printer ac cable '
Printer dc cable

DC fuses

Power supply dc cable
Power supply pc board
Disk 2 ac cable

Disk ac cable

Disk 1 ac cable

Disk drive motor

CB1, 5V circuit breaker

* Not installed on all machines

BN EBERERAREDEREN



604 (Continued)

Notes 1 and 3

POWER
g Attachment Switch TB1-10 E TB1-1 Common 15 m 1 {E\
Cord | « o TB1-9  Primary Fuse TB1-2 (100) 115/208 18§
—Ley Holder TB1:3 (115) 230 17 2
71818 TB1:4 (200) 18K 3
DG TB1.5 (208) 19 [E]
et 4amp (PRTR) TB1:6 (230) 20 <)
= r— 13 5 U
TB1-12 D
Ac Line Filter — Ac 1 g Ee =
= Capacitor T 14 7
_L —-F
1 8
Disk 1 [(3 7 e} —er il ID o J819 ’ _—
B Drive  [,5 ;o] 18111 Reader| o—{—e—e 1B1-7 2 | [H]
Motor | oo, ] T181-8 ‘ . o1 o ¢TB1-12
-50~ L
. . Note 2 Note 2 . )
Disk2 (3 3o3al]0 3715 T e—} 48 Vac-PC Board F 3713 Q—Iﬂg J811Common 12
[Eorive 8111 o o B T 3
| o5 201 —o—a Ac 2 e—-GND-Frame ° TB1-2 110
Hotor TB1-8 Power Power 5 Gej—able!? -
*6 3et—e—0e 3 ¢~ Neutral-PC Board H TB1-12 (Shield) p= Transformer
"wrconly 1 TB1-31235 3
] Y . T\
. 1819 | Note 2 Note 2 P
1 Disk —1——s 3715 d1 2] 4 @ +24 } b=
] B T81-7 | 3713 TB1-4 220 ps?
. Erwe] —t—— De 03 4e 7 De 2 ee GND s
| an .__.__.TB1~12: Power ' 6 9 Power @ 9 +24 TB1-5235 X
I I GND —
! bisk TB19 | 3] GND 100002 TB1-13 100 §
I Dis ——— 11] _GND Japan
I Drive T81-7 | TB1-14 200 g
b Fan2 | TR
: —1 o : 4l 12
L L{4] +s
11] GND )
Notes: 7j+5 \
. HIELD GND
1. Numbers in parentheses apply to WTC 60 Hz s
only.
2. See 3717 MLM for ac and dc power pin assign- CWrcony q
P P g | MTCOW 1818 | ( 1812 for 115/200/208/
ments on 3717 cables. ID il =T ! 230v 60 Hz Japan
3. Various transformers are used; check part Reader | '—'—HTB,_‘J,Z 1 I TB1-3 for all 50 Hz
. —f e | .
numbers (601) before changing taps. |  \ TB1:7 for 100V 60 Hz Japan
S 4 Dc Ac
Load Test Te.st
Points Points
-g)\/dc AN — FE(-6V) Power Supply PC Board ﬂ
Meter Test -“
] *+6.3Vdc -
—_— — TP2 24 Vdc [I]II]
g N - 6]
02 1 F1 -
J_: . G d jei +12 Vdc G
Ground 03 ._l foun 13 [ H ]
Lo 04 ® +5 Vdc Tpas7] TPS_F3 [+
(8.010 9.4) +8.5 Vdc * 05 o +24 Vdc (22.0 to 26.5) - [/ +85vae
+8 0 F2
e 06 e +8.5 Vdc (8.0 to 9.4) = ™
(4.7 to 5.5) +5 Vdc {e 07 ‘1 1 e POR [tre] [E—J]-12vde (X
POR s 038 o +5 Vdc (4.7 to 5.5) .~ ® Gnd L]
(5.7 to 9.4) +6.3 Vdc e (09 ‘J -
4.6 to 5.4) -5 Vdc — . .
(11 (0 054) . 10 :l — - *Not installed on all machines
01013.2) -12 Vdc — 1 G
~ 12 :l round - -
(11.0t0 13.2) +12 Vdc {313 -
/
605 not used
606 not used
53 826065
EC 823146 8258 PN 1618959 3741 ML
Date 9/15/74 | 11/15/74 | 8/1/75

604 - 606 6043



607 CRT Locations

Part number and

EC level located here
on back side of PC
board

608 Disk Drive Locations

EC 823146

Date 9/15/74

825853 PN 1618960
11/15/74

Loosen the cable clamp to permit connecting

the cable to the extender without strain.

File Control Card

609 Keyboard Locations.

Part Number
and EC Level

[ ]
// i TP 24
1 i 1
: ': o 4TP 23
/ ] | ll 1 ]
o Wy WYy | O O
/ il Py Yot
. L Jnl il t
Test pin R |
. location ||1p 1 s I
.path‘\ ! TP73_—' ! - 12; H
2
~ 1 Az | b 2
e ifooj I |
N
' TP1E) | 4
] TP 21
i\ 0 ]
TP 2 o TP 20
L q P94
‘\ Ll TP 18
\ | /
N ey | A4
{]
i TRE TP ’ I G O
! TP 14 ,b
\ { /, : : O
\ PS5 , pTP17
AN . e b =2 ) :
3 TP4 TP15 TP 16 ,
N )
N signai canle N[ p/N_] [_EC ],j

607

sacLosep
, THRSHLD o, Loy

MTX D
e
o




610 MPU Locations

B D
—1
2l o oM
O 0 \\
0O o \\
O o
o o AN
g g \\ Planar
0o \ side
0O o N
C o N
o o \
13| 0 O \ MPU
N v ) ‘
Socket < T ———_ __
Planar Side == .
Hinge end
9 ' /Interposers
A
\ . J
D2 ROS feature
B ~ K
2
23
13
Memory
card

Terminal ID or
multipoint card

Part number
and EC level.

QQOOVOO0T0O00
QAVOOOOO0Q0O

Socket
(planar side)
611 not used
612 not used
EC 3
823146 | 826065 PN 1618961

Date 9/15/74 8/1/75

607- 612

3741 ML
610



613 DC Voltage Distribution

2-M-B12
2-M-B13

2-M-B11
2-M-B10

2-M-B05
2-M-D06

2-M-B09

2-M-B08
2-M-D05

2-M-B06
2-M-B07
2-M-D07
2-M-D08
2-M-D09

2-M-B02
2-M-B03
2-M-B04
2-M-D02
2-M-D03
2-M-D04
2-M-D10
2-M-D11
2-M-D12
2-M-D13

Power PC Board Volvtage‘
F1 dc i’ower cable
—4\/\0———:812 — +12
B13—+12
F2
B11 e =12 ———
TPz B10—-5
F3
BO5 —- +8.56 ——
D06—— +8.5
P13 B09 — +6.3 —
B08 — POR —
F4 .
—a S 0—————D05—+24
e} BO6 |— +5
P4/7 BO7 L— 5
DO7—+5
DO8— +5
D09— +5
TP3/11
B02 — ground —
—é— BO3 — ground—
- B0O4 — ground —
D02 —— ground—
D03 ground—
D04 — ground—
D10— ground—
D11 F— ground—
D12 — ground—
D13}— ground —
's

*Not installed on all machines

EC 823146 825853 826065 PN 1618962
Date 9/15/74 | 11/15/74 | 8/1/715
MPU Planar Voltage Unit
- FC
Disk signal cable Card Disk 1
2-J-B11 }——-6——B11—TP5
2-J-810 +24 —B10——TP1
2-J-B03 +5 B0O3—TP23 @
2-J-B08 ——ground —B08 — TP17 “
FC
Disk signal cable Card Disk 2
2-K-B11 -6 ——B11—TP5
2-K-B10 +24 —B10—TP1
2-K-B03 +5 B03— TP23 O
2-K-B08 — ground — B08 — TP17 []
Display signal cable PC board
2-N-B08 +12——B08
2-N-B09 +12——B09
2-N-D09 +12—— D09
2-N-D10 +12—D10
2-N-DO2}——— -12 — D02 Display
2-N-B12 +6.3—B12 '
2-N-B13 +6.3—B13
2-N-D06— ground — D06
2-N-DO7|— ground — D07
2-N-D08— ground — D08
2-N-D12— ground —D12
2-N-D13}——ground —D13
Keyboard signal cable PC board
2-P-D06 — -5 D06 —D06 Keyboard
2-P-D03 +8.6— D03 —DO03
2-P-B09 +6 ——B09 —B09
2-P-D08 — ground — D08 — D08

613-1



613 (Continued)

Power PC Board

Printer voltages direct
from power PC board

MPU Pianar

3715

48 Vac

+5

ground

3713 3717
-12 -5

+24 +8.5
+5 +5
ground ground

See appropriate diagram
for printer cable connections:

Printer

3713
3715
3717

613

Diagram

604L

604L

405 (in the
3717 MLM)

Cross Connectors

Feature Half Planar

Features
2-Q-D03 +12 —1-Q-D03
2-Q-B02 -12 —J1-Q-B02 1-N-D02}— +12
2-0-D07 —ground —1-Q-D07 1-N-D04|— -12 Mini 12
1-N-B0O7 ——ground —
2-F-B06 -5 1-F-B06
2-F-B08 5 1-F-B08 1-R-B02 L _ 5 13713
2-F-B07 +8.5— 1-F-B07 1-R-BO3|—+5 Printer
2-F-B13 +24—1-F-B13 1-R-B07 — ground —
2-F-D09 +5 1-F-D09
2-F-DO7 —ground —1-F-D07
Cross Connector Card 1/0
2-M-B10 -5 1-M-B10
2-M-BO05 | +8.6—{1-M-B05
2-M-D06 +8.5—1-M-D06
2-M-B06 +5 1-M-B06
2-M-B07 +5 1-M-B07
2-M-D07 +5 1-M-D0O7
2-M-D08 +5 1-M-D08
2-M-D09 +5 1-M-D09
2-M-B02 |— ground—— 1-M-B02
2-M-B03 — ground——1-M-B03
2-M-B04 |— ground 1-M-B04
2-M-D02}— ground— 1-M-D02
2-M-D03 — ground— 1-M-D03
2-M-D04 |— ground—— 1-M-D04
2-M-D10|— ground —{1-M-D10
2-M-D11 L—-ground—~ 1-M-D11
2-M-D12}— ground—{ 1-M-D12
2-M-D13|—ground—— 1-M-D13
EC 823146 825853 PN 1618963
Date 9/15/74 | 11/15/74 ‘

3741 ML

613-2



EC 823146

Date 9/15/74

PN 1618964

This page intentionally left biank.
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704 Display Format

Codes Displayed

Mode of Operation

‘ 37 |38
Begin Program Second T Input to 3741
Cursor  Error Program Field Shift Disk Disk ¥ Record Mode
Position Code Number Code Code Address Addres 1
/ | File Modes
i 5
N V \ \ r / / Code Displayed Status
1]01 K 0 A  AO01008 02005 E-R 40 0 Output from 3741
B Record Mode
2 | 4 s Y T [ E— 40 N Not Ready ! .
3 /) [— D R N — 80 (disk not loaded) 1 File Modes
I DATA LINE oo 120 R Ready 5
5 | 121-DATA-128 -~ OPERATOR GUIDANCE - 160 W Wait Hiu Character Mode
6 | 167 e OPERATOR GUIDANCE 200 R Single Read
t - A dash between mode and status means P Single Punch
The display unit displays six lines of information. that the alternate method of record ad- ¢ Field Correct
vance was selected. (The 3741 bypasses E Enter
all fields past the cursor when REC ADV F Field Totals
Data Set Label is presged in"enter mode_) | Initialize
M Modify
Fields in heavy lines are required by the 3740 data N Record Insert
entry system. P Print
S Search
1 al s 13 23 27] |20 33] |35 39 v Update
T T T T TR T T T LT T T T T X Rond o
Record Beginning nd .
HDR1 Data Set Name Length of Extent of Extent C|E Customer Engineer
R Read
P Punch
r—MuItivolume Indicator
4114243] |45 3] |75 79
[ S
File Protect - ' End of Data
Data Set Accessibility Verify Mark ——
Bypass Data Set
Mode Status Indicators Status Legend
BSCA/EBSCA Mode Col 37 Col 38 Co! 39 Col 39
N B = Read ID card
Communications C - -~ C = Reception complete
Transmit T T | B I = Transmission incomplete
Transmit-transparent P T | B J = Reception incomplete
Receive P R o J P = Print unattended
Transmit-receive P B T I C J B T = Transmission complete
Transmit-transparent/receive P D T | C J B
Transmit buffered J T | B
Transmit buffered/receive P K T | C B
Inquiry | T | C J B
Request for test (RFT) P % T I C J
E test mode w | C
701-703 not used, 705-706 not used
EC 825853 825958 826065
11/15/74 | 3/21/75 8/1/75 704

701-706




EC 823146 | 826853 PN 1618966
Date 9/15/74 | 11/15/74 N
707 Keyboard
See note 1—\ /= See note 2
DISK 2 pisk 2 | DISK 2 READ PUNCH PRINT PRINT |COMPUTE|DISPLAY | DISPLAY | DISPLAY
COMM coPY REC REC RET TO TO TO REC TO FIELD FIELD FIELD FIELD
BKSP ADV | INDEX EOF EOD EOD TOTALS [ TOTALS | PROG | NAME
SEARCH RETURN DISPLAY
SEARCH SEARCH |SEARCH PROG DELETE DISPLAY | DISPLAY
ENTER | UPDATE { VERIFY SEQ TO- PROD
I CONTENTCONTENT ADDRESS| EQD INDEX LOAD REC STAT PROG DATA
02 01 03 0E 05 06 07 08 09 2D 20 0A 2c oc oo See note 3
! ! ] 1 l ] | ] ] | | | | | |
FUNCT||[FUNCT HEX # : s ° FIELD |I oup - 0 CHAR |I[ REC FIELD ||| SEL
SEL SEL @ % M < COR - / ADV ADV ADV PROG
2E 38 30 2A 10 3E 1 12 13 21 22 23 14 1D 35 ,
| ] ] ] | | ! | L | | | ] | ] ZIO
REC FIELD + - ) ¢ \ ! 2 3 &
TAB BKSP BKSP Q w 3 R T Y u I o P RIGHT s
ADJ
36 3A 15 ap 3F 16 W7 24 25 26 1c 39 21 22 23
| | | 1 | | i | | | | | | 1 |
NEW > - ’ 4 5 6 7 8 9
LINE RESET[Il A s D F G H 3 % 4 sKIP g ; ’
24 25 26
18 19 3c 1A 38 1B 27 28 29 1E ! 1 e
1 [ | | | | 1 | | T,
NUM ? . = ! ( 7 8 9 CHAR ALPHA ) « L
SHIFT z X c v 8 N M , . BKSP SHIFT
27 28 29
I [
1IF - - A
M .
REP [ ' REP 1F
1
REP “‘ 0 j
Notes: Alternate keyboard layout used with proof
1. For 1/O Adapter, this label is INPUT TO 3741. keyboard.
2. For 1/O Adapter, this label is OUTPUT FROM 3741.
3. For alpha and numeric keyboard interface decode, see page 13-8.
No Shift/Kana Shift—»02 o1 03 o 05 08 °|7 o8 09 2‘0 ?,9 oA ’1‘: °|° °19
See note 3 s
runct || [runct HEX ¢ ?
SEL SEL b ® > %P
No Shift/Kana Shift-+2¢ ® 30 2A 10
REC rewo |l + -
TAB
BKSP S R R
No Shift/Kana Shift—3° 3A 15
xkaNal l New >
syme ||| LiINE RESETINl A % s b
No Shift/Kana Shift— 18 L
NUM » ?
SHIFT zY X %

No Shift/Kana Shift

REP

REP

Alternate Keyboard Layout Used with Katakana Machines

707



708 Track Addresses

Example Example
1 2
Starting record address — XXO001 XX014
+32 +32
33 46
-26 -26
Next track—ending record address— XX007 XX020

(Do not enter a record at this address)

Note: 1f you stop short of the next track
ending address when using the repeat key,
additional records may be entered by press-
ing the U key twice for each record.

709 BSsCA Error Logout

BSCA Error Logout

When in R, T, P, B, or D mode, the bottom line
on the display shows the following:

Example
3

XX020
+32

52

-26
XX026

Mode determined by operation

001 0 A A 01 001\

Position Meaning

| Data terminal ready.

* 4 Data set ready.

7 Request to send.

* 10 Clear to send.
**14 - 16 CRC checks in receive.
**19 21 NAKs received in transmit.
**24 26 ‘Two second time-outs.
**29 31 Three second time-outs.

*Note: 1 indicates on; O indicates off.

**Note: Three position decimal counter.

707-710

710 3713 Printer Index Selector Lever

Index Selector Lever

Printer — Right End

EC 823146

826065

PN 1618967

Date 9/15/74

8/1/75

3741 ML
708



711 BscA Display Mode Indicator

BSCA. Display Mode Indicators

A mode indicator is displayed in positions 37 and
38 of the status line. The following shows the key
required to select the mode, the mode displayed,
and the meaning:

Key Display Meaning

Cc Cc Communication
T T Transmit
T Tl Transmit incomplete
T TT Transmit complete
P P Transmit transparent text
P Pl Transmit transparent incomplete
P PT Transmit transparent complete
R R Receive mode
R RC Receive complete
R RJ Receive incomplete
B B Transmit/receive (T/R)
B BT Transmit portion of T/R complete
B Bl Transmit portion of T/R incomplete
B BJ Receive portion of T/R incomplete
B BC T/R complete
D D Transmit transparent/receive (TT/R)
D DI Transmit portion of TT/R incomplete
D DT Transmit portion of TT/R complete
D DJ Receive portion of TT/R incomplete
D DC TT/R complete

% Online test mode

%C Online test complete

%T Online test (transmit)

w Wrap test

Wi Wrap test incomplete

BB Read operator ID (T/R)
DB Read operator ID (TT/R)

PB Read opearator ID (transmit transparent)
TB Read operator ID (transmit)

%.J Online test incomplete (receive portion)
%l Online test incomplete (transmit portion)

If the mode indicates an incomplete opera-
tion, check the error indicator in position 7.
See Symptom Index, Error Indicators, 1-2.

711

EC 823146 825853 826065

Date 9/15/74 | 11/15/74 8/1/75

PN 1618968

712 Data Recorder/1/O Adapter/Printer

Cable Replace/Remove Procedure

SAFETY:

Remove all electrical power from the machine by
unplugging the mainline cord.

10.

1.

Remove the back cover of the 3741 and open
the gate.

Remove the safety shield from the power
supply and unplug cable connector from
power supply.-

Loosen the two screws holding the power
supply and disconnect the power supply
ground strap. Then move the power
supply as far as'the cables will allow.

If a printer has not been attached, skip
to step 7.

Remove the screw (19944) and nut
(257198) from the clamp(2456297) [}
and remove tha printer attachment cable
ground straps §g .

Pull all of the gray covered portion of
the printer attachment cables out of the
machine.

Route the data recorder/l/O adapter cable,
one paddle at a time, through the hole [E
and to the right of the printer cables E

if installed. This is a tight fit with the
printer cables inserted.

Pull the data recorder/1/O adapter cable
through the hole until the gray portion is
about 12-inches (30cm) inside the machine.

If a printer has not been attached, skip
to step 11.

If possible, pull the gray portion of the
printer cables about 12 inches (30cm)
inside the machine.

Loosely assemble the cable clamp to
the cable or cables; just get the two screws
started. The data recorder/I/O adapter
cable goes to the right of the printer
cables.

12.

13.

14.

15.

16.

17.

18.

19.

Pull the cables back out of the machine
until the cable clamp rests on the flanged
bracket [ .

Slide the cable clamp over the flanged
bracket and secure it by tightening the
two screws .

Screw the ground straps to the machine
base .

Route the cable or cables behind the power
supply (toward the machine front) and up
to 1/2 planar sockets. Secure cable to gate
with plastic straps in 2 places.

Refasten the power supply in its original
position.

Screw the power supply ground strap on
the base.

Mount the power supply safety shield and
cable connector removed in step 2.

To remove the cable, reverse the above
procedure.



712 {Continued)

711-712

Flanged Bracket B

Hole for printer and data
recorder or 1/O adapter

cables. B
/ Holes for BSCA or
. / modem cables.

@&Holes for screwing

down ground straps.

Data Recorder or
1/O Adapter
Attachment Cable

Cable Clamp

Printer

S Cables

Flanged Bracket E

Point in cables where gray portion ends.
/ And where ground straps are attached.

Printer
Attachment
Cables [

Screws

EC 825853 826065

Date 11/15/74 8/1/75

PN 1619394

Data Recorder or
. |/0 Adapter
Attachment Cable

3741 ML

712



7 13 Data Recorder Attachment Cards

EC 825853

825979

Date 11/15/74 | 12/20/74

PN 1619395

129 Data Recorder

U

U U

N

('F
N

€2

vz

74

9z

ONLINE XLATE PREPARE ONLINE PUNCH CTRL o3
TO XLATE TO EBCDIC »
(A1A4) (A1A2)
ONLINE XLATE EBCDIC ONLINE READ CTRL
TO HOLLERITH ®
(A184) (A1B2)
ONLINE XLATE HOLLERITH |1/0 REG O SERLZR ©
TO EBCDIC TO CPU ONLINE CTRL BITS o
(A1C4) (A1C2)
ONLINE XLATE WITH SERLZR | ONLINE XPORT CHECKING
EBCDIC TO HOLLERITH AND READ COMPARE o C
(A1D4) {A1D2) 3
SKIP/VER READ AND SKIP/VER READ AND
a8 DOUBLE SPEED CARD 2 DOUBLE SPEED CARD1  m
33z (A1E4) (A1E2)
s BUFFER A+B SM BUFFER I/0 SM
o n
(A1F4) (A1F2)
PROG SEL CTRL SM PROG DATA LOAD SM
(2]
(A1G4) (A1G2)
BUFFER A+B SM PRINT SUPPRESS SM S
I
(A1H4) (ATH2)
LZ SM SKIP DUP SM
[
(A1J4) (A1J2)
PWRD CLOCK BIT END OF CARD SM
TIMING SM =
(A1K4) (A1K2)
ENTRY COMPLETE SCAN FIELD ERASE FIELD BKSP
[ '§
(A1L4) _{(a1L2)
oS OUTPUT CTRL SM CTRL LTS SM
2 =
mn= (A1M4) {ATM2)
o PAND CF SM OUTPUT LT SM C
2
(A1N4) (ATIN2)
KYBD LT RESTORE POR OSC SM
v
{A1P4) (A1P2) S
COLUMN CTR & COLUMN COIL DRIVERS SM
RING SM o
(A104) (A102)
MP COUNT UP SM COIL DRIVERS EM
o
{A1R4) (A1R2)
COL IND DR LED SM
w
(A154) C
NUMERIC ENCODE VLCD FEATURE >
-
(A1T4) (A1T2)
ALPHA ENCODE :
c
(A1U4)
<

M M M

7131



713 (Continued)

5496 Data Recorder

- ~ U U “\
N COL IND DECODE FE SWITCH <
g
(A1A4) (A1A2) m 5
8 DELAY TIMING WORD CTR %
o
% (A1B4) (A1B2) smx:
PROG CTRL B REG E
T O
oo
(A1C4) (A1C2) T
PROG LATCHES OSE
Nl = (A1D4) (A1D2) N C
qx RESET & RECYCLE CHAR LINE CTR CTRL
oo
E (A1E4) (A1E2) 2
: FIELD ERASE BIT TIME READ ASN P
33 )
E R {A1F4) (A1F2)
VER ERROR & DATA CTRL __ | A REG
(A1G4) (A1G2)
N VER RA & REVER ENT REG (KATAKANA) S
- (A1H4) {A1H2) (
% VER READ & REC UPDATE READ CTRL é
9 o
(A1J4) (A142)
XPT CTRL PUNCH CTRL
(A1K4) (A1K2)
PU REG 1 AND 2 KBD CTRL
N <
H = = N
23 (A1L4) (A1L2)
5> PU REG 2 AND 3 KBD SERV
A
{AT1M4) (A1M2) 3
) 3 KATAKANA FEATURE PRT CTRL
-1 3
(o]
T (A1N4) (AT1N2)
IDLE CTRL SCACC & PUCTRL
N (A1P4) (A1P2) o
VER CTRL SC ARITH CTRL
- E
B {A1Q4) (A1Q2) =
g PRT REG SC SETUP ' 2
m
w
(A1R4) (A1R2)
PRT RELEAGE KATAKANA
(A154) (A152) C
N PRT REG SEE NOTE 3
£
(A1T4) (A1T2) Zc
SEE NOTE
(A1U2) m
CARD 1/0 CARD I/0 =3
CABLE CABLE —
Note: This card on attachment feature only.
EC 825853 | 825979
- PN 1619396
Date 11/15/74 | 12/20/74
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714 Communications Configurations

EC 825853

Date 11/15/74

PN 1619397

=

Non-switched

3741 Model 2
Feature
Half Planar n Modem Cable Modem \
al ]| {
RS
3741 Model 2
Feature 1200 bps Line Coupler
Half Planar BSCA Cable Line Adapter Line Coupler ']
Cable — Switched
Lines
Switched
3741 Model 2
Feature : 1200 bps’ Communication Line Cable
Half Planar BSCA Cable Line Adapter — o

L

3741 Model 2

Feature
Half Planar

S |
Non-switched Lines

Modem Cable
—

—
I
—J

]
1

System/3
LCA

714



715

Feature Board Jumpers

Feature Half Planar

3713 Printer/2nd Disk/BSCA

3713 Printer/2nd Disk

BSCA or
3717 Printer/2nd Disk/BSCA or
3715 Printer/2nd Disk/BSCA

Note: Depending on features installed all
jumper positions may not be present.

Note: Refer to 503P for description
of 3715 printer jumper locations.

716

IBM Modem Cross-Reference

Send
Non-switched/ | CDSTL/ | Answer- | Speed Sync Clock

Modem Switched DTR tone Select Required

Jumper 6 4 5 2 -
1BM 3976-111 | Switched DTR No High Yes
IBM 3976-I11 | Non-switched CDSTL No High Yes
IBM 3872 Switched DTR No High No
IBM 3872 Non-switched CDSTL No High No
1200 bps
line adapter | Non-switched CDSTL No High Yes
1200 bps '
line adapter | Switched DTR No High Yes
WTC PSN
line adapter | Switched CDSTL Yes High Yes
System/3
LCA Non-switched CDSTL No High No

Note: DTR — Data terminal ready

717 not used

714-717

CDSTL — Connect data set to line

Feature
Half
Planar
Board

Printer (3713 only)

No = Printer is not installed.

Yes = Printer is installed.

Note: Jumper position 1 is only on
feature half planars made for the 3713
Printer. Jumper positions 2 through 6
are only on feature half planars made
for BSCA.

BSCA speed select

A = Low speed (600 bps).

B = High speed (1200 bps) or baud
select switch {(WT) or modem clock-
ing (1200, 2000, 2400 bps).

Keylock
Yes = Keylock is installed.
No Keylock is not installed.

BSCA line control

C = Connect data set to line (CDSTL).
Plug for non-switched lines (except
some WTC switch line modems). Plug-
ging this position will hold the ‘data
terminal ready’ {DTR) line off until
‘data set ready’ (DSR) or ‘ring indi-
cator’ is on.

D = Data terminal ready (DTR). Plug for
switched lines (except some WTC
modems). Plugging this position causes
the 3741 to check DSR to see if it is
off before it will turn DTR on.

Send answertone

Yes = Data terminal must send answer-
tone (WT only, where data termi-
nal is required to send answertone).

No = Data terminal does not send answer-
tone, modem does.

BSCA line facility

E = Switched lines. For time out and auto
disconnect if no line bids are received
and provides auto recovery from time
outs in unattended operation {auto-
answer).

F = Non-switched line. Continuous line
bids on transmit. Continuous wait
for line bids in receive.

ID reader test pins.
No jumper required.

EC 823146

825853

PN 1618969

Date 9/15/74

11/15/74

3741 ML
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718 Modem Cable/BSCA Cable

EC 823146 826065

Date 9/15/74 8/1/75

PN 1618970

Socket Line Name Modem Cable BSCA Cable
1-N Feature Half | Modem Feature Half | 1200 bps Line
Planar End End Planar End Adapter End

B13 Request to Send D02 4 D02 D02
B12 Transmit Data D03 2 D03 D03
B11 Receive Data D04 3 D04 D04
B10 Clear to Send D05 5 D05 D05
B09 Serial Clock Transmit D06 15 - —
BO8 Serial Clock Receive D07 17 — —
BO7 Signal Ground D08 7 D08 D08
D12 Data Set Ready BO3 6 BO3 BO3
D11 Ring Indicator B04 22 B0O4 B0O4
D10 Carrier Detect BO5 8 — -
D08 Rate selector BO7 23 - —
D07 Data Terminal Ready B0O8 20 BO8 B08
D06 SCTE B0O9 24 — -
— Frame Ground Frame 1 - -
D02 +12 Vdc B13 — B13 B13
D04 -12 Vdc B11 - B11 B11
D13 Test Mode BO2 18 - —
DQ9 Test Clock BO6 25 - -

718



720 BSCA Operation

Records/Minute
Characters 2400 bps 2000 bps 1200 bps
Per Record Non-switched* ~ | Switched** | Switched Non-switched* Switched**
Transmit | Receive 'Fl;ransrmlt or 'I:rans_m itor [ ransmit | Receive | Transmit or
eceive eceive Receive
20 345 175 110 105 180 170 85
40 260 175 100 90 130 115 70
60 200 175 90 80 100 85 60
80 160 115 80 70 80 75 55
100 135 115 75 65 65 65 45
120 115 115 70 60 55 bb 40
128 110 100 65 55 55 55, 40
* Full duplex facility or four wire switched network
**  Two wire switched or non-switched half-duplex facility
Disk Data Set Label Transmit Mode | Receive Mode Transmit/Receive Mode
On Disk 1 On Disk 2
Transmitting | Receiving Transmitting Receiving
Normal Data Set Label: Data set will be | Label will be Data set will | Not used Data set will Label will
transmitted. used in re- be trans- because be trans- be used in
® HasHDR1 in posi- ceiving data mitted label mitted it: receiving
tions 1 through 4 identifies 1. itis the data
@ Has valid extent data set first data
and record length that was set (00008)
® |[s accessible transmitted | 2. itisacon-
® Is not deleted tinuation
® Isnot a bypassed of the
dataset (B in last data
position 41) set trans-
mitted on
disk 1.
Bypassed Data Set Label: |§ Data set will Labe) will be Data set will | Labels be- Data set will Label will
not be used in not be yond the not be be used in
® Has HDR1 in posi- transmitted receiving data transmitted | last trans- transmitted receiving
tions 1 through 4 mitted data data
® s accessible set will be
® Has valid extents used in
and record length receiving
® Isnot deleted data
® Has a B (bypass)
in position 41
Deleted Data Set Label or |§ Data set will Label will not | Data set will | Label will Data set will Label will
Invalid Data Set Label: not be be used in ‘not be not be used | not be not be
transmitted receiving transmitted | in receiving | transmitted used in
® Doesnot have HDR1 data data receiving
in positions 1 through data
4
® Has invalid extents or
record length
® |5 not accessible
® |sdeleted
719 not used
721 not used
722 not used
EC 823146 826065
Py PN 1618971
Date 9/15/74
718-722

Note: The write protect byte of a data set label is
checked only for the first data set to be received
on either disk. Subsequent data set labels are not
checked. Therefore, caution should be used to en-
sure write protected data is not written over during
receive operations. On early shipments of the 3741
with binary synchronous communciations, the
write protect byte status of the first used label

was not used. Your 3741 can be field upgraded

so that the write protect byte can be used. Con-
tact your IBM representative for more information,

3741 ML
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723 Operating Procedures

Operating Procedures

This section shows the actual operating procedures
and also flowcharts showing how data and the
data set labels are handled in BSCA (for both Disk
1 and Disk 2). )

Start

Load diskette(s)

Position to first data set label
Turn keylock on if installed
Key remote ID if remote ID being used
Press FUNCT SELlupper and COMM
Switched or non-switched?

Switched Non-switched

é Select mode

(T,P,B,D,R)

EC 823146 | 826065
PN 1618972
Date 9/15/74| 8/1/75
Was R moe selected?
NO YES

Operator ID reader feature installed?

ﬁ

NO YES

Procedure complete Operator ID reader feature to be used?

Procedure complete

N-O ' YES
Press REC ADV Insert ID reader card

a [ |
Procedure complete Procedure complete

Q

If dialing, key M
. |
— IBM 3872 or 1BM 1200 bps line adapter? semmmmg
NO YES
u
Manual answer?

*

NO YES

| |
Answer phone when it rings

Select mode \ 1
(T,P,B,D, R and raise exclusion key, if
except for WT so equipped.

PSN)

Was R mode selected?

ey

NO - YES

| B
Operator ID reader feature installed?

NO - YES

| |
Operator ID reader feature to be used?

——— —

NO YES

Press REC ADV Insert ID reader card

7231



723 (Continued)

IBM 3872 or IBM 1200 bps line adapter?

N“O YES
Autoanswer? 1BM 3872 or IBM 1200 bps line adapter?
NO YES IBM 1200 bps line adapter
Push auto answer IBM 3872

button on modem

Dial or answer?

Procedure Dial or answer? Di|a|
let
R Set TALK DATA
Manual answer or dial? switch to TALK,
then dial.
Dial Answer | |
Dial 1 | When remote is ready,
_ a Manual answer Raise 1f WT PSN, raise data key and
- exclusion key select mode. set TALK DATA
Push talk Push talk if so equipped, l switch to DATA
button on button on then dial Manual answer or autoanswer 1
modem, modem and i Do not hang up
then dial wait for When remote hand set
call is ready, Manual Auto
When remote | answer tone I i Answer
is ready, Answer phone will be on. Hang up Procedure  Procedure
when it rings ~ complete
'fmswer tone o hand set complete Manual answer or autoanswer
is on. Wh : If WT PSN,
en remote
I select mode. I
i Manual
Push data is ready, Procedure i AUTO
push data Note:
button on b Hang up complete Set TALK DATA TALK DATA
modem utton on hand set switch to TALK, and )
modem it f i switch must be set
I I wait for ca t0 DATA
Procedure Procedure Procedure An?wer phone when
complete complete complete _ it rings. When ready, Procedure
raise data key an(.:I complete
TALK DATA switch
to DATA
Do not hang up
hand set
|
Procedure
complete
EC 823146 826065
PN 1618973 3741 ML
Date 9/15/74 8/1/75
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724 Communication (Functional Flowcharts)

Transmit,

Transmit mode sel-
ected (T or P mode)

Was
transmit
mode selected
from index

Yes

Transmit mode was sel-
ected from update mode.
Operator positions drive
to desired record.

Machine will select first
valid data set label. Then
drive will be positioned
to BOE of that data set.

EC ‘823146

PN 1618974

Date 9/15/74

Transmit data

Are
there any
more records in
the data set?

Are
there any more
valid data set labels
on disk 1?

machine have
2nd disk with valid
data set
label?

Machine goes to disk 2
and transmits all valid
data sets.

Transmitting
data from record
73026 + 1?

Machine goes to disk 2 and
finishes transmitting data
set. Then transmits any
other valid data sets on
disk 2.

<
~

d

y

Transmission complete
Machine will display T
status and mode it trans-
mitted in T or P,

When a data set is continued
from disk 1 to disk 2, there
will be a C in position 45 of
the data set label on disk 1
and an L in position 45 of
the first data set label used
on disk 2

If position 45 of data set
label contains a C and the
second disk feature is not
installed, or the second
disk is not ready, trans-
mission will terminate and
a D error is posted.
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7124

(Continued)

Transmit/Receive

Transmit/receive (T/R)
mode, or transmit-
transparent/receive
(TT/R) mode selected

Was
T/R mode
selected from index
mode?

Machine will select first
valid data set label. Then

T/R mode was sel- .
lected from update mode.
Operator positions drive drive will be positioned
to desired record. to BOE of that data set.

L |

Transmit data

Is this
the last record of
the data set?

Yes

No

Is the
data set continue
ondisk 2?

No No

When a data set is continued
from disk 1 to disk 2, there

will be a C in position 45 of
the data set label on disk 1

Are
you on
disk 1?

Is
there a valid
receive data set
on disk 2?

Yes

and an L in position 45 of
the first data set label used

Go todisk 2 and

l Go to receive mode1

on disk 2. finish transmitting

that data set.

7
'

If position 45 of data set
label contains a C and the
second disk feature is not
installed, or the second
disk is not ready, trans-
mission will terminate and
a D error is posted.

y )

Are there
any other data sets
to be transmitted?

Is there
a valid receive
data set on
disk 1?

No

Is there
adisk 2 installed
and ready?

No

A Reception incomplete.
Machine will display J

status, D error, and

or TT/R.

mode it was in; R, T/R,

Yes
Go to disk 2

EC 823146

Date 9/15/74

PN 1618975

724
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Receive —I

725 Communication (Functional Flowchart)

Receive mode selected A
(R Mode)

receive mode
selected from
index mode?

No

Yes

Receive mode was sel-
ected from update mode.
Operator positions drive
to desired record.

Machine will select first
valid data set label. Then
drive will be positioned
to BOE of that data set.

L ;

Receive data

Is this
the last record of
the data set?

Receiving
data for record
73026 + 1?

EC 823146

PN 1618976

Date 9/15/74

No

putting C in positio

on another diskette

Update data set label by

(data set is continued

n 45

)

Are you

and is drive 2 insta
and ready?

receiving on drive 1

No v

lled

y

Does machine

have 2nd disk

with valid data
set label?

Yes

Did this
data set overrun
from DR1 to
DR2?

Updaté data set label by
putting an L in position
45. (data from another
diskette ended on this
diskette).

A

Update data set label:
EOD=CDA (current disk
address).

EOE-EOD -1
Character length = the
length of first record
received. Update BOE
by number of records
received.

All
data sets
received?

Yes

No

Are there any
more valid data
set labels on
disk 1?

Yes

Start receiving ol
drive 2 at 01001

n

I

or TT/R.

Reception incomplete
Machine will display J
status, D error, and
mode it was in;R,T/R,

A 4

Locate next valid data
set label. Update its BOE
to the EOE + 1 of the
data set previously re-
ceived.(The data re-
ceived will be written in
the first record follow-
ing the EOE of the last
data set received).

y

Reception complete.
Machine will display:
C status and reception
mode it was in;R,T/R,
or TT/R.
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726 Machine Characteristics (Service Hints)

Be aware that the machine characteristics de-
scribed below may cause problems. You can either
circumvent them with changes in the customer’s
routine, or if that’s not satisfactory, field bills

of material are available to correct the conditions.

Machine characteristics:

— In receive mode, if a data set ends exactly at
73026 and a null record is received, a D error is
displayed even though all data is received cor-
rectly.

— Invalid ACK, after a 3-second time-out, does
not result in resending the previous record.

— If communications starts on a data set, a redial
(after a remote abort) will proceed from one
record beyond the original starting position.
This is intermittent and one record may be
lost.

— If receive mode detects a read index error, the
error is displayed and an EOT is sent even
though no more data is sent.

— T/R mode. If the last data set transmitted is
file-protected, then all receive data is file-
protected and will not be written on the diskette
even though it appears to function normally.

— In transmit mode, if an A error or a read index
error occurs, the null record to end the last
data set is not transmitted, thus giving the re-
mote end the impression that not all data was
transmitted in the last data set.

725-726

— Due to file (write) protect, it is possible for the
3741 to give an indication that it has written
data to disk when in fact nothing has changed.

The following machine characteristics cause
problems only in conjunction with improper
operating procedures.

— If receive mode overflows Disk 2, no C will be
put in position 45 {multivolume indicator) of
the data set label.

— During any receive mode, the 3741 can write
over protected data. This will occur if the ex-
tents for the receive data set overlaps a pro-
tected data set. For example:

BOE EOE
(Receive data set) 01001 10026
(Protected data set) 08001 15026

01001 =meemmmmmemeememmnnaeen
Receive
f—.’: data set
<3}
X<
T 08007 =reememoeresnnmcmceananns
5 Protected
S SR 10026 / data set
§.
o
15001 --ememmmmmememsennaaenan

— Clear-to-send and echo-clamp delays of less
than 200 ms and 130 ms, respectively, might
cause echo problems.

EC 823146 826065

Date 9/15/74| 8/1/75

PN 1618977

3741 ML
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727 Facilities

The 3741 is designed to operate satisfactorily
at 600, 1200, 2000, or 2400 bps.

Modems being used must be end-to-end com-
patible, running at the same speed with the
correct options. The modem options gener-
ally required are:

— EIA voltage interface.

— Half duplex.

— Carrier controlled by request to send.

— Without new sync.

— Internal clocking (on the modem) must be
specified if sync clock is not used in the
3741.

The IBM 3872 and the IBM 1200 bps Line
Adapter features are not end-to-end compatible.

When the CBS Data Access Arrangement (DAA)
using the 1001A coupler or equivalent is used
with the switched 1200 bps line adapter feature,
it must be ordered: '

With series 5 or later connected to Type ||
local loop.

With DAA controlling the line {(you must raise
the exclusion key to hear the dial tone).
With ringer connected on the line side of
the exclusion key.

With DAA supplying its own power so that
the hook switch transfers when receiver is
lifted from, or set on, the cradle.

— With a handset type 502A, or equivalent.
For more information see Service Aids—3741
with 1200 bps Line Adapter/CBS Coupler
(page 8-1).

EC 823146 826065

PN 1618978

Date 9/15/74| 8/1/75

728 Feature Mix

The synchronous clock must not be installed in
the 3741 if attached to System/3 LCA.

The synchronous clock must not be installed
when using 2000 or 2400 bps modems.

The synchronous clock must be iynstalled if 1200
bps line adapter is installed.

729 System/3 LCA

Pin plugging on the System/3 LCA to the 374
or 3747: -

5410 gate B, card W5A4 jumpers:

New sync
Rate select .
DTR .
SCTE

OO ®

. The above data is from page HEG60 in the

System/3 MAPs,

Page A6009 lists 5410 BSCA tie-downs. ‘Last
board on channel’ or ‘not last board on channel’
must be tied down. Other tie-downs listed must
not be tied down for LCA.

The 3741 MLM specifies a CPU with RFT capa-
bility. The System/3 with diagnostic 80A pro-
vides this capability.

The synchronous clock should not be installed
in a 3741 to be used with System/3 LCA.

72741
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EC 823146

Date 9/15/74

PN 1618979
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730 Common Communications Error Error
Codes and Causes Code
See Symptom Index for error codes not covered D
here.
Error
Code  Description Cause
C Line Check  No activity on communi-

cation line (the 3741 has
not decoded character
sync) for 20 seconds. On
initial linkup, it can occur:

1. If both ends are bidding
(sending ENQ) or wait-
ing for a line bid caused
by improper use of the
M key. (See 731).

2. If terminal ID and re-
mote ID compare func-
tions are being used
and the IDs do not
compare.

3. If there is a modem or
communication line 1
problem that prevents
end-to-end
communication.

Line checks occurring dur-
ing data transfer can be
caused by:

1. Modem or communica-
tion line problems.

2. Remote end program-
ming or malfunction
that prevents a normal
termination (EOT or Q
Disconnect, DLE EOT).

Note: Error recovery
problems on early 3741
base BSCA machines
caused an abnormal
number of calls to end in
a line check error. This
problem was corrected
with ECA 14 and/or
ECA 22.

Description

Disk Full

Data Set
Ready Has
Dropped

Message
Aborted

EC 823146 826065

Date 9/15/74 8/1/75

PN 1618980

Cause
In receive mode:

1. Not enough physical
space to write all
records remote end
is attempting to send.

2. There are not enough
valid labels to receive
all the data sets the
remote end is attempt-
ing to send.

In transmit or transmit/
receive mode:

1. Continued data set was
indicated on disk 1 but
disk 2 was not available
or there were no valid
labels on disk 2.

2. Continued data set was
indicated on disk 2.

The ‘data set ready’ inter-
face line (from the modem)
has dropped unexpectedly
(while ‘data terminal ready’
was still on). This can be
caused by:

1. The remote end drop-
ping the connection on
a switched line unexpec-
tedly.

2. Modem powering off or
malfunction.

The transmitting 3741 has
received four consecutive
negative acknowledgements
(NAKSs) to the same record.
The receiving station has
experienced CRC checks
due to line or modem
problems or receive mal-
function in calculating
CRCs.

Error

Code

R

Description

Remote
Abort

Transpar-
ency
Error

Received
Data
Block

730-1

Cause

The remote device has
terminated communica-
tions prematurely by
sending an EOT or dis-
connect (DLE EOT) prior
to sending ETX (end of
text). Call remote end

to determine what error
caused it to terminate
communications.

Hex data was detected in
the record to be trans-
mitted in T, B, J, or K
mode. The characters
SOH ('01), STX (‘02'),
NAK (‘3D"), ETB ("26"),
ETX (‘03'), SYN (‘32'),
IUS ("1F’), DLE (“10'),
ENQ ('2D’), IRS ("1E’),
IFS {*1C’), or EOT ('37')
cannot be sentin T, B, J,
or K mode. They could
be sent in P or D mode.
Often a transparency
check occurs when data
set extents overlap or a
data set is transmitted
which is not intended to
be transmitted.

The 3741 received a data
block starting with SOH
or STX when in transmit
mode. This error can
occur if the receiving
station has an error be-
fore transmission begins
and attempts to send
status to the transmit-
ting station, or both
stations are in transmit
mode.



730 (Continued):

Error

Code Description Cause

W Wrong
Length

In receive mode:

1. Two consecutive records
of different length were
received.

2. First record received
was a different length
than record length of
data set (if receive be-
gan in update mode).

-In EBSCA:

1. Length of first received
record is not equal to
the number of greater
than signs (>) in the
receive data and insert
constants program.

2. In transmit mode the
continuation of a data
set on disk 2 has a
different record length
than the data set on
disk 1.

\Y) Received
Line Bid

The remote end sent a
line bid (ENQ) after the
3741 has posted com-
plete or incomplete
status. '

X Negative The remote end res-

Bid ponded NAK or discon-

Response nect (DLE EOT) to a
line bid. This can
occur if the 3741 has a
disk error, attempts to
send a bid for status,
and receives a NAK
from the remote device.
The disk error is the sig-
nificant error in this
case.

733-739 not used

730-739

7313741 — Use of the M Key

When the 3741 is set up to operate on switched
lines, the M key determines whether or not the
3741 will send the initial line bid (ENQ). The
M key has no function on the non-switched line.

According to convention, the station placing

the call {calling station) should bid the line (ENQ).

If the 3741 is the station placing the call, the
operator setup should be:

Press FUNC SEL upper
COMM
M
T,P,B,DorR

The M key tells the 3741 to bid the line (ENQ),
independent of the mode selected or the
following key strikes. If a CPU is the remote
end receiving the call, it should be programmed
to look for a line bid (receive ENQ).

Also, according to convention, the station re-
ceiving the call (called station) should wait

for a line bid (receive ENQ). If the 3741 is

the station receiving the call, the operator setup
should be:

Press FUNC SEL upper
COMM
T,P,B,DorR

The absence of the M key indicates to the 3741
that it should wait for a line bid for 20 seconds.
If the CPU is the remote station placing the
call, it should be programmed to send the initial
line bid (ENQ).

732 Service Aids for Modem and Line
Problems

Line Bids (Sending and Receiving ENQs)
Proper use of the M key can be verified by:

1.  Calling the bidding station from a convenient
telephone. After the answertone, you should
hear the line bids (on a one- or three-second
interval).

2.  Calling the station that is to receive the
line bid. After the answertone, there
should be a 20-second period of silence
on the line. (After 20 seconds, the station
may bid the line to send a status message.)

3. If the station that receives the line bid
turns on request to send (within the 20
seconds), it indicates that it has received
the line bid and has responded.

Use the following to diagnose modem and com-
munication line problems:

1. CBS coupler service aids (page 8-38).

2. 1200 bps line adapter transmit level and
receive level check (page 8-36.5).

3. - TDAT is modem eliminator (TDAT test
procedures 8-26.10).

4, Expanded communications feature diag-
nostic aids (8-33).

5. Probe transmit data and receive data inter-
face lines to verify that data is being trans-
mitted and received (764).

6. Attempt to communicate with another
system with each device to prove the
communication capability of each.

7. When attempting to diagnose linkup
problems on switched lines, changing
jumper 6 to non-switched will eliminate
the 20-second time-out and disconnect

- (for diagnosis only). See page 16-4 for
information on jumper 6.

EC 823146 826065

PN 1618981

Date 9/15/74 8/1/75
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Date 9/15/74 | 8/1/75

PN 1618982

740 Communication Throughput Rates for the 3741 Model 2 with the Expanded Communications Features

Records Per Minute
Characters [Records 2400 bps 2000 bps 1200 bps
Per Record [Per Block Non-switched* Switched** Switched Non-switched¥| Switched**
Transmit | Receive [Transmit | Receive |Transmit | Receive [Transmit | Receive [Transmit | Receive
20 24 310 160 299 151 321 157 321 163 321 157
40 12 310 160 310 154 287 166 200 166 182 166
60 8 264 163 224 163 192 163 134 134 122 122
80 6 199 160 169 160 145 145 101 101 92 92
100 5 160 160 137 137 117 117 81 81 74 74
120 4 133 133 113 113 97 97 67 67 61 61
128 3 123 123 100 100 87 87 62 62 56 56

Full duplex facility or four-wire switched network

** Non-switched half-duplex facility or two-wire switched

74 1 Throughput Considerations

720 and 740 show typical throughput rates for
the 3741 Model 2 with and without the expand-
ed communications feature or with the expanded

communications/multipdint feature, respectively.

The figures show throughput rates in terms of

the number of records per minute processed as a
function of record size, line facility, and modem
speed. The rates listed are for information only.

The assumptions made in determining the
throughput rates are:

© Setup and line initialization sequences are not
included in determining the throughput rates.

® Non-transparent data is transmitted or
received.

® Disk sequence is 01.

® No deleted records or disk errors are en-
countered. (Excessive number of retries on
disk operations, as indicated by a large num-
ber of two-second time-outs, can degrade
throughput.)

Propagation delay and CPU delay are
negligible.

Speed of remote device is equal to or faster
than the 3741.

For two-wire lines, the 1200, 2000 and 2400

bps modems have 200, 175, and 180 milli-
second clear-to-send delays, respectively.

For four-wire lines, the 1200 and 2400 bps
modems have 25- and 85- millisecond clear-
to-send delays, respectively.

For 720 a transmit selected records program
was not used.

No retransmissions. (Modem and line prob-
lems can cause a large number of retrans-
missions as indicated by a large number of
three-second time-outs.)
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750 Voltage Checkout Procedures

Measures the following dc voltages, at the indi-
cated MPU planar pins, with reference to frame

ground:
Vdce

+5.0
+8.5
Ground
-5.0
-5.0

— Measure the following dc voltages, at indicated

Pin

F-D09
F-BO7
B-BO7
F-B08
F-BO6

Limits

4.71t05.5
8.0t09.4
0

4.6t054
46t0o54

BSCA board pins, with references to frame

ground:
Vdc
+12.0

-12.0
Ground

Pin

1-N-D02
1-N-DO4
1-N-BO7

Limits

11.0to 13.2
11.0 to 13.2
0

_ If all voltages are present and within limits,
voltage check is OK.
— Return to MAP.

742-749 not used

740-750

ID reader

Card cover

Hinge end

O 00QVVCDOVO

0

: 5

\ 0

\ 0

e

\\ g

13 0
EC 823146 826065
9/15/74 8/1/75

PN 1618983

Feature
Cables

1-N BSCA
1-P  Printer
1-Q

1-R Printer

3741 ML
750



755 Expanded Communications Modes

BSCA Mode

Communications

Transmit
Transmit-transparent
Receive

Transmit-receive
Transmit-transparent/receive
Transmit buffered

Transmit buffered/receive
Inquiry

Request for test (RFT)

E test mode

Print unattended

Col 37

0 v

P

Col 38

COmITmOUAHO

Mode

Status Indicators

Col 39
P e, S S
T i
T |
c J
T | C J
T | C J
T |
i J
l J
! J
|

e Rl

Transmission complete

Transmission incomplete
Reception complete

EC 823146

Date 9/15/74

PN 1618992

_—_—- 0000

Reception incomplete
*Read ID

Col 39*

*Read ID card when column 39 contains B

755



757 Expanded Communications Modes, Hexadecimal

When hex data is keyed or displayed, not all

of the data represents display characters such as
anABC...or0123...When the hex data
keyed is not a displayable character, a hexa-
decimal display is provided that represents the
8-bit code for the data. The basic display (no
bits on) looks like this:"

Othér lines are added to the display for each
bit that is on in the EBCDIC code.

Bit Position Hex Value of
Bit Position

Add these values together

0-|——-—|-8 to get the first hex digit.
1-|-—-|—4 Only add those values
2-|——-]-2 together for the lines
3-|-—-—]-1 displayed.

4-|——-—|-8 Add these values together
5—|—-—-}-4 to get the second hex digit.
6-|———]-2 Only add those values to-
7-]—-——]-1 gether for the lines displayed.

Example: Assume the display looks like this:

8
4

The first hex digit is 8+4+1 = D and the second
hex digit is a 0. The hexadecimal value is hex
DO. Assume another display looks like this:

751 not used
752 not used
753 not used
754 not used
756 not used

751-757

[ee]

8
a
2

The first hex digit is 8+4+1 = D and the second
hex digit is 8+4+2 = E. The hexadecimal value
is hex DE.

Example: Assume the display looks like this:

The first hex digit is 2+1 = 3 and the second
hex digit is a 2. The hexadecimal value is hex
32 (SYN). Assume another display looks like
this: -|-—-1-

4

1

The first hex digit is 2. And the second hex
digit is 8+4+1 = D. The hexadecimal value is
hex 2D (ENQ).

EC 823146 826065

Date 9/15/74 8/1/75

PN 1618993

3741 ML
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758Terminal ID and Feature Half Planar
Sockets Y and Z

Display (Refer to 757 to decode the hex characters.)

001

BHE

Bit—= 0

0

A

A 00008

w

EC 823146

826065

8/1/75

PN 1618994

Date 9/15/74

o
Byte

O

Byte s"o
2

‘O

Byte

* lo

O00O0O0O0O0 00|~

OCO0OO0OO0OO0O0 O 00~

OOOOEOO O O O|w

000000 O 00|~

O O O O}w

O O O Of=

v

O0OO0O0O0O0O0 00|

00O

00O

rh

Each Bit Position

o/:: ¢ uou
A

O’ |- !1111

0’J

1D Character Jumper Placement

Row Hex 0 1 2 345 67 Hex 012 345 6 7
aJ6)) §8C €08 05 [nfos| 08 505 05
[ols2] 308 808 30 [ojos[ 586 585 3¢
08 690 35 |o]er| 538 593 a4
00 €0p €0 lafom]| 588 550 88
06 803 88 ||| 589 gg€ 85
©0 865 58 s |a2) g3 909 g¢
99 £85 g0 | ja3gbg 900 59
9% €309 00 |v]ae| gfs 00s €0
88 336 tg|vias| gl 885 9g
90 5350 g |w|ae| g0 983 g3
00 586 g0 |x|a7] g% 885 5¢
99 00 g |v|as| g0 850 8C
00 g8 €3 |:as| g9p 058 8¢

758



759 Multipoint Address and Feature Half Multipoint Addressing
Planar Sockets Y and Z

For a given polling character, the corresponding
select character is defined.

Display (Refer to 757 to decode the hex characters.)

Poll Poll Sel Poll Poll Sel
001 0 A A 00008 w Char | Hex Hex Binary Char | Hex Hex Binary
A L | COo 80 1100 0000 EO A0 1110 0000
B @ ? 1100 0001 E1 A1l 1110 0001
B C2 82 1100 0010 || S E2 A2 1110 0010
C C3 83 1100 0011 T E3 A3 1110 0011
D C4 84 1100 0100 || U E4 A4 1110 0100
E Cb 85 1100 0101 \% E5 A5 1110 0101
F C6 86 1100 0110 || W E6 A6 1110 0110
G C7 87 1100 0111 X E7 A7 1110 0111
H Cc8 88 1100 1000 || Y E8 A8 1110 1000
1 Cc9 89 1100 1001 2 E9 A9 1110 1001
CA 8A 1100 1010 EA AA 1110 1010
CB 8B 1100 1011 EB AB 1110 1011
cC 8C 1100 1100 EC AC 1110 1100
Each Bit Position CD 8D 1100 1101 ED AD 1110 1101
CE 8E 1100 1110 EE AE 1110 1110
[ I P— CF 8F 1100 1111 EF AF 1110 1111
O’J} e DO 90 1101 0000 || O FO BO 1111 0000
o~ J D1 91 1101 0001 1 F1 B1 1111 0001
K D2 92 1101 0010 {] 2 F2 B2 1111 0010
L D3 93 1101 0011 3 F3 B3 1111 0011
M D4 94 1101 0100 || 4 F4 B4 1111 0100
\ N D5 95 1101 0101 5 F5 BS 1111 0101
Bit—=0 | 2 3 4 5 6§ 7 o] D6 96 11010110 (] 6 F6 B6 1111 0110
Byte {g 8 8 8 8 g © o P D7 97 1101 0111 7 F7 B7 1111 0111
1) © o Q D8 | 98 1101 1000 || 8 F8 | B8 | 1111 1000
o o o © o o (o Jo) R D9 99 1101 1001 || 9 F9 B9 1111 1001
DA 9A 1101 1010 FA BA 1111 1010
DB 9B 1101 1011 FB BB 1111 1011
DC 9C 1101 1100 FC BC 1111 1100
DD 9D 1101 1101 FD BD 1111 1101
DE 9E 1101 1110 FE BE 1111 1110
DF 9F 1101 1111 FF BF 1111 1111
N N g A AV g
Binary value jumpered on card
Select character in HEX
—————————Poll| character in HEX
Poll character
— | —

EC 823146

PN 1618995 3741 ML
Date 9/15/74
758-759 759-1




EC 823146

Date 9/15/74

PN 1618996
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760 Feature Half Planar Socket and Card

Locations
Socket
1-N  — Modem cable
1-P  — Printer signal cable (from printer)
1-Q — Cross connector to MPU planar
1-R  — Printer signal cable (to printer)
1-E — Cross connector to MPU planar
1-F — Cross connector to MPU planar
1-G — Cross connector to MPU planar (memory)
1-H — Cross connector to MPU planar (memory)
1-8 — Card socket — memory card
1-T — Card socket — memory card
1-Uu -

Test socket

EBSCA Feature Cards

1-v
1w
1-X
1-Y

1-Z

Card socket — sync clock card
Card socket — ID reader card
Card socket — ID reader card

Card socket — terminal 1D or multipoint

card

Card socket — terminal ID or multipoint

card

EBSCA Feature Cards

Sync clock

ID reader
Terminal ID or
Multipoint

760

Card cover

ROS feature

ID Reader Cable Position

Keylock Cable Position

Multipoint Audible Alarm Cable Position

Jumper Field

X,
—boo]
| 0000 N
i =000°°
| 3
e l 2 -
-7
E P
> s
F =T
— Q
Y
w
Iﬁs s|| |V L X
om——
G = . /W R
1" T
Ris z i
|| Y X
H L b ﬁ
— |
=

Feature Half Planar Socket Location

0000000000

Hinge end

N

QOVOOCO0RO
VVOOTOOIOD

EC 823146

826065

Date 9/15/74| 8/1/75

PN 1618997

Note: Terminal ID and multipoint are mutually
p exclusive features.

3741 ML
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762 EBSCA Error Logout

WheninR, T, P,B,D,J, K, %, or | mode after
pressing FUNCT SEL upper and S or when in
W mode in tests 1, 2, 3, or 4, the bottom line
on the display shows the following:

Error Code Position

EC 823146

826065

9/15/74

8/1/75

PN 1619001

\\ Mode depends on operation -\

OOL\ 0 A A OLOOL\

Position Meaning
1 Data terminal ready.————3 1 0 0 001 004 000 00%
g Data set ready, | |
* 7 Request to send:
* 10 ***Clear to send.
**14 - 16 CRC checks in receive.
**M9 -2 NAKs received in transmit.
*¥*24 - 26 Two-second time-outs.
**29 - 31 Three-second time-outs.

*Note: 1 indicates on; 0 indicates off,

**Note: Three position decimal counts.
***Note: When short records are transmitted in blocked
{(J or K) mode, ‘clear to send’ may not be logged on or may
be on only a short time. This is because the controller is
busy reading and buffering records. The actual operation
of ‘clear to send’ can be checked at the modem cable inter-
face (1-N-B10).
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764 Modem Cable/BSCA Cable

Bcable

Connectors
Socket Line Name Modem Cable BSCA Cable |
1-N Half Planar | Modem Half Planar | 1200 bps Line \D‘” 502
End End End Adapter End 10
B13 Request to Send D02 4 D02 D02 i3
B12 Transmit Data D03 2 D03 D03 o1
B11 Receive Data D04 3 D04 D04 L)
B10 Clear to Send D05 5 D05 D05 < %602
B09 Serial Clock Transmit D06 15 - - 1
B08 Serial Clock Receive D07 17 - — ..
BO7 Signal Ground D08 7 D08 D08 3
D12 Data Set Ready B0O3 6 BO3 B0O3 013
D11 Ring Indicator B0O4 22 B0O4 B0O4 g 813
D10 Carrier Detect BO5 8 - - (S ’
D08 Rate selector BO7 23 - - @
D07 Data Terminal Ready BO8 20 BO8 BO8 2
D06 SCTE B09 24 - - 5t
- Frame Ground Frame 1 — — -
D02 +12 Vdc B13 — B13 B13 Ve
D04 -12 Vdc B11 — B11 B11
D13 Test Mode B02 18 - —
D09 Test Clock BO6 25 - —
3741 Model 2 3741 Model 2
Feature Feature 1200 bps Line Coupler
Half Planar L Modem Cable ] Modem Half Planar BSCA Cable Line Adapter Line Coupler
! L < Cable Switched
Lines
Switched
3741 Model 2 3741 Model 2
Feature el atur s - .
Half Planar L Modem Cable | f.»és/t\ s I’-:Iinlft P:anar BSCA Cable :_izr?eoAbSapter _(;ommumcauon Line T)Jlle;} ﬂ
= L — Non-switched Lines
Non-switched
763 not used EC 823146 826065 PN 1619004 3741 ML
9/15/74 8/1/75
762-764 764




765

PN 1619005

826065
8/1/75

EC 823146

9/15/74

765 EBSCA ROS Card Location




766 Wrap Adapter

BSCA Cable
(1200 bps Line Adapter End)

1/ \
S~ .
§\i|| »

Sy

External Modem Cable
(Modem End)

Q
N /4
Modem Cable

Wrap Adapter (PN 2456702) §

BSCA Cable
Wrap Adapter (PN 7365241)
Modem Cable Wrap Adapter (External Modem)

From Pin To Pin

. A |
Transmit data 2 Received data 3 Hinge end
Request to send 4 Clear to send 5 B /
Data terminal ready 20 Data set ready 6
Test clock 25 Serial clock transmit 15 c
Test clock ) 25 Serial clock receive 17

ROS feature
BSCA Cable Wrap Adapter (1200 bps Line Adapter)

L
From Pin To Pin
Transmit data D03 Receive data D04 M
Request to send D02 Clear to send D05
Data terminal ready B08 Data set ready BO3 Feature half y N
\\\
P —
Feature Half Planar Wrap Adapter ~
aN_
From Pin To Pin ~
Transmit data D03 Receive data D04 1D reader R
Request to send D02 Clear to send D05
Data terminal ready BO8 Data set ready BO3
Test clock B06 Serial clock transmit D06 Feature Half Planar
Test clock B06 Serial clock receive D07 Wrap Adapter
(PN 1620152)
EC 823146 825958 | 826065 PN 161900
) Date 9/15/74 | 3/21/75 | 8/1/75 7 3741 ML

765-766 . ' , 766-1.



EC 825853

Date11/15/74

PN 1619008
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DIAGNOSTIC AIDS
TABLE OF CONTENTS

CE Display Mode
Diagnostic Programs
Display Disk Speed .
Display Disk Track I1Ds .
Display Registers .
Read/Write Storage Test for
Models 1 and 2
CE Pins for Raster Display
CE Head-Adjusting Tool
CE Voltmeter Accuracy Check
CE General Logic Probe
CE Diskettes
Handling Precautlons
CE Diagnostics Diskette
1/O Adapter Diagnostic Diskette
Models 3 and 4 Diagnostics
Diskette . .
Alignment Check Dlagnostlc
Diskette
Head Alignment Serwce Check
Tracks
Display Data Head Alxgnment
Service Check .
3713 Printer Test Programs™
3715 Printer Diagnostic Programs®
3715 Printer Test Programs®
3715 Printer Line Control Exerciser
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RFT Procedures and TDAT
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Start of RFT and TDAT
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Procedure 1
RFT (Request for Test)
Procedure 2
RFT (Request for Test)
Procedure 3
RFT (Request for Test)
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Diagnostic Aids, Expanded Com-
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Procedures .
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1200 bps Line Adapter Recelve
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Coupler . e 8-36.12
CETools . . . . . 8-39
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Data Recorder Attachment Test
Program . . .. 8-43
1/0 Adapter Dlagnost:c Dnskette . 8-45
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Error Code Chart. . . . . 8-47
1/0 Adapter Cable Wrap
Diagram . . .. 8-48
1/0O Adapter Dlagnostlc Wrap
Program Flowchart . . . . 8-50

* See 3717 MLM for 3717 CE diagnostic and
test programs.

CE DISPLAY MODE

The diagnostic programs for CE display mode use
a special section of ROS that can be used inde-
pendently of the machine functional ROS. These
diagnostic programs can be used separately to
cause the display of:

— Disk speed
— Disk track IDs
— Display registers contents

Selecting the CE display mode cancels the previous
operator mode and all data in memory, such as
stored programs, production statistics, field totals,
and duplication data. CE display mode can be
selected from the following machine modes:

— Read index

— Update

— Enter

— Search

— Verify and field correct

A diskette must be installed in the disk drive to
be selected for CE display mode. If disk drive
2 is the drive selected, then a diskette must also
be installed in disk drive 1, but the opposite is
not necessary.

Selecting CE Display Mode

To select CE display mode, use the following
keying sequence:

— FUNCT SEL lower
— NUM SHIFT (or ALPHA SHIFT) and the C
key.

The characters CER, indicating CE display mode
ready will appear at the right end of the status
line. (The status line is the first line of the dis-
play.) The remainder of the display will not
change.

The diagnostic program desired can now be
selected.

. Terminating CE Display Mode

Pressing RESET terminates CE display mode. The
machine automatically causes a seek to the index
track (track 00) of the disk; and mode/status will
go to X R, or X N if the diskette has been removed.

Selecting a Diagnostic Program

Select CE display mode (CER is displayed on the
status line); then press one of the keys shown in
the table below to select the desired diagnostic
program. CER mode and status changes to CEW,
and the results of the diagnostic are displayed.

Note: When selecting a diagnostic program for
disk 2, the NUM SHIFT must be pressed with
the proper program select key.

Diagnostic Program Program Select Key

Display disk speed (o)
Display disk track IDs J
Display registers U

Terminating a Diagnostic Program

To terminate a diagnostic program, press
RESET

Note: RESET may have to be pressed more than
once to terminate the display registers diagnostic,
because the reset key code can be accepted in the
KBDATA register only at times other than when
that register is being periodically set to zero.

Termination of a diagnostic program is indicated
by a mode/status change from CEW to CER.
Now another diagnostic can be selected or CE
display mode can be terminated.

EC 825853 | 825958

826065

PN 1619009 3741 ML 81

Date 11/15/74| 3/21/75

8/1/75




DIAGNOSTIC PROGRAMS
Display Disk Speed
The display disk speed diagnostic can be used to:

— Locate a failing machine.

— Determine causes of changing or out-of-toler-
ance disk speed.

— Verify display-to-cursor operation.

— Adjust actuator bail.

— Cause a repeated read.

This diagnostic causes a line of digits to be dis-
played which can be used to calculate disk speed -
in terms of milliseconds per revolution. The diag-
nostic can be selected while at any track on the
disk as long as the first record of that track is
good (it can be a deleted record).

The display to cursor operation of the display
attachment is used, which means that no digits
are displayed at or beyond the cursor position.
The cursor moves as the disk speed varies. It

is normal that other data may appear lightly, at
short intervals, on the dispiay.

To use the display disk speed diagnostic, select
CE display mode, and press the letter O key.
(For disk drive 2, hold down NUM SHIFT and
press the letter O key.) The display will look
similar to this:

Status Line CEW
012345678901234567 .
Speed . ’._ Limits _..l__,Speed
Too | Too-
Fast Normal Slow

The first digit (0) displayed on the data line rep-
resents 150 milliseconds. Each digit in order to
the right represents an increase of one millisecond.

To calculate disk rotational speed, count the digits
to the right of the first 0, up to the cursor, and

add 150. The example display shows 17 digits to
the right of the first 0 (1 through 0 =10, 1 through
7=7). 150+ 17 = 167 milliseconds. This repre-
sents normal disk speed, which should be 167 £ 4
milliseconds.

EC 823146 825853 826065

PN 1618010 8-2

11/15/74 8/1/75

Date 9/15/74

To terminate the display disk speed diagnostic,
press RESET once to return to CER mode.
Another diagnostic can now be selected, or an
exit from CE display mode can be made by
pressing RESET a second time.

Note: This diagnostic depends on the disk drive
being able to read the first record of any track on
a disk. A write check to record one command is
sent repeatedly. Write check causes the record
to be read each revolution. Rotational disk
speed computation is based on the frequency

at which record one is read.

If, after selection of this mode, disk speed is
not displayed, or disk speed displayed is unstable,
try the following:

— Press RESET to terminate disk speed diag-
nostic.

— Press J key to select display disk track IDs
diagnostic.

— Look at the first three sets of four double
binary characters to determine if record one
ID (identifier) is present and stable. (The
first set of four double binary characters
should be the record one ID. Its characters may
have to be compared to the next two IDs in
order to identify it as record one.) The first
three I1Ds should look like this:

A missing or unstable record one ID results in a
blank or unstable disk speed display. In this case,
press the space bar (or any key except RESET,
SHIFT, or REP) to advance to the next

track up on the disk and observe the IDs. If
record one ID looks OK, use this track to display
disk speed by pressing RESET to get to CER
mode, then press the O key. If record one does
not look good on this track, either try a different
diskette or, if there is a problem with all disk-
ettes, go to disk diagnostic MAPs.

Always Zero Always Zero

Track Number

The track number is the first double binary
character of each group of four. There should be
26 alike for each track. (See the description of
Display Disk Track IDs for explanation of how to
decode the double binary characters.)

— Record number

Always zero



Service Applications

Locate Failing Machine

This could be a machine which has a disk drive
running at a disk speed either higher or lower
than the normal limits. Disks written on or initi-
alized by the out-of-spec machine will work well

in that machine, and may work OK in some mach-

ines of the group. But, the out-of-spec disk may
not work well in other machines of the group
that are running in-spec at a speed (high or low)
opposite the out-of-spec machine.

Disk Speed

Too high
— Ac power out of specification.
— Wrong drive motor pulley.

Too Low

— Ac power out of specification.

— Wrong drive motor pulley.

— Drive motor bearings binding.

— Disk drive hub shaft bearings binding.

— Disk drive belt slipping.

— Disk drive belt idler pulley binding or sticking.

— Collet not clamping disk to drive hub tightly
enough.

" — Pad on the bail of the head load actuator

assembly puts too much pressure on the
diskette.

— Pressure pad arm loads disk to head too tightly.

— Disk sticks in diskette.

Display to Cursor Operation

Digits should be displayed only up to the cursor
position. A fault in the display-to-cursor opera-
tion would allow all 40 digits to appear on the
first data line with the cursor under one of the
digits.

Repetitious Read

Repeated reading record one of a particular track
allows the CE to look at the read amplifier or the
file data line with an oscilloscope.

Display Disk Track IDs

This diagnostic causes the track and record IDs
(identifiers) to be displayed for the track in use
at the time the diagnostic is selected. The diag-
nostic can be selected while at any track on the
disk and does not depend on any of the IDs
either being present or good. This diagnostic can
also be used to cause the disk drive to seek up

or down one track at a time to cause display of
the IDs of any track on the disk.

To use the display track IDs diagnostic, install
an initialized diskette, select CE display mode, and

press the J key. The display will look similar
to this:

Record One

The total display length increases if more IDs
are read during a disk revolution than were read
on any previous revolution, but the length does
not decrease due to a lesser number of IDs read
on a subsequent revolution. Individual double
binary characters will look unstable if all track
IDs do not read correctly for each revolution of
the disk due to an 1D shift to the left to replace
missing IDs. The total display will not shorten.

The head load magnet stays energized for con-
tinuous read mode while the display IDs diag-
nostic is operating.

ID

Status L|>\ 001 0

1st 10 IDs ~—————

2nd 10 IDs ————

Last 6 IDs ——————

26 IDs

The cursor will show on the display in position
three. lIts position is determined by the contents
of the sense register. (See page 8-5, Sense/Com-
mand Register Operation.)

Each record ID displayed contains four double
binary characters. Each track has 26 record lo-
cations, thus 104 (26 X 4) of the double binary
characters should be displayed. 1f an ID is
missing in a track, or cannot be read, the next
ID read will be displayed in its place, followed
by the rest of the IDs read. The result will be

a shortened total display length. For example,
if six 1Ds are missing in a track, only two lines
of double binary characters are displayed. To
determine the order in which the IDs were
placed on the track during disk initialization
one can decode the individual record IDs. Since
all tracks on a particular disk will have their

IDs in the same order, it is possible to compare
a good track (one that displays all 26 IDs) to
the faulty track as a means of determining which
IDs are missing on the faulty track.

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

HHHHHHHHHHHHHHHHHHHHHHHH
[,\/\———-—\/\/—/\//—\/“"\_/—\—\‘

A 00008 CEwW

The display can be blanked and refreshed by
pressing the RESET key followed by the J key.

A new display length will be shown for the disk
revolution following the J key.

Disk IDs may be displayed track by track while
this CE diagnostic mode is in control. To advance
up, away from the index track, press the space
bar (or any other key except RESET, SHIFT, or
REP). To step down one track, press

ALPHA SHIFT and the space bar (or any other
key except RESET or REP). The display

is blanked and refreshed each time a new track

is selected.

Note: When using disk drive 2, NUM SHIFT must
be used with the keys specified above to step up
or down.
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One ID is represented by four double binary
characters in a row. The basic frame of each
double binary character looks something like
an H with the crossbar extended. It alone
represents a double binary character of zero
over zero. 0.

0

OnelD =

NINININ
| gy

Record Number (Q_) (1_)
1/%\10

Always Zero (2)
0

Track Number <£)[0 <4_>*
0, 12

*(4 )is displayed as ( < ).

12

Each character has a binary decimal value above
the cross bar and a binary decimal value below

the cross bar, therefore, the name double binary
character. Each binary decimal value can be deter-
mined by observing the location of lines parallel
to the cross bar as shown here:

Upper binary
decimal value
line locations

- N H

Lower binary
decimal value
line locations

R N,

- N H» 0

EXAMPLES:

ojo

Ny —
. -
-

EC 823146 826065
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The 0 character should occupy one half of the char-
0
acter positions (all even numbered positions) in
the ID display. lts presence in the display lines
help to locate the cross bar for decoding multi-
ple line characters like the 3 example above.
11

Table 1 (page 8-7) shows the double decimal
notation for all 77 track numbers that will ap-
pear in IDs. Note that the double decimal ID
notation goes from 0 for track 00 through 4
9

for track 73, also note that the ID for track 64
isablank, 74 isa ¢,

75 is a .(period),

76isa (.

The top line of Table 2 shows the double decimal

ID notation for the 26 records in a track, arranged

serially 1 through 26. The notation goes from 0

for record 01 through 1 for record 26. 1
10

The rest of Table 2 (page 8-8) shows the other
record sequences that can occur in a track de-
pending on the digits written in positions 77 and
78 of record 07 of track 00 during initialization
of a disk. All tracks on any particular disk will
have the same record sequence.

For track numbers, this
decimal value can be 0,
1,2,3,o0r 4. For record
number, this decimal value
will be eitherOor 1.

For track or record number,
this decimal value can be
any number O through 15.

Doub!
% %ioue

Decimal
Notation

To terminate the display disk track 1Ds, press
RESET once to return to CER mode. Another
diagnostic can now be selected, or'an exit from
CE display mode can be made by pressing RESET
a second time. ’

Note: Terminating CE display mode will cause
the machine to seek to track 00 of disk 1. If disk

2 has been selected and it is desired to return to
track 00 of disk 2, first terminate CE display mode
by pressing RESET, then press FUNCT SEL upper
and disk 2 RET TO INDEX.



Service Applications (continued)

The display disk track IDs diagnostic can be used
to:

— Determine disk track record order.

— Verify head location.

— Determine missing 1Ds.

— Determine or verify faulty tracks.

— Check actuator bail.

— Cause a continuous read.

— Verify operation of sense register.

— Discover intermittent problems in the disk
drive attachment.

— Locate disk problems.

— Check track accessing.

Disk Track Record Order

All tracks on any one disk, including the index
track (track 00), should have their records ar-
ranged in the same order. The order is determined
at the time of disk initialization by control digits
that are keyed by the operator in positions 7

and 8 of track 00. If positions 7 and 8 of the re-
cord are left biank, or if 01 is entered in those
positions, all records in each track on that disk are
arranged in sequence 1, 2, 3, 4, through 26, as
shown by line 1 of Table 2 (page 8-8). If 02 is en-
tered in positions 7 and 8, then all records in each
track on that disk are arranged, at time of initial-
ization, in the sequence shown by line two of Table
2 (page 8-8); 1,3,5,7,9,11,13,15,17,19, 21,
23,25,2,4,6,8,10,12, 14, 16, 18, 20, 22, 24,
26.

Note that:

— All record sequences start with record 01.

— There are 13 different sequences possible.

— When the next number in a sequence will
exceed 26 if the sequence is allowed to con-
tinue naturally, the machine will choose the
next unused number after 1 for that record
number and then continue the sequence

naturally, Example, line 07 of Table 2 (page 8-8);

1,8,15,22,2,9, 16, 23, 3, 10, etc.

During disk initialization, the machine writes
the sequence digits in positions 77 and 78 of
sector 07, track 00. Display of sector 07, track
00, will show the sequence digits in 77 and 78.

Record order on the disk will be transparent to
the operator of the machine. One of the 13 record
order sequences other than 1, 2, 3, 4, 5, etc., may
provide best disk access times for a specific job.

Head Location

This diagnostic verifies actual head location by
reading the track number found in the IDs
displayed after a track selection has been made
from the index track, or a search has been keyed.
Table 1 {page 8-7) shows track numbers. A/l track
numbers in a particular track must be identical.

Missing | Ds

If the display of IDs shows a lesser number than
26 (as shown to the right), the missing IDs can
be due to:

— Improper track O stop adjustment.

— Accidental erasure.

— Faulty track on the disk.

— Uninitialized disk.

— Weak read amplifier (faulty FC card).
— Faulty VFO card.

— Misadjusted actuator bail (207).

Accidental erase and faulty tracks can be resolved
by reinitialization of the disk. If at the end of
initialization, the number of bad tracks identi-
fied exceeds two, the disk should be discarded.
An uninitialized disk would display no IDs, or

all tracks would contain ‘FF’ IDs. Initialize that
disk for use in the machine.

Faulty Tracks

IDs that are present in the display of a faulty
track (fault has developed since last disk ini-
tialization), or IDs of an adjacent good track, can
be decoded for their track number double deci-
mal value. The double decimal value can then
be found in Table 1 (page 8-7) with its correspond-
ing track number. If the machine finds a faulty
track during disk initialization, it will identify that
track by writing ‘bad-track’ IDs 15 in all ID

15
positions that will accept the writing.

Actuator Bail Adjustment

This diagnostic will keep the disk drive head load
actuator magnet energized while making an ad-
justment of the actuator bail. (Display disk
speed CE mode can also be used for the same
purpose.)

Continuous Read
A continuous read of a particular track on a disk

allows the CE to look at the read amplifier or the
‘file data’ line with an oscilloscope.

001 0 A A 00008 CEW

HHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHH

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

HHHHHHHH

22 1Ds, 88 characters

Sense/Command Register Operation

The CE can verify the operation of the sense reg-
ister part of the sense/command register by noting
the position of the cursor in the ID display. During
the display |IDs diagnostic, the binary value of sense
information stored in the sense register each disk
revolution controls the position of the cursor in the
display. For example, if the track is good (no E
15
double decimal g ID characters on it) and all
IDs present are proper length and have correct
CRC (cyclic redundancy check) bytes, the cursor
will display steadily under the third character
position. This is the normal cursor position for
the display ID diagnostic. If the track being read
has no IDs, the cursor will display under the first
position; or if a wrong CRC byte is present in the
track for any 1D, the cursor will display under the
seventh position.

An intermittent condition of reading no IDs or a
wrong CRC would cause the cursor to shift from
the third position in the display to the first or
seventh position intermittently.

EC 823146 | 826065
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The position of the cursor is determined by the
sum of the binary values of the sense bits set in
the sense register each disk revolution, according
to the table.

The possible cursor positions are as follows:

Display

Position 12 3 456 7 8 910
HHHHHHHHHH

Binary Value 0 2 6 8

Sum Location

The illustration shows the normal cursor posi-
tion for ‘ID matched sense bit” and no errors;
binary value 2, display position 3. It is normal
for the cursor to flash faintly once each disk revo-
lution in the binary value sum location 66.

The sense bits on in relation to cursor position
are shown in the following table:

Sense Bit Definitions

— An ‘ID matched sense bit’ (binary value 2)
is set each disk revolution that one or more
double binary ID characters is read from a
track. The ID character may be any double
decimal value notation from 0 through 15.

0 15

— A ‘CRC error sense bit’ (binary value 4) is
set if the CRC read in an ID field does not
match the CRC computed for that ID field.

— A ’length error sense bit’ (binary value 8)
is set if the number of double binary charac-
ters in an 1D exceeds 4.

-—
-—

oy
a

-y
o

-
N

Disk Drive Attachment Troubleshooting

The disk drive attachment control electronics

are exercised continuously during display disk

track IDs diagnostic mode. A read ID command has
to be issued every 6.41 milliseconds to read each

of the 26 1Ds on the track every revolution of the
disk. Intermittently missing read ID commands

EC
823146 826065 PN 1619014
Date 9/15/74 8/1/75
Intermittent Problems
13 14 15 16 17 18 19 20 21 ete 97
HHHHHHHKRH ﬂ’"ou'h
18 N o6

-—
>
—
D

— A ‘special address mark sense bit’ (binary
value 16) is set if such mark is read. The
special address mark is used to indicate a
deleted record.

— A ’bad track sense bit’ (binary value 32)

is set if one or more ID double binary char-
acters are read which have a double decimal

ID notation of 15. During disk initialization,

15

if the machine finds a track that produces un-
acceptable output of read back (write check or
read check error) it tries to write all 26 IDs
with the bad track double binary character.

— An ‘index sense bit’ (binary value 64) is set

if the index pulse does not follow before the
first 1D is read on any revolution.

would cause some of the displayed double binary
characters to look unstable in the same manner as
described for missing 1Ds, page 8-5.

If 1Ds are still read intermittently after performing
the following measurements, adjustments, and
replacements, then the attachment circuitry on
the MPU planar board is at fault and the MPU

. planar board must be replaced.

— Try more than one diskette in this machine;
diskettes that read I|Ds OK in another machine.
Reinitialize one of the disks in another machine
and try it again in this machine.

— Check voltages at the MPU and at the disk
drive FC card.

— Make sure the disk drive signai cable is well
seated in its socket at both ends.

— Try adifferent FC card.
— Try a different VFO card.
— Check read/write head adjustment.

— Replace head and carriage assembly.

IR R R RN RN RRA AR RS
Cursor Position —e 111111212 (212|2(3 3|3|4|4|4|4]4|5|5(5|5]5|6|6|6]6]|6|7|7|7(7]|7|8|8|8(8|8{|9(9|9]|9|9|o|jofojofjo|1|1|1]1]1|2]2]2]|2
(read down) 1131517]|9{1]|3|5|7]9]|1]3|5(7|9]1 7191113|5(7]|9{11|3|5|7]9|1|3|517]|9|1|3[5(7]|9|1|3|5(7|9]1(3|5]|7|9|1|3(5]7]|9|1(3|5]|7]|9|1|3|5}|7
Binary Valug — {111
(adown) 1111 (1]11212]212]2(3 3{3]4]|4|4|4]|4|(5|5|5|5|5|6|6|6]|6]|6]|7|7(7(7]7|8]|8|8(8|8|9(9|9|9|9(0|jo|ofojo|1(|1|1]|1]1|{2]2]|2]2
rea 0]2]4(6(8 416]8|0]2]4]|6(8|0 6/8]0]|2|4|6]|8[(0]|2[4]|6]|8]0]|2|4]|6|8|0[2|4(6]8]0]|2]|4(6]|8|0[2]|4]|6|8B[0|2[4[6]|B|0[2|4]|6]B|0]|2]|4]|6
Sense Bits On
ID Matched X X X X X X| |1X X X X X X X |X X X X X x| X X X| [X X X X X X| X X X
CRC Error XX XX XX XX X|[X X| X XX X[X X|X X|{X X} X X| X XX X|X X| X XX
Length Error XEX| XX X|X|X|X X[X[IX[X X[ XXX X[ XXX XX X[ X XXX X XX X|X
Special Adr. Mark X[XIXPX[X]X]|X]X XX XX [X]X]|X|X XX XX X X[ X]| X XX XX [X]X]X|X
Bad Track X|XIXIX| XXX X[ XX X[X[XEX XXX X XXX XXX XXX XXX
Index XX XXX PX XA XXX XXX X XXX XXX XXX XXX XXX XXX

To use the table, find the cursor position on the display and in the table; then read down from the cursor position and left from the Xs.



Locate Disk Problems

The display disk track 1Ds diagnostic‘can show
the frequency of failure of the IDs in each track
of disk, and thus provide a relative guide to the
number of soft error machine retries to expect
for any given track. Reinitialize a suspect disk
and then display track IDs again. Do not forget
to try other diskettes in the same disk drive as a
comparison. Try the suspect disk in another
machine if available. The object here is to es-
tablish whether the machine or the disk is the
marginal or faulty one.

Check Track Accessing

See Display Disk Track IDs (page 8-3) for how to
move the head up or down. Access to the upper
or lower stop can be caused by this method.

— While accessing, mechanical action of the
stepper motor and leadscrew wheels can
be observed.

— Test points on the FC card can be probed dur-
ing accessing.

— Track IDs can be observed to determine if the
head is being accessed the proper amount each
time.

Nete: During accessing, the display is blanked.
Therefore, a new display is provided for each
track and also for the above and below limit
stop positions. This allows a new length to be
displayed shorter than the previous if not all IDs
are read for the new location. See length expla-
nation under Display Disk Track IDs, page 8-3.

*One ID =

H H +

Always O (%)

Always 0 (—g—)

Track Number (%) to <%) ,(d), ()

(period), and ().

0 1
Record.Number (1> to <10>

TABLE 1 DOUBLE DECIMAL NOTATION FOR TRACK NUMBERS IN IDs*
Track Track Track Track Track
Number Number ID Number Number Number ID**
1
00 16 0 32 48 64 (Blank)
1 4
01 17 1 33 49 65 1
1 4
02 18 2 34 50 66 2 F
1) a1 2 4
03 3 19 3 35 51 67 3
0 X 4
04 4 20 4 36 52 68 4
0 X 3 4 .,
05 5 21 5 37 53 5 69 5
0 1 2 3 s
06 6 22 6 38 6 b4 6 70 6
0 1 2 3 4
07 7 23 7 39 7 55 7 71 7
0 1 2 3 4
08 8 24 8 40 8 b6 8 72 8
0 1 2 3 .,
09 9 25 9 41 9 57 9 73 9
0 1
10 0 | 26 10 | 42 58 74 ¢
0 X 2 3
11 11 27 11 43 11 59 11 75
0 I 2 3
12 1 28 12 44 12 60 12 76 <
0 X 2 3
13 1 29 13 45 13 61 13
o ‘ 1 , 2 3
14 1 30 14 46 14 62 14
0 r 2 3
15 15 31 15 47 15 63 15
*¥*Characters in right-hand column are for Katakana machines only.
EC -
C 823146 825853 826065 PN 1619015 3741 ML 8.7
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TABLE 2

Selected Sequence /__ RECORD NUMBERS** — PHYSICAL SEQUENCE OF RECORDS IN A TRACK

*Displayed in Pos. |- -

77 and 78, Record 1 2 3 q 5 6 7 8 9 10 | 11 12 |13 |14 | 151 16| 17| 18 | 191 20| 21| 22| 23 | 24

07, Track 00. :
olofo|ojofofofofo]o|ojo oo o a2 2 ja]afa]rfr]a

Blank or 01 1 2 3 4 5 6 7 8 9 10 | 1 12 |13 {14 |15 | 0 1 2 3 4 5 16 7 8 9

RECORD NUMBERS** — SELECTED SEQUENCES FROM COLUMNS 77 AND 78

0 0 0 Q 0 0 0 0 1 1 1 1 1 0 0 0 0 0 E E_ 1 1_ 1_ 1_

02 1|13 |5 |7 |9 Ml |1 |3 |5 |7 |9 |2 |4 |6 |8 110]|12]14|0]|2 |4 |6
Sojo0jo oo A (LA fo (0 jo 0 o0 f | ({0 (OO0 JO |0 |1

03 1 4 7 10 13| 0 3 6 9 2 5 8 11 14 4 7 10| 3 6 9 2|17 |72
010 o o a1 1o oo |o |t |1 41 040 |0 fo |1 1|1 1|1 |0

04 1 5 | 9 13 1 5 |9 |2 |% [T0|73 |2 |6 |03 |7 |M|B|T|7T|7 |7 |12|0
oo (o ||| lojojo | o jo o oo jo (oo |9

05 1 6 1 5 101 2 7 12 |1 6 3 8 13| 2 4 9 141 3 8 5 10 [ 15
olofo oo o1 jo (o fo |1 fofo |1 1 4o fo 1|10 |o |1

06 1|7 (B3 |9 |2 |8 |1a|4 |10|3 |9 |75]|5 |4 70|00 |6 |5 1|71 |7 1|6 [12]7
oo o |1 oo (oo (Lo o0 AL fo 0 2 f1)0 10110 |0

07 1 8 15| 6 2 9 0 7 3 10 |1 8 4 11 2 9 5 12 ] 3 0] 6 13| 4 7 14
ofojrfrlofolrfafofo|r]ojojrjojolrofof2fofo |1 o |1

08 1 9 1 9 2 101 2 01| 3 11 4 12 | 4 5 13 6 14 ] 6 7 15| 7 8 0
ofofafo o oo a0 fo 1 |ofo |1 fofo 1 fojatrfo i 1o

09 1 10| 3 2 111 4 3 121 56 13 [ 6 5 14 | 7 6 15| 8 7 0 9 8 1 0] 9
ool o jojrto o (Lo jo | jo (o (oo Lo o (1|8

10 1 11 5 2 121 6 3 1317 {4 14 | 8 5 15 19 6 0 1017 1 8 2 9 3 19
ofojrjojo (Lo jo Lo (O (oo oo (oo Lo

1 1 12 7 2 13| 8 3 1419 4 15 [ 10 | 6 6 1 7 2 8 3 9 4 0 |5 1
oo |r]olojifjofojo|rjo o frjo|ajo|ijofrfo|r|o (L]0

12 1 131 9 2 141 10| 3 151 4 0 5 1 6 2 7 3 8 4 9 5 10| 6 11 7 2
oflofojofo o frjofajojrjofijofrfofrjol1|o|ijo |1

13 1 14| 2 15 3 0 4 1 5 2 6 3 7 4 8 5 9 6 10 11 8 12 | 9 3

: ' **Track Number (2) to (i> (¢ -I—|-

* The sequence numbers that are entered by the operator 0 9/ ' ""l—l' H ‘i_li o

in positions 7 and 8 of the current buffer, prior to disk . (0>
. . . .. . d Always 0 |—

initialization, are machine written in positions 77 and 78 (.) (period), and (<) ¥ 0

of record 7 track 00 during initialization.

Always 0 (%) Record Number (0

Note: Full disk image copy from diskette 2 to diskette 1 may copy the sequence number to record 07 as well.
This may cause positions 77 and 78 to indicate incorrect sequence number values.



Display Registers :

The diagnostic causes the contents of 30

of the 8-bit registers to be displayed. Each
register will be represented by two alphameric
characters out of the group: 0,1, 2, 3, 4,5, 6,
7,8,9,A,B,C, D, E, and F. If all keyboard
toggle switches are in a down (off) position
and the machine is in the XR mode (initialized
diskette installed) when the CE mode is select-
ed, then when the display register diagnostic is
selected, the display should look similar to
Figure 1.

(The six highlighted registers should initially be 00
for a properly operating machine. The other
registers will show their contents when the U key
is pressed and may be different than shown in
Figure 1.)

[ Status Line

- Register
- 001 0 A A 00008 CEW | (groups}
\1/ \I/ \l/ \i/
66 00 00 00 00 07 00 00 00 00— 1-10
- I\ /7N 7\ 7N

00 00 04 02 00 00 00 00 02 00——-11-20

\l/ \l/
08 50 00 00 00 01 01 00 00 00——21-30
/N /IN\

FIGURE 1

The cursor will be displayed in the same position
that it was in when the CE display mode was
selected—CER mode.

The six highlighted registers in Figure 1 will
always be 00 at first selection of the diagnostic
if the machine is operating properly.

The display registers diagnostic can be used to:

— Test keyboard switches.
— Test keyboara keys.

— Test shift keys.
— Test repeat keys.
— Test system error indicator.

Keyboard Switch Test

— Flip all keyboard toggle switches down (off).

— Insert an initialized diskette in the disk drive
and close the drive cover. The machine should

go from XN to XR mode and display record
08 of track 00.

Use CHAR ADV to move the cursor out to
position 17 as shown by the position indicator.

Press FUNCT SEL lower (the right-most
FUNCT SEL key).

Hold down the NUM SHIFT key and press the
C key. The machine mode and status should
change to CER.

Press the U key. The machine mode and status
should change to CEW and the display should
look similar to Figure 1 (except that the cur-
sor is in position 017). (The six highlighted
registers should initially be 00 for a properly
operating machine. The other registers will
show their contents when the U key is pressed
and may be different than shown in Figure 1.)

Observe the character displayed directly
above the cursor. It should be a 0. Ifitis
not a 0, then a reason could be, (see below);

— One or more keyboard toggle switches were on

when the CE display mode was selected.
— Press the RESET key two or more times
until XR mode is displayed again and start
the test over.
— One or more switches are stuck on
electrically or are wired backwards.
— Switch wiring is shorted or PC board
land pattern lines are shorted.

— The register has one or more bits that cannot
be reset.

TABLE 3

MO PO OEN

indicates AUTO REC ADV (ARA) ison
indicates PROG NUM SHIFT (PNS) is on
indicates AUTO DUP/SKIP (AD/S) is on
indicates ARA and PNS are on

indicates AD/S and ARA are on

indicates AD/S and PNS are on

indicates that all three switches are on

If the character in position 17 above the cursor
is a 0, proceed with the switch test. Each
switch has a value of 2, 4, or 8 as shown in
Table 3. As the switches are turned on in se-
quence, their values will be additive in the
register and the display character will change
accordingly (for each good switch).

Note: The character A is the numeric equivalent
of 10. Cis the numeric equivalent of 12. E is
the numeric equivalent of 14.

The switches may be turned on in any sequence.
Turning a switch off while in the CEW or CER
modes should have no effect on the display
once the register has been set.

— An easy sequence to follow is to turn the
switches on (flip up) one at a time from left
to right. The character above the cursor in
position 17 should change from 0 to 8 to
A to E as each good switch is turned on.
For a sequence from right to left, the character
above the cursor in position 17 should change
from0Oto4to61to E.

— Any one switch can be tested repeatedly by
terminating the CE display mode and then
starting the test over again. {(Use Table 3 as
a reference.) The cursor doesn’t have to be
moved to position 17 each time, but it does
help to spot the active register position.
RESET may have to be pressed more than
once to change from CEW to CER mode be-
cause the keyboard data register is periodi-
cally reset by the diagnostic program and may
not accept the first RESET input.

Note: If the keyboard switch test indicates a bad
switch position the problem could be:

— Switch fails to make or break. Check with
the CE ohmmeter.

— Open or shorted wiring connections to the
keyboard PC board.

— Broken, shorted, or open pin or land pat-
tern on the keyboard PC board.

Keyboard Fourth Switch Test—Katakana
Machines

The KATAKANA SHIFT switch can be tested
by following the procedure outlined for key-
board switch test, with these differences.

— The indication characters will be displayed
in register group 24 (fourth group from
the left in the bottom line for the 3741).

— The switch OFF characters should be 00.

— The switch ON characters should be 20.

— The data key must be pressed several times
to test the switch shift function.

EC 823146 826065
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Keyboard Key Test

— Insert an initialized diskette in the\giiék drive
and close the drive cover. The rqac\hirie should
go from XN to XR mode and display record
08 of track 00.

— Use CHAR ADV to move the cursor out to

position 14 as shown by the position indicator.

Both register positions 13 and 14 will be used
in this test.

~ — Press FUNCT SEL lower (the right hand func-
tion select key). :

— Hold down NUM SHIFT and press the C key.
The machine mode and status should change
to CER.

— Press the U key. The machine mode and
status should change to CEW and the display
appear similar to the one below. (The six
highlighted registers should initially be 00
for a properly operating machine. The other
registers will show their contents when the
U key is pressed and may be different than
shown below.)

':Status Line ‘
001 0 AA 00008 cEw |Register
(groups)
\I/ A1/ i/ \I/
66 00 00 00 00 07 00 00 00 00—+1—10
7 s /N /N

00 00 04 02 00 00 00 00 02 00—711-20

\ 1/ A/
08 50 00 00 00 01 O1 00 00 00—21-30
/N AN

— Observe the two characters displayed above
and to the left of the cursor. They should
be zero, (00). If they are not both 0, then
the reason could be: :

— Asstuck key (flyplate, dirt on PC board,
etc.).

— Afaulty PC board.

— The register has one or more stuck bits.

— Test any key on the keyboard by pressing
it alone. Do not press RESET.

The shift keys and the repeat keys cannot be
tested alone.

EC 823146 826065
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A key may have to be pressed more than
once because the keyboard data register is
periodically reset by the diagnostic program
and may not accept the first key depression.

— Observe the two characters that are displayed
for a particular key depression. They should
agree with the codes shown for that key in
the Key Codes Chart. If not, some possible
problems are:

— Faulty key module.
— Faulty keyboard PC board.
— Faulty keyboard register.

Shift Key Test

The left-hand character of the two characters
displayed for key codes (position 13 in the dis-
play) should always be a 0, 1, 2, or 3 as shown in
the Key Codes Chart,

— Press a key and check that the characters
displayed agree with the key code shown in
the Key Codes Chart for that key.

— Hold NUM SHIFT down and press the same
key as in the previous steps. The left-hand
character should increase by 4. See Table 4.

— Hold ALPHA SHIFT down and press the
same keys as in the two previous steps. The
left-hand character should again increase by
4. In effect, ALPHA SHIFT causes an increase
of 8. See Table 4.

— Hold KANA SYMB down and press the same
key as in the previous steps. The left-hand
character should increase by 12 over the no
shift character. See Table 4.

— Hold KANA SHIFT down and press the
same key as in the previous steps. The
indication characters will be displayed in
register group 24 (fourth group from the
left in the bottom line). The no Katakana
shift condition is 00. The Katakana shift
is 20.

TABLE 4

First (left hand) -
digit of key code
(position 13)

No shift o|1] 213
NUMSHIFT |4 | 5| 6 | 7
ALPHASHIFT |8 | 9 | A | B
KANASYMB |C | D E | F

Repeat Key Test

The repeat {REP) key by itself will cause no
change in the display of registers and will not pro-
duce a keyboard click. REP, held down with ano-
ther key, should cause the other key to be repeti-
tively sampled to the register. The register will
accept the input at a time when it is not being
reset as previously explained. The display will
change once when the register accepts the input.
The keyboard should click repetitively while

the two keys are held down.

System Error Indication Test

The object of this test is to try to set the error
bit in the proper register and see if the bit sets
and also if the error alarm conditions are imple-
mented by the machine.

— Start in XR mode.

— Use CHAR ADYV to move the cursor out to
position 18.

— Select CER mode as described for the previous
test.

— Press the U key to select display registers
program.

— Observe the character above the cursor in
position 18; it should be a zero (0).

— Use the heel of your hand and press down
several keys on the keyboard to cause an
overrun error.

— The display should start flashing.

— The keyboard should go dead — no more clicks.

— There _should aone (1) displayed above the
cursor in position 18.



KEY CODES CHART See note 1— — See note 2

~
\ /
DISK2 | DISK2 | DISK2 | READ | PUNCH | ... | PRINT |COMPUTE[DISPLAY |DISPLAY [DISPLAY
COMM copy REC REC | RETTO T0 TO REC T0 FIELD | FIELD | FIELD | FIELD
BKSP ADV | INDEX EOF EOD EOD | TOTALS |TOTALS | PROG | NAME
ENTER | UPDATE [ VERIFY |SEARCH SEARCH | searcn [seanch RETOAN] proc | oeLere [PiPLAY |biseLay | DispLay
ADDRESS A PROG DATA
CONTENTLonTENT] EOD | inpex | 04D | REC | grar
Nur Shift ———m 02 o 03 0t cs 06 o7 08 09 20 20 0A 2c oc [}
Num Shift ——— 42 41 a3 4E 45 46 47 48 49 ' 60D 60 4A 6C 4c 4D
Alpha Shifi ———= 82 81 83 8E 85 86 87 83 89 AD A0 8A AC 8 8D
| | 1 1 1 1 | | { | 1 1 1 - |
FUNCT |{{FUNCT REX * . s FIELD buP 0 CHAR REC FIELD SEL
SEL SEL o B . ~ COR ADV ADV ADV PROG
No» Shitt ————»= 2E 38 30 24 10 3€ 1 12 13 2 22 23 14 ) 35
Num Shitt —————3= 6E 78 70 6A 50 7€ 51 52 53 61 62 63 54 50 75
Alpiha Shift——= AE B8 BO AA 20 BE 91 92 93 Al A2 A3 9% 9 BS
| 1 | 1 1] 1 l | | 1 1 1 1 1 !
TAB REC FIELD . ' ¢ \ t 1 2 3 &
BKSP BKSP Q W E R T Y u i [e} P RIGHT
ADJ
Nor Shilt e 36 2 3A 15 ) 3F 16 17 24 25 26 1c 39
Nust Shift . 76 72 7A 55 i) 7F 56 57 64 65 6 5C 79
Algha Shitt —————————— BG B2 BA 95 8D BF 96 a7 A4 A5 A6 oC By
1 1 1 | 1 1 1 1 | | 1 I
NEW > - . 4 5 6
UNE RESET A < 5 . N " N M N SKIP
NoSht— 18 19 ac 1A 38 18 27 28 29 1E
Num Shift e 58 59 c 5A 78 58 67 68 ] 5€
Alphg Shift ————— 08 99 - BC 9A 88 9B AT A8 A9 9E
- ! 1 I 1 1 ! 1
NUM : g l . 7 8 9 CHAR ALPHA
SHIFT z x c v 8 N M . . BKSP SHIFT
No Shuft 1F
Num Shift 5F
Alpha Shift oF
1 -
REP [ ] REP
Notes:
1. For /O Adapter, this label is INPUT TO 3741.
2. For 1/O Adapter, this label is OUTPUT FROM 3741.
Alternate Keyboard Layout Used with Katakana Machines
No Shift/Kana Shifte 02 01 03 0E 05 06 07 08 09 20 20 0a 2 oc o
Num Shift ————tm 42 a1 43 I 45 46 47 48 49 6D 60 4a 6C ac 4D
Alpha Shift e———pm 82 81 83 8E 85 86 87 88 89 AD a0 8A AC 8c 8D
Kana Symb———m C2 c1 c3 CE cs ) c7 ce cs €D £0 ca EC cc co
1 g | | 1 1 1 1 1 1 1 1 1 1 |
. Fi RI
Funer| |Funet e |2 41 R0 (R TR |G [ il | PSR e 63
SEL SEL 2 e % P 9 <1 7 r -1 E 2 T N _
No Shift/Kana Shift 3= 2F 38 30 2A 10 3E 11 12 13 2 22 23 14 1D 31
Num Shift ————g GE 78 70 6A 50 7E 51 52 53 61 62 63 54 5D 7
Alpha Shift ———= AE 88 B0 AA 20 BE 51 82 93 Al a2 A3 94 90 81
Kana Symb— e EE F8 FO EA Do FE D1 D2 D3 €1 E2 E3 D4 DD F1
1 1 1 1 1 1 1 1 1 1 1 i 1 ]
TA8 REC FIELD + - )t ¢ s 1 1 2 3 & r KANA
BKSP BKSP Q 2 W F E 1 R 2 Tn Y U U7z [ 03 P L . . SHIFT
No Shift/Kana Shift —————p» 36 Do not 3A 15 30 3F 16 17 24 25 26 1C 39 35
Num Shift e o 75 press 7A 55 b 7F 56 57 64 85 66 5C 79 75
Alpha Shift — 5 BE this BA 95 BD BF 96 97 Ad AS A6 ac 89 BS
Kana Symb e Fp key FA D5 FD FF D6 D7 E4 ES €6 DC F9 F5
1 ] 1 1 1 1 1 1 | 1 1 i L
kanal [ nvew > : : - ' 4 5 6 SKIP RT3
svme ||| Line RESETIIl A 3 s b 0z Fn G ¥ H 5 Ik ' Lo v 5 ||Ae!
No Shift/Kana Shitt ————————p= 18 19 3C 1A 3B 18 27 28 29 1E 34
NUM Shifl mmee——ormmamp 58 59 7c 5A B 58 67 68 69 SE 7
Alpha Shift et 98 99 BC 9A 88 98 A7 A8 A9 9E B4
Kana Symb —————————e D§ D9 fFC DA FB [o}:] E7 EB E9 DE F4
1 1 1 1 L 1 1 1 1 !
NUM v ? - B ' ( 7 8 ~\lfe - * J}feHR ALPHA
SHIFT z v x % culflive sBaffinz]lime Lz W 2 J|[BKS - SHIFT
No Shitt/Kana Shift - 1F
Num Shift 5F
Alpha Shift 9F
Kana Symb DF
REP I I REP

Alternate layout used with

proof keyboard.
20
60
A0
1
SP
21 22 23
61 62 63
Al A2 A3
1 ] 1
7 8 9
u t e}
24 25 26
64 65 66
A4 A5 A6
1 1 ]
4 5 6
J K L
27 28 29
67 68 69
A7 A8 A9
1 1 1
1 2 3
LS . .
1F
5F
9F
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Read/Write Storage Test for Models 1 and 2
For Models 3 and 4 see page 8-38.1.

CE mode 1 is used in this procedure to determine
if R/W storage can be accessed by the MPU, disk,
and display attachment. .

The power on sequence chart, in Chapter 14, shows
that the first 2K bytes of R/W storage are tested

by MPU ROS routines. After a successful test,
buffers 0 through 15 are initialized (loaded) with
known data. If the power-up sequence is success-
fully completed, it can be assumed that: .

® The “tread/-write’ line, sent to the memory
card from the MPU address register, worked
correctly.

® The memory card can be accessed by the MPU.

1. Power-up (loads buffers 0 through 15 with
known data).

2. Load a diskette to X R mode.

3. Select CE mode 1 as follows:
Press FUNCT SEL lower
Hold NUM SHIFT and press C
Press letter | '

The machine now displays buffer 0 of R/W
storage. Use the space key to display the
contents of each buffer. Then compare
the contents to the R/W Storage Diagram

1 for Models 1 and 2 (you must count key-
strokes, after entering CE mode 1, to know
the number of the buffer being displayed.)

The buffer address wraps around to
buffer O after 16 keystrokes.

If the buffer contents are not as shown in
Diagram 1, a planar, cross connector, or
memory card might be defective.

4, Press RESET several times to return to
X R mode.

1

/ / ‘
o |
[

EC 826065

8/1/75

PN 1619569

R/W MEMORY CARD (INPUT, OUTPUT, ADDRESS CONTROL, AND VOLTAGE LINES)

Test Pin Active Line Line Function
Level Name
(+or-)

1-G-D02 - SAR 1

1-H-D04 - SAR 2 : )

1-G-D13 - SAR 3 These lines form a single byte address to select

1-G-D05 - SAR 4 ane byte within a 128-byte buffer.

1-H-D09 - SARDb

2-H-B02 - SAR 6

2-G-B03 - SAR7

1-H-D10 - SAR 8 These lines select one buffer (128 bytes) within

1-G-D09 - SAR9 a 1K block of storage. (1K of storage contains

2-H-B06 - SAR 10 8 buffers.)

2-G-B07 + CSY 1 Selects the first, third, fifth, seventh, and ninth 1K blocks
of storage.

2-G-B13 + CSY 2 Selects the second, fourth, sixth, and eighth 1K blocks of
storage.

2-H-B07 + CSX 1 Selects the first 2K byte block of storage (bytes 0000-2047).

1-H-B08 + CSX 2 Selects the second 2K byte block of storage (bytes 2048-4095).

2-H-B10 + CSX 3 Selects the third 2K byte block of storage (bytes 4096-6143).

1-H-D13 + CSX 4 Selects the fourth 2K byte block of storage (bytes 6144-8191).

2-H-B11 + Data strobe A timing pulse from the MPU which allows reading or writing
in storage.

1-H-D11 +Write/-read A line from the MPU which selects either a read or write func-
tion in storage.

2-H-B13 + Card select A line from the MPU which activates the memory card.

2-G-B04 + 8.5 volts

2-G-B09 - 5 volts

1-H-D12 + 5 volts

2-H-B04 + 8.5 volts Input voltages

1-H-DO7 - Ground :

1-G-D07 - Ground

2-G-B06 - Bit1 -

2-G-B05 - Bit 2

2-G-B10 - Bit 3

2-G-B08 - Bit 4

2-G-B12 - Bit 5 Data bits to R/W storage. (Data bus in)

2-G-B11 - Bit 6

2-H-B05 - Bit 7

2-H-B03 - Bit 8

2-H-B08 - Bit 9 (parity)

1-G-D04 - Bit 1

1-G-D03 - Bit 2

1-G-D08 - Bit 3

1-G-D06 - Bit 4

1-G-D11 - Bit5 Data bits from R/W storage. {Data bus out)

1-G-D10 - Bit 6 :

1-H-D03 - Bit 7

1-H-D02 - Bit 8

1-H-D06 - Bit 9 (parity)

8-10.2




R/W Storage Diagram 1

Buffer
Number

Buffer Name

Buffer Contents*

Buffer Address

CsX
4321

Ccsy
21

SAR
10 9 8

O NOO LA WN O

Present buffer
Search mask buffer
Previous buffer
Status line
Program buffer
Control totals

Format buffer 2

MUOO©PNOOOWHR =

Format buffer D

Format buffer F

Data should be the data read from data set label 8 of diagnostic disk.
Blank.

Data should be the data read from data set label 3 of diagnostic disk.
Same data as that being displayed on status line 1.

Hex characters.

Hex characters.

NNN
NNN

z 2

* The 3741 Models 1 and 2 use only 2K of storage.

For 3741 Models 3 and 4 the Ns do not appear until ACLT 1 is
loaded.

NNN N

2K

[SK
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CE PINS FOR RASTER DISPLAY

The CE pins for raster display are located ad-
jacent to the left side of the signal cable connec-
tor on the display PC board. One of the CE
pins is connected to the PC board ground. The
other CE pin is connected to the ‘video signal’
line.

When the CE pins are connected together with

a jumper wire, the ‘video signal’ line is grounded,
thus preventing the display of characters on the
CRT. '

D B HFO

CE pins =<2

soseesesvece | OO
ess00eeseses | ()
N

13

LR

Display PC Board
It may be difficult to see the raster retrace pat-
tern on some display units when the brightness
control is turned all the way clockwise and char-
acters are being displayed. For these cases, the
characters can be removed from the display by
connecting the CE pins together with a jumper
wire. The absence of the brilliant characters
will allow the raster retrace lines to be more visible.

CE HEAD-ADJUSTING TOOL (PN 2200698)

Install CE tool by
- screwing thumbscrew
into drive hub.

Rotate CE tool
so it contacts
this surface.

. |EC 823146 | 825853

826065

PN 1619020
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CE VOLTMETER ACCURACY CHECK
(15 Vdc Range) (PN 452796)

To check the accuracy of the 15 volt dc range of
your voltmeter, measure the voltage drop across

the zener diode on the power supply PC board.
The zener diode has a closely controlled voltage

drop of 6 volts dc with power on.

Set the meter selector switch to the 15 volt

range and connect as shown in the diagram. The

meter should indicate 6 volts dc.

Power Suppy

+e

T

o+5 Vdc

* POR

¢ Gnd

PC Board
Eil. . Original Power Supply
: _(with diode board)
=
PowervSuppy

PC Board

Revised Power Supply
{no diode board)

812



CE GENERAL LOGIC PROBE (P/N 453212)

The universal logic probe provides a visual indi-
cation of a line level. The probe can also be used
to detect pulses and as a babysitter. (Refer to
handbook that comes with probe.)

Probe UP and DOWN lights will momentarily
flash on during power on if the probe is con-
nected to its machine power source. Please
ignore.

Indicator Lights

UP indicates an up level {+).
DOWN indicates a down level (-).

A pulsing line is indicated by
both lights being on.

Both lights are off if the line level
is from +1.0 to +2.0 Vdc for MULTI

logic setting.

Safe Operating Ranges:

MULTI +60.0V
Logic MST 2/4 +14.0V
selector MST 1 +14.0V

Voltages greater than the above ranges
will damage the probe.

Power Leads

Connect the black (-) lead to 2-M-D13 (gnd). Con®
nect the other {+) lead to 2-M-B05 (+8.5V) (or con-
nect the black [-] lead to ground and the other
lead to +5 Vdc on the power supply PC board, see
page 8-12). A voltage difference of 4 to 12 volts is
needed to power the probe, with the black lead al-
ways the most negative.

Note: Do not use the -5 Vdc supply to power the
probe. The power required by the probe will over-
load the -5 Vdc supply.

CAUTION
Improper connection of power lead may cause
the probe to malfunction.

Test Terminal

The line being probed is connected to this ter-
minal. (Various probes may be attached, other
than the one shown, to aid in probing.}

TECHNOLOGY

MULTI
MST 2/4
MST 1

@q uP
'@(] DOWN

=

i

LATCH

up
NONE
DOWN

=

mishis

GATE REF

+1.4V
GND
—-1.3V

GENERAL LOGIC PROBE

/

Ground Lead

Connect this lead to any signal ground near the
probe point. Do not use frame ground.
CAUTION

Improper indications result if this lead is not con-
nected to signal ground. A maximum length of 4
inches (101.6 mm) can be used.

—Logic Selector (TECHNOLOGY)

Selects the type of logic to be probed. Circuits
probed in the 3741 require the MULT] setting.

- LATCH Switch

Allows the probe to be used as a babysitter.

The up position allows latching the UP light on

a positive pulse. The down position allows
latching the DOWN light on a negative pulse.
NONE position resets the lights and prevents any
latching action. This position is used for most
probing in the 3741.

GATE REF Volts Switch

The use of this switch is not required for prob-

ing in the 3741. It affects only the gating ter-
minals.
GATING Terminals

The use of these terminals is not required for
probing in the 3741.

Do not probe FET signals with gate inputs.
Gate input limits are £14 volts.

EC 823146
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CE DISKETTES

The following diskettes are availablé to aid in
servicing the 3741:

o Alignment check (PN 2455026)
© CE diagnostics (PN 2469688)
© |/O adapter (PN 2469460)

. @ Two diskettes for Models 3 and 4

Handling Precautions

The CE should be aware that all diskettes undergo
small reversible dimensional changes as temperature
and humidity changes occur. The CE diskettes
should be allowed to stabilize to the ambient
environment before use. The stabilization period
may vary from a few minutes to several hours de-
pending on the magnitude of the change.

Storage in sunlight or temperatures exceeding 110° F
is expressly prohibited. If subject to high temper- '
atures for extended periods of time, small irrever-
sible dimensional changes may occur which would

. degrade the precision of the alignment tracks.

The alignment check dfskette is intended as a
service aid only. |If consistent conflicts between
the mechanical alignment tool and the diskette
occur, the diskette should be replaced.
Alignment Check Diskette |

This is a specially treated diskette designed for
checking head alignment.

Model 3/4 Diagnostics Diskettes

These two diskettes are described in the Model
3 and 4 part of this chapter.

1/0 Adapter Diagnostic Diskette
Contained on this diskette are tests to aid in

diagnosing troubles on the 1/0 adapter. See
the 1/0 Adapter sections of this chapter.

7/

EC 823146 825853 826065
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CE Diagnostics Diskette

This diskette contains progréms and data for most
of the other base machine tests (such as printer
and data recorder attachment tests).

Head Alignment Service Check Tracks

The CE diskette has special tracks written on

its disk that can be used by the CE for a fast
service check of a disk drive unit to determine

if the unit has acceptable R/W head-to-track
alignment. This service check can be used to
quickly determine which disk drive unit out

of several needs R/W head adjustment to make it
compatible with the rest of the units.

An identifier field, called a disk track ID, is
written at the beginning of each record location
in every track when a disk is initialized. There
are 26 ID fields per track. Each ID field has a
track number ID and one of the 26 record num-
‘ber IDs for that track.

The special tracks on the CE diskette disk are pre-
cision written in a manner that alternately off-
sets the ID fields of each track a certain distance
from the track centerline. Special messages to the
CE are written in the 26 record areas of each track
(see Display Data Head Alignment Service
Check). Each record is offset on the opposite

side of a track from its offset ID.

Since the disk drive stepper motor/leadscrew
wheels have four discrete stop positions each revo-
lution, a set of four special tracks is provided so
that all wheel stop positions can be checked. These
tracks are located in track positions 06, 07, 08,

and 09. A second set of four special tracks is

also provided. The 1Ds and records are written
more offset than they are for the first set. Track
positions are 12, 13, 14, and 15.

Note that the phase zero position of the stepper
motor/leadscrew wheels corresponds to tracks
00, 04, 08, 12, etc.

Track 00 through 04 and all tracks beyond track
16 are written with all 26 I1Ds on the centerline
of each track.

Data set label 09 defines tracks 05 through 16
as HD ALIGN TRACKS. Actually, tracks 05,

10, 11, and 16 are head alignment guard band

tracks.

Data set label 00009 defines tracks 06 through 09
as HD ALIGN.

Also, data set label 10 defines tracks 12 through
15 as HD ALIGN.

Records and IDs are written off-track centerline
on all 12 tracks, either OUT away from the disk
center hole, or IN toward the disk center hole.
Tracks 11 through 16 are written farther off-track
than are tracks 05 through 10.

A.  Tracks 06 through 09 (also tracks 12
through 15):

1. 0Odd numbered record IDs are written
OuUT.
Even numbered record IDs are written
IN.

2.  Odd numbered records are written
IN.
Even numbered records are written
OUT.

Figure 1 shows the sequential order of the
IDs and records on the disk for any one of
the above 8 tracks.

B. Tracks 05 and 11 (Guard Bands):

1. Even numbered IDs are written
IN (toward track 06 or 12).
Odd numbered records are written
IN {toward track 06 or 12).

2. No odd numbered IDs are written.
No even numbered records are written.

C.  Tracks 10 and 16 (Guard Bands):

1.  Odd numbered IDs are written
OUT (toward track 09 or 15).
Even numbered records are written
QUT (toward track 09 or 15).

2. No even numbered 1Ds are written.
No odd numbered records are written.



Matching record messages refer to each other in
pairs; that is, record 1 refers to record 2, and
record 2 refers to record 1; record 3 refers to
record 4, and record 4 refers to record 3; and
so on.

Any-two record messages of a matching pair (with
their corresponding IDs) are written on the disk
180° from each other. (See Figure 1.)

The guard band tracks (05, 10, 11, and 16) have
only 13 IDs each. No record messages are dis-
playable from the guard band tracks. 1Ds have
no corresponding records. (See B and C.)

Typical Example for Successful Display of a Pair
of Matching Record Messages:

As explained above, each odd ID is written OUT
and its corresponding odd record is written IN.
Each even ID is written IN and its corresponding
even record is written OUT. Therefore, the cor-
rect display of a pair of matching record messages
results when the read/write head can read cor-
rectly an OUT ID and its IN record, and then
180° away on the track can also read an IN

ID and its OUT record. (See Figure 1.)

The total number of pairs of matching record
messages that can be read for any one of the four
tracks gives an indication of two mechanical
conditions:

1. Head location in reference to the track
centerline.

2. How well the disk is centered while it
is clamped to the disk drive hub.

12\13 16 47
IN\TT ~/20
8 X {21
4 ) ' 25
Record‘,'m_. &\\ *-Ll\}T-z ID
iID10UT= ==0UT" Record
26\, /3
\ /
23\ /6
2/ X7
19 /5+— | _\—=-X10
18145174\ 1
Figure 1

Is displayed immediately after REC ADV
or REC BKSP with no retries.

Has correct data contents.

Has track and record numbers in the record
that agree with the record counter in the
status line.

Display Data Head Alignment Service Check 1.

N

Note: The machine must be operative enough 3.
to be able to read and display track 00, and also

to seek and to read other tracks on a diskette,

Use the ML to troubleshoot machine malfunctions.

— Can a pair of two matching record messages be
read correctly from each of the four tracks?
Y N
—~ Adjust the head. — — (231)
— Verify the adjustment with the test
diskette,

— Insert CE diskette in a disk drive and close

the drive cover.

— Press REC ADV to get to data set label
00009, HDR1 HD ALIGN. (For second disk,
press FUNCT SEL upper followed by disk 2
REC ADV.)

— Press FUNCT SEL lower.

— Press UPDATE. (For second disk, hold NUM
SHIFT and press SEARCH ADDRESS, enter
the address, press FUNCT SEL upper followed
by disk 2 REC ADV.) Dependent upon head

alignment, the disk drive may or may not be
able to read and match up the first ID of track
06 with the first record of track 06. If suc-
cessful, the display will look like this:

Head alignment is OK.

001 0 A A 06001 UR

TRACK 6,RECORD 1 CKSTATUS LINE 06001

HEAD ALIGNMT OK IF RECORD 2 CAN BE READ

If not successful, there will be a pause while the
machine is retrying, then an error will be dis-
played for no record found (2) or read (4).
RESET the error and press REC ADV. (For
second disk, press FUNCT SEL upper followed
by disk 2 REC ADV.) The objective of the align-
ment check is to find a pair of matching record
messages in each alignment check track that
read and display correctly. The tracks are 06,
07, 08, and 09.

Matching record messages refer to each other in
pairs; that is, record 1 refers to record 2, and
record 2 refers to record 1; record 3 refers to
record 4, and record 4 refers to record 3; and
so on. (See example above.)

A correctly read and displayed record message
is one that:
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3713 PRINTER TEST PROGRAMS
Refer to 3777 MLM for 3717 test procedures.

The printer test programs are divided into eight
sections:

Section 1 — Print a 132-character line.
The 3741 may have either 128- or
132-character position ROS for the
printer. When the machine has 132
ROS, any characters that are printed
that exceed the print line overprint
the first positions of the line. For ex-
ample, if 132 characters are printed
on a 120-position printer, positions
121 through 132 overprint 1 through
12.

When the machine has 128 RQS, any
characters that are printed up to 128
characters overprint the first positions
of the line. For example, if 128 char-
acters are printed on a 120-position
printer, positions 121 through 128
overprint positions 1 through 8. When
a 132-character line is printed using

128 ROS, the positions up to 128 over-

print; positions 129 through 132 cause
an extra line feed. For example, a 132-
character line printed with 128 ROS
on a 120-position printer, positions
121 through 128 overprint positions 1
through 8, and positions 129 through
132 cause an extra line feed (blank
line).

EC 823146 | 825853

826065

Date 9/15/74 | 11/15/74 8/1/75

PN 1619024 8-16

Section 2 — Leading zeros suppression test.

Section 3 — Substitution of asterisks for leading
zeros test.

Section 4 — Print signed data fields test.
Section 5 — Tab test.

Section 6 — Skip characters and reverse bypass
test.

Section 7 — Read next record test.
Section 8 — Vertical skip test.
Each section begins with a description line which

is formatted by program storage 1.

Program Level 1

N3CY127A3CQ

N | = No op.

3C = 3spaces.

Y = Skip first character.

127A = Load characters 2 thfough 128 into the
the print buffer. -

3C = Print, carriage return, and line feed
three times.

Q = End of program.

To run the printer test:
— Load programs
1. Record advance or backspace to the PT
PROG (printer test program) data set
label. This label is at address 00015.

2.  Select UPDATE.

3. Load the 10 programs into program levels
1 through A (the program at 34002 into
program level 1, the program at 34003
into program level 2, etc.).

4.  Select RETURN TO INDEX.

— Print
1. Record advance or backspace to the PT

DATA (printer test data) data set label. This

label is at address 00016.
2. Select PRINT TO EOD.
Note: The % in the first position of program
level A indicates that the printer format pro-

gram level is defined by the character in column
001 of the data record.

Section Descriptions

Each section will be described by showing:

1. ° The Test Data for the section.

2. The Correct Printed Output for the section.

3. A description of the Program for that
section.



Section 1 — Print a 132 Character Line
Test Data

ISECTION 1--132 PRINT TEST. THE PROGRAM I8 IN FROG. STORAGE 2.

2 lrilititrliaiiiianiiitaitia
2 U T I T I e 1333333333344444444445555505555666666666677777777778888888888999999999900000000001 1111111 1122222222
2123454 BVOI?34“078901?344078901“54“07890l234"67890]2345678901”34“67890]“544678901?54“67890]254“6/8901“34"678901234“678901734 167
REININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININ/NS
RNININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININ/N
“/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/

PTHIMIHIHIHIHIHIHIHTHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHTHIHIHIHIHIHIHIHIHTHIHIHIHITHIHIHIHIHIHIHIHTHIHIHIHIHIHIHINT
RHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHTHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIH IHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHTIHIHIHIHTHIH
RIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHTHIHEHIRTHIHTHIHIHIHIHIHIH I HIHIHIHTHIHIHIHTHIHIHTHIHIHIHIHIHTHIHTHIHIHIHIHIHIHEHTHIHTHIHY

Correct Printed Output
SECTION 1--132 PRINT TEST. THE PROGRAM I8 IN FROG. STORAGE 2.

liidiitiiiiiiiaiadiitiia
1111002011 2222222220333333333344444444445055555505566666666667777777777888888888899999999992000000000011111111112222222222333
2345678901 23454678901234567890123454678901.234567890123454678901234547890123454678901234567890123454678901234546789012345678901234546789012
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
NINININININININTININININININININININININININININININININININININININININININININININININININININININININININININININININININININININS
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\

IHrHTHIHIH[HIHLHIH1HIHfHTHJHTHJHTHlHJHJHTHJHLH[HIHIHlHTHTHIHIHIHIHIH]HlHIHTHIHIHIHJHIH]HIHlHIHIHIHIHTHIHIHIHIHIHIHTHTHIHIHTHIHTHIHJH
HIHTHIHIHTHIHTHEHIHIHIHIHIHIHTHITHIHIHIHTHIHIHITHIHIHTHIHIHIHIHTHTIHIH D HIHEHIHIHIHIHTHTHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHIHT
THIHIHIHIHIHEHIHIHIHIHIHIHTHIHIHIHIHIHIHIHIHIHIHIHIHIH Y HIHIHIHIHIHIHIHIHIHIHTHIHIHIHIHIHIHIHIHIHIHTHTHIHEHIRTHIHIHIHIHIHIHIHIHIHIHTH

Program Level 2

NY127A100F5ACQ
N = No op.
Y = Skip first character.

127A = Load characters 2 through 128 into
the print buffer.
100F = Reverse bypass to character 29.
~BA = Load 5 characters (29 through 34)
into the print buffer.
C = Print, carriage return, line feed.
Q = End of program.

EC 823146 | 826065

_ PN 1619025  3741ML 817
Date 9/15/74 8/1/75




Section 2 — Leading Zeros Suppression Test

Test Data

DOOG000 1123454789 00000000001 1234547890
QOOQOOL201234R4789000000001201234%46789
OO0001L23001234547RB0000000 1230012345478
"i,4u0u|”>4bg;JGOOOO1?3¢§0Q1234%&?
2RAEQGO01L 23454
BmUUUuuldéﬂh00U01;64J6000001. 45
7 12340001 23454870000001234
J12FARLTEO000000123
: : “8”600000001
00000000001

01234

AL2345478900000

Correct Printed Output

HSECTION 2--LEADING ZEROS SUPFRESSION TEST.

EC 823146

826065

Date 9/15/74

8/1/75

PN 1619026

CTION Z--LEADING ZEROS SUPPRESSTON TEST.

THE PROGRAM

THE FROGRAM IS IN FROG. STORAGE 3.

1 1234567890 1

12 1M\4W6/89 12

13 123454678 123
1234 1234567 - 1234
1234% 123456 S 12345
123456 12345 123456
;2$4:é? 1234 1234567
123456] APEX 12345678
12 %4“&/89 12 123456789
1234567890 1 12345467890

Program Level 3 .
NY10B5X10B5X10B5X10BCQ

N

No op.

Y

Skip first character.

10B

Load 10 characters into the print
buffer and remove zeros to the left
of the significant digit.

56X

Load 5 blanks to the print buffer.

Print, carrier return, and line feed.

0
I

o
1]

End of program.

1234567890
1234546789
12345678
1234567
123454
12345

234

‘ Lot B

o K s,

12

1

IN PROG.

STORAGE
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Section 3 — Substitution of Asterisks For
Leading Zeros Test

Test Data

ISECTION 3--SUBSTITUTION OF ASTERISKS

40000000001 12345678900000000001L12345467890
4000000001201 234546789000000001201234546789
4Q000000012300123454678000000012200123454678
400000012340001234546700000012340001234567
A40000012345000012345600000123450000123456
40000]’54%600000]?34“00001234H60000012345
IATEL70000001234000123454670000001234
FBOOOOCO01LZIO0L2Z4546780000000123
{() I 2 i‘%'-fs f&?“f)(\k)('(i(}()(; I”(\ I 2. )f?'sf% fi%ﬁ?()()()()()()()«) l”

Correct Printed Output

SECTION 3--SURSTITUTION OF ASTERISKS FOR

THE PROGRAM T8 IN PROG.STORAGE

96 3 6 396 33696,
69636 36 96 36 39 ], 2
369656 96 96 969 0] 2%
296 % 39696 ] 2 E 4
WNHAIWH] DEAH
Wik 2345E
NARHLPIAGET
W] 2F45478
] 2Z4HATHY
1234567890

Program Level 4

12345467890

w1 234ELTEY
®L2IALLETE

W] DIAHET
WA w L 23454
9] 2 I4
W] DY
39696 W ] 27
9696 36 96 96 36 96 36 | 2
5696269 MM ],

NY1025X1025X1025X10ZCQ

N = No op.

Y = Skip first character.

10Z = Load 10 characters into the print
buffer and replace the zeros to the
left of the significant digit with
asterisks.

65X = Load 5 blanks to the print buffer.

C = Print, carrier return, and line feed.

Q = End of program.

696 6 96 I 96 369636 ],
AN HWHN LD
I DT
HHHANXL2I4
HIIWIH ] 2IA
AL 2E456
N1 2ZAELHT
##1 23454678
123456789
12345467890

FOR LEADING ZEROS
THE FROGRAM I8 IN PROG.STORAGE 4.

1234567890

XL 2Z454678Y
#X] 2345678
®L 2IAEET
#3 23456
KM DIAG

936 ) 234
9666 ] 2T
I NN 2
696 36 96 3696 3 36 3¢ 1

TEST.
LEADING ZEROS TEST.

EC 823146

826065

Date 9/15/74 8/1/75

PN 1619027

3741 ML 819



Section 4 — Print Signed Data Fields Test

Test Data

EC 823146

/ 826065

Date 9/15/74

8/1/75

PN 1619028

IHECTION 4--PRINT SIGNED DATA FIELDS TEST.

S0000.
BGOOOK
SQ000L
HOOO0M
SOO00N
B5Q0000
SOO00F
AZ0000Q
A0000R
E5O001

SHOULT
SHOULT
SHOUL.T
SHOUL.D
SHOULD
SHOULD
SHOULT!
SHOULTD
SHOUL.T
SHOULD

BE
B
B
BE
BE
BE
BE
BE
BE
RE

FROGRAM 18

MINLIG
MINUS
MINUS
MINUS
MINUG
MINUS
MINUS
MINUS
MINUS
MINUS

IN PROG

GO0
00002
00003
00004
O00GE
G000
Q0007
Q0008
00009
00010

STORAGE 5.,

SHOULT BE PL
SHOULTY BE PL
SHOULD BE F
SHOULD RBE F
SHOULTD RBE F
SHOULD BE PLUS
SHOULTY RE PLUS
SHOULD RE FLUS
SHOULIY BE FLUS
SHOULD BE PLUS

Note: The blank in the last record occurs because an unprintable character (hex DO) is in

the record at that place.

Correct Printed Output

SECTION 4--FRINT SIGMED DATA FIELDS TEST.

THE FROGRAM I8

SHOWLD
HHOLL.T
SHOULT
SHOWLD
SHOLLD
SHOLLT
SHOULT
SHOULD
SHOULT
SHOULD

00001~
GOO0R-
0000
OO0 4~
0000%-
GO006~
HOO0 7
00008~
QOO0
0OO10-

Program Level 5

NY5D20A5D20ACQ ;

B
BE
BE
BE
BE
BE
BE
B

N

Y

5D

20A

No op.

Skip first character.

Load characters 2 through 6 into
positions 1 through 5 of the print
buffer. If the last character in the
5D field (test data column 6) has a

MINUSG
MINUS
MINUSG
MIMUS
MINUS
MINUS

MIMNLG:

MIMUS

L MINUS
ﬁIHUS

IN FROG

00001
Qo062
GOO03
QOo04
00005
00004
06007
OGo08

00009

QO0LG

|

D zone, load a — (dash) in position 6

of the print buffer (correct printed
output column 6). If character 6
has an F zone, load a blank into

position 6 of the print buffer.

Load characters 7 through 26 into

the print buffer.

STORAGE 5.

SHOULT RBE PLUS
SHOULDY RBE FLUS
SHOULTY FLUS
SHOULD BE FLUS
SHOULD BE FLUS
SHOULD BE FLUS
SHOULT RBE FLUS
SHOULD BE PLUS
SHOULT BE PLUS
SHOULD BE FLUS

5D

Load characters 27 through 31 into
positions 27 through 31 of the print
buffer. If character 31 has a D zone,
load a — (dash) into position 32 of the
_print buffer. If the last data character
in the 5D field (test data column 31)
has an F zone, load a blank in position

32 (correct printed output column 32).

20A = 'Load characters 32 through 51 into
the print buffer.

C = Print, carrier return, and line feed.

Q = End of record.
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Section 5 — Tab Test

Test Data
Column 1 6 16 31 51 76 106
LBECTION S--TaAR TEST. THE PROGRAM TG IN PROG. STORAGE 4. THE @ SHOULD LTHE UP WITH THE =
36 36 36 98 96 96 3%
39 3306 50
Correct Printed Output
SECTION S--TaR TEST. THE PROGRAM T8 TN PROG. STORAGE &0 THE # SHOULD LINE P WITH "I"WEE; L
Column 1 6 16 31 51 76 106
.{,. oo ..}.‘ .*. b oA 4o
i 3 3 ¥ 3 3 i
* ¥ W W I L3 #
I £13 i I 1t W 3
L3 W K W0 3 H: £
W 3 ¥; €*® 13 e ik
Program Level 6
NYATA2TA3TA4TASTAGTACQ
N = Noop.
Y = Skip first character.
A = Load 1 character into the print buffer.
T = Loadenough blanks into the print buffer
to get to the indicated tab stop.
(o = Print, carrier return, and line feed.
Q = End of program.
Tab Stops in Program Storage A
Column 1 6 1N 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116
R | | | | | | | | I | | | | I | | | | I I |
%2 T3 4T 50 7 T8 9T F T T T T T T T T T T T T T T T T T
| | | 1 | |
Tab Stops 1 3 6 10 15 21

EC 823146 | 826065

PN1619029 |- 3741 ML 821
Date 9/15/74 | 8/1/75




Section 6 — Skip Characters and Reverse
Bypass Test

Test Data

EC 823146

826065

PN 1619030

Date 9/15/74

-8/1/75

ISECTION &-—8KIF - CHARACTERS & REVERSE BYFASS TEST.

I8 IN PROG. STORAGE 7. THE

Column ] § 10 !5 gO ?5
1 1A 28 30 411 SE
FLR23ASBA7BYABCIEFGHT
F1234R478PABCIEFGHT
F1IR2ZANEG7EARCHEFGHI

7 ARETHBYABCDEFGHI

L23ABA789ABCHEFGHT

Fone

Correct Printed Output

SECTION 6--SKIF CHARACTERS
IS IN FROG. STORAGE 7. THE

Column 4 9 14 19 24
1A 2R 30 41 Sk

1 28 iC 40 5E
1é 2R 30 41 HE
14 28 3¢ 41 AE
1 2B 30 40 Ak
1A 28 3G 41 SE

Program Level 7

Column 1 10 20

THE FROGRAM

NEXT 5 LINES SHOULD LOOK LIKE THIS.

0
6F

& REVERSE BYFASS TEST.
MNEXT

29
oF

&F
&F
&F
&F

&6F

30

35
76

5 OLINES

34
76

70
706G
76
70

76

40

40 45
8H ?1

3 4
#H @I

8H 21
gH 91
8H QI
8H 91
8H 1

50

THE FROGRAM
SHOULD LOOK LIKE THIS.

60 70

NY3XA8YA3)'(9FA8YA3X9FA8YA3X9FA8YA3X9FA8YA3X9 FA8YA3;(9FA8YA3X9 ;=A8YA3X9 FAéYACQ

N = No op.
Y = Skip first character.

3X = Load 3 blanks into the print buffer,

A = Load 1 character into the print buffer.

8Y = Skip 8 characters.
9F = Reverse bypass 9 positions.
C = Print, carrier return, and line feed.

Q = End of program.
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Section 7 — Read Next Record Test

Test Data

LSECTION ?--READ NEXT RECORD TEST. THE FROGRAM I8 IN PROG. STORAGE 8.
THE NEXT LIMNE SHOULD PRINT & THRU Z IN POSITIONS 1 THRU 26
]
Bh
ac
L
Gk
a8F
86
BH
81
8.
E10N
8l
&M
8N
80
8F
80
8R
8a
87
&1
8y
&W
8Xx
a8y
B2

Correct Printed Output

SECTION 7--READ NEXT RECORD TEST. THE FROGRAM I8 IN PROG. STORAGE 8.
THE NEXT LINE SHOULD FRINT & THRU Z TN POSITIONS 1 THRU 26
ABCOEFGHI UKLMNOFPQRSTUVWXYZ

Program Level 8

Column 10 20 30 40 50 . 60 70 80

NYARYARYARYARYARYARYARYARYARYARYARYARYAhYARYARYAR?ARYARYARYARYARYARYAhYARYARYAC(:’!

i

N

No op. R Read next record.

Y

Skip first character. Cc | Print, carrier return, and line feed.

>
il

Load 1 character into the print buffer. Q

End of program.

EC 823146 826065
Date 9/15/74 8/1/75

PN 1619031 3741 ML
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Section 8 — Vertical Skip Test

Test Data

ISECTION 8--VERTICAL SKIF TEST.
0 36 36 36 3¢ 3

T0

C T
LT

T0O
T0
T0

©TO
T T0
© T

Correct Printed Output

SECTION 8-

WA I A W

s GRITEF

SRIFT

SRIF TC

= BRIF

SRIFP

= BRI

= GRITF

= GRIF

TO

T0

T0

0

T0

T0

2. SHOULD
e SHOULL
4. SHOULD
S GHOULT
G SHOULD
. GHOULD
8. SHOULD
2. SHOULD

. SHOULD

~YERTICAL SKIF

1 2. SHOULD

J. GHOULD
4. GHOULT
ww GHOULL-
o SHOULT
7o SHOULD
8. SHOULD

. SHOULD

1e SHOULD

EC 823146

Date 9/15/74

PN 1619032

THE PROGRAM 18 IN PROG.

BE 172 INCH FROM s,
TNCGH FROM %5953 % ,

172 INCH FROM %%,
TNCHES FROM %%t ,

BE
BE
BE
RE
j£12
BE
RE
BE

TEST. THE FROGRAM 1S

EERE R

-
LR

LN

172 THNCHES FROM %%,

ITNCHES FROM e,

172 TNCHES FROM e,

INCHES FROM e,
INCHES FROM w0k,

BE 1/2 INCH FROM e,

RE

BE

RE 2

BE

BE

RE

BE

RE

1

THCH FROM %%%%%,

1 172 TNCH FROM %%,

e

3

3

i

w

172 ITNCHES FROM. %%,

INCHES FROM

1/2 INCHES FROM %%,

INCHES FROM

INCHES FROM

I W I,

I W H I,

W I,

STORAGE

IN PROG. STORAGE
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Program Level 9

Column 1 lo 20 30 40

50
]

60

70

I [ I I
NY1S5ACRY2S60ACR3S60ACRY4S60ACRY5S60ACRY6S60ACRY7S60ACRYS8S60ACRYI9S60ACRY1S60ACQ

2
I

No op.
Y = Skip first character.

1S = Skip to number preceding S.

BA = Load 5 characters into the print buffer.
(o = Print, carrier return, and line feed.

R = Read next record

Q = End of program.

Skip Stops in Program Storage A

Column 1 6 11 16 21 26 31 36. 41 46

R S O O N FE A I B
%2T34T 50 7T8 T F T T T

o | |
Skip Stops 1 3 6 End of Form

56 61 66 71 76 81 86 91 96
A Y T Y T A HR B
T T T T T T T T T
EC 823146 82606

5 PN 1619033
Date 9/15/74 8/1/75

101
|
T

106 111 116
| I |
T T T
3741 ML 825



3715 PRINTER DIAGNOSTIC PROGRAMS
Introduction

Five diagnostic programs are available for CE use
and are designated CE1 through CEb:

CE1 — Normal Print Pattern
CE2 — Ripple Print Pattern
CE3 — Over-Print Pattern

CE4 — Head Home Test
CEb Line Feed Test

These diagnostic programs are in the printer
ROS.
Entry Into the Diagnostic Programs

To execute the diagnostic programs, perform the
following sequence on the 3741:

1. Load a diskette and press RESET.
2. Turn the AUTO DUP/SKIP switch OFF.
3.  Turn the AUTO REC ADV switch OFF,

4, Place the PROG NUM SHIFT switch in the
ALL CHAR position (used for CE3).

b. Press FUNCT SEL lower and DELETE REC.

[
6. Key in CE1 (if program 1 is desired; other-
wise, the correct number of desired program).

7. Press FUNCT SEL lower and PROG LOAD.

8. Key in A.

CAUTION
In the next step, do not enter more charac-
ters than can be printed on the paper used.

9. Key in up to 128 characters desired into the
current record (used only for CE1, CE2, and
CE3).

10. Press FUNCT SEL upper.

11.  Press PRINT REC.

EC 825853 | 826065

Date 11/15/74| 8/1/75

PN 1619034

12. The diagnostic will be executed.
|
13. Each depression of REC ADV causes one
line to print or one line space. However,
turning the AUTO REC ADV switch to ON
allows continuous running of the diagnostic
after REC ADV is pressed.

Note: Terminating any CE program initializes pro-
gram level A to all N’s (No-Ops).

Exit from the Diagnostic Programs

All the test programs, CE1 through CEB, will stop
if an error occurs. Pressing RESET once and only
once resets the error and pressing REC ADV con-
tinues the test.

To terminate a test that is running, turn off the
REC ADV switch, wait for the printer to stop,
and press RESET.

To terminate a test that is stopped with an error,
press RESET to reset the error and then press
RESET again to exit the test.

CAUTION

Whenever running any of the diagnostic test pro-
grams, all hardware checks are maintained. For
example, CE1 can fail if the printer is out of paper
and the paper release lever is in the forward posi-
tion,
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Printer Diagnostic Program CE1

CE1 allows a continuous printing with single line
spacing by printing the contents of the current
record. When used to print H’s, this routine is an
aid in detecting print quality problems as well as
the ability to print.

Printer Diagnostic Program CE2

CE2 is the same as CE1 except that it prints the
contents of the current record on line 1; on line

2 it prints the current record rotated one position
to the right, etc. This routine is an aid in ensuring
that all characters are printed in all print positions.

If the current buffer is not loaded when CE1 or
CE2 is selected, a zero length record is printed.
This gives the appearance of the printer sitting at
left margin and doing single line spaces.

Printer Diagnostic Program CE3

CE3 allows the contents of the current record to
be printed without line feeds. This routine is an
aid in ensuring that there is proper vertical align-
ment of characters. This routine can also be used
to determine proper print-head carrier motion
without printing whenever there are no characters
in the current record.

Unlike CE1 and CE2, this routine moves the head
the width of the carrier whether or not the current
buffer is loaded because the program inserts an
unprintable character into print position 128.
Therefore, when running CE3, the PROG NUM
SHIFT switch must be in the ALL CHAR position
or a U-3 error will be set. (U appears in the upper
right and 3 app