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SECTION I

INTRODUCTION AND DESCRIPTION

1-1. INTRODUCTION.

1-2. PURPOSE OF MANUAL.

1-3. This volume of the manual provides laboratory maintenance instructions for the
Saturn V LTE Launch Vehicle Digital Computer Manual Exerciser (hereinafter referred
to as the LVDCME), IBM part number 6902000 Ml (see figure 1-1), manufactured by
International Business Machines Corporation, Federal Systems Division, Rockville,
Maryland.

1-4. Maintenance instructions for those LVDCME assemblies not built or modified by
the Federal Systems Division are not included in this manual but are supplied separately.
(Refer to the list of related manuals.) Automated Logic Diagrams (ALD's) are not an
intregal part of this manual but are referred to (as needed) by their IBM drawing num-
bers.

1-5. Unusual terms and abbreviations are listed alphabetically in the glossary. A
topical index indicates the pages that describe the LVDCME functions and circuits. Both
the glossary and the index are located at the back of the volume. ;

1-6. PURPOSE OF EQUIPMENT.

1-7. The purpose of the LVDCME is to evaluate the Launch Vehicle Digital Computer
(LVDC) when the LVDCME is installed in either the ACME or the ASTEC laboratory test
equipments (refer to Volume I).

1-8. PART SYMBOLS.

1-9. Symbols for standard electrical and electronic parts conform with military'stand-
ard MIL-STD-15-1. Nonstandard symbols are defined in the table of part symbols.

1-10. LOGIC SYMBOLS.

1-11. The logic symbols used in this volume and on the ALD's are defined in the table
of logic symbols. Also, included with the table is a discussion of the physical layout and
interpretation of the ALD's.

1-12. DESCRIPTION.

1-13. CONSTRUCTION.

1-14. The LVDCME (figure 1-1) is comprised of two frames (frame 01 and frame 02)
welded together to form a unit 58 inches long, 31 inches deep and 60 inches high that
weighs approximately 1912 pounds. Frames 01 and 0.2 are further divided into modules.
The upper module in each of these frames is designated module A; the lower module is
designated module B.
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1-15. Each module has removable side covers and hinged gate assemblies that provide
access to parts within the module. Hinged doors provide access to power supplies and
power control relays at the rear of modules 01A and 02A, Each removable side cover
and hinged door (except the hinged gate assemblies and the power supply access doors) is
electrically interlocked so that power is disconnected whenever a cover is removed or a
door is opened. Casters at the bottom of each frame facilitate moving and installation.

1-16. ASSEMBLIES.

1-17. Figure 1-2 shows the assemblies of frames 01 and 02. Figure 1-3 lists the
LVDCME assemblies in alphanumeric order by reference designation to provide addi-
tional information concerning these assemblies. In frames 01 and 02, reference desig-
nators for the assemblies are prefixed by the number of the module in which the as-
sembly is located. For example, the power control panel is located in frame 01 module
A and has a partial reference designation 1; the complete reference designation for this
panel is therefore 01 Al. ,

1-18. CONTROL PANELS. Each of the four LVDCME control panels is divided into
areas that contain associated controls and indicators. The type of controls and/or
indicators is designated by the legend at the top of the area. A table in Section III lists
all operating controls and indicators with brief descriptions of their functions. The
TAPE READER AND MODE CONTROL panel and the POWER CONTROL panel contain
test jacks for monitoring critical voltages or signals.

1-19. POWER SUPPLIES. Each of the ten LVDCME power supplies has been slightly
modified from the configurations shown in the maintenance manuals for these supplies.
One modification is the replacement of the standard input plugs with plugs that fit the
power supply receptacles in the LVDCME. Another modification is the removal of
internal power supply jumpers to allow remote rather than local sensing of the power
supply voltages.

1-20. Each power supply can provide an output that is current and/or voltage regulated.
In the LVDCME each current regulation circuit is disabled by placing the CURRENT po-

tentiometer in the full clockwise position.

1-21. The power supplies have external resistor networks that permit the output volt-
ages to be varied plus or minus 1 volt. These resistor networks (consisting of a fixed
resistor in series with a potentiometer) are mounted on the POWER CONTROL panel.
The potentiometer may be adjusted from the front of the panel.

1-22. GATE ASSEMBLIES. Each of the gate assemblies containing SMS circuit cards
and other components is hinged on one edge for ease of accessibility in checkout and
maintenance. A fan assembly mounted on each gate assembly provides cooling air for
the SMS circuit cards and components.

1 - 23. STANDARD MODULAR SYSTEM LOGIC.

1-24. SMS CARD PHYSICAL DESCRIPTION. The logic cards used in the LVDCME are
called standard modular system (SMS) cards. These pluggable printed circuit cards
contain all the components and printed wiring necessary for a particular electronic
function. A special program cap on some SMS printed circuit cards gives additional
flexibility to this form of packaging, and reduces the number of cards required for field
servicing. Each card is identified by a four-character code and a six-, seven-, or
nine-digit IBM part number.
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1-25. The SMS single card, the kind used in the LVDCME, is made of an epoxy paper
laminate material, and is approximately 1/16 inch thick, 4-1/2 inches long, and 2-1/2
inches wide. All of the electronic components and the program cap, if used, are
mounted on the front side of the SMS card form. Connections to the components and
program cap are made on the back side of the SMS card form by printed wiring patterns
that terminate at contacts at the bottom of the card. These contacts, labeled A through
R, couple the signals and voltages to the circuit components when the card is inserted
into its receptacle. The printed circuit wiring (land pattern) depends on the type of
circuit on the card.

1-26. The program cap on the front of some SMS cards comprises two conductor rails
which, in the pre-cut state, connect to tabs on the printed circuit land pattern. By
cutting the program cap, various jumpering (cap) connections are made to the tabs to
allow one SMS card to be used in several circuit configurations. •<

1-27. SMS RECEPTACLE PHYSICAL DESCRIPTION. The pluggable printed circuit
cards are inserted into SMS card receptacles (figure 1-4). Although the contacts are all
in line on the card insertion side of the receptacle, they pass through the receptacle in a
staggered arrangement. This arrangement allows additional room for wire-wrapping or
soldering of signal and voltage wires to the terminal pins. The SMS card receptacles
used in the LVDCME are the 8-position type, serving as a common receptacle for eight
individual SMS cards, and the 1-position type, accommodating one SMS card.

1-28. ELECTRICAL AND MECHANICAL CHARACTERISTICS.

1-29. Figure 1-5 lists the LVDCME electrical and mechanical characteristics.
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Legend for Figure 1-2

Item Name

1 Memory Loader and Data Display Panel Assembly (02A1)
2 Interface Exerciser Panel Assembly (02A2)
3 Power Control Panel Assembly (01A1)
4 Tape Control Panel Assembly (01A2)
5 Tape Reader Assembly (01A3)
6 Tape Spooler Assembly (01A4)
7 Gate Assembly (01B4)
8 Gate Assembly (01B3)
9 Gate Assembly (01B2)

10 Gate Assembly (01B1)
11 Gate Assembly (02B4)
12 Gate Assembly (02B3)
13 Gate Assembly (02B2)
14 Gate Assembly (02B1)
15 Connector Panel Assembly (02A3)
16 Power Sequence Relay Gate Assembly (01A9)
17 Power Supply (02A9) ~
18 Power Supply (02A10)
19 Computer Power Sequence;JRelay Gate Assembly (02A8)
20 Power Supply (02A4) :~
21 Power Supply (02A5)
22 Power Supply (02A6)
23 Power Supply (02A7) "
24 Delay Line Gate Assembly, (02B8)
25 Gate Assembly (02B7)
26 Gate Assembly (02B6)
27 Gate Assembly (02B5) ;

28 Module Switching Relay Gate Assembly (01B8)
29 Gate Assembly (01B7)
30 Gate Assembly (01B6)
31 AC Power Gate Assembly (01B5)
32 Power Supply (01A7)
33 Power Supply (01A8) ;
34 Power Supply (01A6) ;
35 Power Supply (01A5) -
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Figure 1-2. Frame 01 and 02 Assemblies
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Reference
Designation

Index Number
Figure 1-2

Name Part Number or
Manufacturers Designation Manufacturer Description

01A1

01A2

01A3

01A4

01A5

01A6

01A7

01A8

01A9

01B1

01B2

01B3

01B4

01B5

01B6

01B7

01B8

35

34

32

33

16

10

9

8

7

31

30

29

28

Power Control Panel
Assembly ;•-

Tape Control Panel
Assembly

Tape Reader Assembly

Tape Spooler Assembly
i
*

Power Supply < •..
• •• - f >ii

i
Power Supply , .

i >o'
t

Power Supply 1

Power Supply • • .. _

"i

Power Sequence Relay
Gate Assembly'

Gate Assembly _•

Gate Assembly l

Gate Assembly

Gate Assembly ,

AC Power Gate Assembly

i
Gate Assembly

Gate Assembly .
i

Module Switching. Relay
Gate Assembly

6901200

6901100

Model RR-1002B-333
(6901110)

Model RS-500A
(6901120)

Model M15-50A-OV
(6901013)

Model M15-15A-OV
(6901010)

Model M36-10A-OV
(6901012)

Model M15-10-OV
(6901011)

6901500

6901300

6901400

6901430

6901230

6901600

6901630

6901530

6901220

IBM Corporation

IBM Corporation

Rheem Electronic
Corporation

Rheem Electronic
Corporation

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

Hinged on bottom. Contains power controls and adjustments and
voltage monitoring test points for the LVDCME and computer
under test.

Hinged on left side. Contains controls and test points for the
tape reader and tape spooler.

Mounted on slide mounted rack with assembly 01A4. See main-
tenance instructions for this item. (Refer to list of related
manuals.)

Mounted on slide mounted rack with assembly 01A3. See main-
tenance instructions for this item. (Refer to list of related
manuals.)

Provides -12 VDC for LVDCME logic circuits. See maintenance
instructions for this item. (Refer to list of related manuals.)

Provides -6 VDC for LVDCME logic circuits. See maintenance
instructions for this item. • (Refer to list of related manuals.)

Provides -26.5 VDC for LVDCME power sequencing relays. See
maintenance instructions for this item. (Refer to list of related
manuals.)

Provides +12 VDC for LVDCME logic circuits. See maintenance
instructions for this item. (Refer to list of related manuals.)

Hinged on bottom. Contains voltage sequencing relays used
during power-up and power-down operations.

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.

Accessible through side panel. Contains AC power; control cir-
cuits for power supplies and fans.

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME relays used during computer
module switching. . . . . . .

Figure 1-3. LVDCME Assemblies (Sheet 1 of 2)
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Reference
Designation

02A1

02A2

02A3

02A4

02A5

02A6

02A7

02A8

02A9

02A10

02B1

02B2

Q2B3

02B4

02B5

02B6

02B7

02B8

Index Number
Figure 1-2

1

:: 2
i

- 15

20

21

-• 22

", 23

19

17

18

'- 14

13
:- 12

11

27

26

25

24

Name

Memory Loader and Data
Display Panel Assembly

Interface Exerciser Panel
Assembly

Connector Panel Assembly

Power Supply

Power Supply

Power Supply

Power Supply

Computer Power Sequence
Relay Gate Assembly

Power Supply

Power Supply

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Delay Line Gate
Assembly

Part Number or
Manufacturers Designation

6902100

6902150

6902330

Model M36-5-OV
(6902042)

Model M15-5-OV
(6902041)

Model M15-30A-OV
(6902044)

Model M15-15A-OV
(6902045)

6902230

Model M15-10-OV
(6902040)

Model M15-5-OV
(6902041)

6902200

6902300

6902400

6902500

6902600

6902700

6902800

6902900

Manufacturer

IBM Corporation

IBM Corporation

IBM Corporation

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

IBM Corporation

Trygon Electronics
Incorporated

Trygon Electronics
Incorporated

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

IBM Corporation

" _ • ! ' Description

Hinged on left side. Contains controls and indicators needed
during memory loading and verification.

Hinged on right side. Contains error indicators and controls and
indicators needed to exercise the computer with the diagnostic
program. i, .

Contains LVDCME - computer and self check interface connectors.

Provides +20 VDC for computer memory circuits. See mainte-
nance instructions>|for this item. (Refer to list 'of related
manuals . ) ''

Provides +12 VDC for computer logic circuits. See maintenance
instructions for this item. (Refer to list of related manuals. )

Provides +6 VDC for computer logic circuits. See maintenance
instructions for this item. (Refer to list of related manuals. )

Provides -3 VDC for computer logic circuits. See maintenance
instructions for this item. (Refer to list of related manuals. )

Contains relays thai control sequencing of voltages applied to the
computer during power-up and power-down operations.

Provides +6 volts to computer for module switching. See mainte-
nance instructions for this item. (Refer to list of related
manuals. )

Provides +12 VDC to computer for module switching. See mainte-
nance instructions for this item. (Refer to list of related
manuals. )

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.
j

Hinged on top. Contains LVDCME logic, circuits.
i
1

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Contains LVDCME logic circuits.
1

Hinged on top. Contains LVDCME logic circuits.

Hinged on top. Cori'tains LVDCME delay lines.
i
j

i

i

Figure 1-3. LVDCME Assemblies (Sheet 2)
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NOTE:

CARD SIDE WIRING SIDE

ALL OF THE PIN LETTERS DO NOT APPEAR ON THE
RECEPTACLES. THEY ARE SHOWN HERE FOR
REFERENCE PURPOSES.

Figure 1-4. Typical SMS Card Receptacle

Input Power

Environment

Mechanical
Packaging

Phase: 3 phase; 5 wire; wye connected; phase sequence is ABC

Frequency: 60 ±5 cycles/sec

Voltage: 115 ±11. 5 VAC (line to neutral)
Current: 20 (MUST) to 30 (MAX) amperes/phase

Ambient Temperature: +60 DEC F to +95 DEC F

Relative Humidity: 10% to 80%
Basic Packaging: IBM SMS family.

Cabinet: Two frames mechanically and electrically bonded
together

Size: Heighth - 60 inches
Length - 58 inches
Depth - 31 inches

Weight: 1912 pounds

Logic Chassis Design: Hinged on one edge for ease of acces-
sibility; a blower is mounted on each
chassis for cooling of SMS circuit cards
and components.

Printed Circuit Cards: The basic logic subassembly is SMS
cards.

Figure 1-5. Electrical and Mechanical Characteristics
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SECTION H

THEORY OF OPERATION

2-1. GENERAL.

2-2. This section contains a functional description of the LVDCME circuits. The func-
tional descriptions contained in this section are as follows:

1. POWER DISTRIBUTION

a. AC POWER DISTRIBUTION

b. INTERNAL LVDCME POWER DISTRIBUTION

c. DC POWER DISTRIBUTION TO COMPUTER INTERFACE

2. LVDCME SUBSIDIARY CIRCUITS

a. LVDCME TIMING ,

b. TRANSLATION CIRCUITS ;. ' r^ .>; ; :

c. VOTERS . . . . . ,.;-:, j;v-,.;.

d. DISAGREEMENT ERROR DETECTORS : :;

e. EXCLUSIVE OR COMPARATORS

f. BINARY COUNTERS

g. PARITY DETECTORS

h. ERROR TEST AND ERROR RESET CIRCUITS

i. INDICATOR LAMP CIRCUITS

3. CHANNEL-MODULE- SWITCHING

4. MEMORY LOADER/DATA DISPLAY

5. INTERFACE EXERCISER

6. SELF CHECK

7. COMPUTER CONTROL
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2-3. In describing the functions listed, simplified diagrams and timing charts are pre-
sented to familiarize the reader with the equipment. Detailed drawings are provided in
Section X; reference to these drawings is made as necessary.

2-4. Negative logic is used throughout the LVDCME. A "1" is represented by a negative
voltage level (-6 VDC or -12 VDC) and a "0" is represented by ground potential. An in-
put to an "AND" or an inverter circuit that is floating, is interpreted as a "1". A "0"
output prevails when "OR", "AND" or inverter circuit outputs are "ORed" together.

2-5. POWER DISTRIBUTION.

2-6. AC POWER DISTRIBUTION. (See figure 10-4. )

2-7. Primary power (3- phase, 60 cycle AC) is applied to connector 01B11J01. Each
phase is applied through circuit breaker 01B5CB4 to movable contacts of relay 01B5K3.
Phase A is also connected to the primary of transformer 01B5T1 whose secondary ap-
plies 24 volts to receptacle 02A3J23. This voltage is returned externally to the E. O.
PWR CONT point (upper left hand corner of drawing) and routed through interlocks, nor-
mally closed contacts of POWER OFF switch 01A1S6 and normally closed contacts of
relay 01B5K3 to POWER OFF lamps 01A1DS6. This action causes the POWER OFF
lamp to light.

2-8. When POWER ON switch 01A1S7 is pressed, relay 01B5K3 picks and holds through
its own contacts. The following occurs:

1. POWER OFF lamps 01A1DS6 go out.

2. POWER ON lamps 01A1DS7 light.

3. Primary power is routed through normally open contacts of relay 01B5K3 to fan
motors, DC power supplies, and<£A, ^>B, <f>C, and FAN lamps 01A1DS5.

NOTE

Phases are distributed as follows:

Phase A -12 V power supply (computer
exerciser)

+12 V power supply (module
switching)

lamp 01A1DS5

Phase B All fan motors

+6 V power supply (module
switching)

+20 V power supply (com-
puter)

HI-2-2



NOTE (cont)

• V ;

+12 V power supply (com-
puter)

+6 V power supply (computer)

-3V power supply (computer)

and FAN lamps 01A1DS5

Phase C +12 V power supply (com-
puter exerciser)

-26. 5 V power supply (com-
puter exerciser)

- 6 V power supply (computer
exerciser)

Tape reader . ;

lamp 01A1DS5

2-9. When POWER OFF switch 01A1S6 is pressed, 24 volts, from the interlocks, is
disconnected from the remainder of the circuit, and relay 01B5K3 drops, removing
primary power from fans and all AC receptacles. The following occurs:

1. POWER ON lamp 01 AIDS? goes out.

2. <f>A, <f>B, 4>C, and FAN lamps 01A1DS5 lamps go out.

3. POWER OFF lamp 01A1DS6 lights (when POWER OFF switch 01A1S6 is released).

2-10. INTERNAL LVDCME DC POWER DISTRIBUTION. (See figures 10-5 and 10-6. )

2-11. Power distribution paths within the LVDCME are controlled by relays and switches,
and the paths vary when the relay and switch contacts are transferred. The subsequent
description covers the initial conditions and voltage sequencing during LVDCME power-
on and power- off operations.

NOTE

Prefix all abbreviated reference designa-
tions with 01A9.
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2-12. Initially all relays are de-energized and -26. 5 volts is available at contact C of
ACME POWER-SEQ ON switch 01A1S4. ACME POWER-SEQ OFF lamps 01A1DS3 are
lit, and ACME POWER-SEQ ON lamps 01A1DS4 are not lit. When ACME POWER-SEQ
ON switch 01A1S4 is pressed, relay Kll picks, and power supply voltages pick the fol-
lowing relays through normally open contacts of relay Kll (figure 10-6):

Power Supply Kll Contact Relay Picked

-12V D K8

+12 V B K9

-6V C K16

2-13. Relays K2, K3 and K10 pick through normally open contacts of K9, and relay K13
picks through normally open contacts of relay K10 removing energizing voltage from
ACME POWER-SEQ OFF lamps 01A1DS3. All relays picked thus far hold through the
interlocks formed by normally open contacts of relays K13, K8, K16, K9 and K10. The
ACME POWER-SEQ ON switch 01A1S4 may now be released without affecting the power-
on sequencing.

2-14. When relay K13 picks energizing voltage is applied through its normally open con-
tacts to one-second time-delay relay K17. After one second, relay K17 picks and applies
a ground to the coil of relay Kl. Relay Kl picks and holds through its own contacts and
disconnects the ground return for relay K17 causing K17 to drop. Energizing voltage is
applied through normally open contacts of relay Kl, and normally closed contacts of
relays K17 and K14 to relay K12 and ACME POWER-SEQ ON lamps 01A1DS4. When
relay K12 picks, a ground level (OPER) is applied to LVDCME logic circuits and the power-
on sequence is complete.

2-15. When ACME POWER-SEQ OFF switch 01A1S3 is pressed, the power-off sequence
begins. Energizing voltage is applied to relay K14 and one-second time-delay relay K14
through normally closed contacts of relay 02A8K13. Relay K14 picks, holds through its
own contacts and provides energizing voltage to relay K4 when switch 01A1S3 is released.
When relay K14 picks, relay K12 drops and removes OPER from LVDCME logic cir-
cuits. After one second, relay K4 picks and de-energizes relay Kll. When relay Kll
drops, all relays except K4 drop. (ACME POWER-SEQ ON lamp 01A1DS4 goes out when
relay Kl drops; ACME POWER-SEQ OFF lamp 01A1DS3 lights when relay K13 drops.)
When the heating element in relay K4 cools, K4 contacts open and the power- off sequence
is complete.

2-16. DC POWER DISTRIBUTION TO THE COMPUTER INTERFACE. (See figures
10-5, 10-7 and 10-8.)

2-17. The subsequent description covers the initial conditions and voltage sequencing
of the DC power distribution during computer power-on and power-off operations.

NOTE

Prefix all abbreviated reference designa-
tions with 02A8.
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2-18. Initially all relays in gate 02A8 are de-energized with the exception of relay K40
which is picked by -26. 5 V from the Launch Vehicle Data Adapter Manual Exerciser
(LVDAME) or Temperature Modulator interlock. The COMP POWER- SEQ OFF lamps
01A1DS1 are lit, and COMP POWER-SEQ ON lamps 01A1DS2 are not lit. When COMP
POWER-SEQ ON switch 01A1S2 is pressed, -26. 5 V is applies through normally open
relay K40 contacts to relay K36. Relay K36 picks and allows power supply voltages to
pick interlock relays K29, K26, K28, K15, K31 and K30 (figures 10-7 and 10-8). Power
relays K23, K33 and K39 pick through the interlock formed by the normally open con-
tacts of the interlock relays. Voltages are fed through contacts to the computer inter-
face as follows: .

Voltage Relay Contacts

+6 V K33 B and C

+12 V K33 D

+20 V K23 A

-3 V K33 A

, ' _ • ' , ; , +12 V (MS) K39 A and B

+6 V (MS) K39 C and D

2-19. The memory interlock relays (K27, K12, K18 and K32) are picked by the power
supply voltages. These relays prevent further power sequencing unless each DC power
supply voltage (+6, +12, +20 and -3 volts) appears at the interface.

2-20. Relay K13 picks through normally open contacts K32-B and holds through its own
contacts. Contacts K13-A by-pass switch 01A1S2 so that all relays energized thus far
will remain energized when switch 01A1S2 is released. Contacts K13-B remove the
ground return for COMP POWER-SEQ OFF lamps 01A1DS1.

2-21. Interlock relay K37 picks through the interlock formed by relay contacts K32-A,
K12-A, K18-A and K27-A. Normally open relay K37 contacts switch power supply
sense lines for remote sensing. Interlock relays K35 and K38 pick through normally
closed contacts of relay Kll and normally open contacts of relay K37. As normally
closed relay K35 contacts open, local sensing lines are disconnected from the power
supplies. When relay K37 picks, energizing voltage is applied (through normally closed
relay K6 contacts) to one-second time-delay relay Kl and two-second time-delay relay
K2. The normally open relay Kl contacts close after 1/5 second and provide a ground
return for relay K7 which picks and holds through its own contacts. +20 V is applied
to the computer memory through normally closed relay Kl contacts and current limiting
resistors Rl and R2. When relay K7 picks, energizing voltage is removed from relay
Kl which drops in approximately 4/5 second. Relays K2 and K8 control each other in
the same manner that relays Kl and K7 controlled each other except that the total time
delay of K2 is two seconds. When relay K2 drops energizing voltage is applied (through
normally closed relay K2 contacts and normally open relay K8 contacts) to the coils of
relays K14 and K24. Normally open K14-C contacts and normally closed relay K9 con-
tacts shunt current limiting resistors Rl and R2 and allow +20 V to be applied directly
to the computer memory. Normally open relay K24-A contacts provide the remote
sensing path for the +20 V power supply.
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2-22. Relay K19 picks through normally open relay K14 contacts and normally closed
relay K17 contacts, and relay K22 picks through contacts of relays K19 and K16. The
opening of normally closed K19 contacts disconnect the local sense line for the +20 V
power supply. When relay K22 picks, the PWR HLT (power halt) ground level is re-
moved from computer logic circuits, and energizing voltage is applied to COMP POWER-
SEQ ON lamps 01A1DS2. This completes the power-on sequence.

2-23. When COMP POWER-SEQ OFF switch 01A1S1 is pressed, the power-off sequence
starts. Energizing voltage is applied to relay K16 which picks and holds through its own
contacts. When relay K16 picks, contacts K16-B remove energizing voltage from relay
K22. The COMP POWER-SEQ ON lamps 01A1DS2 go out, and the PWR HLT ground
level is applied to the computer logic circuits. When switch 01A1S1 is pressed, voltage
is also applied to one-second time delay relay K20. After one second, relay K20 picks
and applies energizing voltage to relay K17, one-second time-delay relay K6 and five-
second time-delay relay K5. When relay K17 picks, relay K19 drops and restores local
sensing to the +20 V power supply. Open relay contacts K17-A also cause relay K9 to
drop.

2-24. When relay K6 picks (after one-second delay), the following relays drop due to
the opening of contacts K6-A: K7, K8, K14 and K24. One second after relay K6 picks,
relay K5 picks and provides a ground return for relay Kll. Relay Kll picks and holds
through its own contacts and removes the ground return from relay K5 which drops in
approximately four seconds. When relay Kll picks, the energizing voltage for relays
K35 and K38 is removed, and the two relays drop. When relays K35 and K38 drop, local
sensing is restored to power supplies +12 MS, +6 MS, -3V, +6 COMP and +12 COMP.

2-25. When relay K14 drops, energizing voltage is applied (through normally closed
contacts K14-B) to five-second time-delay relay K4 and two-second time-delay relay
K21. After 2/5 second, relay K21 picks; after one second K4 picks. Normally open
contacts of relay K21 provide a discharge path for computer memory capacitors. Relay
K4 provides a ground return for relay K10 which picks and holds through its own contacts.
Relay K10 removes the energizing voltage from relay K4 whose normally open contacts
remove the energizing voltage from relay K13. Normally closed contacts K13-A re-
move the energizing voltage from relays K36 and K16 which, in turn, drop all energized
relays except K40.

2-26. Computer power is also sequenced off if ACME POWER-SEQ OFF switch 01A1S3
is pressed. Contacts K13-D (normally open) provide the alternate means of starting the
computer power-off sequence.

2-27. LVDCME SUBSIDIARY CIRCUITS.

2-28. Subsidiary circuits are those which are related to more than one LVDCME func-
tion. These circuits are necessary to the operation of the LVDCME and are categorized
as such only to prevent repetitious explanations.

2-29. LVDCME TIMING.

2-30. The timing circuits provide LVDCME logic with negative timing gates synchro-
nized with the positive computer timing gates. The clock generator receives the voted
computer W clock and generates four clocks (NCPW, NCPX, NCPY, and NCPZ). The
bit gate generator uses NCPW to generate 14 bit gates (NBG1 through NBG14). Similarly,
the phase generator uses NBG1 to generate three phase gates (NPHA, NPHB, and NPHC),
Figure 2-1 shows the timing relation between the various timing gates. The sync con-
trol circuit maintains synchronization between the outputs of the bit gate and phase
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generators in the LVDCME and computer. The sync error detectors monitor synchro-
nization between LVDCME and computer phase B and ACME and computer gate 5 and
lights a lamp is synchronization is lost.

2-31. CLOCK GENERATOR. The clock generator is shown in simplified form on fig-
ure 2-2. The voted W clock (PTGY) is delayed a total of two clock times by DLY 1 and
DLY 2. The delayed W clock triggers SS 1 which produces the Y clock pulse (NCPY).

TA1WDA

TA2WDA

TA^WDA

VOTER PTGY DLY
1

I I
DLY

2
SS
1

Kirrv

— rmrpwLJ I PTGW DLY
3

I
SS
2

DDCPW — I
PTGZ DLY

4
I SS

3

— NCPW

DDDCPW

NCPZ

DDDCPW — I
PTGX DLY

5
I

SS
4

— NCPX

Figure 2-2. Clock Generator

2-32. After being delayed by DLY 1, PTGY is again delayed by DLY 3. (The total delay
:of DLY 1 and DLY 3 is four clock times.) Single-shot SS 2 is triggered and NCPW is
generated. Note that NCPW is generated by the preceding computer W clock.

2-33. The pulse that triggered SS 1 (DDCPW) is inverted and delayed one clock time by
DLY 4 to produce NCPZ. Similarly the pulse that triggered SS 2 (DDDCPW) is inverted
and delayed one clock time by DLY 5 to produce NCPX.

2-34. BIT GENERATOR. The bit generator consists of a shift register control circuit,
a seven-bit shift register, and a bit decoding circuit. The shift register control circuit
prevents the contents of the shift register from rippling through when it is stepped.

2-35. Figure 2-3 is a diagram of the shift register control circuit which is comprised
of a pair of latches interconnected to form a binary counter. Latch L2 stores the con-
figuration of latch LI during a Y clock. The outputs of latch L2 are applied to -lO's which
subsequently complement latch LI during the following W clock. Outputs W AND A and
W AND A NOT occur during alternate W clocks.
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NCPY

NCPW

W A N D A

Figure 2-3. Bit-Gate Shift Register Control Circuit

2-36. The bit generator shift register is a latch register that changes configuration
every ,bit time under control of W AND A and W AND A NOT. Seven outputs (Gl through
G7) change states as shown on figure 2-4. The bit decoder is a matrix that generates
14 bit gates that correspond to the times that two successive shift register outputs are in
opposite states. For instance, NBG1 is generated when G2 = 1 and Gl = 0.

2-37. PHASE GENERATOR. The phase generator (figure 2-5) consists of two tratches
that are interconnected so that outputs NPHA, NPHB, and NPHC occur at the same times
(respectively) that computer phases PA, PB, and PC occur. The outputs of tratch 1 are
changed during Y time of BG14; the outputs of tratch 2 are changed during W time of
BG1.

2-38. SYNC CONTROL. The sync control consists of a single-shot that generates a
pulse at the beginning of each computer phase B (NPB). This pulse is sent to the bit
gate generator where it sets the control circuit and shift register to states that corre-
spond to BG1. The sync pulse is also sent to the phase generator where it sets NPHB
to a "1". The sync control therefore maintains synchronization between the computer
and LVDCME timing gates once every three phases.
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BIT GATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 2-4. Bit-Gate Shift Register Outputs

2-39. PHASE SYNC AND BIT-GATE SYNC ERROR DETECTORS. The phase sync error
detector is a single stage comparator that compares NPHB with NPB at Z clock time.
Errors are stored in a latch that causes the sync error indicator (SYNC) to light. The
bit-gate sync error detector is another single stage comparator that compares G5 and
NG5 at Z clock time. Errors are stored in a latch that also causes the sync error indi-
cator to light.

2-40. TRANSLATION CIRCUITS.

2-41. Most computer signals that appear at the computer-LVDCME interface must be
translated from positive logic levels to negative logic levels. This is accomplished by
translation circuits which change +6 V signals to -6 V signals and leave 0 V signals un-
changed. Conversely, LVDCME signals that go to the computer must be translated into
positive logic levels for use in the computer. Generally, LVDCME signals are named
the same as their computer counterparts except that they are prefixed with T or N to
indicate their translated or negative logic nature.

2-42. VOTERS.

2-43. All triple modular redundant (TMR) inputs to the LVDCME go to voters. Each
voter provides a single output that corresponds to the majority of inputs to the voter.
Figure 2-6 is a simplified diagram of a typical voter in which inputs Al, A2, and A3 are
used to generate a single output (NA). If two or more inputs are "1's", NA is a "1"; if
two or more inputs are "O's", NA is a "0".

2-44. DISAGREEMENT ERROR DETECTORS.

2-45. All TMR inputs to the LVDCME go to disagreement error detectors. These error
detectors continuously sense for disagreement between corresponding signals from the
three computer channels. If a disagreement exists, an error signal is generated which
subsequently lights a lamp that indicates which signal and channel is at fault.
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•NA

Figure 2-6. Typical LVDCME Voter

2-46. The disagreement error detector works on the principle that if one signal in a
TMR trio differs from the other two, it must match the inverses of the other two. Fig-
ure 2- 7 is a simplified diagram of a typical disagreement error detector in which inputs
Al, A2, and A3 (and their inverses) are compared. Each signal is compared (in a -AO)
with the inverses of the remaining signals, and the inverse of each signal is compared
with the remaining signals. If agreement between Al, A2, and A3 does not exist, a "1"
will appear at the disagreement error output that corresponds to the faulty signal.

2-47. EXCLUSIVE OR COMPARATORS.

2-48. The LVDCME contains many exclusive OR comparators that compare correspond-
ing data from two sources. Figure 2-8 shows a typical exclusive OR comparator in which
three parallel inputs (XI, X2, and X3) are compared with three other parallel inputs
(Yl, Y2, andYS).

2-49. If a compare exists, the input to each AO will be unlike, and the output of each
AO will be a "1". This will result in a "1" on the COMPARE line and a "0" on the
COMPARE NOT line. If a compare does not exist, at least one of the AO's will have two
"1" inputs. This will result in a "0" on the COMPARE line and a "1" on the COMPARE
NOT line.

2-50. Two additional AO's are required to compare each additional pair of inputs. A
single stage comparator is used to compare serial data from two sources.

2- 51. BINARY COUNTERS.

2- 52. The LVDCME contains many binary counters which are alternately set or cleared
every time the signal they are monitoring changes from a "0" to a "1". Figure 2-9 shows
a typical binary counter which is monitoring signal B and controlled by signal A.

2-53. The control latch stores the configuration of the output latch providing A is a "1".
The output latch is then alternately set or reset every time Bgoes from a "0" to a "1".
When A is a "0" the configuration of the output latch cannot be changed. The binary
counter can be initially set or cleared by routing a signal through an inverter to the out-
put latch set or reset input.
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Figure 2-7. Typical LVDCME Disagreement Error Detector

2-54. PARITY DETECTORS.

2-55. The LVDCME contains several parity detectors that are used for parity bit gen-
eration and parity error detection. These parity detectors detect the number of "1's"
contained in the information feeding them (see figure 2-10).

2-56. When either, none, or 2, or four of the inputs A, B, C, and D are "1's" the out-
puts of OR circuits 1 and 2 are the same value. Therefore one of the inputs to OR cir-
cuit 3 is a "1" and the EVEN and ODD outputs are respectively a "1" and "0". When an
odd number of the inputs are "1's" the outputs of OR circuits 1 and 2 are .unlike values.
Thus the inputs to OR circuit 3 are "O's" and the EVEN and ODD outputs are a "0" and
"1" respectively. . . . . . -

2-57. ERROR TEST AND ERROR RESET CIRCUITS. ':, ,

2- 58. The error test and error reset circuits generate four signals (ERR TEST and
ERR RST and their inverses). The error latches'are allset when ERR TEST is a "1"
and are all reset when ERR RST is a "1".
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Figure 2-8. Typical Exclusive OR Comparator Circuit
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Figure 2-9. Typical Binary Counter

2-59. ERR TEST and ERR TEST NOT are the outputs of a latch which is set when the
ERROR DEVICES TEST pushbutton is pressed and the tape reader is stopped. ERR
RST and ERR RST NOT are forced to a "1" and a "0" respectively as follows:

1. When the ERROR RESET pushbutton is pressed and the tape reader is stopped.

2. At tape reader clock pulse 2 time in the invert error mode by a tape address of
00110.
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Figure 2-10. Typical Parity Detector

2-60. INDICATOR LAMP CIRCUITS. \

2-61. -;The LVDCME contains many indicator lamps that are associated with either
switches or latches. These lamps are all commonly connected to -12 VDC on one side.
A lamp associated with a switch is lighted by providing a return path .to ground for r!2
VDC through the lamp and the normally open or normally closed contacts of the switch.

2-62. A lamp associated with a latch is connected in the collector circuit of an indicator
driver. The lamp is lighted by a "1" input into the indicator .driver,which is fed by the
set or reset of a latch.

2-63. The lamps on the MEMORY LOAD AND DATA DISPLAY, TAPE READER AND
MODE CONTROL, and INTERFACE EXERCISER panels are lighted when the LAMP
TEST pushbuttons on these panels are in the LAMP TEST position. This applies ground
to the lamps or to the base of the transistor in the indicator driver.

2-64. CHANNEL-MODULE SWITCHING. ,

2-65. The channel and module switching feature of the LVDCME is used to force the
seven computer modules to operate on only one of their three TMR channels. To select
a channel, the LVDCME disables the remaining channels by setting one voter input to
"0" and the other voter, input to "1". (Refer to manual, portion of figure 2-11.)

2-66. Figure 2-12 shows a typical computer voter group and its input circuits., Nor-
mally, inputs Al, A2, and A3 and outputs CHI, CH2, and CH3 are alike (all zeroes or
all ones); points A, B, and C are connected to +6 MS and points D, E, and F are con-
nected to +12 MS. To select,channel 1, input A2 and A3 must be set to "1", input E must
be set to "0" and input F must be set to "1". Inputs E and F could be reversed. Outputs
CHI, CH2, and CH3 will now correspond to input Al.
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Figure 2-11. Channel Switching Selections

2-67. A voter input may be set to "1" by grounding the corresponding latch-back supply
point (A, B, or C). A voter input may be set to "0" by grounding the +12 MS supply
point (D, E, or F). The two methods of selecting each channel are listed in figure 2-13.
(See figure 2-12.)

2-68. The computer may be operated in any one of the following modes: (1) single
channel (channel switching), (2) all channel, or (3) mixed channel (module switching).
In single channel operation, the same channel is selected in each of the seven modules;
in all channel operation (normal mode when channel- module switching is not used) all
channels are selected; in mixed channel operation, any channel in each of the seven
modules may be selected.

2-69. The LVDCME circuit that controls channel and module switching is shown in
simplified form on figure 2-14. The mode of operation (channel or module switching)
is selected by alternate action switch CHANNEL/MODULE (02A2S36).

2-70. CHANNEL SWITCHING. In the manual mode when HALT is activated, and when
the CHANNEL/MODULE switch is in the CHANNEL position, the switch contacts allow
the three channel selection switches to control computer channel selection. The switch
contacts also allow picking of relay 01B8K02 which controls the CHANNEL/MODULE
lamp, and puts module selection lamps in a known state (MODULE 1 through 7, CHAN-

( CH2=1 \
CH3=0 ) lamPs ttght.) The logic connected to the channel selection switches

maintain channel selection after the switches are released, and provide for the alternate
method of selecting each channel (refer to paragraph 2-66). The logic also includes the
relay drivers for energizing the 35 channel-module selection relays. The relays that
are energized when the channel selection switches are pressed are listed in figure 2-15.
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Channel
Being

Selected

CHI

CH2

CHS

Inputs on Figure 2-12

A

+6 MS

+6 MS

GRD

GRD

GRD

GRD

B

GRD

GRD

+6 MS

+6 MS

GRD

GRD

C

GRD

GRD

GRD

GRD

+6 MS

+6 MS

D

+12 MS

+12 MS

+12 MS

GRD

+12 MS

GRD

E

+12 MS

GRD

+12 MS

+12 MS

GRD

+12 MS

F

GRD

+12 MS

GRD

+12 MS

+12 MS

+12 MS

Configuration
of Other
Channels

CH2=0
CH3=1

CH2=1
CH3=0

CH1=0
CH3=1

CH1=1
CH3=0

CH2=0
CH1-1

CH2=1
CH1=0

Figure 2-13. Channel Selection Methods

Note that there are two ways of selecting each channel and therefore two combinations of

( /TTTp_A \
ouolV I or when

. —_ , CH3"1 /
\cm=o).

2-71. One set of relay contacts grounds the +12 MS supply points in one channel of all
seven computer modules, and applies +12 MS to the remaining two channels. Another
set of contacts apply +6 MS to one channel of all modules, and applies GRD to the re-
maining two channels. Figure 2-13 lists the proper voltage conditions for correct chan-
nel selection. An ILLEGAL PATH error will exist if the combinations of energized
relays is such that the above conditions are not met. A third set of contacts provide a
ground return for one of the six channel indicator lamps. Two more sets of contacts
provide paths for energizing 7 of the 42 CHANNEL-MODULE lamps. The lamps that
light correspond to the channel indicator lamp that is lit. For instance, if the CH2

\CH3=1 ) lamP is li<;' tnen tne CHANNEL 2 (CHoIi ) lamps for all seven modules are
also lit.

2-72. When the ALL switch is pressed, the logic associated with this switch picks and
holds relay 01B8K01. The normally open 01B8K01 contacts apply +6 MS to those lines
that were grounded when the LVDCME was in the single channel mode. When relay
01B8K01 picks, it removes the GRD from the CHANNEL-MODULE lamps and also re-
moves the ground return from the channel indicator lamps.
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Switch

CHI

CH2

CHS

Relays Picked (01B8 —)

K05, K07, K10, K12, K15, K17, K20, K22, K25,

K27, K30, K32, K35, and K37;or K05, K06, K10,

Kll, K15, K16, K20, K21, K25, K26, K30, K31,

K35 and K36

K04, K06, K07, K09, Kll, K12, K14, K16, K17,

K19, K21, K22, K24, K26, K27, K29, K31, K32,

K34, K36, andK37;orK4, K5, K6, K9, K10, Kll,

K14, K15, K16, K19, K20, K21, K24, K25, K26,

K29, K30, K31, K34, K35 and K36

K03, K06, K07, K08, Kll, K12, K13, K16, K17,

K18, K21, K22, K23, K26, K27, K28, K31, K32,

K33, K36, and K37;or K03, K05, K07, K08, K10,

K12, K13, K15, K17, K18, K20, K22, K23, K25,

K27, K28, K30, K32, K33, K35 and K37

Figure 2-15. Channel Selection Relay Table

2-73. In the automatic mode, the LVDCME is capable of accepting channel switching
commands from the PTC. After a computer HALT is applied, CIO commands select
channels as shown in figure 2-11.

2-74. MODULE SWITCHING. When HALT is applied and the CHANNEL/MODULE
switch is in the MODULE position, its contacts allow the 21 CHANNEL-MODULE switches
to control channel selection in each of the computer modules. Figure 2-16 lists the
relays that are picked as each of the CHANNEL-MODULE switches are pressed. Any
other combination of relays picked for a particular MODULE selection will cause an
ILLEGAL PATH error.

2-75. MEMORY LOADER/DATA DISPLAY.

2-76. The Memory Loader/Data Display contains the circuits necessary to perform the
memory load - memory verify and data display functions (see figure 10-30 sheet 3). The
majority of these circuits are used in both the memory load - memory verify and data
display functions. Consequently although this discussion treats the two functions sepa-
rately only one circuit description is included.
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Channel- Module

CHI MODI

CH2 MODI

CHS MODI

CHI MOD2

CH2 MOD2

CHS MOD2

CHI MODS

CH2 MODS

CHS MODS

CHI MOD4

CH2 MOD4

CHS MOD4

CHI MODS

CH2 MODS

CHS MODS

CHI MOD6

CH2 MOD6

CHS MOD6

CHI MOD?

CH2 MOD?

CHS MOD?

Relays Picked

Initial

K05, K07

K04, K06, K07

K03, K06, K07

K10, K12

K09, Kll, K12

K08, Kll, K12

K15, K17

K14, K16, K17

K13, K16, K17

K20, K22

K19, K21, K22

K18, K21, K22

K25, K27

K24, K26, K27

K23, K26, K27

K30, K32

K29, K31, K32

K28, K31, K32

K35, K37

K34, K36, K37

K33, K36, K37

Alternate

K05, K06

K04, K05, K06

K03, K05, K07

K10, Kll

K09, K10, Kll

K08, K10, K12

K15, K16

K14, K15, K16

K13, K15, K17

K20, K21

K19, K20, K21

K18, K20, K22

K25, K26

K24, K25, K26

K23, K25, K27

K30, K31

K29, K30, K31

K28, K30, K32

K35, K36

K34, K35, K36

K33, K35, K37

Figure 2-16. Relays Picked for Module Selection
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2-77. MEMORY LOAD - MEMORY VERIFY.

2-78. The memory load - memory verify function is selected when the ML/DD push-
button is in the ML position. The computer memory is loaded and/or verified when this
function is selected. The contents of the tape reader register and the display registers
are displayed by corresponding COMMAND and COMPUTER lamps respectively. These
lamps are used in conjunction with the ERROR lamps for failure analysis. The memory
load - memory verify function is divided into three operations as follows:

1. Tape reader control.

2. Tape reader register loading.

3. Data transfer.

2-79. TAPE READER CONTROL. The tape reader is controlled by the TAPE READER
CONTROL and AUTO/MANUAL pushbuttons. The PWR ON/PWR OFF pushbutton turns
the tape reader power on or off. The direction of tape flow is controlled by the FOR-
WARD/REVERSE pushbutton (FORWARD is a clockwise flow and REVERSE is a counter-
clockwise flow). The INHIBIT READER CONTROL pushbutton turns the tape spooler
power on or off (this permits manual indexing of the tape). The tape reader can be op-
erated in the AUTO or MANUAL mode.

t

2- 80. The AUTO mode which is used for reading the tape is selected when the AUTO/
MANUAL pushbutton is in the AUTO position. The tape is read in the FORWARD mode;
the REVERSE mode is used for tape rewind. The tape reader is started by pressing the
START pushbutton and continues to run until the stop pushbutton is pressed, an error is
detected, or the last tape word is read (tape address of 00001). When the last tape word
is read the tape automatically stops and rewinds to the beginning of the first tape word
(tape address of 11111).

2-81. The MANUAL mode which is used for loading the tape on the tape spooler and for
initially positioning the tape is selected when the AUTO/MANUAL pushbutton is in the
MANUAL position. If the leader portion of the tape (sprocket holes only) is under the
tape reader read head, the tape advances to the beginning of the first tape word when the
MANUAL ADVANCE TAPE pushbutton is pressed. When the information portion of the
tape is under the tape reader read head the tape advances one word every time the MAN-
UAL ADVANCE TAPE pushbutton is pressed.

2-82. TAPE READER REGISTER LOADING. The tape reader register can be loaded
with information generated automatically by the tape reader or manually with switches.

2-83. Automatic Tape Reader Register Loading. In the AUTO mode the tape reader
register is loaded with information stored on the memory load and verify tape. This
tape is comprised of eight channels and a sprocket hole (see figure 2-17). A tape word
consists of nine tape characters each of which contains eight bit locations. The value
of each bit will be a "1" if a hole is punched in the tape and a "0" if the tape is blank.

2-84. Channel 7 (Sequence Channel) always contains a "0" in tape characters 1 through 8
and a "1" in tape character 9. Channel 8 (Parity Channel) contains a "1" in any tape
character that contains an even number of "1's" in channels 1 through 7. SYL1 PB will
be a "1" if data bit locations SIGN and Bl through B12 contain an even number of "1's"
and SYLO PB will be a "1" if data bit locations B13 through B25 contain an even number
of "1's".
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Note: The tape address bits (TAADR 1 through TAADR 5) are used for auto-
matic control of the tape reader and data transfer control circuits.

Figure 2-17. Memory Load and Verify Tape Format

2-85. The tape is read one tape character at a time at a rate of 500 characters per
second until a complete tape word is read. The logic value of each bit located in chan-
nels 1 through 6 except SYLO PB and SYL1 PB is stored in a corresponding position of
the tape reader register. Parity and sequence checks are performed1 on each tape char-
acter and if an error is detected the tape stops. If any other error is detected the tape
stops on tape character 9. When no errors are detected the next word is read. This
process is continued until the complete tape is read.

2-86. Manual Tape Reader Register Loading. In the MANUAL mode the tape reader
register is loaded with information generated by the DATA ADDRESS, DATA, and TAPE
ADDRESS pushbuttons. Pressing a DATA ADDRESS or DATA pushbutton will comple-
ment the value stored in the corresponding position of the tape reader register. These
positions of the tape reader register are also cleared when the COMMAND DISPLAY
RESET pushbutton is pressed. Pressing a TAPE ADDRESS pushbutton will complement
the value stored in the corresponding position of the tape reader register providing the
ADV CTR/SEL ADR pushbutton is in the SEL ADR position.
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2-87. DATA TRANSFER. The data address and data information stored in the tape
reader register is serialized at the computer timing rate. This information is then sent
to the computer unless:

1. A serial parity error is detected in the AUTO or MANUAL REPEAT mode.

2. The VERIFY ONLY pushbutton is in the VERIFY ONLY position during a load
operation.

3. The VERIFY ONLY pushbutton is in the VERIFY ONLY position and the tape address
is 00010.

4. An error generated during the previous load or verify operation has not been reset.

5. The data information is not transferred during a verify operation or when a data
address compare error occurs.

2-88. The computer after receiving the data address information sends this information
back to the Memory Loader. Correct data address transfer is then substantiated by
comparing the data address information generated by the Memory Loader with the data
address information received from the computer. The current computer sector, syllable,
module, duplex, OP code, and operand address bit values contained in the data address
information are stored in corresponding display register positions.

2-89. During a load operation (OP code 1011) the data information is sent to the com-
puter and loaded into the memory location specified by the sector, syllable, module,
duplex and operand address bit values. During a verify operation (OP code 1111) the
data information contained in the memory location specified by the sector, syllable,
module, duplex and operand address bit values is sent to the Memory Loader. A correct
memory load is verified by comparing the data information generated by the Memory
Loader with the data address information received from the computer. The current
computer data bit values contained in the data address information are stored in cor-
responding data display shift register positions.

2-90. Data transfer occurs in either the AUTO or MANUAL mode. These two modes of
transferring data are discussed in the following paragraphs.

2-91. Automatic Data Transfer. In the AUTO mode data is continuously sent to the com-
puter as long as the tape is running forward and an error is not detected. Since the data
transfer is the same for each tape word, only the transfer of information for one tape
word is discussed. Because the tape reader timing rate is much slower than the com-
puter timing rate, six computer operation cycles (cycle 0 through cycle 5) are required
to complete one load or verify operation.

2-92. The tape reader register is loaded during cycles 0 and 1. During phase A of
cycle 2 the serial parity check is performed. Data address information is sent to the
computer on the DIN line (TMR) during cycles 2 and 3. The sector, syllable, and mod-
ule bit values are transferred during phase B of cycle 2. The OP code and operand
address bit values are transferred during phase C of cycle 2 and phase A of cycle 3.

2-93. Data address information is serially transferred from the computer to the Memory
Loader on the TRS and HOPC1 lines (TMR) and parallel transferred on the OP1 through
OP4 and Al through A9 lines (TMR). Sector, syllable, duplex and module bit values
are serially gated into the sector- syllable - module shift register. This data is then
parallel transferred to the sector- syllable-module buffer register and from there
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parallel transferred to the sector- syllable-module display register. OP code and
operand address bit values are parallel transferred into the address shift register and
from there parallel transferred to the instruction display register.

2-94. Correct data address transfer to the computer is substantiated during cycles 2
and 3 by performing two compares. Sector, syllable, duplex and module bit values
appearing on the DIN line are compared with corresponding bit values appearing on the
TRS line during phase C of cycle 2. OP code and operand address bit values stored in
the tape reader register are compared with corresponding bit values received from the
computer on the OP1 through OP4 and Al through A9 lines. Several other compares are
performed to substantiate the correct internal transfer of data between the shift, buffer,
and .display registers. .

2-95. Data information is sent to the computer on the DIN line during a load operation.
Data bit values 12 through 25 are transferred during phase B of cycle 3 and data bit
values SIGN and 1 through 11 are transferred during phase C of cycle 3. During a verify
operation data information is received from the computer on the TRS and AI3 lines. The
data bit values appearing on the TRS line are serially gated into the data display shift
register during phases B and C of cycle 3 and phase A of cycle 4. Data bit values appear-
ing on the AI3 line are serially gated into the data display shift register during phases •
B and C of cycle 4 and phase A of cycle 5.

2-96. A correct memory load is verified by performing three compares during cycles
3, 4, and 5. The data bit values appearing on the DIN line are compared with the data
bit values appearing on the TRS line during phases B and C of cycle 3 and phase A of
cycle 4. The data bit values appearing on the DIN line are also compared with the data
bit values appearing on the AI3 line during phases B and C of cycle 4 and phase A of
cycle 5. The tape reader register data syllable 0 and syllable 1 parity bit values are
compared with the parity bit values generated by the computer memory circuits.

2-97. A correct transfer of data into the data display shift register is substantiated by
performing one compare. The data bit values appearing on the DIN line are compared
with the data bit values appearing on the serial output of the data display shift register.

2-98. Manual Data Transfer. In the manual mode data transfer is controlled by the
REPEAT/REPEAT and ADDRESS COMPUTER pushbuttons. When the REPEAT/REPEAT
pushbutton is in the REPEAT position data transfer is accomplished every time the AD-
DRESS COMPUTER pushbutton is pressed. When a load operation is selected the data
information is loaded into the computer memory and then the memory load is automatically
verified.

2-99. When the REPEAT/REPEAT pushbutton is in the REPEAT position data transfer
is accomplished continuously. Load and verify operations are alternately performed
as long as the REPEAT mode is maintained.

2-100. The timing for the transfer of data address and data information between the
Memory Loader and the computer is the same as in the AUTO mode. The compares
performed are also the same as in the AUTO mode. The contents of the display registers
are cleared when the COMPTR DISPLAY RESET pushbutton is pressed.
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2-101. DATA DISPLAY.

2-102. The data display function is selected in the MANUAL mode when the ML/DD
pushbutton is in the DD position. When this function is selected, computer data asso-
ciated with a data address or instruction address can be monitored. The data display
function is divided into two operations as follows:

1. Tape reader register loading.

2. Data selection and storage.

2-103. TAPE READER REGISTER LOADING. The tape reader register is loaded with
information generated by the INSTRUCTION ADDRESS or DATA ADDRESS pushbuttons.
The instruction address and data address positions of the tape reader register are dis-
played by corresponding COMMAND lamps. These positions are cleared when the COM-
MAND DISPLAY RESET pushbutton is actuated. Pressing an INSTRUCTION ADDRESS
or DATA ADDRESS pushbutton complements the value stored in the corresponding posi-
tion of the tape reader register.

2-104. DATA SELECTION AND STORAGE. The data selection and storage operation
occurs in either the PRESENT or PAST mode. The PRESENT mode is forced until a
computer single step operation is commanded. When this operation is commanded the
PAST and PRESENT modes are alternately selected every time the PAST/PRESENT
pushbutton is actuated.

2-105. Present Data Selection and Storage. In the PRESENT mode current computer
sector, syllable, duplex, and module bit values appearing on the TRS or AI3 lines (TMR)
are serially gated into the sector- syllable-module shift register (SSMSR). TRS informa-
tion is gated into the SSMSR for computer HOP and CDS instructions. AI3 information
is gated into the SSMSR for any other computer instruction. The contents of the SSMSR
are then parallel transferred into the sector- syllable-module buffer register.

2-106. Current computer OP code and address bit values appearing on the OP1 through
OP4 and Al through A9 lines (TMR) are parallel transferred into the address shift reg-
ister. The address bit values (Al through A8) are transferred during phase A and the
operand address bit values (OP1 through OP4 and OA1 through OA9) are transferred
during phase C.

2-107. The data address and instruction address bit values stored in the tape reader
register are then compared with the current computer data address and instruction ad-
dress bit values. An address compare occurs on an instruction address when the AD-
DRESS COMPARE pushbutton is in the INS position. When this pushbutton is in the
DATA position an address compare occurs on the data address.

2-108. An address compare occurs every time the tape reader register and computer
address bit values correspond when the REPEAT/SINGLE pushbutton is in the REPEAT
position. When this pushbutton is in the SINGLE position an address compare occurs the
first time the tape reader register and computer address bit values correspond after
the COMPTR DISPLAY RESET pushbutton is actuated. An address compare also occurs
every time an advance operation is commanded in the CST mode.

2-109. When an address compare occurs, the contents of the sector-syllable-module
buffer register are parallel transferred to the sector-syllable-module display register.
Similarly the address and operand address bit values stored in the address shift reg-
ister are parallel transferred into the instruction address display and instruction display
registers respectively.
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2-110. An address compare also serially gates TRS, AI3, MD7, MR1, PRO, HOPC1,
SP1, SP2, RTC, MLC, or SSC information selected by the DISPLAY SELECT switch
into the data display shift register. AI3-IA information appears in positions sign and 1
through 7. All other information appears in positions sign and 1 through 25.

2-111. The contents of the display registers are displayed by the corresponding COM-
PUTER lamps. The display registers are cleared when the COMPTR DISPLAY RESET
pushbutton is actuated.

2-112. Past Data Selection and Storage. In the PAST mode current computer data
appearing on the TRS and AI3 lines (TMR) is serially gated into the corresponding history
delay lines. Similarly the associated data and instruction addresses appearing at the
serial outputs of the sector-syllable-module shift and address shift registers are gated
into the address history delay line. When a computer single step operation is commanded
the contents of the delay lines, information generated during the last 13 computer opera-
tion cycles, are continuously recirculated.

2-113. During a computer multiply or divide operation current computer data appearing
on the MD7, MR1 and PRO lines (TMR) is serially gated into the corresponding history
delay lines. At the completion of the multiply or divide operation the contents of these
delay lines, data generated during the development of the result and the partial products/
quotients of the multiply or divide operation, are continuously recirculated.

2-114. Desired information is then selected with the DISPLAY SELECT and WORD
switches and transferred to the display registers. The information transfer is the same
as in the PRESENT mode.

2-115. With the DISPLAY SELECT switch in the TRS or either AI3 position, data and
the corresponding instruction and data addresses generated during one of the:last 13
computer cycles is transferred into the.display registers. With the WORD,switch in the
T position, current information is transferred. When the WORD switch is in position
T-l through T-12 data generated in one of the 12 computer operation cycles preceding
the current operation cycle is selected. The computer operation cycle selected precedes
the current one by the number appearing after the T.

2-116. While the DISPLAY SELECT switch is in the MD7, MR1, or PRO position, data
generated during the last multiply/divide operation performed is transferred into the
data display shift register. The instruction and data addresses are invalid and therefore
their transfer is inhibited. When the WORD switch is in the T position, data generated
at the time the result was developed is selected. With the WORD switch in positions
T-l through T-12, data generated at the time one of the partial products/quotients was
developed is selected. The partial product/quotient selected corresponds to the number
appearing after the T.
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2-117. MEMORY LOADER/DATA DISPLAY CIRCUIT DESCRIPTIONS.

2-118. TAPE READER TIMING AND CONTROL CIRCUITS. The tape reader timing and
control circuits provide the necessary signals to control the tape reader and to load in-
formation into the tape reader register. The breakdown of the tape reader timing and
control circuits is shown on figure 2-18.
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NOTE: DATA FLOW IS FOR THE AUTO MODE ONLY.

Figure 2-18. Tape Reader Timing and Control Circuits

2-119. Tape Reader Start, Stop Control Logic. Automatic and manual control of the
tape reader is accomplished by the tape reader start, stop control logic (see figure 10-
30, sheets 13 and 14). The tape is transported in the reverse direction when the DRIVE
LEFT signal is a "0" and in the forward direction when the DRIVE RIGHT signal is a "0".
When both DRIVE LEFT and DRIVE RIGHT signals are "1's" the tape is stopped.

2-120. DRIVE LEFT and DRIVE RIGHT are two outputs of the run tratch.
states of this tratch are as follows:

The three

State

1
2
3

RUN

"0"
M-1 M

Ml tt

DRIVE LEFT
Hi Tt

Ml ft

firm
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The run tratch is forced to its first state by any one of the following: a STOP signal; a
sequence error (SEQ ERR 2) while the tape reader is in the FORWARD AUTO mode; or a
tape reader clock pulse error (TRCP ERR). The run tratch is forced to its second and
third states by F and R START signals respectively. When the LVDCME is in the SELF
CHECK mode and the FREE RUN READER pushbutton is in the FREE RUN READER po-
sition the run tratch logic is bypassed. DRIVE LEFT is now forced to a "0" if the RE-
VERSE mode is selected and DRIVE RIGHT is forced to a "0" if the FORWARD mode is
selected.

2-121. The STOP signal is the set output of a latch (stop latch) which is set as follows:

1. By pressing the STOP pushbutton.

2. By a tape address of 11111 when the tape reader is in the AUTO REVERSE mode.

3. By an EOF signal which is generated by a tape address of 00001 when the tape
reader is in the AUTO FORWARD mode or by a FREE RUN SS signal.

. 4. By the first sequence bit sensed when the tape reader is in the MANUAL mode-and
the-SKIP FIRST latch is reset. ; ' . . ; , : :..

5. By an error stop reader signal when the tape reader is in the AUTO FORWARD
mode and a sequence bit is sensed (SAM ERRS). • .

The stop latch is reset by an error reset signal or at TRCP4 time. When the direction
of tape flow is changed, the SKIP FIRST latch is set by the first and reset by the second
sequence bit sensed. This ensures that the tape will advance one word before the stop
latch is set. - 1:'

2-122. The error stop reader (ESR) signal is normally generated by a parity, timing,
compare or illegal path error, or by a disagreement or voter error when all three TMR
channels are selected. In the self check mode ESR is generated as follows:

1. When voter errors are simultaneously generated by two TMR channels.

2. By a tape address of 00110 in the INVERT ERROR mode when no errors are gener-
ated.

3. When the 1 pushbutton is in the 1 position.

2-123. The R START signal is generated as follows:

1. By pressing the MANUAL ADVANCE TAPE pushbutton when the tape reader is in
the MANUAL REVERSE mode and the TRCP ERR signal is a "0".

2. By pressing the START pushbutton when the AUTO REVERSE, and ML modes are
selected, KWAIN NOT A is a "1", and the error latches, are all reset.

3. By an automatic reverse start,signal (AUTO R START) generated by an EOF.

The F START signal is generated as follows:

1. By pressing the MANUAL ADVANCE TAPE pushbutton when the tape reader is in
the MANUAL FORWARD mode and the TRCP ERR signal is a "0".
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2. By pressing the START pushbutton when the AUTO FORWARD, and ML modes are
selected, KWAIN NOT A is a "1", and the error latches are all reset.

When the tape reader is in the FREE RUN SS mode the R and F START levels are forced
to "O's".

2-124. A KWAIN signal is generated (KWAIN NOT A is a "0") as follows:

1. During the time prior to the sensing of the first sequence bit when ACME power
is turned on.

2. During the time prior to the sensing of the first sequence bit after a sequence error
2 is generated.

3. If the control latches in the tape reader character bit generator stabilize in the
wrong configuration when the tape reader stops.

2-125. Tape Reader Clock Generator. The tape reader clock generator generates four
timing pulses (TRCP1, TRCP2, TRCP3, and TRCP4) which are used throughout the tape
reader control circuitry (see figure 10-30, sheet 7). The tape reader clock generator is
triggered as follows:

1. By the tape sprocket holes, when the tape reader is running. (See figure 2-19 for
timing.)

I- APPROXIMATELY 2MS —J

FEED TRACK* | | |

TRCP2

TRCP3

TRCP4 I I I f

*FEED TRACK IS AN UP LEVEL FOR THE SPROCKET HOLE

Figure 2-19. Tape Reader Clock Pulse Timing

2. By pressing any one of the "INSTRUCTION ADDRESS, DATA ADDRESS, DATA, or
TAPE ADDRESS pushbuttons when the tape reader is stopped and in the MANUAL mode.

3. By a 500 CPS multivibrator oscillator when the tape reader is in the SELF CHECK
and FREE RUN SS modes.
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2-126. Tape Reader Clock Pulse Error Detector. Tape reader clock pulse errors are
stored in a latch which provides outputs TRCP ERR and TRCP ERR NOT (see figure
10-30, sheet 7). A tape reader clock pulse error is generated as follows:

1. If a missing tape reader clock pulse is detected.

2. If an overlap occurs between adjacent tape reader clock pulses.

3. When an INSTRUCTION ADDRESS SECTOR IS1 through IS4 pushbutton is pressed
and the tape reader is in the FREE RUN SS mode.

4. If the delay between tape reader clock pulse "1's" exceeds 30 MS when the tape
reader is in the AUTO mode and running.

5. For the duration of the time an INSTRUCTION ADDRESS, DATA ADDRESS, DATA,
or TAPE ADDRESS pushbutton is pressed when the tape reader is stopped in the MAN-
UAL mode, and the tape reader is riot in the FREE RUN SS mode.

2-127. Tape Reader Character Bit Generator. The tape reader character bit generator
. generates nine bits (TRCB1 through TRCB9). (See figure 10-30, sheet 8.) These nine
bits identify a specific tape character of a tape reader word. The tape reader character
bits are generated automatically, or manually with switches.

2-128. Automatic generation of the tape reader character bits occurs when the tape
reader is in the AUTO FORWARD.mode, or the tape reader is in the FREE RUN SS mode.
The configuration of 11 control'latches determines the tape reader character bit timing.
(See figure 2-20.) The outputs of these control latches are applied to AND circuits to
produce the tape reader character bits. Automatic generation of TRCB9 is also accom-
plished whenever a sequence bit is sensed and the tape reader is not in either the FREE
RUN SS, or the'AUTO FORWARD mode.

2-129. Tape reader character bits are generated manually by the DATA ADDRESS,
DATA, or TAPE ADDRESS pushbuttons when the tape reader is stopped and in the MAN-
UAL mode. The tape reader character bit affected will correspond to the tape character
containing the information that the pushbutton is simulating. Each tape reader character
bit is now generated by one of nine latches. Each latch is set for the duration of the
time that one of the group of pushbuttons feeding it is pressed. TRCB9 is forced to a
"0" when the ADV CTR/SEL ADR pushbutton is in the ADV CTR position.

2-130. Tape Reader Read Out Control Logic. The tape reader read out control logic
converts inputs from the tape reader, or from switches to eight output signals (TRCH1A
through TRCH6A, SEQ BIT, and TAP B). (See figure 10-30, sheet 13. )

2-131. In the AUTO mode, tape reader information is sent to the tape reader read out
control logic on eight lines (TRACK 1 through TRACK 8). These lines correspond to the
eight tape channels (a "0" represents a bit of tape information). The inverses of TRACK
1 through TRACK 6 are sampled at TRCP1 time to determine the logic values of TRCH1A
through TRCH6A, respectively. The inverses of TRACK 7 and TRACK 8 respectively
determine the logic values of SEQ BIT and TAP B.

2-132. In the MANUAL mode, pressing a DATA ADDRESS, DATA, or TAPE ADDRESS
pushbutton will set one of six latches (LACK 1 through LACK 6) which correspond to
tape channels 1 through 6. The set outputs of these latches are ANDed with the outputs
of a control latch (MANCH latch) to determine the logic values of TRCH1A through
TRCH6A. The MANCH latch is set when the tape reader register position that corres-
ponds to the pushbutton pressed contains a "0".
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CONTROL LATCHESX

Figure 2-20. Tape Reader Character Bit Generator Timing

2-133. Sequence Error Detectors. Two sequence errors (SE1 and SE2) are generated if
an error occurs when the tape reader is running forward (see figure 10-30, sheet 7).
SE1 and SE2 are the set outputs of two latches which are set by SEQ BIT and TRCB9 NOT
or SEQ BIT NOT and TRCB9 signals.

2-134. Tape Parity Error Detector. The tape parity error detector performs an odd
parity check on each tape character when the tape reader is in the AUTO mode and run-
ning forward (see figure 10-30, sheet 46). A tape parity error is generated if an even
number of "1" bits are detected. Tape parity errors are stored in a latch which pro-
duces an output TPE ERR NOT.

2-135. MODE SELECTION CIRCUITS. The mode selection circuits generate eight sig-
nals (AUTO, MAN A, DD A, DD NOT A, ML A, ML NOT A, FWD A, and RVS A) which
control the mode of operation of the Memory Loader/Data Display and tape reader.
(See figure 10-30, sheet 14.) The configuration of these signals can only be changed
when the tape reader is stopped.

2-136. Auto and MAN A are the outputs of a latch, which is alternately set or reset
when the AUTO/MANUAL pushbutton is pressed. DD A and ML A and their inverses are
the outputs of another latch which is alternately set or reset when the ML/DD pushbutton
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is pressed and the MANUAL mode is selected. When the AUTO mode is selected DD A
is forced to a "0". The AUTO signal is split into three lines, two of which are routed
through drivers. This is indicated by the letters A, B, and C following AUTO.

2-137. FWD A and RVS A are the outputs of a binary counter which is complemented
every time the FORWARD/REVERSE pushbutton is pressed. When an AUTO R START
signal is generated the counter is cleared forcing FWD A and RVS A respectively to a
"0" and a "1".

2-138. TAPE READER REGISTER. The tape reader register is a 69 position latch
register that stores input information to the Memory Loader/Data Display (see figure
10-30, sheets 9 through 12). The contents of the tape reader register are displayed by
corresponding COMMAND display and tape ADDRESS indicator lamps. The tape reader
register is cleared except for the tape address positions by pressing the COMMAND
DISPLAY RESET pushbutton.

2-139. Tape information or information generated by the DATA ADDRESS, DATA or
TAPE ADDRESS pushbuttons is stored in 52 positions of the tape reader register. A
specific bit of information is identified by sampling the tape reader channel containing
this bit at the corresponding tape reader character bit time. The logic value of this bit
is then stored in a latch. Additional control of the latch which stores the logic value of
the OPS bit is provided by two signals (STROPS and RTOP3). This latch is set by a
STROPS signal and reset by a RTOP3 signal.

2-140. The remaining 17 positions of the tape reader register are used to store the in-
struction address information. The logic value of two control signals (LAST A and LARE
A) determine whether a "1" or "0" is stored in these positions. The latch assigned to
the INSTRUCTION ADDRESS pushbutton pressed will set if LAST A is a "1" and reset if
LARE A is a "1". LAST A and LARE A are respectively identical to the set and reset
outputs or a latch (LACK 7) when the tape reader is in the MANUAL mode. This latch
is set when the tape reader register position that corresponds to the pushbutton pressed
contains a "0".

2-141. TAPE READER REGISTER PARITY DETECTOR. The tape reader register
parity detector generates a parity bit (SERIALIZER PARITY BIT) when the data address,
instruction address, and data stored in the tape reader register contains an even number
of "1's" (see figure 10-30, sheet 46). Figure 2-21 shows the tape reader register parity
detector which consists of four binary counters and a parity detector.

2-142. The configuration of the four binary counters (identified as "A", "B", "C", and
"D" for this discussion) is determined by the number of "1's" contained in the informa-
tion feeding them. In the AUTO mode the configuration of "B" is not changed. "A"
which is set at the beginning of each tape word is complemented at tape reader character
bit times 1, 2, 3, and 4 if the part of the data address located in these tape characters
contains an odd number of "1's". "C" and "D" are respectively set by the presence or
cleared by the absence of tape SYL 0 and SYL 1 parity bits.

2-143. In the MANUAL mode the binary counters are initially set when the COMMAND
DISPLAY RESET pushbutton is pressed. Each counter is then complemented every time
one of the group of pushbuttons feeding it is pressed. "A" is also complemented every
time a 755PM signal is generated.
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Figure 2-21. Tape Reader Register Parity Detector

2-144. The outputs of the four binary counters are applied to a parity detector which
produces outputs SER PB and SER PB NOT. SER PB and SER PB NOT are forced to a
"1" and a "0" respectively when none, two, or four of the binary counters are set. Any
other condition will force SER PB and SER PB NOT respectively to a "0" and a "1".

2-145. TAPE READER SERIALIZER. The tape reader serializer receives parallel in-
formation from the tape reader register and transforms this information into serial data
on three lines (see figure 10-30, sheet 16). Data sector and module .information appears
on the DSMSO line, instruction information appears on the INSSO line, and data informa-
tion appears on the DTSO line. - •• r.

2-146. The tape reader register data is gated through the serializer by bit gates. Fig-
ure 2-22 shows the order in which bits are transferred on the three serializer output
lines.

2-147. The serializer also provides two additional output lines (2BDDTSO and 2BDDTSO
NOT). These signals are the outputs of a three-stage shift register which is fed by DTSO
and DTSO NOT.
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Figure 2-22. Tape Reader Serializer Outputs

2-148, SERIAL PARITY ERROR DETECTOR., A serial parity error is generated if the
number of "1's" contained in the information appearing on the serializer outputs differs
from the number of "1's" contained in the information feeding the tape reader register.
(See figure 10-30, sheet 6.) Figure 2-23 is a block diagram of the serial parity error
detector. ,
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Figure 2-23. Serial Parity Error Detector
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2-149. Two binary counters (identified as "A" and "B" for this discussion) are used to
count the number of "1's" appearing on the serializer outputs. These counters, which
are cleared at bit gate 10 of the preceding cycle 2 time are complemented every bit time
whenever their inputs are "I's". Thus at phase A, bit gate 6 of cycle 2 both counters
are set when an even number of "I's" appear on the serializer outputs except for two
conditions:

1. A tape address of 00101 will cause "A" to be cleared.

2. A TRIA PB NOT will cause "B" to be cleared.

2-150. The outputs of the binary counters are compared and two signals (SPB and SPB
NOT) which should correspond to SER PB and SER PB NOT are generated. These sig-
nals are applied to an exclusive OR comparator and if they do not correspond at phase A
bit gate 6 of cycle 2 a latch is set indicating a serial parity error.

2-151. DATA TRANSFER CONTROL. The data transfer control circuits control the
flow of information between the Memory Loader and the Computer. The data transfer
control circuits consist of the cycle generator, the DIN control circuit, and the manual
mode control circuits (see figure 10-30, sheet 6).

2-152. Cycle Generator. The cycle generator provides additional timing gates for the
memory load and memory verification operations. Figure 2-24 shows the cycle gener-
ator which consists of a three-stage shift register, a shift control circuit, and a decoding
matrix.

2-153. The shift control circuit provides two shift control gates (ODD and EVEN) that
occur during alternate phase A's. Another output from the shift control circuit (STCYC)
permits the shift register to step. The shift register provides outputs Cl, Cl NOT, C2,
C2 NOT, C3, and C3 NOT. These outputs are applied to a matrix which produces the
cycle gates as follows:

CYC1 = Cl and C2 NOT
CYC2 = C2 and C3 NOT
CYC3 = Cl and C3
CYC4 = Cl NOT and C2
CYC5 - C2 NOT and C3
CYCO = Cl NOT and C3 NOT

2-154. In the AUTO mode the cycle generator is started if the error latches are all re-
set and a transfer inhibit signal is not generated by the first phase A after a sequence
bit is read by the tape reader. The cycle generator stops automatically after the last
cycle gate (CYCO) is generated. CYCO is maintained until the next sequence bit is read
from the tape.

2-155. In the MANUAL mode the cycle generator is started by the SRPT NOT signal go-
ing to a "0". When the Memory Loader is in the REPEAT mode the cycle generator con-
tinues^^ operate as long as this mode is maintained. When the Memory Loader is in
REPEAT, the cycle generator operates for a total of 12 cycles. The first six cycles are
started by SPRT and the next cycles are started by STROPS, which is generated to en-
able automatic verification of manually loaded data.
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Figure 2-24. Cycle Generator

2-156. DIN Control Circuit. The DIN control circuit organizes information appearing
on the three serializer outputs and sends this information to the computer on the three
DIN lines. DSMSO information appears on the DIN lines during phase B of cycle 2.
INSSO and DTSSO information appears on the DIN lines when the TATC and TDTTC gates
respectively are "1's". When the Memory Loader is in the REPEAT mode a serial par-
ity error forces the DIN lines to "O's".

2-157. The TATG gate is the output of a latch which is set from phase C, bit gate 8 of
cycle 2 to phase A, bit gate 8 of cycle 3. The TDTTC gate is the output of a latch which
is set from phase B of cycle 3 to phase A of cycle 4 except as follows:

1. When a verify command is generated (TROP3 NOT is a "0").

2. When a serial data compare error occurs (CETRS NOT is a "0") in the REPEAT
mode.
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2-158. Manual Mode Control Circuits. The manual mode control circuits generate
seven signals (DTRPT, DTRPT NOT, SRPT NOT, 755PM, STROPS, and RTOP3). These
signals control the memory load and verification operations when the Memory Loader is
in the MANUAL mode.

2-159. DTRPT and DTRPT NOT are the outputs of a binary counter which is comple-
mented every time the REPEAT/REPEAT pushbutton is pressed. SRPT NOT is the re-
set output of a latch which is set in the REPEAT mode from phase C bit gate 10 of cycle
0 to phase A bit gate 2 of cycle 1 every time the ADDRESS COMPTR pushbutton is
pressed if the error latches are all reset.

2-160. 755PM, STROPS, and RTROP3 are the outputs of a tratch. The three configura-
tions of this tratch are as follows:

Configuration 755PM STROPS RTROP3

1 "0" "0" "0"
2 Mill . Milt "0"

O 11111 "0" MJM

The first configuration is forced by every bit gate 12. The tratch is forced to its second
configuration at phase A, bit gate 11 of cycle 5 when the tape reader register contains a
store command. The third configuration is forced only in the REPEAT mode at phase A,
bit gate 10 of cycle 5 when the tape reader register contains a clear and add command.

2-161. TRANSFER CONTROL CIRCUIT. The transfer control circuit controls the trans-
fer of information to the computer. A transfer inhibit signal is generated (TRANS INH
NOT is forced to a "0") as follows:

1. For the duration of tape reader character bit 9 when the verify only latch is set
and the tape reader register does not contain a clear and add command.

2. By a tape address of 00010 when the verify only latch is set.

3. When the skip first latch is set.

4. Whenever the tape reader is not in the FORWARD AUTO mode.

The verify only latch is alternately set or reset when the VERIFY ONLY pushbutton is
pressed and the tape reader is stopped.

2-162. COMPARE ERROR CIRCUITS. (See figure 10-30, sheets 26, 29, 30, 31, 45,
and 47.) The compare error circuits compare data generated by the Memory Loader with
corresponding data from the computer. Compare errors are stored in 12 latches which
provide outputs CETRS, CEHOPC1, CEBR14, CEAI3, CESSMSC, CESSMDR, CEAOC,
CEINSDR, CEADRSR, CESSMBR, CESER, and CEPAR and their inverses. These latches
are set as follows:

Latch Set by

CETRS A non compare of 2BDDTSO and NTRS data at any clock
pulse Z when a CTRS signal is generated.
A CESSMBR, CESSMDR, or CESSMSC error during phase
B of cycle 3.
A CEPAR error.
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Latch

CEHOPC1

CEBR14

CEAI3

CESSMSC

CESSMDR

CEAOG

CEINSDR

CEADRSR

CESSMBR

CESER

CEPAR

A CESSMBR, CESSMDR, or CESSMSC error during phase
B of cycle 4.

A non compare of tape reader register syllable 0 or syllable
1 and computer buffer register A or B parity bits at bit gate
6 time of cycle 4.

A non compare of 2BDDTSO and NAI3 data at any clock
pulse Z when a CAI3 signal is generated.

A non compare of DSMSO and NHOPC1 data during cycle 3
at any clock pulse X when a SAM signal is generated.

A non compare of DSMSO and NTRS data during cycle 2 at
any clock pulse W when a SAM signal is generated.

A non compare of the data sector-syllable-module tape
reader register bits and the corresponding display register
bits at phase B bit gate 3 of cycle 3 or 4.

A non compare of the OP code and operand address tape
reader register bits and the corresponding computer OP
code and operand address bits at phase B bit gate 2 of
cycle 3.

A non compare of the OP code and operand address tape
reader register bits and the corresponding display register
bits at phase C bit gate 4 of cycle 3.

A non compare of INSSO data and corresponding address
shift register data at any clock pulse X when a CASO signal
is generated.

A non compare of the data sector-syllable-module tape
reader register bits and the corresponding buffer register
bits at phase B bit gate 3 of cycle 3 or 4.

A non compare of 2BDDTSO and NTRS data at any clock
pulse Z when a CTRS signal is generated.

A non compare of 2BDDTSO and NAI3 data at any clock
pulse Z when a CAI3 signal is generated.

A non compare of 2BDDTSO data and corresponding display
register data at any clock pulse Z when a CAI3 signal is
generated. f

2-163. COMPARE ERROR CONTROL CIRCUITS. The compare error control circuits
generate four signals (CTRS, CAI3, SAM, and CASO) which control the operation of the
compare error circuits. The signals are the outputs of four latches and are generated
as follows:

CTRS — During a verify operation from phase B bit gate 4 of cycle 3 to phase A bit gate
2 of cycle 4.
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CAI3 — During a verify operation from phase B bit gate 4 of cycle 4 to phase A bit gate
2 of cycle 5.

SAM — Every cycle from phase C bit gate 6 to phase A bit gate 1.

CASO — From phase C bit gate 8 clock pulse Y of cycle 3 to phase A bit gate 7 clock
pulse Y of cycle 4.

2-164, SECTOR-SYLLABLE-MODULE SHIFT REGISTER. (See figure 10-30, sheet 17.)
The sector-syllable-module shift register (SSMSR) receives serial information on the
NTRS, NHOPC1, HISTADR, or DSMSO lines. Information shifting through the SSMSR
appears on 17 parallel outputs and one serial output. Figure 2-25 is a block diagram of
the SSMSR which consists of 24 latches connected in series.

2-165, NTRS information is gated into the SSMSR during the PRESENT mode when a
HOP (OP code 0000) or CDS (OP code 1110 and A9 NOT) instruction is received from the
computer. NHOPC1 information is gated into the SSMSR during the present mode when
any other instruction is received from the computer. In the PAST mode HISTADR in-
formation is gated into the SSMSR. When the display serializer output operation (DSO)
is selected DSMSO information is gated into the SSMSR.

2-166. Sector, syllable, module, and duplex bit values received on the NTRS, NHOPC1,
or DSMSO line appear at the corresponding SSMSR parallel outputs at phase A bit gate 3.
Sector, syllable, module, and duplex bit values received on the HISTADR line appear at
the corresponding SSMSR parallel outputs from bit gate 7 of phase B to bit gate 6 of phase
C. A delayed replica of the input information to the SSMSR appears at the serial output.

2-167. SECTOR-SYLLABLE-MODULE BUFFER REGISTER. (See figure 10-30, sheet
18.) The sector-syllable-module buffer register (SSMBR) is a 17 position latch register
that is loaded with information from the SSMSR. The contents of the SSMBR appear on
17 parallel outputs.

2-168. In the PRESENT mode the contents of tne SSMSR are transferred into the SSMBR
every phase A bit gate 3 unless a KSSMD signal is generated as follows:

1. When a computer single step operation is commanded.

2. During cycle 5 in the ML mode.

3. When a CESSMDR, CESSMBR, or CESSMSC is generated in the ML mode.

In the PAST mode the contents of the SSMSR are transferred into the SSMBR every phase
B bit gate 8 when the TRS or AI3 position of the DISPLAY SELECT switch is selected.

2-169. The SSMBR is cleared as follows:

1. Every phase C bit gate 13 unless a KSSMD signal is generated.

2. By.a CORES A signal. ;

3. Every bit gate 7 in the PAST mode.
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Figure 2-25. Sector-Syllable-Module Shift Register
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2-170. SECTOR-SYLLABLE-MODULE DISPLAY REGISTER. (See figure 10-30, sheet
19.) The sector-syllable-module display register (SSMDR) is a 17 position latch register
that is loaded with information from the SSMBR. The contents of the SSMDR appear on
13 parallel outputs and are displayed by corresponding COMPUTER display indicator
lamps.

2-171. The SSMDR latches are all initially set at phase C bit gate 1 when an address
compare occurs or at phase C bit gate 2 when the serializer output is selected. The
SSMDR latches are then reset when the corresponding SSMBR latches are reset as fol-
lows:

1. At phase C bit gate 2 when an address compare occurs.

2. At phase C bit gate 3 when the serializer output is selected.

3. By a CORES A signal.

2-172. ADDRESS SHIFT REGISTER. (See figure 10-30, sheet 30.) The address shift
register (ADSR) receives serial information on the HISTADR or INSSO line. The ADSR
also receives parallel information on the NOP1 through NOP4 and NAI through NA9 lines.
Information shifting through the ADSR appears on 13 parallel outputs and one serial output.
Figure 2-26 is a block diagram of the ADRSR which consists of 24 latches connected in
series.

2-173. HISTADR information is gated into the ADRSR in the PAST mode when the TRS
or AI3 position of the DISPLAY SELECT switch is selected. When the display serial out-
put operation is selected INSSO information is gated into the ADRSR.

2-174. INSTRUCTION DISPLAY REGISTER. (See figure 10-30, sheet 31.) The instruc-
tion display register (INSDR) is a 13 latch register which receives the parallel inputs
from the ADSR to be displayed. The contents of the INSDR is displayed: (1) from bit
gate 3 to the following bit gate 2 when in data display mode and an address compare is
affected; (2) from bit gate 5 to the following bit gate 4 when in the past history mode; and
(3) from bit gate 12 to the following bit gate 11 when the data serial out gate is present.

2-175. INSTRUCTION ADDRESS DISPLAY REGISTER. (See figure 10-30, sheet 32.)
The instruction address display register (IADR) is an eight latch register which receives
parallel address information from the ADSR for display purposes. The contents of the
IADR are displayed (1) during phase B from bit gate 3 to the following bit gate 2 when in
the data display mode and an address compare is affected; and (2) during phase C from
bit gate 2 to the following bit gate 3 while in the PAST mode.

2-176. DATA DISPLAY SHIFT REGISTER. (See figure 10-30, sheet 27.) The data dis-
play shift register (DTDR) is a 35 latch register (figure 2-27) which has 26 parallel lamp
outputs (SIGN and 1 through 25) and a serial output (DTDRB25). The register is shifted
when data and a shift register clock pulse (DTDRCP1, 2, 3, or 4) are present. DTDRB25
goes to a comparator where it is compared with 2BDDTSO. DTDRB25 is also gated by a
compare AI3 (CAI3) level into I/O register 1. The data inputs gated into the DTDR (fig-
ure 10-30, sheet 26) are as follows:

1. History delay line serial data is gated into the DTDR by corresponding DISPLAY
SELECT rotary switch selection while in the PAST mode.

2. Computer serial data is gated into the DTDR by corresponding DISPLAY SELECT
rotary switch selection while not in the PAST mode.
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3. TRS or AI3 data is gated into ,the DTDR by corresponding DISPLAY SELECT rotary
switch selection while not in the ML mode and not in the PAST mode. When in the ML
mode and not in the PAST mode, TRS and AI3 data is gated into the DTDR by a compare
TRS or AI3 level.

4. Switch selector counter, minor loop counter, real time counter and self-check real
time counter data is gated into the DTDR by corresponding DISPLAY SELECT rotary
switch selection.

5. Spare probe data is gated into the DTDR when not in the PAST mode.

6. History AI3 (instruction address-data) is gated into the DTDR during the PAST mode
when the DISPLAY SELECT rotary switch is positioned accordingly.

7. 2BDDTSO data is gated into the DTDR when gating level DSO is present.

In the test program mode, the select serial data gating level is a programmed discrete.
(See figure 10-30, sheet 24.)

2-177. MULTIPLY-DIVIDE COUNTER. (Figure 10-30, sheet 25.) The multiply-divide
counter is an eight latch, two phase counter (stepped every two phases). The multiply-
divide counter outputs form a gating level with the WORD rotary switch positions during
a multiply or divide instruction. The gating level allows the data display shift clocks to
be present during multiply or divide so that the selected partial product, quotient or re-
sult from history is displayed in the data display shift register. In self-check the counter
is used to allow recirculation of I/O register 2, during multiply or divide for 14 (two
phase) cycles. This is the time required to develop the final product, quotient or result.
Counter operation is initiated by a reset to zero at clock pulse X, bit gate 13, phase A,
during multiply or divide; the counter is stepped every two phases under control of three
latches.

2-178. ADDRESS COMPARE. (See figure 10-30, sheet 28.) A data display can be af-
fected only during an address compare. An address compare level is generated when the
address compare latch is set. This latch is set at phase B, bit gate 1 and clock pulse Y
when any one of the following conditions prevail:

1. When an instruction address compare operation is in progress and a comparison of
sector, syllable, module and address information is made, providing the computer single
step function is not used and a display reset is not affected.

2. When a data address compare operation is in progress and a comparison of data ad-
dress information is made, providing the computer single step function is not used and a
display reset is not affected.

3. When in CST mode and a gate advance computer 1 step signal (GAC1SS) is present.
The gate is generated by pressing the ADVANCE push-button. A computer single step
skip (CST SKIP) can also cause an address compare. A CST SKIP is generated when new
address information is manually inserted. This allows the program to advance to the
new address before an address compare is generated.

4. When the gate, past history mode, multiply-divide (GPHMMD) is present. (See fig-
ure 10-30, sheet 24.)

5. When the past history gate (CPHG) is present.

6. During Memory load and CYC3 or CYC4.
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2-179. DATA DISPLAY CONTROLS. The data display controls generate eight signals;
PHMA, PHMANOT, DISSIN, DISRPT, CDRESA, CDRESA NOT, IA COMP and DA COMP.
These signals are used to control data display in ML and DD modes, and are .generated
as follows:

1. Past history mode (PHMA) and past history mode not (PHMA NOT) are outputs of a
binary counter. (See figure 10-30, sheet 26.) The counter is complemented each time
the PAST/PRESENT switch is pressed while in the CST mode. When not in CST mode,
PHMA NOT is forced, which means that present information can be gated into the data
display register. PHM is forced in the test program mode with programmed discretes.
This allows display data to be shifted to the PTC.

2. Display single (DISSIN) and display repeat (DISRPT) are outputs of a binary counter.
(See figure 10-30, sheet 15.) The counter is complemented each time the SINGLE/RE-
PEAT switch is pressed. When in the SINGLE mode, data will be displayed on the first
address compare. If the COMPTR DISPLAY RESET switch is pressed while in the
SINGLE mode, data will be displayed on the next address compare. In the repeat mode,
a new display is generated with each address compare.

3. Computer display reset (CDRESA) is generated by setting a latch. The latch is set
manually when the tape reader is not running and when the COMPTR DISPLAY RESET
switch (SW CORES) is pressed while in the DISPRT mode. The latch is set automatically
if the self-check "1" function is not activated, during AUTO mode, bit gate 10 and CYC5
if either no compare error (CE) exists or if an address compare is affected. The
CDRESA latch is reset to CDRESA NOT at phase A, bit gate 1 time.

4. A data address compare (DA COMP) or instruction address compare (IA COMP)
level is generated by actuating the DATA/INS switch. This drops and picks the IA COMP
relay which switches a ground level through the relay contacts during the data display
mode. This is the DA COMP or IA COMP which allows a data display on either a data
address or instruction address compare.

2-180. INTERFACE EXERCISER.

2-181. INPUT/OUTPUT REGISTERS.

2-182. The LVDCME contains two input/output registers: (1) the PIO Memory Register;
and (2) the PIO Accumulator Register. These registers provide temporary storage for
data transmitted to or from the LVDCME as a result of certain PIO and CIO instructions.

2-183. PIO MEMORY REGISTER. The PIO memory register is a 26-bit shift register
that may be loaded in any of the following ways:

1. Serially with AI3 data from the computer.

2. Serially with TRS data from the computer.

3. Serially with PTC accumulator data.

4. Serially with recirculated data. ,

5. In parallel with data from the I/O REG switches.

6. Serially with data from the DTDR.
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2-184. Shifting in the PIO memory register is controlled by a circuit that produces
shift clocks SM D, SM A, SM B and SM C that correspond respectively with clocks W,
X, Y and Z during shifting operations. Shift clocks are produced whenever serial data
is to be read into or out of the PIO memory register.

2-185. Computer AI3 data is loaded into the PIO memory register when PIO bit A8 is a
"0" and bit Al or A2 is a "0". TRS data is loaded when address bit A8 is a "1" and bit
Al or A2 is a "0". PTC accumulator data is loaded as a result of a CIO 002 instruction.
Recirculated data is loaded when a read PIO (Al and A2 are "1's") or CIO 001 is used.
Recirculation provides for nondestructive readout of the register.

2-186. Any latch in the PIO memory register may be set by pressing the corresponding
I/O REG switch. All latches are simultaneously reset when the PIO RESET switch is.
pressed. When the PIO RESET switch is pressed, the sign latch is reset and shift clocks
are produced. The "0" in the sign position shifts down to the last latch, and since no new
data can get into the sign latch while the PIO RESET switch is depressed, the register is
cleared.

2-187. During memory verification, the PIO memory register is used to store the serial
contents of the DTDR. This permits a comparison between serial data received from the
computer (shown in the DATA lamps) and the serial data sent to the computer (shown in
the I/O REG #1 lamps). DTDR data is loaded only during cycle 4 of a memory verifica-
tion operation.

2-188. PIO ACCUMULATOR REGISTER. The PIO accumulator register is a 26-bit
shift register which may be used as two separate 13-bit shift registers. When the PIO
accumulator is split into two registers, the 13 low-order latches and a serial adder form
the switch selector counter (SSC); the 13 high-order latches and a serial adder form the
minor loop counter (MLC). In the test program mode, the two halves of the PIO accum-
ulator register are joined together to form a single 26-bit register.

2-189. As a 26-bit register, the PIO accumulator register may be loaded with PTC ac-
cumulator data, recirculated data, or parallel data from the I/O REG switches. PTC
accumulator data is loaded as a result of a CIO 006 instruction. When a CIO 006 instruc-
tion is not present, recirculated data (PIO ABD) is loaded. During self-check, SSC data,
which is advanced one bit time from PIO ABD, is re-circulated.

2-190. Shifting in the PIO accumulator register is controlled by a circuit that produces
shift clocks SA D, SA A, SA B and SA C that correspond respectively with clocks W, X,
Y and Z during shifting operations. Shift clocks are produced whenever serial data is to
be read into or out of the register.

2-191. When the LVDCME is in the operational program mode, bits SIGN through 12 of
the PIO accumulator register form the MLC, and bits 13 through 25 from the SSC. Data
does not shift between the two sections which now operate as two separate binary count-
ers — the MLC and the SSC.

2-192. Minor Loop Counter. The MLC may be loaded with serial data from any of the
following sources:

1. AI3 data from the computer.

2. TRS data from the computer.

3. PTC accumulator data.
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2-193. Computer AI3 data is loaded into the MLC when PIO address A8 NOT, A7 NOT,
A6, A5, A4, A3, A2, Al NOT is used. PIO address A8, A7 NOT, A6, A5, A4, A3, A2,
Al NOT causes computer TRS data to be loaded. CIO 006 causes PTC accumulator data
to be loaded. The MLC may be manually loaded with data from I/O REG #2 switches
SIGN through 12.

2-194. When no data is being loaded into the MLC, its count is re-circulated. A serial
subtractor subtracts one from the MLC count once every six program cycles. Each time
the MLC count becomes zero, an interrupt is generated and sent to the computer and
PTC.

2-195. A CIO 021 instruction causes the MLC count to be read into the PTC accumulator.
The MLC count is displayed in I/O REG #2 lamps SIGN through 12.

2-196. Switch Selector Counter. The SSC may be loaded with serial data from any of
the following sources:

1. AI3 data from the computer.

2. TRS data from the computer.

3. PTC accumulator data.

2-197. Computer AI3 data is loaded into the SSC when PIO address A8 NOT, A7, A6,
A5, A4 NOT, A3 NOT, A2, Al NOT is used. PIO address A8, A7, A6, A5, A4 NOT,
A3 NOT, A2, Al NOT causes computer TRS data to be loaded. CIO 016 causes PTC ac-
cumulator data to be loaded. The SSC may be manually loaded with data from I/O REG
#2 switches 13 through 25.

2-198. When no data is being loaded into the SSC, its count is re-circulated. A serial
subtractor subtracts one from the count once every six program cycles. The first time
the SSC count reaches zero, an interrupt is generated and sent to the computer and PTC.
The SSC must be reloaded before another interrupt can be generated by the SSC.

2-199. A CIO 025 instruction causes the SSC count to be read into the PTC accumulator.
The SSC count is displayed in I/O REG #2 lamps 13 through 25.

2-200. DISAGREEMENT REGISTER.

2-201. The disagreement register is a 13-bit latch register that receives its inputs
from the thirteen computer disagreement lines (EP1 through EP13). These inputs are
applied to latches in the disagreement register whose outputs light DISAGREEMENT
lamps on the INTERFACE EXERCISER panel. When a "1" appears on a computer disa-
greement line, the corresponding latch sets, and the corresponding lamp lights.

2-202. Once an error is sensed, the corresponding latch remains set until the entire
register is reset. The disagreement register may be reset manually with the ERROR
RESET pushbutton or automatically with a CIO 026 or a PIO code in which address bits
Al, A2 and A9 are "O's" and A5 is a "1".

2-203. INTERFACE EXERCISER ADDRESS REGISTER.

2-204. The interface exerciser address register is a nine-bit latch register that is
loaded with PIO address information during a PIO operation. Outputs from this address
register are applied to lamp drivers that light the ADDRESS lamps on the INTERFACE
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EXERCISER panel. These lamps indicate the states of address lines NA1 through NA9.
All latches in the interface exerciser address register are simultaneously reset before
a new PIO address is loaded. The register is also reset when the PIO RESET pushbut-
ton is pressed.

2-205. DISAGREEMENT SERIALIZER.

2-206. The outputs from the disagreement register latches, EAM, EBM and the OR'd
channel 1, 2 and 3 errors (EA1, EA2 and EA3), are applied to a disagreement serializer.
Errors are serialized as follows:

Phase B Phase C
*Bit Gate Error *Bit Gate Error

1 1 EPS
2 2 EP4
3 3 EPS
4 4 EP6
5 5 EP7
6 6 EP8
7 7 EP9
8 8 EP10
9 9 EP11

10 EA1 10 EP12
11 EA2 11 EP13
12 EA3 12 EAM
13 EP1 13 EBM
14 EP2 14 TLC

*From Y time of designated bit to Y time of following
bit.

2-207. REAL TIME COUNTER.

2-208. The real time counter (RTC) consists of a serial adder and a delay circuit. The
output of the delay circuit is recirculated in the delay circuit through the serial adder.
Once every three instruction cycles, the instruction cycle counter (paragraph 2-212)
generates a bit which is added (in the serial adder) to the recirculated real-time count.
The real time count is therefore increased by one every three instruction cycles.

2-209. Updating of the RTC is inhibited during a CST or HLT operation. During these
operations the real-time count is recirculated and remains unchanged. The RTC may be
read into the PTC with a CIO 015 instruction.

2-210. AI3/TRS PAST HISTORY WORD COUNTER.

2-11. The AI3/TRS past history word counter consists of a six-bit shift register and a
shift control circuit. The shift control circuit produces shifting gates HWC ODD and
HWC EVEN. The shifting gates are applied to the shift register which produces outputs
as shown on figure 2-28. The output configuration at word 5 is maintained during word 6
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WDCTRAj

WD CTR C

WD CTR D

•WDCTRE j
WDCTRF

DLY Ai

*1 12 13

Note: DLY A SET FROM BG9, PHASE C, WORD 5
TILL BG3, PHASE C, WORD 6.

*RESET CONDITION FOR COUNTER

Figure 2-28. AI3/TRS Past History Word Counter Outputs

by a circuit that produces DLY A, which inhibits the stepping of the shift control circuit
for one word time. Word times are specified by AND'ing outputs as follows:

Word

1

2

3

4

5

6

7

8 .

9

10

11

Specified by

WD CTR F and WD CTR A

WD CTR A and WD CTR B

WD CTR B and WD CTR C

WD CTR C and WD CTR D

WD CTR D and WD CTR E and DLY A

WD CTR D and WD CTR E and DLY A

WD CTR E and WD CTR F

WD CTR F and WD CTR A

WD CTR A and WD CTR B

WD CTR B and WD CTR C

WD CTR C and WD CTR D
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Word

12

Specified by

WD CTR D and WD CTR E

13 WD CTR E and WD CTR F

2-212. INSTRUCTION CYCLE COUNTER.

2-213. The instruction cycle counter consists of a six-bit shift register and a shift con-
trol circuit. The shift control circuit produces shifting gates PHMDC OD and PHMDC
EV. These shifting gates are applied to the shift register which produces outputs as
shown on figures 2-29 and 2-30 in the operational and test program mode respectively.

PHMDCA

PHMDC B

PHMDCC

PHMDC D

PHMDCE

PHMDCF

* 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2

*RESET CONDITION FOR COUNTER.

Figure 2-29. Instruction Word Counter Outputs, Operational Program Mode

PHMDCA

PHMDC B

PHMDCC

PHMDCD

PHMDCE

PHMDCF

* 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3

*RESET CONDITION FOR COUNTER

Figure 2-30. Instruction Word Counter Outputs, Test Program Mode
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2-214. In the operational program mode, shift register outputs PHMDCA, PHMDCB, and
PHMDCE and their inverses are applied to a circuit that produces outputs COUNT 3 and
COUNT 6 every three and six instruction cycles, respectively. COUNT 3 occurs during
words 1, 4, 7, and 10, and is used to update the real-time count. COUNT 6 occurs dur-
ing words 1 and 7 and is used to update the minor loop count and the switch selector
count.

2-215. In the test program mode, the instruction cycle counter counts 13 instruction
cycles. The output configuration (figure 2-30) at word 4 is maintained during word 5 by
a circuit that produces PHMDC INK NOT that inhibits the stepping of the shift control
circuit for one word time.

2-216. The AND'ed outputs from the shift register are used to control recirculation of
ADR, MR1, MD7 and PRO data in the history delay lines. Outputs are also used to
synchronize the multiply/divide past history word counter.

2-217. SELF CHECK.

2-218. The LVDCME incorporates a self-check feature which checks the operation of a
major portion of the LVDCME. This is accomplished by connecting the interface cable
connectors, which normally go to the computer, back to special self-check connector
receptacles on the LVDCME. The LVDCME self-check interconnections are listed in fig-
ure 2-31.

Cable Part No. *

6900052
6900053
6900054

6900055
6900056

6900057
6900058
6900059
6900073

6900085
6900086
6900087

From

02A3J22
J18
J15
and
J19
J14

L J5

02A3J6

J J7
Jll

L J21

01A11J32
I J31

-L- J30

To

02A3J20
J17
J16

J13
J8

02A3J9
J10
J12
J23

01A11J25
J26
J27

*Jumper plug 6900074 must be connected to
01A11J29.

Figure 2-31. LVDCME Self-Check Cable Interconnection List
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2-219. When the LVDCME is operated in the self-check mode, inputs that are normally
provided by the computer are simulated by circuits within the LVDCME. These circuits,
called simulators, are as follows:

a. Timing simulators (clock generator, bit gate generator, phase generator and buffer
oscillator).

b. OP code simulator.

c. Address simulator.

d. Disagreement error simulator.

e. Error simulators (TLC, EAM and EBM).

f. BRA-BRB simulator.

g. CIO codes and discretes simulators.

h. Serial data simulators (SCPRO, SCHOPC1, SCAI3, SCTRA, SCMD7, SCMR1,
SCASRTC, SCPIO and SCPTCAI3).

2-220. Some computer signals are simulated (during self-check) by LVDCME circuits
that are normally used for computer tests. For instance, HOPC1 data comes from the
DTSO output of the serializer. The operations of these circuits have been previously
described. However, their special roles during self-check are described in subsequent
paragraphs.

2-221. The outputs of the self-check simulators correspond to the translated and in-
verted computer signals. For instance, SCOP1 (self-check OP1) corresponds to NOP1
which is a translated, inverted and voted computer signal. Computer signals that appear
in TMR form are simulated by producing the self-check signal in triplicate.

2-222. TIMING SIMULATORS. (See figure 10-30, sheet 35.) Self-check timing (figure
2-32) is initiated by a crystal controlled oscillator. The oscillator generates a square
wave signal (0 VDC to -6 VDC) whose switching rate is 2. 048 me. The oscillator output
alternately causes the setting and resetting of a trigger. The trigger set output is an in-
put to a second trigger, and the reset output is an input to a third trigger. The outputs
of these two triggers are inverted, and on negative transition cause firing of four single
shots. The single shots produce negative pulses 0. 4 usec in duration. These negative
pulses are the self-check clocks.

2-223. Clock voter errors (fail to "1" and fail to "0") can be induced with the CLOCK
and PHASE rotary switches as shown in figure 2-33. When the CLOCK and PHASE rotary
switches are in the NONE position, proper generation of computer simulated W, X, Y
and Z clocks in triplicate is automatic and continuous.

2-224. SELF-CHECK BIT GENERATOR. (Figure 10-30, sheet 35.) The self-check bit
generator consists of a shift register control circuit, a seven bit shift register and a bit
decoding circuit.

2-225. The shift register control circuit is composed of a pair of latches interconnected
to form a binary counter. The counter alternately produces a self-check odd (SCODD)
and a self-check even (SCEVEN) control level at W clock times as shown on part A of
figure 2-34.
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2.048MCOSC.
0 VDC

-6 VDC njT_ru~i_rL_rLru
TRIGGER 1 SET OUTPUT

TRIGGER 1 RESET OUTPUT

TRIGGER 2 SET OUTPUT

TRIGGER 2 RESET OUTPUT

TRIGGER 3 SET OUTPUT

TRIGGER 3 RESET OUTPUT

2.048MC

Z CLOCK

X CLOCK

LF CLOCK

W CLOCK

SET OUTPUT

• RESET OUTPUT

SET OUTPUT

RESET OUTPUT

Figure 2-32. Self-Check Clock Generation
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Signal

SCA1W

SCA2W

SCA3W

SCA1X

SCA2X

SCA3X

SCA1Y

SCA2Y

SCA3Y

SCA1Z

SCA2Z

SCA3Z

SCB01

SCB02

SCB03

Switch Position

Fail To "1"

CLOCK

5

5

5

5

5

5

5

5

5

5

5

5

7

9

11

PHASE

1

2

3

4

5

6

7

8

9

10

11

12

—

—

—

Fail To "O'-

CLOCK

6

6

6

6 -

6

6

6

6

6

6

6

6

8

10

12

PHASE

1

2

3

4

5

6

7

8

9

10

11

12

—

—

—

Figure 2-33. Clock and BO Error Simulation

2-226. The SCODD and SCEVEN levels control the shifting of a seven bit shift register
and prevent the contents of the register from rippling through when the register is stepped.
Seven outputs (SCG1 through SCG7) change states as shown on part B of figure 2-34.

2-227. The self-check bit decoder is a matrix that generates self-check bit gates from
the seven bit shift register configuration. The SCG5 (self-check gate 5) output of the
shift register is developed into three lines of computer simulated G5 NOT. A G5 voter
error (fail to "1") can be induced in self-check by forcing control level(s) CA1G5 and/or
CA2G5 and/or CA3G5 to ZERO. This is accomplished during CYC3 and self-check phase
C when tape addresses 6 NOT, 5 NOT, 4 NOT, 3, 2 NOT and 1 are programmed. The
channel in which the error is induced is determined by TRDM1, TRDM2 and TRDM3 of
the tape reader register.

2-228. SELF-CHECK PHASE GENERATION. The self-check phase generator consists
of a sync circuit and a four latch cyclic counter. (See figure 2-35.)
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SELF-CHECK CLOCKS Z I W I X I Y I Z | W I X I Y I Z I W I X | Y | Z | W |

SCODD ~u
SCEVEN u

LJ
LT

SELF-CHECK

Figure 2-34. Self-Check Bit Generator Control and Shift Register Timing

2-229. The sync circuit produces a phase generator sync signal (APG) when the shift
register counter returns to SCG1 at SCODD time.

2-230. The cyclic counter produces three self-check phases — SCPA, SCPB and SCPC.
The counter is set up for developing the next phase in the cycle when the shift register
counter counts to SCG4. The next phase is then produced with the sync level (APG).

2-231. A phase B voter error ( production of a phase B at phase C time) can be induced
when the shift register counter counts to SCG5 providing the tape address decoded is
TAADR6 NOT, 5 NOT, 4 NOT, 3, 2 NOT, and 1. The channel in which the error is in-
duced is determined by TRDS1, TRDS2 and TRDS3.

2-232. SELF-CHECK BUFFER OSCILLATOR (SCBO1-3). The computer buffer oscil-
lator signal is simulated in the LVDCME during self-check by inverting the output of the
2. 048 me oscillator. The NOT output of the inverter is distributed to three AND circuits,
translated, sent out of the LVDCME and returned on three lines via a self-check cable.
(See figure 10-30, sheet 25.)

2-233. Buffer oscillator errors (fail to "1" and fail to "0") can be induced with the
CLOCK rotary switch as shown in figure 2-33. When the CLOCK rotary switch is in the
NONE position, translated buffer oscillator pulses are automatic and continuous.
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— APG

APP »

\ •>

i

l t

L2

> •

L2

4

1

— LT

— L3

nrx
PD

•

prv

-SCPA
SCG4 1

; TTLI

i
•rj*"DD i5CPB '

5CPC-

SCPA-

f i

L2

L2

— L2

—L4

— SCPC

Figure 2-35. Self-Check Phase Generation

2-234. WORD COUNTER. The word counter is a thirteen trigger counter register which
counts computer cycles in MEM SIM mode and tape words in the ML mode. The counter
is stepped by means of stepping pulses. Each trigger in the chain is complemented when
its input goes from "1" to "0". The counter can be stepped as follows: (See figure 10-
30, sheet 33.)

a. Manually: When the ADV CTR switch is selected and the tape reader is not running,
pressing a TAPE ADDRESS area switch (SWTRCH01 through 05) generates a stepping
pulse which advances the word counter by one, within the limits of the pushbutton/lamp
being actuated. The counter does not step into a count displayed by another pushbutton/
lamp except by pressing that pushbutton/lamp.

b. Automatically:

1. By a word counter stepping pulse while in self-check, MEM SIM mode during each
bit gate seven, phase A, and providing that the CST function is not used. In MEM SIM,
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a control level (CTR GATE) is provided which allows the counter to be advanced through
its entire range. A decoded word counter gives OP code and address information which
is part of an inherent program in MEM SIM. The OP codes are decoded from the first
five triggers in the word counter. Therefore, every 37g cycles, the OP code arrange-
ment is repeated. The instruction addresses are decoded from the first eight bits of the
word counter. Therefore, every 37?s cycles the instruction addresses are repeated.

2. During the ML mode when the tape reader is running, TRCP1 causes the word
counter to be advanced each time a sequence bit is sensed. The SEQ BIT causes a con-
trol level (CTR GATE) which allows the word counter to be advanced through its entire
range.

2-235. OP CODE SIMULATORS (Figure 10-30, sheets 33 and 34). Self-check operation
codes in memory load mode are developed from decoded tape reader operation bits
(TROP1-4) or from decoded tape address bits (TAADR1-5). During MEM SIM mode,
self-check operation codes are decoded from word counter (20 through 24) bits. In each
case, a self-check level (SCOP) controls all operation codes generated. (See timing
chart on figure 2-36.)

2-236. A special case simulates a computer function during single step mode. When in
single step, the self-check operation code generated is the transfer nonzero (TNZ) in-
struction (SCOPS=1).

2-237. A voter error, that is, the forcing of all self-check operation code bits in a chan-
nel to "1" (fail to a "1"), can be induced with tape address bits 5 and 6 (TAADR5 and
TAADR6). The channel in which the error is induced is determined by tape reader oper-
and address bits 1 through 3 (TROA1-3).

2-238. ADDRESS SIMULATORS (Figure 10-30, sheets 33 and 34). Self-check address
bits are developed in ML from tape reader operand address bits when self-check level
SCOA is present, or in MEM SIM from word counter bits when self-check level SCIA is
present, or in MEM SIM from word counter bits when self-check level SCIA is present.
(See timing chart on figure 2-36.) A tape reader operand address bit (TROA1-9) becomes
the corresponding computer simulated address bit, whereas the word counter counts (20
through 27) become computer simulated address bits one through eight respectively. 20
becomes SCA1, 21 becomes SCA2, etc.

2-239. A voter error, that is, the forcing of all self-check operation code bits in a
channel to "1" (fail to a "1"), can be induced during cycle 3 when tape address bits
TAADR4, TAADR5 NOT, TAADR6 NOT, and INV ERR are decoded. The channel in
which the error is induced is determined by tape address bits 1 through 3 (TAADR1-3).

2-240. DISAGREEMENT ERRORS SIMULATION. Computer voter disagreement errors
(SCEP1-13) are simulated with the coincidence of a self-check level (signal called HELP)
and specific tape reader register bits. The HELP signal is a tape address decode (TAADR1,
2, 3 NOT, 4 NOT, 5 NOT, and 6) at self-check clock Y, self-check bit gate 4, self-check
phase A and cycle 3 time. The tape reader register bits used to determine the errors
produced are as follows: TROA5 = SCEP1, TROA4 = SCEP2, TROA3 = SCEP3, TROA2 =
SCEP4, TROA1 = SCEP5, TRDS1 = SCEP6, TRDS2 = SCEP7, TRDS3 = SCEP8, TRDS4 =
SCEP9, TROA9 = SCEP10, TROA8 = SCEP11, TROA7 = SCEP12, and TROA6 = SCEP13.
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PHASE A

1 | 2 | 3 4 5 6 7 8 | 9 10 11 12|l3 14

PHASE B

1 2 3 4 5 6 7 8 9 10 11 12 13 14

PHASE C

1 2 3 4 5 6 7 8 9 10 11 12 13 14
PHASE A
BIT GATE

f

SCO 10
TAADR 5,4,3,2,1, AND TR DECODE r

A# ADR CON "j TAADR 4,5,6 AND TAADR
# = .1,2,3 1 '

SCIA

7Z

ML

13Z

SCOA

7Z

J ML

13Z

I TAADR 1, OR 2, OR 3, OR 4, OR 5, OR 6

SAME SIGNAL NAME,
BUT SET AT COM- ,
PLEMENTARY TIMES

SCAn
n = 1,2, —,8

SCAn
n = l,2, — ,9

7Z

7Z

13Z

J SCIAA AND COUNTER DECODE

13Z

SCOA AND TROAn

SAME SIGNAL,
SET AT COMPLE-
MEN TAR Y TIMES

NSCA* An
* =l,2,3-n = l,2,»-,8

NSCA# An
# = l,2,3n = l,2,— ,9

7Z

I SCAn

7Z

13Z

CAN ALSO BE SET WITH A# ADR CON FOR THE ENTIRE CYCLE 3

13Z

I SCAn

SCOP

7Y 12Y CAN BE SET TO A SOLID "1" WITH TAADR AND TROA DECODE
ACST CAN ALSO BE SET WITH MEM SIM OR CYCLE 3

NSCA# OPn
# = l ,2,3n = l,2,3,4

7Y 12Y TROA, OR TROP, OR TAADR DECODE - OR MEM SIM AND
WORD COUNTER DECODE

I I I I I I I I I I I I I | I I I I I I I I I I I I I | I I I I I I I I I I I I I |

Figure 2-36. Self-Check Operation Code and
Address Timing
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2-241. ERROR SIMULATORS. Memory module errors (EAM, EBM and TLC) are sim-
ulated in self-check with the coincidence of a self-check level signal (LEMMON 1) and
specific tape reader register bits. The LEMMON 1 signal is a tape address decode
(TAADR1 NOT, 2 NOT, 3, 4 NOT, 5 NOT and 6 NOT). The channel in which the error
is induced is determined by tape reader operand address bits (TROA1-3 for EAM-chan-
nels 1-3, TROA4-6 for EBM-channels 1-3 and TROA7-9 for TLC-channels 1-3).

2-242. SELF-CHECK BUFFER REGISTER A AND B BIT 14 PARITY (SCBRA14P AND
SCBRB14P). Buffer register A and B, bit 14 parities are simulated by the LVDCME as
follows (see figure 10-30, sheet 36): !

1. When a tape reader data address parity bit (TRDA-PB) is generated during self-
check phase A and bit gate 11. It is during this time that a latch is set which allows
SCBRA14P and SCBRB14P to be generated.

2. When a store operation is decoded. SCBRA14P and SCBRB14P are generated either
(1) when a tape reader syllable "1" parity bit (TRSYL1 PB) is generated during self-check
phase A and bit gate 3 through 6, or (2) when a tape reader syllable "0" parity bit
(TRSYLO PB) is generated during phase B or phase C.

3. When a non-store operation is decoded. SCBRA14P and SCBRB14P are generated
either (1) when tape reader syllable "0" parity bit is generated during phase B, bit gate
3 through 6, or (2) when tape reader syllable "1" parity bit is generated during phase C,
bit gate 3 through 6.

2-243. SCBRA14P can be failed to a constant "1" either during self-check phase B when
LEMMON 1 and TRDS1 are programmed or during self-check phase C when LEMMON 1
and TRDS2 are programmed.

2-244. SCBRB14P can be failed to a constant "1" either during self-check phase B when
LEMMON 1 and TRDS3 are programmed or during self-check phase C when LEMMON 1
and TRDS4 are programmed.

2-245. LEMMON 1, a self-check control level,is a tape address decode of TAADR1 NOT,
2, 3, 4 NOT, 5 NOT and 6 NOT,

2-246. CIO CODES AND DISCRETES SIMULATORS. Self-check CIO codes in ascending
order are developed from tape reader register bits, SIGN and 1 through 25, and TRDS1
through 4 AND'ed with a self-check gate (SCGCIO). (See figure 10-30, sheet 34.)
SCGCIO is a latch output, and is present when tape address bits TAADR1 NOT, 2 NOT,
3 NOT, 4 NOT and 5 are decoded during cycle 3, bit gate 13. The gate is removed every
phase A, bit gate 6. (See timing chart on figure 2-36.) CIO codes may also be generated
by a TIME SEL when conditioned by an interrupt 13. This feature is for self-check of the
past history delay line read to the PTC.

2-247. The self-check discretes are developed from corresponding tape reader address
bits and a control gate (GATE SC DISCR). GATE SC DISCR is present when tape address
bits, TAADR1 NOT, 2 NOT, 3 NOT, 4 NOT and 5 are decoded.

2-248. SERIAL DATA SIMULATORS. (Figure 2-37)

2-249. SELF-CHECK SIMULATION OF PRO. (See figure 10-30, sheet 6 and figure 2-
38.) The tape reader serializer information used normally to generate data to the com-
puter on the DIN line (see paragraphs 2-156 and 2-157) simulates three lines of PRO dur-
ing self-check. The sector-syllable-module and instruction serializer information simu-
lates PRO during cycle 2. The data serializer simulates PRO during cycle 3.
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2-250. A voter error (fail to "1") is induced into any channel (Al, or A2, or A3) when a
corresponding control level CA1, or CA2, or CAS is generated. The levels are gener-
ated during self-check bit gate 6 through bit gate 11 of self-check phase C, cycle 3 when
tape address bits TAADR4 and TAADR5 NOT are decoded. The channel in which an er-
ror is induced is determined by corresponding tape address bits 1 through 3 (TAADR1-3).

2-251. SELF-CHECK SIMULATION OF HOPC1. (See figure 2-39 and figure 10-30,
sheet 16.) The tape reader data serializer simulates HOPC1 during phase B and phase C.
The two bits (needed during EXM-execute-modify instruction) used to simulate HOPC1
during phase A are from the instruction serializer.

2-252. A voter error (fail to "1") is induced into any channel (Al, or A2, or A3) when a
corresponding control level CA1DT, or CA2DT or CA3DT is generated. These levels are
generated during self-check bit gate 6 through 11 of self-check phase B, cycle 3, when
tape address bits TAADR4 and TAADR5 NOT are decoded. The channel in which an error
is induced is determined by corresponding tape address bits 1 through 3 (TAADR1-3). A
voter error can also be induced in a channel by forcing the other two channels to a "1" with
respective control levels (CA1DT, CA2DT and CA3DT) and programming a TROP3.

2-253. SELF-CHECK SIMULATION OF AI3 AND TRS. (See figure 2-40 and figure 10-30,
sheet 37.) AI3 and TRS are simulated by gating, shifting and recirculating information
into an unused channel of the real-time counter delay line (RTC DLY). PRO information
is gated into.RTC DLY when the self-check load latch (SCLOAD) is set. SCLOAD is a
"1" during CYC2, phase B when address bits 8 and 9 (NA8 and NA9) are programmed.
At this time, SSM and INST serializer information is gated into the RTC DLY. SCLOAD
is also a "1" during CYC3, phase B when NA7 and NA9 are programmed. At this time,
DATA serializer information is gated into RTC DLY. All information is delayed through
RTC DLY for a period equal to 2 phases and 13 bits (80.1 usecs). The information is
clocked through a latch at clock pulse Y. The information at this point is called transfer
register and accumulator simulated information (TASIM). TASIM is delayed for a dura-
tion of three clock pulses through a latch. The output of the latch is self-check AI3
(SCAI3).

2-254. In MEM SIM an ADD latch is set at bit gate 2, clock pulse Y, which sets up an
"add 1" condition to TASIM. The information obtained as a result of an "add 1" to TASIM
is called DATA. DATA is delayed one bit through two latches and becomes SCTRS.

2-255. In ML mode, the ADD latch is reset. There is therefore no addition to TASIM.
The information becomes self-check TRS (SCTRS) after aone-bit delay period.

2-256. AI3 and TRS are simulated from shifted SCTRS information when the self-check
shift latch (SCSHF) is set. The SCSHF latch is a "1" during CYC1, phase B when NA6
and NA9 are programmed or during CYC2, phase B when NA5 and NA9 are programmed.
In each case, the SCTRS format is shifted in the RTC DLY one bit position. That is, bit
25 is shifted into the bit 24 position one cycle later. A shift of two bits is obtained when
the SCSHF latch is set and A9, A6 and A5 are programmed. That is, bit 25 is shifted
into the bit 23 position one cycle later.

2-257. In MEM SIM mode, when the instruction address as decoded from the word
counter equals zero (IAOOO), RTC DLY is set to zero at phase A, bit gate. 10. During
phase A, bit gate 10 of the next change in address, DATA from the "add 1" circuit is be-
ing recirculated through the delay line. This-recireulated data becomes SCAI3 and
SCTRS. There is no change in format in recirculated data since it is clocked at the,same
bit gate one cycle later. . ~
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2-258. An AI3 voter error in any channel is induced similarly as in self-check PRO
voter error generation. (Refer to paragraph 2-250.)

2-259. A check of the comparators is made during cycle 4, when A9 and A4 are pro-
grammed. All SCAI3 channels are forced to a constant "1" without altering the contents
of the RTC DLY.

2-260. A TRS voter error in any channel is induced similarly as in self-check HOPC1
voter error generation. (Refer to paragraph 2-252.)

2-261. SELF-CHECK SIMULATION OF MD7 AND MR1.

2-262. The computer MD7 and MR1 data is simulated during self-check by LVDCME
circuits that are normally used for computer tests (I/O register 2, and controls). (See
figure 10-30, sheets 20, 21, 22 and 23.) The operation of these circuits has been previ-
ously described.

2-263. An operation unique only to self-check develops MD7 and MR1 from the three
DATA V lines and the three self-check MR1 lines respectively. (See figure 2-41.)

2-264. During MEM SIM and test program mode when a multiply or divide operation is
decoded, the free run register latch (FRR) is set. The FRR gate (figure 10-30, sheet 22)
allows recirculation of SSC DATA and controls accumulator shift pulses (SA1A-D and
SA2A-D) so that SSC data in I/O register 2 is continually being shifted. (See figure 10-30,
sheet 21.) The duration of the FRR gate is fourteen counts (two phases) of the multiply-
divide counter (9 1/3 computer cycles). (See,figure 10-30, sheet 25.) This is the maxi-
mum time required to develop partial products, the final product, remainders and the
quotient during multiply or divide. Each time the data in the I/O register recirculates,
the bit configuration is such that the two low order bits are shifted into the next higher
bit positions. The I/O register continues to recirculate once during each count of the
multiply-divide counter until the FRR latch is reset. This occurs at bit gate 3 when the
multiply-divide counter has gone through a complete count. At this time the I/O register
has its original bit configuration.

2-265. The serial output of I/O register 1 (SSC DATA) is gated to three self-check MR1
lines at clock pulse W time and is computer simulated MR1.

2-266. The SSC DATA is also gated to three DATA V lines during test program mode
and FRR, or during test program mode when A3 and A4 NOT are programmed. This is
computer simulated MD7.

2-267. MR1 and MD7 voter errors (fail to "1") are induced similarly as in self-check
PRO voter error generation. (Refer to paragraph 2-250.)

2-268. SELF-CHECK SIMULATION OF REALTIME COUNTER.

2-269. Self-check real time counter data is simulated from circuits normally used dur-
ing computer test. (See figure 10-30, sheet 37.) The real time counter is explained in
paragraph 2-207. ; ,

2-270. Real time counter data is brought back to the/LVDCME during self-check, via a
self-check cable,and is displayed in the dataldisplay "register DATA lamps (see figure
10-30, sheet 26) when the DISPLAY SELECT rotary switch is in position 13.
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2-271. SELF-CHECK SIMULATION OF PIO. (Figure 10-30, sheet 36.)

2-272. Three channels of self-check PIO are developed when the self-check operation
codes (decoded from the tape address bits) generate a PIO operation (SCOP1 NOT,
SCOP2, SCOPS NOT and SCOP4) and the tape reader operation codes (TROP1 through 4)
are not decoded as a PIO.

2-273. A voter error (fail to "1") is induced into a channel (Al, or A2, or A3) when the
corresponding TRDS1, or 2, or 3 is programmed together with the select data control
(SDT). SDT is a decoded TAADR6, TAADR5 NOT and TAADR4 during CYC 3.

2-274. SELF-CHECK SIMULATION OF PTC AI3. (Figure 10-30, sheet 20.)

2-275. PTC AI3 is simulated from LVDCME CIO DATA generated. The LVDCME CIO
DATA is generated as follows:

1. SSC DATA gated by a programmed AC CIO 025 (the read SSC code).

2. MLC DATA gated by a programmed AC CIO 021 (the read MLC code).

3. PIO ADRSO gated by a programmed AC CIO Oil (the read PIO ADR code).

4. DTDRB19 gated by a programmed AC CIO 031 (the read phase A information from
history code).

5. DTDRB1 gated by a programmed AC CIO 035 (the read phase B and C information
from history code).

6. SSMIA gated by a programmed AC CIO 051 (the read SSM and IA information from
history code).

7. NSEO gated by a programmed AC CIO 041 (the read disagreement errors code).

8. RTC DATA gated by a programmed AC CIO 015 (the read RTC code)

9. PIOMB25D gated by a programmed AC CIO 001 (the read I/O register 1 code).

10. ADRSO gated by a programmed AC CIO 045 (the read instruction information from
history code).

11. AC DISCR OUT 4 (select PRO code), and INTRPT 13(indicates first word from de-
lay line), and LMMH (indicates that the last information was due to a multiply operation).

2-276. SELF-CHECK SERIAL COMPARE ERRORS. (See figure 10-30, sheets 26, 29,
30, 31 and 45.)

2-277. The simulated serial data channeled into the LVDCME via the computer serial
data input lines is voted on and compared with the originating serial input data. The
simulated serial data is then processed through history, data display and input/output
logic as previously described.

2-278. The input serial data is compared with originating serial data in self-check as in
normal operation (see paragraphs 2-162 and 2-163). However, there is a unique feature
which enables compare in self-check. The enable compare levels are called control ad-
dress compares (CAC1, 2 and 3) and are always present during normal operation as a
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result of a repeated CAD or STO operation decodes. In self-check, !the operation codes
listed below must be programmed to enable the following compares to take place:

1. Tape reader operation codes (TROP) 1 and 4, or TROP1 NOT, and 2 NOT arid 4! = '
(CAC1), enables SSMSC and AOC compares.

2. TROP2 and 4 or TROP2 NOT and 4 NOT and 1 = (CAC3), enables SSMBR and ADRSR
compares.

3. TROP1 and 4 or TROP1 NOT and 2 and 4 NOT = (CAC2), enables SSMDR and INSDR
compares.

4. TROP4 NOT and 3 and 2 NOT and 1 NOT enables IADR compare.

5. TROP4 and 3 and 1 enables word serial compare (SER).

6. TROP4 and 3 and 2 enables word parallel compare (PAR).

2-279. Compare errors unique only to self-check are stored in four latches which pro-
vide compare error PIO address (CEPIOADR), compare error PIO memory (CEPIOM),
compare error PIO accumulator (CEPIOA), and compare error instruction address
(CEIADR) outputs and their inverses. These latches are set as follows:

Latch

CEPIOADR
(Figure 10-30, sheet 20)

CEPIOM
(Figure 10-30, sheet 23)

CEPIOA
(Figure 10-30, sheet 21)

CEIADR
(Figure 10-30, sheet 32)

Set by

A non-compare of data serial out (DTSO) and PIO ad-
dress serial out (PIOADRSO) data at clock pulse W,
phase B, CYCSwhen enabling self-check compare level
DIEADRCP is generated. DIEADRCP is a programmed
TAADR6 NOT, TAADR5 NOT, TAADR4 NOT, TAADR3
NOT, TAADR2 and TAADR1 NOT.

A non-compare of NMD7 and 2BDDTSO data during ML
and clock pulse Z while under control of a self-check
enabling,level. The enabling level is generated when
NA1, NA2 and NA4 NOT are programmed during PIO,
phase B, bit gate 6. The enabling level is removed at
phase A.

A non-compare of NMD7 and 2BDDTSO data at Z clock
when NA3 and compare enabling level AA are present.
AA is generated when NA1, NA2 and NA4 NOT are pro-
grammed during PIO, phase B, bit gate 6. The enabling
level is removed at phase A, bit gate 6.

A non-compare of address display register and tape
reader register data (IADCOMP) during self-check, .
CYC 3, phase C and bit gate 2 when a compare enabling
level is present. The compare enabling level is gener-
ated when TROP1 NOT, TROP2 NOT, TROP3 and
TROP4 NOT are programmed.
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2-280. TAPE READER SELF-CHECK.

2-281. The tape reader manual self-check features include:

1. The FREE RUN READER pushbutton which allows energizing the tape reader trans-
port and tape reader read circuits while bypassing the normal LVDCME tape transport
controls (figure 10-30, sheet 14).

2. The FREE RUN SS pushbutton which allows generating an initiating pulse to all the
single shots. The tape reader timing clocks are thereby allowed to free-run for check-
out purposes. (See figure 10-30, sheet?.)

3. A one word-at-a-time load feature. This is accomplished each time the START
pushbutton is pressed, after the "1" pushbutton has been activated.

2-282. ADDITIONAL SELF-CHECK FEATURES.

2-283. DISPLAY SERIAL OUT. When in the MD mode, the tape reader register and
serializer can be checked by using the DISPLAY SERIAL OUT pushbutton. (See paragraph
2-163.) This allows words from the tape serializer to be presented on the data display.

2-284. ERRORS DEVICES TEST. Ah ERRORS DEVICES TEST pushbutton is used to
check the operability of all error latches and all error lamps.

2-285. INVERT ERROR. In the ML mode, an invert error (INV ERR) condition is gen-
erated to prevent stopping the tape reader during a known error. The ESTV ERR latch is
set in the self-check mode by a tape address of 01000 and reset by a tape address of
00111. An invert error control pulse generated by a tape address decode of 00100 allows
the tape reader to run when an error is encountered.

2-286. PROGRAMS. A wired-in program allows manual check-out of the LVDCME data
display and a self-check tape program (the tape is part of the LVDCME) automatically
checks approximately 85 percent of the LVDCME. The wired-in program is explained in
Section VIII; the self-check tape program is explained in Section VII.

2-287. COMPUTER CONTROL.

2-288. COMPUTER STOP CONTROL.

2-289. The LVDCME stops computer operation when a power halt (PWR HLT) is re-
ceived from the power sequencing circuits or when a module or channel switching error
is detected. Computer operation is also stopped when computer single step (CST) opera-
tion is commanded in any of the following ways:

1. The STOP switch is pressed.

2. An address compare is obtained while SINGLE STEP - ON/OFF is ON.

3. A CIO 106 instruction is received from the PTC.

4. Any PIO code is used in the operational program mode.

5. The LVDA single-step signal (DST) is received by the LVDCME.
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2-290. COMPUTER SINGLE STEP.

2-291. When a CST operation is commanded, the computer does not read any new in-
structions. However, if an interrupt, HOP or EXM operation is in process, CST is de-
layed until the process is completed. The contents of the history delay lines are re-
circulated during CST unless a multiply or divide is being performed at the time the CST
is commanded. In this case, the history multiply-divide delay lines continue to store
data until the multiply or divide is completed.

2-292. When the LVDCME is in CST and the ADVANCE pushbutton is pressed, CST is
removed from the computer for one word time and then reapplied. This allows the com-
puter to read and perform one instruction. The same restrictions that govern the applica-
tion of CST (paragraph 2-291) cover the reapplication of CST after the ADVANCE push-
button is pressed.

2-293. COMPUTER RESTART.

2-294. When computer operation is stopped by a halt signal (NHLT), the program is re-
started when the halt signal is removed. When the RESTART - AUTO/MAN/PTC push-
button is set to MAN/PTC, a computer restart may be initiated by pressing the MANUAL
RESTART pushbutton or by issuing a CIO 116 (set HLT) and then a CIO 122 (reset HLT).
When the RESTART - AUTO/MAN/PTC switch is set to AUTO, the computer program is
automatically restarted whenever an instruction address or data address compare occurs.

2-295. MEMORY CLOCK CONTROL.

2-296. The LVDCME controls the timing of the computer memory clock by means of two
signals - A1-2MCN and A1-2MCL. These signals are controlled by the EARLY, NORMAL
and LATE pushbuttons. When the EARLY pushbutton is pressed, A1-2MCN becomes a
"0" and causes the computer memory clock driver to be strobed early. When the LATE
pushbutton is pressed, A1-2MLC becomes a "1" and causes the computer memory clock
driver to be strobed late. When the NORMAL pushbutton is pressed, A1-2MCN becomes
a "1" and A1-2MCL becomes a "0" and the computer memory clock driver is strobed at
the normal time.

2-297. HISTORY STORAGE.
?

2-298. History storage is accomplished by three 13-word delay lines that store serial
AI3, TRS, ADR, MR1, MD7 and PRO data. In normal operation, new data is continually
being loaded into the AI3 and TRS delay lines. These delay lines contain data from the
last 13 instruction cycles. Whenever the computer program is stopped, history data is
recirculated in these delay lines. The AI3 and TRS delay lines therefore store data from
the 13 instruction cycles before the computer was stopped. This data may be displayed
on the DATA display.

2-299. During multiply-divide operations, new data is being loaded into MR1, MD7 or
PRO delay lines. These delay lines contain recirculated multiply-divide information
when no new multiply or divide operation is in progress.

2-300. Two types of data are time-shared in each of the delay lines: AI3 and TRS data
share the AI3/TRS delay line, ADR and MR1 data share the ADR/MR1 delay line, and
MD7 and PRO data share the MD7/PRO delay line.. Time sharing is accomplished by
interleaving the two types of data in the delay line and then separating the data at the
output of the delay line. History data is available on the HISTAI3, HISTTRS, HISTADR,
HISTMR1, HISTMD7 and HISTPRO lines.

in-2-70



2-301. OPERATIONAL/TEST PROGRAM MODE SELECTION.

2-302. The LVDCME can be used to exercise a computer which is loaded with either the
operational program or a test program. Since computer operation depends on the type
of computer program, the LVDCME may be operated in either the operational program
mode (OPM) or the test program mode (TPM). OPM and TPM are alternately selected
each time the OP/TP switch is pressed. The OP and TP lamps indicate the. mode in
which the LVDCME is prepared to operate.
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SECTION in

INTERFACE AND CONTROLS

3-1. INTERFACE.

3-2. All of the LVDCME interface signals appear at pins of connectors located on the
connector panel assembly 02A3 (figure 3-1) and connector panel assembly 01A11 (figure
3-2). Connectors 02A3J1 (SYNC) and 02A3J2 (MARKER) are single UHF type jacks,
connectors 02A3J3 (SP1) and 02A3J4 (SP2) are 5-pin connectors, and connectors 02A3J5
through 02A3J23 and 01A11J25 through 01A11J32 are 55-pin connectors.

3-3. The interface signals and connectors are shown on the LVDCME cable diagrams
(figures 10-11, 10-18, 10-19, 10-20, 10-22, 10-23, and 10-24).

3-4. CONTROLS AND INDICATORS.

3-5. The LVDCME operating controls and indicators are shown on figures 3-3 through
3-6 and are described in figure 3-7. Test points that appear on the control panels are
included as indicators in figure 3-7. The location of each control panel on the LVDCME
is shown on figure 1-2.

3-6. In addition to the controls and indicators described in figure 3-7, the AC Power
Gate Assembly (01B5) at the rear of the LVDCME contains a time totalizing meter (9999
hour) and the circuit breakers for the LVDCME AC input power.

3-7. The controls and indicators on the power supplies (01A5 through 01A8, 02A5,
02A6, 02A7, 02A9, and 02A10) are described in the commercial manuals for these power
supplies. (Refer to the list of related manuals.)

3-8. Many of the LVDCME controls and indicators are pushbutton switches which con-
tain four lamp bulbs that light under certain conditions. The four bulbs (1, 2, 3 and 4)
are arranged as shown here:

o ©
0 0
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Figure 3-1. Connector Panel Assembly (02A3)
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Figure 3-2. Connector Panel Assembly (01A11)
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3-9. These bulbs can be wired in many configurations; the following six configurations
are .used on the LVDCME: .

1. Bulbs 1 and 3 or bulbs 1 and 4 constitute one indication.

2. Bulb 1 or bulb 2 constitutes one indication; bulb 3 or bulb 4 constitutes a different
indication.

3. Bulb 1 or bulb 4 constitutes one indication; bulb 2 or bulb 3 constitutes a different
indication.

4. Bulb 1 or bulb 2 constitutes one indication; bulb 3 constitutes a different indication;
and bulb 4 constitutes a different indication.

5. Bulb 2 or bulb 3 constitutes one indication; bulb 1 constitutes a different indication;
and bulb 4 constitutes a different indication.

6. Each lamp constitutes a different indication.

3-10. These wiring configurations, listed in paragraph 3-9, correspond to the following
patterns on the switch faces:

NOTE

Some indications are located on the faces
of switches to which they are not electri-
cally connected. These indications are
explained in figure 3-7.

3-11. The following definitions are used in figure 3-7:

1. Momentary pushbutton/lamp. A momentary pushbutton/lamp is a momentary con-
tact ̂ u^hbuIfo7r~&\HtcTrc^nfaining lamp bulbs that are lit only while the switch is being
pressed. The function controlled by the switch is in the "1" state only while the lamp is
Ut.

2. Pushbutton/lamp. A pushbutton/lamp is a momentary contact pushbutton switch
connected to the LVDCME logic so that its lamp bulbs remain or become lit after the
switch face is pressed. The function controlled by the switch is in the "1" state only
while the lamp is lit.
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3. Alternate action pushbutton/lamp. An.alternate action pushbutton/lamp is a DPDT
pushbutton switch (containing lamp bulbs) whose state is changed by pressing the switch
face. The lamp bulbs within the switch may be wired in one of the following ways:

a. A bulb (or bulbs) is always lit to indicate the state of the function controlled by the
switch. For example, the ON portion of the ON/OFF alternate action pushbutton/lamp
shown here is lit only when the function it controls is on.

When the ON portion is lit, the OFF portion is not lit, and vice versa.

A second example of this type of wiring occurs when the switch face is partitioned into
four areas as shown here:

Only one of the four lamp bulbs is lit at any time. When the switch face is pressed, the
next clockwise lamp bulb is lit; a complete cycle occurs if the switch face is pressed
four times.

b. Bulbs within the switch are lit only when the function it controls is a "1". For ex-
ample, the LAMP TEST alternate action pushbutton/lamp shown here is lit only while a
lamp test operation is in progress.

LAMP
TEST

When LAMP TEST is pressed while its bulbs are lit, the lamp test operation ceases and
the bulbs are turned off. When LAMP TEST is pressed again,- another lamp test opera-
tion occurs and the bulbs are again lit.
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POWER CONTROL

"COMPUTER VOLTA6E
+ 20VDC + I2VDC

VDC 0 0 0 0 0 0 (a)

RET 0000000
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Figure 3-3. Power Control Panel
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MEMORY LOAD AND DATA DISPLAY1

INSTRUCTION ADDRESS
'••: | MODULE 1 I-SYL | SECTOR 1

COMPUTER ,H3 ,M2

COMMAND IM3 IM2

IMI

IMI

>X SX

DX SX

0 1

0 1

IS4

IS4

IS3 IS2 ISI

IS3 IS2 ISI

COMPUTER A8
COMMAND AB

A7

A7

A6 AS A4

A6 AS A4

A3

A3

A2

A2

Al

Al

• • .

DATA ADDRESS

PARITY BIT 1 MODULE 1 1 SECTOR
BRA COMPUTER
BRB COMMAND

DM3

DM3

DM2 DMI DX !

DM2 DMI DX

X DS4
5X DS4

— 1
DS3 DS2 OSI
DS3 DS2 DSI

COMTR OP4 OP3 OP2

COMD OP4 OP3 OP2

DPI

DPI

OA9 0&8 OA7 OA6 OAS

OA9 OAS OA7 OA6 OAS

OA4 OA3 OA2

OA4 OA3 OA2

OAI

OAI

SERIALIZER CHANNEL

LAMP 4CME
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Ô

rt

A
lt

er
n

at
e 

ac
ti

on
 p

us
hb

ut
to

n/
la

m
p 

th
at

 p
la

ce
s 

ta
pe

 r
e

in
 e

it
he

r 
th

e 
fo

rw
ar

d 
o

r 
re

v
er

se
 m

od
e.

W
CO
K
fa
>
fa

F
O

R
W

A
R

D
/R

m
*S i
J5

"*"* J.

P
us

hb
ut

to
n/

la
m

p 
th

at
 w

he
n 

in
 M

A
N

U
A

L
 m

od
e 

al
lo

w
s

ta
pe

 t
o 

m
ov

e 
th

e 
di

st
an

ce
 o

f 
on

e 
w

o
rd

 (
fo

rw
ar

d 
or

fao

b̂>

M
A

N
U

A
L

 A
D

1

T
A

P
E

v
er

se
) 

ea
ch

 t
im

e 
bu

tt
on

 i
s 

'p
re

ss
ed

.

o
£

P
u

sh
b

u
tt

o
n

/l
am

p 
th

at
 c

au
se

s 
th

e 
L

V
D

C
M

E
 t

o 
ig

no
re

lo
ad

 p
o

rt
io

n
s 

of
 a

 t
ap

e.

SH

V
E

R
IF

Y
 O

N
L

Q>
Q

O

Pu
sh

bu
tt

on
/l

am
p 

th
at

 s
ta

rt
s 

ta
pe

 r
ea

de
r 

an
d 

ta
pe

 s
p<

op
er

at
io

n.
ST

A
R

T

SH

»— 40

P
us

hb
ut

to
n/

la
m

p 
th

at
 s

to
p
s 

ta
pe

 r
ea

d
er

 a
n
d
 t

ap
e 

sp
o

o
p

er
at

io
n

.

CM
O
ra

2
c?

'to

A
lt

er
n

at
e 

ac
ti

on
 p

u
sh

b
u

tt
o

n
/l

am
p 

th
at

 f
re

e 
ru

n
s 

th
e 

i
sh

ot
s 

of
 t

he
 L

V
D

C
M

E
 d

u
ri

n
g 

se
lf

 c
he

ck
.

CO
CO

fa
fa

Ui
O
fa
Wu
fa_J
fa

0)
-w CO
CO ic

A
lt

er
n

at
e 

ac
ti

o
n 

p
u

sh
b

u
tt

o
n

/l
am

p 
th

at
 s

ta
rt

s 
o

r 
st

op
ta

pe
 r

ea
d

er
 a

nd
 t

ap
e 

sp
oo

le
r 

d
u

ri
n

g 
se

lf
 c

h
ec

k
. 

T
sw

it
ch

 b
y

-p
as

se
s 

th
e 

R
U

N
 tr

at
ch

.
W
Q
•<J
fa

K
W
fa

£

3 1C . rt3 -u -w
O £< «4H

A
lt

er
na

te
 a

ct
io

n 
p

u
sh

b
u

tt
o

n
/l

am
p 

th
at

 a
ll

ow
s 

w
o

rd
 c

(2
° 

th
ro

u
g

h 
2

1
2
) 

to
 b

e 
ad

va
nc

ed
 w

he
n 

A
D

V
 C

T
R

 i
s

W
he

n 
S

E
L

 A
D

R
 i

s 
li

t,
 

it
 a

ll
ow

s 
m

an
u

al
 s

el
ec

ti
on

 o
ad

d
re

ss
 (

A
R

l 
th

ro
u

g
h 

A
D

R
6)

.

§H
**<
i_j

A
D

V
 

C
T

R
/S

E

in-3-12



on
ct

d 
F

D
es

cr
ip

ti
on

A
lt

er
na

te
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p 
th

at
 a

ll
ow

s 
ta

pe
 t

o 
be

ad
va

nc
ed

 o
ne

 w
or

d 
at

 a
 t

im
e 

du
ri

ng
 s

el
f 

ch
ec

k.

s
vo

lt
-

T
es

t 
po

in
ts

 f
or

 m
on

it
or

in
g 

ta
pe

 r
ea

d
er

 s
ig

na
ls

s 
an

d 
sp

ec
ia

l 
L

V
D

C
M

E
 s

ig
n

ag
e

I sS f r » 0

,

» "" i o £

ijjli
O W ( U W

- a i s e s , 3-1,8,3^1

o
•so
=3

o
O

cs

fan to

W 'rt2ss O

en

I

W

SI
CO

QJ

B
CQ
l̂

O

•a
o

•o
rt
co

•ao
o

a
• rH

P4

U
W
w
o

w c
o

g

g-
g«gSfep

g
rt

PH g
S
W

in-3-is



D
es

cr
ip

ti
on

 a
nd

 F
un

ct
io

n

s-<
o•ao
1
t-H
O

o

rt

^

i — I
0)

1

us
hb

ut
to

n/
la

m
ps

 t
ha

t 
co

nt
ro

l 
th

e 
ei

gh
t-

 b
it

 i
ns

tr
uc

ti
on

ad
dr

es
s 

co
de

. 
T

he
 l

ow
er

 (
C

O
M

M
A

N
D

) 
la

m
ps

 i
nd

ic
at

e
co

m
m

an
de

d 
m

em
or

y 
in

st
ru

ct
io

n 
ad

dr
es

s 
bi

ts
 t

o 
be

 u
se

d
fo

r 
co

m
pa

re
; 

th
e 

up
pe

r 
(C

O
M

PU
T

E
R

) 
la

m
ps

 i
nd

ic
at

e 
th

e
ac

tu
al

 m
em

or
y 

in
st

ru
ct

io
n 

ad
dr

es
s 

bi
ts

 c
om

pa
re

d 
on

.

P<

K> ^
°3 -S,w
OH O

§£

§
H ra

O w
D fv;
goH Q

5

am
ps

 t
ha

t 
in

di
ca

te
 t

he
 e

xi
st

en
ce

 o
f 

in
st

ru
ct

io
n 

w
or

d
pa

ri
ty

 b
it

s 
in

 b
uf

fe
r 

re
g

is
te

rs
 A

 a
nd

 B
.

"-1

j
J5
mi
HH
PH

L^

OH OH

^ fflPH

CQ
CQw
op
<J

<J
H

2

p

^ x j
S d ^ «
§§&!w <j 3 &

us
hb

ut
to

n/
la

m
ps

 t
ha

t 
co

nt
ro

l 
th

e 
th

re
e-

 b
it

 m
em

or
y

m
od

ul
e 

se
le

ct
io

n 
co

de
 w

he
n 

re
fe

re
n

ce
 i

s 
m

ad
e 

to
 m

em
-

or
y 

fo
r 

da
ta

. 
T

he
 l

ow
er

 (
C

O
M

M
A

N
D

) 
la

m
ps

 i
nd

ic
at

e 
th

e
da

ta
 m

em
or

y 
m

od
ul

e 
to

 b
e 

us
ed

 f
or

 c
om

pa
re

; 
th

e 
up

pe
r

(C
O

M
PU

T
E

R
) 

la
m

ps
 i

nd
ic

at
e 

th
e 

ac
tu

al
 d

at
a 

m
em

or
y

m
od

ul
e 

co
m

pa
re

d 
on

.

PH

S«

W 43
.1 be
3 $
5^ OQ t-,
0£s

us
hb

ut
to

n/
la

m
ps

 t
ha

t 
al

te
rn

at
el

y 
se

le
ct

 d
up

le
x 

or
 s

im
-

pl
ex

 d
at

a 
m

em
or

y 
op

er
at

io
n 

ea
ch

 t
im

e 
bu

tt
on

 i
s 

p
re

ss
ed

.
L

ow
er

 (
C

O
M

M
A

N
D

) 
la

m
ps

 i
nd

ic
at

e 
co

m
m

an
de

d 
da

ta
m

em
or

y 
m

od
e 

to
 b

e 
us

ed
 f

or
 c

om
pa

re
; 

up
pe

r (
C

O
M

-
P

U
T

E
R

) 
la

m
ps

 i
nd

ic
at

e 
ac

tu
al

 d
at

a 
m

em
or

y 
m

od
e 

co
m

-
pa

re
d 

on
.

PH

00

Q̂

us
hb

ut
to

n/
la

m
ps

 t
ha

t 
co

nt
ro

l 
th

e 
fo

ur
- b

it
 d

at
a 

se
ct

or
ad

dr
es

s 
co

de
. 

T
he

 l
ow

er
 (

C
O

M
M

A
N

D
) 

la
m

ps
 

in
di

ca
te

th
e 

co
m

m
an

de
d 

da
ta

 s
ec

to
r 

ad
dr

es
s 

bi
ts

 t
o 

be
 u

se
d 

fo
r

co
m

pa
re

; 
th

e 
up

pe
r 

(C
O

M
PU

T
E

R
) 

la
m

ps
 i

nd
ic

at
e 

th
e

ac
tu

al
 d

at
a 

se
ct

or
 a

dd
re

ss
 b

it
s 

co
m

pa
re

d 
on

.

PH

i-H _.,
CQ ~«a
s -aO P

w £
CQ

CO

-4->

o>
0)

OT,

SH
O

•8
u1
CQ

r— I

O

o
U

t-
00

CD

ni-3-i4



D
es

cr
ip

ti
on

 a
nd

 F
un

ct
io

n

o
o

'•&

on
tr

ol
/I

n

O

rto>
rH

ft

01
"^ 1 1

o 3 ° 13 *•< o i -3
O G ° 3 r§ 0 O 3

•rH t, -W M -rJ

c .„ S o ™ ' 2 r-i o
O ™ <£ i r i r Q - g O r t•rH a y •*j ttn
- y G T S O ) 5 < 1 J T - ! < U
CTJ rH (y r"j C\3 _£5 *^ f]

O *""* ^ (1) rj WJ

P
us

hb
ut

to
n/

la
m

ps
 t

ha
t 

co
nt

ro
l 

co
m

pu
te

r 
of

b
it

s 
(M

L
 m

od
e 

on
ly

).
 

T
he

 l
ow

er
 (

C
O

M
D

)
th

e 
'c

om
m

an
de

d 
op

er
at

io
n 

co
de

 b
it

s 
to

 b
e

p
ar

e;
 t

he
 u

pp
er

 (
C

O
M

P
T

R
) 

la
m

ps
 i

nd
ic

at
<

op
er

at
io

n 
co

de
 b

it
s 

co
m

pa
re

d 
on

.

P
us

hb
ut

to
n/

la
m

ps
 t

ha
t 

co
nt

ro
l 

co
m

p
u

te
r o

p
co

de
 b

it
s.

 
T

he
 l

ow
er

 (
C

O
M

D
) 

la
m

ps
 i

nd
i

m
an

de
d 

op
er

an
d 

ad
d

re
ss

 c
od

e 
bi

ts
 t

o 
be

 v
p

ar
e;

 t
he

 u
pp

er
 (

C
O

M
P

T
R

) 
la

m
ps

 i
nd

ic
at

*
op

er
an

d 
ad

d
re

ss
 c

od
e 

bi
ts

 c
o

m
p

ar
ed

 o
n.

rH

• 0 p O

S-a ^o 3 ;$ 3X 0 K O

43 W JC

0 ~ 0 ^

CQ
CQ

P
P

EH
^ri

P

|

G rH ' 'C G
< r H 0 0 0

r-H T3 W J3

<& 0) Oi ^2-

•g *" rt QJ
*— ' QJ -4-* (/}

•*^ rt is •

A
lt

er
n

at
e 

ac
ti

on
 p

u
sh

b
u

tt
o

n
/l

am
p 

us
ed

 t
o 

c
ca

to
r 

la
m

ps
 o

n 
th

is
 p

an
el

.

L
am

p 
w

he
n 

li
t 

in
d

ic
at

es
 o

dd
 p

ar
it

y 
in

 t
he

 t
i

re
g

is
te

r.

P
u

sh
b

u
tt

o
n

/l
am

p 
th

at
 a

ll
ow

s 
w

o
rd

s 
fr

om
 t

h
al

iz
er

 t
o 

be
 p

re
se

n
te

d 
on

 t
he

 d
at

a 
di

sp
la

y

L
am

ps
 t

ha
t 

in
di

ca
te

 c
ha

nn
el

 o
r 

ch
an

n
el

s 
in

ch
an

ne
l s

w
it

ch
in

g
).

H

" J «
^ <J ' •.
EH M CM

1 KM CC
£H C£ PH H ^
CQ W <! CQ ,
M N Cl| 1^. " rJ

§ ry O di pj ^ c
•< S <J SO M rt
J CQ P O

Q)

o

1
tfl 5J

o3 ow y.
'Sp TS
«U rH

O

L
am

ps
 t

ha
t 

in
di

ca
te

 t
he

 e
xi

st
en

ce
 o

f 
bu

ff
er

an
d 

B
 p

ar
it

y 
b
it

s.

L
am

ps
 t

ha
t 

in
di

ca
te

 t
he

 e
xi

st
en

ce
 o

f 
da

ta
 v

M
A

N
D

) 
p

ar
it

y 
b

it
s 

in
 s

yl
la

bl
es

 0
 a

nd
 1

.

t̂*
CQ

CQ £ P >H

JH CQ >H W

EH ^ PH "O

PH OH OH ^
< CQ <! O
PH p i

EH
^J
P

P
<J
^J j^ ^~°*

"i ^^ LO

O pPM p
^ 5 S •&

rH

O

•a
h-(

73

rt

O
rH

O
U

CO

III-3-15



D
es

cr
ip

ti
on

 a
nd

 F
un

ct
io

n

o•ay&12j5
,— Ho
1
o
O

oj

PH

42 CD

P
us

hb
ut

to
n/

la
m

ps
 t

ha
t 

co
nt

ro
l 

th
e 

b
it

s 
of

 a
 d

at
a 

w
or

d 
to

lo
ad

ed
 i

nt
o 

th
e 

co
m

pu
te

r.
 

T
he

 l
am

ps
 a

t 
th

e 
ri

gh
t 

si
de

of
 t

he
 p

us
hb

ut
to

ns
 i

nd
ic

at
e 

th
e 

co
m

m
an

de
d 

da
ta

 b
it

s;
 t

h
la

m
ps

 a
t 

th
e 

le
ft

 s
id

e 
in

di
ca

te
 t

he
 a

ct
ua

l 
da

ta
 b

it
s.

IS
43
rj

O

%O
55

H

Q

c

A
lt

er
na

te
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p 
th

at
 s

ta
rt

s 
o

r 
st

op
s

si
ng

le
- 

st
ep

 c
om

pu
te

r 
op

er
at

io
n.

 
U

pp
er

 (
O

N
) 

la
m

p 
w

he
li

t 
in

di
ca

te
s 

th
e 

co
m

pu
te

r 
is

 i
n 

th
e 

si
ng

le
- 

st
ep

 m
od

e;
lo

w
er

 (
O

F
F

) 
la

m
p 

in
d
ic

at
es

 t
he

 c
om

pu
te

r 
is

 n
ot

 i
n 

th
e

si
ng

le
- 

st
ep

 m
od

e.

,p * .
w
£H
CO fc

|°

£H O

co

tf -1
W 0

§§ooo
O

i Q co §>
1

/^

P
us

hb
ut

to
n/

la
m

p 
th

at
 s

te
p
s 

th
e 

co
m

pu
te

r 
pr

og
ra

m
 o

ne
w

or
d 

w
he

n 
in

 t
he

 s
in

gl
e-

 s
te

p
 m

od
e.

 
B

ot
h 

A
D

V
A

N
C

E
an

d 
C

S
T

 l
am

ps
 m

us
t 

be
 l

it
 f

or
 t

he
 c

om
pu

te
r 

pr
og

ra
m

 t
c

be
 a

dv
an

ce
d 

on
e 

w
or

d.

EH
I w

P. ^J
H \

fn p^
W ^^

>j >
O p^ ^
HH ^
W -

P
us

hb
ut

to
n 

th
at

 s
to

ps
 c

om
pu

te
r 

op
er

at
io

n.

PHo
H
OT

1
pi,
W
H

aoiz;i— i
w

n cd

A
lt

er
na

te
 a

ct
io

n 
pu

sh
bu

tt
on

/l
am

p 
th

at
 a

ll
ow

s 
th

e 
co

m
pu

te
to

 b
e 

re
st

ar
te

d
 a

ut
om

at
ic

al
ly

 o
r 

m
an

ua
ll

y.
 

W
he

n 
up

pe
i

(A
U

T
O

) 
la

m
p 

is
 l

it
, 

co
m

pu
te

r 
is

 r
es

ta
rt

ed
 w

he
ne

ve
r

th
e 

co
m

pu
te

r 
in

st
ru

ct
io

n 
ad

d
re

ss
 m

at
ch

es
 t

he
 i

n
st

ru
c-

ti
on

 a
d

d
re

ss
 i

ns
er

te
d 

in
 t

he
 I

N
ST

R
U

C
T

IO
N

 A
D

D
R

E
SS

sw
it

ch
es

; 
w

he
n 

lo
w

er
 (

M
A

N
/P

T
C

) 
la

m
p 

is
 l

it,
 

co
m

pu
te

is
 r

es
ta

rt
ed

 w
he

ne
ve

r 
M

A
N

U
A

L
 R

E
S

T
A

R
T

 (
C

O
M

PU
T

E
C

O
N

T
R

O
L

) 
is

 p
re

ss
ed

.

^~H
tD

I £^EH "̂"̂
tf ft

rvi ^>

«

R
ef

er
 t

o 
A

U
T

O
/M

A
N

U
A

L
 a

bo
ve

. 
If

 M
A

N
/P

T
C

 l
am

p 
is

li
t 

an
d 

M
A

N
U

A
L

 R
E

S
T

A
R

T
 i

s 
p

re
ss

ed
, 

H
L

T
 o

cc
u

rs
 i

n
3 

M
S.

^l
>3

2j

^^
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SECTION IV

TEST EQUIPMENT AND SPECIAL TOOLS

4-1. SCOPE.

4-2. This section contains the list of standard test equipment and the list and illustra-
tions of the special tools recommended for maintenance of the LVDCME. No special test
equipment is required for maintenance of the LVDCME.

4-3. TEST EQUIPMENT.

4-4. Figure 4-1 is the list of standard test equipment recommended for maintenance of
the LVDCME. This equipment is not supplied with the LVDCME. Equipment having the
same range and accuracy as those listed in figure 4-1 may be substituted for the items
listed.

4-5. SPECIAL TOOLS.

4-6. Figure 4-2 is the list of special tools recommended for maintenance of the LVDCME;
these special tools are not supplied with the LVDCME. Equivalent tools may be substi-
tuted for the items listed.

Name Model or Type Vendor

Oscilloscope

Plug-in Unit and Adapter

Differential Voltmeter AC/DC

Digital Voltmeter

AC Converter

Digital Readout

Milliammeter (0-15 ma)

Volt-Ohm-Ammeter

Volt-Ohmmeter

Capacitance Bridge

58 5A

M

803-B

456

452

473A

901

630-A

269

650-A

Tektronix, Inc.

Tektronix, Inc.

John Fluke Mfg. Co. ,Inc.

Kintel Division, Cohu
Electronics, Inc.

Kintel Division, Cohu
Electronics, Inc.

Kintel Division, Cohu
Electronics, Inc.

Weston Instrument
Division, Daystrom Inc.

Triplett Electrical
Instrument Co.

Simpson Electric Co.

General Radio Co.

Figure 4-1. Recommended Standard Test Equipment
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Name

SMS Card Puller

SMS Card Con-
tact Lubricant

SMS Card
Extender

SMS Card Socket
Terminal
Extractor

Soldering Handle

Soldering Tip

Hand Wire-Wrap
Tool

Wrapping Bit-22

Wrapping Bit- 20

Wrapping Bit- 24

Wrapping Bit- 26

Sleeve - 26

Sleeve - 22, 24

Sleeve - 20

Vendor
Part No.

IBM 6072429

IBM 6072430

IBM 6072431

IBM 6072432

Hexacon P25

Hexacon HT248D

IBM 6072438

Keller A- 18632

Keller A- 18633

Keller A- 26232

Keller A-27611

Keller A-17611-2

Keller A- 18840

Keller A- 1828 5

Application

Facilitates insertion or removal
of SMS cards.

Insures low contact resistance and
reduces wear of the gold-plated
SMS card contact surfaces.

Allows access to the components
and wiring of an SMS card while
the card is connected into the
system

Used to remove SMS card socket
terminals (contacts).

Handle for soldering tip.

Used to remove or install SMS
card socket terminals that are
soldered to a printed circuit
overlay or a voltage chain.

A manual, squeeze-type wire-wrap
tool used to wire-wrap SMS card
socket terminals.

Used with hand wire-wrap tool to
wrap AWG22 wire.

Used with hand wire-wrap tool to
wrap AWG20 wire.

Used with hand wire-wrap tool to
wrap AWG24 wire.

Used with hand wire-wrap tool to
wrap AWG26 wire.

Used with hand wire -wrap tool to
wrap AWG24-26 wire.

Used with hand wire-wrap tool to
wrap AWG22 wire.

Used with hand wire-wrap tool to
wrap AWG20 wire.

Illustration
Figure 4-3

Part A

PartB

Part C

PartD

PartX

Part F

Part G

Part H

Parti

Part J

PartK

Part L

PartM

PartN

Figure 4-2. List of Recommended Special Tools (Sheet 1 of 3)
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Name

Unwrap Tool

Crimping Tool
Kit

Insertion Tool

Insertion Tool

Contact Remov-
ing Tool Kit

Spanner Wrench

Connector Pliers

Crimping Tool

Crimping Tool

Crimping Tool

Crimping Tool

Attenuator Probe

Current Probe

Passive
Termination

Vendor
Part No.

IBM 6072437

Bendix 11-7295

Bendix 11-6781-
16

Bendix 11-8107-
20

Bendix 11-6900

Bendix 11-3544

Bendix 6147-1

AMP 59501

Berg HT-3-20

Berg HT-3-22

Berg HT-3-24

Tektronix P-6017

Tektronix P-6016

Tektronix 011-
028

Application

Used to unwrap both right and
left-hand wraps.

Used to crimp size 12, 16 and 20
type connector contacts.

Used to insert size 16 contacts in
Bendix type connectors.

Used to insert size 20 contacts in
Bendix type connectors.

Used to remove size 16 and 20
contacts in Bendix type connec-
tors

Used on Bendix type connector
spanner nuts.

Used to hold knurled or serrated
surfaces on Bendix type connec-
tors

Used to crimp AWG22-24 solid
or stranded wire.

Used to crimp AWG20 solid or
stranded wire to a slip-on
terminal

Used to crimp AWG22 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG24 solid or
stranded wire to a slip-on
terminal.

General purpose probe with nine-
foot cable terminating at a UHF
connector.

Special purpose probe used when
monitoring current character-
istics.

Used with the current probe when
monitoring current character-
istics.

Illustration
Figure 4-3

Part O

Part P

Part Q

PartR

Parts

Part T

PartU

PartV

Part W

PartX

PartY

Part Z

Part AA

Part AB

Figure 4-2. List of Recommended Special Tools (Sheet 2)
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Name

Tool Case

Intercase

Vendor
Part No.

IBM 6445032

IBM 6445698

Application

Used for carrying and storing
tools.

Used for carrying tools.

Illustration
Figure 4-3

Part AC

Part AD

Figure 4-2. List of Recommended Special Tools (Sheet 3)
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\

Part A. SMS Card Puller

Part B. SMS Card Contact Lubricant

Part C . SMS Card Extender Part D. SMS Card Socket Terminal Extractor

T*

Part E. Soldering Handle Part F. Soldering Tip

Figure 4-3. Recommended Special Tools (Sheet 1 of 5)
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Part G . Hand Wire-Wrap Tool Part H . Wrapping Bit - 22

Part I. Wrapping Bit - 20 Part J. Wrapping Bit - 24

PartK. Wrapping Bit - 26 Part L. Sleeve - 26

Figure 4-3. Recommended Special Tools (Sheet 2)
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Part M. Sleeve - 22, 24

OS

Part O . Unwrap Tool

Part N. Sleeve - 20

Part P. Crimping Tool Kit

PartQ. Insertion Tool PartR. Insertion Tool

Figure 4-3. Recommended Special Tools (Sheet 3)
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: T*

f 'afra j ^jyj-i'

PartS. Contact Removing Tool Kit Part T. Spanner Wrench

Part U. Connector Pliers Part V. Crimping Tool

PartW. Crimping Tool Part X . Crimping Tool

Figure 4-3. Recommended Special Tools (Sheet 4)
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Part Y. Crimping Tool Part Z . Attenuator Probe

Part AA. Current Probe Part AB. Passive Termination

Part AC. Tool Case Part AD. Intercase

Figure 4-3. Recommended Special Tools (Sheet 5)
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SECTION V

PREPARATION FOR USE, STORAGE AND SHIPMENT

5-1. PREPARATION FOR USE.

5-2. UNPACKING.

5-3. The LVDCME is not packed for shipment. No unpacking is necessary.

5-4. ASSEMBLY.

5-5. The LVDCME is assembled before shipment. No assembling is necessary.

5-6. INSPECTION.

5-7. The LVDCME should be inspected for evidence of damage during shipment. Loose
cables in the shipment should be checked against the following list:

IBM Part No. IBM Part No. IBM Part No.

6900035 6900056 6900073
6900052 6900057 6900085
6900053 6900058 6900086
6900054 6900059 6900087
6900055 6900088

5-8. INSTALLATION.

5-9. Refer to Volume I for installation instructions.

5-10. TESTS.

5-11. Before using the LVDCME to test a Computer, perform all calibration checks as
described in Section VII.

5-12. PREPARATION FOR STORAGE.

5-13. Prepare the LVDCME for storage as follows:

a. Close all hinged panels and card gates.
b. Install connector dust caps on all connectors.

c. Cover LVDCME with dust cover.
d. Inventory cable assemblies as described in paragraph 5-7, then store cables in a

carton near the electronic console.

5-14. PREPARATION FOR SHIPMENT.

5-15. Prepare the LVDCME for shipment as described in steps a, b, and c of para-
graph 5-13.
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SECTION VI

PREVENTIVE MAINTENANCE

6-1. INSPECTION.

6-2. DAILY INSPECTION.

6-3. There is no recommended daily inspection schedule for the LVDCME. However,
if during daily use of the LVDCME exterior damage, obstruction to air flow, or deteriora-
tion or discoloration of panel markings is noted, repair the fault as described in Sec-
tion IX.

6-3. PERIODIC MAINTENANCE.

6-4. Figures 6-1 through 6-4 prescribe the preventive maintenance schedule for the
LVDCME. Due to the SMS card design of the LVDCME, preventive maintenance, except
for the commercial assemblies, is held at a minimum. Figures 6-1 through 6-4 list the
items to be inspected, the location of the item, the frequency at which the item shall be
inspected, and the method of inspection and/or maintenance. Commerical manuals are
referenced in these figures. Reference should be made to the list of related manuals for
the complete title of the referenced manual.
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ASSEMBLY LVDCME (6902000) General i
REFERENCE M/

ITEM

Furnace Type
Filters

Muffin Fans

ILNUAL |
I-

LOCATION

Bottom of Frames 01
and 02.

Bottom of each gate
assembly in and on
top front of Frames
01 and 02.

FREQUENCY

!.
Monthly

1

Monthly

OBSERVE

Check for cleanliness.

Check for any obvious faults
such as noisy operation,
wear, cleanliness, etc.

PREVENTIVE MAINTENANCE SCHEDULE

CLEAN LUBRICATE NOTE

Replace if deemed nec-
essary.

/Clean or replace if
deemed necessary.

Figure 6-1. LVDCME General Preventive
Maintenance

ASSEMBLY Trygon Power Supplies (See below for assembly No's, and models)
REFERENCE MANUAL Trygon Instruction and Maintenance Manual PREVENTIVE MAINTENANCE SCHEDULE

ITEM LOCATION FREQUENCY OBSERVE CLEAN LUBRICATE NOTE

Fan Motor See pictorial repre-
sentation of the in-
side of a supply in
the back of the ref-
erence manual.

Monthly Oil motor shaft at tubes
on each end of motor.
Use a light oil.

The above preventive maintenance applies to the following assemblies:

1. Power Supply 01A8 (Trygon Model M15-10-OV)

2. Power Supply 02A4 (Trygon Model M36-5-OV)

3. Power Supply 02A5 (Trygon Model M15-5-OV)

4. Power Supply 02A9 (Trygon Model M15-10-OV)

5. Power Supply 02A10 (Trygon Model M15-5-OV)

Figure 6-2. Power Supplies (Trygon) Preventive
Maintenance
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ASSEMBLY Tape Reader 6901110 (Rheem Electronics Model RR1002-B-333, P/N 102300)
REFERENCE MANUAL Rheem TRM-306E PREVENTIVE MAINTENANCE SCHEDULE

ITEM LOCATION FREQUENCY OBSERVE CLEAN ; LUBRICATE NOTE

Photocell
Block

Focusing Lens

Jam and Drive
Rollers

Brake Shoes

Power Supply
Voltages

Belt

Front panel (See fig-
ure 4-7, page 19,
No. 10 of reference
manual).

Front panel (See fig-
ure 4-3, page 13,
of reference manual).

Front panel (See fig-
ure 4-1, page 12,
of reference manual).

Front panel (See fig-
ure 4-7, page 19,
No. 4, of reference
manual).

See figures 4-5 and
4-6, pages 17 and
18, of reference
manual for loca-
tion of components
and terminals listed
under the "observe"
column.

Semi-weekly

Semi-weekly

Semi-weekly

Semi-monthly

Monthly

See figure 4-6, page
18, No. 2, of
reference manual.

Monthly

Check for cleanliness of the
glass slide, covering the
aperture plate.

Check for cleanliness.

Check for wear or indenta-
tions on roller surfaces.

Check for accumulation of
foreign matter that might
tend to reduce braking
force.

Check and record all voltages
listed below with the same
voltmeter. Use the same
voltmeter for each monthly
test. A change in voltage
may be indicative of a
gradual component failure.
A period of about 30 minutes
should be allowed for warm
up before the readings are
taken. All voltage readings
should be ±5%.

Voltage

-56V
-10V
+4V

From

Cl, -terminal
F3, terminal 2
Cl, +terminal

To

TP1
TP1
TP1

Check for wear or fraying of
the belt which might cause
slippage or an eventual
break.

Use stiff bristle brush
for general cleaning.
Use a cotton swab and
water, if necessary
to remove foreign
matter.

Use same materials as
above for any necessary
cleaning.

If necessary, clean by
abrading surfaces with
a soft eraser of the
"Pink Pearl" type.

Clean with stiff bristle
brush.

Replace if deemed nec-
essary.

Figure 6-3. Tape Reader Assembly (01A3) Pre-
ventive Maintenance (Sheet 1 of 2)
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ASSEMBLY Tape Reader 6901110 (Rheem Electronics Model RR1002-B-333, P/N 102300]
REFERENCE MANUAL Rheem TRM-306E

-
PREVENTIVE MAINTENANCE SCHEDULE

4

ITEM

Lamp

Symmetry of
Track Output

LOCATION

See figure 4-3, page
13, of reference
manual.

See figure 4-5, page
17, of reference
manual for location
of test points listed
under the "Note"
column.

FREQUENCY

*18 Months

When lamp
above is re-
placed or a
tape material
changes.

OBSERVE CLEAN LUBRICATE NOTE

Replace lamp and go
through necessary ad-
justments and calibra-
tion as outlined in
Sections 4 . 2 . 2 , page 11,
and 4. 2. 3, page 14, of
reference manual.

Check the output of test
points 1 and 2 for 45%
on time (refer to Section
4. 2. 3 on Symmetry
Adjustment in reference
manual).

*This frequency is good only if the estimated reader on-time per week is < 10 hours.
If the reader on time per week (t) is estimated to be > 10 hours, use the following
formula to establish a different frequency:

frequency (in Affccli") 4'°6°t + 42

Figure 6-3. Tape Reader Assembly (01 A3) Pre-
ventive Maintenance (Sheet 2)
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ASSEMBLY Tape Spooler 6901120 (Rheem Electronics Model RS500A, P/N 102301)
REFERENCE MANUAL Rheem TSM-306A PREVENTIVE MAINTENANCE SCHEDULE

ITEM LOCATION FREQUENCY OBSERVE CLEAN LUBRICATE NOTE

Warner Brake See figure 4-7, page
20, of reference
manual.

Monthly See "Note" column first.
Then inspect the brake
lining and replace when ex-
cessively worn.

See "Note" column first.
Then clean the brake
lining.

Relay Kl Volt-
age

See figure 4-2, page
15, of reference
manual.

Monthly

Tension of the
Tape Sensing
Arm

See figure 4-5, page
18, No. 19, of
reference manual.

Quarterly

Gear in Drive
Motor, Ml

Spring in Reel
Retainer
Housing

See figure 4-2, page
15, of reference
manual.

Semi-Yearly

Semi-Yearly

See "Note" column
first. Then coat both
theibrake disk and
lining with a mixture
of Molykote Type Z
and! one or two drops
of light machine oil.

Apply one or two drops
of 80 weight cling
oil to each gear.

I

Place a small amount
of lubricant between
the 'chambered
section of the knob
and the two locking
pins: A small
amount of light grade
oil is also required
on the inside surface
of the knob.

Remove the collar from
the rear of each motor
shaft, and slide.the
brake disk off.

Check the voltage across
the coil of Relay Kl in
its operated state (refer
to Section 4 .2 .3 on
Relay Voltage Calibra-
tion in the reference
manual).

Check the force on the
Tape Sensing Arm at
the end of the arm (refer
to Section 4.2.1, page
12, on Adjustment of
Tape Sensing Arm
Tension in reference
manual).

Figure 6-4. Tape Spooler Assembly (01A4) Pre-
ventive Maintenance
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SECTION VII

CALIBRATION

7-1. GENERAL:

7-2. This section contains the calibration procedure for the LVDCME. The calibration
procedure consists of (1) power checks and necessary adjustments, and (2) logic checks
and necessary adjustments. The logic checks consist of manual and automatic (pro-
grammed) checks.

7-3. The calibration procedure shall be performed monthly. The procedure may be
performed at any time for trouble isolation.

7-4. The procedure is presented in such a manner that the entire procedure may be
performed in the sequence given, or any one check may be performed by itself.

7-5. The special test equipment specified in the procedure is listed in figure 4-1. The
special test equipment shall be calibrated prior to use in accordance with the appropriate
commercial manual.

7-6. If a failure occurs as evidenced by indications other than the normal indications
listed, refer to the adjustment procedure where applicable or to trouble isolation in
Section VIII.

7-7. The following abbreviations are used in the PANEL column of the figures contain-
ing the procedures:

Abbreviation Definition

PC POWER CONTROL panel

TRMC TAPE READER AND MODE CONTROL panel

MLDD MEMORY LOAD AND DATA DISPLAY panel

IE INTERFACE EXERCISER panel

01A Right-hand console, upper half

01B Right-hand console, lower half

02A Left-hand console, upper half

02B Left-hand console, lower half
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Cable Part Number

6900052

6900053

6900054

6900055

6900056

6900057

6900058

6900059

6900073

6900085

6900086

6900087

*6900075

From

02A3J22

J18

J15

J19

J14

JOS

J06

J07

Jll

- J21

01011J32

J31

- J30

To

02A3J20

J17

J16

J13

JOS

J09

J10

J12

- J23

01A11J25

J26

J27

- J29.

* 6900075 is a jumper plug

Figure 7-1. LVDCME Self-Check Cable Interconnections

7-8. SELF-CHECK CABLE CONNECTIONS.

7-9. The self-check cables shall be connected as listed in figure 7-1 prior to starting
the calibration procedure. ,

7-10. POWER CHECKS.

7-11. PRIMARY POWER CHECKS. .,

7-12. The LVDCME primary power checks substantiate the following:

1. AC power circuits are functioning properly.

2. Interlocks listed in figure 7-2 are functioning properly.

3. Cooling fans are operational.
4. Power is applied to the ACME (LVDCME), COMP (computer), and MS (module

switching) power supplies.
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7-13. The LVDCME primary power, checks are listed sequentially in figure 7-3.

7-14. SECONDARY POWER CHECKS.

7-15. The LVDCME secondary power checks substantiate the following:

1. LVDCME DC power is properly adjusted.

2. Correct power on sequencing is accomplished.

3. All panel lamps are operational.

7-16. The secondary power checks are listed sequentially in figure 7-4. If any of the
measured values are not within the indicated limits, perform the corresponding adjust-
ments in figure 7-19. After an adjustment is performed continue with the next step in
figure 7-4.

7-17. COMPUTER POWER CHECKS.

7-18. The computer power checks substantiate that the voltages applied to the computer
are adjusted properly and are applied in the correct sequence. Verification is also made
that the loss of any computer voltage or the loss of ACME power will cause computer
power to be cycled off.

7-19. The computer power checks are listed sequentially in figure 7-5. If any of the
measured values are not within the indicated limits, perform the corresponding adjust-
ments in figure 7-20. After an adjustment is performed continue with the next step in
figure 7-5.

7-20. LOGIC CHECKS.

7-21. If the calibration is being started here, or if only one group of the logic checks is
being performed and power is not on, perform the following steps:

1. Verify that all interlock switches are closed, the EMERGENCY PULL switch is
reset (pushed-in), and that all circuit breakers located in end panel OlBll are ON.

2. Verify that all AC ON and ON switches on the power supplies located at the rear of
the LVDCME are at ON position.

3. Press and release MAIN POWER-POWER ON pushbutton/lamp (POWER CONTROL
panel) and allow 15 minutes minimum for power supply warm-up. Note that MAIN
POWER-POWER ON lamp lights; <£A, <£B, c/>C and FAN lamps light; MAIN POWER-
POWER OFF lamp goes out; COMP POWER-SEQ OFF lamp lights; and ACME POWER-
SEQ OFF lamp lights.

4. Press, hold (five seconds), and release ACME POWER-SEQ ON pushbutton/lamp.
Note that ACME POWER-SEQ OFF lamp goes out and ACME POWER-SEQ ON lamp
lights after a noticeable delay.

5. Press and release COMP POWER-SEQ ON pushbutton/lamp. Note that COMP
POWER-SEQ OFF lamp goes out and COMP POWER-SEQ ON lamp lights after approxi-
mately 3 seconds delay.
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7-22. The LVDCME must be initialized to insure that certain predetermined conditions
exist prior to performing each group of the logic checks. The initialization procedure
is contained in figure 7-6. •.

7-23. TAPE READER REGISTER CHECKS.

7-24. The tape reader register checks substantiate that the tape reader register can be
loaded properly in the MANUAL mode. The tape reader register checks are listed
sequentially in figure 7-7.

7-25. Each time a pushbutton/lamp is pressed in making a manual selection in the tape
reader register, the TIMING TRCP lamp (IE panel) lights, and then goes out when the
pushbutton/lamp is released. With each manual selection, if the sum total of lamps lit
does not equal an odd number, the SERIALIZER-ACME PARITY BIT lamp shall light.

7-26. TAPE READER CLOCK AND CONTROL CHECKS.

7-27. The tape reader clock and control checks substantiate that the tape reader timing
and the tape reader control circuits are functioning properly. The tape reader clock
and control checks are listed sequentially in figure 7-8.

7-28. If any of the indicated results cannot be obtained, perform the tape reader clock
adjustments in figure 7-21. After the adjustments are performed repeat the checks
contained in figure 7-8.

7-29. AUTOMATIC SELF-CHECK AND TAPE READER CONTROLS CHECKS.

7-30. Automatic self-check and tape reader controls checks are accomplished by running
the self-check tape. Successful running of the self-check tape substantiates that approxi-
mately 85% of the LVDCME logic circuits are functioning properly. The procedure for
running the self- check tape is listed in figure 7- 9. A listing of the contents of the self-
check tape is contained in figure 7-26.

7-31. In the event of a failure, a detailed listing of the tape word instructions performed
is contained in figure 7-27. Definitions of the instruction and operation codes used in
figure 7-27 are contained in figure 7-28.

7-32. LVDCME SELF-CHECK TIMING CHECKS.

7-33. The LVDCME self-check timing checks substantiate that the self-check timing
circuits are functioning properly. The LVDCME self-check timing checks are listed
sequentially in figure 7-10.

7-34. If any of the indicated results cannot be obtained, perform the LVDCME self-
check timing adjustments contained in figure 7-22. After the adjustments are performed
repeat the checks contained in figure 7-10.

7-35. MEMORY TIMING CHECKS.

7-36. The memory timing checks substantiate that the memory timing marginal check
circuits are functioning properly. The memory timing checks are listed sequentially
in figure 7-11.
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7-37. COMPUTER TEMPERATURE SENSING CHECKS.

7-38. The computer temperature sensing checks substantiate that computer power is
cycled off if any of the computer temperature sensing circuits are activated. The com-
puter temperature sensing checks are listed sequentially in figure 7-12.

7-39. If any of the indicated results cannot be obtained, perform the computer tempera-
ture sensing adjustments contained in figure 7-23. After the adjustments are performed
repeat the checks contained in figure 7-12.

7-40. CHANNEL-MODULE SWITCHING CHECKS.

7-41. The channel-module switching checks substantiate that the channel and module
switching feature of the LVDCME is functioning properly. The channel-module switch-
ing checks are listed sequentially in figure 7-13.

7-42. SINGLE-STEP CHECKS.

7-43. The single-step checks substantiate that the single-step feature of the LVDCME
is functioning properly. The single-step checks are listed sequentially in figure 7-14.

7-44. PAST HISTORY MODE CHECKS.

7-45. The past history mode checks substantiate that the history storage feature of the
LVDCME is functioning properly. The past history mode checks are listed sequentially
in figure 7-15.

7-46. If any of the indicated results cannot be obtained, perform delay lines 1, 2, and
3 adjustments contained in figure 7-24. After the adjustments are performed repeat the
checks contained in figure 7-15.

7-47. DATA REGISTER CHECKS.

7-48. The data register checks substantiate that the data registers can be loaded prop-
erly. The data register checks are listed sequentially in figure 7-16.

7-49. HALT CHECKS.

7-50. The halt checks substantiate that the halt feature of the LVDCME is functioning
properly. The halt checks are listed sequentially in figure 7-17.

7-51. If any of the indicated results cannot be obtained perform the halt adjustments
listed in figure 7-25. After the adjustments are performed repeat the checks contained
in figure 7-17.

7-52. INTERRUPT CHECKS.

7-53. The interrupt checks substantiate that the LVDCME interrupt circuits are func-
tioning properly. The interrupt checks are listed sequentially in figure 7-18.
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INTERLOCK
02AIIS4 ~~

TRYGON POWER
SUPPLY OIA5

TRYGON POWER
SUPPLY 01 A6

TRYGON POWER
SUPPLY OIA8

TRYGON POWER
SUPPLY OIA7

AC
POWER
GATE
OIB5

GATE
01 B6

GATE
OIB7

POWER
SEO

RELAY
GATE
OIA9

MODULE
SWITCH
RELAY
GATE
OIB8

\

TRYGON POWER N

SUPPLY 02A9 \

TRYGON POWER
SUPPLY 02AIO

TRYGON POWER
SUPPLY 02A4

TRYGON POWER
SUPPLY 02A5

TRYGON POWER
SUPPLY 02A6

TRYGON POWER
SUPPLY 02A7

GATE
02B5

GATE
02B6

GATE
02B7

.COMPTR
: \POWER
|SEQ
rRELAY
GATE' '
02A8

1

I

DELAY :
LINE... •
GATE' '
02B8

• I

•

INTERLOCK
LEFT SIDE 02AIIS3
RIGHT SIDEOIAIIS3

\

INTERLOCK
02AIISI,

INTERLOCK
02AIIS2,

INTERLOCK
OIAIISI \

CONNECTOR
PANEL

INTERLOCK
LEFT SIDE
02BIISI

RIGHT SIDE
OIBIISI

MEMORY LOADER
AND DATA
DISPLAY PANEL
02AI

— ̂ Lii/ 1

INTERLOCK
EXERCISER
PANEL 02A2

GATE
02BI

GATE
02B2

GATE
02 B3

GATE
02B4

| \ ± * \ f 1

POWER
CONTROL
PANEL
OIAI

GATE
OIBI

TAPE CONTROL PANEL
OIA2 : .-•

LI

TAPE READER '
OIA3

TAPE SPOOLER :

OIA4

GATE
01 B2

GATE
OIB3

GATE
01 B4

INTERLOCK
'O IA I IS2

REAR VIEW LEFT END VIEW FRONT VIEW

Figure 7-2. LVDCME Interlocks Locations
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME '« LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

10

20 \

30
31
32
33
40

50
51
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
i90
300
310
320
330
340

All 1C

PANEL

02A3 fc
9020

01B5

01B11
01B11
01B11
01B11
PC

PC
01B11
PC
01B11
PC
MLDD
PC
MLDD
PC
IE
PC
IE
PC
OAA11
PC
02A11
PC
TR

ITR

JD1A11

E>1 All

PC
PC
>C
02B11
»C

0 E F <
xT~r1 T

OPERATION
Verify that all •«!! check cables
are installed except J29 on Panel
9020 install jumper plug
Connect 3 phase AC power to the
unit
Remove end panel OIB11
Verify/Set all circuit breakers
Record Elapsed Time (ETI)
Install End Panel 01 fill
Press EMERGENCY PULL switch
to the reset (in) position
POWER OFF Lamp\
Remove End Panel 01B11
POWER OFF Lamp'
Install End Panel 01 Bll
POWER OFF Lamp
Open Door 02A11 MLDD
POWER OFF Lamp
Close Door 02A11 MLDD
POWER OFF Lamp
Open Door 02A11 IE
POWER OFF Lamp
Close Door 02A11 IE
POWER OFF Lamp
Remove End Panel 02A11
POWER OFF Lamp
Install End Panel 02A11
POWER OFF Lamp
Open Tape Spooler Drawer 01 All
POWER OFF Lamp
Close Tape Spooler. Drawer
POWER OFF Lamp
Remove End Panel 01 All
POWER OFF Lamp
Install End Panel 01 All
POWER OFF Lamp
Open Power Control door 01A11
POWER OFF LAMP
Close Power Control Door
POWER OFF Lamp
Remove End Panel 02B11
POWER OFF Lamp

H r J|K|L|M|N|O|P|O|R|PAOE|O

NORMAL
INDICATION

Installed

ON
Elapsed Time

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

DATA

PIPAGES NUMBER
1 A- 64-385-9414

Figure 7-3. Primary Power Checks (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

350
360
370

AJBld

PANEL

02B11
PC
02A08

VIE IF ic

OPERATION

Install End Panel 02B11
POWER OFF Lamp
Open Computer Power Sequence
Relay Gate

lHlllJlKlLlM|N|0|P|0|R|PAOE|o

NORMAL
INDICATION

ON

DATA

t

Fl PAGES NUMBER
1 A-64-385-9414

Figure 7-3. Primary Power Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME' . LVDc M A N U A L EXERCISER JUNIT NO,

1
STEP

380
3r '0

400
4 1 0
420
•.H(i
440
450
460
470
480
490
500
510
520

A|B|C

PANEL,

PC
02A08

PC
PC
PC-
PC
PC
PC-
PC
PC
PC
PC
PC
PC
PC

D E F C

OPERATION

'POWER OFF lamp
Close C o m p u t e r Power Seq. R e l a y
Ga te
P O W E R OFF lamp
P u l l E M E R G E N C Y P U L L - s w i t c h
POWER OFF lamp
Press E M E R G E N C Y P U L L switch
P O W E R OFF lamp
Press and r e l ease P O W E R ON
POWER OFF Ump
P O W E R ON lamp
Phase A. B. C and FAN lamps
COM!' P O W E R SEQ OFF l amp
A C M E Pnv.-or Seq. Off lamp
P r e s s and r e l ea se P O W E R OFF
All l a m p s excep t POWER OFF lamp

i i — i — i — i — r~~™^"^—H!I | J |K |L M NO p o R PAGE o

N O R M A L
INDICATION

OFF

ON

OFF

ON

OFF
ON
ON
ON
O N

OFF

••••••MW^— •»

6902000

DAT A

F|PAOES NUMBER
j |A- 64-385-9414

Figure 7-3. Primary Power Checks (Sheet 3)
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[ INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E : . L V E S C - M A N U A L EXERCISER |UNIT NO.

STEP

Note

10
20
30
40
S°

60

70

80

100

110
120
NOTE

130
140

150
160
170

180

190

PANEL

PC
PC
PC
PC

PC

PC

PC

PC

PC

PC
PC

TRMC

PC
0 1 B 5
01 B:I

U 1 B . - 5

01 B 5

role IF K

OPERATION

If any of the following measu red
v a l u e s do not conform to values in
the N o r m a l Indica t ion co lumn, make
cor repsondirig adjustments in Para.
2, 1 in the Adjustment Procedure
r e t u r n to the next step ih'tKis'"pro-"
cedure . * i
P ress and re lease POWER ON
POWER ON lamp
POWER OFF lamp
Phase A. B, C, and Fan lamps
V e r i l y i 5 m i n u t e w a r m - u p ACME
and COMPUTER DC vol tages are
m e a s u r e d us ing a Di f f . DC voltmete.r

M e a s u r e and record voltage u« . i . . , cu i i
-26. 5 V DC nnd GND
M e a s u r e and record voltage between
f l 2 VDC and GND
M e a s u r e and r e c o r d voltage between
- I 2 7 D C a n d G N D
M e a s u r e an d r eco rd vo l tage between
-6 VDC. and GND
Press (hold 5 seconds) and re lease
ACME POWER SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp (delayer
Press and release LAMP TEST on
M I , D D . IE. or TRMC if ON
All L A M P TEST lamps
PWK ON lamp (press and r e l ease if
or,')
C O M P U T E R TEMP N O P M A L lamp
Open gate 01 B3
M e a s u r e and r e c o r d vo l tage a t gate
01R.S b e t w e e n TB1-7 and T B l - 2 ( g n d )
M e a s u r e and r e c o r d vol tage a t gate
01 B 3 b e t w e e n T B 1 - 6 and T B l - 2 ( g n d )
M e a s u r e and r eco rd vol tage a t ga te
01 B5 be tween T B 1 - 4 and T B 1 - 2 (gnd]

|H|l|j|K|L|M|N|0|P|Q|R|PAOe|o

NORMAL
INDICATION

ON
OFF
ON

-26.47 to
-26. 53 VDC
+1 1. 98 to
f 12. 05 VDC
- 1 1 . 9 8 to
- 1 2 . 10 VDC
-5. 99 to
-b. 05 VDC

OFF
) ON

OFF

OFF
ON

-11 . 82 to
-12. 12 V DC
-5. 88 to
-6. 065 VDC
-H 1. 92 to
•(-12. 07 VDC

6902000

DATA

1 1 A. 64. * R s _ q 4 i 4

Figure 7-4. Secondary Power Checks (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MAN UAL EXERCISER (UNIT NO. 6902000

STEP

200
210
220

230 I
240 1
250

260
270
280

290
300

310
320
330
340
350

360
370
380
390
400

410
4?n
•1M'

440
450
460

470
480
490

IWlc]

PANEL

01B3
01B8
01B8

01B8
MLDD
MLDD

IE
MLDD
IE

TRMC
TRMC

PC
MLDD
TRMC
IE
PC

PC
PC
01-A9
01A9
PC

PC
PC
TRMC
PC
TRMC
PC

PC
01A9
01A9

DIE IF 1C

OPERATION

Close gate 01B3
Open gate 0 1 B8
Measure and record voltage at gate
01B8 TB-IE to TB2-1A
Close gate 0 1 B8
Press and release LAMP TEST
All lamps in the Instruction Addres
and Data Address areas
Press and release LAMP TEST
All lamps on MLDD panel
All lamps on IE panel except ERRO!
RESET, PIO REPEAT and RESET.
Press and release LAMP TEST
All lamps on TRMC panel except
ERROR DEVICES TEST
All lamps on PC panel
Press and release LAMP TEST
Press and release LAMP TEST
Press and release LAMP TEST
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
Open gate 01A9
Remove relay K 17
Press (hold 5 seconds) and release
ACME POWER SEQ ON
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
Press and release LAMP TEST
ACME POWER SEQ ON lamp
Press and release LAMP TEST
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ OFF lamp
Replace relay K 17
Close 01A9 gate

iHliUiclLlylNloiFloiftlMtcIa
"1TI 1 1 1 1 1 1 1 1 1 Ml Ml" 1

NORMAL
INDICATION

.25.69 to
-26.53 VDC

ON

ON

ON

ON
ON

OFF
ON

OFF
OFF

ON

ON

DATA

plpAOCS NUMBER
Il1__j£^£4

1^£^4
-y1-

Figure 7-4. Secondary Power Checks (Sheet 2)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER lUNIT NO,

STEP

NOTE

10

20

30

40

50

60

70

80
90

100

110
120

130
140
150
160

170
180
190
200
210

220

Tfflcl

PANEL

PC

PC

PC

PC

PC

PC

PC

PC
PC

PC

PC
PC

0 2 A 3 -
PC
02A3
PC

PC
02A3
PC
02 A 3
PC

PC

OICIFK
xl 1 1 1 1 1

' . - OPERATION

It' any of the following measured
values do not conform to value in the
Normal Indication column, make . . .
corresponding adjustments in Para.
2.2 in the Adjustment Procedure and
re turn to the next step in this pro--
cedure . . •
Measure and record voltage .between
+20 VDC and RET
Measure and record voltage between
+ 12 VDC and RET
Measure and record voltage between
+ 6 VDC and RET
Measure and record voltage between
-3 VDC and RET
Measure and record voltage between
+ 12 MS and RET
Measure and record voltage between
+ 6 MS and RET
Press (hold 5 seconds) and release
ACME POWER SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp (de-
layed) '
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ OFF lamp
COMPUTER POWER SEQ ON lamp
(delayed)
Disconnect self check cable 02A3J8
COMPUTER POWER SEQ ON lamp
Reconnect 02A3J8
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Disconnect self check cable 02A3J9
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J9
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp

lu l l |J|K|L|M|N|OIP|O|R|PAOE|O

NORMAL
INDICATION

+ 19.985 to
+20.015VDC

+ 11. 99 to
+ 12 .01 VDC
+ 5:99 to '
+6.01 VDC
-2.995 to '
-3 .005 VDC
+ 1 1 . 9 9 to
+ 12 .01 VDC
+6. 005 to
+ 6 . 0 2 5 VDC

OFF

ON

OFF

ON

OFF

ON

OFF

ON

6902000

DATA

FIPAOE8I NUMBER
| |A-^4- 385-9414

^^^^^^^^^^^^^^^^^^^^^ . - • ' • ' ' • . • .

Figure 7-5. Computer Power Checks (Sheet 1 of 4)
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INTERNATIONAL BUS1NEW MAGNINCI-
UNIT NAME'* LVDC MANUAL, EXERCISER (UNIT N4X 6902000

STEP 1 PANEL

230 1
240
250
260

270

1280290
300
310

320
330
340
350
355

i

360
370
380 '
390
400

410
420
430
440
450

460
470
480
490
500

510
520

02A3
PC
02A3
PC

PC
02A3
PC
02A3
PC

PC
02A3
PC
02A3
PC

PC
02 A 3
PC
02A3
PC

PC
02A3
PC
02A3
PC .

PC
02A3
PC
02A3
PC

PC
PC

OPERATION .

Disconnect self check cable 02A3J10
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J10
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Disconnect self check cable 02A3J12
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J12
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Disconnect self check cable 02A3J13
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J13
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Disconnect self check cable 02A3J16
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J16
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Disconnect self check cable 02A3J17
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J17
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Disconnect self check cable 02A3J20
COMPUTER POWER SEQ ON lamp
Reconnect cable 02A3J20
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Measure and record voltage between
TP20 and TP36 (Ret)

NORMAL
INDICATION

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON
.2.95 to
.3.01 VDC

DATA

Figure 7-5. Computer Power Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT. NAME'. LVDC MAN UAL EXERCISER (UNIT NO. 6902000

STEP

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670
680
690
700
EXP
710

720
730

All 1C 1

PANEL

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

02A

02A7
02A6
02A5
02A4

02A7

PC
02A7

die IF ic

OPERATION

Mea'sure and record voltage between
TP 21 and TP 36 (Ret)
Measure and record voltage between
TP 22 and TP 36 (Ret)
M e a s u r e and record voltage between
TP 23 and TP 36 (Ret)
Measure and record voltage between
TP 24 and TP 36 (ret)
Measure and record voltage between
TP 25 and TP 36 (Ret)
Measure and record voltage between
TP 2fc and TP 36 (Ret)
Measure and record voltage between
TP 27 and TP 36 (Ret)
Measure and record voltage between
TP 28 and TP 36 (Ret)
Measure and record voltage between
TP 29 and TP 36 (Ret)
Measure and record voltage between
TP 30 and TP 36 (Ret)
Measure and record voltage between
TP 31 and TP 36 (Ret)
Measure and record voltage between
TP 32 and TP 36 (Ret)
Measure and record voltage between
TP 33 and TP 36 (Ret)

OPEN access panel to Computer
Power Supplies
Record - 3V current
Record - 6V current
Record - 12V current
Record +-20 V current
Power Supply Interlock Check
Turn Power (toggle) switch to OFF
on -3V Computer Supply
COMPUTER POWER SEQ ON tamp
Turn Power (toggle} switch to ON on
-3V Computer Supply

|H|I|J|K|L|M|N|O|P|O|HJFAOI|O
frrl • • • • • i • • i - . i • • • • • • i iu •

NORMAL
INDICATION

-2.97 to
-3.00 VDC
-2.965 to
-3.05 VDC
+ 5. 94 to
+6.00 VDC
+ 5 .94 to
+6.00 VDC
+5. 98 to
+6; 05 VDC
+11.94 to
+ 12.00 VDC
+11.955 to
+ 12.05 VDC
+ 1 1 . 9 5 to
< r l 2 05 VDC
+19.98 to
+20.09 VDC
+ 19 .90 to
+20.01 VDC
+ 1 9 . 9 D t o
+20.01 VDC
+19.87 to
+ 19.99 VDC
+ 1 9 - 8 7
+ 19.99 VDC

3.0 to 3 .8A
10 to 12A
1.4 to 1.8A
0.9 to 1 .2A

OFF

DATA

—

FlPAOES NUMBtn
1 A*. 64.385-9414

Figure 7-5. Computer Power Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC M A N U A L EXERCISER | UNIT NO, 6^02000

STEP

740

750
760

770

1 7 8 0

790

800
810

820
830

840

850
860

870
880

890

900
910
920
930
940
950

960
970

980

TTVTc]

PANEL

PC

PC
02A6

PC
02A6

PC

PC
02 A 5

PC
02A5

PC

PC
02A4

PC
02A4

PC

PC
TRMC
PC
TRMC
PC
PC

PC
PC

PC

1C F <
x t T i n ,_

OPERATION

Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Turn Power (toggle) switch to OFF
on +6V Computer Supply
COMPUTER POWER SEQ ON lamp
T u r n Power (toggle) switch to ON on
4-6V Computer Supply
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
T u r n Power ( toggle) switch to OFF or
+ 12V Computer Supply
COMPUTER POWER SEQ ON lamp
T u r n Power ( toggle) switch to ON on
•(•12V Computer Supply
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Turn Power (toggle) switch to OFF
on +20V Computer Supply
COMPUTER POWER SEQ ON lamp
T u r n Power (toggle) swi tch ON on
f20 V Computer Supply
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp
Press and release LAMP TEST
COMPUTER POWER SEQ OFF lamp
Press and release LAMP TEST
COMPUTER POWER SEQ OFF lamp
Press and release ACME POWER
SEQ OFF
COMPUTER POWER SEQ OFF lamp
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ ON lamp

-. — . i i •

H TT7 7 L y |N|oiPiq|*|pAOEio
".*]' 1 1 11 II" 1-

NORMAL
INDICATION

ON

OFF

ON

OFF

ON

OFF

ON

ON

OFF

ON (delayed)

ON (delayed)

DATA

F PAOO NUMBER
1 lA- 64-385-9414

^^^^ •̂••••••̂ ••••̂ MHM ÎM

Figure 7-5. Computer Power Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES- .
UNIT NAME:

STEP

10

15

20

25

30

35

40

45
50
60

65
70

80

90

100

110

EXP

120
130
140
150
160
170
175
180

PANEL

IE

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC
TRMC
TRMC

TRMC
TRMC

TRMC

TRMC

TRMC

TRMC

TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC

LVDC MANUAL EXERCISER (UNIT NO. 6902000

OPERATION

LAMP TEST tamp (Press and releasi
if ON)
LAMP TEST lamp (Preaa and
release if ON)
LAMP TEST lamp (Press and
release if ON)
MANUAL lamp (Press and release
AUTO/MANUAL if OFF)
FREE RUN SS lamp (Press and
release if ON)
FREE RUN READER lamp (Press
and release if ON)
ADV CTR lamp (Press and release
if ON)
SEL ADR lamp
"1" lamp (Press and release if ON)
POWER ON (Press and release if
ON)
POWER OFF lamp
Quadrant ADR 1 lamp (Press and
release if ON)
Quadrant ADR 2 lamp (Press and
release if ON)
Quadrant ADR 3 lamp (Press and
release if ON)
Quadrant ADR 4 lamp (Press and
release if ON)
Quadrant ADR 5 lamp (Press and
release if ON)
If both INV ERR and ADR 6 lamps
are OFF, omit steps 120 through 180
Press and release ADR 1 lamp
Press and release ADR 2 lamp
Press and release ADR 3 lamp
INV ERR
Press and release ADR 1 lamp
Press and release ADR 2 lamp

ADR 6 lamp
Press and release ADR 3 lamp

NORMAL
INDICATION

OFF

OFF

OFF

ON

OFF

OFF

OFF
ON
OFF

OFF
ON

OFF

OFF

OFF

OFF

OFF

ON
ON
ON
OFF
OFF
OFF
OFF
OFF

DATA

Figure 7-6. Initialization Procedure (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. , VDC MANUAL EXERCISER |UNIT NO. 6902000

STEP

EXP

190 1

191
200

210
220

230
240
250
260
270

280
285
290

300
310
320

330
340
350
360

380

390
400

410

420

AIBICI

PANEL

TRMC

TRMC
TRMC

TRMC
TRMC

TRMC
IE
IE
IE
IE

IE
IE
IE

IE
IE
IE

IE
IE
IE
IE

MLDD

MLDD
MLDD

MLDD

MLDD

0 E F C

H I 1

OPERATION

If all of the word counter lamps 2 0
through 2-12 are OFF, omit steps
190 through 220
Press and release ADV CTR/SEL
ADR
ADV. CTR
Continually press and release each
word counter until all quadrants in
all lamps are off starting with the
lowest order lamp in the counter
which is on.
All word counter lamps
Press and Release ADV CTR/SEL
ADR
SEL ADR
Position PHASE switch to NONE
Position BIT GATE switch to NONE
Position CLOCK switch to NONE
MANUAL HALT lamp (Press and
release if OFF)
OP lamp (Press and release if ON)
TP lamp
I/O Reg. No. 1 lamp (Press and
release if ON)
Press and release RESET
All I/O Reg. No. 2 lamps
Press and release I/O Reg. No. 1
lamp
Press and release RESET
All I/O Reg. No. 1 lamps
Press and release ERROR RESET
All ERROR lamps (Except COMPTR
ALARM)
Position DISPLAY SELECT switch
to NONE
Position WORD switch to T
ERROR OVER RIDE lamp (Press and
Releease if ON)
DISPLAY SERIAL OUT lamp (Press
and release if ON)
MEMORY LOADER REPEAT lamp
(Press and release if ON)

1 H 1 J K L M|N|0|P|0|R|PAOC|0

NORMAL
INDICATION

ON

OFF

ON

ON-
OFF
ON

OFF

OFF

ON

OFF

OFF

OFF

OFF

OFF

F|PAOE8| Ml
1 lA- 6<

DATA

JMBER
1-385-9414

Figure 7-6. Initialization Procedure (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-

UN »T NAME'. LiVDC MANUAL EXERCISER 1UNIT NO. 6902000

STEP PANEL OPERATION
NORMAL

INDICATION DATA

10
20
30
40
50
60
70
80
90
100
110
120
130

140
150
160
170
180
190
200
210
220
230
240
250
2bO
270
280
290
300
310
320
330
340
350
360
370
380
390

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

LDD
LDD

Press and release DS 1
COMMAND DS 1 lamp
Press and release DS 2
COMMAND DS 2 lamp
Press and release DS 3
COMMAND DS 3 lamp
Press and release DS 4
C O M M A N D DS 4 lamp •
Press and release DM 1
COMMAND DM 1 lamp
Press and release DM 2
COMMAND DM 2 lamp
Press and re lease DATA ADDRESS
COMMAND DX/SX
DATA ADDRESS COMMAND DX lamp
DATA ADDRESS COMMAND SX lamp
Press and release OP4
COMMAND OP 4 lamp
Press and release OP 3
COMMAND OP3 lamp
Press and release OP 2
COMMAND OP 2 lamp
Press and release OP 1
COMMAND OP 1 lamp
Press and release DM 3
C O M M A N D DM 3 lamp
Press and re lease DM 2
COMMAND DM 2 lamp
Press and re lease DM 1
COMMAND DM 1 lamp
Press and release DS 4
COMMAND DS 4 lamp
Press and release DS 3
COMMAND DS 3 lamp
Press and release DS 2
COMMAND DS 2 lamp
Press and release DS 1
COMMAND DS 1 lamp
Press and release OA4
COMMAND OA4 lamp

ON

ON

ON

ON

ON

ON

ON
OFF

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

ON

Figure 7-7. Tape Reader Register Checks (Sheet 1 of 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

400
410
420
430
440
450
460
470
480
490
500

510
520
530
540
550
560
570
580
590
600
610
620

630
640
650
660
670
680
690
700
'710
720

A|| c-£.

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
AlLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
.MLDD
MLDD

ole F o
L--

LVDC MANUAL EXERCISER | UNIT NO, 6902000

OPERATION

Press and release OA5
COMMAND OA5 lamp
Press and release OA6
COMMAND OA6 lamp
Press and release OA7
COMMAND OA7 lamp
Press and release OA8
COMMAND OA8 lamp
Press and release OA9
COMMAND OA9 lamp
Press and release Data Address
Command DX/SX
Data Address COMMAND DX lamp
Data Address COMMAND SX lamp
Press and release OP 4
COMMAND OP 4 lamp
Press and releae OP 3
COMMAND OP 3 lamp
Press aadalease OP 2
COMMAND OP 2 lamp
Press and release OP 1
COMMAND OP 1 lamp
Press and release DM 3
COMMAND DM 3 lamp

NOTE: COMMAND SIGN thru DATA
12 switches will cause SYL 1 Parity
BIT lamp to go ON it OFF.

Press and release DATA 2
GOMMA-ND-^ATA-i lamp
Press and release DATA 1
DATA COMMAND 1 lamp
Press and releae DATA SIGN
DATA COMMAND SIGN lamp
Press and release OA1
COMMAND OAl lamp
P*BB~B and r«le*«e OA2
COMMAND OA2 lamp

H!I j k L]M[N o P o ftfpAoe aTT II „. 1^ —

NORMAL
INDICATION

ON

ON

ON

ON

ON

OFF
ON

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

DATA

F PA0C8 NUMBER
£.64-385-9414

Figure 7-7. Tape Reader Register Checks (Sheet 2)
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( INTERNATIONAL BUSINESS MACHINES-

UNIT NAME; L

STEP

730
740
750
760
770
780
790
800
810
820
830
840
850
860
8*0
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100

AIBICI

PANE]

MJLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

DIE IF 1C

VDC MAUAL EXERCISER I UNIT NO, 6902000

OPERATION

Press and release OA3
COMMAND OA3 lamp
Press and release QA4
COMMAND OA4 lamp
Press and release OA5
COMMAND OA5 lamp
Press and release OA6
COMMAND OA6 lamp
Press and release OA7
COMMAND OA7 lamp
Press and release OA8
COMMAND OA8 lamp
Press and release OA9
COMMAND OA9 lamp
Press and release DATA 8
DATA COMMAND 8 lamp
Press and release DATA 7
DATA C OMMAND 7 lamp
Press and release DATA 6
DATA COMMAND 6 lamp
Press and release DATA 5
DATA COMMAND 5 lamp
Press and release DATA 4
DATA COMMAND 4 lamp
Press and release DATA 3
DATA COMMAND 3 lamp
Pr«ee and release DATA 2
DATA COMMAND 2 lamp
Press and release DATA 1
DATA COMMAND 1 lamp
Press and release D ATA SIGN
DATA COMMAND SIGN lamp
Press and release OAl
COMMAND OAl lamp
Press and release OA2
COMMAND OA2 lamp
Press and release OA3
COMMAND OA3 lamp

NOTE: COMMAND DATA 13 thru
DATA 25 switch will cause SYL 0
PARITY BIT lamp to go ON_fe OFF

NORMAL
INDICATION

ON

OFF

IFF

OFF

QFF

OFF

OFF

ON

ON .

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

DATA

' iHl l lJ lKlLlMlNlOlPlOlRlPAOClOFlPAOESl. NUMBER
XTT li i i i i i i i | i ii i i i i - î •JL^M^MMMHMBH^^^^M^MHi

Figure 7-7. Tape Reader Register Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES -

UNIT NAME: .LVDC M A N U A L EXERCISER |UNIT NO.

BTEP

Note

1110
1 120
11.50
1140
1150

All 1C

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD

0 t F C
X| § 1

OPERATION

COMMAND DATA 13 through DATA
25 swi tch wi l l cause SY LO par i ty
bit , tmp to go on and o f f .

Press and release DATA 14
DATA COMMAND 14 lamp
Press and re lease DAT.A 13
DATA C O M M A N D 1 3 lamp
P r e s H and re lease DATA 12

\ H i j KILIMIN|O|P|O|R|PAOE|O

NORMAL
INDICATION

ON

ON

6902000

DATA

• j

FJPAOES NUMBER
1 A- 64-385-9414

Figure 7-7. Tape Reader Register Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC M A N U A L EXERCISER . (UNIT NO. 6902000

STEP

1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1 550
1360
1370
1 380
1390
1400
1410
1420
1430
1440
1430
1460
1470
1480
1400
1500
1 5 ) 0
1520
1530
1540
1550
1560

AIIICI

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
M LDD
M L D D
MLDD
MLDD
M L D D
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

Die IF ic

OPERATION

D A T A C O M M A N D 12 lamp
Press and re lease DATA 11
D A T A C O M M A N D 11 lamp
Press and re lease DATA 10
D A T A C O M M A N D 10 lamp
Press and re lease DATA 9
DATA C O M M A N D 9 lamp
Press and re lease DATA 8
D A T A COMMAND 8 lamp
Press and re lease DATA 7
D A T A COMMAND 7 lamp
Press and re lease D A T A 6
D A T A C O M M A N D 0 lamp
Press and relea.se DATA 5
D A T A COMMAND 5 lamp
Press and re lease D A T A 4
DATA COMM AND 4 lamp
Press and re lease DATA 3
DATA C O M M A N D 3 lamp
Press and re lease DATA 20
DATA COMMAND 20 lamp
Press and re lease DATA 19
DATA C O M M A N D 19 lamp
Press and re lease D A T A 18
D A T A C O M M A N D 18 lamp
Press and re lease D A T A 17
D A T A C O M M A N D 17 lamp
Press and re lease DATA 16
DATA C O M M A N D 16 lamp
Press and release DATA 15
DATA C O M M A N D 15 lamp
Press and re lease DATA 14
D A T A COMMAND 14 lamp
Press and release D A T A 13
DATA COMMAND 1 5 lamp
Press and release D A T A 12
DATA COMMAND 12 lamp
Press and re lease DATA 11
D A T A C O M M A N D 11 lamp
Press and release DATA 10
DATA C O M M A N D 10 lamp

lHllljlKlLlM|N|0|P|Q|R|PAOE|a
xTi 1 1 1 1 1 1 1 1 1 1 J i i i i i ^ i

., NORMAL
INDICATION

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

DATA

PIPAGES NUMBER
| A- 64-385-9414

Figure 7-7. Tape Reader Register Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC M A N U A L EXERCISER {UNIT NO,

STEP

1570
1580
1590 1
1600 1

1 1 6 1 0
1620
1630
1640
1630
1660
1670
Ib80

1 1 6 9 0
1700
1705
1710
1720
17.50
1740
1750
1760
1770
1780
1790
1800
J 8 1 0
1820
1830
1840
1850
1860
1870
1880
1890
1900
1 '-.' 1 0
1?20
1930
1940
1950
1960
1970

AIBICI

PANEL
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

IMLDD
IMLDD

ole IF <
xl I [ 1 L

OPERATION
Press and release DATA 9
D A T A COMMAND 9 lamp
Press and release D A T A 25
DA'l A COMMAND 25 lamp
Press and release DATA 24
DATA COMMAND 2-1 lamp
Press and release DATA 23
DAI A COMMAND 23 lamp
Press and release D A T A 22
DATA C O M M A N D ?2 lamp
Press and re lease DATA 21
DATA C O M M A N D 21 lamp
Press and re lease ADR 1 lamp
P r e s B and release ADR 2 lamp

ADR 6 lamp
Press and re lease ADR 3 lamp
Press and re lease ADR 4 lamp
Press and release ADR 5 lamp
Press and release DATA 20
DATA COMMAND 20 lamp
Press and re lease D A T A 19
D A T A COMMAND 19 lamp
Press and relea.se DATA 18
DATA COMMAND 18 lamp
Press and r e l ea se DATA 17
D A T A COMMAND 17 lamp
Press and re lease DATA 16
DATA C O M M A N D I fa lamp
Press and release DATA 15
D A T A C O M M A N D 15 lamp
Press and release D A T A 25
D A T A C O M M A N D 25 lamp
Press and releaee DATA 24
DATA C O M M A N D 24 lamp
Press ,ind release DATA 23
DATA C O M M A N D 23 lamp
Press and release DATA 22
D A T A C O M M A N D 22 lamp
Press and release DM 2
C O M M A N D DM 2 lamp
Press and release DM 1
C O M M A N D DM 1 lamp

DCO-64-941

)|H I|J|K|LIM|N|O|P|Q|R|PAOE|O
I HIM 1 i 1 1 1 "' 1

N O R M A L
INDICATION

OFF

ON

ON

ON

ON

ON
ON
OK
ON
ON
ON
ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

ON

6902000

DATA

—

F PAGES NUMBER
A- 64-385-9414

Figure 7-7. Tape Reader Register Checks (Sheet 6)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; LVDC MANUAL EXERCISER | UNIT NO.

STEP
1980
1990
2000
2010
2020
2030
2040
2050 ,1
2060 I
2070
2080
2090

.3000
3010
3020
3030

3040

3050
3060
3070
3080
3090
4000

(4W4 :-;• '
:&o '*
4030
4040

4050
4060
4070

4080
4090
4100
4110
4120
4130

Alllcl

PANEL
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
TRMC
TRMC
TRMC
TRMC
TRMC
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
KJLDB
MLDD 1

.*&*>•]
MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
TRMC
TRMC
TRMC

fbie IP ic

OPERATION
Press and release DS 4
COMMAND DS 4 lamp
Press and release DS 3
COMMAND DS 3 lamp
Press and release DS 2
COMMAND DS 2 lamp
Press and release DS 1
COMMAND DS 1 lamp
Press and release DATA 21
DATA COMMAND 21 lamp
Press and release ADR 1 lamp
Press and release ADR 2 lamp
Press and release ADR 3 lamp
Press and release ADR 4 lamp
Press and release ADR 5 lamp
Press and release DATA tilGN and
DATA 1 through 25
DATA COMMAND SIGN and
COMMAND 1 through 25 lamps
Press and release OA1 through OA9
COMMAND OA1 through OA9 lamps
Press and release OP 4 through OP 1
COMMAND OP 4 through OP 1 lamps
Press and release DM 3
COMMAKO DM 3 Lamp
fe*«B and releaW DATA ADDRESS
COMMAND DX/SX

F COkl&AND DX lamp
COMMAND SX lamp
Press and release COMMAND
DISPLAY RESET
DATA ADDRESS COMMAND DX lamp
DATA ADDRESS COMMAND SX lamp
DATA COMMAND SIGN and COM-
MAND 1 through 25 lamps
COMMAND OA1 through OA9 lamps
COMMAND OP1 through OP4 lamps
COMMAND DS 1 through DS 4 lamps
Press and release ML/DD.
ML lamp
DD lamp

!ufUK|L|M|N|o|P|0|R|PAOE|0

NORMAL
INDICATION

ON

ON

ON

ON

OFF
OFF
OFF
OFF
OFF
OFF

ON

ON

ON

ON

OH •»••
OFF

OFF
ON
OFF

OFF
OFF
OFF

OFF
ON

DCO-64-941

6902000

DATA

':"'•

FJPA0ESJ NUMBER
I 1 A" 64-385-9414

Figure 7-7. Tape Reader Register Checks (Sheet 7)
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INTERNATIONAL WllUm MACMtMCI- ,
UNIT NAME; LVDC MANUAL EXERCISER I UNIT Na 6902000

STEP PANEL
"TrTtT^
41 SO

4160

4170 1

4180

1 4190
4200
4210

4220

4230

4240

4250

4260
4270

4280
4290

14300

4310
4320
4330
4340

.

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

i M L D D

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD

-
MLDD
MLDD
MLDD
MLDD

OPERATION
DATA lamp on DATA/INS twitch
(Press and release if ON)
Free a and release IM 3 through IM 1
and DX/SX
COMMAND IM 3 through IM 1 and
INSTR.. ADDRESS COMMAND DX Ian
Press and release SYL O/I and IS 4
through IS 1
COMMAND SYL 1 and IS 4 through
IS 1 lamps
Press and release A8 through Al
COMMAND A8 through Al lamps
Press and release IM2, IM3, IM1,
DX/SX, SLY O/l . IS4 through IS 1
and A8 through Al
COMMAND IM2, IM3, IM1, DX.
SYL1, IS4 through IS1, and A8
through Al lamps
Press and release IM2, IM1. IM3,
IS1. through IS4, A8 through Al,
DX/SX and SYL O/l
COMMAND IM2, IM1, IM3, IS1
through IS4. A8 through Al, DX and
SYL 1 lamps
Press and release the ADDRESS
COMPARE DATA/INS switch
DATA lamp
COMMAND IM1 through IM3, IS1
through IS4, A8 through Al, DX and
SYL 1 lamps
Press and release IM3
Verify that COMMAND IM3 lamp
remains OFF
Verify that TIMING TRCP lamp is
ON when IM3 lamp is pressed and go
OFF when IM3 is released
ACME PARITY BIT lamp
Press and release DATA/INS
INS lamp
DATA lamp

NORMAL
INDICATION

OFF

psON

ON

ON

OFF

ON

ON

OFF

OFF

ON/OFF
ON

ON
OFF

DATA

Bui lannrjnfnnnnRiinnnn! '^jy^^P^g^JH
•- '

Figure 7-7. Tape Reader Register Checks (Sheet 8)
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INTERNATIONAL BUSINESS ^AcJwNEI-
UNIT NAME* LVDC MANUAL EXERCISER {UNIT NO. 6902000

STEP

10
20
50

40
50
60

70

80

90
100

.110
120
130
140
150
160
170
180
190 .
200
210
230
240
250
260
280
290
300
310
320
330
340
350

Alllc

PANEL

TRMC
TRMC
TRMC

TRMC
TRMC
TRMC

TRMC

TRMC

TRMC
TRMC
IE
IE
MLDD
IE
IE
IE
MLDD
IE
IE
IE
MLDD
IE
IE
IE
MLDD
IE
IE
IE
TRMC
TRMC
TRMC
IE
IE

OPERATION

Press and release ML/DD
ML lamp
Press and release PWR ON/PWR
OFF
PWR OFF Lamp
PWR ON lamp
Press and release PWR ON/PWR
OFF
PWR OFF. FORWARD and STOP
lamps
PWR ON, M A N U A L ADVANCE
TAPE and REVERSE lamps
Press and release FREE RUN SS
FREE RUN SS lamp
Press and release ERROR RESET
V e r i f y TRCP lamp
Press and release IS 1
TRCP lamp
Press and release ERROR RESET
TRCP lamp
Press and release IS 2
TRCP lamp
Press and release ERROR RESET
TRCP lamp
Press and release IS 3
TRCP lamp
Press and release ERROR RESET
TRCP lamp
Press and release IS 4
TRCP lamp
Press and release ERROR RESET
TRCP lamp
Press and release A U T O / M A N U A L
AUTO lamp
M A N U A L lamp
TRCP lamp
Press and hold ERROR RESET

' ' '0|P|Q|R|PMI[OI

NORMAL
INDICATION

ON

OFF
ON

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON
OFF
ON

DC O- 64- "41

DATA

PlPAOQI NUMBER
1 IA. 64-385-9414

Figure 7-8. Tape Reader Check and Controls Check (Sheet 1 of 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. LVDC M A N U A L EXERCISER J U N I T N O , 6902000

STEP

360
370
380
390
400
410
420
430
440
450
460
470

480
490
500
510
520
530
540
f>50

560
570
580
590
600
610
020
630
640
650
660
670

680
690
700
710
720

A1BIC
x i j

PANEL

IE
IE
IE
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
IE
IE
TRMC

TRMC
TRMC
TRMC
MLDD
IE
MLDD
FE
TRMC

TRMC
TRMC
TRMC
TRMC
TRMC
T RMC
TRMC
TRMC
T R M C
TRMC
TRMC
IE

TRMC
TRMC
TRMC
TRMC'
TRMC

[p E IF cLin:

OPERATION

TRC.P lamp
Ri- lease ERROR RESET
TRCP lamp
Press and re lease A U T O / M A N U A L
M A N U A L lamp
AUTO lamp
Press and re lease FREE RUN SS
FREE RUN SS l a m p
M A N U A L A D V A N C E TAPE lamp
P r e s s and re l ease E R R O R RESET
TRCP lamp
Pres s and r e l ease PWR O N / P W R
OFF
PWR OFF lamp
PWR ON lamp
Pl iu lo l a m p in Tape Read Head
Press and hold IM3
TRCP I. imp
R e l e a s e I M 3
TRCP l a m p
P r e s s a n d re lease M A N U A L A D V A N C
TAPE
STOP lamp
Press a n d r e l ease A U T O / M A N U A L
Press and re l ease M L / D D
Press and re lease M E M O R Y SIM
D i s p l a y w i l l no t change f rom step 560
Press and r e l e a s e FREE RUN SS
FREE RUN SS l a m p
PWR ON lamp
PWR OFF lamp
STOP lamp
M A N U A L A D V A N C E TAPE lamp
TRCP lamp may now he e i the r on or
of f
AUTO l.imp
M A N U A L Lamp
Press and re lease FREE RUN SS
FREE RUN SS lamp
M A N U A L A D V A N C E TAPE lamp

• 1 1 • 1 ••^VVIH

N O R M A L
INDICATION

Flashing

ON

ON
OFF

OFF
OFF

OFF

OFF
ON
ON

ON

OFF ;

OFF

ON
OFF
ON
ON
ON

CN
OFF

OFF
OFF

•̂ •••••••̂ •••M

DATA

{STTj K|L|M|N|O|P|Q|R|PAQE|OF PAGES NUMBILR

Figure 7-8. Tape Reader Check and Controls Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER (UNIT NO,

STEP

730

740
750

760
770

1 780
1 790

800
810
820
830
840
850
860

870
880

890

900
910
920

930

940
950

960

970
980
990

1000
1010

TTiTcl

PANEL

TRMC

TRMC
TRMC

TRMC
IE
IE
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC

TRMC
TRMC

TRMC

TRMC
TRMC
TRMC

TRMC

TRMC
TRMC

TRMC

TRMC
TRMC
TRMC

TRMC
TRMC

DIE IF 1C

OPERATION

Press and release PWR ON/PWR
OFF
PWR ON/PWR OFF lamps
Press and release PWR ON/PWR
OFF
c^WR ON/PWR OFF lamps
Press and release ERROR RESET
TRCP lamp
PWR OFF lamp
PWR ON lamp
START lamp
Press and release A U T O / M A N U A L
AUTO lamu
MANUAL lamp
START lamp
Press and release FREE RUN
READER
FREE RUN READER lamp
The R i g h t Capstain wheel is now
touching the Right Drive Magnet on ,
Tape Spooler

Press and release FORWARD/
REVERSE
FORWARD lamp
REVERSE lamp
The Left Caps ta in wheel is now
t o u c h i n g the Left Drive Magnet on the
Tape Spooler
Press and release FREE RUN
READER
FREE RUN READER lamp
The Left Capsta in wheel is no longer
touching the Drive M a g n e t .
Press and release FORWARD/
REVERSE
REVERSE lamp
FORWARD lamp
Press and rtlease PWR ON/PWR
OFF
PWR ON lamp
PWR. OFF lamp

— -• • 1 ,̂̂ MM

U.UKlLlMlNlolPlQiRlPAaElo

NORMAL
INDICATION

Unchanged

Unchanged

OFF
OFF
ON
ON

OFF
ON
OFF

ON

OFF
ON

OFF

OFF
ON

OFF
ON

6902000

DATA

FlPAOES NUMBER
I A-64-385-9414

Figure 7-8. Tape Reader Check and Controls Check (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME '• LVDC M A N U A L EXERCISER J U N I T N O ,

STEP

10

20

50

40

50

60

70

80

90

100

no
120

no

140

AiBIC

PANEL

Tape
Spooler

o e F (vl r i!

OPERATION

Place r ee l with ACME self tes t tape
on l e f t spooler hub wi th edge of tape
i losest to sprocket holes t o w a r d the
pane l . The tape must feed upward
off the l e f t side of tho ree l .
Placo empty ree l on r i g h t spooler
h u b .
•Vssurc th.it tlie tape gu ide on the
f r o n t of the photocel l block assembly
is in i ts down p o s i t i o n .
Si rip approximately six fee t of tape
off the l e f t ree l and th read spooler-
reader as fo l lows :
Tape goes be tween the lower side
fixed r o l l e r and n o n - r o t a t i n g p in .
A r o u n d the r i g h t side of the lower
ro l le r on the le f t tension arm
A r o u n d the l e f t side of the middle
le f t f i x e d ro l l e r
A r o u n d the r ight side of the upper
roller on the left tens ion arm.
Around the Lef t side of the upper left
f ixed r o l l e r .
Over the l e f t t ens ion spring on the
reader
Over the lef t ro l le r on the reader
Between the lef t capstan and pinch
roller
Through the slot in the left brake
assembly
Under the left p in , spring hold-down
device and r ight pin of the photocell
block assembly passing over the phott
cel l under the sp r ing hold-down
device .

- — — — ̂  — ̂ — ̂ ^^^^^"

H 1 J K|L|M|N|0|P|Q|lt|PA0E|0

NORMAL
INDICATION

-

6902000

DATA

FIPAOESI NUMBER
1 IA- 64.385-9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 1 of 15)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAM€'< LVDC MANUAL EXERCISER |UNITNO, 6902000

STEP

150

170
180

190

200

210

220

230

240
250

260

270

280

290

300

301

302

PANEL

Tape
Spooler

'.' _*. £

"J- ••

• >' '*"?'-•.
•• 'S^y

"..-. •*. •* "/*•'
'. !.

TRMC

MLDD

IE

IE

IE

AJilCIOICIFIC

OPERATION

Through the slot in the right brake
assembly.
Between the right capstand and pinch
roller.
Over the right roller on the reader.
Over the right tenstion spring on the
reader .
Around the right side of the upper
right fixed roller.
Around the left side of the upper
roller on the right tension arm.
Around the right side of the middle
right f ixed roller.
Around the left side of the lower
roller on the right tension arm.
Down between the lower right fixed
roller and non-rotating pin.
Down on the right side of the tape reel;
Position the tape so that the leader
portion following the punched t i t le is
over the photocell and raise the guide
on the f ron t of the photocell assembly
Attach the tape to r ight reel taking up
excess tape by rotating reel c lockwis<
until r ight tension arm is located at
the approximate center of its swing .
Adjust tape tension on left side by
rotating lef t reel u n t i l tension arm is
located at the approximate center of
its swing.
Press and release ERROR DEVICES
TEST SWITCH. Except

Press and release COMPUTER DIS-
PLAY RESET
Press and release ERROR RESET

MANUAL MLC INH lamp (Press and
release if ON)
MANUAL SSC INH lamp (Press and
release if ON)

!H!I |J|K|L|M|N|O|P|Q|R|PAOC|O

NORMAL
INDICATION

All e r ro r lamp
ILLEGAL PAT]

ON

All e r ro r lampi
OFF

OFF

OFF
DCO. 64-941

DATA

FlPAOES NUMBER
1 A (-.A to C QA 1 A

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. LVDC M A N U A L E X E R C I S E R | UNIT NO,6902000

STEP PANEL OPERATION
N O R M A L
IN DIG A'J ION- DATA

T R M C Press and
OFF

P\VR O N / P W R wor On - ON
JM\vi-r Ofl'-OFF

PAGES! NUMBER
04- 5 8 5 - 9 4 1 4

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 3.)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER |UNIT N0>902000

STEP
3ZO

330
340

350

PANEL
TRMC

IE

TRMC

360 I TRMC

370

380
.

1 390
1

400

-110
420
430

440
450
460
470
480

490

500
510
520
>2S

TT¥Icl

TRMC

TRMC

TRMC

MLDD

MLDD
MLDD
MLDD

IE
IE
IE
TRMC
TRMC

TRMC

IE
IE
TRMC
TRMC

Die IF K

OPERATION

Press and release ADV CTR/SEL
ADR
Press and release MANUAL HALT
Allow f ive minutes for tape reader to
warm up before proceeding.
Press and release MANUAL AD-
VANCE TAPE. Tape advances and
stops af ter f i r s t tape word
Press and release MANUAL AD-
VANCE TAPE. Tape advances one
tape word
Press and release 2 ° , 2 1 , 2 ^ , ADR1,
six t imes in succession.
Press and release AUTO/MANUAL

Press and release START
Tape runs th rough automatic tes ts .
In approximately 27 seconds tape
stops .

COMMAND DS1, OP1 , OP2.OP3,
OP4,ISX,SYLO, DSX.SIGN, and 1
lamps
Pari ty SYL1 lamp
COMPUTER ISX.SYLO.DSX lamps
Lamps other than Command and
Computer undetermined •
Serial Parity error
All other Error lamps
Lamps other than error unde te rminec
Tape Address
Auto , ML, PWR ON, FORWARD, STOI
and ADV CTR lamps
Press and release START switch,
tape docs not advance
Press and release ERROR RESET
Serial Parity Error
Press and release START -
Tape advances and stops

NORMAL
INDICATION

ADV CTR - ON
SEL ADR -OFF
OFF

TWC = 00001

TWC = 00002

TWC = 00000
Auto - ON
Manual - OFF

ON
ON
ON

ON
OFF

02757
t

ON

OFF

DATA

|H!« ljlKklMlNlolp|QlR|PAft€|Of|PAOE8| NUMBER

fUgMgBgBfBB^^AB^MHM>HMM^B|l*^M^MB^^

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 4)

in-7-32



INTERNATIONAL BUSINESS MACHINES*
UNIT NAME*. LVDC MANUAL EXERCISER I UNIT NO. 6902000

STEP

530
540
550

'560
570
580
585
590
600
610
620
630
635
640
650
660
670
680
690
695
•700
710
720 •
730
740
745

750
760
770
780
790
800
80.5
810
820
830
840
850

Ui|£

PANEL

TRMC
IE
MLDD

IE
IE
TRMC
TRMC
TRMC
IE
IE
IE
TRMC
TRMC
TRMC
IE
MLDD
IE
IE
TRMC
TRMC
TRMC
IE
IE
IE
TRMC
TRMC
TRMC
IE
IE
IE
IE
TRMC
TRMC
TRMC
IE
IE
IE
IE

£1&JCJ|

OPERATION

Tape Address
SS MSC and TRS lamps
COMPUTER IM1
Disregard other lamp*
Press and release ERROR RESET
All ERROR lamps
Press and release START.
Tape advances and stops. :
Tape Address
SSMBR and TRS lamps
Press and release ERROR RESET
All ERROR lamps
Press and release START.
Tape advances and atops.
Tape Address
SSMDR and TRS lamp
IM1
Press and release ERROR RESET
All ERROR lamps
Press and release START.
Tape advances and stops
Tape Address
I/O 1
Press and release ERROR RESET
All ERROR lamps
Press and release START.
Tape advances and stops.
Tape Address
1/02
All other errors
Press and release ERROR RESET
All ERROR lamps
Press and release START
Tape advances and stops.
Tape Address
TRS and SER lamps
All other error lamps
Press and release ERROR RESET
All ERROR lamps

NII u|K|UM|Nr0iriQmimu|oi

NORMAL
INDICATION

02760
ON
ON

OFF

02761
ON

OFF

02762
ON
ON

OFF

02763
ON

OFF

02764
ON
OFF

OFF

02766
ON
OFF

OFF

DCO-64-941

DATA

HPA6ESI NUMBCN
1 IA~ 64-385-9414

'Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME* LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

860
865
870
880
890

900
910
920
925

930
940
950

960
970
980
985
990.
1000
1010
1020
1030
1040
1045
1050
1060

1070
1080
1090

1100
1105

1110

Iff c
£111

PANEL

TRMC
TRMC
TRMC
IE
IE

IE
IE
TRMC
TRMC
TRMC
IE
MLDD

IE
IE
TRMC
TRMC
TRMC
IE
MLDD
IE
IE
FRMC
TRMC
TRMC
IE

MLDD
vtLDD
tE

TRMC
TRMC
TRMC

OPERATION

Press and release START.
Tape advances and stops
Tape Address
AI3 and SER
All other error Lamps
Disregard all other lamps.
Press and release ERROR RESET
All ERROR lamps
Press and release START.
Tape advances and. stops
Tape Address
TRS.PAR.SSMBR, and HOPC 1 lamps
Computer DM L lamp
Disregard all other lamps
Press and release ERROR RESET
All ERROR lamps
Press and release START
Tap^ advance? and stops.
Tape Address
TRS, PAR.SSMBR and HOPC 1 lamps
Computer SYLO, ISX and DSX lamps
Press and release ERROR RESET
All ERROR lamps
Press and release START
Tape advances and stops.
Tape Address
'MfiMP^ SSMDR.SSMBR, HOPC 1, TRS
and SER lamps
Computer SYLO, ISX and DSX
All other computer SSM Display lamps
Preas and release ERROR RESET
All ERROR lamps
Press and release START.
Tape advances and stops.
Tapa Address

> tTfTi IH 1 J K LlM N DIP 9 ft PAOClOlTrrFTri 1 1 MI 1 1 1 j »

NORMAL
INDICATION

02767
ON
OFF

OFF

02771
ON

ON

OFF

02772
ON
ON

3FF

02773

DN
DN
3FF

)FF

02774

DCO-64-941

DATA

/\» 64-385-9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

STEP

1120
• 1 1 3 0
1140
1150
1160
1 165
1170
1180
1190
UOO
1210
1220
1225
1230
1240
1250
1260
1270
1280
1285
1290
1300
1310
1320
1330
1340
1345
1350
1360
1370
1375
1380
1390
1400
1405

1410
1420
1430
1435

1440

Af 9

PANEL

IE
MLDD
IE
IE
TRMC
TRMC

TRMC
IE
IE
IE
IE
TRMC
TRMC

TRMC
IE
MLDD
IE
IE
TRMC
TRMC
TRMC
IE
IE
IE,
TRMC
TRMC
TRMC
TRMC
IE
TRMC
TRMC
TRMC
IE
TRMC
TRMC

TRMC
IE
TRMC

TRMC
TRMC

> E P (

LVDC M A N U A L EXERCISER (UNIT NO. 6902000

OPERATION

SSMSC and HOPC1
Computer SYLO, ISX and DSX
Press and re lease ERROR RESET
All e r r o r Lamps
Press and release START
Tape advances and stops.

Tape Address
SSMDR and HOPC1
All other e r r o r lamps
Press and release ERROR RESET
All ERROR lamps
Press and release START
Tape advances and stops.

Tape Address
SSMSC and HOPC 1
Computer SYLO, ISX and DSX
Press and release ERROR RESET
All ERROR lamps
Press and release START
Tupe a . d \ a n c c s and stops
Tape Address
I ADR
Press and release ERROR RESET
All ERROR lamps
Press and release 1. 1 lamp
Press and release START
Tapr- a d v a n c e s and stops.
Tape Address
ALL lamp
Press and release START
Tape n d v a n ' ' f s and stops.

Tape Address
CH2 - 1, CH3 = 0 lamp
Press and release START.
Tape advances and s tops.
Tape Addres s
CHI = 0, CHJ = 1 larrn
Press and release START
T_<tj>q advances and stops.
Tape Addre s s

H T 7 7 K L M N O P O R PACE 01

NORMAL
INDICATION

ON
ON

OFF

02775
ON
OFF

OFF

02776
ON
ON

OFF

02777
ON

OFF
ON

03000
ON

03001 .
ON

03002
ON

03003

DATA

F PAGES NUMBER
A" 64-385-9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

1450
1460
1465
1470
1480
1490
1495
1500
1510
1520
1 525
1530
1540
15 u jO
1555
1560
1570
1580
1585
1590
1600
1610
1 6 1 5
H>20
1630
1640
1650
16oO
l e > 7 0
1675
1680
1690
1700
1710
1720
1 7 3 0
1 7 3 5
1740
1750
1760

Aisle]

PANEL

IE
TRMC
TRMC

TKMC
IE
TRMC
TRMC

TRMC .
IE
TRMC
TRMC
TRMC
IE
TRMC
TRMC
TRMC
IE
TRMC
TRMC
TRMC
IE
TRMC
TRMC
TRMC
IE
IE
IE
IE
TRMC
TRMC
TRMC
IE
IE
IE-
IE
T R M C

TRMC
TRMC
IE
IE

DIE IF 1CJrl 1 i i i

LVDC M A N U A L , EXERCISER . . |UNIT NO. 6'»02000

OPERATION

CHI - 1 , OH 3 = 0 lamp
Press and re lease START.
Tape advances and stops.

Tape Acltin.-ss

CH = 1 , CH2 = 0 Ump
Press and release START.
Tnpc advances and. stops .
Tape A d d r e s s

CHI =0, CH2 - 1
Press and release START.
Tape advance.- ; and . s tops .
Tape A d d r e s s
CH2 -.0 . CM 3 . 1 lamp
Press and re lease S T A R T .
Tape a d v a n c e :.- and s tops .
Tape A d d r e s r ,
CH2 - 1 , CH 3 = 0 lamp
Press and r e l e a s e START
Tape advances and stops

Tape A d d r e s s
A.I, I , l amp
Press and re lease S T A R T .
Tape a d v a n c e s and stops.
Tape Addre s s
BSE
A3 ^>
Pres s and release ERROR RESET
A l l E R R O R lamps
P - r s s a n d r e l e a s e START.
Tape a d v a n c e s a:id stops.
Tape Address
BSE
A 2 CH
Press and re lease E R R O R RESET
A l l E R R O R l a m p s
Press and re lease START
Tape advances and .stops.
Tape A d d r e s s

BSE
Al G5

i H i J|K|L|M|N|O|P O|R PAGE o

NORM At ,

INDICATION

ON

03004

ON

03005

ON

03006

ON

0 3 0 0 7

ON

0 3 0 1 0

ON

0.301 1
ON
ON

OFF

0.3012

ON-
ON

OFF

0301 3
ON
OX

DCO-64-941

DATA

F PAGES NUMBER
A- 64-385-94H

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 8)

HI-7-36



INTERNATIONAL BUSINESS MACHINCS-
UNIT NAME; LVDC M A N U A L EXERCISER - -' |UNIT NO. 902000

STEP | PANEL

1770 i
1780
1790
1800
1805
1810
1820
1830
1840

1845
1850
1860

1865
1866
1867

1868
1870
1880

1890

1900
mo
1920

1930
1940
1950

1960

1970
1980
1990

2000
2010
2020

OTIC]

IE
IE
TRMC
TRMC
TRMC
TRMC
IE
TRMC
TRMC

TRMC
TRMC
TRMC

TRMC
TRMC
TRMC

TRMC
TRMC
TRMC

TRMC

TRMC
TRMC
TRMC

TRMC
TRMC
TRMC

TRMC

TRMC
TRMC
TRMC

TRMC
IE
IE

DtlFli
T i i

OPERATION
Press and release ERROR RESET
All ERROR LAMPS
Press and release the l l a m p -
Press and release START.
Tape advances and stops.
Tape Address
SE2
Press and release AUTO/MANUAL
Press and release MANUAL AD-
VANCE TAPE.
Tape advances and stops.
Tape Address
Press and release MANUAL AD-
VANCE TAPE
Tape advances and stops.
Tape Address
Press and release MANUAL AD-
VANCE TAPE
Tape advances and stops
Tape Address
Press and release FORWARD/
REVERSE
Press and release MANUAL AD-
VANCE TAPE
Tape goes in reverse and stops
Tape Address
Press and release MANUAL AD-
VANCE TAPE
Tape goes- in reverse and stops
Tape Address
Press and release FORWARD/
REVERSE
Press and release MANUAL AD-
VANCE TAPE
Tape advances and stops.
Tape Address
Press and release MANUAL AD-
VANCE TAPE
Tape Address
Press and release ERROR RESET
ERROR lamp

' ' ' : ^__^^_^^^^

H i Ijl-tklylMlolplolfllPAuTo

NORMAL
INDICATION

OFF
OFF

03016
ON

Manual ON

03017

03020

03021

03023

03024

Forward ON

03026

03027

OFF
DCO-64-94

rlfASESI 5
1 lA- <>

DATA

',

••̂ •••••Î H

UMBER
4-385- 9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. jr

STEP

2030
2040
2045

PANEL

TRKfC
TRMC
TRMC

V

'\

.•:. • .% - : ' . -•- .- - v "* . . *"• "

VDG MANUA'U'E:YFR?'t«rP ' "JtlNIT ̂ NO. -b^QZibOlJ;^.

•''"'• OPERATION

Press and release AUTO/MANUAL1 ;

Press and release START : •••'•-•
Tape advances and stops • • - • ' •••'-•

; .

. ' . . . 1

NORM At,
INDICATION
, _ f \ - . -'•• • "' ' .. '

Auto ON y

DCO-64-941

DATA

" • '- i l"*

, - ' . j.

¥

Hriiiranr^ranf^fiinnrBrnrinn H HDnr*: A \J^\\ j Mi> JJ..I-1 ̂ BMI 1
|K| | |"1 III I F I ' I 1 1 Is 1 1 1 1 4^l 1 IA- 64.>83-^414

• • - - • " ' ': •"" •'.-— * • ' • « - - • ' • ---*.^-- ..^.- •*..-..--, ' r/ .•-•-^ , • ; - . . /

Figure 7-9. Automatic SelfT Check and_Tape Reader Controls Check (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

STEP

2050
20t>0
2070
2080
20 VO
2100
2110
2 1 2 0

12130
2140
2 1 5 0
2160
2170
2 1 8 U
21;.HJ
2 J 0 0
2210
2220
2230
2240
2250
2260
2270
2280
2'2'JO
2300
2 5 1 0
2320 '
2 3 3 0
2 5 4 0
2350

AIBICI

PANEL

TRMC
IE
[E
IE '
IE
TRMC
TRMC
TRMC
IE
IE
IE
IE
TRMC
TRMC
TRMC
IE
IE
IE
IE
TRMC:
TRMC
TRMC
TRMC
IE
IE
IE
T R M C
TRMC
TRMC
IE
IRMC

fee F C
\ T M i l

LVDC M A N U A L EXERCISER |UNIT NO,

OPERATION

Tape Address

V a r i o u s Al and A2 Voter e r r o r s
Al l A3 vo te r e r r o r s

Press and r e l ea se ERROR RESET
Al l e r r o r lamps

Press and release START
Tape advane.es and stops
Tape Address
V a r i o u s A2 and A 5 Vo te r e r r o r s
All Al vo te r e r r o r s
Press and re lease ERROR RESET
A l l e r r o r s
Press and re ease START
Tape a d v a n c e s and stops
T.i;-e A d d r e s s
V, i - i o n s Al and A 5 V o t e r e r r o r s
Al l A2 voter e r r o r s

Press and r e l ea se ERROR RESET
A l l e r r o r lamps
Press and re ease START
Tape a d v a n c e s and stops
Tape A d d r e s s
INV t RR
AOC
Press a n d r e l e a s e E R R O R RESET
E r r o r lamp
Press and re rase START
Tape a d v a T i c . e s and stops
Tape A d d r e s s
A l l e r r o r amps

P r e s s and re ease A U T O / M A N U A L

1 H 1 J K L M|N|O P 0 R PAGE 01

I 1 ' N '' ' ' ' '

N O R M A L
INDICATION

03032

ON
OFF

OFF

03034
ON
OFF

OFF

03036
ON
OFF

OFF

03040
ON
ON

OFF

03041

OFF
M a n u a l ON

6902000

DATA

PIPAGES! NUMBER
1 IA" 64-385-9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

2360

2*65

2370
2380
2390
2400
2410

2420
2430

2440
2450
2460
2470
2480
2490
2500
2510

2520
2530
2540

J

2550
2560
2570
2580
2590
2600
2610

2620
2630

2640

A|B|C]

PANEL

TRMC

TKMC
TRMC
TRMC
TRMC
TRMC
MLDD

TRMC
TRMC

TRMC
IE
IE
IE
IE
IE
TRMC
TRMC

TRMC
IE
MLDD

IE '
IE
IE
IE
TRMC
TRMC
TRMC

TRMC
TRMC

TRMC

D l E l F l C
xj 1 1 1 J L

I, V DC M A N U A L , EXERCISER J U N I T N O . 6'K)2000

OPERATION

Press and re lease ADV CTR/SEL

ADR
SEL ADR
Press and release ADR2

ADR 2 and ADR 6 lamps
Press a n d . r e lease A U T O / M A N U A L
AUTO lamp
Press and re lease ERROR OVER
RIDE
Press and release START
Tape r u n s t h r o u g h au toma t i c t e s t s
and s tops in approximate ly b seconds
Tape A d d r e s s

S E R I A L lamp
Press and re lease OP/TP
OP lamp
Press and release ERROR RESET
Al l ERROR lamps
Press and r e l ea se START
Tape r u n s t h r o u g h automat ic tes ts
and stops in approx ima te ly 1 . 5 sec
Tape Address
SERIAL lamp
Press and re lease ERROR OVER
RIDE
Press and release OP/TP
TP lamp
Press and re lease ERROR RESET
All ERROR Lamps
Press and re lease V E R I F Y ONLY
Press and re l ease START
Tape runs to end and r e w i n d s if no
e r r o r s e x i s t . Tape stops in
approximate ly 24 seconds .
Tape A d d r e s s
Press and re lease START nine t imes
On the n i n t h operat ion the tape com-
pletes rewinding and stops.
Tape Addres s

l l H l l U lKlL lMlNlOlP lOlRlPAOElO

N O R M A L
I N D I C A T I O N

ON

OFF

ON

ON

0350-1
ON

ON

OFF

03770
ON

OFF

ON

OFF
ON

t)64i.5

10033

DCO-64-941

DATA

PIPAGES NUMBER
| A" 64-385-9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E ;

STEP

2650

2660

2670
2fa80
2690

2700
2710

2720
27 }0

2740
2750
2760

2770
2780
2 7 < > 0
2800
28 1 0
2820
2825
2826
NOTE
28 JO
28-10
2850
28 o()
2870

2880
2881

2882
2883
2884

• 2885

P A N E L

TRMC

TRMC

TRMC
TRMC
TRMC

TRMC
TRMC

TRMC
T RMC

TRMC
MLDD
TRMC

TRMC

IE
M L D D
IE
TRMC
TRMC
TRMC
TRMC

TRMC
TRMC
TRMC
TRMC
TRMC

TRMC
TRMC

TRMC
TRMC
TRMC
TRMC

LVDC M A N U A L E X E R C I S E R . l U N I T N O .

OPERATION

Press and r e l ea se F O R W A R D /
R E V E R S E
F O R W A R D lamp

Press and re lease A U T O / M A N U A L
M A N U A L lamp
Press a n d r e l ea se M A N U A L A D -
V A N C E TAPE.
Tape a d v a n c e s and stops
Press a n d ho ld M A N U A L A D V A N C E
TAPE
Tape a d v a n c e s ami s tops
R e l e a s e , t hen p r e s s and re lease
M A N U A L A D V A N C E TAPE
Tape a d v a n c e s a n i l s tops
Pre s s and hold IS 4
Press a n d r e l ' - ' s e M A N U A L A D -
V A N C E TAPE
Tape does not a d v a n c e
T R C P l a m p
R e l e a s e IS 4

' I RCP l a m p
P r e s s a n d r e l ea se A U T O / M A N U A L
A U T O lamp
Press a n d r e l e a s e V E R I F Y O N L Y
V K K I F Y ONLY lamp
T i m e d s t eps f o l l o w
Pre s s and hold S T A R T (see 2870)
Tape a d v a n c e s
Press and r e l ea se STOP ( w i t h i n •< sec
Tape s tops
V e r i f y START and STOP lamps w e r e
o f f w h i l e tape w a s r u n n i n g a n d came
on \ \ h e n t ape s t opped .
R e l e a s e S T A R T

Press and r e l ease F O R W A R D /
R E V E R S E
REVERSE lamp
Press and r e l ea se START
Tape n:ns in r e v e r s e and stops
Press and re lease F O R W A R D /
REVERSE

— — —

NORM \ I.,
INDICATION

ON

ON

ON

OFF

ON

OFF

OFF/ON

ON

DCO-64-T41
iM^BMMMM^Mi—

b')p2000

DATA

7T§TcT 5TETFT |H|I | J |K|UMINIOIPIOIRIPAOEIOF PAGES | NUMBER
xTI 1 II 1 1 1 1 II 1 | M 1 1 1 4a 1 |M" 64- 38?7-9414

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. LVDC M A N U A L EXERCISER . . . . |UNIT NO,

STEP

2890
2900
2910

Z920
2SMO

I 2940

2950

AIBICI

PANEL

THMC
TRMC
TRMC

TRMC
TRMC
TRMC

T R M C

O l C l F K

OPERATION

Press and r. Tease START
Tape advan res
Press and release stop ( w i t h i n 10
sei; of 2890)
Tape slops
START and STOP lamps
Press and re lease F O R W A R D /
REVERSE
REVERSE lamp

|H|I|J|K|L|M|N|O|P|Q|R|PAOE|O

N O R M A L
INDICATION

ON

ON

DCO-64-941

6902000

DATA

PIPAGES NUMBER
1 £- 6 - 1 - J H 5 - - M 1 4

Figure 7-9. Automatic Self-Check and Tape Reader Controls Check (Sheet 14)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME* LVDC MANUAL EXERCISER (UNIT NO. 6902000

STEP

2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090

3100

PANEL

TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC

TRMC

DIE IF U

OPERATION

Press and release START
Tape rewinds
Press and release STOP(within 5 sec
Tape stops of 2960)
START and STOP lamps
Press and release ML/DD
ML and DD
Press and release START
Tape does not advance
Press and release ML/DD
ML lamp
Press and release START
Tape rewinds and stops
Press and release FORWARD/
REVERSE
FORWARD lamp

NORMAL
INDICATION

ON

OFF

ON

ON

DCO-64-941

DATA

lwTTjlKlLlM|N|o|p|oU|pAOe|oF|PAOE8| NUMBER
SITI i i i i i i i i LI i i 1 1 i •" i i In^.L^—^J

Figure 7-9. Automatic Sell-Check and Tape Reader Controls Check (Sheet 15)
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[ INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC M A N U A L EXERCISER (UNIT NO.

1
STEP

NOTE

05

06

10

20

30
40
50
60

' TO

80
90
100
110

120

130
140
150
160

170

180
1 (-»0
200
210

220

ffilcl

PANEL

MLDD

MLDD

IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE-
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

olc IF lc

OPERATION

Al l lamps used fo r i n d i c a t i o n s d u r i n g
t h i s check are located in the ERRORS
sec t ion of the IE Pane l .
Press and re lease COMMAND DIS-
P L A Y RESET
Press and re lease COMPUTER DIS-
PLAY RESET
T u r n CLOCK ro ta ry switch to
p o s i t i o n No. 7
Press and re lease ADDRESS
COMPTR

• Al BO lamp
Press and re l ease ERROR RESET
Al BO lamps
T u r n CLOCK ro t a ry swi t ch to
pos.it icm No. 8
Press and release ADDRESS
COMPTR
A! BO lamp
Press and release. ERROR RESET
Ai BO lamp
T u r n CLOCK ro t a ry s w i t c h t o
pos i t i o n A'O . 9
Press and release ADDRESS
COMPTR ,
A2 BO lamp
Press and r e l e a s e E R R O R RESET
,\2 BO lamp
T u r n CLOCK r o t a r y s w i t c h t o
pos i l ion No . 1 0
Press and r e l e a s e ADDRESS
COMPTR
A 2 BO lamp
Press and re lease E R R O R RESET
A 2 BO lamp
T ' . r n CLOCK r o t a r y s w i t c h to
p o s i t ion No . 1 1
Press and r e l ease ADDRESS
COMPTR

|H|I|J|K|L|M|N|O|P|OIR|PAOE|O

NORMAL
.INDICATION

ON

OFF

ON

OFF

ON

OFF

ON

OFF

DCO-64.941

6902000 ,

D A T A

fl PAGES 1 NUMBER
1 IA- 64-385-9414

Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 1 of 7)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC M A N U A L E X E R C I S E R J U N I T NO. 6902000

STEP

230
240
2 = > 0
2bO

AIBICI

PANEL

IE
IE
IE
IE

0 C F (
xl~|_l

OPERATION

A 5 BO lamp
Press and re lease E R R O R RESET
A i BO amp
T a r n CLOCK r o t a r y s w i t r h to
p o s i t i o n No. 12

ii i~ t — • 1 • ••
H 1 J Kit M N 0 P 0 R PAGE 0

N O R M A I,
I N D I C A T I O N

ON

OFF

DCO-i '>4- '<41

DATA

FlPAOCS NUMBER
1 £.64- >8S- ' .M14

Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

270

280
290
300
310

320

330

340
350
360
370

380

390
400
410
420

430

440
450
460
470

480

490
500
510
520

530

540

"ECv

PANEL

MLDD

IE
IE
IE
IE

IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE

D C F 0

LVDC MANUAL EXERCISER |UNIT NO. 6902000

OPERATION

Press and release ADDRESS
COMPTR
A3 BO lamp
Press and release ERROR RESET
A3 BO lamp
T u r n PHASE ro tary switch to
position A
T u r n CLOCK Rotary switch to
pos i t i on 5
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE ro ta ry swi tch to
pos i t ion B
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE r o t a r y swi tch to
posit ion C
Press and release ADDRESS
COMPTR
T I M I N G CIXDCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE ro tary swi tch to posi t ior
4
Press and re lease ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE rotary switch to
position 5
Press and re lease ADDRESS
COMPTR
TIMING CLOCK lamp

H 1 J K I M!N 0 P 0 R PAGE 01

NORMAL
INDICATION

ON

OFF

ON

.OFF

ON

OFF

ON

OFF

ON

OFF

ON

DATA

A" 64-385-9414

Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MANUAL EXERCISER |UNIT NO, 6902000

STEP

550
560
570

580

590
600
610
620

630

640
650
660
670

680

690
700
710
720

730

740
750
760
770

780

790
800
810
820

830

AIBIC
xJJ_

PANEL

IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

OPERATION

Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE ro tary switch to
posi t ion 6
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp .
T u r n PHASE ro ta ry switch to
pos i t ion 7
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
Turn PHASE rotary switch to
position 8
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE rotary swi tch to
posi t ion 9
Press and release ADDRESS
COMPTR
TIMING C ,OCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE rotary switch to
pos i t ion 10
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE rotary switch to
position 1 1
Press and release ADDRESS
COMPTR

Die r]fl|H|i|j|K ilMlN o|i>|o|R|moe|ai i rrri 1 1 MM n

NORMAL
INDICATION

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

DATA

PIPAGES! NUMBER
1 IA- 64-385-9414

Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. LVDC M A N U A L EXERCISER |UNITNO. 6902000

STEP

840
850
860
870

880
890
900
910
920

930

940

950
960
970
9HO

990

1000
1010
1020
1 0 5 0

1040

1050
1060
1070
1080

1090

1100
1110
1120
1130

AIBICI

P A N E L
IE
IE
IE
IE

MLDD
IE
IE
IE
EE

IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

D l E l F K
xl 1 1 1 1 1

OPERATION

TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE rotary switch to
posi t ion 1 2
Press and release ADDRESS COMPT:
TIMING CLOCK lamp
Press and re lease ERROR RESET
TIMING CLOCK lamp
T u r n PHASE ro ta ry swi tch (ccw.) to
pos i t ion A
T u r n CLOCK r o t a r y swi tch to
pos i t i on 6
Press and re lease ADDRESS
COMPTR
TIM INC'i CLOCK lamp
Press and re lease ERROR RESET
T I M I N G CLOCK lamp
T u r n PHASE ro ta ry swi t ch to
pos i t ion B
Press and re lease ADDRESS
COMPTR
TIMING CLOCK lamp
Press and re lease ERROR RESET
TIMING CLOCK lamp
T u r n PHASE ro t a ry swi t ch to
pns i t i o n C
Press and re lease ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
T I M I N G CLOCK lamp
T u r n PHASE ro t a ry swi tch to
p o s i t i o n 4
Press and re lease ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
T IM IN G C LOG K lamp
T u r n PHASE rotary switch to
position 5

lHllljlKklM|N|0(P|o|R|PAqE|o

NORMAL
INDICATION

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

DATA

PIPAGES NUMBER
1 - A~ 64-385-9414

Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

1
STEP
1 140

1150
1160
1 1 70 1
1180 1

1190

1200
1210
1220
1230

1240

1250
1260
1270
1280

1290

1300
1310
1320
1330

1340

1350
1360
1370
1380

1390

1400

JSLl
|Tr

PANEL
MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE
IE
IE
IE

MLDD

IE

o k IF <
L,

LVDC MANUAL EXERCISER [UNIT NO. 6902000

OPERATION
Press and release AUDKE55
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
Turn PHASE rotary switch to
position 6
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
Turn PHASE ro tary switch to
position 7
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
Turn PHASE rotary switch to
position 8
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
Turn PHASE ro tary switch to
position 9
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
Turn PHASE rotary switch to
position 10
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp

H T 7 * it 5|N 0|P|0|R|PAOC|0!
• - " - * -f- 1 1 1 1 " L

NORMAL
INDICATION

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

DATA

1 lA-64- 385. 9414

Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

STEP

1 4 1 0 -
1420
1430

1440

1450
1460
1470
1480

1490

1500
1510

1520
1530
1540

PANEL

IE
IE
IE

MLDD

IE
IE \
IE .
IE

MLDD

IE
IE

IE
IE
IE

LVDC MANUAL EXERCISER |UNIT NO. 6902000 "

; . OPERATION

Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE rotary switch to
pos i t ion 1 1
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Press and release ERROR RESET
TIMING CLOCK lamp
T u r n PHASE ro tary switch to
posi t ion 12
Press and release ADDRESS
COMPTR
TIMING CLOCK lamp
Turn CLOCK rotary switch (ccw) to
NONE
T u r n PHASE rotary switch to NONE
Press and re lease ERROR RESET
TIMING CLOCK lamp

NORMAL
INDICATION

OFF

ON

OFF

ON

OFF

DATA

1 JJalclolE IF »QlH 1 1 iJ lKlLlMJNlOlPlQlRlFAOC Of PAGES NUMBER1TPI 1 1 1 1 1 1 1 1 1 1 ITITI^ *+*.*>.w*
Figure 7-10. LVDCME Self-Check Timing Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME1.

STEP

10

20

40

50

60

70 '
HO
9.0

100

110

120
130
140

150

PANEL

M LDD P

MLDDJ

TRMC

TRMC

MLDD

M LDD
MLDD
TRMC

TRMC

MLDD

MLDD
MLDD
TRMC

TRMC

LVDC M A N U A L EXERCISER | UNIT NO. 6902000

OPERATION

Press and release MEMORY CLOCK
EARLY ;
E \RLY lamp
NORMAL and LATE lamps
Using a d i g i t a l vol tmeter or a John
Fluke Model 80 5B, measure and
record vol tage between TP 32 and
GND.
Measu re and record voltage between
TP 35 and GND
Press and release MEMORY CLOCK
LATE
LATE Limp .
E A R L Y and N O R M A L lamps
M e a s u r e and record voltage between.
TP 52 and GND
M e a s u r e and record voltage between
TP 5 5 and GND
Press and release MEMORY CIX3CK
NORMAL
N O R M A L lamp
EARLY and LATE lamps
M e a s u r e and record vo l t age between
TP 32 and GND
Measu re and record voltage between
TP 33 and GND

NORMAL
INDICATION

ON
OFF

Less t han
.1 .5 V DC
Less than

1.5 V DC

ON
OFF
5 . 0 t o 6 . 2
VDC
5.0 to 6 .2
VDC

ON
OFF
Less t h a n

-1 . 5 V DC
5.P to 6. 2
VDC

DCO-64-941

DATA

lAJfclc1plClFlOlHTTTjlKiLlMlNiO[PlQlRlPA«IIOF|FAQES NUMBER

Figure 7-11. Memory Timing Checks
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'* LVDC MANUAL EXERCISER (UNIT NO. 6902000

STEP

10

20
30
40
50
60

70

80
90
100

110
115
120
130
140

143
150

160

:165
170
180
190
200

210

220
:230
240

250
255

PANEL,

IE

PC
PC
PC
PC
PC

IE

PC
PC
PC

PC
PC
IE
PC
PC

PC
PC

IE

PC
PC
PC
PC
PC

IE

PC
PC
PC

PC
PC

OPERATION

Turn PHASE rotary twitch (CCW) to
position 15.
COMP TEMP NORMAL lamp
COMP TEMP HIGH lamp
COMP TEMP ARRAY lamp
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
(DELAYED)
Turn PHASE Rotary switch (CW) to
NONE position
COMP TEMP NORMAL lamp
COMP TEMP HIGH lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
Press and release ERROR RESET
COMP TEMP ARRAY lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp
(delayed)
Turn PHASE rotary switch (CW) to
posit ion 14
COMP TEMP NORMAL lamp
COMP TEMP PAGE lamp
COMP ^EMP HIGH lamp
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
(delayed)
T u r n 'PHASE rotary switch (CCW) to
NONE position
COMP TEMP NORMAL lamp
COMP TEMP HIGH lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp

NORMAL
INDICATION

OFF
ON
ON
OFF

ON

ON
OFF

Remains OFF
Remains ON

OFF

OFF

ON

OFF
ON
ON
OFF

ON

ON
OFF

Remains. OFF
Remains ON

DAT A

nPAOESl NUMMft
1 lA" 64.385-9414

Figure 7-12. Computer Temperature Sensing Checks (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-

NAME; LVDC MANUAL EXERCISER j UNIT NO. 6902000

STEP PANEL OPERATION
NORMAL

NDICATION D A T A

260
270
280

290

200
510

IE
PC
PC

PC
PC

IE
IE

Pres.s and release ERROR RESET
COMP TLMP PAGE lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp
( d e l a y e d )
Press a n < l re lease ERROR RESET
A l l E R R O R lamps

OFF

OFF

ON

OFF

K L M N O I P O R P A O C O f PAOE8

Figure 7-12. Computer Temperature Sensing Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'.

STEP

05

10

! = >

"
30

40

50

60

70

80

90

100

1 10

UO

MO

140

! SO

160

170

A[£JC|

PANEL

IE

IE

IE
IE

[E

IE

IE

IE

IE

IE

IE

IE

IE

IE

IE

IE

IE

'E
IE

[D|E|F|(

LVDC M A N U A L EXERCISER • J U N I T N O .

OPERATION

M A N U A L H A L T lamp (press a n d
re lease COMFTR 11 ALT / M A N U A L
HALT i i OFF)
C H A N N E L lamp (p ress and re lease
C H A N N E L / M O D U L E i f ON)
MODULE l a m p
MODULE. MODULE th rough 7
GHZ - 1 . CH Jr 0 l amps
Pn-ss ..ml r e l e a s e MODULE 1 t h r o u g h
7 C H A N N E L 2 lamps
MODULE \ 1hn> ' i . ;h 7 C H A N N E L 1
l amps
M O D U L E i t h r o u g h 7 C H A N N E L 2
CH 1 -d, C H 3 - 1 lamps
Press and r e l e a s e MODULE i t h r o u ^ l
7 C H A N N E L 3 l amps
MODULE 1 t h r u s h 7 C H A N N E L *
CHI -0 , G H < J - 1 lamps
M O D U L E 1 t h r o u j i h 7 C H A N N E L i
lamps
Press and r e l ea se MODULE l l i rmi i ;h
7 C H A N N E L 1 lamps
MODULE 1 t l i r m i K I i 7 C H A N N E L 1
CH 2 - d. CH * - lamps
MODULE 1 t h r o u g h 7 C H A N N E L 5
Ian-, ps
Press and r e l e a s e MODULE tliron!;!]
7 C H A N N E L 2 lamps
MODULE 1 t h r o u g h 7 C H A N N E L Z
CH 1 = 1 , CH 3 - • 0 l amps
MODULE 1 t h r o u j . l i 7 C H A N N E L 1
I. imps
Press a n d r e l e a s e MODULE t h r u u i i l
7 C H A N N E L 5 lamps
MODULE 1 t h r o u g h 7 C H A N N E L 3
CH i = 1 , CH2 - I' l amps
M O D U L E 1 t h r i u i j - h 7 C H A N N E L i
l a i n p s

THTTpTKlLlMlN 0 P 0 R PAOEJO

N O R M A L
INDICATION

ON

OFF
ON

ON

OFF

ON

ON

OFF

ON

OFF

ON

OFF

ON

(IFF

6902000

DATA

flpAOESl NUMBER
•1 1 A. 64-385-9414

Figure 7-13. Channel-Module Switching Checks (Sheet 1 of 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER I UNIT NO. 6902000

STEP

180

190
200

210

1 2 2 0

230
240
250

260

270.
280

290

300

310

320

330
340
350
360

370

380

AiBicl

PANEL

IE

IE
IE

IE
IE

IE
IE
IE

IE

MLDD
02A03

02A03

02A03

02A03

02A03

IE
IE
IE
IE

IE

MLDD

0 t _ f _ i
x| 1 j .

OPERATION

Turn CLOCK rotary switch (cw) to
position 14
ILLEGAL PATH lamp
Turn CLOCK rotary switch (ccw) to
NONE
ILLEGAL PATH lamp
Press and release CHANNEL/
MODULE
CHANNEL lamp/MODULE lamp
CHI - CH2 = 1, CH3 = 0 lamp
MODULE 1 through 7 CHANNEL 1
CH.2 = 1, CH 3 = 0 lamps
MODULE 1 through 7 CHANNEL 3
CH 1 = 1 , CH 2 = 0 lamps
CHANNEL 1 lamps
Measure and reocrd voltage (us ing a
digital voltmeter or equivalent) be-
tween TP37 and TP (GND)
Measure and reocrd voltage between
TP17 and TP55 (GND)
Using a Simpson voltohmeter, or
equivalent , ver i fy 6 VDC (Ref) betwee
the fol lowing test points and GND
TP 34, 3 7 , 4 0 , 4 3 , 4 6 , 4 9 and 52
Verify 0. 0 VDC at the following test
points to GND TP 1 5. 18, 21 . 24, 27,
30 ,33 , 35, 36,38, 39, 41 , 42,, 44, 45, 47 ,
4g, 50, 51. 53 and 54
Using XI scale v e r i f y con t inu i ty
between the test points in step i iO
to GND
Press and release CH2
CH2 - CHI = 0, CH3 = 1 lamp
CHI - CH2 = 1, CH3 = 0 lamp
MODULE 1 through 7 CHANNEL 1
lamps
MODULE 1 through 7 CHANNEL 2
CHI = 0, CH3 = I lamps
CHANNEL 2 lamp

M 1 J K L M W 0 P 0 mPAOf 0

NORMAL
INDICATION

ON

OFF

ON/OFF
ON

ON

OFF
ON

5. 920 to
6.015 VDC
11.945 to
12 .02 VDC

V,

6V (Ref)

0 V (Ref)

Ver i fy

ON
OFF

OFF

ON
ON

DCO-64-941

FpAOOl 51 IA-"

DATA. .

JMBER
-385-9414

Figure 7-13. Channel-Module Switching Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME! ; LVDC-MANUAL EXERCISER |UNIT NO. 6902000

SfEP

wo

400

410
420
430
440

450

460
470
480
490
500
510

- 515
520

530

540
550
560

570
575
580

590

• '600

o l O
: 620

Ziifcl
x i | 1

I
.-- •-•-•- ...- . • -

^
f OPERATION

OZA03^

02A03

IE
IE
IE
IE

IE

MLDD
MLDD
IE
IE
IE
IE

IE
02A03

02A03

IE
IE
IE

MLDD
MLDD

02A03

02A03

IE

IE
IE

DfelFfl

' . - ; • - . , ' ,
(PWfrify 0 VDC at the following test

points to GND TP 13. 16. 19, 22, 25,
2 8 , 3 1 , 3 4 , 3 7 , 4 0 . 4 3 , 4 6 , 4 9 , 5 2
V e r i f y cont inui ty between the test
points in step 390 and GND
Press and release CH3
CHi - CHI ' = 0. CH2 = 1 lamp
CH2 - CHI =0. CH3 = I lamp
MODULE f through 7, CHANNEL 3
CHI = 0, CH2 = 1 lamps
MODULE I through 7 CHANNEL 2
lamps
CHANNEL 3 lamp
C H A N N E L 2 lamp
Pros s and rr lease CH3
CM 3 - CHI = 1, CH2 = 0 lamp
CH3 - CHI - 0, CH2 = 1 lamp
MODULE 1 through 7, CHANNEL 3
CHI - 1, CH2 = 0 lamp
CHI = 0, CH2 = 1 lamp
V e r i l y 0 VDC at the fol lowing test
points U) GND, TP 14, 17, 20, 23, 26,
29, J2, H, 37 ,40 ,43 ,46 , 49 ,52
V e r i f y C o n t i n u i t y between the test
po in t s in step 520 and GND
Press and release. -\LL
CH3 - CHI = 1. CH2 = 0 lamp
MODULE 1 through 7, CHANNEL 3
lamps
C H A N N E L 3 lamp
CHANNEL ALL lamp
V e r i f y 6 VDC (Kef ) at the fo l lowing
te s t points to GND. Test Pts. 34
t h r o u g h 54
V e r i f y 12 VDC ( R e f ) at the fol lowing
test points to GND
Test points 13 through 33
T u r n CLOCK rotary switch (CCW) to
posi t ion 1 5 -
ILLEGAL PATH lamp
T u r n CLOCK rotary switch (CW) to
NONE, ....

"iM MJlKlLlMlNlOlPlOlKlPAOeiO
F i i i i i ' i i i i i b<iJ_

NORMAL
INDICATION

0 V (Ref) .

V e r i f y

ON
OFF

ON

OFF
ON
OFF

ON
OFF

ON
OFF

0 V (Re f )

V e r i f y

OFF

OFF
OFF
ON

6 V (Re f )

12 V ( R e f )

ON

DATA

/

5

PIPAGES NUMiER
1 - , - , - . A. 64-385-94I'4

Figure 7-13. Channel-Module Switching Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MANUAL EXERCISER 1 UNIT NO, 6902000

STEP

630
640
650
655
660

670
675
680
690
NOTE

695
700
710
720
730
740
750

760

770
775
776
777
778
779
780
790
800
810
820
830
840
850

860

AJBIC

PANEL

IE
IE
IE
IE
IE

MLDD
MLDD
IE
IE

MLDD
IE
IE
IE
IE
IE
IE

IE

MLDD
MLDD
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
IE
IE

MLDD

EE f <xTri

OPERATION

ILLEGAL PATH lamp
Press and release CH2
CH2 - CHI »1, CH3 « 0 lamp
ALL Lamp
MODULE 1 through 7 CHANNEL 2
CHI » 1. CH3 a 0 lamp
CHANNEL 2 lamp
CHANNEL ALL lamp
Press and release LAMP TEST
All lamps
ERROR RESET, RESET and PIO
REPEAT do not contain lamps
All CHANNEL lamps
Press and release LAMP TEST
All lamps not previously ON
Press and release CHI
CHI - CH2 = 0, CH3 = 1 lamp
CH2 - CHI = 1. CH3 « 0 lamp
MODULE 1 through 7, CHANNEL 1
CH2 * 0, CH3 = 1 lamps
MODULE 1 through 7, CHANNEL 2
lamps
CHANNEL 1 lamp
CHANNEL ALL lamp
Press and release ADR 3
ADR 3 lamp/ADR6 lamp
Press and release ADR 3
ADR 3 lamp
Press and release ADR 5
ADR 5 lamp
Press and release DATA 9/9
COMMAND 9 lamp
Press and release ADDRESS COMPT
CHANNEL ALL lamp
ALL lamp
MODULE 1 through 7 CHANNEL 1
lamps
Press and release DATA 9/9 and
18/18

"• • ~^^^

} H l l l J K L M|N|0|P|0|R|PAOE|0
II 1 1 1 1 1 1 " L

NORMAL
INDICATION

OFF

ON
OFF

ON
ON
OFF

ON

ON

OFF

ON
OFF

ON

OFF
ON
OFF

ON/OFF

OFF

ON

ON

ON
ON

OFF

DCO-64-941

DATA

Fl PAGES 1 NUMBER
| [A- 64-385-94_14_

Figure 7-13. Channel-Module Switching Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC MANUAL EXERCISER (UNIT NO. 6902000

STEP

870
875
880

TTSTcl

PANEL

MLDD
MLDD
MLDD

DIE IF 1C

OPERATION

COMMAND 9 lamp
COMMAND 18 lamp
Press and release ADDRESS
COMPTR

|H|I|J|K|L|M|N|O|P|OIR|PAOE|(>

NORMAL
INDICATION

OFF
ON

DCO-64-941

DATA

P PAGES NUMBER
A- 64-385-9414

Figure 7-13. Channel-Module Switching Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC M A N U A L EXERCISER |UNITNO.

STEP

890
895
900
910

9! 5
920

930
935

.940

I1 * 5 09^5
Vbl)
970

980

990
"95
1000
1010
1015
1020
10 50

1035
1040
1050
1055
1060
1070

I C 8 0

1085
lc-, '0

1 1UU
1 1 0 5

AJBIC

PANEL

MLDD
MLDD
IE-
IE

IE
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
IE
IE

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
IE
IE

IE
MLDD
MLDD
MLDD
IE
IE

IE

IE
MLDD

MLDD
MLDD

[OlElF <

OPERATION

CHANNEL. 1 amp
ALT- lamp
CHI - CH2 - 1 , CH3 ;•: 0 lamp
MODULE t h r o u g h 7, C H A N N E L 1
CH2 - , CH3 - 0 lamps
CHANNE-L ALL lamp
Press and re lease DATA 1 8 / 1 8 and
9/9
C O M M A N D 18 lamp
C O M M A N D 9 lamp
Press and re lease ADDRESS COMPT
C H A N N E L A L L lamp
C H A N N E L 1 amp
A L L l a m p
MODULE 1 t h r o u g h 7 C H A N N E L 1
lamps
Press and re lease DATA 9/ '"> and
1 9 / 1 9
C O M M A N D 9 lamp
C O M M A N D 19 lamp
Press and release ADDRESS COMPTI
C H A N N E L 1 amp
CHANNEL ALL Lamp
CHI - CH2 = 1, CH3 - 0 lamp
MODULE 1 t h r o u g h 7, C H A N N E L 1
CH2 - 1, CH3 = 0 l .unps
C H A N N E L ALL lamp
Press and release ADDRESS COMPT
C H A N N E L 2 amp
C H A N N E L 1 lamp
CH2 - CH = 0, CHJ = 1 lamp
MODULE t h r o u g h 7, C H A N N E L 2
CHI . 0. CH 5 - 1 lamps
MODULE t h r o u g h 7, CHANNEL 1
lamps
Cl A N N E L 1 lamp
Press and re l ease DATA 19/19 and
18/18
C O M M A N D 19 lamp
C O M M A N D 18 lamp

N O R M A L
INDICATION

ON
OFF
ON

ON
OFF

OFF
ON

ON
OFF
ON

OFF

OFF
ON

ON
OFF
ON

ON
OFF

ON
OFF
ON

ON

OFF.
OFF

OFF
ON

t > 9 0 2 U O O

DATA

. _..

H I J K L MlN|o|p|o|RjPAaeToF|PAOES| NUMBER
^^^^^^^^^•••••I^^BI^HH^^^^^HHHH

Figure 7-13. Channel-Module Switching Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

11 10
1120
1125
1130
11 35
1 J40

1145

1 ISO

1160
1 165
1170
1180
1190
1 19 3
1 1 9 5

1197
1200

1210
121 5
1220
1225
1230
1240
1245
1246

1250
1260
1265
1270
1275

1277

1280

1290

AIBICI

PANEL

MLDD
MLDD
MLDD
IE
IE
IE

IE

MLDD

MLDD
MLDD
MLDD
MLDD
IE
IE
IE

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
IE
IE
IE

MLDD
MLDD
MLDD
IE
IE

IE

MLDD

MLDD

DIE IF 6vrl 1 i i

LVDC M A N U A L EXERCISER UNIT NO. 6902000

OPERATION

Press and re l ease A d d r e s s Compute r
C H A N N E L 1 lamp
C H A N N E L 2 lamp
CHI - CH2 - 1, CH3 = 0 lamp
C H A N N E L 2 l amp s

MODULE 1 t h r o u g h 7, C H A N N E L 1
CI i2 = . C1H = 0 lamps
MODULE 1 t h r o u g h 7. C H A N N E L 2
lamps
Press and relea.se DATA 8 / 1 8 and
9/9
C O M M A N D 18 l amp
C O M M A N D ••) lamp
Press and re lease ADDRESS COMPT
C H A N N E L ALL lamp
ALL l a m p
CHI lamps
MODULE 1 t h r o u g h 7, C H A N N E L 1
lamps
C H A N N E L 1 lamp
P'-ess .,nd r e l e a s e DATA V / ' » and
2 1 / 2 1
C O M M A N D ' ' l a m p
C O M M A N D 21 L.rnp
Press and re lease ADDRESS COMPT
C H A N N E L ALL Ump
C H A N N E L 1 l amp
CHI - CH2 - 1, CH3 .- 0 lamp
C H A N N E L A L L lamp
MODULE 1 t h r o u g h 7, CHANNEL 1
CH2 = , cm - 0 lamps
Press and re lease ADDRESS COMPT]
C H A N N E L i lamp
C H A N N E L 1 lamp
CH3 - CHI = 1, CH2 = 0 lamp
MODULE 1 t h r o u g h 7, C H A N N E L 5
CHI --: 1, CH2 = 0 lamps
MODUI,E 1 t h r o u g h 7, C H A N N E L 1
lamps
Press and re lease DATA 2 1 / 2 1 and
9/9
C O M M A N D 21 lamp

H i j K]L|M|N|O|P|O R PAGE 01

N O R M A L
INDICATION

ON
OFF
ON
OFF

ON

OFF

OFF
ON

ON
ON
OFF

OFF
OFF

OFF
ON

OFF
ON
ON
OFF

ON

ON
OFF
ON

ON

OFF

OFF

DATA.

—

—3=— ==a=|
F PAGES NUMBER

A" 64-385-9414

Figure 7-13. Channel-Module Switching Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC M A N U A L EXERCISER [UNIT NO.

STEP
1295
1300
1310
1315
1320
1325

1 530

1340
1345
1 3^0
1360
1365
! 570

1 i?5
1 380
1 *90
1 3V 3
1395

1 4 U O

1410
1 4 1 5
1420
1430
1440
1445

1448
1450

1460
1465
1470
1475
1480

AIIICI

PANEL

MLDD
MLDD
MLDD
MLDD
IE
IE

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
IE

IE
MLDD
IE
IE
IE

MLDD

MLDD
MLDD
MLDD
MLDD
IE
IE

IE
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD

0 E P C

^^TJLi

OPERATION
COMMAND 9 lamp
Press and release ADDRESS COMPT
CHANNEL ALL lamp
CII * lamp
ALL lamp
MODULE 1 th rough 7, CHANNEL 3
lamps
Press and release DATA 9/9 and
1 7 / 1 7
COMMAND 9 Ump
C O M M A N D 17 l.,mp
Press and r e l ease ADDRESS COMPT
C H A N N E L 1 lamp
C H A N N E L ALL Ump
CHI - CH2 r. : , C.H3 = 0 Limp
MODULE t h r o u g h 7, C H A N N E L 1
CH2 = , CH i = 0 lamps
CH ALL .imp
Pi-ess and re lease ADDRESS COMPTl
CHI - CH2 = 0, CH* - 1 lamp
CHI - CH2 = 1. CH3 = 0 lamp
MODULE t h r o u g h 7, C H A N N E L 1
CH2 = 0, CH3 = 1 lamps
Press and re lease DATA 1 7 / 1 7 and
9/9
COMMAND 17 lamp
COMMAND 9 lamp
Press and release ADDRESS COMPTl
CHANNEL ALL lamp
ALL lamp
MODULE 1 th rough 7, CHANNEL 1
lair.ps
CHI - CH2 = 0, CH3 = 1 lamp
Press and release DATA 9/9 and
20/20
COMMAND 9 lamp
COMMAND 20 lamp
Press and release ADDRESS COMPTE
CHANNEL ALL lamp
CHANNEL 1 lamp

|H 1 J K L M|N 0 P OlftJPAOC 0
I"""" '| 1 1 1 I 1 bb 1

NORMAL
INDICATION

ON

ON
OFF
ON

OFF

OFF
ON

ON
OFF
ON

ON
OFF

ON
OFF

ON

OFF
ON

ON
ON

OFF
OFF

OFF
ON

OFF
ON

FlPAOESl HI
| IA-64

6902000

DATA

JMBER
-385-9414
mmmmmtfmmmt

Figure 7-13. Channel-Module Switching Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

1490
1495

1500
1510
1515
1520
1523
1525

1 1530

1533
1536
1540
1550
1555
1560
1563

1566
1570

1580
1585
1590

1600
1605
1610
1615
1617

1620
1630
1635
1640
1645
1647

1650

TTiTcl

PANEL

IE
IE

MLDD
MLDD
MLDD
IE
IE
IE

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
IE
IE

IE
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD
IE
IE
IE

MLDD
MLDD
MLDD
IE
IE
IE

IE

Die IF K

LVDC M A N U A L EXERCISER {UNIT NO,

OPERATION

CHI - CH2 = i, CH3 = 0 lamp
MODULE 1 t h rough 7, CHANNEL 1
CH2 = 1, CH3 = 0 lamps
Press and release ADDRESS COMPT
C H A N N E L 2 lamp
C H A N N E L 1 lamp
CH2 - CHI - 1, CH3 = 0 lamp
CHI - CH2 = 1, : CH? = 0 lamp
MODULE 1 t h rough 7, C H A N N E L 2
CHI - 1, CH3 = 0 lamps
Press and release DATA 20/20 and
%','
C O M M A N D 20 lamp
C O M M A N D ') lamp
Press and re lease ADDRESS COMPT
C H A N N E L ALL lamp
C H A N N E L 2 lamp
ALL lamp
MODULE 1 t h r o u g h 7, CHANNEL 2
CHI - 1 , CH3 = I) lamps
CHZ - CHI = 1, CH3 = 0 lamp
Press and re lease DATA 9/9 and
2 2 / 2 2
COMMAND 9 lamp
COMMAND 22 lamp
Press and relca se ADDRESS
COMPTR
C H A N N E L 1 lamp
C H A N N E L ALL lamp
CHI - CH2 = 1, CH3 = 0 lamp
ALL lamp
MODULE 1 t h r o u g h 7, CHANNEL 1
C H 2 . = 1, CH3 - C lamps
Press and release ADDRESS COMPT
C H A N N E L 3 lamp
C H A N N E L 1 lamp
CH3 - CHI = (.', CH2 - 1 lamp
CHI - CH2 = 1, CH3 r o lamp
MODULE 1 th rough 7, CHANNEL ?
CHI = 0, CH2 = 1 lamps
Press and release CHANNEL/
MODULE

|H|I |J |K!L|MINIOIPIOIR|PAOE|O
xTTT 1 1 | [ » • ' ' I f ' • ' ' ' b' '

NORMAL
INDICATION

ON

ON

ON
OFF
ON
OFF

ON

OFF
ON

ON
OFF
ON

OFF
OFF

OFF
ON

ON
OFF
ON
OFF

ON

ON
OFF
ON
OFF

ON

6902000

DATA

PIPAGES! NUMBER
.J__MBl£«MiMl^jL^M

Figure 7-13. Channel-Module Switching Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

1660
1665
1670 -
1674

1676
1680
1690
1700
1710
1720

1730

1740

1750
1760

1770

1780
1790

1800

1810
1820

1825
1830
1840

1845
1850
I860
1870

1880

T|9
y ,

PANEL

IE
IE
IE
IE

MLDD
IE
IE
IE
IE
IE

IE

PC

PC
PC

PC

PC
IE

IE

PC
PC

PC
PC
PC

PC
PC
IE

IE

IE

D e FT!
I l l

OPERATION

MODULE lamp
CHANNEL lamp
CH3 - CHI = 0, CH2 = 1 lamp
MODULE 1 through 7. CHANNEL 1
CH2 = 1, CH3 r 0 lamps
CHANNEL 3 lamp
Press and release LAMP TEST
CHANNEL lamp
Press and release LAMP TEST
CHANNEL lamp
Press and release MODULE 1 throu^l
7, CHANNEL 3 lamps
MODULE 1 through 7, CHANNEL ?
CHI = 1, CH2 = 0 lamps
Press and release COMP POWER
SEQ OFF
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
(delayed)
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
MODULE 1 through 7, CHANNEL 3
CHI = 1, CH2 = 0 lamps
MODULE 1 through 7, CHANNEL 1
CH2 = 1 . CH3 =0 lamps
ACME POWER SEQ OFF lamp
Press and release ACME POWER
SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp
Pres.s and release ERROR RESET
Press and release COMPTR HALT/
MANUAL HALT
COMPTR HALT lamp
M A N U A L HALT lamp

POM PAOC 0

NORMAL
INDICATION

ON
OFF
OFF

ON
OFF

ON

OFF

ON

OFF

ON

OFF

OFF

ON
ON

OFF
ON

OFF
ON

ON
OFF

DATA - . . . - . -

|^« 64-385-9414

Figure 7-13. Channel-Module Switching Checks (Sheet 10)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MANUAL EXERCISER IUNIT NO.

STEP 1

10
20
30
40

41
42

43
44

45
46
50
bO

70
80
90
100
110

120

130
140
150
NOTE

160

170
180
190
200
210
220
230

PANEL

TRMC
TRMC
TRMC
IE

IE
IE

IE
IE

IE
IE
MLDD
MLDD

TRMC
IE
IE
IE
MLDD

MLDD

MLDD
MLDD
TRMC

IE

MLDD
MLDD
MLDD
MLDD
MLDD
IE
TRMC

DIE IF U

OPERATION

Press and release MEMORY SIM
MEMORY SIM lamp
Tape Address Counter
INTC lamp (If ON perform 41 through
46)
Press and re-lease MANUAL HALT
MANUAL HALT and COMPUTER
HALT lamps
INTC lamp
Press and release MANUAL/
COMPUTER HALT
MANJUAL and COMPUTER HALT lam}
COMPUTER ALARM lamp
Press and release A2 and A3
COMMAND and COMPUTER A2 and
A3 lamps
Place Spare Probe (SP2) in TP 28
Tarn PHASE switch to C
T u r n BIT GATE switch to 6
T u r n CLOCK switch to W
Turn DISPLAY SELECT swi tch to
SP2
Press and release COMPUTER
CONTROL ON/OFF
ON. ADVANCE and CST lamps
Data 2 2 , 2 3 , 2 4 . 2 5 , and OP2 l.imps
Tape Address counter 2* and 2^ lamp
When Tape Address counter lamps
are re ferenced , lamps 2 th rough
212 may be either ON or OFF. There
fore only lamps 2" through 2 wi l l be
ver i f i ed .
I/O Rt-g. No. 1 lamps 4, 5 ,6 . 7 ,8 , 9,
18, 1 9 , 2 0 , 2 1 , 2 2 , and 23
Press and release ADVANCE/CST
ADVANCE lamp
DAT A COMPUTER 22, 23, 24, 25, lamp
OP2 and OP4 Computer lamps
COMPUTER Al , A2 and A3 lamps
I/O Reg. No. 1 lamps 9, 10 ,23 and 24
Tape Address 2 ° , 2 ^ , and 2^ lamps

|H!I IjlKklMiNioiriQiRjpAoelo

NORMAL
INDICATION

ON
Counting

ON
OFF

B OFF
ON

ON

ON
ON
ON

ON

ON
i ON

ON
ON
ON -
ON

DCO-64-941

6902000.

DATA

FlPAOal NUMBER
1 •' ' IA« f.A 1Ud QJ.14

Figure 7-14. Single Step Checks (Sheet 1 of 25)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

240
250
251
255
251,
260
265

IF?JlJ

PANEL

MLDD
MLDD
MLDD
IE
M L D D
MLDD
TRMC

o e F 5

LVDC M A N U A L E X E R C I S E R - |UNIT NO. 6902000

OPERATION

Press and re case PAST / PKESE NT
PAST lamp
PRESENT lamp
I/O Rei;. No. 1 larnps ') . 10, 23 and 21
Al Data C o m p u t e r l amps
A D V A N C E lamp
TAPE ADDRESS 2 ° , 2 > and 2 2

N O R M A L
I N D I C A T I O N

ON
OFF
ON
OFF
OFF
ON

nr.o-i. i - ' - 1 1

DATA

_

H 7 J Kit JllN 0 P QlR PAGE OF PAOES NUMBER:i::±iEiiiii 7oa *-**-**-™*
Figure 7-14. Single Step Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC M A N U A L EXERCISER |UNIT NO.

STEP

270
275
280
290

300
310
320
325
330
340
330
360

370
380

381

390
391
400
410
420

430
431
432

433
440
450

460

470

471

7PP1

PANEL

MLDD
MLDD
MLDD
MLDD
IE and
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE

IE
MLDD

MLDD

MLDD
MLDD
TRMC
MLDD
MLDD

MLDD
IE
IE ;

TRMC
MLDD
MLDD

MLDD-

MLDD

MLDD

olc IF K

OPERATION

COMPUTER Al, A2 and A3 lamps
COMMAND A2 and A3 tamps
Press and re-lease ADVANCE/CST

All lamps
Press and release PAST/PRESENT
PRESENT lamp
ADVANCE lamp
PAST Lamp
Press and release A5, OA8 and OA9
COMMAND AS, OA8 and OA9 lamps
Press and r t - loase ADVANCE/CST
I/O R. 'g . Nu. 1 lamps 4 , 7 , 9 , 11,
1 8 , 2 1 , 2 3 , 2 5
ADDRESS A8 and A') lamps
COMPUTER OP2, OP3, OA8 and
OA9 lamps
COMMAND A2, A 3 . A 5 . 0 A 8 , OA9
lamps
COMPUTER \ 2 , A 3 , A 5 , a n d A8 lamp
ON, ADVANCE, CST lamps
Tape Address 2 1 , 2 2 , 2 4 . and 27 lamps
Press and release ADVANCE/CST
Computer A 1 , A2, A3, A5, A8, OA8,
OA9, OP2, OP3, and OP4
All DATA COMPUTER lamps
A8 and A9 lamps
I/O Re j.. No. 1 lamps 4 , 7 , 9 , 11, 18,
21, 23, and 25
Tape Addre s s 23, 24 and 27

Press and release ADVANCE/CST
DATA COMPUTER 22, 2 3, 24, and
25 lamps
COMPUTER OA8, OA9, OP1, OP2,
OP4, Al, A4, A5.A8 and DS2 lamps
COMMAND OA8, OA9, A 2 , A 3 a n d
A5 lamps
ON/ADV and CST

i H h l J l K l L l M l N l O l P qlRlPAOe 0
f r l ! I I | | | | i i i J i i i i ' 1

NORMAL
INDICATION

OFF
ON

No Change

ON
ON
OFF

ON

ON
ON

ON

ON
ON
ON
ON

ON
ON
ON

ON
ON

ON

ON

ON
ON

6902000

DATA

P PAOE8I NUMBER
|A- 64-385-9414_

Figure 7-14. Single Step Checks (Sheet 3)
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INTERNATIONAL IU3INES8 MACHINCI-
UNIT NAME:

STEP

480
490

500
510

520

521

522
523
530

531
540

550

560

570
580
590
600

601
610

620
630
640
650
670
680
681
690
700
710

llilc
Xi 1

PANEL

IE
IE

TRMC
MLDD

MLDD

MLDD

MLDD
MLDD
IE

IE
TRMC

MLDD

MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
IE

TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
TRMC
MLDD
MLDD

1J

LVDC MANUAL EXERCISER (UNIT NO, 6902000

OPERATION

ADDRESS A8 and A9 lamp
I/O Reg. No. 1 lamps 4, 7,, 9.-1 1 , 1 8
21, 23 and 25
Tape Address 2°.23,24, and 27 lamp
Press and release (4 times)
ADVANCE/CST
COMPUTER OA8, OA9. OP1 , OP2,
OP3, A2, A3, A4. A5.A8
COMMAND A2, A3, A5.0A8, and
OA9 lamps
Computer Data Bits 22, 23, 24, and 25
ADV - ON - CST lamps lamps
I/O Reg. No. 1 lamps 4, 7. 8, 9, 11,
18, 21 .22 , 23, and 25
A8 and A9 lamps
Tape Address 21 , 22, 23. 24 and 27

lamps
Press and release OA8, OA9, A3
A5 and A6
COMMAND OA8, OA9, A3.A5
lamps
COMMAND A6
Press and release ADVANCE/CST
All DATA COMPUTER lamps
COMPUTER and COMMAND A2 and
A6 lamps
ON- ADV . CST lamp
I/O Reg. No. 1 lamps 7 , 8 , 9 , 2 1 ,
22 and 23
Tape Address 2°,21 and 25 lamps
Press and releai* A2, A3, A6 andOA9
COMMAND A2 and A6 lamps
COMMAND A3 and OA9 lamps
Press and release ADVANCE/CST
ADVANCE and CST lamps
ON lamp
Tape Address Counter.
Press and release OA9
COMMAND OA9 lamp

WM t f lKlUM|MIQ|f l f i l9JMif |of

NORMAL
INDICATION

ON

ON
ON

ON

ON
ON
ON

ON
ON

ON

OFF
ON

ON

ON
ON

ON
ON

OFF
ON

OFF
ON
Counting

OFF

DCO-64-941

DATA

FTfAtOl NUMMft

Figure 7-14. Single Step Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

730 ;
740
750
760
761
770

780
790
800
810
811
820
830

840

841
842

850
860
870
880
890

891

892

900

910
920
930
940
950
960
970
980

TTVIcl

PANEL

TRMC
MLDD
MLDD
MLDD
MLDD
IE

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
IE

TRMC
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD

IE

TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

Die IF I

LVDC MANUAL EXERCISER I UNIT NO. 6902000

OPERATION

Tape Address 2 and 22 lamp
ADVANCE and CST lamps
All DATA COMPUTER lamps
COMPUTER A3 lamp
COMMAND A3 lamp
I/O Reg. No. 1 lamps 4. 5 ,6 .7 ,8 ,9 ,
18, 19 ,20 ,21 ,22 and 23
Press and release OA1 and OA4
COMMAND OA1 and OA4 lamps
Press and release DATA/INS
DATA lamp
INS lamp
Press and release ADVANCE/CST
DATA COMPUTER lamps 22,23,24,
and 25
COMPUTER OA1. OA4. OP2, A2 and
A3 lamps
COMMAND OA1, OA4. A3 lamps
I/O Reg. No. 1 4,5.6,7,8.9.18,19,
20 .21 .22 ,23 lamps
Tape Address 21 and 22 lamps
Press and release A4
COMMAND A4 lamp
Press and release ADVANCE/CST
COMPUTER OA1, OA4, OP2, OP4,
Al, A2 and A3 lamps
COMMAND OA1, OA4.A3, and A4
lamps
Computer Data Bits 22. 23. 24, and
25 lamps
ADDRESS Al and A4 lamps and I/O
Reg. No. 1 lamps 9,10,23. and 24
Tape Address 2",2i and 2* lamps
Press and release DATA/INS
INS lamp
DATA lamp
Press and release OA1 and OA4
COMMAND OA1 and OA4 lamps
Press and release OA2
COMMAND OA2 lamp

NORMAL
INDICATION

ON
ON
ON
ON
ON

ON

ON

ON
OFF

ON

ON
ON

ON
ON

ON

ON

ON

ON

ON
ON

ON
OFF

OFF

ON

FlPAOCSI N

DATA

•MBanMBBM

Figure 7-14. Single Step Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC M A N U A L EXERCISER (UNIT NO, 6902000

STEP

990
1000

1001
1002
l O U i
1004
1005
1010
1020
1030
1040
1C 50
1060
1070
1080
1090
1100
1101

1110
1120
1 1 30
1140
1 141
1 150
1 100
1161
1 162
1170
1 180
1 l ' )0

1210
1220

1230

IBsr"

PANEL

MLDD
MLDD

MLDD
MLDD
MLDD
IE
IE
T R M C
MLDD
MLDD
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

IE
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
TRMC
IE

MLDD
MLDD
MLDD

MLDD

0 C F C

OPERATION

Press and re lease AD V A N C E /CST
COMPUTER A4, O A 2 , OP 1 and OP j
lamps

C O M M A N D O A 2 , A3 and A4 lamps
C o m p u t e r Data Bi ts 22, 2 i , 24, 25
ON - CST - ADV lamps

I /O Reg . No. 1 Umps 9 , 1 0 , 2 5 and 21
A and A4 lamps
Tape A d d r e s s 2 ' lamp

Press and re lease A3, A4 and OA2
C O M M A N D A S , A 4 a n d O A 2 lamps
Press and release ADR r '
ADR 5 lamp
Press and re lease DS 'i
C O M M A N D DS 3 lamp
Press and re lease ADDRESS COMPT :

A l l D A ' ' A COMPUTER lamps
A D V A N C E and CS' lamps ,{

ON" lamp

INTC lamp
i ape Address coun te r
Press and re lease DS 3 and DS4

C O M M A N D DS3 lamp
C O M M A N D DS4 lamp
Press and re lease ADDR ESS COMPTF
A D V A N C E and CST lamps
ON amp
ALL Data Computer l amps

INTC l amp
Tape A d d r e s s 2 lamp
I/O K e n . Nu. 1 lamps 4, =. , 6 , 7 , 8 , 9 ,
IK. 19, 20. 21 . 22 and 2 J
Press and r e l e a s e DS4
C O M M A N D DS4 lamp
Press and release SINT.LE STEP

ON/OFF
ON, A D V A N C E and CST tamps

NORMAL
INDICATION

ON
ON
ON
ON
ON
ON
ON '

OFF

• ON

ON

ON
OFF
ON

ON
C o u n t i n g

OFF
ON

ON
ON
ON
OFF
ON

ON

OFF

OFF

DCO-64-941

DATA

IH T jaK lL5lNO|P|o|RlpAOCOF|PAO» NUMBER
1 " "I 1 1 1 1 ."1 1 A-oi-^-.yu.-*

Figure 7-14. Single Step Checks (Sheet 6)
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[ INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER JUNITNO, 6902000.

STEP

1231
1240
1250 1
1260 1
NOTE

1270
1280

11281
1290
1300
1310
1311
1312
1313

1320
1330

1340

1341
'1342
1343
1350
1360
1370
1380

1390

1391
1392
1400
1401

AJBICI

PANEL

MLDD
TRMG
MLDD
MLDD

MLDD
MLDD
MLDD
TRMC
MLDD
MLDD
MLDD
MLDD
IE

TRMC
MLDD

MLDD

MLDD
IE
TRMC
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD
IE
IE

DlC IF 1C

OPERATION

OFF lamp
Tape Address Counter
Press and release STOP
ON, ADVANCE and CST lamps
Some Ins t ruc t ion Address and OP
lamps wil l be ON at this time. The
Computer Tape Address counter will
conform to the COMPUTER lamps in
the Ins t ruc t ion Address Register .
Press and release ON/OFF
ON. ADVANCE and CST lamps
OFF lamp
Tape Address counter
Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
ALL Computer Data Bits
I/O Rfg . No. 1 lamps 4, 5 , 6 , 7 , 8 , 9 ,
18, 1 9 . 2 0 . 2 1 . 2 2 . 2 3
Tape Address 2 lamp
Press and release (4 times)
ADVANCE /CST
COMPUTER Al. A2, A3, OP2 and
OP4 lamps
Computer Data Bits 2 2 , 2 3 , 2 4 , 2 5
I/O Reg. No. 1 lamps 9, 10. 23, and 24
Tape Address Counter 2 , 2* and 2^
Press and release DS 3 and OA9
COMMAND DS3 and OA9 lamps
Press and release ADVANCE/CST
DATA COMPUTER lamps 22, 23, 24
and 25
COMPUTER A4, OA9, OP1 and OP3
lamps
COMMAND DS3, OA9 lamps
Computer Data lamps 2 2 , 2 3 , 2 4 , 2 5
INTC lamp
I/O Reg. No. 1 lamps 9, 1 0 , 2 3 and 24

!H!I |jlKlLlM|N|0|p|9|ft|pAOE|a?nT i 1 1 1 1 1 1 i ' j • • • • ' tj i

NORMAL
INDICATION

ON
Counting

ON

OFF
ON
Counting

ON
OFF
ON

ON
ON

ON
ON
ON
ON

ON

ON

ON
ON
ON
ON
ON

FIPA0E8I B1 |A- 6'

DATA

JMBER
t- 385-9414
iMMMMMMMT

Figure 7-14. Single Step Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. lUNIT NO.

No Data on th is page

•IClDlE I U LlylNlolpM*lPAOC|OlMPAQES
76

NUMBER
k» 64-385-9414

Figure 7-14. Single Step Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: LVDC M A N U A L EXERCISER "" |UNIT NO. 6902000-

STEP

.1402
1405
1406
1410
1420
1430
1440
1450
1460
1470
1480

1490
1495
1496
1497
1500

1510

1520
1530
1540
1541

1550
1560
1561
1562
1563
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660

AlilCI

PANEL

TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
PC

PC
MLDD
IE
MLDD
PC

PC

PC
PC
IE
IE

TRMC
TRMC
TRMC
TRMC
IE
TRMC
TRMC
TRMC
TRMC
IE
IE
IE
IE
IE
MLDD

Die iFK

OPERATION

2° and 23 lamps
Press and release OA9
COMMAND OA9 lamp
Press and release DS3 and DS4
COMMAND DS3 lamp
C O M M A N D DS4 lamp
Press and release ADDRESS COMPT:
INTC lamp
Press and release DS4
COMMAND DS4 lamp
Press and release COMPUTER
POWER SEQ OFF
COMPUTER POWER SEQ ON lamp
ON, ADVANCE and CST lamps
Snme ERROR lamps may light
OFF lamp
COMPUTER POWER SEQ OFF lamp
(delayed)
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp
Press and release ERROR RESET
ALL ERROR lamps OFF with the
exception of Computer Alarm which
may be ON or OFF
Press and release FREE RUN SS
FREE RUN SS lamp
MEMORY SIM lamp
ML lamp
ComputerHLT lamp
Press and release MEMORY SIM
MEMORY SIM lamp
ML lamp
Tape Address Counter
Press and release OP/TP
TP lamp
OP lamp
RESET PIOR lamp
COMPTR HALT lamp
CST lamp

NORMAL
INDICATION

ON

OFF

OFF
ON

OFF

OFF

OFF
OFF

ON

ON

OFF
ON

ON
OFF
ON
ON

ON
OFF
Count ing

OFF
ON
Flashing
Flashing
Flashing

DATA

IHTlTjrKlLlM|N|o|p|olRjpAOe|oF|PAOE8| NUMBER
xPPI I I | 1 .1 1 1 1 1 1 1 MM" 1

^^^^^^^^^^^^^^^^^^^^^^^^^^MMMM^HHMM

Figure 7-14. Single Step Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

1670
1680
1690
1700
1710
1711
1720
1730
1740
1750
1760
1770
1780
1785

1790
1800
1801
1802

1810
1811
1812
1820
1830
1840
1850
1851
1852
1853
1854

1855
1860
1870
1880
1890
1900
1901

A|B|C
xj I

PANEL

TRMC
TRMC
IE
IE
MLDD
TRMC
IE
IE
IE
IE
IE
MLDD
TRMC
MLDD

MLDD
MLDD
MLDD
IE

TRMC
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE

TRMC
IE
IE
IE
MLDD
IE
IE

b i\r (
,J1.

OPERATION

Press and release FREE RUN SS
FREE RUN SS lamp
RESET PIOR lamp
COMPTR HALT lamp
CST lamp
Tape Address Counter
Press and release OP/TP
OP lamp
TP lamp
Press and release RESET PIOR
RESET PIOR lamp
CST lamp
Tape Address Counter
Press and release COMMAND DIS-
PLAY RESET
Press and release ON/OFF
ON, ADVANCE and CST lamps
ALL Computer Data Bits
I/O Reg. No. 1 lamps 4 , 5 . 6 , 7 , 8 , 9 ,
18, 19 ,20 ,21 ,22 , and 23
Tape ADDRESS 2° lamp
Press and release ADR 5
ADR 5 lamp
Press and release A2 and A3 lamps
COMMAND lamps A2 and A3
Press and release ADVANCE/CST
COMPUTER OP2, A2 and A3 lamps
COMMAND A 2 and A3 lamps
Computer Data Bits 22 ,23 ,24 and 25
ON, ADVANCE and CST lamps
I/O Reg. No. 1 lamps 4 , 5 , 6 , 7 , 8 , 9 ,
18, 19 ,20 ,21 ,22 and 23
Address Counter 2 , 2^ lamps
Press and release OP/TP
TP lamp
OP lamp
Press and release ADVANCE/CST
RESET PIOR lamp
I/O Reg. No. 1 lamps 9. 10,23 and 24

--, 1 1 m 1^ -̂̂ -̂̂ ~

flM 1 J K|L|M N 0 P Q R PAGE 0
r1*— -1 1 1 1 1 II T I

NORMAL
INDICATION

OFF
ON
OFF
ON
Stopped

OFF
ON

OFF
OFF
Counting

ON
ON

ON
ON

OFF

ON

ON
ON
ON
ON

ON
ON

OFF
ON

ON
ON

DCO.64-941

DATA

F|PAOES| NUMBER
1 IA- 64-385-9414

Figure 7-14. Single Step Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

1910

191 1
1920

1921
1930
1940
1950
1960

1970
1980 •

1981
1982
1983
1984

1990
1991
2000

2010
2020
2030
2040
2060
2070
2080
2090
2100
21 10
2120
2130

2150

AJBICI

PANEL

MLDD

MLDD
MLDD

TRMC
TRMC
MLDD
MLDD
MLDD

IE
MLDD

MLDD
MLDD
MLDD
IE

IE
TRMC
MLDD

MLDD
MLDD
TRMC
TRMC
IE
MLDD
IE
TRMC
MLDD
MLDD
MLDD
MLDD

IE

DlElPK
XI I 1 I I I

iBBMBH^^B^^^^^B^^^^^^^^^^

LVDC MANUAL EXERCISER |UNIT NO, 6902000

OPERATION

COMPUTER Al, A2.A3. OP2 and
OP4 lamps
COMMAND A2 and A3 lamps
DATA COMPUTER lamps 22, 23, 24
and 25
Address Counter 2° ,2 1 , and 22

Remove Spare Probe from TP28
Press and release DATA Bit Sign
DATA COMMAND SIGN lamp
Press and release ADDRESS
COMPTR
RESET PI OR lamp
Press and re lease (8 times)
ADVANCE /CST
ON - ADV - CST lamps
Data Command Sign lamp
Computer A 5 lamp
I/O Rt-g. No. 1 lamps 7 and 21

RESET PIOR lamp
Address Counter 2 and 2
Press and release DATA Bits Sign
and 25
DATA C O M M A N D SIGN lamp
DATA COMMAND 25 lamp
Press and release ADR 5
ADR 5 lamp
RESET PIOR lamp
ON, ADVANCE and CST lamps
COMPTR HALT lamp
Tape Address Counter
Press and release DATA 25
DATA COMMAND lamp 25
Press and release DS1
C O M M A N D DS1 lamp

COMPTR HALT lamp

i H l l l j l K l L l M l N l O l P l O l R PAGE 0

NORMAL
INDICATION

ON
ON

ON
ON

ON

OFF

ON
ON
ON
ON

ON
ON

OFF
ON

ON
OFF(Dim)
OFF
ON
Counting

OFF

ON

OFF

DATA

-

P PAGES) NUMBER
|A. 64-385-9414

Figure 7-14. Single Step Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP
2160
2170
2180
2190

2200
2210
2220
2230
2240
22SO
2260

2271
2272
2273
2280

2290
* ;•

2^00
2 S10
2320
2330

2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480

AJBIC
x| j

PANEL
TRMC
IE
MLDD
PC

PC
IE
MLDD
TRMC
TRMC
IE
PC

IE
IE
IE
PC

PC

TF "
TKMC
TRMC
TRMC

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
TRMC
MLDD
MLDD
MLDD
MLDD
TRMC
MLDD
MLDD

0 E f C

LVDC M A N U A L EXERCISER |UNIT NO.

OPERATION
Tape Addre s s C o u n t e r
RESET PIOR lamp
CST lamp
Press and release C.OMP POWER
SKQ OFF
COMPUTER POWER SEQ ON lamp
RESET PIOR lamp
GST lamp
M E M O R Y SIM lamp
ML lamp
C o m p u t e r HALT I«mp
C.OMP POWER SEQ OFF lamp
(de l ayed )

Press and re ea ~e OP/TP
OP lamp
TP lamp
Press and re lease COMPUTER
POWER SEQ ON swi tch
COMPUTER POAVER SEQ OFF lamp
COMPUTER POWER SEQ ON lamp
P r r - p ,ind release ERROR RESET
P r « - : , - . i - . i release KEMORY ^TM
M E M O R Y SIM lamp
M L . tmp

Pre«» and fc*foa»e Data Bit 2)
D A T A COM1WAND 23 lamp
Press and release Address Computer
CST lamp
Pre.ss and r e l e a s e Data Bit 23
DATA COMMAND 2} lamp
1 apo Address Counte r
Press and release Data Bit 24
D A T A COMMAND Bit 24 lamp
Press and re lease Addres s Compute r
CST lamp
Addres s Counter
Press and release Data Bit 24
DATA C O M M A N D bit 24 lamp

IH i j K L M|N|O|P|OIR|PAOE|O
""""""""" | "7 | " L I J so 1

NORMAL
INDICATION

Stopped
ON
ON

OFF
OFF
OFF
OFF
ON
ON

ON

OFF
ON

OFF
ON

ON
OFF

ON

ON

OFF
Stopped

ON

OFF
Coun t ing

OFF

DCO -04-941

6902000

DATA

~*

1

1

FlPAOESl NUMBER
1 |A- 64-385-9414

Figure 7-14. Single Step Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAMEi LVDC MANUAL EXERCISER |UNIT NO. 6902000

STEP

2490
2500
2510
2520

2540

2550

2560
2570
2580
2590
2bOO
2610

2640
26-U
2660
2670
2680
2690
2700
2 7 1 0
2720
2730
2740
2750
2760
2770
1775
2780
27 W
2800

2810

TIRcTL

PANEL

MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
IE
TRMC
MLDD
MLDD

MLDD
IE
MLDD

MLDD
MLDD
IE
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
IE
TRMC
MLDD
MLDD

MLDD

D C F C

OPERATION

Press and release Data Bit 23
DATA COMMAND 23 lamp
Press and release Address Computer
CST lamp

Press and release DATA Bits 23 and
25
DATA COMMAND 23 lamp
DATA C O M M A N D 25 lamp
Press and release Address Computer
CST lamp
Computer HALT lamp
Address Counter
Press and release Data Bit 25
DATA COMMAND 25 lamp

Press and release Address Computer
Computer HALT lamp
Press and release OA6
OA6 Command lamp
ON, CST and ADVANCE lamps
Ab lamp
Address Counter
Press and release OA6
OA6 Command lamp
Press and release Data Bit 25
DATA COMMAND lamp 25
Press and release Address Computer
ON, CST and ADVANCE lamps
A6 lamp
Computer HALT lamp
Address Coun te r
Press and release Data Bit 25
D A T A COMMAND 25 lamp

Press and release Address Computer

H 1 J K LlMlN OlPlO R PAGE 01
| .1 M . . _ « _ ' •

NORMAL
INDICATION

ON

ON

OFF
ON

OFF
ON
Coun t ing

OFF

OFF

ON
ON
ON
Stopped

OFF

ON

OFF
OFF
ON

Coun t ing

OFF

DATA

" MOES «. W8SS.U

Figure 7-14. Single Step Checks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME '• LVDC M A N U A L EXERCISER (UNIT NO. 6902000

STEP I

2840
2850
2860
2870
2880
2890
2900
2910
2920

12930
2940
2950
2960
2970
2975
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3 J O O
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200

3210

A!B!C 1

PANEL

IE
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
TRMC
MLDD
MLDD
IE
IE
IE
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
IE
IE
IE
IE
IE
MLDD
TRMC
PC

PC

1

olc F Cxrm i_ _

OPERATION

Computer HALT lamp
Press and release DS1
DS1 Command lamp
Press and release Data Bit 23
DATA COMMAND 23 lamp
Press and release Address Computer
CST lamp
Tape Address Counter
Press and release Data Bit 23
DATA COMMAND 23 lamp
Press and release OP/TP
TP lamp
OP lamp
Press and release DS 3
DS3 Commam lamp
Press and re lease Address Computer
RESET PIOR and INTC lamps
Press and release DS 3
DS3 Command lamp
Press and re lease Data Bit 24
D A T A COMMAND 24 lamp
Press and re lease Address Computer
Press and re lease Data Bit 24
DATA C O M M A N D 24 lamp
Press and r e - l e a s e DS4
DS4 Command lamp
Press and release Address Computer
INTC lamp
Press and release DS4
DS4 Command lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release RESET PIOR
RESET PIOR lamp
CST lamp
Address C o u n t e r
Press and release COMP POWER
SEQ OFF
COMP POWER SEQ ON lamp

i ~~1 — 1 — I — | •i H TTT K L MlwlolPloiRlPAoeio
"-*! — T 1 i I I I «" 1

NORMAL
INDICATION

OFF

OFF

ON

ON
Stopped

OFF

OFF
ON

ON

ON

OFF

ON

OFF

ON

OFF

OFF

OFF
ON

OFF
OFF
Count ing

OFF

DATA

F PAOE8 NUMBER
1 IA~64-385-9414

Figure 7-14. Single Step Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME:

STEP

3220
3230

3240
3250
3260
3270
32HO
3290
3300
3310

3520
3330
3340
3350
3360
3570

3380
3390

3400
3410
3420

3430
3440
3450
3460
3470
3480
3490
3500
< M O

/m
l j5 50

-,'-, ',1
3341,
3550
5531

3552

All LCI

PANEL

PC
PC

PC
PC
PC
PC
PC
PC
PC
01A

PC
PC
PC
PC
PC
PC

PC
PC

PC
PC
PC

PC
PC
MLDD
IE
TRMC
IE
IE
TRMC
TRMC
TRMC
TRMC
TRMC
MIJ3D
MLDD
MLDD

MLDD

0 E F C
V 1 1 1

LVDC MANUAL EXERCISER JUNIT NO. 6902000

OPERATION

COMP POWER SEQ OFF lamp (delay.
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
Press and release Main Power OFF
POWER ON tamp
POWER OFF lamp
Pull Emergency Pull
POWER OFF lamp
Remove jumper p lug from J29 and
connect cable f rom J28 to J29
Press Emergency Pull
POWER OFF lamp
Press and re lease Main Power ON
POWER OFF lamp
POWER ON lamp
ACME and COMPUTER POWER SEQ
OFF lamps
Phase A, B, C and Fan lamps
Press and release ACME POWER
SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp
Press arid release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ OFF lamp
COMPUTER POWER SEQ ON lamp
ON lamp
INTC lamp
DD lamp
Press and release ERROR RESET
ERROR lamps
Press and release MEMORY SIM
DD lamp
MEMORY SIM lamp
Press and release ADR 5
ADR .5 lamp
Press and re lease DS 4
COMMAND DS4 lamp
If SINGLE lamp is ON, press and
release REPEAT /SINGLE
R E P E A T lamp

M' i j|K|JM|N|oHo|ft|M*e|oi

NORMAL
INDICATION

d) ON

OFF
ON

OFF
ON

OFF

ON

OFF
ON

ON
ON

OFF
ON

OFF
ON
ON
ON
ON

OFF

OFF
ON

ON

ON

ON

F|PAOE8| Ml
1 1 A- 64

DATA

JMiER
0385-9414

Figure 7-14. Single Step Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME *. LVDC MANUAL EXERCISER [UNIT NO. 690*000

STEP PANEL OPERATION
NORMAL

INDICATION DATA

3560
3570
3580
3590
3600
3610
3611
3620
3630
3640
3650
3651
3652
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750

MLDD
MLDD
IE
MLDD
MLDD
MLDD
TRMC
MLDD
MLDD
MLDD
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
tiW)D
MLDD
TRMC
MLDD
MLDD
MLDD
TRMC
TRMC
TRMC
TRMC
MLDD
MLDD
MLDD
TRMC
MLDD
TRMC
TRMC

CST tamp
Press and reUasc Address Computei
INTC lamp
Press and release DS4
DS4 Command lamp
ON, ADVANCE and CST lamps
Address Counter
Press and release ON/OFF
OFF lamp
ON, CST and ADVANCE lamps
Address Counter
Place Spare Probe in TP28
ALL Data Computer Bits
Press and release IS 3
IS 3 Command lamp
CST, ON and ADVANCE lamps
Address Counter
Press and release IS3
IS 3 Command lamp
Press and release IS1
IS1 Command lamp
ADVANCE lamp
CST Un>p (Dim)
Abfc Birt» Computer B«r
Address Counter
Pre«« and r«L«**e IS 1
IS1 Command lamp
ON, CST and ADVANCE lamps
Address Counter
GND Scope to ACME
Place Scope probe in TP 46
Place Scope probe in TP 47
Press and release ON/OFF
OFF lamp
ON, CST and ADVANCE lamps
Address Counter
ALL Data Computer bits
Place Scope Probe in TP 46
PUc* Scope Probe in TP 47

OFF

OFF

OFF
ON
Stopped

ON
OFF
Counting

ON

ON
ON
Stopped

OFF

ON
OFF

ON
Counting

OFF
ON
Stopped

Apsjrox. OVDC
Approx. OVDC

Remove Scop* pr*b« *M GND from

ClFfalHIlUlKlL

PCQ.64-941

Of 1PAOCS| NUMBER
A- 64-385-9414

Figure 7-14. Single Step Checks (Sheet 16)
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\

INTERNATIONAL BUSINESS MACHINES -

UNI AME*. LVDC MANUAL EXERCISER I UNIT NO, 6902000

STEP PANEL, OPERATION
NORMAL

INDICATION DATA

3880
3890

MLDD
MLDD

Press and release IS 4
IS4 Command lamp ON

Figure 7-14. Single Step Checks (Sheet 17)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

3900
4000

4020
4030
4040
4050
4060
4070
4080

4090
4100

41 10

4120
4130
4140
4150
4160
4170
4180
4190

4200
4210
4220
4230
4240

4250

4260
4270
4280

4290
4 iOO

AJBIC

PANEL

MLDD
TRMC

MLDD
MLDD
MLDD
MLDD
TRMC
TRMC
PC

PC
PC

PC

PC
PC
PC
PC
PC
PC
PC
01A

PC
PC
PC
PC
PC

PC

PC
PC
PC

PC
PC

0 C F <
OZQL.

OPERATION

CST lamp
Address Counter

Press and release IS4
IS4 Command lamp
CST lamp
ALL Computer Data lamps
Address Counter
Remove Spare Probe from TP 28
Press and release COMPUTER
POWER SEQ OFF
COMPUTER POWER SEQ ON lamp
COMPUTER POWER SEQ OFF lamp
(delayed)
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
Press and release POWER OFF
POWER ON lamp
POWER OFF lamp
Pull Emergency Pull
POWER OFF lamp
Remove cable from J28 to J29 and
connect Jumper plug to J29.
Push Emergency Pull switch
POWER OFF lamp
Press and release POWER ON
POWER OFF lamp
POWER ON, Phase A , B , C , FAN,
ACME and COMPUTER POWER
OFF lamps
Press and release ACME POWER
SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp
Press and release COMPUTER
POWER SEQ ON
COMPUTER POWER SEQ OFF lamp
COMPUTER POWER SEQ ON lamp

lu'T'j ic|L|y|N|o|i»|olftlP*ae|or Fi¥ p 1 1 1 1 1 1 * 1

NORMAL
INDICATION

ON
Stopped

OFF
OFF
ON
Counting

OFF

ON

OFF
ON

OFF
ON

OFF

ON

OFF

ON

OFF
ON

OFF
ON

FlPAOOl N1 |A- 6

DATA

JMBCR
4-385-9414

Figure 7-14. Single Step Checks (Sheet 18)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME': . LVDC M A N U A L E X E R C I S E R . | UNIT NO. 6902000

STEP

4310

4315
4320

1
4125
4330
4335
4340
4345
4550

4360
4570

4380
4590
4400

1

PANEL 1 OPERATION

ML.DJ

MLDD
MLDD

IE
IE
TRMC
TRMC
TRMC
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

i Press and release ERROR OVER
RIDE
ERROR OVER RIDE
Press and release COMPUTER
DISPLAY RESET and COMMAND
DISPLAY RESET
Press and release ERROR RESET
All ERROR lamps
Press and release MEMORY SIM
MEMORY SIM lamp
ML lamp
T u r n DISPLAY SELECT swi tch to
AI3 DATA
Press and release OA f ' , A2 and A3
COMPUTER and COMMAND O A 9 ,
COMMAND A2 and A3
Press and re lease Address Computer
Press and release SYL1
Computer SYL1, OP2, A2 and A3
lamps

N O R M A L
INDICATION

ON

OFF

ON
OFF

ON

ON

DATA

m i i i i i i i i i i i j i i i i i - i j — | M - » - ^ - , « i «

Figure 1-14. Single Step Checks (Sheet 19)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME *• LVDC MANUAL EXERCISER (UNIT NO. 6902000

5TEP

4410
4420

4430
4440
4450
4460
4470
4480

4490

4500
4510
4520
45 JO
4540
4550
4560

4570

4580
4590
4600
4610
4620
4630
4640

All 1C££

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

OPERA TION

COMMAND SYL1
COMPUTER and COMMAND SYLO
Data Computer Bits 9, 10, 23 and 24
Press and release A3 and A4
COMMAND A3 lamp
COMMAND A4 lamp
Press and release SYL1
SYL1 COMPUTER and COMMAND
lamps
SYLO COMPUTER and COMMAND
lamps
A4, OP 5 , and OA ') Computer lamps
A3 COMPUTER lamp
Data computer bits 8 , 9 , 2 2 , 2 3 lamps
Press and release Al
COMMAND Al lamp
Press and release SYL1
SYL1 COMMAND and COMPUTER
lamps
SYLO COMMAND and COMPUTER
lamps
COMPUTER Al and OP4 lamps
Data Computer 8 , 9 , 2 2 and 2 i lamps
Press and release Al and SYL1
Computer and Command Al and SYL
COMPUTER OP4
C o m p u t e r and Command SYLO
Data Computer 8, 9, 22 and 23

OE|F|G|H|I|J|K|L|II|N1 1 nTl n I plPlolRlpAaeloi
1 1 1 1 ,X

NORMAL
INDICATION

ON
OFF
ON

OFF
ON

OFF

ON
ON
OFF
ON

ON

ON

OFF
ON
ON

OFF
OFF
ON
ON

DATA

.

F|PAOES| NUMBER
[ 1A" 64-385-9414

Figure 7-14. Single Step Checks (Sheet 20)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC M A N U A L EXERCISER | UNIT NO. 6902000

STE P IPANEL

4650
4660

4670

4680 1

4690

4700

4710
4720
4730
4740
4750
4760 '
4770
4780
4790
4800

4810
4820
4830
4840
4850
4860

4870

4880
4890
4900

4910
4920
4930
4940
4950

AIBIC

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD

DIE IF C
x 1 1 1 1 1

OPERATION

Press and release A7, A2 and Al
COMMAND and COMPUTER A7
and Al lamps
COMMAND and COMPUTER A2
lamp
DATA COMPUTER 5 .8 ,9 . 19, 22
and 23 amps
COMPUTER OP1, OP3, and OP4
lamps
Press and release COMPUTER .
CONTROL ON/OFF
OFF lamp
ON, ADVANCE and CST lamps
Tape Address Counter
Press and release A2
COMMAND A2 lamp
Press and release SYLO/1
COMMAND SYL1 lamp
COMMAND SYLO lamp
Press and release ADVANCE/CST
COMPUTER OP3, OP4, A2 and
SYL1 lamps
Press and release SYL 0/1 and A2
COMMAND SYL1 and A2 lamps
COMMAND SYLO lamp
Press and release ADVANCE/CST
COMPUTER SYL1 and A2 lamps
COMPUTER SYLO. OP1 OP3,
and OP4 lamps
DATA COMPUTER 5,8, 11, 19.22 and
25 lamps only
Press and release OA7 a n d A 2
COMMAND OA7 and A2 lamps
Press and release ADDRESS
COMPTR
All DATA COMPUTER lamps
Press and release ADVANCE/CST
COMPUTER OA7 and A2 lampa

DATA COMPUTER lamps 11 and 25
COMPUTER OP1 lamp

NORMAL
INDICATION

ON

OFF

ON

ON

OFF
ON
Stopped

ON

ON
OFF

ON

OFF
ON

OFF

ON

ON

ON

OFF

ON
ON
OFF

DATA

••••MWBBM

H i i K|L|M|N|O|P|Q|R PAOCJOFlPAOES^ NUMBER
1 IM"°^-

Figure 7-14. Single Step Checks (Sheet 21)
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1 INTERNATIONAL BUSINESS MACHINES-

UNIT NAME; LVDC M A N U A L EXERCISER [UNIT NO. 6902000

STEP

4960
4970
4980
4990
5000

5010
5020
5030
5040
5050
5060
5070

5080
5100
5110
5120
5130
5140
5150

5160
5:170
5180

5190

5200

5210
5220
5230
5240
5250
5260
5270
5280
5290

TJBlcl

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD

MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

OPERATION

Press and release Al
COMMAND Al lamp
Press and release ADVANCE/CST
COMPUTER OP4 lamp
DATA COMPUTER 5,8, 10, 19, 22
and 24 lamps only
Press and release A2 and A 3
C O M M A N D A3 lamp
COMMAND A2 lamp
Press and release ADVANCE/CST
COMPUTER A3 lamp
COMPUTER A2 and OP3 lamps
DATA COMPUTER 10 and 24
lamps on ly
Press and release A2 an d A3
COMMAND A 2 lamp
COMMAND A3 lamp
Press and release ADVANCE/CST
COMPUTER OP3 and A2 lamps
COMPUTER A3 lamp
DATA COMPUTER 5,8, 10, 19, 22 and
24 lamps on ly
Press and release DATA SIGN
DATA COMMAND SIGN lamp
Press and release ADDRESS
COMPTR
DATA COMMAND and COMPUTER
SIGN lamp only
Press and release A2 , A3 and SY L
0 / 1
COMMAND A3 and SYL1 lamps
COMMAND A2 and SYLO lamps
Press and release DATA SIGN
DATA COMMAND SIGN lamp
Press and release ADVANCE/CST
COMPUTER A3 and SYL1 lamps
COMPUTER A2 and OP3 lampg
DATA COMPUTER SIGN lamp
DATA COMPUTER 10 and 24
lamps only

OICIFIOIH l l J lKl l MlNlOlPlOlRlPAOCIO
53TI i i i i iii J i i i i MM

N O R M A L
INDICATION

OFF

OFF - •;•

ON

ON
OFF

• ' • * " ' ' '•• • . /"
ON
OFF

ON

ON
OFF

ON
OFF

ON

ON

ON

ON
OFF

OFF

ON
OFF
OFF

,ON

DATA

• , '•' .

PIPAGES NUMBER
1 : A- 64-385-9414

Figure 7-14. Single Step Checks (Sheet 22)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

STEP

5300

5310
5320
5330

5340

5350

5360

5370

5380

5390
5400
5410
5420

5430

5440
5450

5460

5470
5480
54 VO
5500

5510
5520

5530

5540
5550

PANEL

MLDD

MLDD
MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD

1 MLDD
I MLDD

DIE IF l<

LVDC MANUAL EXERCISER 1 UNIT NO.

OPERATION

Press and release COMPUTER
CONTROL ON/OFF
OFF lamp
ON, ADVANCE and CST lamps
Press and release COMMAND
DISPLAY RESET
All COMMAND and COMPUTER
lamps
Press and release A2, A3,. A5 and
A8
COMMAND and COMPUTER A2, A3
A5, A8 and COMPUTER OP2 and
OP 3 lamps
DATA COMPUTER 4 , 7 , 9 , 10, 18,21
23 and 24 lamps only-
Press and release COMPUTER
CONTROL ON/OFF
OFF I. imp
ON, ADVANCE and CST lamps
Press and release ADVANCE/CST
COMPUTER Al , A2, A3, A5, A8,
DS2.OP2, , OP3 and OP4
DATA COMPUTER Lamps 4, 7, 9, 10,
11, 18 ,21 , 2 3 , 2 4 . and 25
Press and release ADVANCE/CST
COMPUTER A 4 , A 5 , A 8 , DS2 and
OP1
DATA COMPUTER 4, 7 ,8, 18.21.
and 22 lamps only
Press and release PAST /PRESENT
PRESENT and ADVANCE lamps
PAST lamp
DATA COMPUTER 4.8. 10, 1 1. 18 ,22
24 and 25 lamps only
Turn WORD to T-l
COMPUTER Al, A2. A3. A5, A8.DS2,
OP2, OP* and OP4 lamps
DATA COMPUTER 4, 7 . 9 , 1 0 , 1 1 , 1 8 ,
2 1 , 2 3 , 2 4 , and 25 lamps only
Press and release PAST/PRESENT
PAST lamp

lpnyijjic|L|MjNjojp|«JR PAOEIO

NORMAL
INDICATION

ON
OFF

OFF

ON

OFF
ON

ON

ON

ON

ON

OFF
ON

ON

ON

ON .

OFF
. DCO-64-«41

6902000

DATA

F|pAOE8| NUMBER
1 IA-64-385-9414

Figure 7-14. Single Step Checks (Sheet 23)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME '• LVDC MANUAL EXERCISER (UNIT NO,

STEP

5560
5570 1

5580

5590

5600

5610

5620

5630
5640

5650

5660
5670
5680
5690

5700
5710

5720

5730
5740
5750
57bO

5770

5780
5790 •
5800

All 1C

3ANEL

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD
MLDD

D E F C
^T™rL.

OPERATION

PRESENT and ADVANCE lamps
DATA COMPUTER 4 , 7 , 8 , 18,21
and 22 lamps only •
Press and release (2 times)
COMPUTER CONTROL ON/OFF
COMPUTER and COMMAND A2. A3,
A5, A8 and COMPUTER OP2 and
OP3 lamps
DATA COMPUTER 4, 7 , 9 , 10, 18, 21,
23, and 24 lamps only
Press and release O A 1 , OA2, OA8
and OA9
COMMAND O A 1 , OA2. OA8 and
OA9 lamps
Press and release ADVANCE/CST
COMPUTER A1.A2, A3. A5.A8, DS2,
O A 1 , O A 2 , O A 8 , O A 9 , OP2, OP3 and
OP4 lamps
DATA COMPUTER 4 , 7 , 8 , 18,21
and 22 lamps only
Press and release PAST/PRESENT
PRESENT and ADVANCE lamps
PAST lamp
DATA COMPUTER 4 , 7 , 9 , 10, 11, 18,
21 , 23, 24 and 25 lamps only
T u r n WORD to T
COMPUTER A4.A5.A8, DS1, DS2,
O A 1 , O A 2 . 0 A 8 , OA9 and OP1 lamps
DATA COMPUTER 4, 8 , 1 0 , 11. 18,
22, 24 and 25 lamps only
Press and release PAST /PRESENT
PAST lamp
PRESENT and ADVANCE lamps
DATA COMPUTER 4, 7, 8, 18, 21 and
22 lamps only
Press and release COMPUTER
CONTROL ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
Press and release COMMAND
DISPLAY RESET

1 • • 1 "'

M 7 717 L M|M|0|P|Q|ltlPAOe|0:,:.±::t 1 1 1 1 r I

NORMAL
INDICATION

ON

ON

ON

ON

ON

ON

ON

OFF
ON

ON

ON

ON

OFF
ON

ON

OFF
ON

6902000

DATA

F PAW NUMBER
1 1 A- 64-385-9414

Figure 7-14. Single Step Checks (Sheet 24)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER I UNIT NO. 690ZOOQ

STEP PANEL, OPERATION
NORMAL

NDICATION DATA

5810
5820
5830

TRMC
TRMC
TRMC

Press and release MEMORY SIM
MEMORY SIM lamp
ML tamp

OFF
ON

Figure 7-14. Single Step Checks (Sheet 25)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC MANUAL EXERCISER I UNIT NO. 6902000

STEP § PANEL

,0

20

30
40
50
60
70

80

90
100

105
106
110
120
121

122

123

124
125

126
127
130

TTiTcl

IE

MLDD

TRMC
TRMC
TRMC
MLDD
MLDD

MLDD

MLDD
IE

IE
IE
IE
IE
MLDD

MLDD

MLDD

MLDD
MLDD

IE
IE
MLDD

ole IF l<

OPERATION

TP lamp (Press and release TP/OP
if OFF)
DISPLAY SERIAL OUT lamp (Press
and release if ON)
Press and release MEMORY SIM
MEMORY SIM lamp
Tape Address Counter
Press and release A5 and Ab
COMMAND and COMPUTER A5 and
A6 lamps
Press and release SINGLE STEP
ON /OFF
ON, ADVANCE and CST lamps
I/O Reg. No. 2 lamps (Press and
release if OFF)
Press and release I/O Reg. RESET
All I/O Reg. No. 2 lamps
Press and release Bit 19
I/O R4g. No. 2 Bit 19 lamp
Press and release DATA 12, 13
and 14
DATA, COMMAND lamps 12,13
and 14
Press and release ERROR OVER
RIDE (if OFF)
ERROR OVER RIDE lamp
Press and release COMPTR DIS-
PLAY RESET
Press and release ERROR RESET
All ERROR lamps
Press and release ADVANCE/CST
(11 times)

iH l l |J|KIL|MINIOIPIOI*|PA0C|0
vl II 1 1 1 1 1 1 1 1 1 1 1 1 ill " L-

NORMAL
INDICATION

ON

OFF

ON
Counting

ON

ON

ON

OFF

ON

ON

OFF

DCO-64-941

DATA

IMPAOES NUMBER
| ^-64-385-9414

Figure 7-15. Past History Mode Checks (Sheet 1 of 12)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC MANUAL EXERCISER JUNIT NO. 6902000

STEP PANEL OPERATION
NORMAL

INDICATION DATA

140
141
142
143
144
145
146
147
148
149

150
160
170
180

190
200

210
220

230
240

250
260

270
280
290
300

310
320

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

PRESS arid'hold PAST/PRESENT
PAST LAMP
RELEASE PAST/PRESENT
PAST LAMP
PRESS and hold PAST/PRESENT
PAST LAMP
PRESENT LAMP
RELEASE PAST/PRESENT
PRESENT LAMP
PRESS AND RELEASE PAST/ •
PRESENT
PAST LAMP
T u r n Display Select to AIJ Data
T u r n WORD switch to T-l
DATA lamps o, 7 , 8 , '), 11 , 20, 2 1, 22,
23, 25, ana IS4, IS3, IS2, IS 1,
DM3, DM2, DM1, DX, OP4, OP2,
Al, A3, A4, A 5 and A6
T u r n WORD switch to T-2
DATA lamps 6 , 7 , 8 , 9 , 2 0 , 2 1 , 2 2
and 23
T u r n WORD switch to T-3
DATA lamps 6, 7 , 8 , 1 0 , 1 J , 20, 2 1 , 22,
24 and 25
Turn WORD switch to T-4
DATA lamps 6, 7 , 8 , 10, 20, 21, 22
and 24
Tarn WORD switch to T-5
DATA lamps 6 , 7 , 8 , 1 1 , 2 0 , 2 1 . 2 2
and 25
T u r n WORD switch to T-6
DATA lamps 6, 7, 8, 20, 21 and 22
T u r n WORD switch to T-7
DATA lamps, 6. 7 , 9 , 10, 11, 2 0 , 2 1 ,
23, 24, and 25
1 urn WORD switch to T-8
DATA lamps 6, 7, 9. 1 0, 20, 21, 23
and 24

ON

ON

OFF
ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

PAOC OF PAOES NUMBERFlGlMlMJ K L M N OIP

Figure 7-15. Past History Mode Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER (UNIT NO.

1
STEP

330
340

350
360
370
380

390
400
401
402

403

404

405
406

410
420
430

440
450

460
470
-480
490
5UO

Alllc

PANEL

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD

Oil IF M

OPERATION

Turn WORD switch to T-9
DATA lamps 6 ,7 .9 , 11,20,21, 23
and 25
Turn WORD switch to T-10
DATA tamps 6, 7. 9, 20, 21 and 23
Turn WORD switch to T- l l
DATA lamps 6, 7, 10, 1 1 , 20, 2 1 .
24 and 25
Turn WORD switch to T-12
DATA lamps 6, 7, 10, 20, 21 and 24
T u r n WORD switch to T-13
DATA lamps 6, 7 . 8, 1 0, 20. 21 ,
22 and 24
Turn WORD switch to T-14

DATA lamps 6 ,7 ,8 . 10,20, 21,
22 and 24
Turn WORD switch to T-15
DATA lamps 6 ,7 ,8 , 10,20,21,
22 and 24
Turn DISPLAY SELECT to TRS
Turn WORD switch (CCW) to T
DATA Unips 6, 7 .8 , 9. 10, 20, 21,
2 2 , 2 3 , and 24
Turn WORD switch to T-l
DATA lamps 6. 7, 8, 9, 11, 20. 21,
22, 23. and 25
Turn DISPLAY SELECT TO MR1
DATA lamp 19
Turn DISPLAY SELECT TO MD7
DATA tamp 24
Turn DISPLAY SELECT to PRO

1H I lV|K|LWI*l0kl9l'5Jw^l01

Tl I1! 1 1 1 1 1 1 1 1 11 •»* 1

NORMAL
INDICATION

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

6902000

DATA

IA. 64 -IBS- 94 14

Figure 7-15. Past History Mode Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

STEP

520
530
540
550

555
560
570
580

590
600
610
620

630
640
650
660
670
680
690

700
710
730
740
760
770
790
800
H 1 0
820

830

AJBIC
_JT 1 1

PANEL

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
IE
IE
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE

IE

1

DIE IF C

- LVDG MANUAL EXERCISER ]UNIT NO. 6902000

OPERATION

DATA lamps 18, 19 and 20
Tarn WORD switch to T-2
DATA lamps 4, 5 and 6
Press and release COMPUTER
CONTROL/ (ON/OFF)
PAST lamp
ON, ADVANCE and CST lamps
OFF lamp
Press and release A 1 , A 2 , A 3 , A 5
and A 6
COMMAND A5 and A6 lamps
COMMAND A 1 . A 2 and A3 lamps
COMPUTER Al , A2 and A3 lamps
Press and release COMPUTER
CONTROL ON/OFF
OFF lamp
ON, A D V A N C E and CST lamps
Press . and release I/O Reg- Reset 1
I/O Reg. No. 2 lamps all
Press and release DATA 12, 13 and 14
DATA COMMAND lamps .ill
Press and re lease ADVANCE/CST
( 3 t ime s)
COMPUTER A4, and A2 lamps
T u r n DISPLAY SELECT to MD7
All DATA lamps
T u r n DISPLAY SELECT to MR1
A l l D A T A lamps
T a r n DISPLAY SELECT to PRO
A l l DATA lamps
Press and re lease DATA 12, 13 and 14
DATA COMMAND lamps 12, 13 and 14
Press and release I /O R e g . 4 . 7 , 1 0 ,
1 3, 16, 19, 22 and 25
I/O Re {i. No. 2 lamps 4 , 7 , 10, 13, 16,
19, 22 and 25

H i J|K|L|M N o P o R PAOC o

NORMAL
INDICATION

ON

ON

OFF
OFF
ON

OFF
ON
ON

OFF
ON

OFF

OFF

ON

OFF

OFF

OFF

ON

ON

DATA

1U ,
PIPAGES NUMBER

|- |A- 64- 385-941*

Figure 7-15. Past History Mode Checks (Sheet 4) , .,. ,
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. LVDC MANUAL EXERCISER {UNIT NO. 6902000

STEP
980
990

1000
1010
1020
1030
1031
1040
1050
1060
1070
1080
1210
1220
1230

1240
1250

1480
1490
1500

1510
1520

1760

AjilC

PANEL

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD

MLDD

OPERATION
Press and release ADVANCE/CST
V o r i f y that lamps OP1, OP2.A2
A3 and A4 are ON If OFF, re turn
to step 980
Press and release PAST/PRESENT
PRESENT lamp
PAST lamp
Turn DISPLAY SELECT to PRO
Tarn WORD to T
DATA lamps 18, 19 and 20
T u r n WORD to T-l
DATA lamps 1 5. 16 and 17
Turn WORD to T-2
DATA lamps 1 , 2 and 3
Turn WORD to T
Tarn DISPLAY SELECT to MD7
DATA lamps 7, 10, 13, 16, 19,22 and
25
Turn WORD to T-l
DATA lamps 1 , 6 , 9 , 1 2 , 1 5 , 1 8 .
21 and 24
Turn DISPLAY SELECT to MR!
T u r n WORD to T
DATA lamps SIGN, 3 ,6 ,9 ,12 ,15 ,
18 and 21
Turn WORD to T-l
DATA lamps SIGN, 3 , 8 , 1 1 , 1 4 , 17
20 and 23
T irn WORD to T

DIE F QlH TTj K L MlN 0 P|Q[R PAOC 01
MXJ---LXL-J- MM '

NORMAL
INDICATION

ON

OFF
ON

ON

ON

ON

ON

ON

ON

ON

DATA

F PAOE8 NUMBER
A- 64-385-9414

Figure 7-15. Past History Mode Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

1770
1780
1790
1800

1810
1820
1830
1840
1850
1860
1870

1880
1890

1900
1910
1920
19 50
1940
1950

1970

1980
1990
2000
2010
2020

2030
2031

TfiHcl

PANEL

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLD D
MLDD
MLDD

MLDD
MLDD

D l E l F l C

LVDC M A N U A L EXERCISER |UNITNO. 6902000

OPERATION

Press and release PAST/PRESENT
PAST Lamp
PRESENT lamp
Press and re lease (2 t imes)
ADVANCE /CST
AS lamp
Press and re lease PAST /PRESENT
PRESENT lamp
PAST lamp
T u r n WORD to T-
T u r n DISPLAY SEIJECT to MD7
DATA lamps 1 , 6, 9, 1 2, 1 5, 18 , 21
and 24
T u r n D I S P L A Y SELECT to MR1
DATA lamps SIGN, *, 8, 11, 14, 17
20 and 23
T u r n DISPLAY SELECT to PRO
DATA lamps 15, 16 and 17
T a r n W O R D to T-8
DATA lamps 1 , 2 , and 5
T u r n DISPLAY SELECT to MR 1
DATA lamps 2 , 5 , 0, M, 16, 1 9
22 and 25
T u r n DISPLAY SELECT to MD7
D A T A lamps SIGN, 3 , 6 , 9 , 1 2 , 1 5 ,
20 and 2i
T u r n D I S P L A Y SELECT to AH DATA
T u r n WORD to T
Press and re lease PAST 'PRESENT
PAST LAMP
PRESENT LAMP

Press ON /OFF
OFF lamp

NORMAL
INDICATION

OFF
ON

ON

OFF
ON

ON

ON

ON

ON

ON

ON

OFF
ON

ON

DATA

IHTTUIKILIMIN 0 P 0 RJPAOE|OF|PAGES| NUMBER 14

Figure 7-15. Past History Mode Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'.

STEP

2040
2050

2060

2070

2080
2090
2100
2200
2.500
2530
2540

2550
2560

2570
2580

2590
2bOO

2630
2640

2650
26f>0

All 1C"n_

PANEL

MLDD
MLDD

MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

LVDC M A N U A L EXERCISER (UNIT NO.

OPERATION

ON, ADVANCE and CST lamps
Press and release Al , A2, A3 .A4
and A3
COMMAND and COMPUTER A5 and
A4 lamps
Press and release COMPUTER
CONTROL ON/OFF
ON, ADVANCE and CST lamps
T u r n DISPLAY SELECT TO MR1
Press and release PAST/PRESENT
PAST lamp
PRESENT lamp
T u r n WORD to T-3
DATA lamps SIGN, 3, o, 9, 12, 15
18 and 21
T u r n -WORD to T-4
DATA lamps 1 ,4 , 7, 10, 13, 16. 19,
and 24
T u r n WORD to T-5
DATA lamps 2 , 5 , 8 , 1 1 , 1 4 , 1 7 , 2 2
and 25
T u r n WORD to T-6
DATA lamps SIGN, 3, 6, 9, 12, 15,
20 and 23
T a r n DISPLAY SELECT to MD7
DATA lamps 2, 5 , 8 , 11, 14, 19,22
and 25
Turn W O R D to T-7
DATA lamps 1 , 4 , 7 , 1 0 , 1 3 , 1 6 , 2 1 ,
and 24

oieir Q|H i j KILIMIN O|P|Q 5 not. a
I I I T 1 I I I . L l u u

NORMAL
INDICATION

OFF

ON

ON

ON
OFF

ON

ON

ON

ON

ON

ON

6902000

DATA

F PAOCS NUMBER
A- 64.385-9414

Figure 7-15. Past History Mode Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

STEP

2730
2740
2750
2770
2780

2790
2791
2792
279 3
2800

2810
2815
2820

2K30
2840
2850
2860

2870
2875
2876
2880
2890
2900
2910
2930
2940

2950
2960
29 70
2980
3030
3040

A ££

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

0 C F <j

LVDC M A N U A L EXERCISER (UNIT NO. 6902000

OPERATION

Press and r e l e a s e PAST /PRESENT
PAST Ump
PRESENT lamp
T u r n WORD to T
Press and release; (10 T imes )
ADVANCE / CST
COMPUTER A2. A3 and A6 lamps
Pre.r.0 and r e l ea se PAST 'PRESENT
PRESENT lamp

PAST lamp
DATA lamps 7 , 1 0, 1 3 , 1 6 , 1 9 , 22
and 25
T u r n DISPLAY SELECT to MR1
T u r n WORD t i > T - l
DATA lamps 4 , 7 , 0 , 1 3, 1 6, 1 9 , 22
and 25
T u r n DISPLAY SELECT to PRO
DATA lamps 18, 9 and 20
T u r n DISPLAY SELECT to A13 DATA
Press and re lease COMPUTER
CONTROL ON/OFF
ON, A D V A N C E and CST lamps
PAST lamp
PRESENT lamp
Press and r e l e a s e A5 and A(J
COMMAND A 5 l.urip
C O M M A N D A4 and A6 lamps
COMPUTER A4 and A6 lamps
T u r n DISPLAY SEI.ECT to PRO
Press and release COMPUTER
CONTROL ON/OFF
ON, A D V A N C E and CST lamps
Press and re lease PAST /PRESENT
PAST lamp
PRESENT lamp
All DATA COMPUTER lamps
T u r n DISPLAY SELECT to MR1

H 7 J K L M!N 0 P 5 R PAGE 01

NORMAL
INDICATION

OFF
ON

ON

OFF
ON

ON

ON

ON

OFF
OFF
ON

OFF
ON
ON

ON

ON
OFF
OFF

DATA

A- 64-385-9414

Figure 7-15. Past History Mode Checks (Sheet 8)

in-7-96



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MANUAL EXERCISER |UNIT NO. 690ZOOO

STEP '•

3050
3051
3052
3053
30bO
3070
3080
3090
3100
31 10
3120

13130
3140

3150
3210
3211

5212
3212
3214
3240
3250
3260
3270
3280
3290

3300
3 3 1 0
3320
3330
3340

-3550

TISTel

PANE I

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD
IE
MLDD
MLDD
IE
MLDD
MLDD
MLDD

IE
IE
MLDD
MLDD
IE
MLDD

o elf o
!i "

OPERATION

All DATA COMPUTER lamps
Press and release PAST/PRESENT
PAST lamp
PRESENT lamp
Press and release ADVANCE /CST
COMPUTER Al, A4 and A6 lamps
T. i rn DISPLAY SELECT to MD7
AU DATA COMPUTER lamps
T u r n DISPLAY SELECT to PRO
All DATA COMPUTER lamps
T u r n DISPLAY SELECT to AI3 DATA
T u r n WORD to T
Press and release COMPUTER
CONTROL ON/OFF
ON. ADVANCE and CST lamps
Press and release OA9
Press and release ERROR OVER
RIDE
tRROR OVER PIDE lamp
COMMAND OA9 lamp
COMPTR ALARM Ump
Press and release OAV
COMMAND OA9 lamp
COMPTR ALARM lamp
Press and release OA9
COMMAND OA9 lamp
Pres.s and release COMPTR DISPLAY
RESET
Press and release ERROR RESET
COMPTR A L A R M lamp
Press and release OA1
C O M M A N D OA1 lamp
COMPTR ALARM lamp
Press and release OA1

HI J|K|L M N o|p|o[RjpA0e p

NORMAL
INDICATION

OFF

OFF
ON

ON

OFF

OFF

OFF

OFF
ON
OFF

OFF
ON

ON

OFF

ON
ON

DATA

FlPAOES NUMBER
1 A- 64.385-94U

Figure 7-15. Past History Mode Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME*. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

3360
3370

3380
3390
3400
3410
3420
3430
3440
3450

3460
3470
3480

3490
3500
3510
3520

3530
3540
3550

3560
3570

3571
3572

3573

AIBICI

PANEL

MLDD
MLDD

IE
IE
MLDD
MLDD
IE
MLDD
MLDD
MLDD

IE
IE
IE

MLDD
MLDD
IE
MLDD

MLDD
IE
MLDD

MLDD
IE

IE
MLDD

MLDD

D l E l F K

OPERATION

COMMAND OA1
Press and release COMPTR DISPLA'
RESET
Press and release ERROR RESET
COMPTR ALARM lamp
Press and release OA2
COMMAND OA2 lamp
COMPTR ALARM lamp
Press and release OA2
COMMAND OA2 lamp
Press and release COMPTR DIS-
PLAY RESET
Press and release ERROR RESET
COMPTR ALARM lamp
MANUAL HALT lamp (Press and
release)
Press and release OA9
COMMAND OA9 lamp
COMPTR ALARM lamp
Press and release DISPLAY SERIAL

- OUT
DISPLAY SERIAL OUT lamp
COMPTR ALARM lamp
Press and release DISPLAY SERIAL
OUT
DISPLAY SERIAL OUT lamp
Press and release MANUAL HALT
lamp
MANUAL HALT lamp
Press and release ERROR OVER
RIDE
ERROR OVER RIDE lamp

|H|I|J|K|L|M|N|O|P|Q|R|PAOE|O
xll 1 1 J 1 1 1 1 1 | | ' 1 1 1 1 I10 '

NORMAL
INDICATION

OFF

OFF

ON
ON

OFF

OFF

ON

OFF
OFF

ON
ON

OFF

OFF

ON

DCO-64-941

-I PAGES 1 N
1 A- ^

DATA

JMBER
4-385-9414

Figure 7-15. Past History Mode Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

STEP

5580

1590
3600

3630
36 40
3650

3660
3670

3680

3690

3700
3710

3720
3730

3740

3750

3760
3770

3780
3790
3800
3810

3820
3830
3840
5850

flic
Z-

PANEL

MLDD

IE
IE

IE
IE
MLDD

MLDD
MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
IE

IE

MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD

IE
MLDD
MLDD
MLDD

LVDC M A N U A .. EXERCISER J U N I T N O . 6902000

OPERATION

Press and re lease COMPTR
DISPLAY RESET
P r e s s a n d r e l e a s e E R R O R RESET
COMPTH A L A R M a tnp

P r e s s and r e l e a s e I /O R e g . Reset
Al l I /O R E G . NO 2 L a m p s
P ress ami r e l e a s e C O M M A N D
DISPLAY RESET
A l l D A T A C O M M A N D lamps
Press a:ui r e l e a s e A , A6. IS4 and
DM ?
C O M M A N D a m i C O M P U T E R A l , A " .
IS-1 And DM3
P r e s s a id r e l e a s e SINGLE STEP
ON /OFF
ON, A D V A N C E a - i d CST lamps
P ess and re lease ERROR OVER
RIDE-
ERROR OVER RIDE amp
P r e H s a n c.l re ease I/O Rep;. - 1 , 7 . 10,
1 3 . 1 6 , < ) , 2 2 a n d L ' S
I /O R e g . No. 2 lamps 4 , 7 , 10 . 13 , 16 ,
19. 22 and 25
Press and release DATA C O M M A N D
12, M and 14
DATA COMMAND Lamps 12, 13, 14
Press and re lease A 1 . A 2 . A 3 , A4 ,
IS4 and DM *

COMMAND IS4 aj»d DM3 lamps
COMMAND lamps A 2 . A 3 . A 4 , and A6
Press and re lease ADVANCE/CST
COMPUTER Address A 2 . A 3 . A 4
and A6
INTC and COMPUTER A L A R M lamps
A D V A N C E lamp
Press and release OA9
COMMAND OA9

) E PTolH | J K I M|N 0 P 0 R PAGE 01M M I M rri ii ii "" i

N O R M A L
INDICATION

OFF

OFF

OFF

ON

ON

OFF

ON

ON

OFF
ON

ON
ON
OFF

ON

DCO-64-941

D A T A

•

£^4^85-9414

Figure 7-15. Past History Mode Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME 4 . LVDC MANUAL EXERCISER |UNITNO.

STEP

3860
3880
3690 1
3900 1
3910
3920

3930

3940
3950

3960
3970

3980
3990
4000

4010
4020

4030
4040
4050

4060
4070
4080
4090

4100

41 10
t

4120
41 30

4140

4150

Aiiici

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD

DE
IE
MLDD

MLDD
T RMC
TRMC
TRMC

MLDD

MLDD

MLDD
MLDD

EE

llE

D l E l F K

OPERATION

ADVANCE tamp
Press and release PAST/PRESENT
PAST lamp
Turn DISPLAY SELECT to AI3 DATA
Turn WORD to T-7
COMPUTER DATA lamps 6 , 9 , 10, 11,
20, 23, 24, and 25
COMPUTER Address lamps A 1 . A 2 ,
A3, A6 ,OP2 ,OP4
T u r n DISPLAY SELECT to MD7
COMPUTER DATA lamps 1 , 4 , 7 , 10 ,
13, 18, 21 , and 24
T u r n DISPLAY SELECT to MR1
COMPUTER DATA lamps 1 , 6 , 9 , 12,
15, 18, 21, and 24
Tarn DISPLAY SELECT to PRO
COMPUTER DATA lamps 15, 16, 17
Press and release ERROR OVER
RIDE
ERROR OVER RIDE lamp
Press and release COMPTR
DISPLAY RESET
Press and release ERROR RESET
COMPTR ALARM lamp
Press and release COMPUTER
CONTROL ON /OFF
ON. ADVANCE and CST lamps
Press and release MEMORY SIM
MEMORY SIM lamp
ML lamp

V e r i f y that Address Counter will not
step when ADVANCE/CST is
depressed
Press and release ERROR OVER
RIDE
ERROR OVER FIDE lamp
Press and release COMMAND
DISPLAY RE SET
Press and release DATA ADAPTER
INTERFACE EXERCISER-RESET
All I/O Reg. No. 2 lamps

i H l l l j l K l L l M l N l O l P l O l R l P A O E l o

NORMAL
INDICATION

ON

ON

ON

ON

ON

ON

ON

ON

OFF

OFF

OFF
ON

Not
Advam e

OFF

OFF

6902000

DATA

PIPAGES NUMBER
1 A" 64-385-9414

Figure 7-15. Past History Mode Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

05
06
10

20
30
40
50
60
70

80
90

ioo

110

120

130
140

150
160

170

180

190
200

210
220
230

240
250

TO cZI

PANEL

IE
IE
MLDD

TRMC
TRMC
TRMC
IE
IE
MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD

D E F (

OPERATION

Press and release MANUAL HALT
MAN UAL HALT lamp
Press and release COMPTR DIS-
PLAY RESET and COMMAND DIS-
PLAY RESET
Press and release MEMORY SIM
MEMORY SIM Lamp
ML lamp
COMPUTER ALARM
INTC lamp
Tarn DISPLAY SELECT switch to
TRS
Press and release Al through A5
COMMAND and COMPUTER Al
through A5 lamps
COMPUTER OP1, OP2, OP3. OP4
lamps
DATA COMPUTER lamps 7 ,8 .9 ,10 ,
11 ,21 ,22 ,23 ,24 and 25
Turn DISPLAY SELECT switch to
AI3 DATA
Press and release Al, A4.A5 and A6
COMMAND and COMPUTER lamps
A2, A3 and A6
COMPUTER lamp OP2
COMPUTER DATA lamps 6 ,9 ,10 ,20 ,
23 and 24
Press and release A2, A3, A4, A5 and
A6
COMMAND and COMPUTER lamps
A4 and A 5
COMPUTER lamp OP1
COMPUTER DATA lamps 7,8.21 and
22
Turn WORD switch to T-7
Press and release A2 and A4
COMMAND and COMPUTER lamps
A2 and A5
COMPUTER lamp OP3
COMPUTER DATA lamps 7.10,21
and 24

01

NORMAL
INDICATION

OFF

ON
OFF
ON
ON

ON

ON

ON

ON
ON

ON

ON
ON

ON

ON
ON

ON

DCO- 64-941

DATA

lA- 64-385-9414

Figure 7-16. Data Register Checks (Sheet 1 of 15)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. LVDC M A N U A L EXERCISER lUNIT NO. 6902000

STEP 1

260
270
280

290

500
510

320
330
540
350
360
370
380
390
400

410
420

430

440

450 -
tbO
no

480

PANEL

MLDD
MLDD
MLDD

MLDD

M LDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

IE
MLDD

MLDD

MLDD

M L D D
MLDD

MLDD

tfLDD

—

OPERATION

T u r n WORD .-witch to T
Turn Display Select swi tch to A13 IA
Press and re lease A7 , A6, A5, A4 , A2
and Al
C O M M A N D and COMPUTER lamps
A7, t \ (>, A4 and A l
COMPUTER lamps O P 1 . O P 5 and OP4
Computer Data lamps SIGN, 1 and 5-
Lamps ' ') t h r o u g h 25 may or i r i . i y not
1 ) 0 l i t .

Press and ho ld K c p e . i t / S i n n l e .
SINGLE lamp
R E P E A T l a m p
Re le.i si' Ri pea I / .Single
S i n g l e and Repe. i t lamps
T rn D i s p l a y Select s w i t c h to TRS
Press and re l ease . \2 t h r o u g h A8
Press and re lease OAH and OA . '
COMM AN D lamps A8 . A 5 ,' A 5 , A ^ . A 1 ,
O A H , m d O A ' J
L.tmps AH and A'->
Press and hold C o m p u t e r D i s p l a y
Rese t
C o m p u t e r lamps AH , A 5 , A i , A2 , A 1 ,
U A 8 . U A O , OP2, OP 5 and OP4
C o m p u t e r Data lamps - 1 , 7 , 8 . 1 8 , 2 1
and 2 2
R e l e a s e C o m p u t e r Disp lay Rese t
Lamp s t a t u s
'IVrn D i s p l a y Select s w i t c h to AM
D A T A
Press and re lease A!J

J_^^^^^^»^^^^^^^^^^^^^MMB^»MM

B^^^BI^^^^^^^^^^^^^^^^^^^^^^^l^^r^—. • ̂  1 ̂ K I ̂ ^ & ̂ ^ I ^

N O R M A L
INDICATION

- ON
ON
ON

ON
OFE

U n c h a n g e d

ON
ON

ON

ON

U n c r anged

«!&& m^t I ^1

DATA

. „

iiuaeB

Figure 7-16. Data Register Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E *

STEP

490
500

' 510

520

530
540
550

560

57U

1 580

585
590

600
610

620
b.iO
6-10
650

660

670
680
690
700

710

720

730

All 1C

PANEL

MLDD

MLDD

MLDD

M L D D

MLDD

MLDD

MLDD

MLDD

MLDD

M L D D

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

o E r c
3™C,L

LVDC M A N U A L EXERCISER (UNIT NO. 6902000

OPERATION

C O M M A N D Ump A 6

Press and re lease C o m p u t e r D i s p l a y
R e s e t

C o m p u t e r amps AS . Ah , A5 . A ^ . A2
a n d A l

C o m p u t e r Data l amps •! . 6, 7 . 8 . 1 .i ,
20. 2 and 22
T u r n Disp ay Select s w i t c h To AI 1 1 .A

Press and re lease AT and Al>

C O M M A N D lamps A ! , A2 . A i . A5. A7
and AH

Press a n d r e l ea se C o m p u t e r D i s p l a y
Rese t

C o m p u t e r lamps A8 . A7 , A 5 . A V A2 ,

A .OP2.OP3 and •- >P i

C impu te r Data lamps SIGN, 2 , 4 . ->
and i.)
Lamps V t h r o u g h 25

Press and re lease Al t h r o u g h A8 ,

OA8 and ( > A M

C O M M A N D lamps A4 and A6

T u r n D i s p l a y Sclei t swi tch to AH
DATA

Press and hold Repeat /S ing le
REPEAT lamp
SINGLE lamp

C o m p u t e r .imps A4 and At,, OPI

and OPl
C o m p u t e r Data lamps 6. 8 , '.' , 20 . 22
and 2 i
Relea se Repea t /S ing le

Lamp s t a t u s

T u r n D i s p l a y Select s w i t c h to IIOPC1
Press and r e l ea se Data 2 , 4 . ' ? , '.it.

and 8
Data C o m m a n d and C o m p u t e r lamps

2, 1, '.», 6 and 18
C o m p u t e r Data A d r . DS4.DS2 and
DX Limps

Compute r Data A d r . SX lamp

iH 1 J K L M|N|0|P|0|RJPAOE|0

NORMAL

INDICATION

ON

ON

ON

-ON

ON

ON
ON

ON

ON
OFF

ON

ON

Unc ha iged

ON

ON
OFF

D C O - f > 4 - ' H l

DATA

-— '

FlPAOES NUMBER
| A~ 6 4 - 3 M 5 - 9 4 1 4

Figure 7-16. Data Register Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

U N I T NAME' . LVDC MANUAL EXERCISER | UNIT NO, 6902000

STEP |

740
750
760
770

780

790
800

810

820

830

840
850

860
870
880
890
900

910
920

930
940
950
955
956
960
970
980
990
1000
1010

A1BICI

PANEL

MLDD
MLDD
MLDD
MLDD

MLDD

IE
MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
IE
IE
IE
IE
MLDD
MLDD
MLDD

JMLDD

Die IF c
x] 1 1 | l

OPERATION
Press and release REPEAT/SINGLE
SINGLE lamp
REPEAT lamp
Press and release A8 , A5. A4, A3 , A2
and Al , OA9. OA8, OA2 and OA1
COMMAND lamps A8 , A6. A 5. A3, A2,
Al , O A 9 . 0 A 8 , OA2 and OA1
Lamps A1.A2.A8 and A9
Press and release COMPUTER DIS-
PLAY RESET
COMPUTER DATA lamps SIGN, 5,
12, 14, 24 and 25
COMPUTER lamps O A 9 . 0 A 8 . 0 A 2 ,
O A 1 , A8, A6, A5, A3, A2, Al , OP2, OP3.
and OP4
Press and release COMMAND and
COMPUTER DISPLAY RESETS
All Computer Data lamps
COMMAND and COMPUTER lamps
Al through A8. OA1 through OA9,
DS1 through DS4 and DX
COMMAND and COMPUTER SX lamp
Press and release REPEAT/SINGLE
REPEAT lamp
SINGLE lamp
Turn DISPLAY SELECT switch to
MD7
Press and release A 2 . A 3 , and A4
COMMAND and COMPUTER A2, A3
and A4 lamps
COMPUTER lamps OP1 and OP2
Press and release ON/OFF
ON, ADVANCE and CST lamps
Press and release I/O Reg. No. 2
I/O Reg. No. 2 lamp
Press and release I/O Reg. Bit 25
I/O Reg. No. 2 lamp 25
Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
All Computer Data lamps

— i — i — • — • — • •̂ •̂
i H I I J I K I L I M I N I O I P I O I R I P A O E I O

1 1 1 1 1 1 II 1 lnp_L

NORMAL
INDICATION

ON
OFF

ON
ON

ON

ON

OFF

OFF
ON

ON
OFF

ON
ON

ON

ON

ON

OFF
ON
OFF

DCO-64-941

DATA

FlPAOES NUMBER
1 A- 64-385-9414

Figure 7-16. Data Register Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT N A M E * LVDC MAN UAL EXERCISER (UNIT NO, 6902000

STEP

1020
1030
1040
1050

|

Jc

PANEL

MLDD
MLDD
MLDD
MLDD

> C F C

OPERATION

Turn WORD switch to T-l
Computer Data lamp 1
TURN WORD switch to T -2
Computer Data lamp 3

i H 7 J K U 515 0 P 0 R PAGE O

NORMAL
INDICATION

ON

ON

DCO-64-941

DATA

A- 64. 385-9414

Figure 7-16. Data Register Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. LVDC MANUAL EXERCISER {UNIT NO. 6902000

STEP 1 PANEL

1060
1070
1080
1090
1100
1110 1
1120 1

1 1130
I 1140

1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460

TTBTcl

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

IMLDD

DlClFK

OPERATION

Turn WORD switch to T-3
Computer Data lamp 5
T u r n WORD switch to T-4
Computer Dat a lamp 7
T u r n WORD switch to T - 5
Computer Data lamp 9
T u r n WORD switch to T-6
Computer Data lamp 11
Turn WORD switch to T-7
Computer Data lamp 13
T u r n WORD swi tch to T-8
Computer Data lamp 15
Turn WORD switch to T-9
Computer DATA lamp 17
T u r n W O R D switch to T-10
Computer Data lamp 19
T a r n WORD switch to T - l l
Computer Data lamp 21
T u r n WORD switch to T-12
Computer Data lamp 23
T u r n Display Select switch to MR1
Turn WORD switch to T-l
Computer Data lamp 3
T u r n WORD switch to T-2
Computer Data lamp 7
Turn WORD switch to T-3
Computer Data lamp 11
T u r n WORD switch to T-4
Computer Data lamp 15
T u r n WORD switch to T-5
Computer Data lamp 19
Turn WORD switch to T-6
Computer Data lamp 23
Turn WORD switch to T-7
Computer Data lamp 1
Turn WORD switch to T-8
Computer Data lamp 5
T u r n WORD switch to T-9
Computer Data lamp 9
T u r n WORD switch to T - 1 0
Computer Data lamp 13

^HTTTJlKlUMlNOlP QlRjPAOElO
1 L.'.'-L

NORMAL
INDICATION

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

DATA

PIPAGES! NUMBER
1 |A" 64-385-9414

Figure 7-16. Data Register Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E * LVDC MANUAL EXERCISER (UNIT NO.

( STEP

1470
1480
1490
1500
1510
1520

11530

1540
1550

1560

• 1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
A830

AJBIC

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

o c r (
X I

" r

OPERATION

T rn WORD switch to T - l l
Computer Data lamp 17
T u r n WORD switch to T
Computer Data lamp 21
T u r n Display Select swi tch to PRO
Press and release Data Bit 17
Data Command lamp 17 and Data
Computer lamp 23
Press and release A2, A3, and A5
COMMAND and COMPUTER lamps
A 4 and A 5
COMPUTER lamps OP1 , DM2 and
Data Adr . DX
T. ; rn Display Select s w i t c h to TRS
Computer Data lamps 7 , 8 , 2 1 and 22
Commcind Data lamp 17
T u r n Display Select swi tch to PRO
Turn WORD switch to T-2
C o m p u t e r Data lamp 9
Tarn Disp lay Select switch to MD7
T..rn WORD s w i t c h to T
ALL Computer Data lamps
T u r n WORD switch to T - 1
Computer Data lamp 4
Turn WORD switch to T-2
Computer Data lamp 6
T u r n WORD switch to T-3
Computer Data lamp 8
T u r n WORD switch to T-4
Computer Data lamp 10
T u r n WORD switch to T-5
Computer Data lamp 12
Turn WORD switch to T - f c
Computer Data lamp 14
T u r n WORD switch to T-7
Computer Data lamp 16
T u r n WORD switch to T-8
Computer Data lamp 18
T u r n WORD switch to T
ALL Computer Data lamps

• — • — • •••*•
J|H I J K L|M IN 0 P 0 RlPAOE 0
|-* j | | || | |iu |

NORMAL
INDICATION

ON

ON

ON

ON

ON

ON
ON

ON

OFF

ON

ON

ON

ON

ON

ON

ON

ON

OFF

MMMOBp— «

6902000

DATA

F|PAOES| NUMBER
1 lA- 64-385-9414

Figure 7-16. Data Register Checks (Sheet 7)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

1840
1850
1860
1870
1880
1890
1900
1 9 1 0
1920
1930
1940
1950
I960
19?0
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100

2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230

A] ale

PANEL,

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

I M L D D

DIE IF 1C

LVDC MANUAL EXERCISER (UNIT NO,

OPERATION

T ' i r n Display Select switch to MR1
Computer Data lamp 25
T u r n WORD switch to T-l
Computer Data lamp 25
T u r n WORD switch to T-2
Computer Data lamp 23
T u r n WORD s w i t c h to T-3
Computer Data lamp 21
T u r n WORD switch to T-4
Computer Data lamp 19
Turn WORD switch to T-5
Compute r Data lamp 17
T. . rn WORD s w i t c h to T-6
C o m p u t e r Data lamp 15
T u r n WORD s w i t c h to T-7
Computer Data lamp 13
T u r n WORD switch to T-8
Computer Data lamp 11
T u r n WORD swi tch to T - 1 3
C o m p u t e r Data lamp 13
T u r n D i s p l a y Select swi tch to PRO
T u r n WORD switch to T- J
ALL Computer Data lamps
T u r n WORD swi tch to T-4
Computer Data lamp 23
Press and release A 5 , A 3 , A 2
COMMAND and COMPUTER A2, A3,
and A4 lamps
COMPUTER OP1 and OP2
Computer Data lamp 20
T u r n WORD swi tch to T-3
ALL Computer Data lamps
T u r n WORD switch to T-2
Computer Data Lamp 6
T u r n WORD switch to T- l
Compute r Data lamp 20
Press and release Data Bit 17
COMMAND Data lamp 17
Compute r Data lamp 20
T u r n Display Select swi t ch to SSC
Computer Data lamp 25

lHllljlKlLlM|N|0|P|0|R|PAOe|o
x l l . l l l l l l l l l J — 1 — 1 — I — 1 — 1 1 111 I

NORMAL
INDICATION

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

ON
ON
ON

OFF

ON

ON

OFF
OFF

ON

6902000

DATA

PIPAGES NUMBER
1 A~ 64- * H S _ Q 4 1 4

Figure 7-16. Data Register Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME;

STEP

2240
2250
2260
2270
22BO

2320

2321
2:122
2 5 2 3
2324
2325
2326
2327
2 3 28
2 5 2 9
23 50
EXP
2340
2 V 1 1
2350

2360
2370
2380
2V.U)
2400
2410

241 1
2420
2430
2450

2460

2470
2480
2490

A £ C

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

TKMC
TRMC
MLDD
MLDD
MLDD
IE
MLDD
MLDD
TRMC
'1 RMC

MLDD
MLDD
MLDD

MLDD
MLDD
IE
IE-
IE
MLDD

MLDD
IE
IE
IE

IE

MLDD
MLDD
MLDD

LVDC M A N U A L EXERCISER ( U N I T N O . 6902000

OPERATION

T u r n Disp lay Select swi t ch to MLC
Computer Data lamp 12
T ' i r n D i s p l a y Select to NONE
T .11-11 W O R D swi tch to T
Press and re lease C O M M A N D and
COMPUTER D i s p l a y Rese t
COMMAND and COMPUTER A8
t h r o u g h A , OP4 th rough OP 1 . OA9
t h r o u g h O A 1 a n d A l t DATA lamps
Press and r e l ease ADR5
A D R ? lamp
Press and r e l e a s e DS4
DS4 Command lamp
Press and release Addres s Computer
INTC lamp
Press and r e l e a s e DS4
DS4 lamp
Press and re lease ADR5
ADR 5 lamp
Check R e a l Time C o u n t e r
T u r n DISPLAY SELECT to RTC
Press and re lease A4
C O M M A N D and COMPUTER A4 and
COMPUTER OP1 and OP 5
Press and r e l ea se ON /OFF
ON, A D V A N C E and CST lamps
Press and release OP/TP
OP lamp
TP lamp
Press and re l ease COMPTR DISPLAY
RESET
COMPUTER A4, OP1 and OP 5
Pres-s and release ERROR RESET
Al l ERROR lamps
Press and re lease M A N U A L SSC INH
and MLC INH (if OFF)
M A N U A L MLC INH and M A N U A L
SSC INH lamps
Record DATA R e g i s t e r
Press and release ADVANCE/CST
COMPUTER OP1,OP3,OP4, Al , A4.
and COMMAND A4 lamps

0 € F O!H" 1 J K L M N O P J O R PAGE 01
1 1 1 1 1 M 1 IP 1 1 1 1 »n4 1

N O R M A L
INDICATION

ON

OFF

ON

ON

OFF

OFF

OFF

ON

ON

ON
OFF

OFF

OFF

ON
Record

ON

DATA

A- 64-385-9414

Figure 7-16. Data Register Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES- |
UNIT NAME*. LVDC MANUAL EXERCISER (UNIT NO. 6902000 |

STEP

2500
2510

2520

2530

2540

2550

2560
2570

2580
2590

2600

2610

2620

2630

2640
2650

2660

2670

2680

2690

I[i]c1

PANEL

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

j>rFR

OPERATION

Record DATA Register
If DATA as recorded in step 2500
does not differ f rom DATA in step
2470, omit steps 2520 through 2550
Press and release (3 times)
ADVANCE/CST
COMPUTER OP1, OP3, and OP4
lamps
COMPUTER A3, A4 and COMMAND
A4 lamps
If DATA R< gister increased by 1
Bit omit steps 2560 through 2690
Press and rolease ADVANCE/CST
COMPUTER OP3, A2, A4 and
COMMAND A4 lamps
Record DATA Register
If DATA as recorded in step 2580
does not d i f f e r from DATA in step
2500, omit steps 2600 through 2630
Press and release (2 times)
ADVANCE/CST
COMPUTER OP1, OP3 and OP4
lamps
COMPUTER A3, A4 and COMMAND
A4 lamps
If DATA RegisU-r increased by 1
B i t , omit steps 2640 through 2690
Press and release ADVANCE/CST
COMPUTER OP3, OP4. A 1 . A 2 . A 4 ,
and COMMAND A4 lamps
Ver i fy DATA Register increased by
1 Bit
Press and release (2 t imes)
ADVANC E/CST
COMPUTER OP1, OP2. A 2 . A 3 . A 4 ,
and COMMAND A4 lamp
Veri fy DATA Regis te r increased by
1 Bit

IH 1 JlKlLlMlNlolfJOlRjPAOE 0

NORMAL
INDICATION

Record

OFF

ON

ON
Record

OFF

ON

ON

Verify

ON

Verify

DATA

P PAOES NUMBER
A*t>4-385-9414_

Figure 7-16. Data Register Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-

U N I T NAME*. LVDC MANUAL EXERCISER 1 UNIT NO. 6902000

STEP
2700
2710
2720
2730

12740
2750
2760
2770
2780
2790

2800

EXP
2810

2820

2830
2840
2850
2860
2870

2875

2876
2880

2890
'2900

2905
2906
2910
2920
2921

2922

2923

2924

TTeTcl

PANEL

TRMC
TRMC
TRMC
MLDD
MLDD
MLDD
IE
IE
IE
IE

IE

IE

MLDD

TRMC
TRMC
TRMC
MLDD
MLDD

MLDD

IE
MLDD

MLDD
IE

IE
IE
IE
IE
MLDD

MLDD

MLDD

MLDD

0 C F (
xTTlL

OPERATION
Press and release MEMORY SIM
MEMORY SIM lamp
ML lamp
OFF lamp
ON, ADVANCE and CST lamps
Turn DISPLAY SELECT to NONE
Press and release OP/TP
OP lamp
TP lamp
Press and release MANUAL SSC
INH and M A N U A L MLC INH
M A N U A L MLC INH and M A N U A L
SSC INH lamps
DISCRETES
TP lamp (Press and release TP/OP
if OFF)
DISPLAY SERIAL OUT lamp (Press
and release if ON)
Press and release MEMORY SIM
MEMORY SIM lamp
Tape Address Counter
Press and release A5 and A6
COMMAND and COMPUTER A5
and A 6 lamps
Press and release M A N U A L RE-
START
INTC lamp
Press and release SINGLE STEP
ON/OFF
ON, ADVANCE and CST lamps
I/O Reg. No. 2 lamps (press and
release if OFF)
Press and release I/O Reg. RESET
I/O Reg. No. 2 lamps
Press and release Bit 19
I/O Reg. No. 2 Bit 19 lamp
Press and release DATA 12, 13 and
14
DATA COMMAND lamps 12 ,13 and
14
Press and release ERROR OVER
RIDE
ERROR OVER RIDE lamo -

NORMAL
INDICATION

OFF
ON
ON
OFF

OFF
ON

OFF

ON

OFF

ON
Counting

ON

OFF

ON

ON

OFF

ON

ON

ON
^^^^^^^••r——— •«

DATA

H T'J|K|L|M|N|O|P o R PAGE OF|PAOES| tmwi,*
1 — L^^ .̂̂ _— ̂ ^^_^— ̂ ^«»^^•^^••^^•^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

Figure 7-16. Data Register Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME' . LVDC MANUAL EXERCISER |UNIT NO. 6902000

STEP

2925

2926
2927
2930

2940
I 2950
1 2960

2970

2980
3000
3010
3020 '
3030
3040
3050
3060
3070

3080
3090

3100
3110

3120
3130
3140
3150
3160
3170
3180
3190
3200
3210

__
IAJBIC

PANEL

MLDD

IE
IE
MLDD

MLDD
MLDD
MLDD

TRMC

TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
IE

MLDD
IE

MLDD
MLDD
IE
IE
IE
IE
IE
MLDD
MLDD
IE

[DIE IF «

OPERATION

Press and release COMPTR DIS-
PLAY RESET
Press and release ERROR RESET
All ERROR lamps
Press and release ADVANCE/CST
(11 times)
Press and release A5 and A6
COMMAND A5 and A6 lamps
COMPUTER A2, A3, A4 .A5, and
A6 lamps
Press and release TAPE ADDRESS
ADR 5
TAPE ADDRESS ̂ ADR 5 lamp
Press and release DATA .1, 12 and 14
COMMAND DATA 1 and 13 lamps
COMMAND DATA 12 and 14 lamps
Press and release A2
COMMAND A2 lamp
DISPLAY MODE PAST lamp
DISPLAY MODE PRESENT lamp
Disregard ALL COMPUTER DIS-
PLAY lamps
Turn WORD switch to T - 1
I/O Reg. No. 1 lamps 3,4, 5 ,6 , 17,
18, 19, and 20
Tarn WORD switch to T-2
I/O Reg. No. 1 lamps 3,4, 5 , 7 , 8 , 17,
18, 19, 21 and 22
Press and release A2
COMMAND A2 lamp
Press and release I/O Reg. No. 1/2
I/O Reg. No. 1 lamp
I/O Reg. No. 2 lamp
Press and release I/O Reg. RESET
ALL I/O Reg. No. 1 lamps
Press and release A2
COMMAND A2 lamp
I/O Reg. No. 1 lamps 3, 4. 5, 7, 8, 17,
18, 19 ,21 and 22

UI|J|K|L|M|N|O|P|Q|R|PAOE|O

NORMAL
INDICATION

OFF

OFF

ON

ON

ON
OFF

ON
ON
OFF

ON

ON

OFF

ON
OFF

OFF

ON

ON

DCO-64-941

FlPAOESl N
1 1A-L64

DATA

UMBER

Figure 7-16. Data Register Checks (Sheet 12)

III-7-112



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'* LVDC MANUAL EXERCISER f U N I T N O . 6902000

STEP

3220

3230
3240
3250
3260

3270
5280

3290

3300
3310'
3320
3350

3340
3350

3360

3370
3380
3390
3400

3410
3420

3430

3440
3450
3460
3470

PANEL

TRMC

TRMC
IE
IE
TRMC

TRMC
IE

TRMC

TRMC
IE
IE
TRMC

TRMC
IE

TRMC

TRMC
IE
IE
TRMC

TRMC
IE

TRMC

TRMC
IE
IE
TRMC

TRMC
IE

OPERATION

Press and release TAPE ADDRESS
ADR1
ADR 1 lamp
Press and release I/O Reg . Reset
ALL I/O Reg. No. 1 lamps
Press and release TAPE ADDRESS
ADR1
ADR1 lamp
I/O Ri -g . No. 1 lamps 3 , 4 . 5 , 7 , 8 , 17,
18, 19, 21. and 22
Press and release TAPE ADDRESS
ADR 2
ADR2 lamp
Press and release I/O Reg. Reset
ALL I/O Reg. No. 1 lamps
Press and release TAPE ADDRESS
ADR2
ADR2 lamp
I/O Reg. No. 1 lamps 3 , 4 , 5 , 7 , 8 , 1 7 ,
18, 19, 21 and 22
Press and release TAPE ADDRESS
ADR3
ADR3 lamp
Press and release I/O Reg. reset
ALL I/O Reg. No. 1 lamps
Press and release TAPE ADDRESS
ADR3
ADR3 lamp
I/O Reg. No. 1 lamps 3 , 4 , 5 , 7 , 8 , 1 7 ,
18, 19, 21 and 22
Press and release TAPE ADDRESS
ADR 4
ADR 4 lamp
Press and release I/O Reg. Reset
ALL I/O Reg. No. 1 lamps
Press and release TAPE ADDRESS
ADR 4
ADR4 lamp
I/O Reg. No. 1 lamps 3. 4, 5 ,7 , 8, 17,
18, 19,21 and 22

NORMAL
INDICATION

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

OFF

ON

DATA

AjBICJD e iF IOlHl l |J|K L|M|N|0|PlOJRIWOe|Of|PAaE8| NUMBERT r l M I N I f i l l 1 1 Li»J_f IM-fe4.™S-q41f

Figure 7-16. Data Register Checks (Sheet 13)
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tNTERNATKWM. BUSINESS MACHINES-
UNIT HAME : LVDC MANUAL EXERCISER TUNIT NO. 6902000

STEP I PANEL OPERATION
NORMAL

INDICATION DATA

3489

3490
3500
3510
3520

1530
9540

3550
3560
3570
3580
3590
3600
3610
3620
3630

3640
3650
3660
3670
3680

TRMC

TRMC
IE
IE
TRMC

TRMC
IE

IE
IE
IE
IE
IE
IE
IE
IE
IE

MLDD
MLDD
MLDD
MLDD
IE

Press and release TAPE ADDRESS
ADR 5
ADR5 lamp
Press and release I/O Reg. Reset
ALL I/O Reg. No. 1 tamps
Press and release TAPE ADDRESS
ADR5
ADR5 lamp
I/O Reg. No. 1 lamps 3 , 4 * 5 , 7 . 8 , 17.
18,19.21 and 22
Press and release OP/TP
OP lamp
TP lamp
Press and release I/O Reg. Reset
ALL I/O Reg. No. 1 lamps
Press and release OP/TP
OP lamp
TP lamp
I/O Reg. No. 1 lamps 3 ,4 ,5 ,7 ,8 , 17,
18, 19,21 and 22
Press and release A2 and Al
COMMAND A2 lamp
COMMAND Al lamp
Turn WORD switch (ccw) to T
I/O Reg. No. 1 lamps 3 ,4 ,5 ,6
18, 19,20 and 21
Turn WORD switch to T-l
I/O Reg. No. 1 lamps 3,4
18, 19, 20 and 22
Press and release TAPE ADDRESS
ADR1
ADR 1 lamp
Press and release I/O Reg. Reset
ALL I/O Reg. No. 1 Lamps
Press and release Al and A3
COMMAND Al
COMMAND A3
ALL I/O Reg. No. 1 lamps

and release A3 and A4
COMMAND A3
COMMAND A4

7,J7

OFF

OFF

ON

ON

ON
OFF

OFF

OFF
ON

ON

OFF
ON

ON

Figure 7-16. Data Register Checks (Sheet 14)
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INTERNATIONAL BU8INCU MACHINES- .
UNIT NAME:

STEP
,v)B£U ' . . . •

3830
3840
3850
3860
3870
3880
3890
3900
3910

3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030

4040
i050
1060

Allli2X

PANEL

MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
IE
TRMC

TRMC
E

MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
IE
IE
MLDD

tfLDD
MLDD
IRMC

P|»|P|

LVDC MANUAL EXERCISER (UNIT NO. 6902000

OPERATION

ALL I/O Reg. No. 1 lamps
Press and release A4 and A5
COMMAND A 4 .
COMMAND A5
ALL I/O Reg. No. 1 lamps
Press and release A5 and A6
COMMAND A 5 lamp
COMMAND A6 lamp
ALL I/O Reg. No. 1 lamps
Press and release TAPE ADDRESS
ADR1
ADR 1 lamp
I/O Reg. No. 1 18 lamp
Press and release A6 and A5
COMMAND A6 lamp
COMMAND A3 lamp
I/O Reg. No. 1 J8 lamp
Press and release A5 and A4
COMMAND A5 lamp
COMMAND A4 lamp
I/O Reg. No. 1 11,12, and 1 3 lamps
Press and release I/O Reset
Press and release COMMAND
DISPLAY RESET
PAST lamp (press and release if ON)
T u r n WORD to T
MEMORY SIM (press and release
if ON)

/

1

I H I I I J I K I L I M I N QlPlOliJPAtE «
TN1! i .11 B M • ' -B ' • "ul

NORMAL
INDICATION

OFF

OFF
ON
OFF

OFF
ON
OFF

OFF
ON

OFF
ON
ON

OFF
ON
ON

OFF

OFF

DCO-61-941

DATA

F PASIS] NUMBER
1 A. 64 -38 5 -94 14

Figure 7-16* Data Register Checks (Sheet 15)
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1 INTERNATIONAL BUSINESS MAGHINCf-
OUlt NAME! LVDC MANUAL EXERCISER: I UNIT tt&

STEP

10

"
30
40
50

60
70
75
80
90
100

1 110

120

130
140
145

150

160
170
180
190
200
210
211

212
213
214

215
216
217

218

PANEL,

IE
IE

IE
MLDD
MLDD

TRMC
TRMC
TRMC
TRMC
IE
IE

IE

IE

IE
IE
IE

IE

IE
IE
IE
IE
IE
IE
TRMC

TRMC
IE
TRMC

TRMC
TRMC
IE

IE

OPERATION
TP Lamp (Press and release if OFF)
MANUAL HALT tamp (Press and
release if ON)
COMPTR HALT lamp
COMPUTER CONTROL. AUTO lamp
COMPUTER CONTROL, MAN/PTC
lamp
Press and release MEMORY SIM
MEMORY SIM lamp
Tape Address Counter
ML lamp
COMPTR HALT lamp
Press and release MANUAL HALT/
COMPTR HALT
COMPTR HALT and MANUAL HALT
lamps
CHANNEL lamp (Press and release
CHANNEL/MODULE if OFF)
Press and release ALL
ALL lamp
Press and release COMPTR HALT/
MANUAL HALT
MANUAL HALT and COMPTR HALT
lamps
Turn CLOCK switch (ccw) to 15
ILLEGAL PATH lamp
COMPTR HALT lamp
Turn CLOCK switch (cw) to NONE
ILLEGAL PATH lamp
COMPTR HALT lamp
MANUAL lamp (Press and release
if OFF) »
AUTO lamp
Press and release ERROR RESET
Press and release PWR ON/PWR
OFF
PWR OFF lamp
PWR ON lamp
Press and release COMPTR HALT/
MANUAL HALT
COMPTR HALT and MANUAL HALT
lamps .

NORMAL
INDICATION

ON

OFF
ON
OFF

ON

ON
Counting
OFF
OFF

ON

ON

ON

OFF

ON
ON

OFF
OFF

ON
OFF

OFF
ON

ON

6902000

DATA

I n innrianinnnnnnaRranui^yu^llLlli^JHn m m m m m n m m m m m m m m • •••^••••r-wBLcmtnJ

Figure 7-17. Halt Checks (Sheet 1 of 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. LVDC M A N U A L EXERCISER |UNIT NO. 6902000

STEP

219

220

221
222

"
230
240
250
260

270

280
290

300
510
320
330
340
350
360
370

380
' 3 9 0
395
400
410
420
430

440 '
450

AJBIC

PANEL

TRMC

IE

IE
IE
PC

PC
TRMC
IE
PC

PC

PC
PC

PC
PC
PC
9020
PC
9020
PC
PC

PC
PC
PC
PC
PC
PC
PC

PC
PC

OPERATION

Press and release M A N U A L
ADVANCE TAPE
M A N U A L HALT and COMPTR HALT
lamps
Press and re lease M A N U A L HALT
M A N U A L HALT lamp remains
Press and release COMP, POWER
SEQ OFF
COMP POWER SEQ ON lamp
ML lamp
COMPTR HALT lamp
COMP POWER SEQ OFF lamp
(delayed)
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
( d e l a y e d )
Press and release MAIN POWER OFI
POWER ON lamp
POWER OFF lamp
Remove jumper p lug from .T29
POWER OFF lamp
Connec t cablr 9020J29 to J29
POWER OFF lamp
Press and re lease MAIN POWER
PANE L ON
POWER OFF lamp
POWER ON lamp
ACME and COMP SEQ OFF lamps
Press and r e l ea seACME SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp

^^•^••j

Ok If lolH 1 1 Ij UklMlNlolP iQNIPAOCld

NORMAL
INDICATION

OFF

OFF

OFF
ON
ON

ON

OFF

ON

OFF
ON

OFF

ON

OFF
ON
ON

OFF
ON

OFF
ON (delayed)

DATA

pTKoeal NUMBER
1 lA~ 64-385-9414

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^•••^^H

Figure 7-17. Halt Checks (Sheet 2)
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1 INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

Note

460
465 1
470 1
475
480
485
490
500
510
515
520
5 HI
540
550
560

570
580

590
600
610

620
630
640
645
650
6(.0
670
740
750
760
770
780
790

ffilcl

PANEL

TRMC
T R M C
TRMC
TRMC
T R M C
TRMC
T R M C
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
IE
IE

TRMC
IE

IE
IE
IE

IE
TRMC
T R M C
IE
MLDD
MLDD
IE
TRMC
TRMC
IE
TRMC
1 RMC
IE

O l C l F K

LVDC M A N U A L EXERCISER JUNIT NO. 690ZOOO

OPERATION

If ne i ther INV ERR or ADR6 lamps
are lit on the TRMC panel , omit
steps 460 th rough 540
Press and release ADR 1
ADR 1 lamp
Press and re lease ADR 2
ADR 2 and ADR 6 lamps
Press and release ADR 3
ADR .i lamp
INV ERR lamp
Pres s and release ADR 1
ADR 1 lamp
Press and release ADR 2
ADR i and ADR 6 lamps-
Press and release ADR .i
ADR 5 lamp
Press and re lease ERROR RESET
All E R R O R lamps (except COMPTR
A L A R M which may be e i ther OFF
or ON)
DD lamp
Press and re lease M A N U A L H A L T /
COMPTR HALT

• M A N U A L H A L T lamp
COMPTR HALT lamp
Press a n d re lease M A N U A L H A L T /
COMPTR HALT
M A N U A L HALT lamp
Press and release ADR 5
ADR 5 l amp
COMPTR H A L T lamp
Press jnd r e l ea se IS 2
C O M M A N D IS 2 lamp
COMPTR HALT lamp
Press and r e l ease ADR 1
ADR 1 lamp
COMPTR H A L T lamp
Press and re leu so ADR 1
ADR 1 lamp
COMPTR HALT Lamp

biliMKh.MNl«lEi9iBmwo

NORMAL
INDICATION

ON

ON

ON
OFF

OFF

OFF

OFF

OFF
ON

ON
OFF

.OFF

ON
OFF

ON
ON

ON
OFF

OFF
ON

DATA

:

FlPAOESl NUMBER

•••••••̂  ••^••^^^^^^^^^^^^^

Figure 7-17. Halt Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME; LVDc M A N U A L EXERCISER lUNIT NO.

STEP :• PANEL

800
810
820
830
840
850
860
870
880
890
900

1 9 1 0920
930
940
'^0
960
970
1010

1015
1020
1030

1040

1050
1060

1070
1080
1090
1 100
1110
) 120
1130
1140
1150

AJBIC

TRMC
TRMC
IE
TRMC
TRMC
IE
TRMC
TRMC
IE
TRMC
TRMC
IE
TRMC
TRMC
IE
TRMC
TRMC
IE
PC

IE
PC
PC

PC

PC
PC

PC
PC
PC
01 A
PC
01 A
PC
PC
PC

\S e F <
x tl |

OPERATION

Press and release ADR 2
ADR 2 lamp
COMPTR HALT lamp
Press and release ADR 2
ADR 2 lamp
COMPTR HALT lamp
Press and release ADR 3
ADR J lamp
COMPTR HALT lamp
Press and re lease ADR 3
ADR 3 Ump
COMPTR HALT lamp
Press and release ADR 4
ADR 4 lamp
COMPTK HALT lamp
Press and release ADR 4
ADR 4 lamp
COMPTR HALT lamp
Press and release COMP POWER
SEQ OFF
COMPTR HALT lamp
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
(delayed)
Press and re lease ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
( d e l a y e d )
Press and release MAIN POWER OF
POWER ON lamp
POWER OFF lamp
Remove cable 9020J29 f rom 129
POWER OFF lamp
Connect jumper plug ( P I ) to J29
POWER OFF lamp
Press and release MAIN POWER ON
POWER OFF lamp

• • J *"̂ *""*"|̂

M i J|K L M N 0 P 0 R PAGE 0

NORMAL
INDICATION

ON
OFF

OFF
ON

ON
OFF

OFF
ON

ON
OFF

OFF
ON

OFF
OFF

ON

OFF

ON

OFF
ON

OFF

ON

OFF

6902000

DATA

f PAOES] NUMBER
IA-64-385-9414

Figure 7-17. Halt Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*>

STEP

1160
1170
1175
1180

mo
1200
1210

1220
1230
1235
1240
Note

1250
1255
1260
1265
1270
1275
1280
1285
1290
1300
1310
1320
1330
1450

1460
1470
1475

jjEjsq

PANEL

PC
PC
PC
PC

PC
PC
PC

PC
PC
PC
IE

TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC

TRMC
TE
IE

>ie iFK

LVDC MANUAL EXERCISER (UNIT NO.

OPERATION

POWER ON lamp
Phase A , B , C , and FAN lamps
ACME and COMP SEQ OFF lamps
Press and release ACME POWER
SEQ ON
ACME POWER SEQ OFF lamp
ACME POWER SEQ ON lamp (delayec
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp (de luyec
N O R M A L lamp
Press and release ERROR RESET
If neither INV ERR or ADRG lamps
are lit on the TRMC panel , omit
steps 1250 through 1 330.
Press and release ADR 1
ADR 1 lamp
Press and release ADR 2
ADR i and ADR 6 lamps
Press and release ADR 3
ADR 3 lamp
INV ERR lamp
Press and release ADR 1
ADR 1 lamp
Press and release ADR 2
ADR 2 and ADR 6 lamps
Press and release ADR 3
ADR 3 lamp
M A N U A L lamp (Press and re lease if
OFF)
AUTO lamp
Press and release ERROR RESET
ERROR lamps (COMPTR ALARM
may be ON or OFF at this time)

NORMAL
INDICATION

ON
ON
ON

OFF
ON

OFF
ON
ON

ON

ON

ON
OFF

OFF

OFF

OFF

ON
OFF

OFF

6902000

DATA

WlljlKlLlMlMlOlPlOlW PA9C OF PAOESl NUMBER

•B«i«î  ̂ ^^^^^^^^^^^^^— ̂ —

Figure 7-17. Halt Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N

STEP

1630
1640
1650
1660
1670
1680
1690
1695
1696
1700
1710

1715

1720
1730
1740
1750
1755
1760
1770
1780
1790
1800

1810
1820

AIBIC±L

PANEL

TRMC
TRMC
TRMC
IE
TRMC
TRMC
IE
TRMC
TRMC
TRMC
TRMC
MLDD

IE
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
MLDD
MLDD
MLDD

IE
MLDD

0|C FlG
JL-L

LVDC MANUAL EXERCISER UNIT NO, ftqn?onn

OPERATION

Press and release ML/DD
ML lamp
DD lamp
COMPTR HALT lamp
Press and release FREE RUN SS
FREE RUN SS lamp
COMPTR HALT lamp
PWR ON lamp
PWR OFF lamp
Press and release FREE RUN SS
FREE RUN SS lamp
Press and release COMMAND DIS-

PLAY RESET
COMPTR HALT lamp
Press and release MEMORY SIM

MEMORY SIM lamp
DD lamp
Tape Address Counter
Press and release ADR 5
ADR 5 lamp
Press and release DATA Bit 25
DATA COMMAND 25 lamp
Press and release ADDRESS
COMPTR
COMPTR HALT lamp
Press and release DATA Bit 25

H 1 J K L M N 0 FTo R PAGE Of

~" ,"1 i27 , -,

NORMAL
INDICATION

OFF
ON
OFF

ON
Flashes
OFF
ON

OFF

OFF

ON
OFF
Counting

ON

ON

ON

DCO-64-941

DATA

r PAGES NUMBER
A- 64-385-9414

Figure 7-17. Halt Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

STEP

1830
1840
1850
1860

1870
1880
1890
1900
1910
1920

1930
1940
1950
I960
1970
1975
1980

1985
1990
2000
2010
2020
2030
2040

2050
2060

2070
2080
2090
21 00
2 1 ! I)
2 1 2 0

21 30
21 J.S

21 JO

AIBICI

PANEL

MLDD
MLDD
MLDD
MLDD

IE
MLDD
MLDD
TRMC
TRMC
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
IE
IF:
IE
1.2IV1
02134
02 A 1

MLDD

[DIE |F |C

LVDC MANUAL EXERCISER | UNIT NO,

OPERATION

DATA COMMAND 25 lamp
Pross and release DS1
COMMAND DS1 lamp
Press and release ADDRESS
CMPTR
COMPTR HALT lamp
Press and release DS1
COMMAND DS1 lamp
Press and release ADR5
ADR5 lamp
Press and release COMPUTER
CONTROL SS ON/ OFF
ON, ADVANCE and CST lamps
Pross and hold AUTO/ MAN/ PTC
MAN/PTC lamp
AUTO lamp
Release AUTO/MAN/PTC
ADVANCE/ CST lamp
Pross and re lease MANUAL
RESTART
ADVANCE/ CST lamps
Pross and hold A U T O / M A N / P T C
AUTO lamp
MAN/ PTC lamp
ON, ADVANCE and CST lamps
Release AUTO/MAN/PTC
Pross and release COMPUTER

- CONTROL SS ON/ OFF
ON. A D V A N C E and CST lamps
Pr i -ss and re l ease MANUAL
RESTART
ON, A D V A N C E and CST lamps
T u r n DISPLAY SELECT to SP2
Turn PHASE swi tch to R
T u r n BIT G A T E s\ \ i t c h to d
T u r n CLOCK s w i t c h to W

Opon j - a t o 02 IU

Coimi ' i : ! s pa r e p r u i > e to ACT A

C o n n e c t o ther end of spare probe to
SP2

A l l DATA lamps

WfTjTicTLlMlNlOlPlOlRlPAGE 0
xl hi T"TT-ri i i i J i i i i ii i i I i i

NORMAL
NDICATION

OFF

ON

OFF

OFF

OFF

ON

OFF
ON

ON

ON

OFF
ON
OFF

ON

OFF

OFF

DCO-f .4 -941

6902000

DATA

,

._

... ...

.

F PAGES 1 NUMBER
[A- 64-385-9414

Figure 7-17. Halt Checks (Sheet 7)
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| INTERNATIONAL BUSINESS MACHINES-

I UNIT; NAME*. UVDC MANUAL EXERCISER I UNIT NO. 6902000

I STJKP
> *

2144

2145
2146

>****V- ',$.

2160

2190

2195
2200
2210

2220
2230

2240
2250
2260

2270
2280
2290

2300
2310
2320

2330
2340
2350

2360
2370
2380

PAflBU
j.*

TRMC

TRMC
TRMC

MLDD

MLDD

MLDD

MLDD
IE
MLDD

IE
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

fMBJelo e F <
jxl | 1

OPERATION

Press and release pWR ON/PWR
OFF (If PWR ON is ON)
PWR OFF lamp
PWR ON lamp

TPres« and release DATA Bits 15,
16 and 17
DATA COMMAND 15,16, and 17
lamps

DATA COMPUTER lamps 15, 16
and 17
DATA COMPUTER lamp 14
T u r n CLOCK to X
DATA COMPUTER lamps 15, 16
and 17 remain
Turn CLOCK to Y
DATA COMPUTER lamps 15, 16
and 17 remain
Turn CLOCK to Z
DATA COMPUTER lamp 15
DATA COMPUTER lamps 16, 17
and 18
Turn CLOCK to Y
DATA COMPUTER lamp 18
DATA COMPUTER lamps 15, 16
and 17
Turn BIT GATE to 3
DATA COMPUTER lamp 15
DATA COMPUTER lamps 16, 17
and 18
Turn BIT GATE to 4
DATA COMPUTER lamp 16
DATA COMPUTER lamps n, is
and 19
Turn BIT GATE to 5
DATA COMPUTER lamp 17
DATA COMPUTER lamps 18, 19
and 20 DCO-64-94,^^^

NORMAL
INDICATION

ON
OFF

ON

ON
OFF

ON

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

PAT A

IM 77 K L|y|N|o|plQlnJpAOclbf PAGES NUMBER
T^ iTTl I I 1 U^ 1 . A-l>4-J8b-9414

Figure 7-17. Halt Checks (Sheet 8)
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INTERNATIONAL BUSINESS MA6t1NE8-
UNIT NAME:

STEP

.2390
2400
2410

2420
2430
2440 1

2450
2460
247D

2480
2490
2500

2510
2520
2530

2540
2550
2560
2570
2580
2590
2600
2610
2620

2630

2640
2650
2660

4670

PANEL

IE
MLOD
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

IE
MLDD
MLDD

IE
MLDD
IE
MLDD
IE
MLDD
IE
MLDD
MLDD

MLDD

02B4
02B4
02A3

MLDD

LVDC MANUAL EXERCISER IUNIT NOl

OPERATION

Turn BIT GATE to 6
DATA COMPUTER lamp 18
DATA COMPUTER lamps 19, 20
and 21
Turn BIT GATE to 7
DATA COMPUTER lamp 19
DATA COMPUTER lamps 20. 21
and 22
Turn BIT GATE to 8
DATA COMPUTER lamp 20
DATA COMPUTER lamps 21. 22
and 23
Turn BIT GATE to 9
DATA COMPUTER lamp 21
DATA COMPUTER lamps 22, 23
and 24
Turn BIT GATE to 10
DATA COMPUTER lamp 22
DATA COMPUTER lamps 23, 24
and 25
Turn BIT GATE to 11
DATA COMPUTER lamp 23
Turn BIT GATE to 12
DATA COMPUTER lamp 24
Turn BIT GATE to 13
All DATA COMPUTER lamps
Turn BIT GATE to 14
All DATA COMPUTER lamps remain
Press and release DATA Bit* 15, 16
and 17
DATA COMMAND lampe 15, 16 and
17
Disconnect spare probe
Close gate 02B4
Disconnect spare probe from SP2
and connect to SP1
Turn DISPLAY SELECT to SP1

NORMAL
INDICATION-'

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

OFF

OFF

OFF

OFF

6902000

. DATA

IrM ]Rn[ir.in[TinnGnnnnuuLiL^^L^l.|g^jyjH|l[^••••••••••••••^••"^•••^a'W!WW™JI
Figure 7-17. Halt Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'. LVDC M A N U A L EXERCISER (UNIT NO.

STEP

2670
2680
2690

1 2700

2710

2720
2"no
2740

2750
2760
2770

2780
2790

2800

2805
2810
2820

2830
2840

2850
2860

2870

2880
2890

2900

2910
2920

2930

A1BICI

PANEL

TRMC
IE
MLDD

MLDD

MLDD

MLDD
MLDD
MLDD

IE
IE
MLDD

MLDD
MLDD

MLDD

MLDD
MLDD
MLDD

MLDD
MLDD

IE
MLDD

MLDD

IE
MLDD

MLDD

IE
[MLDD

IMLDD

0 C F C
A 1 ,1 ,..._.

OPERATION

Connect spare probe to TP29
T u r n BIT GATE to 12
Press and release A2, A3, AS and
A 7 •
COMMAND and COMPUTER lamps
A2. A ' i , A5 and A7
Press and release COMPUTER
CONTROL A U T O / M A N / P T C
AUTO lamp
M . ' - N / P T C lamp
D A T A COMPUTER lamps SIGN, 1,
2 and 5
T u r n PHASE to C
T u r n PIT GATE to 11
DATA COMPUTER lamps SIGN
t h r o u g h 1 1>
Press and release OA8 and OA9
C O M M A N D and COMPUTER lamps
0AM and OA9
D \T A COMPUTER lamps 9 t h r o u g h
J r .
D A T A COMPUTER lamps 7 and 8
T a r n DISPLAY SELECT to HOPC 1
D A T A COMPUTER Limps 9 t h r o u g h
16
T a r n DISPLAY SELECT to SP1
DATA COMPUTER lamps 9 th rough
16
T u r n BIT GATE to NONE
DATA COMPUTER lamps 9 through
16
DATA COMPUTER lamps SIGN -
through 6
Turn BfT GATE to 11
D A T A COMPUTER lamps SIGN
through 6
DATA COMPUTER lamps 9 through
16
Turn PHASE to NONE
DATA COMPUTER lamps 9 through
16
Press and release OA8 and OA9

[I • '
|M TYj K|L|y|N|0|PlOIRJPAOC|OI
1 ? l I I I 1 1 1 1 1 1 3 1 '

NORMAL
INDICATION

ON

ON
OFF

ON

ON

ON

ON
OFF

OFF

ON

OFF

ON

OFF

ON

OFF

"T"""'""™^™^̂ ™ "̂̂

6902000

DATA

F PAOE8 NUMBER
1 IA- 64-385-9414

Figure 7-17. Halt Checks (Sheet 10)
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WEfWATKWAl BUSINESS MACHINES-

WIT NAtfC:

S£R
2940

.2950 -
2960

; 2*70

2980

30«9

3005
3006

I 3008 '"''

3010
3020

3030
3040
3050

3060
3070 ,
W20

3130
3140
3150
3160
3170 -
3200
3210
3220
3230

3240
3250

PANEL

MLDD

MLDD
MLDD

MLDD

IE
MLDD

ITLDD
JMJSD

-i,,;

BE
MLDD

IE
MLDD
MLDD

PC

PC
PC
PC
PC
PC
PC
PC
PC
PC

PC
•PC .

nCwIcTuUu!

LVDC MANUAL EXERCISER I UNIT NO. 6902000

OPERATION

COMMAND and COMPUTER lamps
OA8 and OA9
Preas and release Al, A5 and A7
COMMAND and COMPUTER lamps
A5 and A7
COMMAND a*d COMPUTER lamps
Al, A2 and A3
Turn PHASE to A
Turn BIT GATE to 1 .
DATA COMPUTER lamgs 11 through
20
Presp and release AUTO/MAN/PTC
AUTO lamp
MAN/PTC lamp
DATA COMPUTER lamps 1 1
through 20
Turn CLOCK to NONE
DATA COMPUTER lamps 1 1
through 20
Turn PHASE and BIT GATE to NONE
Press and release Al
COMMAND and COMPUTER lamps
Al
Turn DISPLAY SELECT to NONE
Disconnect spare probe from TP29
Press and release COMPUTER
SEQ OFF
COMPUTER SEQ ON lamp
COMPUTER SEQ OFF lamp (delayed)
Press and release ACME SEQ OFF
ACME SEQ ON lamp
ACME SEQ OFF lamp (delayed)
Press and release ACME SEQ ON
ACME SEQ ON lamp
ACME SEQ OFF lamp
Press and release COMPUTER
SEQ ON
COMPUTER SEQ ON lamp
COMPUTER SEO OFF lamp

' • •• i -•̂ •••••̂ ^

NORMAL
INDICATION

OFF

OFF

ON

ON

OFF
ON

OFF

OFF

OFF

OFF
ON

OFF
ON

ON
OFF

ON
OFF

DCO.64-941

DAI A

H i M* vWMh> r « RjwteM"*0! . NUMBCR

Figure 7-17. Halt Checks (Sheet 11)
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| INTERNATIONAL BUSINESS MACHINES-

UNIT NAME' . LVDC M A N U A L EXERCISER | UNIT NO. 6902000

STEP

05

10

15
20

30

40
50
55

60
70
80
90

100
110
120
130

140

150
160

170

180
190

200

AlBlC

PANEL

IE

IE
MLDD

TRMC

TRMC
IE
IE

IE
IE
IE
IE

IE
IE
IE
MLDD

MLDD

MLDD
MLDD

MLDD

01B4
IE

IE

D E F C

OPERATION

Perform operations in the
Initialization portion of this procedure
If MANUAL HALT lamp is on, press
and release M A N U A L HALT /COMPTI
HALT
M A N U A L HALT lamp
COMPTR HALT lamp
Rotate DISPLAY SELECT switch to
position 14
Press and release MEMORY SIM
lamp
ML lamp
INTC lamp, if OFF go to Step 130.
Press and release M A N U A L HALT/
COMPTR HALT
MANUAL HALT lamp
COMPTR HALT lamp
INTC lamp
Press and release M A N U A L HALT/
COMPTR HALT
MANUAL HALT lamp
COMPUTER HALT lamp
INTC lamp
DATA lamps (COMPTR and COM-
MAND)
DATA lamp (Press and release if
ON)
INS lamp
Press and release Instruct ion Addres
Al and A4
COMMAND and COMPUTER Al and
A4 lamps
Open gate and remove SMS Card A22
M A N U A L MLC INH lamp (Press and
release MANUAL MLC INH if OFF)
M A N U A L SSC INH lamp (Press and
release MANUAL SSC INH if OFF)

5 H 1 J K ~ M|N 0 P 0 R PAGE 0

NORMAL
INDICATION

OFF
ON

ON
OFF

ON
ON
OFF

OFF
OFF
OFF

OFF

OFF
ON

ON

ON

ON

DCO-64-941

F PAGES 1 N"
IA-64

DATA

UMBER
-385-9414

Figure 7-18. Interrupt Checks (Sheet 1 of 20)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

210

220
230
240
250
260

270
280
290
300
310
320

1330
|340

350

360
370
380
390
400
410
420
430

440

450
460
470
480

AJBICI

PANEL,

IE

IE
IE
IE
IE
TRMC

TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
TRMC

TRMC
MLDD
MLDD
MLDD
IE
IE
IE
01B4

IE

IE
IE
IE
IE '

Die IF K

OPERATION

Press and release COMPTR HALT/
MANUAL HALT
COMPTR HALT /MANUAL HALT tamj
Press and release OP/TP
OP lamp
TP lamp
Press and release Tape Address
ADR 5
ADR5 lamp
Press and release Data 23
DATA COMMAND 23 lamp
Press and release REPEAT/REPEAT
REPEAT lamp
REPEAT lamp
CST lamp
DATA COMPUTER lamps 11 and 25
Press and release Tape Address
ADR 5
ADR 5 lamp
Press and release Data 23
DATA COMMAND 23 lamp
DATA COMPUTER lamps 11 and 25
Press and release OP/TP
OP lamp
TP lamp
Replace SMS Card in Pos. A22 and
close gate 01B4
Press and release COMPTR HALT/
MANUAL HALT
COMPTR HALT /MANUAL HALT lamp
Press and release REPEAT/REPEAT
REPEAT lamp
REPEAT Ump

i H l t l j l K l L l M l N l O l P l Q l R PAGElO
- Ml 1 1 1 1 1 1 1 M « 1 1 * 1J^L

NORMAL
INDICATION

s ON

ON
OFF

ON

ON

ON
OFF
ON
Flashing

OFF

OFF
OFF

OFF
ON

OFF

OFF
ON

DCO-64-940

DATA

FlPAOESl NUMBER
1 lA- 64-385-9414

•^••^••^••^M^^^^^^^^^^^^^^^^^^^^^^^^^^^^

Figure 7-18. Interrupt Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER [UNIT NO. 6902000

STEP

490

500

510

520
530
540
550

560
570

580
590

600
610

620
630
640

650

660
670

A B C
&._!]

PANEL

MLDD

MLDD

MLDD

MLDD
MLDD
MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

MLDD

MLDD
MLDD

D E F C

OPERATION

Press and release A3.A5.IS1, IS2.
IS3,
COMMAND and COMPUTER Al, A3,
A4. A5.IS1.IS2 and IS3 lamps
DATA ADDRESS COMPUTER JMK,
DM 1 . DM2, OP2 and OP4 lamps
Press and release OA4
COMMAND and COMPUTER OA4 lamp
DATA COMPTR lamp 12
Press and release OA1 DATA
ADDRESS (COMMAND and COMPTR)
DATA COMPTR lamp 12
Press and release OA1 DATA
ADDRESS (COMMAND and COMPTR)
DATA COMPTR lamp 12
Press and release DATA ADDRESS
OA9 (COMMAND and COMPTR lamp)
DATA COMPTR lamp 12
Press and release DATA ADDRESS
OA9 (COMMAND and COMPTR lamp)
DATA COMPTR lamp 12
Press and release IS1,IS2,IS3 and Al
COMMAND and COMPUTER IS1 , IS2.
IS 3 and Al lamps
COMMAND and COMPUTER A3, A4,
A5 and OA4 lamps
DATA COMPTR lamp 12
Press and release IS1.IS2.IS3 and Al

} H I J K ~ M N O P O R PAGE o

NORMAL
INDICATION

ON

ON

ON
ON

ON
OFF

OFF
ON

ON
OFF

OFF
ON

OFF

ON
OFF

DCO-6A-940

DATA

A- 64.385-9414

Figure 7-18. Interrupt Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER I UNIT NO, 6902000

STEP

680

690

700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970

A1BICI

PANEL,

MLDD

MLDD

MLDD
IE
IE
IE
MLDD
IE
MLDD
IE
IE
IE
IE
IE
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

D|E|F|(

OPERATION

COMMAND and COMPUTER IS1.IS2,
IS3, Al, A3, A4.A5 and OA4 lamps
COMPUTER DX, DM1.DM2.OP2 and
OP4 Lamps
DATACOMPTR lamp 12
Press and release OP/TP
OP lamp
TP lamp
DATA'COMPTR lamp 12
RESET PIOR lamp
CST lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release RESET PIOR
RESET PIOR lamp
CST lamp
DATA COMPTR lamp 12
Press and release OA4
COMMAND and COMPTR OA4 lamp
DATA COMPTR lamp 12
Press and release OA3
COMMAND and COMPTR OA3 lamp
DATA COMPTR 11 aWb^fi lamps
Press and release OA1
COMMAND and COMPTR OA1 lamp
DATA COMPTR 11 and 25 lamps
Press and release OA1 .
COMMAND and COMPTR OA1 lamp
DATA COMPTR 11 and 25 lamps
Press and release OA3
COMMAND and COMPTR OA3 lamp

. iHlflj K L M N O P O R PAGE 3
x| 1 | | 1 1 1 1 1 1J(

NORMAL
INDICATION

ON

ON
ON

ON
OFF
OFF
ON
ON

OFF
ON

OFF
OFF
ON

OFF
OFF

ON
ON

ON
OFF

OFF
ON

OFF

DCO-64-940

DATA

NUMBER
1-385-9414

Figure 7-18. Interrupt Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080

1090

1100

1110
1120

1130

1140
1150
1160
1170
1180
1190
1200

1210

A1BICJ

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
02A3
dLDD

E

D E F C

OPERATION

DATA COMPTR 11 and 25 lamps
Press and release OA1
COMMAND and COMPUTER OA1 lamp
Press and release OA6
COMMAND OA6 lamp
ON, ADVANCE and CST lamps
Press and release OA6
COMMAND OA6 lamp
Press and release OA1
COMMAND and COMPUTER OA1 lamp
Press and release A2, A3, A8, IS1 , IS2,
and IS 3
COMMAND and COMPUTER IS1.IS2,
IS 3, and A3 lamps
DATA ADDRESS COMPUTER DX.
DM1, DM2, and OP2 lamps
COMPUTER OP3, and OP4 lamps
COMMAND and COMPUTER Al. A2,
A4, A 5 and A8 lamps
Press and release SINGLE STEP
ON /OFF
ON, ADVANCE and CST lamps
OFF lamp
Press and release Al and A3
COMPTR Al, A2. A4.A5,and A8 lamps
COMMAND Al lamp
COMMAND A2.A3 .A4 .A5 and A8 lamp
If the Spare Probe is connected to SP1
rotate display select to position SP1;
if Spare Probe is connected to SP2,
rotate display select to SP2 position.
Rotate phase select switch to position
B-

— i — • — i u ^~~~^^^
fM 1 J K L MlNlO|PlO|RjPAGE|0*~ 1 1 r i ii 1 3s i

NORMAL
INDICATION

OFF

ON

ON
OFF

OFF

OFF

OFF

OFF
ON

ON

ON
OFF

ON
OFF

i ON

DCO-64-940
"*•• ^^•™T~~-~^

DATA

F| PAGESI NUMBER
1 IA-64- 385- 9414

Figure 7-18. Interrupt Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER |UNIT NO. 6902000

STEP

1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320

1330

1340
1350
1360
1370
1380
1390

1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510

A J B I C I

PANEL,

IE
TRMC
IE
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
MLDD

MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

D|E|F|(

OPERATION

Turn BIT GATE to 5
Connect Spare Probe to TP30
Turn CLOCK to Y
Press and release OA8
COMMAND OA8 lamp
Preae and release REPEAT /SINGLE
Press and release ADVANCE/CST
ADVANCE and CST lamps
ON lamp
INTC lamp
DATA COMPUTER SIGN through 12
lamps
COMMAND and COMPTR A2. A3. A4,
A 5 and A8 lamps
REPEAT lamp
SINGLE lamp
Press and release REPEAT /SINGLE
REPEAT lamp
SINGLE lamp
DATA COMPUTER SIGN through 25
lamps
Press and release A4, A5 and A6
COMMAND A2.A3.A6 and A8 lamps
COMPTR A2. A3. A6 and A3 lamps
Press and release OA8
COMMAND and COMPTR OA8 lamp
Press and release OA9
COMMAND OA9 lamp
ADVANCE and CST lamps
Press and release OA9
COMMAND OA9 lamp
Press and release A2.A8 and A 7
COMMAND A2 and A8 lamps

i H l l l j l K l L l M l N l O l P l Q l R PAGE 0
rrl 1 i i i i i i | | i J i i i i ij'

NORMAL
INDICATION

ON

OFF
ON
ON

ON

ON
OFF
ON

ON
OFF

ON

ON
ON

OFF

ON
ON

OFF

OFF

DCO-64-940

DATA

PIPAGES) NUMBER
1 IA-64-385-9414

Figure 7-18. Interrupt Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. 'LVDC MANUAL EXERCISER | UNIT NO, 6902000

STEP

1520
1530
1540

1550
1560
1570
1580

1590
1600

1610
1620
1630
1640

1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750

1760
1770

AIBICJ

PANEL

MLDD
MLDD
MLDD

MLDD
MLDD
IE
MLDD

MLDD
MLDD

IE
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD

IE
IE

0 E F <
x 1 I I

OPERATION

COMMAND A7 lamp
Press and release ADVANCE/CST
COMPTR and COMMAND A3, A6 and
A7 lamps
Press and release OA5.0A4. and OA2
COMMAND O A 5 . 0 A 4 , and OA2 lamps
Turn BIT GATE to 2
Press and release ADVANCE/CST
(2 t imes)
COMPUTER O A 5 . 0 A 4 and OA2 lamps
DATA COMPUTER 22, 23. 24. and
25 lamps
INTC lamp
Press and release OA5 and OA4
COMMAND OA5 and OA4 lamps
Press and release SINGLE STEP
ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
COMPTR OA5 and OA4 lamps
Press and release OA8
COMMAND and COMPTR OA8 lamp
Press and release OA2
COMMAND and COMPTR OA'2 lamp
INTC lamp
Press and release OA8
COMMAND and COMPTR OA8 lamp
Press and release MANUAL RE-
START
INTC lamp
MANUAL MLC INH lamp (if OFF
press and release M A N U A L MLC
INH)

i H 1 J K LM|N|0|P|Q|R|PAGE|0
• — — ' J "f | | | | 140 |

NORMAL
INDICATION

ON

ON

ON

ON

ON
OFF

OFF

OFF
ON
OFF

ON

OFF
ON

OFF

OFF

ON

DCO-64-940

DATA

Fl PAGES NUMBER
J /X-64-385-9414

Figure 7-18. Interrupt Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-

UNIT N A M E : Lv DC MAN UAL EXERCISER |UNIT NO, 6902000

STEP

1780

1790

1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970

1980
1990
2000
2010
2020
2030
2035
2036
2040
2050

2060
2070
2075

A J B I C I

PANEL

IE

MLDD

MLDD
IE
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
IE
IE
IE
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD

MLDD
IE
IE
IE
IE
IE
IE
IE
IE
MLDD

MLDD
IE
IE

[D|E|F|(

OPERATION

MANUAL SSC INK lamp (if OFF press
and release MANUAL SSC INH)
Press and release COMMAND DIS-
PLAY RESET and COMPTR "DIS-
PLAY RESET
COMMAND and COMPTR ADR lamps
INTC lamp
Turn DISPLAY SELECT to position 14
ALL DATA COMPTR lamps
Press and release M A N U A L REST AR1:
INTC lamp
Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp.
Press and release OP/TP
OP lamp
TP lamp
Press and release ADR 3
ADR 3 lamp
Press and release O A 1 . 0 A 2 and OA3
COMMAND O A 1 . 0 A 2 and OA3 lamps
Press and release ADVANCE /CST
All DATA lamps except 10 (DATA
LAMP 10 may be on)
COMPTR O A 1 . 0 A 2 , OA3 and A2 lamps
INTC lamp
EAM lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release RESET PIOR
RESET PIOR lamp
INTC lamp
DATA COMPTR SIGN through 25
lamps
ADVANCE/CST lamps
Press and release MANUAL MLC INH
MANUAL MLC INH lamp

i H h l J l K l L l M l N l O l P l Q l R l P A G E l O

NORMAL
INDICATION

ON

OFF
ON

OFF

OFF

ON
OFF

ON
OFF

ON

ON

OFF
ON
OFF
ON

OFF
ON

OFF
ON

ON
OFF

OFF

DCO-64-941

DATA

Fl PAGES NUMBER
1 £. 64-385-9414

Figure 7-18. Interrupt Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MAN UAL EXERCISER J U N I T N O . 6902000

STEP

2090
2100
2110
2120

2130
2140
2150
2160
2170

2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320

2330
2340
2350
2360
2370
2380

A B C
x

PANEL,

IE
IE
MLDD
MLDD

TRMC
IE
IE
IE
MLDD

MLDD
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
MLDD
IE
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD

IE
MLDD
MLDD
MLDD
MLDD
IE

«

D E F C

OPERATION

Press and release MANUAL SSC INr
MANUAL SSC INH lamp
Press and releaseOAl , OA2 and OA3
COMMAND and COMPTR OA1 . OA2
and OA3 lamps
Press and release ADR 3
Press and release ERROR RESET
EAM lamp
INTC lamp
DATA COMPUTER SIGN through
25 lamps
ADVANCE /CST lamps
Press and release ADR 5
ADR 5 lamp
Press and release DS3
DS 3 lamp
Press and releaseADVANCE/CST
ADVANCE and CST lamps
ON lamp
INTC lamp
Press and release ADR 5
ADR 5 lamp
Press and release DS 3 lamp
DS 3 lamp
Press and release OA1 , OA2. OA4, OA5
COMMAND and COMPUTER O A 1 . 0 A 2 ,
OA4 and OA5 lamps
INTC lamp
Press and release OA2
COMMAND and COMPUTER OA2 lamp
Press and release OA1
COMMAND and COMPUTER OA1 lamp
INTC lamp

I H 1 J K L M N O P O R PAOE 0
~ ~ 142

NORMAL
INDICATION

OFF

OFF

OFF
OFF

OFF
ON

ON

ON

OFF
ON
ON

OFF

OFF

ON
ON

OFF

OFF
ON

DCO-64-940

DATA

F PAGES NUMBER
A. 64-385-9414

Figure 7-18. Interrupt Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER | U N I T N O . 6902000

STEP

2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640

2650
2660
2670
2680
2690
2700
2710
2720

A J B I C I

PANEL

MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
MLDD
IE
MLDD
MLDD
MLDD
MLDD
IE
MLDD

MLDD
MLDO
MLDD
MLDD
IE
MLDD
MLDD
MLDD

[DIE |F |C

OPERATION

Press and release OA3
COMMAND and COMPUTER OA3 lamp
Press and release OA2
COMMAND and COMPUTER OA 2 lamp
INTC lamp
Press and release OA4
COMMAND and COMPUTER OA4 lamp
Press and release OA3
COMMAND and COMPUTER OA3 lamp
INTC lamp
Press and release OA5
COMMAND and COMPUTER OA5 lamp
Press and release OA4
COMMAND and COMPUTER OA4 lamp
INTC lamp
Press and release OA6
COMMAND and COMPUTER OA6 lamp
Press and release OA5
COMMAND and COMPUTER OA5 lamp
INTC lamp
Press and release OA7
COMMAND and COMPUTER OA7 lamp
Press and release OA6
COMMAND and COMPUTER OA6 lamp
INTC lamp
Press and release COMMAND DIS-
PLAY RESET
COMMAND and COMPUTER lamps
Press and release OA9
COMMAND OA9 larr.p . *
ADVANCE /CST lamps
INTC lamp
Press and release OA9
COMMAND OA9 lamp
Press and release O A 2 . 0 A 4 and OA5

I H I . I J I K I L I M I N I O I P I Q I R I P A G E I O
xl 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 ̂  1

NORMAL
INDICATION

ON

ON
ON

OFF

OFF
ON

OFF

ON
ON

ON

ON
ON

ON

OFF
ON

OFF

ON
ON
ON

OFF

DCO-64-941

DATA

F PAGES NUMBER
A-64-385-9414

Figure 7-18. Interrupt Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960

2970

2980

2990
3000
"3010
3012
3013
3014
3015
3020

A B C

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
IE
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD
IE
TRMC
TRMC
MLDD
MLDD
TRMC
TRMC
MLDD
MLDD
MLDD
IE
IE

IE

IE

IE
IE
IE
IE
MLDD
MLDD
MLDD
IE

0 E F (

OPERATION

COMMAND OA2.0A4 and OA5 lamps
Press and release ADVANCE/CST
COMPUTER OA2, OA4 and OA5 lamps
Press and release O A 2 . 0 A 4 and OA5
COMMAND OA2.0A4 and OA5 lamps
INTC lamp
Press and release ADR 5
ADR 5 lamp
Press and release DS 4
COMMAND DS 4 lamp

Press and release ADVANCE/CST
COMPUTER OA2.0A4, and OA5 lamps
INTC lamp
Press and release ADR 5
ADR 5 lamp
Press and release DS 4
COMMAND DS 4 lamp
Press and release ADR1.ADR2
ADR1, ADR2 and ADR6 lamps
Press and release OA5
COMMAND OA5 lamp
Press and release ADVANCE/CST
INTC lamp (if ALL lamp is ON)
Presa and release MANUAL HALT/
COMPTR HALT
MANUAL HALT and COMPTR HALT
lamps
CHANNEL lamp (if OFF press and
release)
MODULE lamp
Press and release ALL
ALL lamp
Press and release M A N U A L HALT
Press and release ON/OFF
Press and release ADVANCE
Press and release ON/OFF
INTC lamp

J H I J K L M N O P O R PAGE 0

NORMAL
INDICATION

ON

ON

OFF
ON

ON

ON

OFF
OFF

OFF

OFF

ON

ON

ON

ON

ON
OFF

ON

ON

DCO-64-94I

DATA

"̂"

F PAGES NUMBER
A- 64- 385- 9414

Figure 7-18. Interrupt Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
U N I T NAME*. LVDC MANUAL EXERCISER |UNIT NO, 6902000

STEP

3030
3040

3060

3070
3090
3100

3110

3120

3130
3140
3150
3160

3170

3180
3190
3200
3210

3220
13230

3240

3250
3260
3270
3280
3290
3300

3310
3320

AIBIC

PANEL

MLDD
MLDD

MLDD

MLDD
IE
IE

IE

IE

IE
IE
IE
IE

IE

MLDD
MLDD
TRMC
TRMC

TRMC
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

IE
IE

|D|E|F|<

OPERATION

ON, AQVANCE and CST lamps
Press and release M A N U A L RE-
START
Press and release SINGLE STEP
ON/OFF
ON, ADVANCE and CST lamps
INTC lamp
Press and release MANUAL HALT?
COMPTR HALT
MANUAL HALT and COMPTR HALT
lumps
Press and release CHANNEL 1
(CH2=1. CH3 = 0, CH2=0, CH3*1)
ALL lamp
CHANNEL 1 (CH2«1, CH3-0) lamp
CHANNEL 1 (CH2=0, CH3=1) lamp
Press and release MANUAL HALT/
COMPTR HALT
MANUAL HALT and COMPTR HALT
lamps
Press and release OA5
COMMAND and COMPUTER OA5 lamp
Press and release ADR 3 lamp
Press and release ADR1.ADR2 and
ADR3
ADR1, ADR2, ADR3 and ADR6 lamps
Press and release A2 and A3
COMMAND and COMPUTER A2 and
A3 lamps
Press and release ON/OFF
ON lamp
OFF lamp
Press and release OA9
COMMAND OA9 lamp
Press and release COMPTR DIS-
PLAY RESET
Press and release ERROR RESET
COMPTR ALARM lamp

|H | . |J |K|L|M|N|O|P|O|RIPAGE|C
x 1 i i i i i | i i i i i f i I ' ' ' l

NORMAL
INDICATION

OFF

ON
OFF

ON

OFF
OFF
ON

OFF

OFF
ON

OFF

ON

ON
OFF

ON

OFF

DCO-64-941

DATA

F PAGES NUMBER
A- 64-385-9414

Figure 7-18. Interrupt Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME*. LVDC MANUAL EXERCISER (UNIT NO. 6902000

STEP

3330
3340
3350
3360 1
3370 1
3380
Note:

3390
3400
3410
3420
3430
3440
3450
3460

3470
3480

3490
3500
3510
3520
3530
3540
3550

3560
3570
3580

Alelcl

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
IE
IE
MLDD

IE
MLDD

MLDD
IE
IE
IE
IE
MLDD
MLDD

MLDD
MLDD
MLDD

D|E F c*n 1 1 1 1

OPERATION

Tarn DISPLAY SELECT to 14
Press and release OA9
COMMAND OA9 lamp
Press and release Al, A3, and A5
COMMAND A3 lamp
COMMAND A1.A2 and A5 lamps
DATA COMPUTER 10 lamp will flash
ON and then go OFF when step 3390
is exercised
Press and release ON/OFF
DATA COMPUTER lamp 10
ON, ADVANCE and CST lamps
OFF lamp
COMPUTER Al, A2 and A5 lamps
COMPTR ALARM lamp
INTC lamp
Press and release MANUAL RE-
START
INTC lamp
Press and release COMMAND DIS-
PLAY RESET
All COMMAND and COMPUTER lamp*
Press and release MANUAL MLC INH
MANUAL MLC INK lamp
Press and release MANUAL SSC INH
MANUAL SSC INH lamp
Press and release A2 and A3
COMMAND and COMPUTER A2 and
A3 lamps
Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp

I H 1 J K L M|N 0|P|0|R|PAOE|0
-J- \ I I \^ L

NORMAL
INDICATION

OFF

OFF
ON

ON/OFF
OFF
ON
ON
ON
ON

OFF

OFF

ON

ON

ON

ON
OFF

DCO-64-940

DATA

FlPAOESl NUMBER
1 |A-64-385-9414

Figure 7-18. Interrupt Checks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. LVDC MANUAL EXERCISER (UNIT NO. 6902000

STEP

3590
3600
3610

3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
Note:

3730
3740
3750
3760
3770
3780
3790
3800
3810
3820

3830
3840

3850
3860
3670

A J B I C I

PANEL

MLDD
MLDD
MLDD

IE ,
IE
MLDD
MLDD
IE
IE
IE
MLDD
IE
IE
IE

IE
IE
IE
MLDD
MLDD
MLDD
MLDD
MLDD
IE
MLDD

MLDD
MLDD

MLDD
MLDD
MLDD

D|E|F C

OPERATION

Press and release OA9
COMMAND OA9 lamp
Press and release COMPUTER DIS-
PLAY RESET
Press and release ERROR RESET
COMPUTER ALARM lamp
Press and release OA9
COMMAND OA9 lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release ADVANCE/CST
RESET PIOR lamp
Press and release RESET PIOR
RESET PIOR lamp
DATA COMPUTER 10 lamp (may be
ON or OFF)
Press and release OP/TP
OP lamp
TP lamp
Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
DATA COMPTR SIGN through 25 lam]
Press and release MANUAL RE STAR'
INTC lamp
Press and release COMMAND DIS-
PLAY RESET
All COMMAND lamps
Press and release ERROR OVER
RIDE
ERROR OVER RIDE lamp
Press and release A2 and A3
COMMAND and COMPUTER A2 and
A3 lamps

; H i J|K|L|M|N|O[P|O R PAGE o

NORMAL
INDICATION

ON

OFF

OFF

ON
OFF

ON

OFF

OFF
ON

OFF
ON

s OFF

OFF

OFF

ON

ON

DCO-64-940

DATA

FlPAOESl NUMBER
1 IA-64-385-9414

Figure 7-18. Interrupt Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES-

U N I T NAME*. LVDC MANUAL EXERCISER J U N I T N O . 6902000

STEP

3880
3890
3900
3910
3920
3930

3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070

4080
4090
4100
4110
4120

4130
4140
4150

4160
4170
4180
4190
4200

PANEL

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

IE
IE
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
MLDD
IE
MLDD

MLDD
IE
MLDD
IE
MLDD

MLDD
MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD

A|B|C|D E F c
xl J 1

OPERATION

Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
Press and release OA9
COMMAND OA9 lamp
Press and release COMPTR DIS-
PLAY RESET
Press and release ERROR RESET
COMPTR ALARM lamp
Turn DISPLAY SELECT to 14
Press and release OA9
COMMAND OA9 lamp
Press and release Al, A3, and A5
COMMAND A3 lamp
COMMAND A 1 . A 2 and A5 lamps
Press and release ON/OFF
ON, ADVANCE ^nd CST lamps
OFF lamp
COMPUTER A 1 . A 2 and A5 lamps
INTC lamp
Press and release ERROR OVER
RIDE
ERROR OVER RIDE lamp
INTC lamp
Press and release MANUAL RESTAR'
INTC lamp
Press and release COMMAND DIS-
PLAY RESET
All COMMAND lamps
Press and release Al, A2 and Ai
COMMAND and COMPUTER Al, A2
and A3 lamps
Press and release ON/OFF
ON, ADVANCE and CST lamps
OFF lamp
Press and release REPEAT/SINGLE
REPEAT lamp

; H i j K L M N O|P!Q|R|PAGE o. || | - < | 148 |

NORMAL
INDICATION

ON
OFF

ON

OFF

OFF

OFF
ON

OFF
ON
ON
OFF

OFF
ON

OFF

OFF

ON

ON
OFF

OFF

DCO-6 4-94Q

DATA

1 [A- 64-385-9414_

Figure 7-18. Interrupt Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES-

U N I T NAME*. MANUAL EXERCISER J U N I T NO. 6902000

STEP

4210
4220

4230

4235
4236

4240
4250
4260
4270

4280
4290

4300
4310
4315
4320
4330
4340
4350
4360
4370

4380

4390
4400

4410
4420

4430
4440
4450
4460
4470
4480
4490

A J B I C I

PANEL

MLDD
IE

IE

MLDD
MLDD

IE
IE
IE
IE

MLDD
MLDD

-MLDD
IE
MLDD
MLDD
MLDD
IE
IE
IE
IE

IE

IE
MLDD

IE
MLDD

MLDD
MLDD
MLDD
IE
IE
IE
IE

[DIE |F |C

OPERATION

SINGLE lamp
M A N U A L MLC INH lamp (Press and
release if OFF)
MANUAL SSC INH lamp (Press and
release if OFF)
Press and release A 1 . A 2 and A3
COMMAND and COMPUTER Al . A2
and A3 lamps
Press and release OP/TP
OP lamp
TP lamp
Press and release M A N U A L HALT/
COMPUTER HALT
ON, ADVANCE and CST lamps
Press and release COMPUTER DIS-
PLAY RESET
DATA COMPUTER 8 and 22 lamps
RESET PIOR lamp
Press and release REPEAT/SINGLE
REPEAT lamp
SINGLE Lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release MANUAL HALT/
COMPUTER HALT
MANUAL HALT and COMPUTER
HALT lamps
INTC lamp
Press and release M A N U A L RE-
ST ART
INTC lamp
Press and release COMMAND DIS-
PLAY RESET
All COMMAND lamps
Press and release ON/OFF

ON, ADVANCE and CST lamps
Press and release I/O Reg. RESET
Press and release I/O Reg. No. 2
I/O Reg. No. 2 lamp
Press and release I/O Reg. RESET

|H|I |J |K|L|M|N|O|PIQ|R|PAGE|O
v'M 1 1 1 1 1 1 1 1 1 1 I \ \ 1 1 1 »> 1

NORMAL
INDICATION

ON

ON

ON

ON

ON
OFF

OFF

ON
ON (Dim)

ON
OFF

OFF
ON

OFF
ON

OFF

OFF

ON

ON

DCO-64-941

DATA

Fl PAGES NUMBER
I A-j4^i8i^2iii—

Figure 7-18. Interrupt Checks (Sheet 16)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. LVDC MANUAL EXERCISER J U N I T N O . ^n fnnn

1 STEP

4500
4510
4520
4530
4540
4550

14560
14570

4580

4590
4600
4610

4620
4630
4640
4650
4660
4665
4666

4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800

AJBIC

PANEL,

IE
IE
IE
IE
IE
IE
IE
IE
MLDD

IE
IE
MLDD

IE
IE
IE
MLDD
IE
MLDD
MLDD

TRMC
TRMC
MLDD
MLDD
IE
IE
IE
IE

JIE

HE

ElLDD

i D l E l F (
*1 1 1 1 1

OPERATION

All I/O Reg. lamps
Press and release I/O Reg. Bit 12
I/O Reg. No. 2 lamp
Press and release M A N U A L MLC INH
MANUAL MLC INH lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release ADVANCE/CST
unt i l INTC lamp goes ON and I/O Reg .
No. 2 lamp 12 goes OFF
INTC lamp
I/O Reg. No. 2 lamp 12
Press and release COMPUTER DIS-
PLAY RESET
Press and release OP/TP
OP lamp
TP lamp
Press and release MANUAL REST ART
INTC lamp
Press and release Al , A2 and A3
COMMAND and COMPUTER lamps
Al, A2 and A3
Press and release ADR 5
ADR 5 lamp
Press and release A2
COMMAND A2 lamp
DISCR MLC INH lamp
Press and release OP/TP
OP lamp
TP lamp
INTC lamp
Press and release OP/TP
OP lamp
TP lamp
Press and release MANUAL RESTART
RESET PIOR lamp

> H i j K L|M|N|O|P|Q|R|PAGE|O
--- | H 1 I 1 1 l b u 1

NORMAL
INDICATION

OFF

ON

OFF

ON
OFF

ON
OFF

OFF
ON

OFF

OFF

ON

ON
ON

ON
OFF
OFF

OFF
ON

OFF

DCO-64-941

DATA

Fl PAGES! NUMBER
1 |A- 64-385-9414

Figure 7-18. Interrupt Checks (Sheet 17)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME' . LVDC MANUAL EXERCISER |UNIT NO, 6902000

STEP

4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
5010

5020
5030
5040
5050
5060
5070
5080
5090

A1BICI

PANEL

MLDD
MLDD
MLDD
IE
IE
IE
IE
IE
MLDD
MLDD
IE
MLDD
MLDD
IE
IE
MLDD
MLDD
MLDD
IE
IE
IE

IE
IE
IE
MLDD
MLDD
IE
MLDD
MLDD

O l E l F l C

OPERATION

CST lamp
Press and release A2
COMMAND A2 lamp
DISCR MLC INH lamp
Press and release MANUAL SSC INH
MANUAL SSC INH lamp
Press and release MANUAL MLC INH
MANUAL MLC INH lamp
Press and release Al
COMMAND Al lamp
DISCR SSC INH lamp
Press and release ON/OFF
ON and CST lamps
Press and release I/O Reg. No. 25
I/O Reg. No. 2 lamp 25
Press and release ON/OFF
ON and CST lamps
OFF lamp
Press and release OP/TP
OP and RESET PIOR lamps
TP and INTC lamps I/O Reg. No. 2
lamp 25
Press and release OP/TP
OP lamp
TP lamp
Press and release MANUAL RESTART
CST lamp
RESET PIOR lamp
Press and release Al
COMMAND Al lamp

iTHTTlj lKlUMlNlOLP Q R PAGElO
xl IT 1 1 1 1 1 1 1 | | | 1 1 1J1 I—

NORMAL
INDICATION

OFF

OFF
OFF

OFF

ON

ON
ON

ON

ON

OFF
ON

ON

OFF

OFF
ON

OFF
OFF

OFF

DCO-64-941

DATA

FlPAQES NUMBER
J £-64-385-9414

Figure 7-18. Interrupt Checks (Sheet 18)
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INTERNATIONAL BUSINESS MACHINES-

U N I T NAME*. LVDC MANUAL EXERCISER |UNIT NO, 6902000

[STEP

5100 .
5110
51ZO
5130
5140
5150

5155
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260

5270

5280
5290
5300

5310
5320

5330

5340
5350

5360

AIBIC

PANE L

TRMC
TRMC
IE
MLDD
MLDD
IE

IE
IE
IE
IE
MLDD
MLDD
MLDD
IE
IE
IE
IE
MLDD

MLDD

MLDD
MLDD
PC

PC
PC

PC

PC
PC

PC

0 E F <
x| 1 |

OPERATION

Press and release ADR 5
ADR 5 lamp
DISCR SSC INH lamp
Press and release ON/OFF
ON( ADVANCE and CST lamps
Press and release I/O Reg. No. 2
RESET
Press and release RESET PIOR
Press and release OP/TP
OP lamp
TP lamp
Press and release ON/OFF
ON and ADVANCE lamps
CST lamps
RESET PIOR and INTC lamps
Press and release OP/TP
OP lamp
TP lamp
Press and release COMPTR DIS-
PLAY RESET
Press and release COMMAND DIS-
PLAY RESET
Press and release M A N U A L REST AR'
Press and release ON/OFF
Press and release COMPUTER
POWER SEO OFF
COMPUTER POWER SEQ ON lamp
COMPUTER POWER SEQ OFF lamp
(delayed)
Press and release ACME POWER
SEQ OFF
ACME POWER SEQ ON lamp
ACME POWER SEQ OFF lamp
(delayed)
Press and release MAIN POWER OFF

, — | f • I •— -^^^^^

1 H I J K L M N 0 P 0 R PAGE 0

NORMAL
INDICATION

OFF
OFF

ON

ON
OFF

OFF
ON
ON

OFF
ON

OFF
ON

OFF

ON

DCO-64-941

DATA

F [PAGES 1 NUMBER
1 lA- 64-385-9414

Figure 7-18. Interrupt Checks (Sheet 19)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'. LVDC MANUAL EXERCISER | UNIT NO. 6902000

STEP

5370

5380
5390
5400

5410
5420

A I B I C I

PANEL

PC

PC
PC
PC

01B
01 B

D l E l F l C

OPERATION

MAIN POWER ON. PHASE 1, 2, 3,
and FAN Lamps
MAIN POWER OFF lamp
Pull EMERGENCY PULL

'MAIN POWER OFF. ACME POWER
SEQ OFF and COMPUTER POWER
SEQ OFF lamps
Open side panel 01B and record ETI
Close side panel 01B

WlTjrKll.|M|N|0|P|o|R PAGE 0

NORMAL
INDICATION

OFF
ON

OFF
ETIhrs

DCO-64-940

DATA

F PAGES NUMBER
A- 64-385-9414

Figure 7-18. Interrupt Checks (Sheet 20)

III-7-146



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER I UNIT NO.

1
STEP

10

20

30

40

1 5 0
60

70

80
90

100
110

120

130

140
150

160
170

180

190

200
210

220

IBIS]

PANEL

PC

PC

DVM

PC
DVM

PC

PC

PC
DVM

PC
DVM

PC

PC

PC
DVM

PC
DVM

PC

PC

PC
DVM

PC

OPERATION

Connect a digital voltmeter (DVM)
between test points -26. 5 VDC and
GRD.
Turn -26. 5 VDC adjustment full
CCW
Record voltage

Turn -26. 5 VDC adjustment full CW
Record voltage

Set the -26. 5 VDC adjustment so that
-26. 5 VDC is read on the DVM.
Disconnect lead from -26. 5 VDC TP
and connect to -12 VDC.
Turn -12 VDC adjustment full CCW
Record voltage

Turn -12 VDC adjustment full CW
Record voltage

Set -12 VDC adjustment so that -12
VDC is read on the DVM. Record.
Disconnect lead from -12 VDC TP
and connect to 12 VDC
Turn 12 VDC adjustment full CCW
Record voltage

Turn 12 VDC adjustment full CW
Record voltage

Set 12 VDC adjustment so that 12
VDC is read on the DVM. Record.
Disconnect lead from 12 VDC TP
and connect to -6 VDC
Turn -6 VDC adjustment full CCW
Record voltage

Turn -6 VDC adjustment full CW

ole (F[< IH « j K i M(N OIPIQIHJFABCIO
"IT 1 1 1 1 1 MM 1

NORMAL
INDICATION

•25. 185 to
-15.815 VDC

-2*. 185 to
-27)815 VDC
-26. 4XU)
-26. 53 VDC

-10.81 to
-11. 19 VDC

-12.81 to
-13. 19 VDC
-11.98 to
-12..1 VDC

10. 79 to
11.21 VDC

12.79 to
13.21 VDC
11. 98 to
12.05 VDC

-4. 89 to
-5. 11 VDC

FlFAOCSI 5
1 IA- <*

DATA

UMBER
1-385-9415

Figure 7-19. Secondary Power Adjustments (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC MANUAL EXERCISER TUNtT NO.

STEP PANEL OPERATION
NORMAL

INDICATION DATA

250

240

250

DVM

PC

PC

Record voltage

Set -6 VDC adjustment so that -6
VDC is read on the DVM.- Record.
Disconnect test leads from -6 VDC
and GRD tost points.

-6. 89 to
.-7. 11 VDC
-S .985 to
-b. 05 VDC

Figure 7-19. Secondary Power Adjustments (Sheet 2)
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UNIT NAME: LVDC MANUAL EXERCISER (UNIT NO,

STEP

10

30

40
50

60

70

80
90

100
110

120

130

140
150

160
170

180

190

TTilcl

PANEL

PC

PC
DVM

PC
DVM

PC

PC

PC
DVM

PC
DVM

PC

PC

PC
DVM

PC
DVM

PC

PC

Die IF <Tri 1 1

V

OPERATION

Connect a digital voltmeter (DVM)
between the +20 VDC and RET jacks
Turn +20 VDC adjustment full CCW
Record voltage

Turn +20 VDC adjustment full CW
Record voltage

Set +20 VDC adjustment so that 20
VDC is read on the DVM Record
Disconnect meter leads from +20 VDC
and RET jacks and connect to +12 VDC
and RET jacks
Turn f!2 VDC adjustment full CCW
Record voltage

Turn +12 VDC adjustment full CW
Record voltage

Set +12 VDC adjustment so that 12
VDC is read on the DVM. Record
Disconnect meter leads from +12 VDC
and RET jacks and connect to +6 VDC
and RET jacks.
Turn +6 VDC adjustment full CCW
Record voltage

Turn +6 VDC adjustment full CW
R.ecord voltage

Set +6 VDC adjustment so, that 6 VDC
Is read on the DVM. Record
Disconnect meter leads from +6 VDC
ind RET jacks and connect to -3 VDC
ind RET jacks.

NORMAL
INDICATION

18.71 to
19. 29 VDC

20.71 to
21.29 VDC
19.985 to
20.015 VDC

10. 79 to
11.21 VDC

12. 7 9 to
13. 21 VDC
11.99 to
12.01 VDC

4. 89 to
5. 11 VDC

6. 89 to
7. 11 VDC
5.99 to
6.01 VDC

Ife 1 ^ K|L|y|N|o P 0 R FAK OFIPWWI if
T MM LJJJ L

DATA

JMBCR
1-385-9415

Figure 7-20. Computer Power Adjustments (Sheet 1 of 3)
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UNIT NAME: LVDC MANUAL EXERCISER |UNITNO,

STEP

200
210

220
230

240

250

260
270

280
290

300

310

320
330

340
350

360

370

a»cOld

PANEL

PC
DVM

PC
DVM

PC

PC

PC
DVM

PC
DVM

PC

PC

PC
DVM

PC
DVM

PC

PC

OPERATION

Turn -3 VDC adjustment full CCW
Record voltage

Turn -3 VDC adjustment full CW
Record voltage

Set -i VDC adjustment so that -3
VDC is read on the DVM. Record.
Disconnect meter leads from -3 VDC
and RET jacks and connect to +12
MS VDC and RET jacks.
Turn +12 MS adjustment full CCW
Record voltage

Turn +12 MS adjustment full CW
Record voltage

Set +12 MS adjustment so that 12
VDC is read on the DVM. Record.
Disconnect meter leads from +12MS
VDC and RET jacks and connect to
+ 6 MS VDC and RET jacks.
Turn +6 MS adjustment full CCW
Record voltage

Turn +6 MS adjustment full CW
Record voltage

Set +6 MS adjustment so that 6 VDC
is read on the DVM. Record
Disconnect meter leads from +6 MS
VDC and RET jacks.

J C ? ( iH 1 J K L M|N OlPlO RIPASCIOI1 1 n r i I N I i i i i i i

NORMAL
INDICATION

-1. 9 to
-2. 1 VDC

-3.9 to
-4. 1 VDC
-2.995 to
-3. 005 VDC

10.V79 to
1 1 . 2 1 VDC

12.79 to
13. 21 VDC
11. 99 to
12. 01 VDC

4.85 to 5. 15
VDC

6. 85 to 7. 15
VDC
6. 005 to
6.025 VDC

DATA

£

[£.64-385-9415

Figure 7- 20. Computer Power Adjustments (Sheet 2)
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UNIT NAME'. LVDC MANUAL EXERCISER | UNIT NO,

S.TEP

Note

380

390

400

410

420

430

440

450

460

470

All 1C 1

PANEL OPERATION

The overvoltage limits of all power
supplies are checked and actual cut
out voltage recorded.
Overvoltage limits -26.5 VDC
ACME Power Supply
Overvoltage limits 12 VDC
ACME Power Supply
Overvoltage limits 12 VDC
ACME Power Supply
Overvoltage l imi t s -6 VDC
ACME Power Supply
Overvoltage limits 12 MS
Power Supply ,
Overvoltage limit 6 MS
Powe r Supply
Overvoltage limit 12 VDC
COMPUTER Power Supply
Overvoltage limit 6 VDC
COMPUTER Power Supply
Overvoltage limit 20 VDC
COMPUTER Power Supply
Overvoltage limits -3 VDC
COMPUTER Power Supply

D E I F OlMlllJlKlLlMINIOIPlQlUlFAOelO
ITI 1 1 1 1 1 11 1 LLLLJ L

NORMAL
INDICATION

36 VDC
Min.
15 to 16 VDC

15 to 16 VDC

8 to 9 VDC

15 to 16 VDC

8 to 9 VDC

15 to 16 VDC

8 to 9 VDC

22 to 23 VDC

4 to 5 VDC

DATA

-

FlPAOCSl NUMBER
1 lA- 64-385.9415

Figure 7-20. Computer Power Adjustments (Sheet 3)
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UNIT NAME*. LVDC MANUAL EXERCISER (UNIT NO.

STEP

10

20
30

40

50
60

70
80

90
100

no
120

130
140

150

160
170

180
190

A1BICrmy

PANEL

TRMC

TRMC
01B3

01B3

TRMC
01B3

TRMC
01B3

TRMC
01B3

TRMC
01B3

TRMC
01B3

01B3

TRMC
01B3

01B3
01B3

nSEO

OPERATION

Press and Release FREE RUN SS
FREE RUN SS lamp
Connect Oscilloscope input A to TP1
Adjust potentiometer on card A05
for mean up level of 1100 Usec
Adjust potentiometer on card A09
for a mean down level of 900 Usec
Connect oscilloscope input A to TP2
Adjust potentiometer on card A07
to obtain a mean down level of 175
Usec
Connect Oscilloscope input A to TP3
Adjust potentiometer on Card A10 for
a mean down level duration of 200
Usec
Connect Oscilloscope input A to TP4
Adjust potentiometer on card All to
obtain a mean down level duration of
375 Usec.
Connect Oscilloscope input A to TP5
Adjust potentiometer on A13 to
obtain a mean down level duration of
250 Usec
Connect Oscilloscope input A to TP6
Adjust potentiometer on card B06
for a mean up level duration of 100
Msec.
Adjust potentiometer on card BOS
for a mean down level duration of
100 Msec.
Connect oscilloscope input A to TP17
Adjust potentiometer on card F19 for
a mean down level duration of 500
Usec
Connect oscilloscope input A to B04H
Adjust potentiometer on card D12 for
a mean down level duration of 750
Nsec

IH|I|J|K|L|M|N|O|P|OIR|PAOE|O
1 1 1 1 1 1 1 1 1 1 M i l l L

TOLERANCE

ON

942-1275
Usec
753-1062
Usec

140-200
Usec

140-265
Ueec

300-450
Usec

140-342
^ Usec

90-120
Msec

90-120
Msec

140-1100
Usec.

140-1000
Nsec

DATA

F|PAOEB| NUMBER

Figure 7-21. Tape Reader Clock Adjustments (Sheet 1 of 2)
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UNIT NAME: L.VDC MANUAL EXERCISER I UNIT NO.

STEP PANEL, OPERATION TOLERANCE DATA

200

210

220

230

240

250

260

270

280

290

TRMC

01B3

TRMC

01B3

TRMC

01B3

TRMC

01B3

TRMC

01B3

Connect oscilloscope input A and
Scope Sync input to TP1.
Connect oscilloscope input B to TP2
Sync. external -
Adjus t potentiometer on-card A06
for a mean delay duration between
start of down levels of two wave-
shapes of 175 Usec.
Connect oscilloscope input A and
Scope Sync to TP2. Connect
oscilloscope input B to TP3.
Adjust potentiometer on card A08
for a mean delay durat ion between
start of down levels of two wave-
shapes of 250 Usec.
Connect oscilloscope input A and
Scope Sync to TP4. Connect
oscilloscope input B to TP5.
Adjust potentiometer on card A12 {or
a mean delay duration between start
of down levels of two waveshapes of
525 Usec.
Connect oscilloscope input A and
Scope Sync to TP6. Connect
oscilloscope input B to TP7. Sync
Ext. f
Adjust potentiometer on card B17 for
a mean delay duration between start
of the two waveshapes' up levels of
40 Msec.
Connect oscilloscope input B to 1P17
Leave oscilloscope input A and Sync
input in TP6
Adjust potentiometer on card F18 for
a mean delay duration from the up
level s tar t of waveshape A to the
down level start of waveshape B of
150 Msec.

140-200
Usec.

210-280
Usec.

460-600
Usec.

30 to 50
Msec.

130-170
Msec.

OIH o|p|Ql*|PAOe|Of|PA«0| NUMBER
"r 64.385:9415

Figure 7-21. Tape Reader Clock Adjustments (Sheet 2)
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UNIT NAME:

STEP

NOTE

10
20

30

40
50
60
70

80
90
100
110

120
130
140
150

160
170
180

185
190

200
210

220
230

240
250

PANEL

02 A 3
02B2

Sc ope

02B2
02 A 3
02B3
Scope

02B2
02 A 3
02B2
Scope

02B2
02A3
02B2
Scope

02B2
02B2
TRMC

TRMC
02B2

02B2
02B2

02B2
02B2

02B2
02B2

A|B|C|D|E|F|<T n 1 1 1

LVDC MANUAL EXERCISER IUNIT NO,

OPERATION

Use M Type Preamp in Type 5*5
Scope
Connect Scope Probe No. 1 to TP7
Connect Scope. Probe No. 2 to D-23-y5
Set scope sync to EXT. plus and
connect "A!' s ignal out" of Preamp to
T r i g g e r inpu t of Scope. H o r i z o n t a l
Display to "A Del 'd by B" .
Input No. 2 mean value is co inc iden t
with Input No. 1 (leading edge)
Adjus t SMS card in B25
Connect scope probe No. 1 to TP1
Connect scope probe No. 2 to D - 2 5 - P
Input No. 2 mean value is co inc iden t
w i t h Input No. 1 ( leading edge)
Adjus t SMS card in C24
Connect scope probe No. 1 to TP10
Connect scope probe No. 2 to D - 2 3 - D
Input No. 2 mean va lue is co inc ident
with Input No. 1 (leading edge)
Adjust SMS card B26
Connect scope probe No. 1 to TP4
Connect scope probe No. 2 to D - 2 2 - A
Input No. 2 mean value is coincident
with No. 1 (leading edge)
Adjust SMS card B-24
Connect scope probe No. 2 to A-17-P
Press and release Free Run Single
Shot.
Free Run Single Shot lamp
Adjust SMS card A- 17 for a mean
down level of 650 NS
Connect scope probe No. 2 to A-18-P
Adjust SMS card A- 18 for a mean
down level of 650 NS
Connect scope probe No. 2 to A-19-P
Adjust SMS card A- 19 for a mean
down level of 650 NS
Connect scope probe No. 2 to A-20-P
Adjust SMS card A-20 for a mean
down level of 650 NS

NORMAL;
INDICATION

i 50 NS

+ SO NS

±50 NS

i 50 NS

ON

± 50 NS

± 50 NS

± 5^ NS

DATA

-

|M|I|J|K|L|M|N|O|P|Q|R PACE OF PAOES| NUMBER
1 | T | | 1 f 1 I I 1 I " " I IA- 64-385-9415 \

Figure 7-22. LVDCME Self-Check Timing Adjustments (Sheet 1 of 5)
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UNIT NAME*. LVDC MANUAL EXERCISER I UNIT NO.

STEP

260
270

280
290
300
310

320
330

340
350

360
370
380

Aft cHi:

PANEL

02A3
02B2

MLDD
MLDD
MLDD
TRMC

TRMC
IE

IE
02B4

02B2
02B2
02B2

Scope Pi

Scope Pi

ok F (I I I

OPERATION

Remove scope probe No. 1 from TP4
Remove scope probe No. 2 from A-2(
P
Press and release Repeat/Repeat
REPEAT 1
REPEAT I
Press and
Shot
Free Run
Turn Cloc
7
Al-SO" Ian
Connect Sc
B-05-B
Connect sc
Connect sc
W i t h Scope
Ext. obsei
pulse . Ac
the pos . g
with respe
the pos . p
400 NS me
hand pot o
of the gate

ibe HI [

jbe *?

; H, 1 J K

amp
amp
release

Single Sh
(. Rotary

IP
ope exte

ope prob
•ope prob
: Tr igger
•ve 2 u se
j u s t the !
oing puls
ct to the
ulse on p
an time 1
n BOS fac

Tiflffl

— >

UM Ni n i

Free Run

it lamp
switch to

rnal sync

e N o . I t
e No. 2 t
ing sourc
;c (appro:
eading ec
c on prob
leading e
robe No.
>y using t
ing the a

U

L—400

p ol*
-J-

Single

Position

to

o B-05-R
o B-05-Q
e on neg.

<.. ) POB.
ge of
c No. 2
dge of
1 to

he left
ird aide

TIulj.

NS i 50 N

01

NORMAL
INDICATION

OFF
ON

OFF

ON

i 50 NS

Figure 1

DATA

A- /.A 385-9415

Figure 7-22. LVDCME Self-Check Timing Adjustments (Sheet 2)
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UNIT NAME:

STEP

390

400

410

420

430

440

450

460

AIBICJlL

PANEL

IE

02B2

IE

02B2

IE

02B2

IE

02B2

)|E1F1C

LVDC MANUAL EXERCISER (UNIT NO.

OPERATION

T u r n thf Clock Rotary switch to
posi t ion 8
Adjus t the . pus . going pulse on probe
No. i. wi th respect to the leading
edge of the pos. pulse on probe No. 1
to 400 NS mean time by using the
right pot on BOS facing the card side
of gate
(see F igure 1)
T u r n Clock Rotary switch to
posi t ion 9
Connect scope probe No. 1 to B06R
Connect scope probe No. 2 to B06Q
Adjust the posit ive going pulse on
probe No. 2 w i th respec t to the
leading edge of the positive pulse on
probe No. 1 to 400 NS mean time by
us ing the le f t hand pot on B06 facing
the card side of the gate, (see f i g - I)
T u r n Clock Rotary switch to
position 10.
With the probes positioned as
immediately above on BO6 adjust the
posit ive going pulee on probe No. 2
with respect to the leading edge of
the positive pulse on probe No. 1 to
400 NS using the right hand pot on
BO6 facing the card side of the gate
(see f i g u r e 1 )
T u r n Clock Rotary switch to
position 1 1
Connect scope probe No. 1 to BO7R
Connect scope probe No. 2 to BO7Q
Adjust the positive going pulse on
probe No- 2 with respect to the lead-
ing edge of the positive pulse on probt
No. 1 to 400 NS mean time by using
the left hand pot. on BO7 facing the
card aide of the gate (See f igure 1)

iHli ]jlKlUM|N|o|p|om|pAae o
1 1 1 1 II 1 1 M 1 1 1 1 I

NORMAL
INDICATION

+ 50 NS

+ 50 NS

\

+ 50 NS

i 50 NS

DATA

•M^^MMMHî MMi

FlPAtal NUMBER
1 (A- 64.385.9415

Figure 7-22. LVDCME Self-Check Timing Adjustments (Sheet 3)
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UNIT NAME 5 LVDC MANUAL EXERCISER (UNIT NO.

STEP

470

480

490
495
500
510

520

530

540

550
560

570
580

590
600

610
620

3HJll

PANEL

IE

02B2

MLDD
MLDD
02 B4
02B2

IE

01B6

01 B6

01B6
01 B6

01B6
01B6

01 B6
01B6

02B2
02B2

o e F c

OPERATION

Turn Clock Rotary switch to
position 12
With the scope probes position as
immediately above on BO7 adjust the
positive going pulse on probe No. 2
with respect to the Leading edge of the
positive pulse on probe No. 1 to 400
NS using the right hand pot. on BO7
facing the card side of the gate.
(See f igure 1)
Press Repeat /Repeat switch.

Repeat lamp
Remove Scope Sync from B-05-B
Remove Scope probes from Gate
02B2
Turn Clock Rotary switch to
position NONE
Connect scope probe No. 1 to A20-P
Sync Scope Int. Neg.
Adjust A-20 for a mean down level
time of 400 NS
Connect Scope probe No. 1 to A21-P
Adjust A21 for a mean down level
time of 400 NS
Connect Scope probe No. 1 to A22-P
Adjust A22 for a mean down level
time of 400 NS
Connect Scope probe No. 1 to A23-P
Adjust A23 for a mean down level
time of 400 NS
Connect Scope Probe No. 1 to A21-P
Adjust A21 for a mean down level
time of 400 NS

1 £ 1 i K I&HF o P oJR PAOC 01

NORMAL
INDICATION

± 50 NS

ON

+ 20 NS

± 20 NS

+ 20 NS

±20 NS

+ 20 NS

DATA

A" 64-385-9415

Figure 7-22. LVDCME Self-Check Timing Adjustments (Sheet 4)
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UNIT NAME* LVDC MANUAL EXERCISER [UNIT NO.

STEP PANEL OPERATION
NORMAL

INDICATION DATA

630
640

650
660

670
680

690
700

02B2
02B2

02B2
02B2

02B2
02B2

02B7
02B7

Connect Scope probe No. 1 to A22-P
Adjust A22 for a mean down level
time of 400 NS
Connect Scope probe No. 1 to A23-P
Adjust A23 for a mean down level
time of 400 NS
Connect Scope probe No. 1 to A24-P
Adjust A24 for a mean down level
time of 400 NS
Connect Scope probe No. 1 to B26-P
Adjus t B26 for a mean down leve l
time of 400 NS

NS

± 20 NS

NS

NS

Figure T-22. LVDCME Sell-Check Timing Adjustments (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC M A N U A L EXERCISER |UNITNO,

STEP

10

20
30

40
50

60

61

63
65 •
70

80
90
95
100

110
120

130

140

150

TOJcl

PANEL

PC

PC
PC

01B7
PC

01B7
fc PC

01B7
&PC

IE
PC
01B7

PC
PC
PC
01B7

PC
PC

01B7

PC

PC

OPERATION

Press and release COMP POWER
SEQ OFF
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
(delayed)
Open gate 01 B7
If COMPUTER TEMP NORMAL lamp
is ON, omit steps 60 through 65
If the HIGH and ARRAY lamps are
ON adjus t the left hand potentiometer
in locat ion 01B7E07 in a CW directior
un t i l the NORMAL lamp lights.
If the HIGH and PAGE lamps are ON
adjust the right hand potentiometer
in location 01B7E07 in a CW directior
unt i l the NORMAL lamp lights.
Press and release ERROR RESET
PAGE and ARRAY lamps
Adjust the left hand potentiometer
located at 01B7E07 in a CCW directio
until the COMPUTER TEMP HIGH
lamp lights
COMPUTER TEMP HIGH lamp
COMPUTER TEMP NORMAL lamp
ARRAY lamp
Adjust the potentiometer in a CW
direction unti l the COMPUTER TEMP
HIGH lamp jus t ext inguishes
COMPUTER TEMP HIGH lamp
COMPUTER TEMP NORMAL and
ARRAY lamps
Adjust the r ight hand potentiometer
in location 01B7E07 in a CCW direct ic
un t i l the COMPUTER TEMP HIGH
lamp l ights
COMPUTER TEMP HIGH, PAGE and
ARRAY lamps
COMPUTER TEMP NORMAL lamp

_ i
DlclFlolHllljlKklM|H|0|P|Om|PAU|0

r-fTI 1 1 1 1 1 1 1 1 1 M Mil L

TOLERANCE

OFF

ON

ON

OFF

• \ .

ON
OFF
ON

OFF

ON

i

ON
OFF

DATA

F|mCS| NUMBER

Figure 7-23. Computer Temperature Sensing Adjustment (Sheet 1 of 3)
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UNIT N A M E : LVDC M A N U A L EXERCISER [UNIT NO,

STEP

160

170
180

190
200

210

220
230
240
250

260
270
280
290
300
310
320

330

340
350
360

370
380
390
400

410
420
430
440

TIFlcl

PANEL

01B7

PC
PC

IE
PC

PC

PC
PC
IE
PC

PC
PC
PC
IE
PC
PC
PC

PC

IE
PC
PC

PC
PC
EE
PC

PC
PC
PC
IE

DIE IMC

OPERATION

Adjus t the potentiometer in a CW
direction unt i l the COMPUTER TEMF
HIGH lamp jus t ext inguishes .
COMPUTER TEMP HIGH lamp
COMPUTER TEMP NORMAL, HIGH
and PAGE lamps
Press and release ERROR RESET
COMPUTER TEMP ARRAY and PAGI
lamps
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp
Turn PHASE switch CCW to 15
COMPUTER TEMP HIGH and A R R A Y
lamps
COMPUTER TEMP NORMAL lamp
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
Turn PHASE switch-CW to NONE
COMPUTER TEMP HIGH lamp
COMPUTER TEMP NORMAL lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
remains
Press and release ERROR RESET
COMPUTER TEMP ARRAY lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON lamp
T u r n PHASE switch CW to 14
COMPUTER TEMP PAGE and HIGH
lamps
COMPUTER TEMP NORMAL lamp
COMP POWER SEQ ON lamp
COMP POWER SEQ OFF lamp
T u r n PHASE switch CCW to NONE

|H|I|J|K!L|MINIOIPIOIRIPAOE|O
•artTl i i i • • • • i • M • i • i i
ng^g^MMM^

TOLERANCE

OFF

ON

OFF

OFF
ON

ON
OFF
OFF

ON (delayed)

OFF
ON

ON

OFF

OFF
ON

ON
OFF
OFF

ON (delayed)

DATA

PlPAOESl NUMBER

Figure 7-23. Computer Temperature Sensing Adjustment (Sheet 2)
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UNIT NAME* LVDC MANUAL EXERCISER I UNIT NO,

STEP PANEL

450
460
470

480
490
500
510

520
530
540

PC
PC
PC

PC
IE
PC
PC

PC
PC
01B7

AIB[C|D|C|FIC

OPERATION

COMPUTER TEMP HIGH lamp
COMPUTER TEMP NORMAL lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp remai
Press and release ERROR RESET
COMPUTER TEMP PAGE lamp
Press and release COMP POWER
SEQ ON
COMP POWER SEQ OFF lamp
COMP POWER SEQ ON tamp
Cloae gate 01B7

I H I I U K LlMlNlOlFlolnlFAK 0TnTrl i n n ijj_u —

TOLERANCE

OFF
ON

s ON

OFF

OFF
ON

\

\

DATA

F FAOfSl NUMBER
IA~ 64-385- 941 5

Figure 7-23. Computer Temperature Sensing Adjustment (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME'

STEP

10

20

30

40

50

60

70

80

90

100

110

120

w

PANEL

MLDD

TRMC

IE

MLDD

IE

IE

MLDD

MLDD

MLDD

02A3

02A3

SCOPE

(UNIT NO.

OPERATION

Press and release ERROR OVER
RIDE ERROR OVER RIDE indicator
lamp
Press and release MEMORY SIM
MEMORY SIM indicator lamp
Press and release COMP HALT/MAN
HALT
MANUAL HALT indicator lamp
Press and release. SINGLE STEP ON/
OFF
ON, CST, and ADVANCE indicator
lamps
Press and release I/O Reg. No. I/
Reg. No. 2.
I/O Reg. No. 2 indicator lamp

Press and release I/O Reg. 19
I/O Reg. No. 2 Bit 19 lamp
All other lamps undetermined
Press and release A4 and A5
A4 and A5 COMMAND indicator lamp
Press and release DATA 12, 13, 14
DATA COMMAND 12, 13, and 14
indicator lamps
Press and release SINGLE STEP
ON/OFF
OFF indicator lamp
Using a scope with a Type M preamp,
connect input probe #2 to TIMING
MARKER.
Connect "Trigger input, time base
B" of scope to SYNC.
Switch TRIGGER SOURCE. TIME
BASE B to EXT AC, Switch
HORIZONTAL DISPLAY to "A
DELAYED BY B". Control knob
STABILITY, TIME BASE A turned
maximum c lockwise . Switch
TIME /CM OR DELAY/TIME, TIME
BASE B to "0 .2 Milli sec.". Switch
TIME/CM, TIME BASE A to "5
MICRO SEC. " On preamp, switch
MODE, chan A to NORMAL, DC

) ClF O l H l l J K LlMlN OlPlO RlPAOClOlri i i 1 1 LJ__LJ__I — 1_

TOLERANCE

ON

ON

OFF

ON

ON

ON

i ON

ON

ON

DATA

A- 64.385-9415

Figure 7-24. Delay Lines 1, 2, and 3 Adjustments (Sheet 1 of 4)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME'* LVDC MANUAL EXERCISER I UNIT NO.

STEP I PANEL OPERATION
NORMAL

INDICATION DATA

120

130
140
150
160
170
180
190'

cont'd

02B8
02B8
02B8
IE
IE
IE
SCOPE

Switch V/CM of all four channels to
"0. 1"
Connect scope input 1 to B08G.
Connect scope input 3 to B16Q
Connect scope input 4 to B08F
Switch PHASE to C
Switch BIT GATE to 6
Switch CLOCK PULSE to X
Adjust STABILITY, TRIGGERING
LEVEL of TIME BASE B, INTENSITY
FOCUS and ASTIGMATISM for a
clear , stable display. Use scope
mask, if necessary. Rotate DELAY
TIME MULTIPLIER to approximately
"0.25" Observe pulse on trace B.
Adjust DELAY TIME MULTIPLIER
unti l pulae appears in center of dis-
play. There should be four pulses
on trace 1. The four th pulse should
be opposite pulse on trace 2. Now
rotate DELAY TIME MULTIPLIER
to approximately 5.60 (to 13th pulse
on channel Bof scope). Adjust this
control to bring pulse on trace 2 to
center of display. On preamp, turn
Mode, Channel 1 OFF; Mode channel
C to INVERT DC. Now verify that the
pattern of pulaes are the same as
trace A was earl ier , but that the puli<
on t race B DOES NOT align itself
with the four th pulse. The fourth
pulse on trace C should, in fact
LEAD the pulse on trace B by approx-
imately 2. 4 MICRO sec. Turn on
"5< MULTIPLIER".

Figure 7-24. Delay Lines 1, 2, and 3 Adjustments (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-

UNIT NAME: LVDC MANUAL EXERCISER TUNIT NO.

STEP PANEL OPERATION
NORMAL

INDICATION DATA

200 02B8

210

215
220
230
240
250
260

SCOPE

270

280
290
300
310

320

SCOPE
02B8
02B8
IE
IE
SCOPE

02B8

02B8
IE
IE
SCOPE

02B8

Just under blower fan on this gate
locate four holes tabled DL1, DL2,
DL3, DL4. With screwdriver,
CAREFULLY adjust DL3 unti l the
separation of pulses above (etep 190)
is approximately 2.40 Micro sees.
Rotate Mode, channel D to NORM DC
Using VERTICAL POS. adjust chan-
nel D- Adjust so base line of chan-
nel D pulses are coincident. The
start of the negative pulse of trace 4
should appear in CENTER of 4th
pulse of trace C. Repeat 8tep 200
unt i l this agree s
Turn 5X MULTIPLIER OFF
Connect scope input 1 to B07G
Connect scope input 3 to B15Q
Turn PHASE to B
Turn BIT GATE to 8
Repeat step 190. The pulse on trace
2 should be aligned with SECOND
pulse from LEFT on trace 1 . Data
pat tern will be different from step
190.
Adjust DL2 for separation of pulses
described in steps 200 and 210 agrees
Connect scope input 1 to B06G
Turn PHASE to A
T u r n BIT GATE to 12
Repeat step 190. The pulse on trace
2 should br aligned with the pulse on
trace 1 . Di f fe ren t data pattern than
for previous delay l ines.
Adjust DL1 for separation of pulses
descr ibed in steps 200 and 210 agrees

+0. 1 uscc

2.4 usec

lFlolHllljlKlL|M|N|oLp|olRjPAOClOf|PAOE8| NUM KM

Figure 7-24. Delay Lines 1, 2, and 3 Adjustments (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: LVDC MANUAL EXERCISER I UNIT NO.

STEP

330

340

350

360
370
380

390

400

410
420

430
440
450
460
470
480

AIIICTT

ANEL

SCOPE

MLDD

MLDD

MLDD
MLDD
MLDD

MLDD

MLDD

MLDD
MLDD

MLDD
MLDD
MLDD
MLDD
MLDD
MLDD

)§,F <

OPERATION

Remove scope probes and close gate
02B8
Press and release COMPUTER
CONTROL ON
ON, CST, and ADVANCE indicator
lamps
Press and release PAST/PRESENT
PAST indicator tamp
Switch DISPLAY SELECT toTRS
Switch WORD to T-l
DATA COMPUTER lamps 7 , 9 , 1 0 , 1 1 ,
21, 23 ,24 , 25 only
OP1 COMPUTER lamp
OP2, OP3 and OP4 lamps
A 5 , A 3 , A Z , A 1 COMPUTER lamps

48, A7, A6 and A4 lamps
Display select to AI3 Data
Computer Data 7 , 9 , 1 0, 1 1 , 21 , 23, 24,
and 25 lamps
Display select to MD7
Computer Data Bit 24 lamp
Display select to MR1
Computer Data Bit 19 lamp
Display select to PRO
Computer Data Bits 18, 19 and 20

I 577 J K L 515" o P o IR PAOE o£L,I::| 1 1 in — L

NORMAL
INDICATION

ON

ON

ON
OFF
ON
ON
OFF

ON

ON

ON

ON

DATA

P PAOE8 NUMBER
A- 64- 385-9415

Figure 7-24. Delay Lines 1, 2, and 3 Adjustments (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*.

I
STEP

10

20
21
25
26
.50
31
35
40
41
45
50
55
60
70

90
100
110
120
1 30

140

NOTE

150

160

170

180

190

ZOO

205

OTlcl

PANEL

TRMC

TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
TRMC
IE

TRMC
TRMC
TRMC
IE
IE

IE

PC

SCOPE

TRMC

IE

SCOPE

IE

ole IF K

LVDC M A N U A L EXERCISER |UNIT NO.

OPERATION

If ne i the r INV ERR or ADR 6 lamps
arc ON, delete, steps 20 through 60
Press and release ADR 1
ADR 1 lamp
Press and release ADR 2
ADR 2 and ADR 6 lamps
Press and release ADR 3
ADR 3 lamp
FNV ERR lamp
Press and release ADR 1
ADR 1 lamp
Press and release ADR 2
ADR 2 and ADR 6 lamps
Pi-ess and release ADR 3
ADR 5 lamp
Press and release ERROR RESET

Press and release ML/DD
ML lamp
DD Lamp
COMPTR HALT lamp
Press and release COMPTR HALT/
M A N U A L HALT
M A N U A L HALT and COMPTR HALT
lamps
TP 30 wi l l be at 20 VDC level when
COMPTR HALT and MANUAL HALT
lamps are OFF.
Connect Sync probe of Oscilloscope
to TP 30
Adjus t Sync controls to Sync EXT *•
Hor in . Swp 2MS/CM
Connect Oscilloscope probe to
m o n i t o r TP29 (A1-3HALTV)
While m o n i t o r i n g the oscil loscope,
p re s s and release COMPTR HALT
V e r i f y ( A 1 - 3 H A L T V ) s tar ts a t +6
VDC and drops to OVDC 0 ms a f t e r
s t a r t of sweep
If A l - 5 HALTV dropr to OVDC wi th in
8 to 10 ms omit steps 210 th rough 270
M A N U A L HALT and COMPTR HALT

IH i l j l K L M NlOlPlOlRlPAOElO
TPI MM 1 1 1 1 l.LJ L

TOLERANCE

ON

ON

ON
OFF

OFF

OFF

OFF

OFF
ON
OFF

ON

8 to 10 ms

OFF

DATA

-

PIPAGES) NUMBER
1 lA- 64.385-9415

Figure 7-25. Halt Adjustments (Sheet 1 of 2)
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INTERNATIONAL BUSINESS MACHINES"
UNIT NAME'* LVDC MANUAL EXERCISER [UNIT NO.

STEP

210
220
230
240

250
260
270
280
290
300
310

320
330

333
335
.•537
338
340

350

360

370
380
390
400
410
420
430
440
450
460

PANEL

TRMC
TRMC
01B5
01B3

01B3
TRMC
TRMS
TRMC
TRMC
01R7

PC and
TRMC
01B7
01B7

MLDD
MLDD
MLDD
MLDD
SCOPE

01B7

01B7

01B7
TRMC
TRMC
TRMC
TRMC
TRMC
MLDD
MLDD
MLDD
MLDD

A|I|C|D E|F C
I I I \

OPERATION

Press and release FREE RUN SS
FREE RUN SS lamp
Open gate 01 B <
Adjus t potentiometer at 01 B3 A15
whi le observ ing scope t race . Set
50% point of- t r a i l i ng edge of A 1 -
3HALTV 9 ms from start of sweep
Close gate 01 B3
Press and release FREE RUN SS
FREE RUN SS LAMP
Press and release MEMORY SIM
MEMORY SIM lamp
Open gate 01 B7
Remove scope probes from TP 29

(TRMC) and TP30 (PC)
Connect Sync probe to 01B7 C14P
Connect oscilloscope probe to
moni tor 0 1 B7 C14B
Press and release AUTO/MAN/PTC
AUTO lamp
MAN/PTC lamp
Tarn DISPLAY SELECT to TRS
Adjus t Sync controls to Sync
EXT-
Adjus t the potentiometer at 01 B7 C14
for 3 ms between the 50% point of the
leading (negative) edge and the 50%
point of the t ra i l ing edge (posi t ive)
of the pulse
Disconnect scope probes from 01 B7
C14 B
Close gate Ul B7
Press and ri lease MEMORY SIM
MEMORY SIM lamp
Press and release ML/DD
ML lamp
DD lamp
Press and release AUTO/MAN/PTC
MAN/PTC lamp
AUTO lamp
T u r n DISPLAY SELECT to NONE

Hll JlK LlMlN 0|P|Q|R|PAOE 01
I I 1 1 1 L L I —

TOLERANCE

ON

8 to 10 ms

OFF

ON

ON
OFF

2. 5 to
3. 5 ms

\

OFF

ON
OFF

ON
OFF

DATA

F PAGES I NUMBER
|A_ (. 4-385-9415

Figure 7-25. Halt Adjustments (Sheet 2)
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w ^v r» tj ^H r^ m ^r «i ^ r*» o ••* r^ r î ̂  ifi ^ f^ cj ^^ r^ r»i ̂ r u^ «/ r^
U i n i A ^ N O N O - o - o ^ o o ^ f ^ f ^ f - r - r - f ^ h - r ^ o c o o o o o o

_^ -^ _^ .^ .^ _^ -Jfe _ ^ _ ^ . ^ ^.^ d. ^ A. A. ^ . ^ l « k . ^ k > « « l # « l ^ « 4 j k l « « l < «

j
g

i n i ^ ^ )xC 'O 'O>o<oo>o f^ f ^ f - - r - r - f ^ i « - f ^ocoooooo-« -H-H-< -< - - - j - « rv j f ^ ( v (M<M
- * ' - i - ' * - * ' » j ' ^ ' * - * ^ ' » ^ ' ^ - * ' ' * r ' * p ' * ' * - * i r * i r > i r i i ^ i / > < ^ i ^ i r \ v n i r v u > u > i / v i r > i r \ m L r v i r \ i n i r u >
oooooooooooooooooooooaooooooooooooooooo

0)
0)

OT,

bJD

rt
H

o
<D

73 oooooooooooooooooooooooooooooooooouoooo i/)
0-<OOOO-<C)OOOOO-«OOO--OOOt-"OOO-<OO-<OO^OO-<OO-'O
OOOO— <OOOO — OOOOO-^OOO-^OOOOOOOOOOOOOOOOOOO o
ooooooooooooooooooooooooooooooooooooooo to
o-ro<MOO>ro^-oooo<ooo^ooo>»-ooo>»-oo^oo-»-oo-TOo>j-o IN

' '
O O O O O « » - O O O O O O O O O O ^ O O O O O O - « < M O O O O O P 4 O O O J O ( V ) O O O
— ooooooooooooooooooor^ooooooooo-roooooooo
OOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOQOOO
OOOOOOOOOOOOOOOOOOOOOOOC3OOOOOOOOOOOOOOO
OOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooor-oooor-oooooooooooooooooooooooooooooo

^3.
fe

HI-7-192



fC\<*^^|c»fcii»\(T^fo<<>fO^<^^^^^^^l<*>f^fl>f>fn*rtf^^>w>f^^fi%^^f^<*^'O*r*'*****
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOWOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
oooooooooooooooooooooooooooooooooooooo
O O C M O O O O O O O O O O O O O O O O O O « % O O O < \ J O O O ( M O O O O O O O O
O O O O O O O O O O O O O O O O O O O — > O O O O ( M O O ( \ l O O O P s l O O f N J O O O
O * - 4 Q O O O O Q O O O O O O O O O O O O O O O O O O O O O O O O O ' M O O O < N J
00000000000000000000-4-00000000000000000
OCUO*OO-»OOOOO'*OOOOOOO»NJOOO'NJOO«S*OOO(1vJO'*iO'OOi»-

ooomo in i vooooo f^oouooooo ioo i rooooo inoooooooo
o o o o o o o o « r o o o o o o < - o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

c

^ OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO CM

£ 13

•43w
3

I
H

ooooooooooooooooooooooooooooooooooooooo ^
^ ooooooooooooooooooooooooooooboooooooooo ^
^ o o o o o o o 6 o o o o o o o o o o o o o o o o o o o o o o o o c o o o o o o
^ O O O O O O O O O <r O O O O * O O O O O O O O O O O O O O O O O O O O O O O O ^

r. O O O ^ O O O O O O O O O O O O O O F o O O N l O O l A O O ^ O O ^ O O P ^ Q O f - O O CD
^ o o t r i o o o o i r t o o o o i n o o o o i n ^ o o o o o o o o o o o o o o o o o o o o ^

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 3
ooooooooooooooooooooo o o oooooooaoooooooo ob
OOOOOOOOOOOOOOOOOOOOOOOO'OOOOOOOOOOOOOOO "^
OOOOOOOOUO O OOOOOOOOOOOOOOOOOOOOOOOUOOOO ^

HI-7-193



3o
f^f>f*in*»f*>f^n^frf*>i^fn^', r«> ro <*\ <*> rn IT. (*irnf*. ff^<*i^fOfHro«*>(**KifNf^f>
O O OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O9OOUOOOOOOOOOOOUOOOOOOOOOUOOOOOOO
O o c a o o o o o o o o o o o o o o o o o o o o o o o o - j o o o o o o o
(H O O O O O O O O O O O O O O t J O O O O O O O O O O O O O O U O O O O
o oooooooooooooo, oooooooooooooooooooo

(\JOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOO-<OOOOOOOOOOOOOQOOOOOOOOOOOOOO

ID oo-rooooooooooooooooooooooooooooooo
CL, r v j Q O Q O n j O O O O O O O O O O O O O O * O O O O O O O Q * O O O O
oj O r f t O i N i O O f O O O O O O O O O O O O O O O O O O O O O O O O O O O O
[-1 O O O ^ O O O O O O O O O O O O O O O O O O O O O O O O O O O O O - *

oooooooomooooooooooooooooooooooooo

>
•>

O
O

^ o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ^

£ t5
0)

bD

CO

(U

£
o
CD

ooooooooooooooocpoooooooocjotjoooooooooooo 24
_. o o o o o o a o o o o u o o o o o o o o o o o o o o o o o o o o 3 o o o-^ o o CD
£| oooooooaooooooo o o oooooooooooooooooooooo ca

> O O O (MOOOOOOOOOOOOOOOOO O O OOOOOOOOOOOOOOOO CO
... o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o eg
S < M O O * M O O ' » p « v j O O O f \ J O O C M O O ' M O O « M O O ( M O O < M O O » M O O C M O O O O O I
Jj* O ^ O O O f^ O O O ^ O ^1 O f^ CM O t*) P*i O f^ P*i O f^ *O O fO O O f^ 1*^ O fO ̂  O fO <^ O *O O ^™
rT O Q O O O O O O O O O <O O O M O O <«• O O r» O O <O O O •£ O O <O O O <O O O >O O r-O : m
~ o o t r i o o o o o o o i r s ^ o o o o o o o o o o o o o o o o o o o o o o o o i r t o o r,

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o c o o 5
O O O O O O C J O O O O O O O O O O O O O O O O O O Q O O O O O O O O O O O O O En
O O O O O O O O O O O C J O O O O O O O O O O O O O O O O O O O O O O O O O O O •-<
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O [J-l

III-7-194



O.
X

at Z
o aat o
Q£
UJ O

o
u
o

o — Oat —4 O
a z

u
o

t-
m
<+H
O

CJ
.̂I « ai

— zoc •-
LU

o o
Z UJ< zu
2
LU O

< o
M _J
Ct _1
01 a
i/> a.

i/> ai
x Z

O
UJ
z
u
o

_1 O

o u.
I/I Ul
ac z

— t jac joc jo t iouc juuc ju t io t jo —

o

a>fiw,
COno

•I— I
-*-»
ogI

I— I

I
H
i)
u
0)

U

CO

UJ -O
w f-
oe ac

U~t
o

• in <o r» o •* CM m •

5
U

•< <v ro
O o o o o o o ^ ^ - « ^ ^ _ 4 ^ ^ < N « M r w i N f M r M rsi
o o c? ooo iaoouooooao .oooo o. o
GOO OOOQOOOOOOOOOOO'OOP O
ooo oooooouooooooooooo o

CVJ

t-
0)

HI-7-195



z z
01 01

Ol Ol

00 I/I

N- **

< <
h- >-

Q Q

<- ' M M
o ec as
£ a. a.
rt . ,

OT,

03

o oi o
Q > T3
o 01 o

3
uo oO t̂

a .
03

-< o i»<
« « o

«D CD g
a. a S

~

CO§
^ c-*

LU IXI ^ UJ ^^
Q, ... « O, 00 O. '
.ir . </i oo oo co L

m -i • " ~* m i/>" 'h- i- ^

Ptb 3 o o o o o « o o o o u o o o o o o o o o o u o o o o o o o o o o o o o o o o o ED
rt " O OOOOOOOOOOOOOOOOO O'O O O O O O O O O O O'.O OOOOOOOOO r^
H > O OOOOOOOOOOOOOOWOO O O O O O O O O O O O O O O O O O O O O O O "

HI- 7- 196



o
z *

O UJ Oo > —O tu &

In
d
ic

a
tio

n

co
-̂>
rt
f-l
0}

n
^ -4_»
1: G
5 3

0

II
03
O.
o
_J

I/I

z
UJ

LU

Ml

^

o
»

^4
g

to
a.

>̂»
CO

-I LU
i/> a.
CO CO

•« r-
o o

o

o
H
03
a
o
_p

co

Z
LU

UJ

CO

1—

a

«• 0
-« n
* 03
03 a.
Ok
-• UJ

> o
CO ^

_i LU -j <e uj
co a. co H- a.
CO CO CO CO U.

0 _fM rr, «•
00000

«^
n
03
O.

X.
o

-1 UJ
co a.
</i i/i

IT O
0 0

P
A

R
IT

Y
 

C
H

E
C

K

.j
<

ac
UJ
CO

u.
o
o
z

-J UJ
CO MI
co ac

r- O

R
E

S
S

 
R

E
G

IS
T

E
R

o«
o
a.

CO
OC
«C
LU

U

•O O «
»- — a.
oc a co

<-< MI m

E
R

O
 

N
O

 
A

D
D

R
E

S
S

 
T

R
A

N
S

F
E

R

Mi
H

CO
CO
LU
OC
o
o

o
a.

^

0

UJ
ac

5
o

ex

a

a

< o <
a. •« a.
co a co
to o f»

z
o
CO

^^

^4

<

O

a.

o
Ov

o

pg

O

ac
ac
0
«

O

1̂

CO
ac

UJ
-i

« O
a. —
co a.

-*ca
fV N

I/)
0

X
(—
IM«

X
CO
oc

u
o
c
oc
o
oc
ac
UJ

Oz
h»
<
X
^»

CO
)£

UJ
X
u

â
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SECTION vm

TROUBLE ISOLATION

8-1. GENERAL.

8-2. Malfunctions of the LVDCME will be discovered either during calibrations or when
the computer is under test. When a malfunction is discovered the calibration procedures
outlined in Section VII should be performed to localize the malfunction to a particular
functional area of the LVDCME.

8-3. When the malfunctioning functional area of the LVDCME has been determined, ana-
lyze the circuit(s) with the aid of the LVDCME Second Level Logic Diagrams in Section
X and the descriptions of the circuit(s) in Section II. Reference is made from the second
level logic diagrams to the Automated Logic Diagrams (ALD's). The ALD's, in turn,
show the point to point wiring of the gate assemblies from which circuit points may be
determined for testing signal levels.

8-4. PROBING CIRCUIT POINTS.

8-5. Each pin of an SMS card can be probed from the wiring side of the gate assembly
to observe the signal levels. When probing an SMS card pin, care should be taken in
locating the correct pin. The logic blocks on the ALD's reference the card location and
pins in the gate assembly. (Refer to Section X for the Automated Logic Diagram For-
mat. ) Figure 8-1 illustrates the wiring side of a gate assembly in its extended or open
position and shows the arrangement of pin locations of the SMS cards (or receptacle).

8-6. TROUBLE SHOOTING SMS CARDS.

8-7. SMS cards, except for the special printed circuit board assemblies (figures 10-40
through 10-55), are considered nonreparable and should be replaced by a new card when
a failure occurs. If a special printed circuit board assembly (card) is determined to be
faulty, the card circuits should be checked to determine the defective component. To
check the card circuits, remove the card from its receptacle (use SMS Card Puller,
IBM part number 6072429); insert Card Extender, IBM part number 6072431 into the
card receptacle; and insert the card into the Card Extender. With the aid of the card
schematic diagrams (figures 10-40 through 10-55), the defective card component can be
determined. The card should then be repaired as described in Section IX.

8-8. SELF CHECK WIRED-IN PROGRAM.

8-9. A check of the data display portion of the LVDCME can be accomplished manually.
A self-check wired-in program (figure 8-2) cycles continuously in the MEM SIM mode
except when the CST function is used. The program data can be displayed at any time
by manually inserting into the switches compare information as shown in the desired
step of the program listing. The compare information consists of the bits shown in the
first nine columns of the program step (figure 8-2). The Self Check TRS, or Self Check
AI3 DATA, or Self Check AI3-Instruction Address information that appears in the pro-
gram listing is displayed in the data display register when the DISPLAY SELECT rotary
switch (MEMORY LOAD AND DATA DISPLAY panel) is in the TRS, or AI3 DATA or
AI3-IA position respectively.
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8-10. With programming and use of front panel controls, indicators and self-check
facilities, further isolation of LVDCME malfunctions is possible. Errors encountered
during the program will be displayed in the respective ERRORS lamps on the INTER-
FACE EXERCISER panel.

Q N L J G E C A

M K H F D
-Pin A Of Card
02B7F16

XX

j

Through 26
To Bottom)

Row 16

~N Column F

Gate Assembly 02B7

Figure 8-1. SMS Card Location and Pin Arrangement In Gate Assemblies
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Instruction

HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF
MPY.
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO

Instruction
Address

0 0 0
0 0 1
0 0 2
0 0 3
0 0 4
0 0 5
0 0 6
0 0 7
0 1 0
0 1 1
0 1 2
0 1 3
0 1 4
0 1 5
0 1 6
0 1 7
0 2 0
0 2 1
0 2 2
0 2 3
0 2 4
0 2 5
0 2 6
0 2 7
0 3 0

, 0 3 1
0 3 2
0 3 3
0 3 4
0 3 5
0 3 6
0 3 7
0 4 0
0 4 1
0 4 2
0 4 3
0 4 4
0 4 5
0 4 6
0 4 7
0 5 0
0 5 1
0 5 2
0 5 3
0 5 4
0 5 5
0 5 6
0 5 7
0 6 0
0 6 1
0 6 2
0 6 3
0 6 4
0 6 5

Instruction
Module

3 2 1

i

X
i

X

1

<

_,

Syllable Instruction
Duplex

Instruction
Sector

4 3 2 1

X

X X

X

X X

X X X

X

X

X X

X X X

X X

X X X

Data
Module

3 2 1

X

X

X

*

X X

X

X

X

X X

X X

X X

Data
Duplex

X

X

X

X

X

X

X

X

Data
Sector

4 3 2 1

X

Self Check
AI3

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 3 7 7 0 0 7 7 6
0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0 2
0 0 0 2 0 0 0 0 4
0 0 0 3 0 0 0 0 6
0 0 0 4 0 0 0 1 0
0 0 0 5 0 0 0 1 2
0 0 0 6 0 0 0 1 4
0 0 0 7 0 0 0 1 6
0 0 0 0 0 0 2 0
0 0 1 0 0 0 2 2
0 0 2 0 0 0 2 4
0 0 3 0 0 0 2 6
0 0 4 0 0 0 3 0
0 0 5 0 0 0 3 2
0 0 6 0 0 0 3 4
0 0 7 0 0 0 3 6
0 0 2 0 0 0 0 4 0
0 0 2 1 0 0 0 4 2
0 0 2 2 0 0 0 4 4
0 0 2 3 0 0 0 4 6
0 0 2 4 0 0 0 5 0
0 0 2 5 0 0 0 5 2
0 0 2 6 0 0 0 5 4
0 0 2 7 0 0 0 5 6
0 0 3 0 0 0 0 6 0
0 0 3 1 0 0 0 6 2
0 0 3 2 0 0 0 6 4
0 0 3 3 0 0 0 6 6
0 0 3 4 0 0 0 7 0
0 0 3 5 0 0 0 7 2
0 0 3 6 0 0 0 7 4
0 0 3 7 0 0 0 7 6
0 0 4 0 0 0 1 0 0
0 0 4 1 0 0 1 0 2
0 0 4 2 0 0 1 0 4
0 0 4 3 0 0 1 0 6
0 0 4 4 0 0 1 1 0
0 0 4 5 0 0 1 1 2
0 0 4 6 0 0 1 1 4
0 0 4 7 0 0 1 1 6
0 0 5 0 0 0 1 2 0
0 0 5 1 0 0 ' 1 2 2
0 0 5 2 0 0 1 2 4
0 0 5 3 0 0 1 2 6
0 0 5 4 0 0 1 3 0
0 0 5 5 0 0 1 3 2
0 0 5 6 0 0 1 3 4
0 0 5 7 0 0 1 3 6
0 0 6 0 0 0 1 4 0
0 0 6 1 0 0 1 4 2
0 0 6 2 0 0 1 4 4
0 0 6 3 0 0 1 4 6
0 0 6 4 0 0 1 5 0

l' Self Check
TRS

1

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 4 0 0 0 1 0 0 0
0 0 0 1 0 0 0 0 2
0 0 0 2 0 0 0 . 0 4
0 0 0 3 ' ' 0 0 0 0 6
0 0 0 . 4 0 0 0 1 0
0 0 0 5 0 0 0 1 2
0 0 0 6 0 0 0 1 4
0 0 0 7 0 0 0 1 6
0 0 1 0 0 0 0 2 0
0 0 1 1 [ . 0 0 0 2 2
0 0 1 i 0 0 0 2 4
0 0 1 3 | 0 0 0 2 6
0 0 1 4 j . 0 0 0 3 0
0 0 1 5 i . 0 0 0 3 2
0 0 1 6 j ; 0 0 0 3 4
0 0 1 7 ] 0 0 0 3 6
0 0 2 0 ; 0 0 0 4 0
0 0 2 1 0 0 . 0 4 2
0 0 2 2 , 0 0 0 4 4
0 0 2 3 0 0 0 4 6
0 0 2 4 ' 0 0 0 5 0
0 0 2 5 0 0 0 5 2
0 0 2 6 0 0 0 5 4
0 0 2 7 . 0 0 0 5 - 6
0 0 3 0 , 0 0 0 6 0
0 0 3 l ' i 0 0 0 6 2
003 2 ; 0 0 0 6 . , . 4
0 0 3 3. 0 0 0 6 ViB
0 0 3 4 0 0 0 7 0
0 0 3 5 ' - 0 0 0 7 ' 2
0 0 3 6 ' 0 0 0 7 . . 4
0 0 3 7 . 0 0 0 7 . 6
0 0 4 0 . . 0 0 1 0 0
0 0 4 1 0 0 1 0 2
0 0 4 2 < 0 0 1 0 4
0 0 4 3 0 0 1 0 6
0 0 4 4 , 0 0 11 0
0 0 4 5 0 0 1 1 2
0 0 4 6 ' 0 0 1 1 . 4
0 0 4 7 ! 0 0 1 1 6
0 0 5 0 0 0 1 2 0
0 0 5 1 0 0 1 2 2
0 0 5 2 0 0 2 4
0 0 5 3 0 0 2 6
0 0 5 4 0 0 3 0
0 0 5 5 0 0 3 2
0 0 5 6 0 0 3 4
0 0 5 7 0 0 3 6
0 0 6 0 0 0 1 4 0
0 0 6 11 0 0 14 2
0 0 6 2 0 0 1 4 4
0 0 6 3 0 0 1 4 6
0 0 6 4 0 0 1 5 0
0 0 6 5 0 0 1 5 2

Self Check
AI3

Instruction
Address

A9-A7 A6-A4 A3-A1

7 7 4
0 0 0
0 0 4
0 1 0
0 1 4
0 2 0
0 2 4
0 3 0
0 3 4
0 4 0
0 4 4
0 5 0
0 5 4
0 6 0
0 6 4
0 7 0
0 7 4

0 0
0 4
1 0
1 4
2 0
2 4
3 0
3 4
4 0

1 4 4
1 5 0
1 5 4
1 6 0

. 1 6 4
1 7 0
1 7 4
2 0 0
2 0 4
2 1 0
2 1 4
2 2 0
2 2 4
2 3 0
2 - 3 4
2 4 0
2 4 4
2 5 0
2 5 4
2 6 0
2 6 4
2 7 0
2 7 4
3 0 0
3 0 4
3 1 0
3 1 4
3 2 0

Figure 8-2. Self Check Wired In Program List-
ing (Sheet 1 of 5)
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Instruction

AND
SHF
MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF
MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI

Instruction
Address

0 6 6
0 6 7
0 7 0
0 7 1
0 7 2
0 7 3
0 7 4
0 7 5
0 7 6
0 7 7
1 0 0
1 0 1
1 0 2
1 0 3
1 0 4
1 0 5
1 0 6
1 0 7
1 1 0
1 1 1
1 1 2
1 1 3
1 1 4
1 1 5
1 1 6
1 1 7
1 2 0
1 2 1
1 2 2
1 2 3
1 2 4
1 2 5
1 2 6
1 2 7
1 3 0
1 3 1
1 3 2
1 3 3
1 3 4
1 3 5
1 3 6
1 3 7
1 4 0
1 4 1
1 4 2
1 4 3
1 4 4
1 4 5
1 4 6
1 4 7
1 5 0
1 5 1
1 5 2
1 5 3

Instruction
Module

3 2 1

X

X

Syllable

X

X

X

X

X

X

X

X

X

X

Instruction
Duplex

-

Instruction
Sector

4 3 2 1

X X X X

X

X X

X

X X

X X X

X

X

X X

Data
Module

3 2 1

* *

X X X

~

X

X

X

X

X X

X

X

X

Data
Duplex

*

X

X

X

X

*

X

X

Data
Sector

4 3 2 1

X

X

X

X

X

X

*

X

X

X

X

S-2

0
0
0
0
0
0
0
0
o ;
0
0
0
0
0
0
0 '
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Self Check
AI3

3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 6 5 0 0 1 5 2
0 6 6 0 0 1 5 4
0 6 7 0 0 1 5 6
0 7 0 0 0 1 6 0
0 7 1 0 0 1 6 2
0 7 2 0 0 1 6 4
0 7 3 0 0 1 6 6
0 7 4 0 0 1 7 0
0 7 5 0 0 1 7 2
0 7 6 0 0 1 7 4
0 7 7 0 0 1 7 6

0 0 0 0 2 0 0
0 1 0 0 2 0 2
0 2 0 0 2 0 4
0 3 0 0 2 0 6
0 4 0 0 2 1 0

1 0 5 0 0 2 1 2
1 0 6 , 0 0 2 1 4
1 0 7 0 0 2 1 6
1 1 0 0 0 2 2 0
1 1 1 0 0 2 2 2
1 1 2 0 0 2 2 4
1 1 3 0 0 2 2 6
1 1 4 0 0 2 3 0
1 1 5 0 0 2 3 2
1 1 6 0 0 2 3 4
1 1 7 0 0 2 3 6
1 2 0 0 0 2 4 0
1 2 1 0 0 2 4 2
1 2 2 0 0 2 4 4
1 2 3 0 0 2 4 6
1 2 4 0 0 2 5 0
1 2 5 0 0 2 5 2
1 2 6 0 0 2 5 4
1 2 7 0 0 2 5 6
1 3 0 0 0 2 6 0
1 3 1 0 0 2 6 2
1 3 2 0 0 2 6 4
1 3 3 0 0 2 6 6
1 3 4 0 0 2 7 0
1 3 5 0 0 2 7 2
1 3 6 0 0 2 7 4
1 3 7 0 0 2 7 6
1 4 0 0 0 3 0 0

4 1 0 0 3 0 2
4 2 0 0 3 0 4
4 3 0 0 3 0 6
4 4 0 0 3 1 . 0
4 5 0 0 3 1 2

1 4 6 0 0 3 1 4
1 4 7 0 0 3 1 6
1 5 0 0 0 3 2 0
1 5 1 0 0 3 2 2
1 5 2 0 0 3 2 4

Self Check
TRS

S-2 3-5 6-8 9-11 12-.14 15-17 18-20 21-23 24-26

0 0 6 6 0 0 1 5 4
0 0 6 7 0 0 1 5 6
0 0 7 0 0 0 1 6 0
0 0 7 1 0 0 1 6 2
0 0 7 2 0 0 1 6 4
0 0 7 3 0 0 1 6 6
0 0 7 4 0 0 1 7 0
0 0 7 5 0 0 1 7 2
0 0 7 6 0 0 1 7 4
0 0 7 7 0 0 1 7 6
0 0 0 0 0 2 0 0
0 0 1 0 0 2 0 2
0 0 2 0 0 2 0 4
0 0 3 0 0 2 0 6
0 0 4 0 0 2 1 0
0 0 5 0 0 2 1 2
0 0 6 0 0 2 1 4
0 0 7 0 0 2 1 6
0 1 0 0 0 2 2 0
0 1 1 0 0 2 2 2
0 1 2 0 0 2 2 4
0 1 3 0 0 2 2 6
0 1 4 0 0 2 3 0
0 1 1 5 0 0 2 3 2
0 1 1 6 0 0 2 3 4
0 1 1 7 0 0 2 3 6
0 1 2 0 0 0 2 4 0
0 1 2 1 0 0 2 4 2
0 1 2 2 0 0 2 4 4
0 1 2 3 0 0 2 4 6
0 1 2 4 0 0 2 5 0
0 1 2 5 0 0 2 5 2
0 1 2 6 0 0 2 5 4
0 1 2 7 0 0 2 5 6
0 3 0 0 0 2 6 0
0 3 1 0 0 2 6 2
0 3 2 0 0 2 6 4
0 3 3 0 0 2 6 6
0 3 4 0 0 2 7 0
0 3 5 0 0 2 7 2
0 3 6 0 0 2 7 4
0 3 7 0 0 2 7 6
0 1 4 0 0 0 3 0 0
0 1 4 1 0 0 3 0 2
0 1 4 2 0 0 3 0 4
0 1 4 3 0 0 3 0 6
0 1 4 4 0 0 3 1 0
0 1 4 5 0 0 3 1 2
0 1 4 6 0 0 3 1 4
0 1 4 7 0 0 3 1 6
0 1 5 0 0 0 3 2 0
0 1 5 1 0 0 3 2 2
0 1 5 2 0 0 3 2 4
0 1 5 3 0 0 3 2 6

Self Check
AI3

Instruction
Address

A9-A7 A6-A4 A3-A1

3 2 4
3 3 0
3 3 4
3 4 0
3 4 4
3 5 0
3 5 4
3 6 0
3 6 4
3 7 0
3 7 4
4 0 0
4 0 4
4 1 0
4 1 4
4 . 2 0
4 2 4
4 3 0
4. 3 4
4 4 0
4 4 4
4 5 0
4 5 4
4 6 0
4 6 4
4 7 0
4 7 . 4
5 0 . 0
5 0 . 4
5 1 0
5 1 4
5 2 0
5 2 4
5 3 0
5 3 4
5 4 0
5 4 4
5 5 0
5 5 4
5 6 0
5 6 4
5 7 0
5 7 4
6 0 0
6 0 4
6 1 0
6 1 4
6 2 0
6 2 4
6 3 0
6 3 4
6 4 0
6 4 4
6 5 0

Figure 8-2. Self Check Wired In Program List-
ing (Sheet 2)
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Instruction

HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF
MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF
MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA

Instruction
Address

1 5 4
1 5 5
1 5 6
1 5 7
1 6 0
1 6 1
1 6 2
1 6 3
1 6 4
1 6 5
1 6 6
1 6 7
1 7 0
1 7 1
1 7 2
1 7 3
1 7 4
1 7 5
1 7 6
1 7 7
2 0 0
2 0 1
2 0 2
2 0 3
2 0 4
2 0 5
2 0 6
2 0 7
2 1 0
2 1 1
2 1 2
2 1 3
2 1 4
2 1 5
2 1 6
2 1 7
2 2 0
2 2 1
2 2 2
2 2 3
2 2 4
2 2 5
2 2 6
2 2 7
2 3 0
2 3 1
2 3 2
2 3 3
2 3 4
2 3 5
2 3 6
2 3 7
2 4 0
2 4 1

Instruction
Module

3 2 - 1

t

'-

f

x '-

i'

J,

(

\

r
'-"
[.
-

r

c
'
!

;•'
>•
c

Syllable

X

X

X

Instruction
Duplex

Instruction
Sector

4 3 2 1

X X X

X X

X X X

X

X X

X

X X

X X X

X

Data
Module

3 2 1

X X

X X

X X

* *

X

X

X

*

X X

X

Data
Duplex

X

X

*

X

X

X

*

X

Data
Sector

4 3 2 1

X

X

X

*

X

X

X

X

X

X

*

X

X

Self Check
AI3

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 1 5 3 0 0 3 2 6
0 1 5 4 0 0 3 3 0
0 1 5 5 0 0 3 3 2
0 1 5 6 0 0 3 3 4
0 1 5 7 0 0 3 3 6
0 1 6 0 0 0 3 4 0
0 1 6 1 0 0 3 4 2
0 1 6 2 0 Q 3 4 4
0 1 6 3 0 0 3 4 6
0 1 6 4 0 0 3 5 0
0 1 6 5 0 0 3 5 2
0 1 6 6 0 0 3 5 4
0 1 6 7 0 0 3 5 6
0 1 7 0 0 0 3 6 0
0 1 7 1 0 0 3 6 2
0 1 7 2 0 0 3 6 4
0 1 7 3 0 0 3 6 6
0 1 7 4 0 0 3 7 0
0 1 7 5 0 0 3 7 2
0 1 7 6 0 0 3 7 4
0 1 7 7 0 0 3 7 6
0 2 0 0 0 0 4 0 0
0 2 0 1 0 0 4 0 2
0 2 0 2 0 0 4 0 4
0 2 0 3 0 0 4 0 6
0 2 0 4 0 0 4 1 0
0 2 0 5 0 0 4 1 2
0 2 0 6 0 0 4 1 4
0 2 0 7 0 0 4 1 6
0 2 1 0 0 0 4 2 0
0 2 1 1 0 0 4 2 2
0 2 1 2 0 0 4 2 4
0 2 1 3 0 0 4 2 6
0 2 1 4 0 0 4 3 0
0 2 1 5 0 0 4 3 2
0 2 1 6 0 0 4 3 4
0 2 1 7 0 0 4 3 6
0 2 2 0 0 0 4 4 0
0 2 2 1 0 0 4 4 2
0 2 2 2 0 0 4 4 4
0 2 2 3 0 0 4 4 6
0 2 2 4 0 0 4 5 0
0 2 2 5 0 0 4 5 2
0 2 2 6 0 0 4 5 4
0 2 2 7 0 0 4 5 6
0 2 3 0 0 0 4 6 0
0 2 3 1 0 0 4 6 2
0 2 3 2 0 0 4 6 4
0 2 3 3 0 0 4 6 6
0 2 3 4 0 0 4 7 0
0 2 3 5 0 0 4 7 2
0 2 3 6 0 0 4 7 4
0 2 3 7 0 - 0 4 7 6
0 2 4 0 0 0 5 0 0

, Self Check
TRS

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 1 5 4 0 0 3 3 0
0 1 5 5 0 0 3 3 2
0 1 5 6 0 0 3 3 4
0 1 5 7 0 0 3 3 6
0 1 6 0 0 0 3 4 0
0 1 6 1 0 0 3 4 2
0 1 6 2 0 0 3 4 4
0 1 6 3 0 0 3 4 6
0 1 6 4 0 0 3 5 0
0 1 6 5 ' 0 0 3 5 2
0 1 6 6 - 0 0 3 5 4
0 1 6 7 0 0 3 5 6
0 1 7 0 0 0 3 6 0
0 1 7 1 0 0 3 6 2
0 1 7 2 0 0 3 6 4
0 1 7 3 0 0 3 6 6
0 1 7 4 0 0 3 7 0
0 1 7 5 0 0 3 7 2
0 1 7 6 0 0 3 7 4
0 1 7 7 0 0 3 7 6
0 2 0 0 0 0 4 0 0
0 2 0 1 0 0 4 0 2
0 2 0 2 0 0 4 0 4
0 2 0 3 ' 0 0 4 0 6
0 2 0 4 | 0 0 4 1 0
0 2 0 5 ; 0 0 4 1 2
0 2 0 6 1 0 0 4 1 4
0 2 0 7 0 0 4 1 6
0 2 1 0 : 0 0 4 2 0
0 2 1 1 0 0 4 2 2
0 2 1 2 0 0 4 2 4
0 2 1 3 , 0 0 4 2 6
0 2 1 4 0 0 4 3 0
0 2 1 5 0 0 4 3 2
0 2 1 6 0 0 4 3 4
0 2 1 7 0 0 4 3 6
0 2 2 0 0 0 4 4 0
0 2 2 1 0 0 4 4 2
0 2 2 2 0 0 4 4 4
0 2 2 3 0 0 4 4 6
0 2 2 4 0 0 4 5 0
0 2 2 5 0 0 4 5 2
0 2 2 6 ' 0 0 4 5 4
0 2 2 7 0 0 4 5 6
0 2 3 0 0 0 4 6 0
0 2 3 1 0 0 4 6 2
0 2 3 2 0 0 4 6 4
0 2 3 3 0 0 4 6 6
0 2 3 4 0 0 4 7 0
0 2 3 5 0 0 4 7 2
0 2 3 6 0 0 4 7 4
0 2 3 7 i 0 0 4 7 6
0 2 4 0 0 0 5 0 0
0 2 4 1 | 0 0 5 0 2

Self Check
AI3

Instruction
Address

A9-A7 A6-A4 A3-A1

6 5 4
6 6 0
6 6 4
6 7 0
6 7 4
7 0 0
7 0 4
7 1 0
7 1 4
7 2 0
7 2 4
7 3 0
7 3 4
7 4 0
7 4 4
7 5 0
7 5 4
7 6 0
' 7 6 4
7 7 0
7 7 4
0 0 0
0 0 4
0 1 0
0 1 4
0 2 0
0 2 4
0 3 0
0 3 4
0 4 0
0 4 4
0 5 0
0 5 4
0 6 0
0 6 4
0 7 0
0 7 4
1 0 0
1 0 4
1 1 0
1 1 4
1 2 0
1 2 4
1 3 0
1 3 4
1 4 0
1 4 4
1 5 0
1 5 4
1 6 0
1 6 4
1 7 0
1 7 4
2 0 0

Figure 8-2. Self Check Wired In Program List-
ing (Sheet 3)
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Instruction

HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF
MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF

Instruction
Address

2 4 2
2 4 3
2 4 4
2 4 5
2 4 6
2 4 7
2 5 0
2 5 1
2 5 2
2 5 3
2 5 4
2 5 5
2 5 6
2 5 7
2 6 0
2 6 1
2 6 2
2 6 3
2 6 4
2 6 5
2 6 6
2 6 7
2 7 0
2 7 1
2 7 2
2 7 3
2 7 4
2 7 5
2 7 6
2 7 7
3 0 0
3 0 1
3 0 2
3 0 3
3 0 4

' 3 0 5
3 0 6
3 0 7
3 1 0
3 1 1
3 1 2
3 1 3
3 1 4
3 1 5
3 1 6
3 1 7
3 2 0
3 2 1
3 2 2
3 2 3
3 2 4
3 2 5
3 2 6
3 2 7

Instruction
Module

3 2 1

X

X

Syllable

X

X

X

X

X

X

Instruction
Duplex

r

Instruction
Sector

4 3 2 1

X

X X

X X X

X X

X X X

X X X X

X

X X

X

X X

Data
Module

3 2 1

X

X

X X

X X

X X

*

X X X

X

X

X

*

Data
Duplex

X

X

*

X

X

X

X

*

Data
Sector

4 3 2 1

X

X

X

X

X

* *

X

X X

X X

X X

X X

X X

X X

* *

Self Check
AI3

S-2 ;3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 ' 2 4 1 0 0 5 0 2
0 2 4 2 0 0 5 0 4
0 2 4 3 0 0 5 0 6
0 ' 2 4 4 0 0 5 1 0
0 ' 2 4 5 0 0 5 1 2
0 2 4 6 0 0 5 1 4
0 ' 2 4 7 0 0 5 1 6
0 * 2 5 0 0 0 5 2 0
0 ( 25 1 0 0 5 2 2
0 ' 2 5 2 0 0 5 2 4
0 2 5 3 0 0 5 2 6
0 2 5 4 0 0 5 3 0
0 2 5 5 0 0 5 3 2
0 2 5 6 0 0 5 3 4
0 2 5 7 0 0 5 3 6
0 2 6 0 0 0 5 4 0
0 2 6 1 0 0 5 4 2
0 2 6 2 0 0 5 4 4
0 2 6 3 0 0 5 4 6
0 2 6 4 0 0 5 5 0
0 ' 2 6 5 0 0 5 5 2
0 . 2 6 6 0 0 5 5 4
0 2 6 7 0 0 5 5 6
0 ; 2 7 0 0 0 5 6 0
0 2 7 1 0 0 5 6 2
0 2 7 2 0 0 5 6 4
0 2 7 3 0 0 . 5 6 6
0 2 7 4 0 0 5 7 0
0 2 7 5 0 0 5 7 2
0 > 2 7 6 0 0 5 7 4
0 2 7 7 0 0 5 7 6
0 3 0 0 0 0 6 0 0
0 3 0 1 0 0 6 0 2
0 3 0 2 0 0 6 0 4
0 3 0 3 0 0 6 0 6
0 3 0 4 0 0 6 1 0
0 3 0 5 0 0 6 1 2
o ! 3 0 6 0 0 6 1 4
0 3 0 7 0 0 6 1 6
0 3 1 0 0 0 6 2 0
0 3 1 1 0 0 6 2 2
0 3 1 2 0 0 6 2 4
0 3 1 3 0 0 6 2 6
0 3 1 4 0 0 6 3 0
0 , 3 1 5 0 0 6 3 2
0 3 1 6 0 0 6 3 4
0 ; 3 1 7 0 0 6 3 6
0 ' 3 2 0 0 0 6 4 0
0 3 2 1 0 0 6 4 2
0 3 2 2 0 0 6 4 4
0 3 2 3 0 0 6 4 6
0 3 2 4 0 0 6 5 0
0 3 2 5 0 0 6 5 2
0 3 2 6 0 0 6 5 4

Self Check
TRS

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 2 4 2 0 0 5 0 4 .
0 2 4 3 0 0 5 0 6
0 2 4 4 0 0 5 1 0
0 2 4 5 0 0 5 1 2
0 2 4 6 0 0 5 1 4
0 2 4 7 0 0 5 1 6
0 2 5 0 0 0 5 2 0
0 2 5 1 0 0 5 2 2
0 2 5 2 0 0 5 2 4
0 2 5 3 0 0 5 2 6
0 2 5 4 0 0 5 3 0
0 2 5 5 0 0 5 3 2
0 2 5 6 0 0 5 3 4
0 2 5 7 0 0 5 3 6
0 2 6 0 0 0 5 4 0
0 2 6 1 0 0 5 4 2
0 2 6 2 0 0 5 4 4
0 2 6 3 0 0 5 4 6
0 2 6 4 0 0 5 5 0
0 2 6 5 0 0 5 5 2
0 2 6 6 0 0 5 5 4
0 2 6 7 0 0 5 5 6
0 2 7 0 0 0 5 . 6 0
0 2 7 1 0 0 5 6 2
0 2 7 2 0 0 5 6 4
0 2 7 3 0 0 5 6 6
0 2 7 4 0 0 5 7 0
0 2 7 5 0 0 5 7 2
0 2 7 6 0 0 5 7 4
0 2 7 7 0 0 5 7 6
0 3 0 0 0 0 6 0 0
0 3 0 1 0 0 6 0 2
0 3 0 2 0 0 6 0 4
0 3 0 3 0 0 6 0 6
0 3 0 4 0 0 6 1 0
0 3 0 5 0 0 6 1 2
0 3 0 6 0 0 6 1 4
0 3 0 7 0 0 6 1 6
0 3 1 0 0 0 6 2 0
0 3 1 1 0 0 6 2 2
0 3 1 2 0 0 6 2 4
0 3 1 3 0 0 6 2 6
0 3 1 4 0 0 6 3 0
0 3 1 5 0 0 6 3 2
0 3 1 6 0 0 6 3 4
0 3 1 7 0 0 6 3 6
0 3 2 0 0 0 6 4 0
0 3 2 1 0 0 6 4 2
0 3 2 2 0 0 6 4 4
0 3 2 3 0 0 6 4 6
0 3 2 4 0 6 6 5 0
0 3 2 5 0 0 6 5 2
0 3 2 6 0 0 6 5 4
0 3 2 7 0 0 ' 6 5 6

Self Check
AI3

Instruction
Address

A9-A7 A6-A4 A3-A1

2 0 4
2 1 0
2 1 4
2 2 0
2 2 4
2 3 0
2 3 4
2 4 0
2 4 4
2 5 0
2 5 4
2 6 0
2 6 4
2 7 0
2 7 4
3 0 0
3 0 4
3 1 0
3 1 4
3 2 0
3 2 4
3 3 0
3 3 4
3 4 0
3 4 4
3 5 0
3 5 4
3 6 0
3 6 4
3 7 0
3 7 4
4 0 0
4 0 4
4 1 0
4 1 4
4 2 0
4 2 4
4 3 0
4 3 4
4 4 0
4 4 4
4 5 0
4 5 4
4 6 0
4 6 4
4 7 0
4 7 4
5 0 0
5 0 4
5 1 0
5 1 4
5 2 0
5 2 4 '
5 3 0

Figure 8-2. Self Check Wired In Program List-
ing (Sheet 4)
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Instruction

MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA
HOP
TRA
HOP
TRA
HOP
TRA
SUB
PIO
MPH
RSU
TNZ
TMI
HOP
TRA
DIV
STO
HOP
PIO
TNZ
TMI
HOP
PIO
AND
SHF
MPY
STO
TNZ
TMI
HOP
PIO
ADD
CLA

Instruction
Address

3 3 0
3 3 1
3 3 2
3 3 3
3 3 4
3 3 5
3 3 6
3 3 7
3 4 0
3 4 1
3 4 2
3 4 3
3 4 4
3 4 5
3 4 6
3 4 7
3 5 0
3 5 1
3 5 2
3 5 3
3 5 4
3 5 5
3 5 6
3 5 7
3 6 0
3 6 1
3 6 2
3 6 3
3 6 4
3 6 5
3 6 6
3 6 7
3 7 0
3 7 1
3 7 2
3 7 3
3 7 4
3 7 5
3 7 6
3 7 7

Instruction
Module

3 '-2 1

:

i

-

7
j
£

x ••:
c
'.

'-
>

-•

}

u

•?

,1

Syllable

X

X

X

X

X

X

X

Instruction
Duplex

Instruction
Sector

4 3 2 1

X

X

X X

X X X

X X

X X X

X X X X

Data
Module

3 2 1

X

X

X

X X

X X

X X

* *

X X X

Data
Duplex

X

X

X

*

X

Data
Sector

4 3 2 1

X X

X X

X X

X X

X X

X X

* *

X X

Self Check
AI3

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 3 2 7 0 0 6 5 6
0 3 3 0 0 0 6 6 0
0 3 3 1 0 0 6 6 2
0 3 3 2 0 0 6 6 4
0 3 3 3 0 0 6 6 6
0 3 3 4 0 0 6 7 0
0 3 3 5 0 0 6 7 2
0 3 3 6 0 0 6 7 4
0 3 3 7 0 0 6 7 6
0 3 4 0 0 0 7 0 0
0 3 4 1 0 0 7 0 2
0 3 4 2 0 0 7 0 4
0 3 4 3 0 0 7 0 6
0 3 4 4 0 0 7 1 0
0 3 4 5 0 0 7 1 2
0 3 4 6 0 0 7 1 4
0 3 4 7 0 0 7 1 6
0 3 5 0 0 0 7 2 0
0 3 5 1 0 0 7 2 2
0 3 5 2 0 0 7 2 4
0 3 5 3 0 0 7 2 6
0 3 5 4 0 0 7 3 0
0 3 5 5 0 0 7 3 2
0 3 5 6 0 0 7 3 4
0 3 5 7 0 0 7 3 6
0 3 6 0 0 0 7 4 0
0 3 6 1 0 0 7 4 2
0 3 6 2 0 0 7 4 4
0 3 6 3 0 0 7 4 6
0 3 6 4 0 0 7 5 0
0 3 6 5 0 0 7 5 2
0 3 6 6 0 0 7 5 4
0 3 6 7 0 0 7 5 6
0 3 7 0 0 0 7 6 0
0 3 7 1 0 0 - 7 6 2
0 3 7 2 0 0 7 6 4
0 3 7 3 0 0 7 6 6
0 3 7 4 0 0 7 7 0
0 3 7 5 0 0 7 7 2
0 3 7 6 0 0 7 7 4

Self Check
TRS

S-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26

0 3 3 0 . 0 0 6 6 0
0 3 3 1 0 0 G 6 2
0 3 3 2 0 0 6 6 4
0 3 3 3 0 0 6 6 6
0 3 3 4 - 0 0 6 7 0
0 3 3 5 0 0 6 7 2
0 3 3 6 , 0 0 6 7 4
0 3 3 7 , 0 0 6 7 6
0 3 4 0 ( 0 0 7 0 0
0 3 4 1 | 0 0 7 0 2
0 3 4 2 0 0 7 0 4
0 3 4 3 ' 0 0 7 0 6
0 3 4 4 0 0 7 1 0
0 3 4 5 0 0 7 1 2
0 3 4 6 ; . 0 0 -7 14
0 3 4 7 0 0 7 1 6
0 3 5 0 0 0 7 2 0
0 3 5 1 0 0 7 2 2
0 3 5 2 0 0 7 2 4
0 3 5 3 0 0 7 2 6
0 3 5 4 . 0 0 7 3 0
0 3 5 5 0 0 7 3 2
0 3 5 6 | 0 0 7 3 4
0 3 5 7 ( 0 0 7 3 6
0 3 6 0 0 0 7 4 0
0 3 6 1 0 0 7 4 2
0 3 6 2 . 0 0 7 4 4
0 3 6 3 0 0 7 4 6
0 3 6 4 0 0 7 5 0
0 3 6 5 0 0 7 - 5 2
0 3 6 6 ^ 0 0 7 5 4
0 3 6 7 0 0 7 5 6
0 3 7 0 0 0 7 6 0
0 3 7 l l . 0 0 7 6 2
0 3 7 2 0 0 7 6 4
0 3 7 3 . 0 0 7 6 6
0 3 7 4 0 0 7 7 0
0 3 7 5 0 0 7 7 2
0 3 7 6 0 0 7 7 4
0 3 7 7 0 0 7 7 6

Self Check
AI3

Instruction
Address

A9-A7 A6-A4 A3-A1

5 3 4
5 4 0
5 4 4
5 5 0
5 5 4
5 6 0
5 6 4
5 7 0
5 7 4
6 0 0
6 0 4
6 1 0
6 1 4
6 2 0
6 2 4
6 3 0
6 3 4
6 4 0
6 4 4
6 5 0
6 5 4
6 6 0
6 6 4
6 7 0
6 7 4
7 0 0
7 0 4
7 1 0
7 1 4
7 2 0
7 2 4
7 3 0
7 3 4
7 4 0
7 4 4
7 5 0
7 5 4
7 6 0
7 6 4
7 7 0

*CDS Code

Figure 8-2. Self Check Wired In Program List-
ing (Sheet 5)
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SECTION IX

REPAIR

9-1. SCOPE.

9-2. This section contains (1) lists of replaceable LVDCME assemblies and parts; (2)
descriptions of recommended methods of replacement and repair of these assemblies
and parts; (3) a list of materials required to refurbish the LVDCME exterior surfaces;
and (4) a description of recommended methods for refurbishing these surfaces.

9-3. REPLACEABLE ASSEMBLIES AND PARTS.

9-4. Figure 9-1 lists the replaceable LVDCME assemblies. Figures 9-2 through 9-10
list the recommended replaceable parts to be supplied by the International Business
Machines Corporation. Figure 9-11 identifies the vendors and their codes as contained
in the Federal Supply Code for Manufacturers, Cataloging Handbook H4-1. Reference
should be made to the assembly drawings (figures 10-31 thru 10-55) when replacing
assemblies.

9-5. REPAIR TECHNIQUES.

9-6. The following paragraphs discuss repair techniques applicable to the LVDCME.
Many of the special tools listed and illustrated in Section IV are referenced in these
discussions.

9-7. SWITCH ASSEMBLIES.

9-8. As shown on figure 9-12, a switch assembly consists of four basic parts: switch,
switch housing, light module, and screen. Switches, blank screens, light modules,
and lamp bulbs within the light modules are replaceable parts, as indicated on figures
9-3, 9-4, 9-7, and 9-8; switch housings are not replaceable parts.

9-9. WRAPPED CONNECTIONS.

9-10. The wire wrapped connection is a precision pressure junction. A special wrap-
ping tool wraps the stripped end of a wire tightly around the stationary terminal on a
gate assembly. The resulting connection is a highly reliable permanent connection
because of the high local residual stresses produced in the wire and terminal. Figure
9-13 illustrates a typical wrapped connection. The following paragraphs discuss the
processes for using manual tools to wrap and unwrap connections.

9-11. SECTION OF MATERIALS. Recommended tools for wrapped connections are
listed in figure 9-14.
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Reference
Designation

01A1
01A2
01A3
01A4
01A5
01A6
01A7
01A8
91A9

01 Bl
01 B2
01 B3
01 B4

'" 01 B5
01 B6
01 B7
01 B8

02A1

02 A2

02A3
02A4
02A5
02A6
02A7
02A8

02A9
02A10
02 Bl
02 B2
02 B3
02 B4
02 B5
02 B6
02 B7
02 B8

Nomenclature

Power Control Panel Assembly
Tape Control Panel Assembly
Tape Reader Assembly
Tape Spooler Assembly
Power Supply
Power Supply
Power Supply
Power Supply
Power Sequence Relay Gate

Assembly
Gate Assembly
Gate Assembly
Gate Assembly
Gate Assembly
AC Power Gate Assembly
Gate Assembly
Gate Assembly
Module Switching Relay Gate

Assembly
Memory Loader and Data Dis-

play Panel Assembly
Interface Exerciser Panel

Assembly
Connector Panel Assembly
Power Supply
Power Supply
Power Supply
Power Supply
Computer Power Sequence

Relay Gate Assembly
Power Supply
Power Supply
Gate Assembly
Gate Assembly
Gate Assembly

. Gate Assembly
Gate Assembly
Gate Assembly
Gate Assembly
Delay Line Gate Assembly

Manufacturer's
Part Number

Refer to figure 9-3
Refer to figure 9-4
Model RR1002-B
Model RS-500A
Model M15-50A-OV
Model M15-15A-OV
Model M36-10A-OV
Model M15-10-OV
Refer to figure 10-38*

Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 9-5
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 9-6

Refer to figure 9-7
f

Refer to figure 9-8

Refer to figure 9-9
Model M36-5-OV
Model M15-5-OV
Model M15-30A-OV
Model M15-15A-OV
Refer to figure 9-10

Model M15-10-OV
Model M15-5-OV
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38*
Refer to figure 10-38* •

Vendor
Code

16550
16550
09206
09206
09206
09206

09206
09206
09206
09206

09206
09206

*Note: Figure 10-38 identifies the part numbers of the LVDCME ALD circuit card
location charts for each gate assembly by reference designation. These charts
define (1) the location of each SMS card in a gate assembly; (2) the IBM part num-
ber of each SMS card; and (3) the LVDCME ALD pages on which each SMS card is
shown.

Figure 9-1. LVDCME Replaceable Assemblies and Parts
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Vendor
Code

03640

Part
Number

6901030
6901330
6901332
6901336
6901338
6901340
6901342
6901344
6901346
6901348
6901349
6901350
6901354
6901355
6901356
6901358

Nomenclature

Printed Circuit Board Assembly

Description

Refer to figure 10-40
Refer to figure 10-41
Refer to figure 10-42
Refer to figure 10-43
Refer to figure 10-44
Refer to figure 10-45
Refer to figure 10-46
Refer to figure 10-47
Refer to figure 10-48
Refer to figure 10-49
Refer to figure 10-50
Refer to figure 10-51
Refer to figure 10-52
Refer to figure 10-53
Refer to figure 10-54
Refer to figure 10-55

Figure 9-2. Repairable Printed Circuit Board (SMS Card) Assemblies

Reference
Designation

DS1 thru DS9
Rl, R2
R3, R4
R5 thru R7
R8 thru RIO
Rll, R12
R13
R14 thru R16
R17
R18
R19
R20
R21 thruR52
SI
82
S3

Nomenclature

Lamp bulb
Potentiometer
Potentiometer
Potentiometer
Potentiometer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Switch (Light module 6079731)
Switch (Light module 6079733)
Switch (Light module 6079731)

Manufacturer's
Part Number

6028030
6078360
6078362
6078360
6078362
6078367
6078364
6078368
6078369
6078363
6078365
6078409
6011557
6078534
6078534
6078534

Vendor
Code

03640

Figure 9-3. Power Control Panel Assembly (01A1) Replaceable Parts (Sheet 1 of 2)
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Reference
Designation

S4
S5
S6
S7
TP1 thru TP7
TP8 thru TP15
TP16 thru TP45
TP46 thru TP51
XDS5
XDS8
XDS9

Nomenclature

Switch (Light module 6079733)
Switch
Switch (Light module 6079731)
Switch (Light module 6079733)
Test Point
Test Point
Test Point
Test Point
Light Module
Light Module
Light Module

Manufacturer's
Part Number

6078534
6080135
6078534
6078790
6015339
6015537
6015339
6015537
6078419
6079726 ?
6079281

Vendor
Code

03640

Note: Use switch housing part number 6078422 and screen 6078943 for all switches.

Figure 9-3. Power Control Panel Assembly (01A1) Replaceable Parts (Sheet 2)

Reference
Designation

CR1 thru CR9
DS1 thru DS21
SI, S2
S3, S4
S5 thru S9
S10
Sll
S12
S13, S14
S15
S16
S17
S18
S19
S20
S21
TP1 thru TP52

and GRD (4)

Nomenclature

Diode
Lamp bulb
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079417)
Switch (Light module 6079730)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079732)
Switch (Light module 6079730)
Switch (Light module 6079733)
Switch (Light module 6079732)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079723)
Switch (Light module 6079730)
Test Point

Manuf actur e r ' s
Part Number

492543
6078990
6078534
6078529
6078534
6078529
6078529

• 6078529
6078529
6078534
6078534
6078529
6078534
6078534
6078529
6078529
6015339

(Red)
6015537
(Black)

Vendor
Code

88360
03640

Note: Use switch housing part number 6078442 and screen 6078943 for all switches.

Figure 9-4. Tape Control Panel Assembly (01A2) Replaceable Parts
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Reference
Designation

Cl
CB1
CB2
CBS
CB4
CR1, CR2
FL1
Jl
Kl, K2
Ml
Rl thru R4
R5
R6 thru R9
Tl

Nomenclature

Capacitor
Circuit breaker
Circuit breaker
Circuit breaker
Circuit breaker
Diode
Filter
Connector
Relay
Meter
Resistor
Resistor
Resistor
Transformer

Manuf actur er ' s
Part Number

6081074
6078938
6079224
6078937
6078935
6018033
6079865
6901040
6078431
6018105
6078366
6078972
6041432
6077905

Vendor
Code

03640

Figure 9-5. AC Power Gate Assembly (01B5) Replaceable Parts

Reference
Designator

CR1 thru CR51
Jl
J2
J3
J4
Kl thru K37
TB1, TB2
XK1 thru XK37

Nomenclature

Diode .
Connector
Connector
Connector
Connector
Relay
Connector
Connector

Manufacturer's
Part Number

369218
6073936
6078451
6078450
6075989
6017242
6073067
6016600

Vendor
Code

88360
03640

Figure 9-6. Module Switching Relay Gate Assembly (01B8) Replaceable Parts
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Reference
Designation

DS1 thru DS78
SI
S2 thru S8
89
S10 thru S34
S35
S36
S37 thru S40
S41 thru S45
S46 thru S50
S51 thru S54
S55 thru S58
S59 thru S62
S63 thru S65
S66
S67 thru S70
S71
S72
S73, S74
S75
S76
S77
S78
S79
S80
XDS1
XDS6
XDS24
XDS40
XDS41

Nomenclature

Lamp bulb
Switch (Light module 6078420)
Switch (Light module 6079720)
Switch (Light module 6078420)
Switch (Light module 6079720)
Switch (Light module 6079732)
Switch (Light module 6079730)
Switch (Light module 6079722)
Switch (Light module 6079721)
Switch (Light module 6079722)
Switch (Light module 6079721)
Switch (Light module 6079722)
Switch (Light module 6079721)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch
Switch (Light module 6079719)
Switch (Light module 6079719)
Light module
Light module
Light module
Light module
Light module

Manufacturer's
Part Number

6078990
6078534
6078534
6078534
6078534
6078534
6078529
6078534
6078534
5078534
6078534
6078534
6078534
6078534
6078534
6078534
6078534
6078534
6078534
6035437
6078534
6078534
6035437
6078529
6078534
6078419
6079732
6079724
6079729
6079728

Vendor
Code

03640

^

Note: For all switches except S75 and S78 use switch housing part number
6078442 and screen 6078943.

Figure 9-7. Memory Loader and Data Display Panel Assembly (02A1) Replaceable
Parts
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Reference
Designation

CR1 thru CR6
DS1 thru DS91
Rl, R2
SI
S2 thru S27
S28
S29, S30
S31
S32
S33 thru S35
S36
S37
S38 thru S58
S59
S60 thru S62
S63
S64
S65

Nomenclature

Diode
Lamp bulb
Resistor
Switch (Light module 6079732)
Switch (Light module 6079722)
Switch (Light module 6079732)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079719)
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079730)
Switch
Switch (Light module 6079732)
Switch (Light module 6079719)
Switch (Light module 6079732)

Manufacturer's
Part Number

492457
6078990
6017937
6078534
6078534
6078534
6078529
6078529
6078534
6078534
6078529
6078529
6078534
6078529
6035437
6078534
6078529
6078534

Vendor
Code

88360
03640

Note: For all switches except S60, S61 and S62 use switch housing part number
6078442 and screen 6078943.

Figure 9-8. Interface Exerciser Panel Assembly (02A2) Replaceable Parts
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Reference
Designation

Cl, C2
CR1
Jl, J2
J3, J4
J5
J6
J7
J8
J9
J10
Jll
J12
J13
J14-
J15
J16
J17
J18
J19
J20
J21
J22
J23
Rl
R2
R3
R4
R5
R6
R7
R8
R9
RIO
Rll
R12 thru R32
R33 thru R53
R54
TP1 thru TP54
TP55

Nomenclature

Capacitor
Diode
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

. • Connector
Connector
Connector
Connector
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Test Point
Test Point

Manufacturer's
Part Number

6079338
6018033
6070209
6078536
6076337
6076335
6071957
6075189
6078961
6078962
6076336
6078960
6076336
6078960

• 6075290
6073942
6075290
6073942
6078450
6076335
6081188
6078961
6075181
6079323
6079322
6079331
6079332
6079329
6079324
6079325
6079327
6079326
6079328
6079326
6041407
6079230
6079330
6015339
6015337

.•--•Vendor
. .Code

. 03640

? •.

Figure 9-9. Connector Panel Assembly (02A3) Replaceable Parts
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Reference
Designation

CR1 thru CR27
Kl
K2
K3
K4
K5
K6
K7 thruKll
K12
K13
K14
K15
K16
K17, K18
K19
K20
K21
K22 thru K24
K25
K26, K27
K28
K29, K30
K31
K32
K33
K34, K35
K36
K37, K38
K39
K40
Rl, R2
VR1, VR2
XK1 thru XK6
XK7 thru XK12
XK13
XK15, XK17, XK18
XK20, XK21
XK25 thru XK32
XK36
XK40

Nomenclature

Diode
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Relay
Resistor
Diode
Socket
Socket
Socket
Socket
Socket
Socket
Socket
Socket

Manufacturer's
Part Number

6018033
6078430
6078320
6078318
6078319
6078359
6078322
6078148
6078147
6073562
6078316
6078148
6078143
6078148
6078143
6078321
6078979
6078314
6078148
6078149
6078317
6078147
6078149
6078317
6078316
6078143
6073562
6078143
6078316
6078148
6079275
6079005
6013283
6078153
6073563
6078153
6013283
6078153
6073563
6078153

Vendor
Code

03640

Figure 9-10. Computer Power Sequence Relay Gate Assembly (02A8) Replaceable Parts
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Vendor Code Name Address

03640
09206
16550
88360

International Business Machines Corp.
Trygon Electronics, Inc.
Rheem Electronics Corp.
International Business Machines Corp.

Owego, N. Y.
Roosevelt, N. Y.
Los Angeles, Calif.
Endicott, N. Y.

Figure 9-ll» Vendor Code Cross-Reference

SCREEN SWITCH HOUSING

EL. I

LAMP BULBS (4)

LIGHT MODULE

SWITCH

Figure 9-12. Switch Assembly

Figure 9-13. Wrapped Connection

Tool

Hand Unwrap Tool
Hand Wire Wrap Tool
Wrapping Bit (No. 20)
Wrapping Bit (No. 22)
Wrapping Bit (No. 24)
Wrapping Bit (No. 26)
Sleeve (No. 20)
Sleeve (No. 22, 24)
Sleeve (No. 26)

Vendor/Part Number

I B M 6072437 . . .
IBM 6072438
Keller A- 18633 •
Keller A- 18632
Keller A-26232
Keller A-27611
Keller A- 18285
Keller A- 18840
Keller A-17611-2

Description

See figure 4-3, part O
See figure 4-3, part G
See figure 4-3, part I
See figure 4-3, part H
See figure 4-3, part J
See figure 4-3, part K
See figure 4-3, part N
See figure 4-3, part M
See figure 4-3, part L

Figure 9-14. Recommended Wrapping Tools
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CAUTION

Only nylon-jacketed or semi-rigid PVC
(polyvinyl chloride-insulated) wire should
be used for re-wiring back panels.
Teflon-insulated wire, used in panels
produced by automation, is unsuitable for
re-wiring in the field due to the difficulty
in stripping without damaging the conductor.

9-12. WRAPPING. The following procedure indicates the necessary steps in making a
wrapped connection.

a. Select the bit and sleeve for the wire size to be used.

Wire Size AWG Wrapping Bit Sleeve

26 Keller, A-27611 Keller, A-17611-2
24 Keller, A-26232 Keller, A-18840
22 ' Keller, A-18632 Keller, A-18840
20 Keller, A-18633 Keller, A-18285

b. Install bit and sleeve in the nose assembly of the wrapping tool (figure 9-15):

SLEEVE WRAPPING BIT COLLET NUT

Figure 9-15. Wrapping Tool Assembly

1. Loosen the collet nut on the nose assembly.

2. Insert the wrapping bit into the collet. Rotate the bit while applying slight pressure
against the end until it seats itself. (To remove the bit, reverse this process.)

3. Place the sleeve over the bit and into the collet. Rotate until sleeve is seated and
positioned. Apply slight pressure to the end of the sleeve and tighten collet nut.

c. Strip 1-3/8 to 1-1/2 inch of insulation from the end of the wire to be wrapped. This
will result in about six wraps around the terminal. The completed terminal must have
at least five turns of bare wire.
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CAUTION

Do not nick or scrape the wire. A nicked wire
is subject to breaks that are difficult to detect.
Areas where plating is removed will oxidize,
causing an unreliable connection.

d. Insert the stripped wire into the small hole of the wrapping bit (figure 9-16, part A)
taking care to insert the wire up to the insulation. Do not bend the bare end of the wire;
it may be difficult to slide into the bit. If the wire is not inserted in the wrapping bit up
to the insulation, a "shiner" (bare wire between insulation and terminal) may result.
There should be 1/4 turn to 3/4 turn of insulation at the beginning of each wrap, except
for coaxial cable. Coaxial cable insulation should not be wrapped, but it must end no
more than 1/16 inch from the terminal.

Figure 9-16. Wrapping Procedure

e. Hold the wire with the fingers and bend the insulated portion of the lead into the
retaining notch in the sleeve (figure 9-16, part B). Use the right or left notch as deter-
mined by the direction of the approach (or exit) of the lead. Place the wrapping bit on
the terminal. Be sure the terminal is inserted into the bit as far as it will go. Hold
the tool in line with the terminal.

f. Hold the tool on the terminal and squeeze the trigger to wrap the wire on the terminal.
The tool will automatically recede as the wire coils on the terminal. Release trigger and
remove tool from terminal. The wrapped connection is complete (figure 9-16, part C).

NOTE

If too much pressure is used to push the tool, on
the terminal, a turn of wire will .wrap over a
previous turn.. If too little pressure is exerted,
the adjacent wraps of wire may not touch each ,
other. Maximum separation between individual
turns on the terminal must not exceed 0.005 inch,
excluding the first and last wrap (figure 9-17).
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.500" MAX

Figure 9-17. Wrap Spacing

9-13. UNWRAPPING. Wires can be removed from a terminal by using the hand unwrap
tool illustrated on figure 9-18. This tool can unwrap both right and left-hand wraps.

OC

Figure 9-18. Unwrap Tool

9-14. Unwrapping is accomplished by catching the tail of the wire with the unwrap point
and turning the tool in a direction opposite to that of the wrap. In some cases, it may be
necessary to lift the wire tail away from the pin before the wire can be unwrapped. Apply
only enough pressure to loosen turns.

CAUTION

An unwrapped wire must never be rewrapped.
A new wire must be used as a replacement.

CAUTION

Never slide a termination on a pin because this
rounds the sharp corner of the pin and makes
subsequent connections unreliable. As you
unwrap a wire, see that the first coil does not
break off and drop into the panel. This break-
age is often caused by the lip of the tool not
engaging the tail of the wire. Terminals may
be wrapped ten times before replacement is
necessary.

9-15. WRAPPED CONNECTION QUALITY. Because the connection is destroyed if a
wrap is disturbed in any manner, it is difficult to determine if a good quality junction
has been made. The most common factors causing poor quality wraps are:

1. Incorrect wrapping bit for the wire size in use.

IH-9-13



2. Worn or damaged wrapping bit.

3. Dirty wrapping bit.

9-16. A defective wrapped connection may be either too tight or too loose. If the wrap
is made too tight, the wire is deformed to such an extent that it becomes brittle. The
wire may then break under vibration and handling. A loose wrap will not have sufficient
pressure to bond the wire to the terminal.

9-17. SMS back panel wires are frequently routed around, but not attached to, an inter-
mediate terminal. If a wire is pulled too tight or excessive pressure is exerted at the "
point of contact with the intermediate terminal, insulation damage may result, allowing
the wire to short to the terminal. This short may be intermittent. 'When wiring'back !

panels, do not pull wires tightly-around intermediate terminals, or allow a wire to rub
along a terminal pin.

9-18. CRIMPED CONNECTIONS.

9-19. A crimped connection is a union of two electrical conductors formed by pressure.
A crimped connection is usually made with a terminal that has a barrel or trough to
accept a short length of wire. The wire is inserted in the terminal, which is then formed
to compress and restrict the wire inside the terminal barrel as indicated on figure 9-19.
If the correct pressure is applied during the forming process, a homogeneous mass will
result in the crimped area.

Figure 9-19. Crimped Connection, Cross Section

9-20. The critical factor in making a crimped connection is the extent to which the
terminal and conductor are formed. .Pressure produced in the process must be high
enough to cause a bond between the terminal and conductor materials, yet low enough to
prevent embrittlement of the formed parts.

9-21. RECOMMENDED CRIMPING TOOLS. Recommended crimping tools and their
intended applications are listed in figure 9-20.

9-22. AMP tool 59501 is a ratchet crimping tool to be used with 22-24 AWG solid or
stranded wire only. The die-set is not replaceable, and no adjustments are provided on
the tool. ; . . • • . ••'•'.. ; ; .
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Crimping Tool Application Description

AMP 59501

Berg HT-3-20

Berg HT-3-22

Berg HT-3-24

Bendix 11-7295
(Kit)

Used to crimp AWG 22-24 solid or
stranded wire.

Used to crimp AWG 20 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG 22 solid or
stranded wire to a slip-on
terminal.

Used to crimp AWG 24 solid or
stranded wire to a slip-on
terminal.

Used to crimp size 12, 16, and
20 type connector contacts.

See figure 4-3, part V.

See figure 4-3, part W.

See figure 4-3, part X.

See figure 4-3, part Y.

See figure 4-3, part P.

Figure 9-20. Recommended Crimping Tools

9-23. Terminals used with the AMP ratchet tool have a two-section crimping barrel as
illustrated in figure 9-21. The tool crimps one section on the conductor and the other
section on the insulation. Make certain to insert terminals into the die so that the
larger die opening crimps the insulation.

SECOND WINDOW

FIRST WINDOW

WIRE CRIMP
INSULATION CRIMP

Figure 9-21. Slip-on Connector Terminal

9-24. CRIMPED CONNECTION QUALITY. The quality of a crimped connection depends
largely on the correct combination of wire, terminal, and tool for each application. The
following procedure is recommended for determining the quality of crimped connections:

a. Visually inspect all completed connections for the following:

CAUTION

Do not use a connection that does not meet these
criteria.
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1. Stripped portion of the wire centrally located under the crimp.

2. No deformation of the terminal outside of the crimp area.

3. No fractures of the terminal or wire.

b. Test completed connections having no visual defects as follows:

1. Grip the wire between the thumb and forefinger of one hand and the terminal between1

the thumb and forefinger of the other hand.

2. Pull the wire, exerting only enough pressure to make the wire taut. Check for any
movement of the wire within the terminal barrel.

NOTE

. Wire movement in the terminal barrel can often
be heard, but not seen. Such a connection is
called a clicker and must not be used.

3. Bend the wire about 30° from center and repeat step 2. Bend the wire in the opposite
direction about 30° from center and repeat step 2.

9-25. SOLDERED CONNECTIONS.
- • * . . . . . .

9-26. The soldering process involves six steps: selection of materials, preparing the
soldering iron and tip, preparing the work, heating the work, applying the flux and
solder, and cooling.

9-27. SELECTION OF MATERIALS. Recommended soldering tools are listed in figure
9-22.

CAUTION

Do hot use acid-core solder.

Tool

Soldering Handle

Soldering Tip

Vendor/Part No.

Hexacon P25

Hexacon HT248D

Description

See figure 4-3, part E.

See figure 4-3, part F.

Figure 9-22. Recommended Soldering Tools .

9-28. Rosin cored wire solder (conforming to Federal Specification QQ-S-571) is
similar to a piece of spaghetti; the hollow center is filled with flux that flows over the
work when heated to a moderate temperature (about 300°F). This temperature is below
the melting point of the solder (about 360°F). The flux becomes active upon further
heating, but prolonged exposure to heat causes it to decompose.
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9-29. PREPARING THE SOLDERING IRON AND TIP. The soldering iron is used only to
transmit heat to the work. Before using the iron, heat it to operating temperature and
tin it: wipe the tip with a clean cloth or canvas; then apply flux and solder, giving the tip
a clean, shiny coat of solder. Tinning is done to insure good heat transfer and to keep
the connection area free of contamination. Subsequent accumulation of flux residue and
solder dross can be removed in the same manner.

9-30. PREPARING THE WORK. The work must be clean. No grease, wax, paint, dust
or other foreign material should be present on the surfaces to be soldered. These sur-
faces should be pretinned. Pretinning is the application of a thin layer of solder over the
surfaces of the metals to be joined, using the same process as for tinning the soldering
iron tip.

9-31. Use extreme care when stripping insulation from wire. The stripping tools should
be adjusted so that no metal is removed from the wire during the stripping operation.
Cutting the strands in stranded wire reduces the cross-sectional area, which decreases
current carrying capacity and presents a mechanically weak spot; a nick in solid wire has
much the same effect.

9-32. Unless otherwise specified, insulation should be stripped so that not more than
1/8 inch nor less than 1/16 inch of wire will be exposed between the soldered terminal
and the insulation (figure 9-23). Leads of an axial lead component should not be formed
closer than 1/16 inch from the component body (figure 9-24).

1/6 to 1/8
1/16 to 1/8

HOOK WRAP-AROUND

Figure 9-23. Terminal Connections

1/16 MIN

LEAD COMPONENT BODY

Figure 9-24. Axial Lead Connections
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9-33. HEATING THE WORK. The joint must be thoroughly heated before applying
solder. Efficient heat transfer from the iron to the work depends on the cleanliness of
the surfaces and the size of the contact area. A small amount of clean solder on the
iron tip will insure effective heat transfer.

9-34. Poor solder connections are often the result of insufficient heat. Protect com-
ponents, but remember that a destroyed component is less expensive than a cold soldered
joint that causes intermittent failures.

9-35. APPLYING THE FLUX AND SOLDER. The solder should be applied to the work,
not to the iron. If the surfaces are clean and are at the correct temperature, flux and
solder will flow freely over the surfaces and wet the metal. This wetting action .is the
basic solder bond. After the solder solidifies, it will remain adhered to the surface and
will provide electrical continuity.

9-36. The proper amount of solder is important. The solder bond occurs on the metal
surfaces and excessive solder does not improve the joint but can introduce undesirable
side effects. Use enough solder to cover the parts to be joined, but leave the outlines
visible.

9-37. COOLING. Once the solder has been applied, withdraw the soldering iron and
allow the joint to cool. Solidification of solder is not instantaneous, and any movement
during this time may cause a solder bond of unacceptable quality. Keep the parts per-
fectly still until the solder is frozen.

9-38. VISUAL INSPECTION. A good soldered connection is bright and smooth. The
solder feathers out to a thin edge from the main body of solder in the joint. It also
approximately outlines the wire and terminal. Figure 9-25 illustrates good soldered
connections.

CONTOUR OF
WIRE VISIBLE FILLETING

CONTOUR OF
WIRE VISIBLE

CONTOUR OF
WIRE VISIBLE

FILLETING

WIRE MUST
BOTTOM IN
CUP

Figure 9-25. Good Soldered Connections
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9-39. Figure 9-26 illustrates defective soldered connections.

A. COLD SOLDERED JOINT B. ROSIN JOINT

D. FRACTURED SOLDERED JOINT C. EXCESSIVELY SOLDERED JOINT

Figure 9-26. Defective Soldered Connections

9-40. The Cold Soldered Joint (figure 9-26, part A) has a dull, granular appearance. It
is caused by insufficient heating, or movement of the work during cooling.

9-41. The Rosin Joint (figure 9-26, part B) has a rosin inclusion. Rosin joints can be
due to insufficient heat to permit the rosin to be displaced by the solder, or insufficient
heat to permit adequate melting of the flux.

9-42. The Excessively Soldered Joint (figure 9-26, part C) hides the outline of the joint
components with an excessive amount of solder.

9-43. The Fractured Soldered Joint (figure 9-26, part D) is one in which small cracks
are present. This condition can be due to stress applied before the solder is completely
solidified.

9-44. SMS CARD REPLACEMENT.

9-45. The SMS card puller (IBM 6072429) facilitates insertion or removal of SMS cards
from their sockets. Use of this tool reduces the probability of dropping cards and other
handling damage. This tool is illustrated on figure 4-3, part A.

9-46. In operation, the card puller fits over the edges of an SMS card. When the tool is
properly positioned, a tooth on the spring-loaded latch seats in a hole in the card. The
card is released by depressing the latch.
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CAUTION

Before removing an SMS card, insert IBM
punched cards or similar material between
the card to be removed and adjacent SMS
cards. Damage to SMS cards or components
may be eliminated in this manner.

CAUTION

Oil or moisture from the fingers can critically
decrease the insulation resistance on the
land pattern side of the card. Cards should

..., be carefully handled by the edges only.

9-47. When an SMS card is removed from its socket, the card contacts should be
cleaned and lubricated before the card is reinstalled if either of the following conditions
exists:

1. The card contacts are visibly contaminated.

2. The card contacts have been handled. If there is any doubt about the contamination
of the contacts, clean and relubricate them.

9-48. The following cleaning and lubricating procedure insures low contact resistance
and reduces wear of the gold-plated contact surfaces. The procedure may be performed
any number of times without affecting contact reliability. To clean and lubricate the
contacts:

a. Apply lubricant (IBM part number 6072430) either directly to the contacts or in-
directly with a saturated, clean, lint-free cloth or tissue.

b. Wipe the contacts toward the component section of the card with a cloth or tissue
moistened with the lubricant.

CAUTION

Do not allow the lubricant to contact the clear
plastic coating on the component portion of
the card. The solvents in the lubricant can
dissolve the plastic coating, which will act
as an insulator if rubbed on the contacts.

c. Rub the contacts with a clean, dry piece of cloth of tissue until there is no visible
trace of the lubricant. The cloth or tissue will darken if further cleaning is necessary.
Repeat the procedure from step a if further cleaning is needed.
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9-49. SMS CARD REPAIR.

9-50. Repair of printed circuit cards primarily consists of soldering and unsoldering
operations. The specific jobs involved are:

1. Removal of defective components:

2. Installation of replacement components.

3. Joining broken printed conductors.

9-51. Care must be taken to avoid damage to the card assembly during the repair proc-
ess. The card assembly is easily damaged in two ways:

1. Heat damage to the card or to components on the card.

2. Physical damage.

9-52. The card is made of an insulating material that will withstand a dipsolder tem-
perature of about 515 °F for 30 seconds. This compares with a minimum solder melting
temperature of 361 °F and an average soldering iron temperature of 750 °F. This means
that the soldering iron must contact the card for only a short interval of time. Excessive
heat may damage a card in two ways by:

1. Destroying the bond between the insulated board and a printed conductor, resulting
in a raised conductor;

2. Scorching or burning the board.

9-53. Excessive heat may also damage components on the .card. Semiconductors are
especially sensitive to heat. Use of the soldering tools recommended under SOLDERED
CONNECTIONS will help avoid heat damage.

9-54. Physical damage in the form of a raised conductor is easily inflicted if stress is
applied in a direction that tends to separate the conductor from the board (figure 9-27).

STRONG T . I VERY WEAK

rnxxpnMCMT . CAH <ft MODERATELY WEAK
COMPONENT LEAD^JT PHENOLIC BOARD

J.

CONDUCTOR
SOLDER FILET

Figure 9-27. Stress Applied to Component Leads

9-55. COMPONENT REMOVAL. When the leads of the defective component must be
saved, use the following procedure to remove the component:

a. Straighten the component leads that are bent over on the wiring side of the board.
Figure 9-28 illustrates a method of using the soldering iron tip as a wedge to prevent
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pulling the land away from the board. A pair of long-nose pliers may be used on the
component side of the card to prevent downward movement of the lead.

WEDGE WITH LONG NOSE
PLIERS TO PREVENT DOWN-
WARD MOVEMENT OF LEAD

SOLDERING IRON TIP

Figure 9-28. Component Removal

b. Heat the component leads and pull them through the holes from the component side of
the board.

9-56. If the leads of the defective component may be destroyed, use the following
removal procedure:

a. Cut the leads of the defective component as close as possible to the board on the
component side of the card. Do not damage the board or adjacent components.

b. Hold the card in your hand and use a clean, tinned soldering iron to heat the solder
connection between the remaining portion of the leads and the conductor pattern.

c. When the solder starts to flow, rap the hand holding the card on the work surface.

d. Repeat steps b and c if the solder and piece of lead do not leave the hole.

9-57. COMPONENT INSTALLATION. Use the following procedure for installing com-
ponents on SMS cards.

a. Insert component leads through the holes in the board. Cut the leads so that about
1/16 inch remains to bend over on the conductor pattern. Bend the leads parallel to the
component body and toward each other. Axial lead components, such as resistors, are
mounted flush against the surface of the board.

CAUTION

Do not bend leads close to components (see
SOLDERED CONNECTIONS for technique).
The leads on tantalum capacitors are partic-
ularly subject to damage.

b. Solder the component leads to the conductor pattern. Avoid excessive heat and
solder, particularly with transistors and diodes. It is not desirable to fill the hole in
the board with solder.
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c. Wash the general area of repair using a typewriter cleaning brush and IBM cleaning
fluid (IBM part number 450608). Dry the affected area by wiping with a clean piece of
cloth or tissue.

9-58. PRINTED CONDUCTOR REPAIR. Two printed conductor defects may be found:
broken conductor, or delaminated conductor (raised land).

9-59. To repair a broken conductor, solder a 24 AWG solid wire jumper across the
break. The wire should overlap the printed conductor at least 1/16 inch on each end. If
the break is long, and the possibility of a short exists, use insulated wire stripped on
each end.

9-60. To repair a delaminated conductor, cut both ends of the loose section at a point
where the bond is not broken. After the loose section is removed, repair the conductor
using the same method used for a broken conductor.

9-61. EXTERIOR SURFACE COATINGS.

9-62. Figure 9-29 lists the solvents, reducers, primers and paints needed to refurbish
LVDCME coatings that become chipped, discolored, or otherwise defective.

NOTE

The dark gray, white, and black paints listed
in figure 9-29 for the functional areas and
panel markings are actually vinyl inks, orig-
inally applied by silk screen processes.

9-63. REPAINTING TECHNIQUES

9-64. The following paragraphs indicate the recommended consistencies for the paints
and other fluids needed to repair the exterior coatings of the LVDCME. A fine brush
should be used to retouch defective panel markings and any small scratches on the
LVDCME. For repainting areas greater than 1 in. square, the paint should be applied
by spraying.

9-65. SOLVENTS. The surface to be repainted should be thoroughly cleaned by wiping
it with the solvent indicated in figure 9-29. The surface should then be allowed to dry
for at least 30 minutes.

9-66. PRIMERS. If the coating has been marred so that the metal surface is exposed,
a primer coating should be applied before the paint is applied. The primer need not be
diluted for brush application; however, for spray application the primer should be diluted
with one part reducer to two parts primer. The primer coating should be air dried for
at least three minutes before paint is applied.

9-67. PAINTS. The paints need not be diluted for brush application; however, for spray
application the paint should be diluted with one part reducer to four parts paint. Four
or more sprayed coats should be applied, allowing a minimum time of one minute between
the application of each coat. For a non-textured finish, these applications are the finish
coat; however, for a textured finish these applications are only the first finish coat.
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NOTE

The number of paint coats required to ade-
quately repair the defective surface depends
on the depth of the defect and the thickness
of the original coatings.

9-68. If the final surface is to be textured, a second finish coat of paint should be
applied after the first finish coat has been air dried. The paint for this second finish coat
need not be diluted for brush application; however, for spray application the paint should
be diluted with one part reducer to eight parts paint. Five or more sprayed coats should
be applied, allowing a minimum time of one minute between the application of each coat.
(See note in preceding paragraph.)

9-69. TEXTURING AGENT. The texturing agent should not be diluted before being
sprayed as a fine mist coat over the second finish coat.
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SECTION X

DIAGRAMS

10-1. GENERAL.

10-2. The diagrams included in this section are Engineering drawings that are required
to maintain the LVDCME. The Engineering drawings consist of the following:

Figure 10-4. LVDCME AC Power Distribution Electrical Schematic Diagram
(LN 00. 03. 01.0)

Figure 10-5. Power Sequence, LVDCME and Computer, Electrical Schematic
Diagram (LN 00.03. 02.0)

Figure 10-6. LVDCME DC Power Distribution Electrical Schematic Diagram
(LN 00. 03. 03.0 and LN 00.03.04.0)

Figure 10-7. LVDCME Computer Power Distribution Electrical Schematic Diagram
(LN 00.03.05.0 and LN 00.03.06.0)

Figure 10-8. LVDCME Module Switching Power Distribution Electrical Schematic
Diagram (LN 00. 03. 07. 0)

Figure 10-9. LVDCME Self Test and Lamp Test Electrical Schematic Diagram
(LN 00. 03. 08.0)

Figure 10-10. LVDCME DC Power Distribution and Grounding Electrical Schematic
Diagram (LN 00. 03. 09.0)

Figure 10-11. Cable Drawing (AP, AZ and AN Cables) LVDCME to Computer and
Test Stand (LN 00.03.10. 0 and LN 00.03.11.0)

Figure 10-12. Tape Control Panel (01A2) Data Flow Diagram (LN 00. 04. 01. 0,
LN 00. 04. 02. 0 and LN 00. 04. 03. 0)

Figure 10-13. Memory Loader and Data Display Panel (02A1) Data Flow Diagram
(LN 00. 04. 04. 0 through LN 00. 04.11.0)

Figure 10-14. Interface Exerciser Panel (02A2) Data Flow Diagram (LN 00.04.12.0
through LN 00.04.19.0)

Figure 10-15. Module Switching Data Flow Diagram (LN 00. 04. 20. 0 through
LN 00. 04. 27.0)

Figure 10-16. Tape Reader and Tape Spooler Cabling Data Flow Diagram
(LN 00. 04. 28.0)

Figure 10-17. Power Cable (AU Cable) Data Flow Diagram (LN 00. 04. 29.0)
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Figure 10-18. Signal Cable (AT, N, AR, AS and AM Cables) Data Flow Diagram
(LN 00. 04. 30.0 through LN 00. 04. 34.0)

Figure 10-19. Module Switching, Self Check (AU Cable) Data Flow Diagram-
(LN 00. 04. 35.0)

Figure 10-20. Signal Cable (C', D', E' and AW Cables) Data Flow Diagram
(LN 00. 04. 36. 0 through LN 00. 04. 39. 0)

Figure 10-21. Memory Loader and Data Display Panel (02A1, Pushbutton/lamps IM1,
IM2, IMS and S/D) Data Flow Diagram (LN 00. 04. 40.0)

Figure 10-22. Signal Cable (AX, BC' and AV Cables) Data Flow Diagram
(LN 00. 04. 41.0 through LN 00.04.43.0)

Figure 10-23. Signal Cable (AM, AR, AT, N, AS, BC1, E1, D', and C' Cables) Self
Check Data Flow Diagram (LN 00.04.44.0 through 00.04.52.0)

Figure 10-24. Signal (Simplex Computer BB#2) Cable (AT, N, AR, AS, and AM Cables)
Data Flow Diagram (LN 00.04.53.0 through LN 00.04.57.0)

Figure 10-25. Relay Circuits Locations Data Flow Diagram (LN 00.04.58.0)

Figure 10-26. Relays on SMS Cards Data Flow Diagram (LN 04. 00.01. 0)

Figure 10-27. History Delay Lines Data Flow Diagram (LN 04. 00.02. 0)

Figure 10-28. Lamp Test Circuitry Data Flow Diagram (LN 04.00.18. 0 and
LN 04. 00.19.0)

Figure 10-29. Input Signals To Diode Cards Data Flow Diagram (LN 04.00. 20. 0)

Figure 10-30. LVDCME Second Level Logic Diagrams

Figure 10-31. Power Control Panel (01A1) Assembly Drawing

Figure 10-32. Tape Control Panel (01A2) Assembly Drawing

Figure 10-33. AC Power Gate (01B5) Assembly Drawing

Figure 10-34. Memory Loader and Data Display Panel (02A1) Assembly Drawing

Figure 10-35. Interface Exerciser Panel (02A2) Assembly Drawing

Figure 10-36. Connector Panel (02A3) Assembly Drawing

Figure 10-37. Computer Power Sequence Relay Gate (02A8) Assembly Drawing

Figure 10-40. Relay Card Printed Circuit Board Assembly (6901030)

Figure 10-41. AN1 Translator Printed Circuit Board Assembly (6901330)

Figure 10-42. AN2 Translator Printed Circuit Board Assembly (6901332)

Figure 10-43. TCI, DD1 Detect Printed Circuit Board Assembly (6901336)
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Figure 10-44. TC2, BO Detect Printed Circuit Board Assembly (6901338)

Figure 10-45. NA1 Translator Printed Circuit Board Assembly (6901340)

Figure 10-46. NA2 Translator Printed Circuit Board Assembly (6901342)

Figure 10-47. SCI Simulator Printed Circuit Board Assembly (6901344)

Figure 10-48. SC2 Simulator Printed Circuit Board Assembly (6901346)

Figure 10-49. Modified AN1 Printed Circuit Board Assembly (6901348)

Figure 10-50. 3. 6 K Resistor Printed Circuit Board Assembly (6901349)

Figure 10-51. Temperature Monitoring Printed Circuit Board Assembly (6901350)

Figure 10-52. SCR Resistor Printed Circuit Board Assembly (6901354)

Figure 10-53. AN4 Translator Printed Circuit Board Assembly (6901355)

Figure 10-54. GDI Printed Circuit Board Assembly (6901356)

Figure 10-55. SC3 Printed Circuit Board Assembly (6901358)

10-3. Automated Logic Diagrams (ALD's) are not included in the Manual but are supplied
separately. Paragraphs 10-13 through 10-19 describe the physical make-up of the ALD's.
Figure 10-1 lists the sheets of ALD's by Logic Page Number and IBM Page Part Number
that are required to maintain the LVDCME.

10-4. Reference is made between pages of the Electrical Schematic Diagrams, Data
Flow Diagrams and the ALD's. This reference is made by an "LN" seven-digit number
(xx.xx.xx.x) assigned to each page (or sheet). The "LN" seven-digit number is related
to the diagrams as follows:

Electrical Schematic Diagrams - LN 00.03.xx.x

Data Flow Diagrams - LN 00.04.xx.x and LN 04.00.xx.x

ALD's - LN 05. xx. xx.x

10-5. The "xx.x" in the "LN" numbers for the Electrical Schematic Diagrams and the
Data Flow Diagrams specify the sequence of page or sheet numbers. The "05" in the
ALD "LN" number specifies that the reference is to an ALD page. The entire LN
number for the ALD's is described in paragraph 10-15.

10-6. CIRCUIT CARD LOCATION CHARTS AND EDGE CONNECTOR LISTS.

10-7. Included with the ALD's are Circuit Card Location Charts and Edge Connector
Lists. The Circuit Card Location Charts (listed in figure 10-38) designate the SMS card
by type and IBM part number for each card location on the gate assemblies. Also, the
ALD sheet(s) on which the card appears and whether or not all of the circuits on the card
are being used is referenced on the Circuit Card Location Charts. The Edge Connector
Lists (listed in figure 10-39) list the edge connectors for each gate assembly, the signal
present on each edge connector pin, and the ALD sheet on which the edge connector pin
and signal appear.
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10-8. SECOND LEVEL LOGIC DIAGRAMS.

10-9. The second level logic diagrams are provided to aid in the analysis of the
LVDCME. These diagrams are arranged in a logical order by test set functions. In-
cluded with the second level logic diagrams is a chart of symbol definitions (figure 10-30,
sheets 1 and 2) that defines all the symbols used in the diagrams. Also included is a
block diagram (sheet 3) showing the relationship of the LVDCME functions.

10-10. The second level logic diagrams contain a table, in the lower left-hand corner of
each sheet, listing the ALD sheets (by LN number) that are represented on the sheet of
second level logic. In the upper left-hand corner of each sheet of the second level logic
diagrams is a table listing the origins (by sheet number) of the input signals and the
destinations (by sheet number) of the output signals. All input and output signals are
listed in the tables except timing signals and the signals whose origin or destination
appears on the data flow diagrams.

10-11. ASSEMBLY DRAWINGS.

10-12. The assembly drawings are provided to aid in the location of replaceable parts.
Only the assembly drawings that are required for part replacement are included.

10-13. AUTOMATED LOGIC DIAGRAM FORMAT.

10-14. PAGE LAYOUT. The automated logic diagrams contain page identification,
edge information, logic blocks, connecting lines, and an area for comments at the
bottom of each page. Figure 10-2 shows a typical logic page. Each page has a possible
logic format of five blocks wide and nine blocks long; thus logic blocks can occupy any of
45 possible positions.

10-15. PAGE IDENTIFICATION. As shown on figure 10-2, the following information
appears at the top of each logic diagram page:

a. Page part number (1), used for ordering a specific page or series of pages.

b. Title (2), a description of the logic contained on the page.

c. Equipment name (3), the abbreviation of the equipment name and the configuration
of the equipment.

d. Logic page number (4), a seven-digit number (xx.xx. xx.x) assigned to the logic
page. For explanation purposes, letters are used to designate each position in the num-
ber (AB, CD, EF, G).

(1) Positions A and B specify that the sheets are ALD's.

(2) Positions C, D, E, F, and G represent the page number sequence.

e. Comments (5), a list of edge-connector locations used for the entry and exit lines
on the logic page, and an area reserved for comments.

10-16. SIGNAL LINES. All lines entering or leaving a logic page are labeled and cor-
respond to the labeling on the logic page to which they interconnect. Lines enter on the
left side of the page and leave on the right side of the page. If a line leaves a page and
goes to several locations on another page, the line is usually distributed on the "to" page
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and not the "from" page. If a line leaves a page and goes to several other pages, but
carries the same line name, it is shown as a branched line on the "from" page.

10-17. EDGE INFORMATION. Data shown in vertical page coordinates 1 and 7 are
called edge information. Edge information includes names of input and output lines, and
numbers of the logic pages the lines appear on again. The first line contains the signal
name. The second line lists the number of the logic page on which the signal appears
again. The logic page number is directly opposite the signal line.

10-18. EDGE CONNECTORS. When a signal or service wire enters or leaves a panel,
it may be routed through an edge connector. Signal lines connected to edge connectors
are indicated by an asterisk or lozenger and a number or letter combination (e. g., *2,
*C, EJl, OF, Id , etc.) located on an entry or exit line. These notations refer to edge
connector locations and pin letters given at the bottom of the logic page.

10-19. LOGIC BLOCKS. To simplify the logic pages, logic blocks are used to repre-
sent the SMS card circuits. A basic electronic function is usually represented by a
single block, but some functions may require more than one block. In the case of mul-
tiple circuits on one SMS card, each circuit is represented by a separate logic block.
The standard format of the logic block is shown on figure 10-3, and is explained as
follows:

a. Timing. The timings of special circuits, such as single shots, oscillators, and
delays, are printed above the logic blocks.

b. Functional Symbol. This symbol consists of a sign (when used) and letter(s) that
indicate the type of circuit.

c. Machine Feature Index. This code indicates the configuration of the equipment.
BA indicates the basic configuration.
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Logic Page
Number

05.00.01.1

05.00.02.1

05.00.03.1

05.00.04.1

05.00.05.1

05.00.05.2

05.00.06.1

05.00.07.1

05.00.08.1

05.00.09.1

05.00.10.1

05.00.10.2

05.00.11.1

05.00.11.2

05.00.12.1

05.00.13.1

05.00.14.1

05.00.15.1

05.00.16.1

05.00.17.1

05.00.18.1

05.00.19.1

05.00.20.1

05.00.21.1

05.00.22.1

05.00.23.1

05.00.24.1

05.00.25.1

05.00.25.2

Page Part
Number

6901050

6901C51

6901052

6901C53

6901054

6902194

6901055

6901056

6901057

6901058

6901059

6902170

6901060

6901061

6901062

6901063

6901064

6901065

6901C66

6901067

6901068

6901C69

6901070

6901071

6901072

6901073

6901074

6901075

6902285

Logic Page Page Part
Number Number

05.00.25.3

05.00.25.4

05.00.26.1

05.00.27.1

05.00.28.1

05.00.29.1

05.00.30.1

05.00.31.1

05.00.32.1

05.00.33.1

05.00.34.1

05.00.35.1

05.00.36.1

05.00.37.1

05.00.38.1

05.00.38.2

05.CO.39.1

05.CO.40.1

05.00.41.1

05.00.42.1

05.00.43.1

05.00.44.1

05.00.45.1

05.00.46.1

05.00.47.1

05.00.48.1

05.00.49.1

05.00.50.1

05.00.51.1

6901440

6902286

6901076

6901077

6901C78

6901079

6901080

6901081

6901C82

6901083

6901084

6901085

6901086

6901087

6901088

6901089

6901C9C

6901091

6901092

6901093

6901094

6901096

6901097

6901098

6901099

6901150

6901151

6901152

6901153

Logic Page
Number

05.00.52.1

05.00.53.1

05.00.54.1

05.00.54.2

05.00.55.1

05. 00. 56.1

05.00.57.1

05.00.58.1

05. CO. 59.1

05.00.60.1

05. CO. 61.1

05.00.62.1

05.00.63.1

05.00.64.1

05.00.65.1

05. OC. 66.1

05.00.67.1

05. 00. 68.1

05.00.69.1

05.00.70.1

05.00.71.1

05.00.72.1

05.00.73.1

05.00.74.1

05.00.75.1

05.00.75.2

05.00.76.1

05.00.76.2

05.00.76.4

Page Part
Number

6901154

6901155

6901156

6902178

6901157

6901158

6901159

6901160

6901161

6901162

6901163

6901164

6901165

6901166

6901167

6901168

6901169

6901170

6901171

6901172

6901173

6901174

6901175

6901176

6901177

6901178

6901179

6901180

6901182

Figure 10-1.
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Logic Page
Number

05.00.76.5

05.00.76.6

05.00.76.7

05.CC.76.8

05. 00. 76. 9

C5.CC.77.1

05.00.78.1

05.00.79.1

05.00.80.1

05. CO. 81.1

05.00.81.2

05.00.82.1

05. 00. 83.1

05.00.84.1

05.00.85.1

05.00.86.1

05. CO. 87.1

05. CO. 88.1

05.00.89.1

05. 00. 90.1

05.00.91.1

05.00.92.1

05. 00. 93.1

05.00.94.1

05.00.94.2

05.00.95.1

05.00.96.1

05.00.97.1

05.00.98.1

Page Part
Number

6901183

6902389

6902386

6902387

6902388

6901184

6901185

6901186

6901187

6901188

6901189

6901191

6901192

6901193

6901194

6901197

6901198

6901199

6901250

6901251

6901252

6901253

6901254

6901255

6901256

6901257

6901258

6901259

6901260

Logic Page
Number

05. CO. 99. I

05.01.00.1

05.01.01.1

05.01.02.1

05.01.02.2

05.01.03.1

05.01.04.1

05.01.05.1

05.01.06.1

05. 01. 06. 2

05.01.07.1

05.01.09.1

05. 01. 11.1

05.01.13.1

05.01.14.1

05.C1.14.3

05. 01. 14. 2

05.01.15.1

C5. 01. 16.1

05.01.17.1

05.01.19.1

05.01.20.1

05.01.21.1

05.01.22.1

05.01.23.1

05.01.24.1

05.01.25.1

05. 01. 25. 2

05.01.25.3

Page Part
Number

6901261

6901262

6901263

6901264

6902379

6901265

6901266

6901267

6901268

6901269

6901270

6901271

£901272

6901273

6901274

6901276

6901275

6901277

6901278

6901279

6901280

6901281

6901282

6901283

6901284

6901285

6901286

6902174

6902175

Logic Page
Number

05.01.26.1

05.01.26.2

05.01.26.3

05. 01. 26. 4

05.01.26.5

05.01.27.1

05.01.28.1

05. 01. 28. 2

05.01.29.1

05.01.30.1

05. 01. 30. 2

05.01.30.3

C5.C1.30.4

05.01.30.5

05. 01. 31.1

05.01.32.1

05.01.34.1

05.01.35.1

05.01.36.1

05.01.37.1

05.01.38.1

05.01.39.1

05.01.40.1

05.01.43.2

05.01.43.3

05. 01. 43. 4

05. 01. 43. 5

05.01.44.1

05.01.45.1

Page Part
Number

6901287

6902171

6902176

6902177

6902382

6901286

6901289

6901291

6901292

6901293

6901294

6902173

£902384

6902385

6901297

6901298

6901450

6901451

6901452

6901453

6901452

6901455

6901456

6901477

6901478

6901479

6901480

6901481

6901482

Figure 10-1. LVDCME Automated Logic Diagrams (Sheet 2)
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Logic Page
Number

05.01.46.1

C5. 01. 47.1

05. 01. 47. 2

05. 01. 48.1

C5. 01. 49.1

C5. 01. 50.1

05. 01. 51.1

05.01.52.1

05.01.53.1

05. 01. 53. 2

05.01.54.1

05.01.55.1

05.01. 55. 2

05.01.56.1

05.01.57.1

05.01.58.1

05. 01. 59.1

05.01.60.1

05.01.61.1

05. 01. 61. 2

05.01.62.1

05.01.63.1

05.01.64.1

05.01.64.2

05.01.64.3

05.01.64.4

05.01.64.5

05.01.64.6

05.01.65.1

Page Part
Number

6901483

6901484

6901485

£901486

6901487

6901488

6901489

6901490

6901491

6902380

6901492

6901493

6902381

6901494

6901497

6901498

6901499

6901550

6901551

6901552

6901553

6901554

6901555

6902172

6902394

6902398

6902450

6902399

6901556

Logic Page
Number

05.01.65.2

05.01.65.3

05.01.66.1

05.01.67.1

05.01.68.1

05.01.69.1

C5.C1.7C.1

05.01.71.1

05.01.72.1

05.01.73.1

05.01.73.2

05.01.73.3

05.01.73.4

05.01.73.5

05.01.74.1

05.01.75.1

05.01.76.1

05.01.77.1

05.01.77.2

05.01.78.1

05.01.79.1

05.01.80.1

05.01.81.1

05.01.81.2

05.01.82.1

05.01.83.1

05.01.84.1

05.01.84.2

05.01.85.1

Page Part
Number

6901557

6901558

6901559

6901650

6901651

6901652

6901653

6901654

6901655

6901656

6901657

6901658

6901659

6901682

6901659

6901684

6901685

6901686

6902383

6901687

6901688

6901689

6901690

6902168

6901691

6901692

6901693

6902378

6901694

Logic Page
Number

05.01.86.1

05.01.86.2

05.01.87.1

05.01.88.1

05.01.89.1

05.01.90.1

05.01.91.1

05.01.92.1

05.01.93.1

05.01.94.1

05. 01. 94. 2

05.01.95.1

05.01.96.1

C5. 01. 97.1

05.01.98.1

05.01.99.1

05.02.00.1

05.02.00.2

05.02.00.3

05.02.00.4

05. 02. 01.1

05.02.02.1

05.02.03.1

05.02.04.1

05. 02. 05.1

C5. 02. 06.1

05.02.07.1

05. 02. 08.1

05. 02. 09.1

Page Part
Number

6901699

6902377

6902050

6902C51

6902052

6902053

6902054

6902055

6902056

6902C57

6902C58

6902059

6902060

6902061

6902062

6902063

6902064

6902390

6902391

6902392

6902C65

6902066

6902067

6902068

6902069

6902070

6902C71

6902072

6902073

Figure 10-1.
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Logic Page
Number

05.02.10.1

05. 02. 11.1

05.02.11.2

05.02.12.1

05.02.13.1

05.02.14.1

05.02.15.1

05. 02. 16.1

05.02.17.1

05.02.18.1

05.02.19.1

05.02.20.1

05.02.21.1

05.02.22.1

05.02.23.1

05.02.24.1

05.02.25.1

05. 02. 26.1

05.02.27.1

05. 02. 28.1

05.02.29.1

05.02.30.1

05.02.31.1

05.02.32.1

05. 02. 33.1

05.02.34.1

05. 02. 35.1

05.02.35.2

05.02.36.1

Page Part
Number

6902074

6902C75

6902393

6902C76

6902C77

6902C78

6902079

6902080

6902081

6902082

6902083

6902084

6902086

6902087

6902088

6902089

6902090

6902C91

6902C92

6902C93

6902C94

6902095

6902C96

6902C97

6902C98

6902099

6902152

6902359

6902153

Logic Page
Number

C5. 02. 37.1

C5.02.38.1

05.02.39.1

05.02.40.1

05. 02. 41.1

05. 02. 42.1

05.02.43.1

05. 02. 44.1

05.03.01.1

05.03.02.1

05. 03. 03.1

05.03.04.1

05.03.05.1

05.03.06.1

05. 03. 07.1

05.03.08.1

05.03.09.1

05.03.10.1

05. 03. 11.1

05. 03. 12.1

05. 03. 13.1

05.03.14.1

05.03.15.1

05.03.16.1

05.03.17.1

05.03.18.1

05. 03. 19.1

05.03.20.1

05.03.21.1

Page Part
Number

6902154

6902155

6902156

6902157

6902158

6902159

6902160

6902161

6902162

6902163

6902164

6902165

6902166

6902167

6902287

6902288

6902289

6902290

6902291

6902292

6902293

6902294

6902298

6902299

6902350

6902351

6902352

6902353

6902354

Logic Page
Number

05.03.21.2

05.03.21.3

05. 03. 22.1

05.03.23.1

C5. 04. 01.1

05.04.02.1

05.04.03.1

05.04.04.1

05. 04. 05.1

05.04.06.1

05. 04. 07.1

05.04.08.1

05.04.09.1

05.04.10.1

05.04.11.1

05.04.12.1

05.04.13.1

05.04.14.1

05.04.15.1

05.04.16.1

05.04.17.1

05.04.18.1

05.04.19.1

05.04.20.1

05. 04. 21.1

05.04.22.1

05. 04. 23.1

Page Part
Number

6902355

6902356

6902357

6902358

6902262

6902296

6902297

6902180

6902181

6902182

6902183

6902259

6902260

6902261

6902184

6902185

6902186

6902187

6902188

6902189

6902250

6902251

6902252

6902253

6902254

6902255

6902256

Figure 10-1. LVDCME Automated Logic Diagrams (Sheet 4)
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Edge Connector Locations

Figure 10-2. Typical Logic Page
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FUNCTIONAL
SYMBOL

INPUT PIN

--D
MACHINE FEATURE
INDEX

VOLTAGE LEVEL

INPUT PIN

CARD TYPE

INDICATES AN
UNLOADED COLLECTOR

OUTPUT PIN
(NOTE 1)

VOLTAGE LEVEL

DENOTES ENGINEERING
CHANGE LEVEL OF
LOGIC BLOCK

LOCATION OF SMS
CARD IN TEST SET

NOTES A PARTICULAR BLOCK
CONFIGURATION FOR THE
CARD

LOCATION OF LOGIC
BLOCK ON ALD PAGE

NOTES:
1.

2.

IF THE OUTPUT PIN IS SHOWN IN THE TOP HALF OF THE LOGIC BLOCK,
THE OUTPUT IS OUT OF PHASE WITH THE INPUT(S). IF THE OUTPUT PIN
IS SHOWN IN THE BOTTOM HALF OF THE LOGIC BLOCK, THE OUTPUT
IS IN PHASE WITH THE INPUT(S).

WHEN A LOGIC BLOCK HAS NO INPUTS THE LETTERS LISTED TO THE LEFT
OF THE BLOCK INDICATE THAT THESE PINS ARE JUMPERED TOGETHER.

Figure 10-3. Typical Logic Block
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REDRAWN WITH CHANCE R W->-
E.O.PWR ON'INT

(9020J29.S)
00.04.12.06.0. PWR CONT

02A3J3-H
00.03.10.0

E.O.PWR ON INT
02A3J23-C
00.03.10.0

02A11 52 02A1VS1

£. O. PWR CONT <
02A3J21-C
00.03.10.0

(9020J29-y)
00.04.42.00185 GRD

rOIAII W2F1
'

1 PWR OFF
I01A1S6 O.NC

01A11CRD o

02A11B1 ,
00163 CRD

(6901430)WE LINE B /J-. LOAD B

01B5>01B5S01B5R8
R6

TA RWR I fJDCRD
01A11.W1-E15
00.03.09.0

T A P W R O F F (NO
01A2 D S 2 0 - 3
00.04.01.0

:A PWR ON IND S-
01A2 D520-1
00.04.01.0

T A P W R

CHASSIS CRD)
01A3P01-2of -
00.04.28.0 )

01.0
-26.5VDC
01A11W1D10
00.03.09.0

00.04.36.0fGRB
00.04.37.olblB'

ACR
+20COMP

01A11 J2
2/O.3

o 0 2 B 6 C B D
(6902700)

LN 00.03.01.0R E F E R E N C E D R A W I N G
01A3P01 -18

( R E A D E R )
00.04.28.0

115 VACR
01A3 P01-21
00.04.28.0

INTERN1TIONM. BUSINESS HHCHIHES CORP.
FEDE*«L STtTEMI DIVIIION

01A3P01-19
00.04.28.0 I 0 24 VAC DI5T<,

(02A3J23-J)
00.03.10.0

ELECTRICAL SCHEMATIC,
LVDCME A.C.POWER DISTRIBUTION

' 01A9TB1-6
00.03.08.0

Figure 10-4. LVDCME AC Power Distribution
Electrical Schematic Diagram (LN 00.03.01.0)
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REDRAWN WITH CHANGE >!W+

01A7-V BINDING POST
00.03.03.0

CR14 E27 E30 C R15 £29

K9-01B7D01-Q
05.01.90.1

TO-AA-00.03.06.0
> T O K15-7

00.03.06.0

A C M E PWR SEO ON

TO K14C-12
00.03.06-0

01A11W1E4-QO.03.09.0

COMP PWR ScO ON

I 01A1S2

INTERLOCK
02 A3 J22-b
00.01.33.0

(00.04.£6.0 FOP,
SBB2)

0)B7 DO1 -R
04.00.20.0 I

02A8 R2-1
00.03.06.0

TB2"'9|—1 I JUNCTION1 t±T~ls'> 1
I BOX CABLE I

FB2-20

HLT CRD
. 02A11 W2-C10<?°'A 1

• 00.03.09.0 > 01A1E36

01A1R37

01AIE62
01 AIE2

R E F E R E N C E DRAWING L N 00 03 02 01 OI'AIIWI'BS PWR HU

00.03.09.0

TC SEQ OFF
01B7001M
05.01.94.2

NOTES:
1. ALL P O W E R C ROUNDS ON 02 A 8 R E T U R N

T H R O U G H I 86- 21.
-»COMP INTLK RET

0 2 A 3 J6-HH
00.03.11.0

IE ERR ARRAY
05.01.94.2

9 0 2 0 J 2 9 - W
00.04.43. TEMP NORM |ND( cJ

05.01.94.2 |

I

I

T B 6 - 2 1 R E T U R N S 10 0 2 A 1 1 W 1 -E l
2 . ALL P O W E R C R O U N D S ON 01A9 R E T U R N

ELECTRICAL SCHEMATICT H R O U C H T B 4 - 2 0
T B 4 - 2 0 R E T U R N S T O 0 1 A 1 1 W 1 - E 1 P O W E R SEQUENCE, LVDCME AND

PACE

IE ERR PACE IND '' V*-)/ ' cl

05.01.94.2 ' I I

ALL P O W E R C R O U N D S ON 01A1 R E T U R N
TO 01A11W1-E4

3.*NUMBERS R E F E R T O L O C I C NUMBERS
U S E D - I N S E L F CHECK O N L Y

TEMP HIGH IND
05.01.94.2 " | |

COMP TEMP

FROM CS INI
0 2 A 3 J23 -L
00.03.10.0

Figure 10-5. Power Sequence, LVDCME and
Computer, Electrical Schematic! Diagram
(LN 00.03.02.0)
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-26.5 VDC f

01A5 P

01A9TB3
01A9 KtOD 01A9TB3

01A9 K2 A.6.C.D 01A9TB2

I'

3J 01A,'
3? 01A9K3A

' 01 A9 1>01A9E9 A

! : 01A9 CRS

2
o—o.

6(5112 NFJ REOIiAWN WITH CHANCEHWH |SWETITCH

01A11W1 (00.03.09.0)

A f*

8

i n
4

-26.5-V

-26.5-V

| BIO

1

01 A 1 1 W 1 (00.03.09.6)

TO

-12VDC .

-12 ACME+V ,

; - f 0 2 A 2 X D S 9 1 - 5 00.04.14.0

5 0 2 A 2 XOS56-5—00.04.13.0

0 2 A 2 X 0 5 2 5 - S 00.04.15.0

r-f02A2 XOS13- ; 00.04.14.0
r-C01A2 X D S 2 1 - 5 00.04.02. 0
r-l 02A1 XD518-5 00.04.05.0
•-f 02A1 XOS 77-D 00.04.04.0
-f 0 2 A 1 X D S 6 3 - 5 00.04.09.0

M 02A1XDS 27- 5 00.01.07.0
02A11W2 (00.03.09.d)

X

-oC3
-oC2

02A11W2 (00.03.09.0)

R E F E R E N C E DRAWING LN 00.03.03.0

ryu

ELECTRICAL S C H E M A T I C ,
LVDCME D.C.POWER D I S T R I B U T I O N

03640 F 6901001

Figure 10-6. LVDCME DC Power Distribution
Electrical Schematic Diagram (LN 00.03.03.0
and LN 00.03. 04. 0) (Sheet 1 of 2)
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'0 39 | 38 | 37 | 36 | 35 I 34 | 33 1 32

<— CCj
(. ) ITU :MM Honct

O 8 66112-NF R

O
O
ho

E . 01A1 T P 1 B '

01A1 87 A 0 1 A 1 E 4 01A9K6-10

ĵ VwVO^-, <01A,R23 00.03.08.0
2rJ> -f-s ^01A1R23 01A9TB1

549Jl> | , A n i A l F H 01A9K10B 01A9TB4 02A11W2

°'A'» l4$ " C ?5- Ol io tns 1° " 0 n 00 + 12 LVDCME +V

T *- .-' * '5" » o " ' " o /" J\' — 0 • 1 ' +12 LVDCME +S 1

01A8PS1 5 ^±J „ I 0 0 1 A 9 E 1 2 \L

Q, 01A9CRZ2 °- i o iA9CR6 °5 1

^ " ' U ' ' | Q1A9 TB3
W 01A9T83 3° ; 0 1 A 9 K 9 U01A9E11 p— -. , "V_^_

® + 1 7 , . 1 5 4 0 -0—0 f — i t-̂ -i+ " J-5 (4) | / . ' •, _^^^ . .). c » 15 I I - I I

' Q I ' 'I -̂'o I i I I +'2 .VDCME -5 oE6

V (T*l +12 LVDCME -V Cr7

^^

0 2 A 1 1 W 2

OT C H A S S I S CRD

c 01A1 T P 1 6

200 Si ' 1

C C W 0 1 A , R , 0 C W |°1A1E5

2p 'fc y 01A9TB 4

0" ' - '1 > ° ' 9 01A1 E12 no Q I 1 1
,1 ''I'' J2 16 01A9K11C 12 • 0 -c^o -6 LVDCME -V 1

f . '-•!•-' K l l - F 6 0 , , ^ 6 _ L

... ... T ?" •• -,n 7 A 0 1 , n E o b I4,, - 6LVDCME -V A t t°l

f3> ' - -' | f ° 2- S.01A9CR13 -6 LVDCME -S \

~ ,, 10 f—*™ O I A 9 K 1 2 C 1 o7 1 . ^
1 .,_ (i) •' "* ° K13-F 54 LJ r 0 0 1 A 9 E 2 6 A6

0 1 A 6 P 1 'U _v „ -* OU t 01A9 K13C I I

^ IH -6 = .TS , ,'>. ( - > « . - 1 n » n ° 1 i II
V-/ A t M - " W I I 1 i , /" ' ' 1 1 I I O ^ A I I W ^

. . (-TN I I I I „ c I I i 1 - 6 LVDCMb + S

+ ,,Q 4-v Q -6 LVDCME +V oc»

w CHASSIS CRD • '
p r £ p r £ p r £ ( v j ^ f £ [ )P/ \VV| |>JC

1

LIST OF M A T E R I A

Er ::: "%•>». ̂ ^ ..-«

sî ihrtf^^
. ^ /\ """""
= «••!/ KttiK BJFJf-Ji °*" ^«
e I'Sif \ i? v
8 / S

40 3» 1 3» | 37 | 36 | 35 1 34 1 33 1 32

+

1 3.
REVISIONS

DEtCRIPTIOH D«TE CHI IrmovAL

EDRAWN WITH CHANCE ty/t- SWETITCH

E

(00.03.09.0')

0

(00.03. 09.0)

c

(00.03.09.0)

i M no r>7 r\/\ n

.DU.V"." NO. trail*,™. ;,"."",; ,„"".. "N'o"
L OR PARTS LIST

INTERHtTIOHll BUSINESS X1CHIKES CORP.

E L E C T R I C A L S C H E M A T I C ,
LVDCME D.C.POWER D I S T R I B U T I O N

03640 F 6901 001

ic.KNONE " I'"" 4
I 31

Figure 10-6. LVDCME DC Power Distribution
Electrical Schematic Diagram (LN 00.03.03.0
and LN 00. 03. 04. 0) (Sheet 2)
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REDRAWN WITH CHANCE I f/J/»

01A1TP5 01A1TP12

02A8K27 O02A8E36

' i 02A8CR17

' 02A8E33

02A8CR16

02A8E3502A8K35C.D ' I 02A8K26

LVDC ^
MEMORY
RETURNS

01AUP6 01A1TPI3
0 2 A 1 1 W 2 (00.03.09.0;

01A1 R27
5.1 K

01A1E26

OlA) R28
5.IK

01A1 E27 0 2 A 8 T B 4

02ABX36F 02A8E56

02A3 T B 3

R.EFERENCE DRAWING |_ N 00.03 05 0
N O T E S :

1. T H I S C O N N E C T O R IS RE F E R ENCED.TO
LN 00.03.11 .0

2 . T H I S C O N N E C T O R IS M* E R E N C EC TO
LN 00.03.10.0 IKTERNATIOML BUSKESS I1CHIIIES CORP.

- ' ' FEBEI1L ITITtlt BI¥IIIBI
• IBIItl IVI. It* TBII-fl. •. T.

ELECTRICAL-SCHEMATIC,
IVCUE COMPUTER P O W E R DISTRIBUTION

F 69.01001

Figure 10-7. LVDCME Computer Power Dis-
tribution Electrical Schematic Diagram (LN
00.03.05.0 and LN 00.03. 06.0) (Sheet 1 of 2)
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REDRAWN WITH CHANCE fl

A A
02A3J6

NOTE 1
01A1 TP7 01A1

100 Jl

ccw° ' 4 1 R 2 cw

/ ^CHASSIS CRD

NOTE:
1. T H I S C O N N E C T O R IS R E F E R E N C E D TO

IN 00.03.11 .0

LN 00.03.06.0
R E F E R E N C E DRAWING

ELECTRICAL SCHEMATIC

Figure 10-7. LVDCME Computer Power Dis-
tribution Electrical Schematic Diagram (LN
00.03.05.0 and LN 00.03.06.0) (Sheet 2)
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ICC .ft
CCW 01AI R6 CW

f t? C H A S S I S CRD

01A1 TP3 0141 TP10

01A1E210 001A1E22

01 Al R33<
5.1 K

>01A1 R34
? 5.1 K

01A1TP2 01A1TP9

m CHASSIS GRO

0 2 A B T B 4

+ 6 M S - V RET
02 Al l W2 -04
0 0 . 0 3 . 0 9 . 0

0 2 A 6 K39 A.B

A 8 K36

0 2 A 8 K 3 8 A . B
2

<? 7

02A8E.42

4 02A8 CR21

02A8 £41 Q 2 A 8 K 3 7 B

12

02*8 K39 C.D

T B 6

15

0 2 A 8 K 3 1

r

1 T-

— i 0 2 A 8 T B 4
>J

16 -*-Mjl B

) 2
i

7

02 A 8 E 4 4

; 02A8 CR22

i > 0 2 A S E 4 3 0 2 A 8 K

6 —

66112-NF REDRAWN WITH CHANC

02A6TB6

01B8TB1 (00.03.09.0')

-tr.l2MS RETURN ,
LN Oti.ba.22.0 v

I NT ER I OCK
J5-K

00.04.34.0. .

(00.04.57.0 FOR SBB2)

0 2 A 8 T B 4

-»

!«"~* i
14

16

17

+ 6MS*V

+ 6MStV 1
+ 6MS+S

_1
D

01A11W2 (00.03.09.OV

+ 6MS RETURN
IN 00.04.22.0
IN 00.04.23.0

N O T E S :
1 * N U M B E R S R E F E R T O I.OCIC N U M B E R S

U S E D I N S E L F C H E C K ONLY
2 . T H I S C O N N E C T O R I S R E F E R E N C E D T O

LN 00 .03.10.0
3 . T H I S C O N N E C T O R - I S R E F E R E N C E O T O

I N 00.03 .11 .0

R E F E R E N C E DRAWING LN 00.03.07.0

/
*>••[/ teaK

E L E C T R I C A L SCHEMATIC ,
L V D C M E MODULE SWITCHING
P O W E R DISTRIBUTION

F 6901001

Figure 10-8. LVDCME Module Switching Power
Distribution Electrical Schematic Diagram
(LN 00.03.07.0)
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REDRAWN WITH CHANCE! ")SM-

-3 -3 -3 +6 +6 +6 + 12 +12 +12 +20 +20 +20 +20 +20
MEM CC LOGIC MEM CC LOGIC MEM CG LOGIC CG AC BC AL BL
TP22 TP21 TP20 T P 2 5 1P24 T P23 IP28 T P27 TP26 TP29 IP30 IP31 IP32 TP33

\/ \/

£59 6E60 6E61 OE50 OE49 OE48'OE51 G E 52 OE53 OE54 6E55 6E56
IK «>5.1K<J5.1K WlK ?5.1K>5.1K>5.1K > 5.1 K > 5.1 K > 5.1 K > 5.1 K

R49 <350 <R51 <R40d~b ̂  "i ,d~b, d

I I AJ B C_ 0) EJ

00.04.35.0
SCMSC1
0 2 A 3 E 6 9
00 .04 .35 .0 TP36 TP37 TP38 TP39TP40 TP41

RET RET RET RET RET RET

SCMSG2
02A3 E49
00.04.35-0

TP46 TP47 TP48 1P49 TP50 T Pbl
GRD GRD GRD GRD GRD GRD

V

- 2 6 . 5 V D C
01 All W1-D10
00.03.09.0 T C I R

0 1 A 2 S 2 1 B - N O
00.04.02.0I 5WLAMPTEST02-A1

0 2 A 1 S 3 6 B - N O
0 0 . 0 4 . 0 4 . 0 T P G R D

01 Al l W 1 - G 2
00.03.09.0

SW LAMP T E S T 01-A2
0 1 A 2 S 1 0 A - N O
00.04.01. 0
L A M P T E S T 2
0 2 B 4 E 0 2 R
LN 04.00.18.0

+ 4V
01A3 P01-14
00.04.28.0S W L A M P T E S T 0 2 - A 2

0 2 A 2 S 5 9 B - N O
00.04.14.0 INH IB IT

01A3 P01-13
00 .04 .28 .0

L A M P T E ' , < ' .
0 1 B 8 T B 2 - If
00.03.09.0

L A M P T E S T 1
01B1 BOi R
LN 04.00.18.0 00.03 .01 .0 I

L A M P T E S T I N T
0 1 A 2 S 2 0 A - C
00.04.01.0
L A M P T E S T 3
02 B6 A02R
LN 04.00.19.0

L A M P TEST 5
0 1 B 8 T B 2 - 1 G
00.03.09.0

- 1 2 A C M E
01 All Wl D8
00.03.09 .0

L A M P T E S T 6
0 2 B 6 A 0 2 Q
04.00.19.0

R E F E R E N C E D R A W I N G

LN 00.03.08.0

NOTES: 1 . ALL P O W E R . G R O U N D S ON 01A 9 R E T U R N T H R O U G H T B 4 - 2 0 . T B 4 - 2 0 R E T U R N S T O
'01 All Wl - E 1

2 . A L L POWE R GROUNDS O N 0 2 A S R E T U R N T H R O U G H T B 6 - 2 I . T B 6 - 2 1 R E T U R N S T O
02A11 Wl -E l

3. 02A3J9 IS USED FOR SELF CHECK ONLY AND CABLE IS REFERENCED TO 1090J7 ON
LN 00.03.11-0 ELECTRICAL SCHEMATIC,

LVDCME-SELF TEST AND LAMP T E S T4. 02A3J10 IS USED FOR SELF CHECK ONLY AND CABLE IS REFERENCED TO 1090J6 ON
LN 00.03.10.0

5. 02A3J21 IS USED FOR SELF CHECK ONIY AND CABLE IS REFERENCED TO 9039J3 ON
LN 00.03.10.0

Figure 10-9. LVDCME Self Test and Lamp Test
Electrical Schematic Diagram (LN 00. 03. 08. 0)
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0186}
7 6 5 4 3

0 2 B 6

7 6 5 1 3 2 1 7 6 5 4 3 2 1 7 6 5 4 3 2

J[

7 : 6 5 4 3

cc

COMP CONN
02A3 TB3-13.14
00.03.05.0
NOTE 1 E

COMP REFCRD4 o"
.02A3 J22-E ,'
00.04.33.0 'i
(00.04.56.0 FOR SBB

COMP REF GRDiJ-
02A3 J14 -T
00.04 .30.0
(00.04.53.0

FOR SBB2)NOTE 2

O O O
23 22 21 ;

24 23 22 21 20

BB
ACME CRO
01A1 IP15

0 2 A 1 1 W 2

"COMP REF GRD 3 H L T G R D J
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00.04.31.0
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• 04.0+i2ACME-Vf-
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N O T E 1
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[ 01A1TP8
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O I A 9 T B 1 -12
00.03.08.0

< LAMP T E S T 4
01A9TB1-11
00.03.OB.0
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_ 6 4 C M E + S^ -•--
0 1 A 9 T B 4 - 1 6
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. N O T E 1 |

+6 M S - V R E T . . - - ._ . .
0 2 A 8 T B 4 - 1 5 SBB2) NOTE 2
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rO O O O O O
6 5 4 3 2 1

COMP REF CRD 5
02A3J5-B
00.04.34.0
(00.04.57.0
FOR SBB2)
NOTE 2

-6ACME-SJ-
01A9TB4-14
00.03.04 0
NOTE 1

6' 5 4 32

f -6 AC ME-V

—T-12ACME-V 0 1 A 9 T B 4 - 3
01A9T82-9 00.03.04.0
00.03.03.0 N O T E 1

t NOTE 1.

'5[7 fir

( - 3 VDC
0 2 A 3 T B 4 - 6
00.03 .06.0

' 4 ŝrr«rr,

-(-12 ACME+V
01A5+VBINOINGPOST
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îib̂ =
r
i i

1 i

' 1'
1 g^LJ

i
I_02A1S45

1 6t |

HE VIS
t'uLlMM MOTICI

P|^,,,;NG

1

,1 DTDRSIGN
-o- IND
I 05.01.13.1

,' TRSIGN
-o- IND -12 V[
T 05.00.28.1

-t-SW SIGN
I 05.00.12.1

IONS
M^vmiM

KCr^CAWs v.,r* r-*«.NGC
MTI |c>»| WW¥M

^"v**H ts*«T'r'~

•
r02A1DS59 "1

' ./->
1 V/V a DTDR81
I i " O-IND
| | 05.01.13.1

I5 'Q i! TRB1
)C-o-l n o- IND

r i 05.00.28.1

1 i t-SWBI
I A < , 05.00.13.1

i f1 • 1
1 1 1
|

JL
I

TO! ATDS67 I

4(^1 !
\Cy t< DTDRB2

r " O-IND

I 05.01.13.1

lO '
s HV ,' TRB2

-o-* <-Tl o-IND -12VDC--

r
A Jo

t.
1

IA
L02A1S62

911
• IQB

-| 05.00.28.1

H-SWB2
1 0500.13.1

i 4-
1 05.00.09.1

•
1

•;: .£; ."C-e-SA,:̂  •/,-
':y(::,.. ̂ *iA~^«-* '•*
;£ "«•. ^?jr^zy î*' ^
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1 tome! OF

I. AND
?. AND-lnverter
3. AND-OR-lnverter
4. Clock Driver
5. Detector
6. Delay
7. Delay dock Matin
t. ostiyLnMirin
9. Drive/ Tenrirafc*
la hterter
11. taverter-Or

SYMBOL INDEX

12. UtchLl
13. Latch 12
14. Wen 13
15. Latch U
HL Latch 13
17 Latch 16
18 Latch L7
19t Latch L8

20. Lamp Driver
21. LJne Driver
2£ Oscillator

SYMBOL DEFINITIONS

23. OR-lnverter
24. Power Driver
29. Relay Driver
26. Single Shot (Dual Inputl
27. Single Shot llri-lnputl
2& Translator
2a Translator Inverter
30. Tratch
31. Trigger!
32. Trigger 2

A logic "one" is a -oVDC (or -12VDCI level and a logic
"zero" is a OVDC level unless otherwise noted

INDEX
NO.

1.

2.

3.

4.

5.

6.

7.

i.

1.

10.

11.

SYMBOL
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wttipl.lv
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DLY

^>

t>
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DLC

DRVF

DT

I

10

—

-

>—

NAME

AND

ANDHNVERTER

ANO-OR-
INVERTER

CLOCK DRIVER

DETECTOR

DELAY

DELAY CLOCK
MONITOR

DELAY LINE
DRIVER

DRIVER TERM-
NATDR

INVERTER

INVERTER-OH

DESCRIPTION

When all Inputs are "T.the output Is a "1". I any input is a
"O'.the output is a "0".

When all inputs are "l",the output is a 'V. V any input Is a
"0".the output is a "1".

Inputs -outputs are the same as an And-lnvert. The output
transistor allows the outputs of several And-Or-lnverter to be
connected (Andedl together. A "0" output of any AO of an
"ANDed" group of AC'S will form a "V1 output from the group.

Level shlfter-a "1" Input (low positive voltage) produces a "1"
I.6VOCI output A 'V Input (low negative voltage) produces
a 'V (WOO output

The Detector is driven by a Delay Line. A "1" input to the
Delay Line causes the Detector normally "1" output to become
a"0".

TfchctiTwttMoviortythtpmitivttraRiltionafmiineul; Adtln
oecurt OMy wtwn»t«inpii1d)an9ntra<na"fl-«VDC) too 0^
IOVDC). TMnmlM May dwMknbMieiiUd acton 1t»
irmM. A V incut eoms a V output.

Thb araitt monitor* (May lint ctoc* pJstii to normol output n 0 V.
If the input level doe* Efil chcrige froma V to fl"f or from 0 " 1"
too t)" awing a time of 400NSCC,tlMoutpullevBl is forced loo
V at tin en) of 1t» 400NSEC ptrtod

A "1" at either kipul OOUMI o putt* to be emitted at both output*.
The output puhe* or* tapped from a resistor divider network.

A "1" input wlD result in a V output and vice-versa.

Input-output same as Inverter . The output transistor oBows the
outputs of several bwerter-Ors to be eariiectBd{ANDed}togethEri
a "0" output of any IO of on "Anded" group of 10s win force 0
"0" output from rhe group.

INDEX

12.

nivmoiit '

elf OAtltllt

SYMBOL OtfWniONS IConW SYMBOL DEFINITIONS ICont)

LI

•0-Wt

~-5W« Output

L2

L3

n
L4

•0-S.t

L5

The "one-drive" inputs l"l" set and "1" resell are normally 'T/s"
and the "Bra-drive" Inputs l"0" set and 'IT resell are normally
"1's". The set and reset outputs are complementary; a "0" at
the "O1 set Input or a "1" at the "1" set Input will cause the
set output to become a "1" and the reset output to becomt a
"0" . The outputs will remain in this condition even after the
Input conditioning level is removed. A 'V at the 'V reset Input
or a "1" at the " " reset Input will cause the reset output to

become a "1" and the set output to become a "0" .

Asterisk inputs are grounded If no input signal Is shown. See
Utch 1.

INDEX
Na
17.

18.

19.

20.

21.

22.

23.

SYMBOL

--{ =
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•V S«t —
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" of >-

NAME

LATCH 6

LATCH 7

LATCH 8

LAMP DRIVER

LINE DRIVER

OSCILLATOR

OR- INVERTER

DESCRIPTION

•'"'"I OR >-

r^

H ' ~

^^A -

See Latch L

r A

>r
L

-f,,-
OR

r^

L A

^
OR

See Latch 1.

•r!"(= GDI
•l-R«*f —

-•— i , — S*r Output

-•— ' \— ««.! Ourpur

]

~1
^J

* S*i Output

1
^

~l^J

— s.t o»w«»

Input: "1" • *6VDC
-a-. OVDC

Output: 'T' • -6VOC
"ff - OVDC

See Latch 1.

A V ingut couus the LAMP DRIVER to turn on iti associated
indicator lamp; a "0" input coum the LAMP DRIVER la
turn off its associated indicator lamp.

Signal driver and low Impedance matching device. No Inversion,

Generates a square wave signal IOVDC to -6V DC) which switches
at a 1 048 MC rate.

When all inputs are "0",the output is a "1". If any input is a
"l".the output Is a "0". The outputs of several Or-'Inverts
can be connected together.
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Figure 10-30. LVDCME Second Level Logic
Diagrams (Sheet 1 of 51)
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SYMBOL DEFINITIONS (Contl

INDEX
NO.

TCH

TRW*! -
(IDriw)

POWER DRIVER

TRANSLATOR -
INVERTOR

Signal shaper and driver-a "1" input causes a "1" output and
-vice-versa.

Input

"1-
»0"

Output

OVDC
-26.5VDC

A negative going transition triggers the negative square wave
output The output is fed back to hold the signal shot on tor
the duration of the pulse. The pulse duration is shown above

the symbol.

Any or all three Inputs may be connected. An unconnected
input (indicated by the absence of an input! is effectively a
"1" Input All inputs must equal "1" to trigger the single shot
The negative going transition o( the last input to become a "1"
triggers the single shot The duration of the negative square
wave output is shown above the symbol.

The TRANSLATOR cnuils ore level sttf ten thd convert the negative
logic leveb used in the LVDChC to the positive logic levels used
in the computer and LVDCME self -check circum> Inversion does
not occur j o"V input causes a Toutput, and o'O" input causes
o "0" outpul .

The TRANSLATOR -INVERTER ctrcuib perform be* level shifthg
and inversion. These cbcultt convert the positive logk level*
used in the computer and LVDCME self-check circuitry to the
negative logic levels used In the LVDCME logic. AT input
causes a "0" output , and o"0" input causes a V output .

Only me input b o"0" and only one output ts o'O'al any one time.

the trigger Is set (set output -"l" and reset output ="0") when
input Aoa"0"and input B goes from oV too "0". The
trigger is reset (set output-'o'and reset output*"!") when
nputDiso"0"ond input C goes from aYtoo'O". (Ttie
omission of the V set ond V reset inputs indicates that these
lines are grounded.)

The trigger is set (set output -"1" and reset output ""O") when
input A b a "o" ond input B goes from o"l" to o "0". The trigger
is reset (set output* "0" ond reset output «"l"( when input C is o
" 0" and input B goes from a "l° to a "0". (The omission of the
V set and Treset inputs indicates that these lines are
grounded.)

5£f £NGXG ffOT/C£

NOTES:

1. Abbreviations of signal names are defined in
6900008. Symbol Definitions and Signal
Abbreviations for the ACME. Listing of
additional abbreviations are:

USEC microsecond
NSEC nanosecond
MC megacycles

2. The numbers listed in tabular INPUTS and
OUTPUTS columns are sheet number locations
of signal origin and destinations.

3. All logic blocks are defined on sheets 1 and 2.
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WCB4A
TICUA
TtCIAA
TICI7A

nciBA
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1 TICHH

ntMjA
TtCM6A

ORIGIN

8

13

T»CH3A_

TICI4A —

r: 1 i , -, , -. t—
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SIGNAL
n SIGN
T* iiGN1

mi
nTT
ni7
TIE
raw
m3

TTE

IMS
TIB

ni7
TIP
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Tin
TIIS
m3
mio
TllTii
mil
ffiTT
run
TCTTl
mis
m"T3
nii4
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mis
mis'
mi 6
TUTS
mi?
TWT7
Ttna
mTB
mi9
Ike. i9
mio
Ting

rnjr
TOT?

VTS

DESTINATION
34

12'
16.34
12
16,34

11
16,34
11
16.34
12

16,34
11

16.34
11

16.34
11

16,34

11
16,34

11
16,34

11
16,34
11
16,34
11
16,34
11
16,34
11
16,34
11
16,34
11

16,14
11
16.34
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16,34
11
16,34
11

kO > — i i "SIGN

-J

Li

TICHIA

TIC54A — *
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K> ^

>~ LD
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Li

*»-
TICMA — VO P—

D
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09.00.11.
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llCnaA
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INPUTS
SIGNAL ORIGIN

AUTO C i «
CSI MODE 44
CYC 1 6
OOA M
SCX 14
ODSC7 76

E BMC 18
IAC 79
ISSC U
MAN 1 14
ML 14 14
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TIOP1 10
TIOP7 10
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TIOP4 10
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CARE 12
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IAIAS TA2OPI TAJOP3 "
IA|AB IAJOP? TA3OP3
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DESTINATION
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17.24,25.26.40,
47. 20
17,74,16,40,47

I5.7J

SOURCE OF SUPPLY

o

SEE £N6RG NOTICE

LI
— m5C

LD,

> — 1

«-
-
>-

>-

>— I

>—

raa—

ii-
NT7—

CC —

BD —

NM-

n-
f3I3~

F7~

HU-

SS —

r3H—

«U

AO

AO

AO

AO

AO

AO

Y

>-

^

>-

—
_

>—

Oft

r

'—
An

Figure 10-30. LVDCME Second Level Logic
Diagrams (Sheet 29)

-10-114



URCE OF SUPPLY
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t—

M

LI

1

ADtSCZ-

fcDtSCZ-
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AOtSCY —

rfH

A 3

ISKA3

L2
AOUCX

AOtSCX

n

r

£(D

1

AOBtA4

AOtSCW —

L2
AMSCW-

T

NAI

L2

A

AMSRA3

ADBCZ

r^
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T
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NPMC Bl—

o55—"

AO

AO

AO

01.01.00.
OS.Ol.Ot.
01.01.03.
03.01.01.
Oi.oo.w.
01.01.43.
01.01.2*.
os.oi.n.

-1555517 I— XDAtt'U

— AMSCZ

AOtSCY A

— AMSCY

n.
— PD

U

NBGHBl —

NPHABI —

CORES A —

10

10

NBG2I1 —
NPHC II —
COMSA —

IGIM —
PHC MA
CYC3 A —

_ ADRSIOP3 L_ AM it 6^ i

ADRMAl —
ADtSCY A —

N6C7»3BI-

ACCIOO46 —

AO

AO >—i

AO >-A-
AO

EM TEST MA — 10

REFERENCE DRAWING

CHICK »UOCK H IP A^UCABLE

LIST OF M A T E R I A L OR P A R T S LIST

H ua1

WJORESS SHFT REGISTER
AND CONTROLS

6902020
1 3°

Figure 10-30. LVDCME Second Level Logic
Diagrams (Sheet 30)

III-10-115
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AAond AA
AM COW Bl
AMSRA1

AMSRA3
£ AMSRA4

ADRSRA5
ADRSRA6
AMSRA7
AOtSIAS
ADtSIAV
AMSIOPI
ADKSIOP?

ADRSROP4
BB ami S5
CC JrvlCC"

CORES Bl
CYC 3A
CYC 4

_ DO ond 5T>
EEc^dET
f) aid FT

MIA
PHMA
DSOG
REGGATE
PW

SIGNAL

CEINSM
0 GATE

CE NSDR

49

13
X
X
X
X
X
X
X
X
X
X
30
30
X
49

49
49

49
49

26
16
39
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Si
31
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-

NBGIOB 1 — I

c

I

REGGATE —

CMESBI TO , A 5 1 AV-U-tJ D I ^ \J sjT |NSQt 1 Jn )NSDt

r̂̂ n; 1 1 *^

CM

TIOA9 — /\n i —
INSMOA9 —

1 j— INSMOA r, INSMOA6

GAT(— AO 3—- 1 1 rt

AM COMP e:— LU ICUI '""

N'G4'~ AO >-.
FMGtlNS — -INSMQA1

_| j IESINSO»_I m |NSDt _
NBGMBI- AQ ^

AMSI1A2— AMMA7—

1 IIWI —

-i- LD -.MSO«,H0 iSTSoT,- A0 ^

L3
-INSMOA6

_l

1 SET INSM —

An »—

AO •> — '

\ "°"~ An >— i
| INSMOA2 1 INSDIOA7 1 J-HNSMOfI INSMC*4

— •- LD INSOA! IND

L3

-1- LD INSOA7IND

L3

IES INSM 1 I£S INSM 1 RES INSM-
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A )_— A 5
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AMSRORJ —
— i A
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| (NSMOA3 i INSMOAS

1 -i- |_ n INSOA.1 iNin

L
 L3
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A 3
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J 1

1 "'

10 » I C.It •*• ' ^ — '~s°*'"«
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B

10 -1
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00—
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SOURCE OF SUPPLY

INPUTS

SIGNAL

AA
AA

AMS1A3

AOKSRA7

U
U
cc
cc
CDttSII
«C3
DO
DD
H
ET
FF
FT
GO

GATE
MH

IRC LA
AW COMP
SECK
CPHG

ORIGIN

78
28

39

CDREii l— J

NIG3B1 —

NfnC 81 A —

CPMG —

NBG2B1 —
GATE —

ADR COMP PBD —
PD —

N8GII1 —T

NPHCIIA —I

CFHG —1_
AO

-AOR COMP PBD

era— 10

-A- LD

1-3

IAA2IND

D
IAOT3

i n

AMSRA4 —

DISIADK —

IAA4 INO

SO) ^B
AOtS»AJ—

OISIAM —

AMMAS —

OISIAO* —

JF—*- LD

LAOft) -

AA -

lAQ't —

£[ —

wot:

H—

IAMB— .

«- A0

IADB6 -

CC-

IADU —

FF—

IADI2 —

GO —

NRGIIJ —

NfWC IS —

CVC3 A —

("TfSTUA —

AO

REFERENCE DRAWING

• «!!•»•

• FFUCAlLt .1. I.IC

nfr-rESiEE::''

o-=.
CHICK IIQCH H IF APPLICABLE

s

:"«;" «"-»•-•

7 VI1CI 1 FLACI

__.
1
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WIDSTATE

____ 1
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» 1 8

INPUTS
SIGNAL ORIGIN

ACST 44
CYC 3 A 3
MEM SIM 4

E MTB 4

RUN A 4

IAADRIA 1

TAAOI3A 1

IAADMA 1

TAAOtiA 1
TtOAl 0

TIOA3 0

TROU 0

IROA7 0

TROAf 0
IROfl 0
nan o
TROM 0
SStT OR Two" 29
OUf OR FOUR 29
TWO OR FOUR 29

D

S W * E S E T I —

AO > — I -^
iEL CT« —

OUTPUTS
SIGNAL DESTINATION

sc"AT 3*,
SCTTT 34,
SC"AT 34,
5C~AT 34,
SC~AT 34,
5C~AT 34,
(TAT 34,

C SCoTi 34,
SC'OH 34,
ggn 3*,
TAAMA 6,36
TUBE 34,»,as
Ofai 34
OWkZ 34
OPA3 34
SET INV ERR 14
SC PIO 0 36

e

ACST — I

i — 1 IO ZE»O i ? IO ONI

i LD —210 ZERO IND —

AWcTFT— pi I — | LI

T2 T2

' ! To ONE

[_D — no ONI IND i -

- 7TOIWO

- LD ' 10 TWO INO

T2
__loV crt 7 •— I

AO ^~^

SELC1R ™ '

UIIUMI

"w s™ - 10 —
— LD

10 - - I -CI.C-.T,

H 1 | 7 TO SIX -

SEQ III — JO —

^ A&V CIS 1

1

1-4

»w TKH 03 -, TTcTTWo A° 'T *

** 3TOTWO- AO P-*
7TOTMIEE — j

SWIRCH04-J

7 TO FOUR — AO >— » I
. 3 TO ONI —
L4 ^ 1 1

SW T*CH Oi — ,

1 - ? TO THREE —

•-4 rrcTTwo— AO >+- I
— ADVem ' ' 1 i

' 1 J JO ONE f | j

7 TO FOUR —

~i i '

T2

— I

7 IO SEVEN INO . _.
— ' — LD —1 10 EIGHT INO

AO >-t- T 1 1

T2 "*" AO J T2
Stl CTR —

1

1 1 I |

SCOA —

7 TO ZERO —

SCIA

SCOA —

TROA7 —

7 TO ONE —

"~ ^ *** SCIA _

-SCOP3MS

BITS— 1 —

SCf

[ 1 SCIG 3 .

NKJ7I7 -_ — .r^rT. .

2 TO ELEVEN — "*•' T

-rnT
AO >~"̂  ^Tifcofte

SEQ III —
' '— * SET INV ERR

rAOV CTR (SEl CTt)

TIB

REFERENCE «"«*- JQ — *~ PD — *— LD -AOVCTR.ND TUB
A ALO PAGES T**5

««•" ™

09.07.11 i 1 TXZCI

03.07. U
01.01.1) ' 1
01.07.3t.
OJ.9J.J7.

ff •

A - I 1 sc,.
KJ07.

"d — 1 1""
« AO >- I -I

TBOA3 —

7 TO TWO

SCIA —

SCOA —

TROA4 —

- 10 — | J

_ PD -sco. T-
J TO FOUR _

Li
I 1 X>A ~

— PD -KIA

_ SCOA —

- AO >— ,10«

~j , rrt nut

I 10 — 1 sc,.-

SET INV ERR

6
9
0
2
0
2
0

, 1

— 7 TOTHT

LD

CTR GATE-

- LD

i 1 5 1 i 1 "T 1

EE

f— 1 10 F<X
— no iH»u mo j

— LD

A >-

A >-

— I TO NINE IND

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

CTIG

T
J

TJ

fr
tr
T
J

' • 1

I 5C1T

IT

-SCAT

7 TO

ICAT

SCAT

scIT s

BCST

sew

A

A

SCOA -

ROA?_

OSIX —

SCIA_

COA _

SCIA -

JAO

AO J

AO

AO

A

MEATS'

CB.C7 -

A J—

r~ i
T2 Tj

1 t IT6F60I

- LD -""

1

T2
 T2

| 1 1

J
JCAT TICM —

TAADttA —

TAXDI3 A0 ^
TJUM7 —
TlADtJ

J
scw

IKN • | 1
I-UMI _
raren ...
i«»3. AO >-

T<uu; —

KSCW SEC! JO >

- A0 l̂̂ r A >,
SCBGI7— ]

L

1 SCfA —

1-3 '-10" 1 1
. ' 10 — 1

Li *I IftUIL I« **O COHrntll

toutct or tarrtTi

it HIM •».

,..,.„

„ 1 TO FIVE

— 7 TO FOUR IND ' "— LD — 3 IO FIVt IND

- ipn-.--,.
! AO >*SEl CTt —

in '2

REVISIONS-

'/*•" KEL£"AO£ R cV^ '.SvttTircfi

• 7 to six

LD t~~ 7 TO SIX IND

CTR GAT! _

A

TEN INO LD — 7 10 tlEVEN INO [—

1 c

* AO 3f- I — ' ~~^

~~|SIICI. AO J

— * — rro-Erras

WOH —
/

T«C« —

]_ L^=n "°" /
— PD — 1-'««6

— PD -TUBES "C*4 —

SCOT —

17- H- AO
IAAMJ

T*OAI _
I«A«S._ ^ j_OM| sco,_

'"«»— IAAB.I.- an
J TAAMSA —

t«0«! 1 SCOP —
TAAH.U— « L-,., SCOPIMS— AO
T«D*,_ " P-C»A2 M(MS1M_

SCOP —
SCOP3MS— /\Q

'""»- A >-0-« "ivi'"-i 1
IAADC6 — SCOT —

' TA>«J — AO

— PD - SCOP SCOP —

I
1AAOR3A — AO

TAAO«SA —

J ,OP- 10

REFERENCE DRAWING

QII »IM HOMIBClltTUX
1 100 to I 0* OClCtlfllOK

LIST OF 1

. £5£i* .IC'.-'M'I ..Oll, MOSTKTE

LD -

A ) 1

A )— 1

™ : "

\ >- A

\ \> — i A

\ 3 , A

sec*
^~\ ll • ?4 —

TAABFJ _

3 S7BTT rAAM2A .

TAADRJA —

_| SCOP —
f~^ SCOfWS —

MEM SIM

SCOP —
J-1 'IAADR4A

>— ' IIO ZEUO — ,

- -**- SELF CHE
1*44 SELFO«

SELF CHE

•*r~-- ~

) — 17 • 14

^p

AO >

AO >

AO 3

A >

A >

A >

T

-I — SCMOO

4 • 7«

— — I -SCOP2

— - [ — SCOP4

CX WORD COtMTER,
X OPCODE SIMULATION. WO
CX WOKSS SHU-ATOM

6902020
77 '" ^ . L, 1 |
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E

0

B

I

INPl

SIGNAL

C.C3*
SCAI
sc*T
ScT5

>TAT
s7*T
i£Afl~
JCT3"
iTc î"
i7oT5
sTcm
scon
;*AD*I
I»ADM*

iTADTj
:*>c*2A
:a>M3A
1AA>J>
UA3fT
:i>3BiA

IdiDtj
TAADI:A

ps.2

Tt*f

;SBI
HB2
TtSi
T S 6 4
;SBS
T°8£,
;;e:
1863
TRB?
T»B10
1=811
1=612
MBI3
1=614
ISBI5

T - B I ?
t e s t a

IAADBIA

IAAOOJA

TAA5iF5

TAI5R6

AADB2A-

AADH4A-

TAABfi-

IAAfa«6 ~

IAADR3A

1AAW4A

IAADBS
(A"Apf6

SC"OM

srcn-

WCFi

7COP*-

REFERENCE

A ALO PAGES

03.02.23
OS. OLD
03.02.31
OJ.03.1J
03.03. 1*
03.03. 13
03.03.lt.
01.01.30.

1 — 1 i T

TS

ORIGIN

33
33
li

33
33
33
33
33
33
33
33
33

33

~ AO

: AO

I AO

A

A

A

A

>_

1NP

SIGNAL

TRB21
IRB22
IRB13
TRB?*
miS
IRD51
IRDS2
IIDS3
IROS4
TRIS1
IRIS?
IB1SJ
TRIS4
TRSIGN
OPai
OP&2
OPA3
TIME SEL
SC INTRPT 11

OUTF

SIGNAL

Al AD* CON
*2 AC* gpN

JTS

ORIGIN

10
10
10
10
10

33

IS
19
36

UTS

DESTINATION

36
3c
36

1 C V C 3 A -

I

HMm —
AD — PD -irorasn TTOTO-,

TAAD&4 —
1 1 IAADRSA —

-

5- NSC

D-NSC

D-NSC

D-N-.C

OTA3

CYC3A-

I

1 C Y C 3 A —

I

A ^— — PD — A? ADHXON

A 3 PD -*TSDTc75N

GAI

STOTT —

OP*; m C 10

alCB?

X
»1CC3

A >TJSCA?OP;

rn—
A ^N>CA3C»5

IToTi —
ion A :>~mcA?op4

TToTT —
A

^C?J —

A

Kon —
A

ICOPi —

A

>— N5CA3OF1

>-NSCA3O>?

>- wSCAlOf 3

5-NSCA3QP4

J ! 1 !_

i 7 1 6 h-

TIME SEL

AO >—

SNICKER —
NBG13—

• |
NB£i

CVC3

H»

IRISI —

TRIS7—

TRIS3 —

T«IS4 —

—

6

A '

/

AO

AO >

A

i

A

A

A

C
SC INTRPT 13

SC GCID C —

NBG3—

AO

AO

1

>

— i

LI

1
J

U

>—

3

>

1

I

PD

'
I

1
— SNW:KE

—

'

SC DISCR

PD

PD

PD

— LINE DR

h

R

- LINE DR

LINE DR

LINE DR

HZ

— SCGCIO A

SCGCIO

1 * 1

6
9
0
2
0
2
0

— SCCCIOB

-SCGCIOC

— SC ADMLI

— SC "C CSI

OCST

J

SCGCIO B

<\

TRBI

1KB 2

IBB3

TtM

TRB5

TRB6

TUB/

T»B8

T*B9

&

A

A

A

A

A

A

A

A

A

°-

-

-

>-

I

I

I

I

)— . I

>-

-

-

-

>_

—

—

—

LINE DR

LINE DR

LINE DR

SCCIO 001

SC CtO 002

SC CIO DOS

mNE DR SCCI0006

—

<h
I

I

I

I

—

—

—

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

sc cioon

SCCIO 012

sc cioois

SC CIOOI6

SC CIO021

SC CIO 02?
SCGCJO C

TUB 10

IRB1I

TRBI2

mn —

1*114

THBIS

T.1,6 —

IBB 17

fPBIB

TPBI9

A

A

A

A

A

A

A

A

A

A

>—

3 —

>-

3 —

,_

-

-

-

1 '
'h
I

I

I

I

I

I

I

I

—

—

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE OR

LINE DR

U ,••-;

DIE
«ftu«C

SC CIOO?5

SC CIO 026

SC CIO 032

SC CIO 036

SC CIO 041

SC CIO 042

SCCIO 046 r-

GATE SC DISCR-*

SC CIO 056

SC CIO 062

SC CtO 066

f'̂ .'.-ss.r.-.v..

u

> — 1 * -I >

BZ)

T»B21

TSBtt

TB23

A

A

A

A

TH24

A

TRB25

TRDS1

IRDS2

IIOS3

IRDS4

TRA2

TRA3

TRW

tRAS

—

TRA6

A

A

A

A

A

L-

-

-

-

-

-

>-

>-

>-

i
i
i
i
i
i
i
i
i
i

—

—

—

—

—

—

—

*<H IHCICHOIH

MKm

LINE DR

LINEDR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

F RELEASE R ?/'/4 r SW£ lurH

SCCIO 072

t

SC CIO 076

SC CIO 10?

SC CIO 106

SCCIO 112

SC CIO 116

SC CIO 12?

D

SC CIO 126

SCCIO 136

SCCIO 1*2

C

A

A

A

A

A

A

>-

-

3 —

>-

>-

REFERENCE

•'«'• \L

i
i
i
i
i
i

LINE DR

— LINE DR

— LINE DR

— LINE DR

— LINE DR

— LINE DR

DRAWING

* »OM( Nil 1TUM
i 0* Ddcun.o*

^^Ar'f'lO MHIlSlD f«

=2l

t— ]SL-

',..
«vi»

yk &^
UOSTATE. r

1

SC DISCR OUT 1

SC DISC" OUT ?

SC DISC* OUT 3

sc DISCS OUT *

SC OISCR OUT 5

sc DISCI OUT 6
B

|

, .,....,.„ „..„,„ |:,,:,. ,.

1/A-l "".*"' — A

»64 SlWULKHOH. tKO SELF CHECK
SIMULATION OF CIO CODES

TIT" «.i.D«f"0.| ..» |»»...M.

^ _-,-:-<- F 6902020
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INPUTS

SIGNAL

CYCI*
TAACMIA

lAAOU
nm
»K1...

ORIGIN

3
1

,

J
D
0
0

L2

_l
SCEVEN-

SCODO -

L2
SCODO-

SCEVEN-

L2

1
SCEVEN.

SCOOO -

L2

1
SCODO-

SCEVEN-

!
"-2

1
SCEVEN.

SCOOO-

T
1-?

1
SCEVEN.

SCOOD-

7

1-2

SCY —

silt —

scv —

siro —

LI ^
K._

A

A

-i
SCOOD —

SCG^ —

EC5T —

SCG1 —

SCG7 —

SCG7 —

SCGT—

SCG3—

seer—

10

SCOOD —

Sc5I —

TAADCt —
CYC1A —

sew: —

i

i

IRD

l~

A

A

A

USIC

ss II
APC —

L4 —

APG —

L2 —

L-2

30TT- I

USEC

SS

Oi.02.34.

OS.02.2S.
03.02. U.
OS.02.27.

OS.02.I3.
01.01.1*.
01.01.32.
0 .01.13.

.02.41.

.01.42.

.04.15.
04.17.

I

tRDSI

TRDS?

1

A

A

A

USEC

SS T]
30SC— I

_ustc

SS TJ

T

3 '

-SC10IN SWAIW — 10

10

10

SCC4 —

SCPA —

CI-

SC G4—

SCG4 —

SCPC —

SCG4 —

SCPA —

TSLT -SCA.XOA

AO 3-*- TSLT -SCA2XOA

TSLT -SC«XOA

Sff E*C.tG>

10

REFERENCE DRAWING

'LICABLt IBM SPEC

nssi".1"."-.1:;.1^
l—' «„«•«-!.»..»DI>M

D "":•"'•.

TSLT L- SCAIYDA

srr 1

SELF CHECK (PB, G5. BIT

GENERATION AND COMPUTER CLOCK
SIMULATION I

F 6902020
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1 ' —
INPU

SIGNAL

ij ADt CON

IP

5CTT

SCO'!
SCO";

IAAW3

5CTT-

0

**'

ra-

SCA6 -

sTiT-

1NP
SIGNAL

SCPlO 0

TS

ORIGIN

JJ
31
3

3

3
3
3
3
3
3

33
37
33
33
33
33
13
33

A 3- TSLT

A 3- TSLT

A >- TSLT

A 3- TSLT

A 3- TSLT

A > TSLT

A 3- TSLT

A 3- TSLT

A 3- TSLT

UTS
ORIGIN

33
20
20
20

T̂FIP — ]

> 1 5 1 — 1 5 " —
INPU

SIGNAL

IAAH6

TRDA PB

[RDS1

rnosi

IRDS3

IROA1

TROA2

IROA3

IROA4

IROAJ

IBOA4

IRQ*?

ICOA8

HSYLO PB

IRSYll PB

OUTP

SIGNAL .

CAlDT
CA5CT
CA30I

SA 01
SA20I
SA30I

-SCAIAIV

-SCA1A2V

- SCA1A3V

-SCA1ASV

-SCA AAV

- SCA1A7V

- SCA1A8V

-SCAIA0V

XI"AD» CC

OUT
SIGNAL

SDT

SCINTRPT 13

INT OUT

0 i
B

rrors- JO

"-FP- 10

REFERENCE

os. :z n.t

',.&! :''.-

i.U? 40.1

5.04.1 .1

1.0*. W .
'..34.? .

1.0'.? .

-CA7- JO

artp- JO

0

TOP- 10

ITS*!- JO

I
}
r
t

'

TSLT

TCI T

TSLT

rs
ORIGIN

33

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

46

UTS

sT

5CT

TAADR4A _

DESTINATION

16

16

20

10

10

iCAl —

A 3- TSLT

ICTT—

STI7 —

SCAT —

SCAT—

TI-A-

A 3-

A 3-

A >-

A 3-

A 3-

A 3-

A 3-

A 3-

3
UTS

DESTINATION

6
2O
34
26

RTTP-

- TSLT

TSLT

- TSLT

TSLT - TSLT

•SCEPl

TTC51 -

- SCEP3

TTD51 -

-SCEP4

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

TSLT

10 -

10 -

10 -

10 -

10 -

10 -

10 -

10 -

•55-,
1

L4

cm-l

- A >-

- SCA2AIV

- SCAIA7V

— 5CAIA3V

- SCA?A4V

- SCAHA5V

- SCAIA4V

_ 5CA2A7V

PD

I

- SCA2ABV

- SCA2A9V

-SC61

— SDI

T

sen —

STAT —

5CT6" —

sera —

SCAT —

|

\- TSLT

- TC.I T

>• TSLT

SCSI —
SCPB —
SAIDI

SC61 —
SCP6 —

SOI —

A >

A >

A >

A >

A 3

A 3

A 3

A 3

A 3

A

A

>

>-

PD -CATCT

SC61 -

5A3DI —

PD -CA557

A

A

>

- TSLT

- TSLT

-TSLT

- TSLT

- TSLT

- TSLT

- TSLT

- TSLT

- TSLT

I — SA10T

SDI —

PD

I

-1 <^
CM

CM

a CT^

a (,0

- CA3DT

CAIDI —

A 3-

— SA3OI

CAT —

I »=' HTO A X

SCINTRPT 1 —

- SCAOAIV

SC NTRPT6—

- SCA3A3V

SCINTRPT 7 —

- SCA3A4V

SC1NTRPT9 —

- SCA3A3V

SCINTRPT 10—

- SCA3A4V

SCINTRPT 11 —

- SCA3A7V

- SCA3ABV

SCINTRPT 13 —

~ SCAJAT'.'

SC1NTRPT14 —

Httt-

TUSB —

- TSLT '"PS

REtT —

- TSLT -sc

- TSLT LT -K

T"OAB —

RETF —

TTOA7 —

10

10

10

10

10

10

10

10

10

TO

II1

1J

j-

TSLT - TSLT •«"»

TSLT - TSLT

TSLT TSLT -s«'"

TSLT - TSLT '«'»

\ TSLT - TSLT MPU

DT

DT

DT

DT

DT

DT

DT

Dl

D — SciNTftpfi A >~

stin —

CA3BT —

SCTKS —

SOT A >"

J— SCINTRPT 10

3— SCINTRPTTT

>— SCINTRPT 13

J — SCINTRPT 14

1 i

TAADRJ — A *
fAAD*S —

TAAOM —

TSLT -*«'"»

llMMCiVl -

TSLT -«<•-".

1 . '
R E V I S I O N S

.-A.;//" *:-; M 1 -V . •' r. '-, .'-i- r. .v.-- , . '
A ££//2fM Sfe FAf£*£ /i/or/Cf !0/t/L<t aAA/MS

A 3 PD -LgUMOU

10 -i

10 -1

iBTOSn-

>- TSLT K»IE«*.-

tAOAj —

E

10 -J ItMMfiNl - JO — 1

10 -J now- 10 -1

TSLT -«•«,.-„ .1Kiroi,_,

TROA? —

TSLT ~ SCA3IRSV lEMMONl —

TSLT -scA3A,3v iaoA3

SCOP4 —
S7CP3 —
SCOP2 —

WOTT- I

10 -i

'
10 -1

10 -i

10 J

A >
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sembly Drawing (Sheet 2)

111-10-139



U-7MOJ_CABIECI*MP paH\K.\EVt.JJ!,

NOTE"Z
BOTH SIDES

TOTAL PLACES

IBM MFG. SPEC S000003 APPLIES
WIRE PER WIRING LIST S9OIS9S
IDENTIFICATION) OF SYMBOLS:

V - VENDOR ITEM- SEE SOURCE OR SPEC
CONTROL DRAWING

R- REFERENCE QUANTITY
BLACK BAND ON DIODE BODY DENOTES
CATHODE END
M*RK REF DESIGNATIONS COMPONENTS PER IBM
SPEC tOOf^T^- . LOCATE APPROX AS SHOWN. COLOR
TO BE WHITE UNLESS -OTHERWISE NOTED.
PIGTAIL SHIELD" TO BE TERMINATED WITH INDICATED
FERRULES .25MIN FROM END OF PIGTAIL INSULATION'
AND SLEEVED WITH INDICATED SLEEVVN6

DETAIL C
KI.KZ

SCALE: NONE PARTIAL SECTION GC
ROTATED 'JO' CCW

SCALE: 1/1
NOTE 3
4 PLACES

V FERRULE. OUTER

OCKWASHERK035793
TERMINAL (6O29799

LOCK WASHER(S029Z20

SCREW (6O357Z6)

5CREWC603564Z)

SCREW (6O35735)

METER
SCRE'W/ (6O357ZJ}

3REOD
OPPOSITE
SIDE

SCREU/f6035738; MS35?

SCREW (6033700;

5CREW(fe035708)

WASHER FLATIS047JI9J
SCREW f6O357/i;

SCREW 6035693)

NOT El
6 PLACES
COLOR BLACK

JUMPER CHART

LOCK NUT (6O7S824)
DETAIL-A
SCALE I/(

WASHER FLATK3OISIZ
SCREW (6035733)

PARTIAL SECTION A-A
SCALE I/I

RESISTOR (SO41432

IMTERHjmOHftL BUIIUSI »HIHH OOIF
MHML irmil urfiH

DETAIL B
SCALE I/I

036,40 E IG9DI£,Q"Q

Figure 10-33.
Drawing

III-10-140

AC Power Gate (01B5) Assembly



21-. W..«-.' Jjo' Jl--

a'l
r se

ss
S-4
SB
SG
S7

SIO

SJ4

SIS,

SI7
sis
sra

see.

S30
SSI

•53-3
334
S3S
ass

» sae.
saa
S4O

^44

S4C,

S49

ssa
SS3

SB5

*SS7

.-HP-
see
S63

- SG5

see

•570

'

nevA

3O
8)
££ .
£4
25>
es

3O
31

34
35
3S
37

-4O

•44

4=1
SO
51
52.

\OO

GO
SI

S3

£5

CV
GS

7O
71

73
74

77
78
7"3
8O
ai
8£

84

ae

•30

•52

'RE'S

t̂l<^
S73
SW
S75
^>Ao
S77

set

XOSI

A

D

D

-X.

fl11

VTE1A

IraT
*ii3
^4
•SS
4
(̂&

«7

SG.

US

IIV

IB

S7

/

/£ REQD

©

I&O REQDX .̂

©

î
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3UB PANCL.

BAR, UATCH
BAR, PAMe\_

' SWITCH -
f KNOB

PANE.V-, OVE.RLA.Y
BAR, HIMC.EL

.".'"oij:.',11,:'.

S.r"t.™ = SKL-. «

SE"'.i;S;."".':,. wost " ^
)̂

"-I -I«M ">̂ LU. • «

----- m^-y -^
REUtA^E î
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TBZB3
T62BIO

Figure 10-36.
Drawing

Control Panel (02A3) Assembly
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DETAIL A
PIN DESIGNATION

WIRING SIDE
SCALE : NONE.

DE.TML C
PIN DESIGNATION

SIDE
SCALE '. NONE

DETAIL B
PIN DESIGNATION

WIRING SIDE
SCALE : NOME

SEE DETAIL B
4 PLACES IBM &EN A53Y SPEC tOOOOOl APPLIES

BLACK BAND ON DIODE BODY DENOTES CATHODE END
LOCKWASHER9. STANDOFFS, 5 RELAY SECURING
SCREWS ARE SUPPLIED 6Y VENDOR WITH SOCKET
WIRE PER WIRING LIST &902Z35
IDENTIFICATION OF

V- VENDOR ITEM. SEE SOURCE CONTROL OR SPEC
CONTROL DRAWING
BAWD ON BODY DEMOTES AkJODE EM D

4 REO.D
t PLACES

5
2 EACH REQD
6 PLACES

6 EACH REQD
2 PLACES

SEEDETAILL
PLACES

I EACH
4 PLACES
OPPOSITE SIDE

Z EACH REQD
PLAGES

KEYWAf OPPOSITE SIDE
Z PLACES NOTE3H

EACH REQD
^ PLACES

SEE DETAI L A
3 PLACES

2 BEQD
2 PLACES
OPPOSITE SIDE

^s°^r°2^
38; 4 R EQD

OSITE SIDE

S. EACH REQD
Ife PLACES
OPPOSITE SIDE
NOTE 33T

ROTATED 9O° CLOCKWISE
2. PLACES

EAC H. REQD
8 PLACES

PANEL ASSY- COMPUTER
POWER SEQUENCE RELAY GATE"
OZAB

Figure 10-37. Computer Power Sequence Relay
Gate (02A8) Assembly Drawing
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Gate
Assembly

01B1

01B2

01B3

01B4

01B6

01B7

02B1

02B2

02B3

02B4

02B5

02B6

02B7

02B8

IBM
Part Number

6902975

6902976

6902977

6902978

6902979

6902980

6906981

6902982

6902983

6902984

6902985

6902986

6902987

6902988

"LN"
Number

01.01.00.0

01.02.00.0

01.03.00.0

01.04.00.0

01.06.00.0

01.07.00.0

02.01.00.0

02.02.00.0

02.03.00.0

02.04.00.0

02.05.00.0

02.06.00.0

02.07.00.0

02.08.00.0

Number of
Sheets

3

3

2

2

2

2

2

3

3

3

2

2

3

2

Figure 10-38. LVDCME Circuit Card Location Charts

Gate
Assembly

01B1

01B2

01B3

01B4

01B6

01B7

02B1

02B2

02B3

02B4

02B5

02B6

02B7

02B8

IBM
Part Number

6902969

6902970

6902971

6902972

6902973

6902974

6902989

6902990

6902991

6902992

6902993

6902994

6902997

6902998

"LN"
Number

01.01.00.0

01.02.00.0

01.03.00.0

01.04.00.0

01.06.00.0

01.07.00.0

02.01.00.0

02.02.00.0

02.03.00.0

02.04.00.0

02.05.00.0

02.06.00.0

02.07.00.0

02.08.00.0

Number of
Sheets

5

5

4

6

5

5

4

4

4

5

4

4

3

1

Figure 10-39. LVDCME Edge Connector List
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OPPOSITE SIDE

MOTE.,

CONTACT AREA

(B2)

NOTE

Kf
CR2
CRI

REF DES ITEM NO.

A°
R°
B

C_
s~
D"

, W
-•
VCRo

U L

A
R°
B

C°
.> _
D~

t "ol"
^XRTI

n 0
* U°L

;
A

I

^

\

"
J

4

j
A

s
J

TTTTT

33T

321

»ui"

"KTJT

"XX

T7T

K1

REFERENCE SCHEMATIC |

AR

LNOtO MOTICE

J6II2B6,

66II5JF

RELEASE
"5EE EKJGR& KEfTICE

(1-2) COATED WIRING TO.
PREVENT CORROSION R BHO-« Jf.WOOD

NOTES
IIBM GEN ASSY SPEC 6000003 APPLIES

MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 6901030 ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V- VENDOR ITEM -SEE SPEC OR SOURCE CONTROL 6WG
R.- RE1F- dTV
MAR.K. REVISION SYMBOL. PeR- \BN^ "SPEC GOO9974
COUOR- BU^CK-
R.ELLJVY MTG HOV-ELS I U- RUî KJGE. MA.V RELQvjIFte
REASj\\M& TO AccepT evev_E.T.
ALL COPPER CONDUCTOR SURFACES SHALL BE TINNED WITH
ITEM N0.2 OR THE CONDUCTOR (WIRING) SIDE OF THE CARD
SHALL BE COATED WITH SEALANT ITEM NO. 7. CONTACT
AREA MUST BE KEPT FREE OFF SURFACE TREATMENT

AR

V

SEALANT
SLEEVIMG
EYEIUET
RELAY
DIODE
SOLDER (6032357)
SMS CARD

6O75477

feO'Z.70'2.1

GOI8033
Sn 60 AR
6901017

QQ-S-571

9PCCIFICATIOP

LIST OF MATERIAL OR PARTS LIST

ALL DIMENtlONS AND TOLERANCES
AEPIY TO FINItHEO PAftT

Ait ii mem TOLERANCE ON
2 KACC * PLACE

DECIMALS DECIMALS ANGLES

lESIGN CHECK

'DRAWING CHECK

DESIGN APPROVA

DATE

1-iHl

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SVlTEHi OlVIUOt

0 MADISON »VE. HEW rOBK «. M. T.

PRINTED CIRCUIT BOARD A.S5Y
RELAY CARD

SCALE 2/|

Figure 10-40. Relay Card Printed Circuit
Board Assembly (6901030)
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Ql TMgL) Q&
c.n T ezo

TWEU
B9

TUEU
ei TMBU
Cg5TUeUCB..8
CEI Tmzuce.4
VEV TtlRU VGA
O TMBU C4-

DES.

.8

II
IO

TTE.M WO.

GRE\ BAUD
NOTES.
A PV.KCES

o-(lCR5l-o
o-(ICR6l-o
Q-llCR7ho
o-HCRBI-o

z

D
iO
rO

DESCRIPTION

0-3) ADD ViOVe

OPPOSITE SIDE

UOTE.-S
I I&M GEM&.CAU A.S'SE.MBLV -SPE-OPICATIOKJ SOOOOO^>

APPLIES
JI MIN ELECTRICAL CLEARANCE TO BE .OI.8
TH COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE

BOARD AND/OR OTHER COMPONENTS
_ET COMPONENTS TO BE CENTERED BETWEEN HOLES

VyiTHIN O6 INCHES
T LEADS TO BE. MAINTAINED AXIAL WITH RESPECT TO

COMPONENT BODY WHERE POSSIBLE
m PARTMARK 6SOI3"3O ASSY PER IBM SPEC 6OO9974

COLOR BLACK
STJ JUMPER AND COMPONENT .LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
"2m BLACK BAND DENOTES CATHODE END OF DIODE

IS IDENTIFICATION OF SYMBOLS
V- VENDOR ITEM- SEE SPEC OR SOURCE CONTROL DWG
R- REFERENCE QUANTITY

5 GREY BAND ON©DE.MC3TES ANODE S\Dt OF DIODE

CIRCUIT

A
B
C
D

INPUT
PIN

B
C
D
E

OUTPUT
PIN
R
G
Q
F

§_
8

IO IN

. l.4K,l/&W,±r/. 6073011
EES, I.74K., I/aw, ± IV.

6O73O47

TRANSISTOR
DIODE
DIODE,
CA>P., .OIUF ,IOOVPC?IO°/.
PAD

WIEE
CACD

&O73OIO
6O79OO&

60730OS
&O79006
6 0 1 7 6 4 5

SM60 AR

IDENTIFYING I

QQ-S-S7I

K1OTE3L

IO

LIST OF MATERIAL OR P A R T S LIST

OUTSIDC
aioe

ILL DIMENSIONS AND TOLEIMNCP

2 PLACE 3 PLACE

I CASE I I

DRAWINO CHECK

DESIGN APPROVAL

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL S Y S T E M S DIVISION

D M A D I S O N »VE. NEW Y O R K 22, H.I.

PRINTED CIRCUIT BOARD A55Y-
TRANSLATGR ; AN I

CODE IDENT NO

SC.LE^/ I

69O1530
ISKEET I pc

Figure 10-41. AN1 Translator Printed Circuit
Board Assembly (6901330) (Sheet 1 of 2)
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•M7.VDC

OUTPUT D
-IZVDC

PRINTED CIRCUIT BOARD A5SY-
TRAHSLATOR . AN

Figure 10-41. AN1 Translator Printed Circuit
Board Assembly (6901330) (Sheet 2)
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NOTETJX2TJ

COMPONENT SIDE

NOTES
X
31
sn

zor

NOTE. XT'

CIRCUIT

A-
B
C

INPUT

B
E

A

SHIELD
TIE OFF

C

D
F

OUTPUT

B.
Q
G

RI3-RI5
R.T- R9

RI-RB
QI-Q3
CR4--CRS
CRI-CR3
C4--C6
CI-C3

REF DES

IZ.
I I
IO

ITEM" NO.

3ST

• Nona NOTICE

UI/ZB&

DESCRIPTION

RELEASE

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL. CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 6'3OI'33£ ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL 6WG
R-REFERENCE QUANTITY

3

IN.
AR

v
V

DIODE

I/4W
3.OIK *l% I/8W
IO.5K.±I%

RES. 1/g.W
TSTR.

DIODE
:AP..OIUFIIO% loov DC
CAR .IUP±5%IOOVDC
PAD
WIRE.ZZ AWS YE.L
SOLDER (6032357)
SMS CARD

NOMENCLATURE

6O732I4

6OI7G45
6O79OO7

6O36I5Z

Sn 60 AR QQ-S-571

88340

IO

8

LIST OF M A T E R I A L OR PARTS LIST

IND TOLERANCES

AIE IH IHCHE1
2 PLACE 3

DECIMALS D

CSIGN CHECK

DESIGN APPROVAL

INTERNATIONAL BUSINESS MACHINES CORP.
FEOEFUL StSIEBS DIVISION

690 11AD1SOI1 AVE. NEW Y O R K 22. N. T.

PRINTED CIRCUIT BO^RD
TR.ANSL.ATOR

03640

2/1 I S

Figure 10-42. AN2 Translator Printed Circuit
Board Assembly (6901332) (Sheet 1 of 2)
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OUT POT C

INPUT C
SHIELD TIE C

OUT PUT A

INPUT A
SHIELD TIE A

OUTPUT B

INPUT B
SHIE.LD TIE. B

AUX GRD
+6VDC

- IE.VDC
-M2.VDC

GRD

G

A
F

a

B

Q

E
D

H
L
M
N

J

I
<
<
<

ci ;
.IUF

_ > ai ^

\

"FT f2^

L 1 1

\

.iupT T2'

cat

FDBOO

ICR4
FDIO

<
<
<

i

CR2.

FD300
fCRS
FDII9

<
<
<

j

CR^

FDBOO

FDII9

> R\0
>IO.^ K

R7

B.OIK

>RII
>\Q5 K

R8

3.OIK.

>>O.S K

R9

3.OIK

cs ;
.OIUF

»*•».—••— " -~

I
<
<
<

t

>R4-
M0.5K

FDII9

<
<
4

i

>R5
> IO.5K.

;cae.
FDII9

<

<

•

J

XO.5K.

' FDII9

C6-
.01 UF'

FU5

d
n

r^
^

d
n

l ^? i

RI4

JQZ

RI3

xcr

.OIUF '

(\J <<| REVISIONS

^ 6.61/266 " B.ELEA.'SE. v...
Q A EElCHfi WCHWJG,t TRAM?.\STOR ' E5B« V EVM}=,

(T)

C£j

LIST OF MATERIAL OR PARTS LIST

D o«^L8 CLE r^f /^ BOARD) ASS.Y- AN?

° / \ "ALEKIONE"' I»H«T £.

t

Figure 10-42. AN2 Translator Printed Circuit
Board Assembly (6901332) (Sheet 2)
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GREY SAND
NOTE XIX
£ PLACES

REF DES

15

I I
10

ITEM NO.

Q-l RZI r-C

O-11CBJOI—O O-l R4 r-O

O f'd&A O H KZ. \-0

O V£y o o-l R5, h"

e-tlecad-e

w r-î .̂ii ^

o-̂ ggglt-e ° °

o-llcfel Uo o
O Oo-{3SD-o

COMPONENT

OPPOSITE 5(DE

CIRCUIT
A.
B

1MPUT PIU
A
F

RESET
D
G

OUTPUT PIW
C
Gl

ERROR TEST

R

ENGftQ NOTICE

G61IZDB

DESCRIPTION

RELEASE
(\-4)

NOTES
Z
31

3IE

TTTT

33T

33ZI

x v iT
K V I I I

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 63OI33& . ASSY PER.IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL DWG
R-R.EFE.BEWCE QUANTITY
GREY SAND ON ©DEMOTES ANODE ^DE OF D\ODE

2. -T- DIODE, ZCNEP

15 IN

AR

V

<s.cn s>o i o
G.O13OO3

I .&K ., l/SW.t|%
I.SK. , l/&W.tl%
7.&K. ,

TRAMSISTOR
TRAMS15TOR
DIODE.
CAP.OIUF, ± 10% , IOOVK
WIRE- ,*
TRAKJSIS.TOR. PAD
SOLDER (6032357) Sn 60 AR
SMS CARD

6079006
£079221

A31 Z2.S

QQ-S-571

LIST OF M A T E R I A L OR PARTS LIST

EVAVi?)

883«

1Z

10

UNLE33 NOTED BREAK

OUTSIDE MIN

IK8IDE MIN
ALL DIMENSIONS ANO TOLERAI

JHLEU OIKEDWIII SPfCIFItO DIHtKSlOrll
HE IN INCHtl TOLERANCE ON
2 PLACE 3 PLACE

[CASE I
I°EPTH|

^9

,PPROVAl _^

^-

/ZH*
»J

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

9 MADISON A V E . NEW YORK 22. N

'PR.1KJTED CIRCUIT BOARD
ASSY- TCI, DDI DETECT

CODE IDENT

53640

SC.LE2/I

G3OI33G

Figure 10-43. TCI, DDI Detect Printed Circuit
Board Assembly (6901336) (Sheet 1 of 2)
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(\-A) ADD NOTE :m_

I ERROR
RESET A.

ERROR TEST

ERROR
RESET

LIST OF MATERIAL OR P A R T S ' L I S T

INTERNATIONAL BUSINESS IACHINES CORP.
FEDERAL SYSTEMS DIVISION

810 M*OISOH AVE. HEW TOBK 22. H. T.

PR1MTED CIRCUIT BCARD
ASSY- TCI , DDl DETECT

Figure 10-43. TCI, DD1 Detect Printed Circuit
Board Assembly (6901336) (Sheet 2)
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COm
ro
o
en

U I I Z 6 C
6GII8DB M) ADD

DESCRIPTION

RELEASE
EVAKfo

Rll
o o-l RlO|-o o-(CB7lt-o

o RQ2H o cMceni)-o 6H RlZ.rO

04 R? K> cH R<^ ho
o o-l<:g3lr-o

GREY BAND
MOTE-XX

COMPONENT SIDE

V R 1
R14.RI5

Rll

R5. R.S

RZ
R l

Q3,Q4,Q5

CRI.Cg3.Cg4
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cuce
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e
OUT PUT
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POIMT 1

c
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D

NOTES
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X VI M

XIX

XX

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 69OIB36 ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENpOR ITEM-SEE SPEC OR SOURCE CONTROL BWG

PIN A, IN TCZ. CARD RECPTACLE MUST BE
TIE1D TO PI>L H
GREY BAND ON (§5) DEMOTED AKiODE <3\DE OV

IO

IO IN.

AR

PAD
DIODE ZTENER
POT 5K--57,

£.079^19

R.E5 363.n.,t|'7o.l/<?W
TRANSISTOR
TRANSISTOR
DIODE
DIODE
CA.P.OIUF.t
CAR
WIRE *2Z AWG YELLOW
PAD
SOLDER (6032357)
SMS CARD

49(299
6079O05
6079276
GO79208

6079212
SO792IO
6O792I7
6079O09
&079OOS
GO79O4V

6079OOfc
GO79OO7

G07920Z
&O3G.I52.
4S3O70
Sn 60 AR
69OI33S

QQ-S-571

MOTEXSOi.

88340

20
19
18
17

14
13
12

10

LIST OF MATERIAL OR PARTS LIST

UNLIU OIHtlwIU SPECIFIC I

ARE IN INCHES TOLERAN
2 PLACE 3 PLACE

DECIMALS DECIMALS

MATLJ

MDE:
DRAWINO CHECK

DESIGN APPROVAL

%

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL 9TSTEIS OIHJIOH

PRIWTED CIRCUIT BOKR.D
ASSV - TC2^ BO DETECT

CODE IDENT N

03640 ^"501338

Figure 10-44. TC2, BO Detect Printed Circuit
Board Assembly (6901338) (Sheet 1 of 2)
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S
vD

E<T
JL.L

EVANS

TP£

-3VDC
-GVDC
-IZVDC
+ C.VDC
+ I2VDC

Gt>D

AUX GRD

D

P
K
M
L
N

J

A

>l.5

ci?ia
FDII9

NOMENCLATURE
0« DESCRIPTION

LIST OF MATERIAL OR PARTS LIST

.L DIMENSIONS AND TOLUftNCEl
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Hit !• l«CKl~ ~" ~~ "
2 PLACE

/ | C A 3 E | \

/ |OEPTH|\

\

«EIION CHECK

MDC

DE
*!Wf APPROVAL

f*rlf
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INTERNATIONAL BUSINESS IACHINES CORP.
FEDERAL SriTEIt DI>ISIOI

0 •<DliOH *VE. MEO YORK 12, H. t.

PRINTED CIRCUIT BOARD
ASSY-TC2.J&0 DETECT

I'"'" 2.

Figure 10-44. TC2, BO Detect Printed Circuit
Board Assembly (6901338) (Sheet 2)
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X V I I I

IBM GEN ASSY SPEC 6000003 APPLIES
WIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
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COMPONENT BODY WHERE POSSIBLE
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COLOR BLACK
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D HUDISON AVE. NEW Y O R K 22. N. T.

PRINJTED CIRCUIT BO/KRD

:00t IDCNT NO.

03640
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Figure 10-45. NA1 Translator Printed Circuit
Board Assembly (6901340) (Sheet 1 of 2)
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Figure 10-45. NA1 Translator Printed Circuit
Board Assembly (6901340) (Sheet 2)
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CI.C2.C3

R9
RI3

Q4
(£4

RIG

BEFDES

IO
I I

ITEM KIO.

SIDE

OJ
•< -̂rn
O
(Ti

CIRCUIT
A.
E>
C
D

IKIPUT
C
D
E.
F

OUTPUT
A.
B.
IS
Q

ENOftfl NOTItE

UH2BS RELEASE
t> i CKAMSE. •re*MS\5TO'R

I12.31.S

NOTES
X
31
zu

33ZI

WIT

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 69OI34Z. ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL 6W6
R-REFERENCE QUANTITY

IQIKJ.

AR

V

TRANSISTORS

y,R

6O7923&

DIODE
CAP.OIur.tlO^.IOOVDC
WIeC-'ZZAWG YELLOW
PA.D
SOLDER (6032357)
SMS CARD

6.079238
1079235"

lO~7922-=>

•4S3O7O
Sn 6O AR QQ-S-571

LIST OF MATERIAL OR P A R T S LIST

883 U

88340

/O

7

OUTSIDE
INSIDE
ALL DIMENSIONS AND TOLERANCES ynr.

2 PLACE > PLACE

•H ID^PTK! '

DATE

9-10-H

DRAWfl

MDE
DRAWING CHECK

DESIGN APPROVAL

a-'*"

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

0 •UDIJOH *VE. HEW Y O R K 32, N. Y.

PRINTED CIRCUIT BOA.RD
ASSY- NKZ.,TR/^si_/vroR.

CODE I DENT NC

03640

'""2/1
&9OIS4Z

[SHEET | OF 2.

Figure 10-46. NA2 Translator Printed Circuit
Board Assembly (6901342) (Sheet 1 of 2)
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OUTPUT A

INPUT

OUTPUT B

INPUT B

OUTPUT C

INPUT C

OUTPUT D

IMPUT O

-IZVDC
+ GVDC
H2 VDC

GRD
AUX. GRD

(\J^J-
o
CN
\9

E6IIEW& E56« ^ EVMl'S

LIST OF MATERIAL OR PARTS LIST

tytusiows AND TOi.E/5NC£!
IfltfTo FINISHED I*HT
Dtn|WII£ SPfCIFIEIMiaEIIStDNt

ET~7

DESIGN CHECK

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SY1TE1S DIVISION

0 IIHOISOM >VE. HEW TOHK 22. R. T.

CIRCUIT

|»HIET 2.

Figure 10-46. NA2 Translator Printed Circuit
Board Assembly (6901342) (Sheet 2)
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Q4,05.Q£.

C \
REF DES ITEM NO.

COMPONENT SIDE

m
O
o>
VO

I ENQRa NOTICE

' fcfel lZBB '

REVISIONS

RELEASE

NOTES
Z IBM GEN ASSY SPEC 6000003 APPLIES

31 MIN ELECTRICAL CLEARANCE TO BE .018
HI COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE

BOARD AND/OR OTHER COMPONENTS
TTTT COMPONENTS TO BE CENTERED BETWEEN HOLES

WITHIN .06 INCHES
Trro- LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO

COMPONENT BODY WHERE POSSIBLE
22T PARTMARK 69OI34d ASSY PER IBM SPEC 6009974,

COLOR BLACK
331 JUMPER AND COMPONENT LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
TPTT BLACK BAND DENOTES CATHODE END OF DIODE
"UNI IDENTIFICATION OF SYMBOLS

V- VENDOR ITEM -SEE SPEC OR SOURCE CONTROL DWG
R- REFERENCE QUANTITY

MOTE,

CIRCUIT
A
B,
C

IMPUT
e>
c.
Q

OUTPUT
A.
D
R 1

5 IN.

AR

TRAvMSISTOR
TRANSISTOR
C AP.OIUF,± IQ^.IOOVDC

VR WIRE ̂ 2^ AWG YELLQV GO3(=> \S2.
PAD
SOLDER (6032357)
SMS C A R D

O2O657

48307O
Sn 60 AR

6901345
QQ-S-571

LIST OF MATERIAL OR P A R T S LIST

OUTSIDE

INSIDE

DENNED . ,

ARE 1ft INCHES TO
I PLACE 3 PL

•,̂ £~-̂
^

.0

INTERNATIONAL BUSINESS MACHINES CORP.

SBO MADISON 4VE. HEW Y O R K 22. N. Y.

PRINTED CIRCUIT BOARD

2/1 «

Figure 10-47. SCI Simulator Printed Circuit
Board Assembly (6901344) (Sheet 1 of 2)
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OUTPUT c

INPUT c

OUTPUTS

INPUT B

OUTPUT A

IMPUT A

-H2VDC

GRD

Q

M

Ql

€)-QS
ZNZ.^12

Q3

QG>

; ci
.OIUF

ro
O
CT>

RELEASE:

OR DESCRIPTION

LIST OF MATERIAL OR P A R T S LIST

.L DTWENSION3 AND TOLE/ANC
OPPVY TQ FINISHfDy*RT

DESIGN CHECK

MDE
DRAWING CHECK

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL STSTEU DIVISION

0 •AOISOK AVE. NEW TOM II. N.Y.

PRINTED CIRCUIT BOARD
ASSY- SO(,SIMU1_A.TOI5

(53 €,-40

•CALt MOUE

D &9OI344

Figure 10-47. SCI Simulator Printed Circuit
Board Assembly (6901344) (Sheet 2)
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_____

R9 -i- RI2
R5 R6
R.I 1 R4
QITHRUQ4
CI.C2
REF DES

&
7
<£>
5
\̂.

ITEM NO-

©

CO —

' o o o o o o N

0 0 o o
0 0 0 0 0 0 0

o o o o-| g^ r"° /#*K î
O O O O O O \sS?J'
o o o o — (| gg| — o o

o oo o o o o o
O O O O O O — <) RZl O O

0 ° 0 0 00 0 ° °

o o o o-| RC>"~|-o /f0^^
o o o o o o \£*ty/
O O O O O O 1 F?|Q [ — O O

o ° o o o o 6 ° °
O O O O Cj R3 | — O O

0 0 0 0 0 0 ° °

0 0 0 0 0 0 ^ ^ ^

o o
0 0 0 0 0 0

O O O O O O j RA 1 — O O

0 ° 0 0 0 0 0 ° °

o oo o o-TgjeTrO o
I f^ -* 1 O Oo o— [ CZ. p° ° o

. o o ^

COMPONENT SIDE

CIRCUIT
A
B.
C

* VJ> j ' REVISIONS

\) STU ENQRG NOTICE DESCRIPTION DATE C

(T) U.lliD<> RELEASE ^ W/v

O

VQ

NOTES
Z IBM GEN ASSY SPEC 6000003 APPLIES

XT MIN ELECTRICAL CLEARANCE TO BE .018
Vll COMKONbNIS 10 bb ASStMBLtL) hLAI AGAINb 1 1 Ht

BOARD AND/OR OTHER COMPONENTS
•ETTT COMPONENTS TO BE CENTERED BETWEEN HOLES

WITHIN .06 INCHES
Tnr LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO

^x~x COMPONENT BODY WHERE POSSIBLE
/ (3} 32T PARTMARK 690134^ ASSY PER IBM SPEC 6009974,

/ A RE.QD COLOR BLACK
' TOT JUMPER AND COMPONENT LEADS TO BE BENT FLAT

AGAINST BOARD BEFORE DIP SOLDERING
•gVTT BLACK BAND DENOTES CATHODE END OF DIODE
itUIII IDENTIFICATION OF SYMBOLS

V- VENDOR ITEM -SEE SPEC OR SOURCE CONTROL BWG

"OT5T 4 CIRCUITS PE.R. BO/\RD

A v RES75O-n-,*l'%.i/sW GO79223
4 v RES 2OOj3.,-tlt7o,l/i}W GO79237
A V RES l.5KAt 7..I/3W &O792IS
<3 V TRANSISTOR (2IV744) £079221

IKIPl IT OUTPUT 2 CAP.OIUF,±\0%,IOOVDC 49I2Z8
G B A PAD 4SB07O
F C AR SOLDER (6032357) Sn 60 AR QQ-S-571
E D 1 S M S C A R D 63OI347

LIST OF MATERIAL OR PARTS LIST

,A."t',.">J',»5,';,E,;.1J?™., ^£* S*ZiC.~ '̂/lt?t T'T"KK.r UEJ.NCE o, -^ %-* RRiMTE D CIRC UIT E
DECIMAL, «C,«L. A^E, MDE %3 ASSY" S f ? <q | M 1 II >

' m"l '***-* '-^ *-<~> ** ^^ _^ Ly 1 -3 -
b /£2 f̂*2?£— (,<./ SCALE 2/| *T (SHE

8
7
&
5
A
3
2
1

NES CORP.

>OARD
vTOK

1 /-
+ b
« 1 OF.2

Figure 10-48. SC2 Simulator Printed Circuit
Board Assembly (6901346) (Sheet 1 of 2)
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OUT RUT D

INPUT O

OUTPUT C

INPUT C

OUTPUT B

INPUT B

OUTPUT A

INPUT A

-3VDC
+ GVDC

GRD

o
EHOItQ NOTICE OESCMIPTIOM

RELEA^S,E1 ft-*

UKIESJ «OTEO BBEAK CO«NE«»7 OMJK.ID / 7

S«,,ot ..N yi y<£ ^WX
tN^QE MIN .XlAX / 6- •

LIST OF MATERIAL OR PARTS LIST

ALL DIMENSIONS AND TOLEITANCES^
AP\T TO FINISHED/fnT

-i/ VB»\
\

DATE

T'-lAii
DESIGN CHECK

MDE

OUAWINO CHtCK

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEM DIVISION

590 jUO.SOII *VE. HEW TORK tt, H. T.

RRINTED CIRCUIT1

,SIMUl_A.TOI^

Figure 10-48. SC2 Simulator Printed Circuit
Board Assembly (6901346) (Sheet 2)
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GREY BAND
NOTE XX
a PLACE'S

4-PLACES

OPPOSITE SIDE

COMPONENT

•NOTE

SIDE

Q I - Q 4- 13
R I , R2 12
R3.R4 I I
R9, RIO IO
R5, R6
R7, R8

VRI,VR2
CRI.CR2
Cl -C3
REF DES ITEM NO.

CIRCUIT

A
B

INPUT
PIN
C
E

OUTPUT
PIN
G
F

to
*3-
rn
O

DESCRIPTION

RELEASE B.1I15

NOTES
Z
31

2H

TTTT

33T

TVTT
»"'ll

TTT"

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 69OI34SASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V- VENDOR ITEM -SEE SPEC OR SOURCE CONTROL DWG
R-REFERENCE QUANTITY
PIN A MUST BE JUMPERED. TO PIN J IN RECEPTACLE WIRING
GREY EAMD ONDENOTE?> MiODE ?>\DE O^ CrtO'DE.

IO IN.
AR

V TRANSISTOR
V
V

V
V
V
V

V.R

•6O79OO6
RES, 383-n, I/ZW,+ \% 6O79O47
RES, I.IOK, 1/4-W, ±\°/°
RES, <\02fL. l/ZW,f 1%
RES, I.65K/I/8W, +

, 1/8W, ±1

DIODF,

PAD
WIRE #ZZGR. YELLOW 6036 I 52
SOLDER (6032357)
SMS C A R D

6O79O08
&0790O9
&0793IG
£,079315
;079OO5
6017645
49I2Z8
d83O7O

Sn 60 AR
69OI33I

MOTEYS.

QQ-S-571

13
\2

IO

LIST OF MATERIAL OR PARTS LIST

UNLESS OTM£«»IJE tflCtfttO DIMENSIONS

3 PLACE

•afc,

SRAWINa CHDJK

DESIGN APTRQVAL

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

D lADISON AVE. NEW TORK II, N. T.

PRINTED CIRCUIT BOARD
ASSY-MODIFIED AN)

03640

2/1
69OI348

| OF

Figure 10-49. Modified AN1 Printed Circuit
Board Assembly (6901348) (Sheet 1 of 2)
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00
^r
nO

O

REVISIONS

:NQ*O NOTICE

U.II2BJ
66II8DB

RELEASE

I OUTPUT B

LIST OF MATERIAL OR PARTS LIST

2 PLACE 3 PLACE

DESIGN (

-̂ ^c

DRAWING CHECK

1&L

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

sao »*OISOM *VE. HEW YORK 22. n. r.

PRINTED CIRCUIT BOARD
ASSY MODIFIED AN I

O3G4O 69OI348
[SHEE

Figure 10-49. Modified AN1 Printed Circuit
Board Assembly (6901348) (Sheet 2)
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R1 TO
REF DE8 ITEM NO.

INPUT A

INPUT B

INPUT C

INPUT D

INPUT E

INPUT F

INPUT C

INPUT H

INPUT L

| INPUT P

INPUT Q

INPUT R

+ 12V DC

R6
-VW-

3.6 K

R11pws/-
3.6 K

R7
-VW

3.6 K

RIO
A/W-
3.6 K

R3
AAA/-
3.6 K

R2
hAAAr-

3.6 K

R12
-V\A
3.6 K

R9
^W\
3.6 K

R8
A/V
3.6 K

R5
\A^
3.6K

R1
A/V
3.6 K

R4

COMPONENT SIDE

NOTES
I

XI

TTTT

-ETC-

23T

XSZI

yyiT

12

RELEASE

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 6901349 ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL DWG

R-REFERENCE QUANTITY

16 IN
AR

RESISTOR a6K.1/4W*5"/b
WIRE "22AWC.YEL
SOLDER (6032357)
SMS CARD

334923
6036152
Sn 60 AR
492345

QQ-S-571

86360

68360

LIST OF MATERIAL OR PARTS LIST

OUTSIDE MIN MAX

rNSIOt UIN M*K
DESIGN CHECK

7* W

INTERNATIONAL BUSINESS MACHINES CORP.
FIDERAL SYSTEMS OIVISION

$10 IHOtSOM iVE. NEW TOHK It, K. f.

PRINTED CIRCUIT BOARD ASS'Y-
3.6K RESISTOR

Figure 10-50. 3.6K Resistor Printed Circuit
Board Assembly (6901349)
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NOTEX2-

01 THRU Q4
Q5. Qfc
C\ , C2
C3, C4
R l , R Z
R3-R4-R7-R8
R5. Rfe
R9THRU RI2
RI3 . RI4

13

l >
IO

ITEM NO.

o
o
o Rl

O
o

o
o

o
oo
o

n

COMPONENT SIDE

3 PLACES15

CIRCUIT INPUT 1 INPUT 2 OUTPUT
A A C B
B | E D R

\UlllBd RELEASE

NOTES
I
21

3H

32:

TTPTT
TVTTT

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 690135O ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM- SEE SPEC OR SOURCE CONTROL DWG
R-REFERENCE QUANTITY

10 IN.
AR

TRANSISTOR,
TRKK5ISTOR,
CAP,. 25 UF, +80% -202o,50VDC
CAP, .OIUF,tiO%,IOOVPG
POT, 0 - Z K
RES, 4.75K t |%,|/8W
RES, 2.21 Kl 1%, I/8W

RES, 2K ± 1% , I/6W
R E S , U 5 K ± 1% , I/4W
SPACER/TRANSISTOR.
WIRE NO. 22 AWG,rELLOW
SOLDER (6032357)
SMS CARD

344892
318324
£,075166
49I2Z8
&O79650

6079652
6079651
&O79&53
491299
&036I5?
Sn 60 AR
6901351

QQ-S-571

SPECIFICATION

e&to 13
B8X.O

88X0

Bilto

12

10

LIST OF MATERIAL OR PARTS LIST

OUTSIDE
msioE

MENSIONS AND TOLERANCES

UHIEU OTHEI
^•E IN IHCHI
2 PLACE

MD

DESIGN APPROVAL

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

» HUOISOH *VE. NEW YORK 22. N.T.

PRIMTED CIRCUIT BOARD
ASSY-TEMPERATURE MONITORING
CARD

CODE IDENT NC

03640
SCALE 2/1

£^01350

Figure 10-51. Temperature Monitoring Printed
Circuit Board Assembly (6901350) (Sheet 1 of 2)

III-10-168



INPUT IB

INPUT ZB

OUTPUT B

INPUT IA

INPUT ZA

OUTPUT A

-feVDC

-t- 12V DC-

GROUND
.OIUF

ENOR6 NOTICE

(.MIZ.-RJ
DESCRIPTION

RELEASE'

LIST OF MATERIAL OR P A R T S LIST

ALL DIMENSIONS AND TOLERANCES

2 PLACE 3 PLACE

DESIGN CHEC

MD ^ E

DEB ION APPROVAL

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

5«0 IUDISOH *VE. NEW YORK 22. N. T

PRINTED CIRCUIT BOARD
ASSY' TEMPERATURE MONITORING
CARD

CODE IDENT NO.

G90I350

Figure 10-51. Temperature Monitoring Printed
Circuit Board Assembly (6901350) (Sheet 2)
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OPPOSITE SIDE

RG
R5

R3,
R l
R2

REF OES

8

irEM NO.

O

o
O

o-

o

1,
o
o

o
o
o

o
o

o
o
o

-o
o
o

o
o
o

o
o

o
o

o
o

o
o
o

-o
o
o
o

00 O O
o o

o o o o
o o

COMPONENT SIDE
NOTE 32:

OUTPUT F

IK/PUT A

OUTPUTA

OUTPUT E

INPUT B

OUTPUT B

GROUND

I OUTPUT C

-KSVDC !

i

OUTPUT D

R5

Rl
I.78K

Rfo
4.52.K

R2
I .40K

17.8 K

R4
I7.6K

REFERENCE:

DESCRIPTION

RELEASE

NOTES
X
XI

ZH

TTTTT

33T

»U"|

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 69OI354- ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL DWG
R-REFERE.NCE. QUANTITY

1C, IN.
AR

VI

-*f% \I8W

. n.8 K±IV. tow
l.78K.tl%l/8W

RESISTOR 1.4-KJ: I %

SOLDER (6032357)
SMS CARD

&07998I
6079979
£079671
&O7998O
£079011
GO36I5ZL
Sn 6O AR
49Z345

QQ-S-571

LIST OF MATERIAL OR PARTS LIST

88310

&

-770..
DRAWlHQ CHECK

DHIQN APMOVAL

;S3̂

INTERNATIONAL BUSINESS MACHINES CORP.
FEDEMl SrjTEll DIIIIIOI

IIP • iPIIOII ayE. KEW rent «. i. T,

PRINTED CIRCUiT BOARD A5SY-
RES\STOR CARD. SCR

CODE IDENT HI

03640

• CALI Z7T

6901354

Figure 10-52. SCR Resistor Printed Circuit
Board Assembly (6901354)
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GRCY BAND
NOTE SIX
A PLACES

Qi ~r~

P.9
P-5
Rl
CR>
VR|

Rife

RS
R4
CR4
VR4

Cl THRU

I I
10

ITEM NO.

OPPOSITE SIDE

COMPONENT SIDE

MOTE

CIRCUIT

A
e>
c
D

INPUT
P\N1

e>
c
D
EL

OUTPUT
PINI
R
G
Q
F

ENfiRG NOTICE

S61EPB
RELEASE

0-3) ADD NOTE. : tYAWo

NOTES
X

XI
STL

TTTT

33T

»U"l

TT7

IBM GEN ASSY SPEC 6000003 APPLIES
MIN ELECTRICAL CLEARANCE TO BE .018
COMPONENTS TO BE ASSEMBLED FLAT AGAINST THE
BOARD AND/OR OTHER COMPONENTS
COMPONENTS TO BE CENTERED BETWEEN HOLES
WITHIN .06 INCHES
LEADS TO BE MAINTAINED AXIAL WITH RESPECT TO
COMPONENT BODY WHERE POSSIBLE
PARTMARK 69OI355 ASSY PER IBM SPEC 6009974,
COLOR BLACK
JUMPER AND COMPONENT LEADS TO BE BENT FLAT
AGAINST 'BOARD BEFORE DIP SOLDERING
BLACK BAND DENOTES CATHODE END OF DIODE
IDENTIFICATION OF SYMBOLS
V-VENDOR ITEM-SEE SPEC OR SOURCE CONTROL DWG
R- REFERENCE QUANTITY
GRE\ BAND ON ©DEMOTES A.HOOE "bNDt OT D\ODE

IOIN
AR

v
V
V

, 1/ew.t 17.

DIODE:
DIODE,
CAP., .Oluf,

W>iRE. *2£ GA/YEl'LOVt
SOliDER (6032357)
SMS C A R D

&0-T992O"
GOT 9 008
&OT9O4T

C.OT9006

Sn 60 AR
G9OI35I

QQ-S-571

LIST OF MATERIAL OR PARTS LIST

38310

10

OUTSIDE

IMSIDE
iLL DIMENSIONS AND TOLERANCES

UNllM OIHERWIlf SPECIFIED OIMEH1IIM

r̂

ll-it-V

^^^
'2L

tvAD S E

Wfc-K*^.

'2IT

^4&̂

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SrSTEl! 01*111011

690 MADISON AVE. •£« YORK 22. H.I.

BOARD
AMA

CIRCUIT

E IOENT NO.

03640

SCALE 2/1

901355

Figure 10-53. AN4 Translator Printed Circuit
Board Assembly (6901355) (Sheet 1 of 2)
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OUTPUT A,

IMPUT B

OUTPUT E>

INPUT B

OUTPUT c

IKJPUT C

•+• 12. VDC
OUTPUT D

-ia VDC

IMPUT D

RCTURKl
- G VDC

FDM9

CR4-

FD\ 19

i
1

1

I

FDI 19

CR'S
n

FDU9

C3

-OIUF

ENttRQ NOTICE DESCRIPTION

SIX.

LIST OF MATERIAL OR PARTS LIST

uD|.tN.lol.l«DTOUER..s
APPK TO FllmHEO PART

W.*J~J
DESIGN CHE

<r '?,.,Atei8'8

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

590 BADISOH AVE. HEW Y O R K 22. N. Y.

PRIMTED CIRCUIT
BOARD A'b'SY-TrV^svATOR,

Figure 10-53. AN4 Translator Printed Circuit
Board Assembly (6901355) (Sheet 2)
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M J — '

Rl- R4 a
Q5-Q8 T
Ql -Q4- <b

CRI-CR4 5
ci ^ ce 4
&EF PES ITEM NO.

' 0 00 - .0 00 N

o 0 0 o o ° o o o
O O Q O O O O ° °
O O O O O O 0

0 0 0 0 0 0 ° °

O O O O O O 0
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LOGIC SYMBOLS

In the list that follows, each type of logic symbol on the LVDCME ALD's is de-
scribed. Each typical ALD symbol is shown with the corresponding symbol (if any) used
in the simplified logic diagrams on figure 10-30; some of the circuits indicated on the
ALD's (such as resistive loads and diode clamps) were not indicated on figure 10-30
because they performed no logic function.

The two letters on the third line of each ALD symbol indicate the nominal levels of
input and output voltage for that circuit. The levels represented by these letters are
shown in the following table.

Symbol

Y
S
V
B

Voltage Levels (Nominal)

"0" Level

0 VDC
0 VDC
Special
Special

"1" Level

-6 VDC
-12 VDC
Special
Special

The "Special" levels indicated by Band V are explained in the description of the
logic circuits to which they apply; the B notation usually indicates positive logic levels.

Circuit/Definition

1. AND. The output of an AND cir-
cuit is the logical AND of its inputs.
When all inputs are "1's", the output
is a "1"; if any input is a "0", the out-
put is a "0". The AND circuit may
have two or more inputs.

2. AND-INVERTER. This circuit
performs the logical AND and INVERT
functions. When all inputs are "1's",
the output is a "0"; if any input is a
"0", the output is a "1". The AND-
INVERTER circuit may have two or
more inputs.

ALD Symbol
(typical)

Note:

- A
B A
Y Y
0 1 B A
1 A 0 1
A X P -

1— <J 1 — I
2 A

- A
B A
Y Y
a 2 B A
7 F 2 4
D GT -

— 6 3 — '
2 E

The funct
substitute

ional
d for

.Second Level Logic
Symbol (used on
figure 10-30)

A —

A >—

symbol "+O" may be
"-A".

Logic Symbols-1
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Circuit/Definition
ALD Symbol

(typical)

Second Level Logic
Symbol (used on

figure 10-30)-

3. AND-OR-INVERTER. This cir-
cuit performs the logical AND, OR,
and INVERT functions. The relation
between the inputs and outputs is the
same as the AND-INVERTER circuit.
However the output transistor of this
circuit allows the outputs of several
AND-OR-INVERTER circuits to be
connected (OR'd) together. A "0"
output from any AND-OR-INVERTER
circuit of an "OR'd" group of circuits
will force a "0" output from the group.
The AND-OR-INVERTER circuit may
have two or more inputs.

4. CLOCK DRIVER. This circuit is
used as a level shifter to drive a
TRANSLATOR-INVERTER circuit.
A low positive voltage input produces
a "1" output (+6 VDC); a low negative
voltage input produces a "0" output
(0 VDC).

5. DELAY. This circuit delays only
the positive transition of its input; a
delay occurs only when the input
changes from a "1" (-6 VDC) to a "0"
(0 VDC). The nominal delay duration
is indicated above the symbol. A "1"
input causes a "1" output.

6. DELAY CLOCK MONITOR. This
circuit monitors delay line clock
pulses; its normal output is a "0". If
its input level is not changed from a
"1" to a "0" or from a "0" to a "1"
during a time of 400 NSEC, its output
is forced to a -"1" at the end of the 400
NSEC period.

Note

The sampling period of this circuit is
adjustable. . :

- A OH—
B A
Y Y
0 2 B A
7 D 1 5
D G U -

0 2 —
3 F

Note

The functional
symbol "O O" may
be substituted for
"-AO".

C D
B A
B. B
0 2 B A
2 A 0 6
0 C D 1

1 — 0 4 —
2 C

X US EC

D L Y
B A
Y Y
0 1 B A
1 A 0 1
A QQ- .

2 A

400 NSEC DELY

X US EC

D L C
B A
B Y
0 2 B B
2 B 0 5
0 T C 2

L_ 0 i _
3 D

400 NSEC

Logic Symbols-2



Volume in

Circuit/Definition

7. DELAY LINE DRIVER. This cir-
cuit always feeds a DELAY line. A
"1" at either input causes a pulse to
be emitted at both outputs. The output
pulses are tapped from a resistive
divider network.

8. DETECTOR. This circuit senses
the outputs from a delay line. A "1"
input to the delay line causes the DE-
TECTOR's normally "1" output to be-
come a "0".

9. DIODE. This circuit is a diode
clamped to ground.

-fel i

±

10. DIODE. This circuit is a diode
clamped to -6 VDC.

^ 10 UF

11. DRIVER TERMINATOR. This
circuit is a signal shaper, inverter,
and low impedance matching device.

ALD Symbol
(typical)

—

D R V R
B A
Y Y
d 2 B A
8 A <J 5
H F O -

l-tf 3^
6 F

D E T 1
B A
Y Y
0 2 B A
8 A 1 7
H F X -

•— 0 1 —
2 H

L (5 V
B A
Y Y
<J 2 B A
4 C d 7
Y M P -

L-(J 1 — 1
2 A

L - 6
B A
Y Y
CM B F
7 B 2 6
A Q N -
L-(J ] -J

3 E

D T
B A
Y Y
CM B A
4 A 2 5
Y Y N -

LCf 3 -J
2 F

{••••»

Second Level Logic
Symbol (used on

figure 10-30)

•

DRVR

DET :

None

None

— DT >—
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Circuit/ Definition

12. INVERTER. The output of this
circuit is the inverse of its input; a
"1" input results in a "0" output and
vice versa.

13. INVERTER (POWER). This cir-
cuit performs signal inversion and
amplification; a "1" input results in
a "0" output and vice versa.

„

14. INVERTER-OR. This circuit
performs signal inversion; a "1" in-
put results in a "0" output and vice
versa. The output transistor of this
circuit allows several INVERTER-
OR circuits to be connected ("OR'd")
together. A "0" output from any
INVERTER-OR circuit of an "OR'd"
group of circuits will force a "0" out-
put from the group.

15. LAMP DRIVER. A "1" input
causes the LAMP DRIVER to turn on
• i • J- J ' J * A. 1 t f O f tits associated indicator lamp; a 0
input causes the LAMP DRIVER to
turn off its associated indicator lamp.
The input-output levels are as follows:

Input Output

"1" (-6 VDC) 0 VDC
"0" (0 VDC) -12 VDC

0

Note

One side of the indicator lamp is con-
nected to -12 VDC; the other side is
connected to the output of the LAMP
DRIVER. When the output of the
LAMP DRIVER is 0 VDC, the potential

ALD Symbol
(typical)

I
B A
Y Y
0 1 B B
3 C 1 7\J \* 1 /

D H B -
— 0 2 — '

3 F

—

I P
B A
Y Y
0 1 B A
3 A 2 0
D F Q -

L0 2 —

—

4 C

- I O
B A
Y Y
0 1 B A
3 A 1 7
D H C -

I— a i —

—

2 B

D I »
B A
Y S
0 1 B D
•3 c 9 Aor £. \ j

D G S -
!— 0 6 —

5 B

J —

Nntpl'(l_/LC^

The "DI" func-
tional symbol rep-
resents "Driver,
Indicator". Some
of these blocks do
not show the dif-
ference between

Second Level Logic
Symbol (used on

figure 10-30)

. .

— I —

— I —

— IO —

— LD —

Logic Symbols-4
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Circuit/Definition ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-30)

Note (cont)

difference of 12 volts across the lamp
lights the lamp.

16. LATCH 8. This circuit is a
bistable device that becomes set when
the "1" Set Inputs become "1's"; it is
reset when the "1" Reset Input be-
comes a "1". This circuit also acts
as a translator; the nominal input-
output levels are as follows:

"1" (+6 VDC)
"0" (0 VDC)

Output

"1" (-6 VDC)
"0" (0 VDC)

17. LINE DRIVER. This circuit
functions as a signal driver and low
impedance matching device.

18. OR-INVERTER. This circuit
performs the logical OR and INVERT
functions. When all inputs are "O's",
the output is a "1"; if any input is a
"1", the output is a "0". This circuit
may have two or more inputs.

Note (cont)

the input and out-
put voltage levels;
the Y Y notation
on these blocks
is incorrect.

LATCH

-E

D D I
B A
B
0 2 B
2 C 1

T C
-cf 1 -

4 E

111" Set , ,
Inputs *• —

"l"Reset_
Inputs

Set
"Output

D L
B A
Y Y
(3 1 B A\
4 B 2 3
U G T - H—
—-0 2 -

3 E

Note

The "DL" func-
tional symbol rep-
resents "Driver,
Line".

LINE DR

- O
B A
Y Y
0 1 B A
3 F 1 4
C F V -
— 6 2 —*

3 C

Note: The functional symbol "+A" may be
substituted for "-O"\
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Circuit/Description

19. OR-INVERTER-OR. This cir-
cuit functions in the same manner as
the OR- INVERTER. The outputs of
many OR- INVERTER- OR' s may be
connected (OR'd) together. A "0" out-
put from any OR-INVERTER-OR
circuit of an "OR'd" group of circuits
will force a "0" output from the group.
This circuit may have two or more
inputs.

20. OSCILLATOR. This circuit
generates a square wave signal (0
VDC to -6 VDC) at a 2. 048 MC fre-
quency.

21. POWER DRIVER. This circuit
provides circuit matching and power
amplification. A "1" input causes a
"1" output; a "0" input causes a "0"
output.

22. RELAY DRIVER. This circuit
functions as a level shifter to enable
a "1" to energize a relay coil. The
input-output relationship is as fol-
lows:

Input Output

"1" (-6 VDC) 0 VDC
"0" (0 VDC) -26.5 VDC

ALD Symbol
(typical)

- OO
B A
Y VT T

0 1 B A
1 A 0 1
A X P -
— a i —

2 A

2.048MC
0 S C

B A
Y Y
0 1 B A
1 A (5 1
H F N-

— (J 1 — 1

—

2 A

D E
B A
Y Y
0 1 B A
3 B 2 2
D F R -

L- 0 2 — '

—

5 C

Note

The "DE" functional
symbol represents
"Driver, Emitter".
The output portion
of this circuit is an
emitter follower.

—

D R
B A
Y V
d 1 B A
3 B 2 6
A B N -

L- (5 1 — 1

__

5 D

Second Level Logic
Symbol (used on
figure 10-30)

s*\n »OR >—

2.048MC

OSC —

"

— PD —

— RELAY DR

Note: The "DR" functional symbol represents
"Driver, Relay".

Logic Symbols-6



Volume EH

Circuit/Description

Note

One side of the relay coil is connected
to -26.5 VDC; the other side is con-
nected to the output of the RELAY
DRIVER. When the output of the RE-
LAY DRIVER is 0 VDC, the potential
difference of 26. 5 volts across the
relay coil energizes the relay coil.

23. RESISTOR. This circuit is a
IK resistor connected to -12 VDC.

I K
W\/ 12 VDC

24. RESISTOR. This circuit is a
6. 2K resistor connected to -12 VDC.

6.2K
VW f 12 VDC1

-t- 10 UF

25. RESISTOR. This circuit is a
3. 6K resistor connected to +12 VDC.

3.6K
Wv +12 VDC

26. RESISTOR. This circuit is a
resistive divider network.

t r
> >

6.65K> 4.53'K>

1 1
1 OR +
J> I

1.78KX 1.40K>

ALD Symbol
(typical)

—

R
B A
Y Y
0 1 B A
1 A (f 1
D H E -

l-cf i — 1
2 A

R - 1 2
B A
Y Y
tf 1 B A
1 A A 1i /A \j i
A J W -

w i

2 A

1 R + 1 2
B A
B B
0 2 B B
7 F 0 2
0 R 3 6
— 0 9 —

3 A

R
B A
Y B
0 1 B C
7 F 0 8
0 S C R

L- 0 1 —

—

—

—
3 A

Second Level Logic
Symbol (used on

figure 10-30)

XTNone

„

None

.,

XTNone

None
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Circuit/Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-30)

27. SINGLE SHOT. (Dual Input). .
A negative-going transition at the
input causes the SINGLE SHOT to
produce a negative output pulse whose
negative transition is coincident
with the negative transition at the
input. The output is fed back to hold
the SINGLE SHOT on for the duration
of the pulse. The nominal duration
of the pulse is shown above the
symbol.

28. SINGLE SHOT (Tri-Input). Any
or all three inputs may be connected;
an unconnected input (indicated by
the absence of that input) is effec-
tively a "1" input. All inputs must
be "1's" to trigger the SINGLE
SHOT. The negative-going transi-
tion of the last input to become a "1"
triggers the single shot, forcing it
to produce a negative output pulse
whose negative transition is coinci-
dent with the triggering transition of
its input. The nominal duration of
the pulse is shown above the symbol;

29. TRANSLATOR. This circuit is
a level shifter that converts the
negative logic levels used in the
LVDCME logic to the positive levels
used in the computer and LVDCME
self-check circuitry. A "1" input
causes a "1" output, and a "0" input
causes a "0" output. The nominal
input-output levels are as follows:

"1" (-6 VDC)
"0" (0 VDC)

"1" (+6 VDC)
"0" (0 VDC)

X US EC

S S
B A
Y Y
0 1 B A
1 A (Tl
D H E -

2 A

X US EC

X USEC

- S S
B A
Y Y
0 1 B J
7 C 1 4
A Z K -H

>— ef i -
3 F

XUSEC

T S L T
B A
Y B
tf 1 B B
6 B tf 6
Cf N A 1

Cf 3—
2 C

Note

This description
also applies to
the£NA2 TSLT
circuit.

Logic Symbols-8
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Circuit/Description

30. TRANSLATOR. This level
shifter is used only in the LVDCME
self -check circuitry. The nominal
input-output levels are as follows:

Input Output

"1" (+5 VDC) "1" (+1 VDC)
"0" (0 VDC) "0" (-1 VDC)

A "1" input causes a "1" output, and
a "0" input causes a "0" output.

31. TRANSLATOR. See Item 30.
The nominal input-output levels are
as follows:

Input Output

"1"(-6'VDC) "1" (+8 VDC)
"0" (0 VDC) "0" (-2 VDC)

32. TRANSLATOR- INVERTER.
This circuit performs level shifting
and inversion. This circuit converts
the positive logic levels used in the
computer and LVDCME self- check
circuitry to the negative logic levels
used in the LVDCME logic. A "1"
input causes a "0" output, and a "0"
input causes a "1" output. The
nominal input-output levels are as
follows:

Input Output

"1" (+6 VDC) "0" (0 VDC)
"0" (0 VDC) "1" (-6 VDC)

33. TRANSLATOR- INVERTER.
This circuit always feeds a DELAY
CLOCK MONITOR circuit. The
nominal input-output levels are as
follows:

Input Output

"1" (+10 VDC) "0" (0 VDC)
"0" (0 VDC) "1" (+6 VDC)

ALD Symbol
(typical)

—

T S L T
B A
B BU U

0 1 B C
6 F 0 8
0 S C 2

1— rf 3 —

—

4 G

^^_

T S L T
B A
Y BI O

0 1 B B
6 A tf 8
r4 ft j"» f\d S C 3

^tf 1 — 1

^^_

5 D

T S L I
B A
B YO 1

0 2 B C
2 D 06
0 A N 1

— a A —

—

V T

5 C*J \*

NoteAlULt

This description
also applies to the
£AN4 and ^>ANM
TSLI circuits.

—

T S L I
B A
B B
0 2 B B
2 B d 4
0 A N 2

^0 1 — 1

—

2 D

Second Level Logic
Symbol (used on

figure 10-30)

—

^^^™

^^™*

TSLT

TSLT

TC 1 TTSLI

TSLI

—

^^^™*

— .

Logic Symbols-9



Volume in.

C ir cuit/Des cr iption

34. TRIGGER 1. This circuit is a
bistable device that becomes set (1)
if the "1" Set Input becomes a "1" or,
(2) if input A is a "0" and input B
changes from a "1" to a "0". Simi-
larly, the circuit becomes reset (1)
if the "1" Reset Input becomes a "1"
or, (2) if input D is a "0" and input
C changes from a "1" to a "0".

35. TRIGGER 2. This circuit is
very similar to the TRIGGER 1 . The
basic difference is that the circuit
becomes reset when input C is a "0"
and input B changes from a "1" to a
"0". This circuit also provides
power amplification.

ALD Symbol
(typical)

__

^ m mm___

—

T
B A
Y YI 1

0 2 B A
8 B 1 8
H F T -fj ,i — 0 ] — i

4 F

—

_^^_

T + D E
B A
Y Y
6 1 B A
7 F tf 9
D H F -

rt i
_

4 A

Note

The functional
symbol "T'+DE"
represents "Trig-
ger and Driver,
Emitter".

Second Level Logic
Symbol (used on

figure 10-30)

A
B— ,

111 II C . 1

Input
T1

" 1 " Reset
Input

cJ

A
B~l

Input
T

"1" Reset
jnpnt

c-J

_Set
Output

1
Reset
Output

Output

2
_ Reset

Output
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Ẑ

O

o
ac
O

IT
IO

N
 

2
 

T
O

 
S

E
V

E
N

, 
IN

D
IC

A
T

O
R

 
D

R
IV

E
R

 
O

U
T

P
U

I/)

o
a.

H

CO

ac
UJ^ ~
Z '
~s
o
o
0
Q£
o ,
2 h-

S
Y

M
B

O
L

>H

PH
<J
CO
CO
o

»- o
-J Z

as ac i/i >r ,$• Q
U U O -i IN «/)

> > > * •*• Q
in in in Q
- < • • * < - « IM fM CO
- « . * . * -H ^ (<g

a
to

a
a •
CO
(XJ

o
z

X
0

UJ

0

Psl

o »-
»- Z O
a fa- z o

z z 2
>- UJ UJ
x > > uj
o uj uj >
ui a/ ui u.

a o o o
t- H t- K-
<M (M <N (M

a a
z z

QC UJ
3 Z
o —
u. z
0 0
t- h-

CM rsl

a
z

0 «z— z
UI

UJ >
Z UJ
O <"

o o

(M «M

O

Glossary-1



Volume HI

N
IT

 I
O

N
2 

T
O

 
S

IX
t 

IN
D

IC
A

T
O

R
 

D
R

IV
E

R
 

O
U

T
P

U
T

.

»•*

UJ O

00
O
a
t»
i-̂
CO

at
UJ
i—

O
o
a
at
O
X

2
 

T
O

 
T

E
N

, 
IN

D
IC

A
T

O
R

 
D

R
IV

E
R

 
O

U
T

P
U

T
.

o

, ̂
oo
O
a.
^
toM

CO

a
UJ

O
o
o
Q
ff

o
X

2 
T

O
 

T
H

R
E

E
, 

IN
D

IC
A

T
O

R
 

D
R

IV
E

R
 

O
U

T
P

U

o

, r
oo
O
a.
*» •
•̂
CO

at
UJ
h-

O
o
o
at
o .
X 1-

2 
T

O
 

T
W

O
, 

IN
D

IC
A

T
O

R
 

D
R

IV
E

R
 

O
U

T
P

U
T

.

o

. f
OO
o
o.
H-
tart

CO

. a
UJ

o
o

o
at
o
X

2 
TO

 
ZE

RO
, 

IN
DI

CA
TO

R 
DR

IV
ER

 O
UT

PU
T

o
_

00

a
CL

^»
•̂
CO

at
UJ

o
o
a
a:
o
X •

U
N

T
IL

 
M

U
L

T
IP

L
Y

t 
M

U
L

T
IP

L
Y
 -

 
H

O
LD

 O
R

L
E

T
E

.

a.

-1 O
4 O
X

UJ

t- <
z
UJ oo
> Z
UJ O

0. (-
•3

x at

X O

UJ
-J 0
UJ *H
> ̂UJ •—
-1 O

•
o
oo

UJ
1

o
z
**
(/)

0
Z
O
0
UJ

taM

_J
.J
ta*
z
m

oe
O
I-

o
00

UJ

0

o
4
o
UJ
z
CO

ô
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î
Ol
z
z
X
o

R
R

U
P

T 
T

O
 

C
O

M
P

U
T

E
R

.

01
t-
z

»
fVJ

^
1

Ul
Zz
X̂
<J

A
2 

A
D

D
R

E
S

S
 C

O
N

T
R

O
L

.

_i
Ol
zz
X̂
o
«
Ol
00
at
Ol>
z
"•<

E
R

 
O

S
C

IL
L

A
T

O
R

 
N

O
T

, 
E

R
R

O
R

 
L

E
V

E
L

0.
o.
03

«
f̂

_̂J
Ol
z
z
4
X
0

•
o
z
z
•k
z

4
t-
4
O

•>

ff\ .

_̂ J

LU
Z
z
X̂o

RR
UP

T 
TO

 C
OM

PU
TE

R.

Ol
.̂z

^ro

^
tj
OJ
z
z
4

Xo

A
3 

A
D

D
R

E
S

S
 

C
O

N
T

R
O

L
.

i
01
zz

• 4
X
O

«

Ol
00
QC
Ol
>
z
*<

«

^
^
^
^
Ôl
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Ôl
z
z
4
X
o
_J

^

•
3C
Ol
X
00
z

S
Y

M
B

O
L

P
I 

N
O

T
-A

D
R

S
R

O
P

A
 N

O
T

o
ac
oo
ac
0

P
I 

T
H

R
O

U
G

H
 

A
D

R
S

R
C

P
4

o
oc
00
oc
0
4

o
z
n
4
II

ac

o
H

O
4

H-
O
Z

oc

u
>
0
4

V-
o
z

ac

u
^ •
0
4

t-
O

r̂ l
OC

(J

^»
Q
4

0
Z

oc

o

0̂
4

f\J

O
z

—I
a
z •

>
a
4

Ol
a.
4

>
a
4

<*•

|
(M
I
4

O
Z

00
1
4

09
1
4

CC
a
X
0

_l
_J
4

O
Z

X
u
«^
J
4

O
z
-J
Ol
00

X
U

_J
_J
4

a
z
tort

-1
-J
4

00
Z
4

Glossary-10



Volume III

za
H-

Z

U.
UJ
o

t
ec
O

t—•4
ac
UJ
z
UJ
o
UJ
01

X
a
UJ
oz
>
o
<

•
K
UJ
01
UJ
ac
*»
3a.
>-
3
O
•v
t—3a
z

01
ol
UJ
U
0
ac
a
QC
UJ
t-
01
•••
O
UJ
ac
ac
o

U.)

Ô
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ô

o
z
k«4

a
z
0

4
0

t-
o
z

o
o

o
o

2
a
o
a
o

X
a.
0
o
a
a

Glossary-20



Volume in
•

D
E

F
IN

IT
IO

N

D
U

R
IN

G
 

S
E

L
F

 
C

H
E

C
K

 
A

N
D

 
M

E
M

O
R

Y
 

L
O

A
D

.

D
E

 
IN

D
IC

A
T

O
R

 
D

R
IV

E
R

 
O

U
T

P
U

T
.

•
0

• *• X
Q 00
0 0 >•
o ae ' <
Q t- _J
o ex

oe oo
Ol O •—00 Q
oe .*•
Ol 00 <
^ »•* ̂ p

z oe 4
— »- Q

.J
O
CO
X

0̂0

1—oz
o

a a z
o a —o a
o a o
a a a

R
E

S
S

 
B

IT
 5

 
O

R
 

'T
A

P
E

 
R

E
A

D
E

R
 

O
P

E
R

A
N

D
 

A
D

D
R

E
S

S
 

B
IT

Y 
L

O
A

D
.

o ae
Q O
4 x

01
oe x
01
o o
< z
Ol •—ae ae

13
01 a
ex
4 in
K

_̂
o
z
o
a

L
A

Y
 

C
O

IL
 

(R
E

L
A

Y
 

D
R

IV
E

R
 

O
U

T
P

U
T

).

A
D

E
R

 
A

D
D

R
E

S
S

 
B

IT
 5

 
O

R
 

IN
V

E
R

S
E

 
T

A
P

E
 

R
E

A
D

E
R

 
O

P
E

T 
5 

D
U

R
IN

G
 

M
E

M
O

R
Y 

L
O

A
D

.

IF
T
 

- 
R

E
G

IS
T

E
R

, 
C

O
N

T
R

O
L 

1
.

S
P

L
A

Y
 

S
H

IF
T

 - 
R

E
G

IS
T

E
R

 
C

O
N

T
R

O
L 

2
 

L
A

T
C

H
 

O
U

T
P

U
T

LU UJ — X —ee ee co oo o
>• Ol OO >• 4
4 ex oo < i—
_J < Ol -I <
a i- ae ex o
00 Q 00

— 0) Q — LUQ oo < Q 00
oe ae

<t Ol Q < Ol
1- > Z 1- >
< Z < < Z
o 1-1 ae o — •

i
»*
o

K"
> o
4 Z

1

UJ -* <N
ae u u

00 00
a o o a
a a o o

IF
T
 

- 
R

E
G

IS
T

E
R

, 
C

O
N

T
R

O
L 

2
.

x
00

4̂
j
ex
00
MM

o
<
h-
««t
o

fNJ

o
00
a
a

R
O

R
, 

C
H

A
N

N
E

L 
A

l,
 

E
R

R
O

R
 

IN
 

E
V

E
N

 
M

E
M

O
R

IE
S

.

ae
Ol

t-
z
Ol
X
Ol
UJ
ae
0
4
oo
•m
Q

X
4
01
l»4
4
UJ
a

C
l,

 
D

E
A

2
H

O
P

C
1 

A
N

D
 

D
E

A
3

H
O

P
C

I 
O

U
T

P
U

T
S

.

ex
0
X
I— 1
4
Ol
c
Ol
00
ae
Ol>
z
*"*

<

0
z_,

o
ex
0
-y-

rst
4
Ol
Q I-
0
• Z
t-
O -4
z u
a

-4 O
O X
ex ro
O 4
x 01
-4 Q

UJ Q
o z

• 
1

R
O

R
, 

C
H

A
N

N
E

L
S

 
A

l, 
A

2
 

A
N

D
 

A
3

, 
H

O
P

 
C

O
N

S
T

A
N

T
 

F
O

R
IN

T
E

R
R

U
P

T
 

O
P

E
R

A
T

IO
N

.
at o
UJ Z

••4

t- ae'
Z 3
OP Q
X
Ol Ol
Ol O
oe 4
u ae
4 O
00 1—

— 00a

x
o
01
a
Qz
4

O
ex
0
x
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âc
01
a.
o
a
z
^
00
00
UJ
QC
O
o

*•
PO
<t

J
UJz
2J
<x •
X k-
U 3a.
• t-
ac 3
O 0
OC'
oc ac
01 LU

B
U

F
F

E
R

 
O

S
C

IL
L

A
T

O
R

, 
I

•»

f̂

^

-JUJ
z
z
X̂u
•k
ac
o
ac
ac •
Ol k-

^t- O.
Z k-
01 3
Z O
01
01 ac
ac oi
0 >

oo ac

— ao ac
oi O
00 k-
ac <
LU O
^ **
Z 0

A
N

N
E

L 
A

3
, 

B
U

F
F

E
R

 
O

S
C

X
u
•>
ac
o
ac
ac
LU

k>*
z
UJ
n
LU
LU. .
ac
O

ôo
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ÛJ

ae
LU
h-
Z

O

0
ae
o •X _J

UJ

ae uj
O -1

00 -J•_ O

X ae

aeb-
z
0
o
ae
UJ»-
z
3
Oo
o
aeox
i
i—
3
Q.
>-
3a
x
o
»̂

p̂

1
o
a
0

ae
LU
t-
z
ô
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âei—
00
Z

0
_̂

h-

â.
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ẑ -

D
R

IV
E

 
S

O
U

R
C

E
 

F
.

z
o
or
""
X

UJ
oo

3

NX

u
0
j
O

o
z
ẑ
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Ẑ

_J
OI

OI
1

pv
_J •

x̂ •
» •

O
z
ẑ
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Ô •

z -
o
oc
u.

3̂
a

â
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ĈO

»

^
LU
X
u
LL

i
LU
00

0
'- .> ••*
Q 1-

z —4 COZ'

0

LU
CO
'O
cc
o.
LU
ee
a
00

LU
00
ce
LU>
z**
. •
o
z
ẑ
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Ô
Q.

UJ
^»
4
oe
UJ
o.
0

UJ
OO
OC
UJ
>
z
w

A
T

O
R

 
D

R
IV

E
R

 
1

.

ok^
Q
Z
»*

••
oe
o
oe
ae
UJ

UJ
0
ta*

ae

ae
UJ
>
o

T
O

R
 

D
R

IV
E

R
 

2
.

4
O
tart

Q
Z
1-4

«
ae
o
ae
ae
UJ

UJ
Q
tart

oe
ae
UJ>
o

O t-
z o

z
_i ae
o o o
< r > 0 2 — i r \ i
x u. »- o o
>• ' >- z z
oo oe ae o — «

o o z
*- • — uj uj
O t- t-K 0£ —• Q Q
z o oo oc «- ae •— —

z uj z z — oe oc
o o o o o > - • p g p r i a e a e a c o c o e
or o: t- o o Q — ID uj 4 < 4 o u j u j u j u j u j
*- »- 3 4 < a _i z z e L a o . o . a o , a > >
z z z o o o o o o o o o o o o o o o

Glossary-57



Volume

z
o
*-rt t

1- *-— 12
Z 0.
•— h-
LL 3
LU O
a

at
LU
>

at
O

a:
o
H-

O

O
z

»

^B

oo

a.

LL
U.
o
1
z
o
UJ
CO
o
at
a.

LU
ac

a.

0
LL

i •
UJ .
>
UJ
,J

{J
z
0̂0 ,

1
K- -
3
o
LU
00
4
X .
a.
0
LU '
H-
at
LU
>
Z
"— •

LL
LL
O

1

Z
a
LU
CO
O
at
a.

LU
ac

a
oo

ac
o
LL

j
UJ ."
> .
LU V
••J '~~

0
z ..
^ .
00 ,

1
t—
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ĥ

00
00
LU
Oo
'ac
a.
Ul
00
ac
UJ

Z
MM

F 
25

 
D

E
L

A
Y

E
D

.

CO

• ac
Ul

00
M4

o
LU
OC

>.
oc
oz
Ul
'z

t—3
Q.

1—3
O

>-
3
Q.
Z

. oo
00
Ul
o
a
ac .
a.

[S
T

E
R

 
B

IT
 

V
 

D
E

L
A

Y
E

D
.

o
LU
oc

ac
o
z
Ul
z

3
â,
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ô
UJ
X
u
o.

1
01
oo

t
«*>

tart

00

UJ
o
âj
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Ĵ
=>
X

00

u
LU
Xo
LL
••J

LU
00

• •

W

CD

LU
0
O
o
z
o
»* .

1—• <
ac
LU
a
o
0
UJ
•̂K
4
J
™i •

X

00

o
LU
Xo
LL

LU
OO

•

'>•

CO

LU
a
o
o
z
o
M«

K
<
ac
UJ
a
o
0
UJ
tiw
4
J

X̂

00

o
UJ
X .
0

LL

LU
00

•_l

O
ec
t—Z
o
o
LU
o
o
<_>
z
0 -
»1
H*

^ -
QC
UJ
&.
0-

o
LU
X
u
LL
•J

LU
00

"" . -.

• . t
4

LU
00

X
a

u
LU
Xu
LL

UJ
00

t
CO

LU
OO

X
a

o
LU
X '
o
LL

LU
00

• •
0

LU
00

X
a.

u
LU •.

• X
0

LL

LU
00

•
K- •"
3 -
a .*̂
o
o
X '
0
H-
<
j

«
Z
LU

LU

U
LU
X
0

LL

LU
00

•

1-̂> :
a. .
H
3.--
O

X -•.
u
h-

ĵ • -

*.

Q •

O

O .
LU .
X
o
LL

UJ
00

(R
E

S
IS

T
O

R
) 

C
O

N
N

E
C

T
IO

N
 

P
O

ac
UJ
h- •
00
*̂
X
at:
UJ
X
t— . t

•x.
O ec.
LU O
»- x-

^ ̂-I LU
O Z
X

00 Oa

O CO
LU
x. oo >-

LL —

UJ —00'

(R
E

S
IS

T
O

R
) 

C
O

N
N

E
C

T
IO

N
 

P
O

ac
01
»-
00
ta*

X
. ac
.' UJ
X
t-
o
LU

<̂
_ j
3̂X

oo

U-\U:x
o
LL

LU
00

o
CO
X

00
h- t- >- t- : —< <\j
o o o o- ;
z z z z •-- . - z x • x

ac ac
UJ - UJ
X X
>- h-
U U
oo oo

0
LU

O
00.

•o
0

. 00

o
O
oo S

C
M

C
N

o
o •
oo

^̂

a. -
0
o
00 '-

(M
a.
o
0
oo S

C
O

P
3 

1

S
C

O
P

4 
t

: <M

&
0
U
00

• a.
o
o
00

a.
o
o
oo

: a. •'
u
00

CO
a. •'
o
oo

o
a.
o

• 00

LU

UJ

. 0
00

•:•". Q
- Q
' O

U
00

Glossary-72



Volume ILT

O < O I- h- O < O
-J Q£ — Z Z _J QC ~
_J LU I— —i —• _JOI^-
< a. i— o o < a. i—

X O a. & X O
<M ui z «* 01 z

K O Z Z *- O
X O O O X O
a: _i M •— at -i
LU < LU k- k- UJ < UJ
x x at o o X x a:
»- ec 3 ot 01 *- et 3
o o t- z z o o v-
00 z < z z ooz<

at o O at
O < O I . O O O <t LU
>- a. i— a.

xx — — xx
a k- LU at at Q »- 01
01 —• t- O O UJ 1-1 k-
k- 3C k- k- k- 3C
at X oo oo etx
O-IO — ~ O -I O » • •• •
X LU — oo oo x uj — i— it * it x:
00 _j.X Ol LU OO _J X 3 O OO O

_ l C C a J - J Q . O O O O
I < < — ~- I4< I— -J -J -I -J

a: at o o o o o
z x < o . o t at x < o o
o o a . z o i o i o a . z x x > M
« ( _ — » - I - > - — X » • • •
i— — z»- oo oo i— z >- o i— o ^ o a s ^ o ^
~ 2M4 •— —• 3t*-i< I— O LU O Ol LU O LU O
z o o , _ i x x o o _ i < a . » - a i - t - o t - o
— o.s.ot at 0:3 - i t - < _ i < < _ i < _ i
0 z oj x LU in z 01 x o _i o _i -i o -i o
01 LU O •• X X Ol O i—i OO Z3 O3 O
3< I < oo i— t )_• X < 0 0 t X X X X >X >»

* 3 t _ J J^ ^ 3 t _ l O X O O < — w . « • - .
at - j a > o at O at a.> >— o at oo o oo oo o ooo
o x c a o i o o i o x c o i- 01 01 01 01
1 O Ol LU (—3 h-Z O Ol Ol Of < I— Ol I— LU UJ V— O i k —
i— i - > e D a c " <K <>- •— eo a: 01 _( z oo < oo oo < - < / i <
LU X LU _i 01 _j 01 X uj t- o a f ^ a t o t - J O t — i
z 3 tax z s z a z at o x z oo 01 z > o i 013 01 13

t-i- x x t-t- 13 o > x > > x > x .
U J » M i n M o i • > O O Z — Z Z — Z -
O *• ot at ooo ooo t-etoc 01- >- «- oo — — ( / > » « oo
o z o o - o o z o o ' o .
at Ooooo x at ^ at O oo oo 01 01 x ^ ^ ^: ^ ^ ^ ^ K-
(fi G L » - « ! " » . OCD OCD OLI-^** oo k— .00 O O O O O O O.^

0000 Ol OJ OOOO Z O I O I O I O I L U O J O I Q
O O LU 01 XO XO O Ol 01 01 D Ot X X X X X X X
t- *~ ct at o >- o >- —i ac a: oo o ooo o o o o o o t-

O , O at . o at .: o
— O < 01 U. — LU — O < 01 01 Ol O. O, O O. O. U. O 01
<v -i at -i <r\ -i *t -i at > f - > _ i _ j _ i - j _ i - J _ i - j
— O O O . UJ— LU — O O O « - Z Ol Z Ol Ol Ol UJ Ol LU Ol LU

< 3 E t ^ Z OO 00 <36>-Z •— 00 M O O O O 00 00 (/> 00 00 00

o
CD

00 oo
«M pn ^ <»• >-

>- O
x x x x a z > - » - > - * -
a c . a t a t e e Z o o o o
01 LU 01 01 00 Z Z Z Z
x x x x o a a t
»- t- i- »- ( - » - » - . at, x x - >- >• • M M h-
( _> ( _ j <_ ; o U < - > U O ( J O O O < J U O
oo oo t /» oo o o o o o o ' o o o o o o o o o o i / i o o o o

Glossary-73



Volume HI.

" U 3 "• UJ H-UJ
3 a at ••

'' .at •' : OH
»- ill - >- 2T O

; to O Z >H 3
• z < 01 at o

•• M ec — 3
O t- Q UJ •

at >- o I
. O </> ' 3 oC-H:

|_ O O :< oc - • »- >•:
. " • J O I < CO

3 U. t _l
it • r- i- p Q

' 3 tu *- o z z
O Z Z I 3 3<
(J — < U O O -
< _J H t- O U.Z

LO < Q£ < O
UJ >• Z _J 0. "-
i« o uj \-

• >- _i o at • X <
ID OJ I- 1- QC

u. o a. t- z ui
o o a> LU u- a.

a i •_• — oo
Q Z O »-

- z o u j i u o f - >
• * • • a i o x o c 3 D - i

J - t - ' L U h - O Q. Q>
UJ •— LU CO Q C M «
> • - CD . I O « / I « O » 3 ^ - ' -

« u j • — • - • v - o c a i z » / ) o e O - J
o e - i • o e - 1 • O H O ' — u j o
O . O . Z - ^ . « < — > — O J X
H - ^ . - * - » « < X O £ » - > - i _ J X
< • • < • ' . " UJ < Q Q. w- OC
O QC _l U >- _) I — Z OC — UJ .
— O LU — LU UJ O rO LU LU I t - > X U J
o a e - > a - o o > i- o a. _i CD t- o
z CK • • ui z •- vu ID <uj o o z > — —
— uj _i — ac _i t . . _ i x x z z Q LU >

-• . , ^ pg m f- "O >- < LU •-.
x vu «i CM • CM CM • <<< «> — a. o z z u- a

O. . LU • • < < L L X O " - — OO
of z a: ac oe a: Quo of _i _i _i i- _i o X Q C ' _ I — o
o LU o o o o o </> uj uj uj uj < uj oc a. x» - zz
ec 2 ac ae oc ac x LU i- z z z a o_i I LU » o — a —
oc o oc cc oc a : a e z z z z - u j o t - H ^ - O ^ a c
LU UJ ' LU LU UJ LU * O O < < < r ^ l O Z I-.Z -J < Z t- 3

v / 1 O Q O X X X i - a : Z < — 3 JO<-0
LU - LU LU LU LU LU < U O O U < rO < -J .Z U —
O LU ( _ ) > _ ) O O I ' I Z . ^- V>
Zco Z Z Z Z O *• I- >-K »- t- H . O I - < H- (-«:•->-
LU a: LU LU LU LU o o o o o o o o o o LU z —
3 LU . 3 3 Z> Z3 LL LU LU LU L U L U UJ LU Z LU O LU LU t- •— CD
a > o o o o -j _j _i _< _i _i _i _i o -J z _j -it/1
UJ Z LU LU UJ UJ UJ UJ UJ UJ LU LU UJ LU «- LU —• UJ LU — LU *-
I / ) • - . 00 0 0 0 0 00 O O o O O O O O OO OO O O O O K OOOt OO OOOIZ

O
CD

>•
OO

at- a oo at at u
z o .-z uj a -»- i»i en a.. K- ««
— z ; — o c ' < • o •< «M m *• >-< o oac

x ti ti !< < < < < x z x:
•̂  • •< •" ••< i fM IM CM ' O J -I -I -J - -J —I -J -J -J —I
UJ . UJ . 'LU UJ UJ UJ UJ 'UJ UJ UJ UJ UJ UJ UJ UJ' UJ^ UJ
«/) • oo -oo '• oo - oo oo oo ' oo oo • oo oo oo oo oo oo oo oo

Glossary-74



Volume in

at
01
a
o

l D
«
>

2o — o
CO o

<M

UJ
Q

uj
-

uj

oc

<

M
Q

u i . u j

-

UJ -I
t- <

tU2
z
Z
O

oe
uj ac
> UJ
M >

ee M

uj

U

S

O uj • >
x _i
oe uj ot
u. </) K> uj a

ec ee uj of •

»- o *
< »- »-
o < *^

</>

UJ

uj
«

I/) UJ

- ee. -
- S < - ° °< a a i

J
( n I I

> • > - < > . M M

3o o •_

0

s s -

o
>-
0
UJ

»

o •
>_
0

s
0
UJ

O

s s i
O
UJ

s

2

s i

5S
<
M

g

_ , £
< «
M U J

g r

_ , £ £
< M 2

o
CD

S S ' „
Z Z o

Glossary-75



Volume III

u o

z
0
ta*
t-
*M
z
ta*

u.in
o

ac
o
z
o
ac
u._j
UJ
>
UJ_)

QC
UJ

1—00
••*
o
UJ
ac
ac
UJ
u.
u.
3
CO

*
UJ_l

3
Q
Q

z
* • -
UJ
-J
CO
<_l
_l

ÔO
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â
ta^

ID
O

Z
QC

3

^
0̂1

3
a
(NJ

O
z<
«4

ac
UJ
>»•«
aco
ac
O

1—<
o
toM

0
Z.-
toM

»

QC
O
oc
ac
UJ

LU
t-
3
OL.
Z''
O
p
UJ
uz
4
o
ta*

3
o
z
ac • •
3 01
1- t-
< 3oo a.

•
ac
o
ac
ac
LU

ac
LU
K • .
3 •'
OL
Z
Oo
LU
oz

• < -
Q
1-4
3
O

z •.ac a
3 Z
m̂ ""*

< O
•01 ac

o
UJ
01 _/
ec - <
LU Z
> O
^m -^

•— 01

t
Z
O
t-
<
_l
h-
»̂
CO

UJ
o
LU
3
O
LU
01

t

LU 00
> oc
UJ —-J U.

t- Q.
ol •*•+ •
ac x.
«- 01
u.

u_
o. oMM ~:

* t-
00 3

O.
UJ >-
01 3
ac Q
UJ
> UJ
z z~ o

»•* -̂

Z 0
o z
NH M

f- Z

— zol 3
o aca. t-
LU O
Z Z
ta^
Z 00

00
t- QC
UJ UJ
00 O
<

x uj
o ac
Z LU
X OL
<

z t-
o*- z
< UJ
-J Z
X

u.

o —UJ

^
Ov LU
H- Z
3 O
O «z at
uj o o
z — o
o >- z

*-•1 01 O
a ac

LU O. <

z o ac
O 1- O
1— U.
< ac
-J LU Z

>- z
LU 3 Q
ol O Z

^̂  ̂ -̂• z
z —o z*-> z
»- 3

— ocoo
O *-
Q. O
Z

UJ
Z 00
^ krt
z

oc
OO LU
t- Q
UJ <
OO UJ

ac
X
O UJ

— 0.x <
x t-
X Z
o uj»- x
4 3

-J
U. _l

O —t

UJ 3 X
> OL O
UJ h- *-• t
_J 3 UJ LU

o o
-J Z 0vu o z
X Z —(J . O t- LU
\- >-• 01
< | 00 CC.
_) O UJ

_i a. >
h- . LU
UJ Z O OC
00 O >-

t- Z
H- < QC —ac _i LU
LU t- O '
> t- Z Z
Z UJ 3 <
»- • oo O

':

t • '•' •
z • •
LU Q
> Q
LU O

X ' X
' O O

4 ^1 1

h- *—UJ UJ
- OO 01

o
z

-J <M _l
O h- _)
CD o a
z z z - » > - . —
> < LU LU _l
O O < C O < Q h - h - _ J i 0 1 J

ot a: oc -^ Q C . o i o i . —
CD aa o o <f o . 'oc ae h- *-
z z z a. z o •— •-• •'. uj »- ..uj
00 oo .00 O •— ., z _J U. U, •-, 01 .• .:. a .. OO
00 00 . 01 . K. _J :• -t n < •• .-• ; • * « • " -! Z •-

oo uj LU uj z •, a. • - a. ' '
H- t- K,, . - O O O O « — UJ _l _J
UJ UJ - UJ U. O O : O , •— ,;, * .'i X . •' J :,. v.j _J •. _|
OO . OO OO . OO Wl OO, ..Ol Ol ",',O1 01 01 .i' OO !-'OO

Glossary-76



Volume in

Ol

•

V-
<_j

o

E
L

D
, 

M
E

M
O

R
Y

 
C

l

X

X
oc
•o
z

u

E
L

D
, 

M
E

M
O

R
Y

 
C

L
(

X

Ol

ac.

O

Ol

ac.
o
X
o
oc

Ol

a.
ac
Ol

00

0
LU
OC

ac
O
X
01
X

o.
X

Ol

OC

a
00

01

ac
a
x
o
ac

03

Ol

a
ac
Ol

oo

a
Ol
ac

ac
0
.X
Ol
X

o.
X
oo

Ol

oc
a.
00

01

ac
a
x
o
ac

o
Ol
00

3
a.
ac
Ol .

oo

0
Ol
ac

ac
o
X
Ol
X

>—LL

X
00

01

ac

O
00

01

QC
a
x
o
ac

O

Ol
00

a.
ac
Ol

00

o
Ol
ac

ac
o
X
01
X

h-
LL.

X
00

rg

01

ac
o
00

Ol

ac
o
X
o
ac

01
00

3
a.
ac
01

00

o
Ol
ac
x
ac
o
X
01
X

LL

X
00

CM

01

ac
O
00

LU

OC
0

X
0
oc

03 .

Ol
00

3 •
Q.

ac
Ol

00

O
Ol
oc

ac
0
X
Ol
•x
h-
u.
x .'
00

<\J

Ol

ac
3
O
00

Ol

ac
0

X
o
ac

o
Ol
00

Q.

ac,
Ol

00

0
Ol
ac

ac
o
X
Ol
x •

o.
X
00

Ol

ac
3
Q
OO

Ol

oc
0

X
o
ac

0

Ol
oo

3
a
ac
01

oo

O
Ol
ac

ac
O
X
Ol
.X

u.
X
00

-«

IE
 

S
P

A
R

E
 

P
R

O
B

E

u

t
CM.

Ol
03
O
ac
a.
Ol
ac
a.
00

Ol

<
o
t-

01
03
o
ac
a
LU
oc
a
00

t
1-

II
A

L
IZ

E
R

 
P

A
R

IT
Y

Ol

H 
O

U
T

P
U

l

a
<

»
00
Ol
X

K-

03

3
Z

<_J

Ol
O

Cfi

a.
LU
ac
a.

• 00,;.

LU

QC
LU .

Z

3
a
3
O

X
o
t—

00
LU
X

(-

03

v>
Z

Ol
a
01
O3
O
ac
a.

01
ac
a.
00

•

Ol

LU
0

LU
03
O
OC
a.
Ol
ac
a.
00

O
U

T
P

U
T

.

ac
Ol
>

ac
a

[C
A

T
O

R

a
z

o

Ol

>
t-
ac
<

<;i

LU

L
A

T
C

H
.

E
R

R
O

R

>

ac
<
o.

Ol.
00

LU

ac •
LU

z .

.

•
X
o
h-
_l

O
ac
ac
LU

>

o..

LU
00

0
CO

a
z

:
C O < _ ) O < £ D L J O f S I I M
" * » ^ « M I M « M . * w « M - O X X

- - ( N C O C D O O O
x x x x x x x a a o . o . 1 x 0 . 0 .

Glossary-77



Volume ni

z
o
ta*
fr»
.W4

z
•V*
LL
LU
O

at
LU

o
LU
ec

\—
LL
tort

X
00

^
Ĵ
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Ẑ

Z

ac
O
UL

X
0

CO

CO

a

CO

o
za

ac
LU
CO
Z

ẑ
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ĥ-

A
l 

O
P

E
R

A
T

IO
N

 
C

O
D

E 
B

IT
S

 
1

 
TH

R
O

U
G

H

^j
UJ
z
z
X
o
a
UJ
t-
2
tO-
z
4
ae
i—
UJ
to
ae
UJ>
z •
- *

^»
o
z
»^
CL
ô̂
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*^â_

â
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Ĵ'

in

âo
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ĈL
~y
a
LU
z
o

CL

Ô
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INDEX

AC power distribution 2-2
Address compare 2-45
Address shift register 2-42
Address simulators 2-58
AI3/TRS past history word

counter 2-49
Assembly . 5-1
Assembly drawings 10-4
Assembly locations 1-6
Automated logic diagrams

(ALD's) 8-1, 10-3
part number index 10-6
typical logic block 10-11
typical page 1.0-10

B

Binary counter 2-12
Bit generator 2-8
Bit-gate shift register control

circuit . 2-9
Bit-gate sync error detectors . . . . 2-10

Calibration 7-1
automatic self-check and

tape reader checks 7-4
channel-module switching

checks 7-5
computer power checks 7-3
computer temperature sensing

checks 7-5
data register checks 7-5
halt checks 7-5
initialization procedure 7-16
interrupt checks 7-5
LVDCME interlocks locations . . 7-6
LVDCME self-check cables

interconnections 7-2
LVDCME self-check timing

checks . 7-4
memory timing checks 7-4
past history mode checks 7-5

C (cont)

primary power checks 7-2
secondary power checks 7-3
self-check tape instruction

and operational codes . . . . . . 7-252
self-check tape instructions. ; . 7-195
self-check tape listing 7-168
single step checks 7-5
tape reader clock and controls

checks 7-4
tape reader register checks . . . . 7-4

Cards (SMS), (see Standard
Modular System)

Channel switching .2-16
Channel-module switching . . . . . . . 2-15
Circuit card location charts . . . . . . 10-3
CIO codes 2-60
Clock generator 2-8

tape reader 2-30
Comparator, exclusive OR . . . . . .2-12
Compare error circuits 2-38

control circuits ; . . 2-39
Computer control 2-69

memory clock 2-70
restart . 2-70
single step 2-70
stop 2-69

Connectors 3-1
Construction 1-1
Control panels 1-2
Controls . 3-1
Counters- .

AI3/TRS past history word . . . . 2-49
binary . . ; 2-12
instruction cycle 2-51
minor loop (MLC). . . . . . . . . . . 2-47
multiply/divide 2-45
real time (RTC) 2-49
switch selector (SSC) . 2-48
word 2-57

Crimped connections 9-14
quality of 9-15
tools for . 9-14
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INDEX (cont)

D

Data display 2-26
register 2-42
controls 2-46

Data selection and storage 2-26
past 2-27
present 2-26

Data transfer control 2-36
cycle generator 2-36
DIN control circuit 2-37
manual mode control circuits . . 2-38

DC power distribution to computer
interface 2-4

Disagreement-
error detectors 2-10
errors simulation 2-60
register 2-48
serializer 2-49

Discretes simulators 2-60
Display registers-

data 2-42
instruction 2-42
instruction address 2-42

Display serial out 2-69

E

Edge connector lists 10-3
Engineering drawings 10-1
Error detectors-

bit-gate sync 2-10
disagreement 2-10
phase sync 2-10
tape parity 2-32
tape reader clock pulse 2-31
tape reader sequence 2-32
tape reader serial parity 2-35

Error devices test 2-69
Error reset circuits 2-13
Error simulators 2-60
Error test circuits 2-13
Exclusive OR comparators 2-12

H

History storage 2-70

I

Indicator lamp circuits 2-15
Indicators 3-1
Input/output register 2-46
Inspection-

daily 6-1
after shipment 5-1

Installation 5-1
Instruction cycle counter 2-51
Instruction address display

register 2-42
Instruction display register 2-42
Interface 3-1
Interface exerciser 2-46

address register 2-48
Invert error 2-69

Logic-
diagrams 10-4
symbols . . .1-10, 10-5

Lubrication 6-1
LVDCME-

construction 1-1
controls 3-1
electrical characteristics 1-3
mechanical characteristics . . . . 1-3
part numbers . . . 1-1
power distribution 2-2
purpose .• 1-1
timing 2-6

M

Malfunctions 8-1
Maintenance 6-1
Manual, purpose 1-1
Memory clock control 2-70
Memory loader/data display 2-20

circuit descriptions 2-28
Memory load-memory

verify 2-22
MIL-STD-15-1 1-1
Minor loop counter (MLC) 2-47
Mode selection circuits 2-32
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INDEX (cont)

M (cont)

Module switching 2-20
Multiply/divide counter 2-45

O

Op code simulators . . . . . . .
Operational program selection

2-58
2-71

Painting materials . 9-24
paints . 9-23
primers 9-23
solvents 9-23
texturing agent : . 9-25

Parity detectors 2-13
Part symbols . . 1-1
Periodic maintenance . . . 6-1
Phase generator 2-9

sync error detector •. . . 2-10
PIO accumulator register 2-47
PIO memory register . 2-46
Power distribution-

AC 2-2
DC to computer interface 2-4
internal to LVDCME . . . . . . . . . 2-3

Power supplies . 1-2
Preparations-

for shipment 5-1
for storage 5-1
for use . . 5-1

Probing circuit points 8-1
Procedures-

assembly 5-1
inspection 5-1
installation 5-1
preparation for shipment . . . . . 5-1
preparation for storage 5-1
preparation for use 5-1
soldering . . 9-16
tests 5-1
trouble shooting 8-1
unpacking 5-1
unwrapping 9-13
wrapping 9-11

Program mode selection 2-71

R

Real time counter (RTC) 2-49
Registers-

address shift . 2-42
data display shift . 2-42
disagreement . . . . ; . . . 2-48
input/output 2-46
instruction display 2-42
instruction address display . . . .2-42
interface exerciser address ... 2-48

- PIO accumulator 2-47
PIO memory 2-46
sector-syllable-module

buffer 2-40
sector-syllable-module

display 2-42
sector-syllable-module

shift 2-40
tape reader 2-22, 2-33

Related manuals, list of, xi
Repair techniques-

for crimped connections . . ' . • ' . - . • . 9-14
for exterior surface coatings . ^ . ' ^ 9-23
for SMS cards . . . . . ; . . 9-19, 9-21
for soldered connections . . . . . . 9-16
for wrapped connections 9-1

Replaceable assemblies and
parts 9-1

Restart computer . . ... ... . . . . .2-70

Second level logic diagrams 10-4
Sector-syllable-module buffer

register 2-40
Sector-syllable-module display

register 2-42
Sector-syllable-module shift

register 2-40
Self-check 2-52

bit generator .2-53
buffered oscillator 2-56
buffer register A and B bit 14

parity 2-60
phase generator 2-55
serial compare errors 2-67
simulation of AI3 and TRS 2-62
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S (cont)

of disagreement errors . . . 2-58
of HOPC1 2-62
of MD7 and MR1 2-66
of PIO 2-67
of PRO 2-60
of PTC AI3 2-67
of real time counter 2-66

of tape reader 2-69
wired-in program 8-1

Serial data simulators 2-60
Serial parity error detector 2-35
Simulators-

address 2-58
discretes 2-60
error 2-60
op code 2-58
serial data 2-60
timing 2-53

Single step 2-70
Soldered connections 9-16

inspection 9-18
Standard Modular System (SMS)-

card assemblies 1-3
card locations 10-3
card receptacles 1-3
card repair 9-21
card replacement 9-19
logic 1-2
physical description 1-2

Switch assemblies 9-1
Switch selector counter (SSC) 2-48
Symbols-

logic 1-1
part. 1-1

Sync control 2-9

Tape reader-
controls 2-22
data transfer-

automatic 2-24
manual 2-25

register 2-22, 2-33
automatic loading 2-22
manual loading 2-23
parity detector 2-33

T (cont)

self-check 2-69
serial parity error detector . . . . 2-35
serializer 2-34
timing and control circuits . . . . 2-28

character bit generator . . . 2-31
clock generator 2-30
clock pulse error

detector 2-31
readout control 2-31
sequence error detectors. . 2-32
start, stop control 2-28

Test program selection 2-71
Test equipment 4-1
Tests 5-1
Timing 2-6
Timing simulators 2-53
Tools, special 4-1
Transfer .control circuit 2-38
Translation circuits 2-10
Trouble isolation 8-1
Trouble shooting SMS cards 8-1

U

Unpacking 5-1
Unwrapping 9-13

Vendor code cross-reference . . . . 9-10
Voters 2-10

W

Word counter 2-57
Wrapped connections 9-1

procedure for 9-11
quality of 9-13
tools for 9-10
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Manager
Department 913
IBM Corporation
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