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SECTION I

INTRODUCTION AND DESCRIPTION

1-1. SCOPE.

1-2. This section outlines the contents of this volume and specifies related publications
and documents. This section also presents a general physical description of the Pro-
grammable Test Controller and its major component assemblies.

1-3. INTRODUCTION.

1-4. PURPOSE OF THIS VOLUME.

1-5. This volume of the manual provides operating and maintenance instructions for the
Saturn V Programmable Test Controller (PTC), IBM part number 6900900, shown on
figure 1-1. The PTC is manufactured by the International Business Machines Corpora-
tion, Federal Systems Division, Rockville, Maryland.

1-6. CONTENTS. This volume is composed of ten sections as follows:

Section I Introduction and Description

Section n Theory of Operation

Section HI Interface and Controls

Section IV Test Equipment and Special Tools

Section V Preparation for Use, Storage and Shipment

Section VI Preventive Maintenance

Section VII Calibration

Section K Repair

Section X Diagrams

At the beginning of each section a paragraph labeled SCOPE describes the contents of
the section and relates the contents of the section to applicable contents of other
sections.

1-7. A glossary and index are located at the back of the volume. The glossary lists
signal names and acronyms in alphabetical order. (Standard abbreviations in this vol-
ume conform with military standard MIL-STD-12B.) The topical index indicates the
page or pages on which the discussion of a topic begins.

V-l-1



1-8. RELATED MANUALS. Maintenance information for PTC assemblies not built or
modified by the Federal Systems Division is not included in this volume. This informa-
tion is contained in the commercial manuals supplied with this volume. The List of
Related Manuals in the front of this volume lists the titles and source of supply for these
manuals.

1-9. Four copies of PTC Automated Logic Diagrams (ALD's) are also supplied by the
IBM Corporation; the title of the books containing these diagrams is included in the List
of Related Manuals.

1-10. LOGIC SYMBOLS. The logic symbols used in this volume and on the ALD's are
defined in the table of logic symbols. A discussion of the physical layout and interpre-
tation of the ALD's is included in Section X.

1-11. PART SYMBOLS. Symbols for standard electrical and electronic parts conform
with military standard MIL-STD-15-1.

1-12. REFERENCE DESIGNATIONS. Reference designations for standard electrical
and electronic parts conform with military standard MIL-STD-16B.

1-13. PURPOSE OF THE PTC.

1-14. The purpose of the PTC is to evaluate the Launch Vehicle Digital Computer and/
or the Launch Vehicle Data Adapter by either the ADAPT or the ASTEC laboratory test
equipments. (Refer to Volume I for the ADAPT and ASTEC descriptions.)

1-15. DESCRIPTION.

1-16. BASIC CONSTRUCTION.

1-17. The PTC is composed of three frames (01, 02, and 03, right to left on figure
1-1). Frames 02 and 03 are secured together by tie blocks and screws to form a unit
approximately 58 inches long, 31 inches deep and 60 inches high that weighs approxi-
mately 1700 pounds. Frame 01 is not mechanically secured to frames 02 and 03.
Frame 01 is approximately 30 inches wide, 31 inches deep and 60 inches high and
weighs approximately 800 pounds. All three frames are further divided into modules.
The upper module in each of these frames is designated module A; the lower module
is designated module B.

1-18. Each module is composed primarily of hinged or slide mounted assemblies that
can be pulled out from the frame to facilitate servicing the PTC. The side covers of
each module can be removed to facilitate servicing assemblies that are fixed to the
PTC frames.

1-19. Filtered openings at the base of the PTC permit the intake of cooling air. The
cooling air is circulated through the PTC by fans and expelled through screened openings
in the top of the PTC.

1-20. Casters at the bottom of each frame facilitate moving the PTC.

1-21. MAJOR ASSEMBLIES.

1-22. Each PTC assembly has a reference designation which identifies its location in
the PTC. Each major assembly is referenced by a four-character designation that

V-l-2



identifies the frame (01, 02, or 03), module (A or B), and module assembly number
(1 through 8) of the assembly. For example, the reference designation for assembly 1
in module A of frame 02 is 02A1.

1-23. The assignment of numbers for assemblies in a typical module B is shown on
figure 1-2. A movable assembly in position 1, 2, 3, or 4 opens to the front of the mod-
ule; a movable assembly in position 5, 6, 7, or 8 opens to the rear of the module.

1-24. The location of each major PTC assembly is shown on figure 1-3. The assembly
name and reference designation for each assembly is shown in the legend for figure 1-3.

1-25. A brief description of each assembly shown on figure 1-3 is given in figure 1-4.

1-26. GATE ASSEMBLIES. The swinging gate assemblies contain the many printed
circuit board assemblies that constitute the PTC logic circuitry. The gate assemblies
and printed circuit board assemblies are discussed in detail in the following paragraphs.

1-27. Mechanical Features of the Gate Assemblies. The gate assemblies are hinged
as shown on figure 1-5. Gate assemblies in B modules swing up to open.

1-28. Figure 1-6 illustrates a module B gate assembly in its fully extended position.
The gate assembly is extended from the frame by pulling handle 2 toward handle 1 (to
release the holding mechanism shown on figure 1-9) and pulling the gate assembly to
the desired position in its arc; the gate assembly is stopped in its arc when handle 2
is released.

1-29. Access to the gate assembly handles is gained by rotating the cover plate away
from the gate assembly. Cover plates for gate assemblies in B modules must be turned
down, as shown on figure 1-6. The cover plate cannot be returned to its normal posi-
tion until the gate assembly is returned into the frame. The latch engages the striker
plate to hold the gate assembly in the frame.

1-30. As indicated on figure 1-6, a fan is mounted on the gate assembly to force cool-
ing air over the logic circuits on the printed circuit board assemblies. The fans for
module B gate assemblies are mounted on the bottom of the gate assemblies.
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Legend for Figure 1-3

Assembly Name and Reference Designation

Tape Reader Control Panel Assembly 03A1
Tape Reader Assembly 03A2
C. E. Panel Assembly 03A4
Memory Load and Data Display Panel Assembly 02A1
Processor Panel Assembly 02A2
Plotter 01A1
-48 VDC and -12 VDC Power Supply 01B4
Gate Assembly 01B3
Gate Assembly 01B2
Gate Assembly 01B1
Gate Assembly 02B4
Gate Assembly 02B3
Gate Assembly 02B2
Gate Assembly 02B1
Gate Assembly 03B4
Gate Assembly 03B3
Gate Assembly 03B2
Gate Assembly 03B1
Tape Spooler Assembly 03A3

Figure 1-3. PTC Assembly Locations (Sheet 1 of 2)
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Legend for Figure 1-3 (cont)

Assembly Name and Reference Designation

Memory Array 02A4
Memory Array 02A5
Sense Cards Frame Assembly 02A6
Relay Gate Assembly 03A5
+30 VDC Power Supply 03A7
+30 VDC Power Supply 03A6
+12 VDC Power Supply 03A8
+12 VDC Power Supply 03A9
-28 VDC Power Supply 03A10
Spare Gate 03B8
Gate Assembly 03B7
Gate Assembly 03B6
Gate Assembly 03B5
-12 VDC Power Supply 03A11
Gate Assembly 02B8
Gate Assembly 02B7
Gate Assembly 02B6
Gate Assembly 02B5
-12 VDC and +30 VDC Power Supply 01B8
-6 VDC and +12 VDC Power Supply 01B7
Resonator Supply 01B6
Interlock and Filter Box Assembly 01B5

Figure 1-3. PTC Assembly Locations (Sheet 2)
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1-31. Each gate assembly contains 156 card sockets arranged in six columns and 26
rows. These sockets are the receptacles for the printed circuit board assemblies.
Normally, the sockets in rows 1 and 2 of gate assemblies in the B modules are used
for cable connectors. The cables that plug into these sockets are called edge con-
nectors, since they make their connections at the edges of the gate assemblies.

1-32. Standard Modular System (SMS) Logic Cards. The logic circuits in the PTC are
contained on printed circuit board assemblies called IBM 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 card type code and a six- or seven-digit IBM part number. (See
figure 1-7.)

1-33. The SMS single card, the kind used in the PTC, is made of an epoxy paper
laminate material; it 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.

PROGRAM CAP

CARD TYPE |

PART NUMBER j

PRINTED CIRCUIT
LAND PATTERN

TRANSISTOR

(SIDE VIEW) B D F H K M P R

TERMINAL PINS

(BOTTOM VIEW)

Figure 1-7. SMS Printed Circuit Card and Single-Position Receptacle
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1-34. 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.

1-35. SMS Card Receptacles. The pluggable printed circuit cards are inserted into
SMS card receptacles. The receptacles used in the PTC are the single-position type,
shown on figure 1-7, and the eight-position type, which serves as a common receptacle
for eight SMS cards, as shown on figure 1-8. 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 wires to the terminal pins, as shown on figure 1-9.

1-36. Figure 1-9 shows how the pins of each SMS card (and receptacle) are identified,
using an extension of the reference designation discussed previously.

1-37. Voltage Distribution Assemblies. Figure 1-9 also illustrates the standard posi-
tion for a voltage distribution assembly in a module B gate assembly. A typical voltage
distribution assembly is shown on figure 1-10.

. • .

Figure 1-8. SMS Printed Circuit Card Inserted in Eight-Position Receptacle
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VOLTAGE
DISTRIBUTION
ASSEMBLY

COLUMNS A THROUGH F
(LEFT TO RIGHT)

A C E G J L N Q

ROWS 1 THROUGH 26
(TOP TO BOTTOM)

HOLDING
MECHANISM PIN R OF CARD

02B7F16
16

COLUMN F
ASSEMBLY 7
MODULE B
FRAME 02

Figure 1-9. Typical Gate Assembly, Wiring Side
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PRIMARY TERMINALS

1 2 3 4 5 6 7 8

TfRMINALS •<

Figure 1-10. Typical Voltage Distribution Assembly
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1-38. Each voltage distribution assembly contains a primary group of eight terminals
and six secondary groups of eight terminals. Power is distributed within the assembly
from the primary terminals to the secondary terminal of the same number; for example,
power applied to the number 1 primary terminal is distributed to the eight number 1
secondary terminals of the voltage distribution assembly. Each secondary group of
terminals transfers power to one row of SMS cards by jumpers from the secondary
terminals to the SMS card receptacle pins. The jumpers from the secondary terminals
are usually connected only to the pin of the nearest receptacle in which the voltage is
used. From this first receptacle a voltage bus transmits the power to the. pins of other
receptacles in that row. Usually a voltage is restricted to pins of the same letter; for
example, the Kpin of most receptacles is connected to -6 VDC.

1-39. CONTROL PANELS. Each PTC control panel is divided into areas in which
associated controls and indicators are mounted. The function of each group of controls
and indicators is indicated by a prominent title in each area. Figure 3-8 (in Section m)
lists and briefly describes all controls and indicators on these panels.

1-40. POWER SUPPLIES. Each of the six Trygon power supplies has been 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 PTC. The other modification is the removal of internal power
supply jumpers to allow remote rather than local sensing of the power supply voltages.

1-41. Each power supply can provide an output that is current and/or voltage regulated.
In the PTC, each current regulation circuit is disabled by placing the CURRENT poten-
tiometer in the full clockwise position.

1-42. ELECTRICAL, MECHANICAL, AND ENVIRONMENTAL CHARACTERISTICS.

1-43. Figure 1-11 lists the salient electrical, mechanical, and environmental charac-
teristics of the PTC.

Input Power

Environment

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

Frequency: 60 (± 5) cycles/second.

Voltage: 115 (± 11. 5) VAC line-to-neutral
(208 VAC line-to-line minimum)

Current: 20 (minimum) to 30 (maximum)
amperes/phase

Ambient Temperature: +60 +95 degrees
Fahrenheit

Relative Humidity: 10 to 80 percent

Figure 1-11. Electrical, Mechanical and Environmental Characteristics
(Sheet 1 of 2)
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Mechanical Packaging

Central Processing
Unit

Cabinet: Three frames. Two frames (02 and 03)
mechanically and electrically bonded
together

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

Weight: 1700 pounds
Frame 01 is not mechanically secured to frames

01 and 02 but is electrically connected.
Size: Height - 60 inches

Width - 30 inches
Depth - 31 inches

Weight: 800 pounds
Logic Chassis Design: Hinged on one edge for

ease of accessibility; a
blower is mounted on
each chassis for cooling
of SMS circuit cards and
components.

Printed Circuit Cards: The basic logic subas-
sembly is SMS cards.

Storage: Core Memory - 8196 words of
simplex storage

Data Word Length: 28 bits - 26 data plus 2
parity bits

Arithmetic: Add/Subtract - 82 microseconds/
operation

Data Accuracy - 25 bits plus sign

Interrupts: 16 hardwire interrupts
Instruction Word Length: 13 bits plus one parity

bit; 2 instructions/
computer word

Timing: Clock Oscillator - 2. 048 megacycles
Computer Cycle - 81. 9 microseconds
Phases - Three phases/computer cycle;

each phase 27. 3 microseconds,
labeled A, B, and C

Bit Time: 14 bit times/phase time, numbered
1 through 14

Clock Times: 4 clocks/bit time; clocks are
labeled W, X, Y, Z; each occurs
at 512 KC rate

Figure 1-11.
(Sheet 2)

Electrical, Mechanical and Environmental Characteristics
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SECTION II

THEORY OF OPERATION

2-1. SCOPE.

2-2. This section describes the operation of the PTC circuits. The PTC is composed
of three functional units: (1) Central Processor, (2) Memory Loader/Data Display,
and (3) Input/Output. A Self Check feature is also incorporated.

2-3. The descriptions contained in this section are as follows:

1. Power Distribution

a. AC Power Distribution

b. DC Power Distribution

2. Subsidiary Circuits

a. Exclusive OR Comparators

b. Binary Counters

c. Parity Detectors

d. Indicator Lamp Circuits

e. PTC Timing

3. Central Processor

4. Memory Loader/Data Display

5. Input/Output

6. Self Check

2-4. In describing the functions, simplified diagrams and timing charts are presented
to familiarize the reader with the equipment. Detailed drawings are provided in Section
X; reference to these drawings is made as necessary.
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2-5. The signal names in the logic diagrams in Section X are preceded by voltage level
symbols. The voltage levels represented by these symbols are as follows:

Symbol "1" "0"

+C +1.3 VDC -1.25 VDC
-C -1.25 VDC +1.3 VDC
+R +12. 0 VDC 0 VDC
-R 0 VDC +12.0 VDC
+S 0 VDC -12.0 VDC
-S -12.0 VDC 0 VDC
+W 0 VDC -48.0 VDC
-W -48.0 VDC 0 VDC
+Y 0 VDC -6.0 VDC
-Y -6.0 VDC 0 VDC

2-6. POWER DISTRIBUTION.

2-7. AC POWER DISTRIBUTION. (See figures 10-7, 10-9, 10-10, 10-13, and 10-14.)

2-8. Primary power (115 VAC, 60 cycle, 3-phase) is applied to connector 01B5J1
(figure 10-7.) Each phase is applied through circuit breaker 01B5CB1 to movable con-
tacts of relay 01B5K2. Phase B (through circuit breaker 01B5CB3) and phase C are
also connected across the primary of transformer 01B5T1. The secondary winding of
transformer 01B5T1 develops 24 volts. The 24 volts is used for power control when the
jumper plug is installed on receptacle 9009J4 or when cable;6900915 is connected be-
tween receptacles 9009J4 and 01J11. The power control voltage is routed through the
normally closed contacts of PTC MAIN PWR-EMERGENCY PULL switch 02A2S81
(figure 10-14), normally closed contacts of PTC MAIN PWR-PWR OFF switch 02A2S82,
and normally closed contacts of relay 01B5K1 to PTC MAIN PWR-PWR OFF lamps
02A2DS70.

2-9. When PTC MAIN PWR-PWR ON switch 02A2S83 is actuated, relay 01B5K1 picks
and holds through its own contacts. The power control voltage is now routed through
normally closed contacts of switch 02A2S81; normally contacts of switch 02A2S82;
interlock switches 03S4, 03S1, and 01S1; and normally closed contacts of relay 01B5K1
to PTC MAIN PWR-PWR ON lamp 02A2DS71.

2-10. Relay 01B5K2 picks when relay 01B5K1 picks. (See figure 10-7.) Primary power
is then routed through the normally open contacts of relay 01B5K2 to fan motors, DC
power supplies, tape reader and spooler, plotter, and typewriter and printer interface.
The phases are distributed as follows (figure 10-9):

Phase A: -48 VDC power supply (01B4PS1)

-12 VDC power supply (01B4PS2)

-12 VDC power supply (01B8PS1)

+30 VDC power supply (01B8PS2)

- 6 VDC power supply (01B7PS1)

+12 VDC power supply (01B7PS2)
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- 6 VDC power supply (01B6PS1)

-20 VDC power supply (01B6PS2)

Regulator (01B6)

Phase B: All fan motors

+30 VDC power supply (03A6)

+30 VDC power supply (03A7)

+12 VDC power supply (03A8)

+12 VDC power supply (03A9)

-28 VDC power supply (03A10)

Printer interface

Phase C: Tape reader and spooler

Plotter

Typewriter interface

Printer interface

-12 VDC power supply (03A11)

2-11. When PTC MAIN PWR-PWR OFF switch 02A2S82 is actuated the control voltage
is momentarily removed from the coil of relay 01B5K1. This action causes relays
01B5K1 and 01B5K2 to drop, removing primary power from the fan motors, DC power
supplies, tape reader and spooler, plotter, and typewriter and printer interfaces.

2-12. DC POWER DISTRIBUTION . (See figures 10-11, 10-12, 10-17, 10-18, 10-19,
10-20, and 10-21.)

2-13. DC power distribution paths are controlled by relays and switches. The circuit
paths vary when the relay and switch contacts are transferred. The subsequent
description covers the initial conditions and the voltage sequencing during DC power on
and DC power off operations.

NOTE

In the following discussion prefix all ab-
breviated reference designations with
03A5.

2-14. Initially all DC power distribution relays are deenergized and -28 VDC which is
applied to PTC DC PWR-PWR OFF lamps 02A2DS72 is returned through the normally
closed contacts of relay K12. When PTC DC PWR-PWR ON switch 02A2S85 is actuated
relays K5A, K5B, K5C, and K5D pick. (See figure 10-20.) These relays are held picked
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through the interlocks formed by the normally closed (NC.) contacts of relay K7 and the
normally open (NO.) contacts of relay K5D. Relays Kl, K2, K3, K8, and K10 are now
picked by power supply voltages as follows (figures 10-18, 10-19, and 10-21):

Relay Power Supply Interlock Switches

Kl - 6 VDC (01B7) K5B NO. contacts

K2 -12 VDC (03A11) K5C NO. contacts

K3 +12 VDC (03A8) K5A NO. and K6 NC. contacts

K8 +12 VDC (01B7) K5A NO. contacts

K10 +12 VDC (03A9) K5A NO. and K6 NC. contacts

2-15. When relays Kl, K2, K3, K8, and K10 pick, energizing voltages are applied to
time-delay relays K4, K9, and Kll as follows (figure 10-17):

Relay Power Supply

K4 +30 VDC (03A6)

K9 +30 VDC (03A7)

Kll +30 VDC (01B8)

Relays K4, K9, and Kll pick after approximately 1. 5 seconds applying 28 VDC across
the coil of relay K12 and PTC DC PWR-PWR ON lamps 02A2DS73 completing the DC
power on sequencing. (See figure 10-20).

2-16. The DC voltages are distributed as follows (figures 10-17, 10-18, 10-19 and
10-21):

+12 VDC (03A8) - Memory (through relay K5A NO. contacts).

+12 VDC (03A9) — Memory (through relay K5A NO. contacts).

+12 VDC (01B7) - Printer interface.

Bus bar, memory, CE PANEL, MEMORY LOAD AND
DATA DISPLAY panel, TAPE READER AND MODE CON-
TROL panel, and PROCESSOR DISPLAY PANEL (through
relay K5A NO. contacts).

-12 VDC (01B4) - Printer interface

-12 VDC (01B8) - Indicator lamps (through relay K5B NO. contacts).

-12 VDC (03A11) — Memory and bus bar (through relay K5C NO. contacts).

+30 VDC (03A6) - Memory (through relays Kl, K2, K3, K4, K8, and K10 NO.
contacts).

+30 VDC (03A7) - Memory (through relays Kl, K2, K3, K8, K9, and K10 NO.
contacts).
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+30 VDC (01B8) - Memory (through relays Kl, K2, K3, K8, K10, and Kll
NO. .contacts).

+28 VDC (03A10) - MEMORY LOAD AND DATA DISPLAY panel, CE PANEL,
PROCESSOR DISPLAY panel, TAPE READER AND MODE
CONTROL panel, gate 03B6, and the coil of relay 01B4K1
(through relay K5D NO. contacts).

-48 VDC (01B4) — Typewriter interface (through relay 01B4K1 NO. contacts).

-20 VDC (01B6) — Printer interface.

- 6 VDC (01B6) - Printer interface.

- 6 VDC (01B7) - Bus bar, CE PANEL, memory, PROCESSOR DISPLAY
PANEL, and MEMORY LOAD AND DATA DISPLAY panel.

2-17. When PTC DC PWR-PWR OFF switch 02A2S84 is actuated relay K6 picks and
holds through the interlocks formed by relay K6 NO. and relay K7 NC. contacts,
figure 10-20). When relay K6 picks; (1) energizing voltage is applied to time-delay
relay K7; and (2) relays K3, K4, K9, K10, Kll and K12 are deenergized. Relay K7
picks after approximately 1. 5 seconds. This action causes relays Kl, K2, K5A, K5B,
K5C, K5D, and K8 to deenergize. Also, when relay K7 picks, relay K6 is deenergized
which in turn deenergizes relay K7. Relays Kl through K12 are now deenergized and
the DC power off sequencing is complete.

2-18. SUBSIDIARY CIRCUITS.

2-19. Subsidiary circuits are those circuits that are related to more than one PTC
function. These circuits are necessary to the operation of the PTC and are categorized
as such only to prevent repetitious explanations.

2-20. EXCLUSIVE OR COMPARATORS.

2-21. The PTC contains many exclusive OR comparators that compare corresponding
data from two sources. Figure 2-1 shows a typical exclusive OR comparator in which
three parallel inputs (XI, X2, and X3) are compared with three other parallel inputs
(Yl, Y2, andY3).

2-22. 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 COM-
PARE NOT line.

2-23. 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.

2-24. BINARY COUNTERS.

2-25. The PTC contains many binary counters which are alternately set or cleared
everytime the signal they are monitoring changes from a "0" to a "1". Figure 2-2
shows a typical binary counter which is monitoring signal B and controlled by signal A.
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Figure 2-1. Typical Exclusive OR Comparator Circuit

CLEAR

Figure 2-2. Typical Binary Counter

2-26. The control latch stores the configuration of the output latch providing A is a
"1". The output latch is then alternately set or reset everytime B goes 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 output latch set or reset input.

2-27. PARITY DETECTORS.

2-28. The PTC contains several parity detectors that are used for parity bit genera-
tion and parity error detection. These parity detectors detect whether an odd or even
amount of "1's" is contained in the information feeding them. (See figure 2-3.)
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Figure 2-3. Typical Parity Detector

2-29. When none, 2, or four of the inputs A, B, C, and D are "1's" the outputs of OR
circuits 1 and 2 are the same value. Therefore one of the inputs to OR circuit 3 is a
"1" and the EVEN and ODD outputs are respectively a "1" and a "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.

2-30. INDICATOR LAMP CIRCUITS.

2-31. The PTC 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 -12 VDC
through the lamp and the normally open or normally closed contacts of the switch.

2-32. A lamp associated with a latch is connected in the collector circuit of an indi-
cator driver. The lamp is lighted by a "1" input into the indicator driver which is fed
by the set or reset output of a latch.

2-33. The lamps on the CE PANEL, PROCESSOR DISPLAY PANEL, MEMORY LOAD
AND DATA DISPLAY, and TAPE READER AND MODE CONTROL panels are lighted
when the associated LAMP TEST pushbuttons are depressed. When the LAMP TEST
pushbuttons are depressed, the lamps are lighted as follows:

1. By applying ground to the lamps associated with switches.

2. By removing the +12 VDC control voltage which is normally applied to the indicator
drivers and applying -28 VDC.
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2-34. PTC TIMING.

2-35. The timing circuits generate timing signals for the operation of the PTC logic.
The PTC timing is generated under control of external synchronization signals from the
LVDCME or LVDAME. The timing circuits consist of the clock generator, the bit gate
generator, the phase generator, and the sync control circuit. The timing relation be-
tween the various timing gates developed by the timing circuits is shown on figure 2-4.

2-36. In this section, timing is designated by a three-part notation that indicates the
phase, bit-gate, and clock-time. For example phase B bit-gate 13 clock-time X is
designated by the notation B-13-X time. In instances where the three levels of timing
do not apply, only the timing levels specified appear in the notation. For example
phase B bit-gate 13 and clock-time X are designated by B-13 time and X time respec-
tively.

2-37. CLOCK GENERATOR (Figure 10-28, sheet 4). The clock generator is triggered
by W clock pulses from the LVDCME-or LVDAME. These pulses are delayed a total
of four clock times by two delays. The delayed W clock (W DLY) triggers a single shot
which produces the PTC W clock pulses (CPW). Similarly the W clock pulses are de-
layed five, six, and seven clock times to produce CPX, CPY, and CPZ respectively.
The clock pulses occur at a repetition rate of 512 KC.

2-38. BIT GATE GENERATOR (Figure 10-28, sheets 5 and 6). The bit gate generator
consists of a control circuit, a seven stage shift register, and a bit decoding circuit.

2-39. The control circuit is a binary counter which is complemented every Y time.
The outputs of the binary counter (A and A NOT) control the rate at which the shift
register is cycled.

2-40. The shift register produces seven outputs (Gl through G7) which change states
as shown on figure 2-5. The bit decoder generates 14 signals that identify the 14 bit
times. These signals are produced by ANDing the outputs of the shift register as
follows:

BG1 = Gl and G2 NOT

BG2 = G2 and G3 NOT

BG3 = G3andG4NOT

BG4 = G4 and G5 NOT

BG5 = G5 and G6 NOT

BG6 = G6 and G7 NOT

BG7 = Gl and G7

BG8 = Gl NOT and G2

BG9 = G2 NOT and G3

BG10 = G3 NOT and G4

BG11 = . G4 NOT and G5

BG12 = G5 NOT and G6

BG13 = G6 NOT and G7

BG14 = Gl NOT and G7 NOT
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10 11 12 13 14

Figure 2-5. Bit Gate Generator Timing

2-41. PHASE GENERATOR (Figure 10-28, sheet 5). The phase generator is a three-
step ring counter formed from three latches (PA, PB, and PC). The ring stabilizes
itself with one latch set and two reset; the set condition is then stepped around the ring
in alphabetical sequence each bit 1 time. At W time the next latch in the sequence is
set; at the following Y time, the preceding latch is reset.

2-42. SYNC CONTROL CIRCUIT (Figure 10-28, sheets 4 and 7). The sync control
circuit receives the phase B NOT signal from the LVDCME or LVDAME. This signal
triggers a single shot which produces the sync control pulse (SYNC CTRL) every
LVDCME or LVDAME B-1 time. This pulse is sent to the bit gate generator where it
sets the control circuit and shift register to states that correspond to bit one time. The
sync pulse is also sent to the phase generator where it sets the PB latch.

2-43. A sync error is generated if the PTC timing is not within one bit time of the
LVDCME or LVDAME timing when the sync control pulse is generated. Sync errors are
stored in a latch which produces an output, SYNC ERR. If a sync error is detected,
the clock on/clock off trigger is reset which halts the generation of PTC clock pulses.

2-44. CENTRAL PROCESSOR

2-45. The following paragraphs describe the operation of the Central Processor. The
general organization of the Central Processor is described first, followed by a descrip-
tion of the logic circuits.

2-46. CENTRAL PROCESSOR ORGANIZATION.

2-47. Functionally the Central Processor is a modified version of the Launch Vehicle
Digital Computer. The following describes the organization of the Central Processor
from the aspects of its functional organization, word organization and timing organiza-
tion and the instructions it may be programmed to perform.

2-48. FUNCTIONAL ORGANIZATION. The Central Processor is a general purpose
computer which, under control of a stored program, processes data using fixed point,
two's complement arithmetic. Data is processed serially in an arithmetic section which
performs addition, subtraction, and logical extractions.
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2-49. The principal storage device is a random access ferite-core memory with sepa-
rate controls for data and instruction addressing. The memory operating mode is pro-
gram controlled. Temporary storage is provided by static and shift registers com-
posed of latches.

2-50. The major parts of the Central Processor and how they are inter-connected are
shown on figure 10-28, sheet 3. The Central Processor consists of the memory and
memory control, data control, program control, arithmetic, and external control
elements. The composition of these elements is as follows:

Memory and Memory Control —

Data Control

Program Control

Arithmetic

External Control
(Not shown on block
diagram).

Core Arrays A and B
Sense Amplifier A and B

Inhibit Drivers

Address Drivers
Memory Timing
Memory Buffer Register

Parity Check Logic

Transfer Register and Controls

- Address Register

OP Code Register
Data Sector Register
Instruction Sector Register

Data Module Register
Instruction Module Register
HOP Saver Register
Instruction Word Syllable Control Logic

Accumulator Register and Controls

Central Processor Start Stop and
Interrupt Control Logic.

2-51. Memory and Memory Control Element. The programmed instructions, and the
constants and data required by the program are stored in the memory under control of
the memory control circuits. The memory control circuits determine when a transfer
will occur and select both the direction of transfer and the memory location to be ex-
ercised. Data being transferred into or out of the memory is routed through buffer
storage.

2-52. The memory is composed of two arrays (module 0 and module 1) each of which
contains 16 sectors (0 through 17g). Each module contains different information and
only one module can be selected at a time. Each sector contains 400g addresses rang-
ing from 0 through 377g. Sector 17g of module 0 is set aside for residual storage and
its addresses range from 400g to 777g.
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2-53. Data words and constants are stored in the sector addresses in two segments
called syllables. Thus, the memory is described as being divided into syllables. One
syllable of data is transferred to or from the memory at a time; consequently, two
memory cycles are necessary to transfer a complete data word. Instructions are only
half the length of data words and thus are stored one per syllable.

2-54. A parity check is performed on information being read into memory and odd
parity is assigned if required. A parity check is also performed on information being
read out of memory and if odd parity does not exist a parity error is generated.

2-55. Data Control Element. Data words and constants enter the transfer register
from the memory in two syllables. Each syllable enters the transfer register in paral-
lel and is then serialized and distributed to the arithmetic element and the Memory-
Loader/Data Display.

2-56. Data words which are bound for the memory enter the transfer register in serial
form from the arithmetic element, the program control element, or the Memory Loader.
The transfer register then divides them into syllables and forwards each syllable to the
memory buffer register in parallel. At the memory buffer register, a "parity bit" is
added to each syllable before it is stored in the memory. The parity counter monitors
the number of "1's" entering the transfer register and assigns odd parity to the memory
buffer register by controlling the parity bit.

2-57. Another item which enters the transfer register serially is the contents of the
instruction counter. The instruction counter controls the normal sequencing of the
program through the memory. Just before a new instruction is required, the contents
of the instruction counter are shifted into the transfer register and transferred in
parallel to the address register in the program control element. The address register
then selects the memory sector address location of the new instruction.

2-58. When the new instruction is read, it is transferred from the memory buffer
register into the transfer register. The instruction is then separated into an operation
code and an operand address; the two parts are transferred in parallel to the program
control element. The operation code is loaded into the operation code register and the
operand address into the address register. The operand address of some instructions
constitutes a special constant which, in addition to the parallel transfer, is shifted out
of the transfer register in serial form.

2-59. Program Control Element. The program control element stores and decodes
the programmed instructions and in addition, controls sequencing the program through
the memory. The operation code register and the address register store their re-
spective parts of the instructions. Outputs of the operation code register, and those
of the operation decoders, control the arithmetic, data, and memory and memory con-
trol elements, and parts of the program control element to perform the commanded
operations.

2-60. The address register selects the memory sector address location of the data to
be used in the commanded operation. When the operation is complete, the address
register is reloaded with the contents of the instruction counter to address the next in-
struction. The memory module and sector selection is controlled by (1) the data module
register and the instruction module register and (2) by the data sector register and the
instruction sector register.

2-61. The module and sector registers preselect an area of the memory within which
the program must operate. As implied by the names of the registers, two selections
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are made, one for data and one for instructions (the same area may be selected for both).
The syllable selection for instructions is stored in the instruction word syllable control
logic. Timing signals determine whether the stored selection will be used or whether
the selection will be sequenced to read both syllables of a data word. The address
register then selects individual locations within the preselected areas from which data
and instructions will be read. Timing signals discriminate between instruction and
data addressing. The contents of the module and sector registers are changed upon
command of the program.

2-62. It was noted previously that the program control element controls sequencing
the program through the memory. Actually, the program controls its own sequencing
through the use of instructions which command the program control element to change
the contents of the module and sector registers (discussed in the preceding paragraph),
and the instruction counter.

NOTE

Although the instruction counter is logi-
cally part of the program control element,
it is instrumented in the arithmetic ele-
ment.

The instruction counter stores the address of the next instruction to be operated. Each
time the Central Processor performs an instruction, the instruction address is incre-
mented by one to develop the address of the following instruction. In this manner, the
program steps sequentially through the area of memory selected by the instruction
module register and the instruction sector register.

2-63. The sequential stepping continues until the program issues an instruction to alter
the sequence or select a different area of the memory to read instructions from. Area
selection is changed by shifting a "HOP constant" out of the transfer register which re-
loads the module and sector registers. The same HOP constant also reloads the in-
struction counter to select the starting location of the next instruction sequence. The
instruction counter then begins stepping sequentially through the newly selected memory
area beginning at the specified starting point.

2-64. The instruction counter can also be reloaded without affecting the module and
sector registers. This feature permits repeating short program loops and enables the
computer to make logical choices. When commanded, the computer can examine the
contents of the accumulator register for certain conditions and alter the program se-
quence if the condition exists. If the condition is not met, sequential stepping continues.

2-65. The hop saver register is loaded with a HOP constant, every Central Processor
cycle, which identifies the locations in memory currently selected. The contents of
the hop saver register can then be stored in residual address 776g or 777g. Thus after
transferring out of a routine the program may be directed back to that routine by re-
ferring to the HOP constant stored in address 776s or 777s-

2-66. Arithmetic Element. The arithmetic element performs addition, subtraction,
shifts, and logical extractions. The accumulator register provides one of the operands
for all arithmetic instructions and the memory provides the other. The two operands
are combined in the accumulator control logic and the result is stored in the accumu-
lator. The result can then be sensed to control logical decisions or it can be transferred
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to the memory. After sensing or transfer the result remains unchanged in the accumu-
lator register.

2-67. To illustrate a typical operation, assume that the Central Processor program
has been initiated and is running smoothly. The area of the memory in which the pro-
gram will operate has been selected and instructions are coming from syllable zero.
For descriptive purposes, a typical operation begins with reading an instruction from
the memory. The address of the instruction is shifted out of the instruction counter and
applied to the transfer register and the accumulator control logic in the arithmetic
element. The accumulator control logic increments the count by one and reinserts it
into the accumulator register where it is circulated. The instruction address is shifted
into the transfer register and then transferred in parallel to the address register.

2-68. Timing signals indicate to the memory control circuits that an instruction is due
to be read. The memory control circuits then decode the contents of the instruction
module and instruction sector registers rather than the data module and data sector
registers. Syllable zero, which is the stored syllable selection for instructions, is also
decoded. The memory control circuits then produce read timing pulses which enable
the instruction to be transferred out of the addressed memory location.

2-69. The memory sense amplifiers transmit the instruction to the memory buffer
register. The memory buffer register stores the instruction for parity checking and
to enable the inhibit drivers during the restore memory cycle. The instruction is then
transferred from the memory buffer register to the transfer register.

2-70. Reading information from a ferrite-core memory destroys the information in
the memory. Consequently, a read operation must always be followed by a store (or
restore) operation to preserve the contents of the memory. The restore operation is
accomplished after the instruction has been transferred to the transfer register. The
memory control circuits produce store timing pulses which transfer the instruction
from the memory buffer register back into the memory through the inhibit drivers.

2-71. Upon entering the transfer register, the instruction is separated into an opera-
tion code and an operand address. The operation code defines what operation will be
performed and the operand address gives the location in memory of the data to be used
in the operation. The operation code is transferred in parallel to the operation code
register and the operand address to the address register. The remainder of the opera-
tion is dependent upon the code transferred to the operation code register. The code
can specify any of three general types of operations: 1) those which require data from
memory; 2) those which place data into the memory; and 3) those which do not use the
memory.

2-72. Assume first that the operation code requires data to be read from the memory
The instruction word syllable control circuit selects syllable zero, the first syllable of
the data word. The memory control circuits decode the contents of the address, data
sector, and data module registers. A read cycle is then initiated which transfers the
first half of the data word to the memory buffer register. While in the memory buffer
register, the half-data word is parity checked, ~then transferred to the transfer register
and restored in the memory. The transfer register serializes the data by shifting it to
the TRS output. The TRS output makes the data available to the Arithmetic, program
and memory, and memory control elements and to the Memory Loader/Data Display.
Outputs from the operation code register and the operation decoders determine which
element will accept the data and how it will be used.
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2-73. As the first half of the data word nears the end of the transfer register, the
instruction word syllable control .circuit selects syllable one and the memory control
circuits initiate another read cycle. This read cycle transfers the second half of the
data word into the memory buffer register where it is parity checked. Then, just in
time to fall in behind the last bit of the first half data word, the second half of the data
word is transferred into the transfer register. The transfer register continues shifting
and the two halves of the data word appear as a continuous serial output on the TRS line.

2-74. When providing a data output, the transfer register is synchronized with the
accumulator register. The output of the transfer register and the contents of the accu-
mulator register are combined bit-for-bit in the accumulator control logic. The results
of these operations are placed in the accumulator register for recirculation. As the
last bit of the accumulator contents emerges from the accumulator register, timing
signals end the arithmetic processes in the accumulator control logic and the contents
of the instruction counter begin to emerge from the accumulator register. The accumu-
lator control logic increments the instruction count by one and reinserts it in the
accumulator register immediately behind the result of the arithmetic operation. Simul-
taneously, the instruction count is shifted into the transfer register to address the next
instruction.

2-75. When the operation code specifies that data is to be transferred into the memory,
the basic operations are reversed. Instead of transferring two syllables of data to the
transfer register which serializes them into a continuous unit, a continuous unit of
serial data is shifted into the transfer register which divides it into syllables. The
syllables are then transferred to the memory in parallel. After the instruction is loaded
into the operation code and address registers the data word to be stored begins to emerge
from the accumulator register. Outputs from the operation code register and the opera-
tion decoders condition the transfer register to shift in step with the accumulator regis-
ter and accept its output. As the data word enters the first position of the transfer
register, a parity counter monitors the number of "1's" it contains.

2-76. Timing signals indicate to the memory control circuits that a data word is to be
transferred to or from the memory. The operation code specifies that data is going to
memory and the memory control circuits initiate a store cycle. The instruction word
syllable control circuit selects syllable zero as the first syllable is to be transferred.
The memory control circuits decode the contents of the address, data sector, and data
module registers. Just before the last bits of the syllable enter the transfer register
the memory control circuits produce read timing pulses which clear the addressed
memory location.

2-77. Simultaneous with clearing the memory location, the last bit of the syllable enters
the transfer register and the syllable is transferred to the memory buffer registers.
The transfer register continues shifting and the second syllable of data starts to enter
the transfer register. At the memory buffer registers, a "parity bit" is added to the
syllable entering the memory. The parity bit is controlled by a parity count circuit so
that the memory buffer register contains an odd number of "1's. " The memory control
circuits now produce store timing pulses and the first syllable of data enters the
memory through the inhibit drivers. The second syllable of data enters the memory in
the same manner as the first.

2-78. Operations which do not use the memory either shift the contents of the accumu-
lator register or use the operand address as a constant for controlling the program.
Shifting the contents of the accumulator register is accomplished by shortening or
lengthening its circulation loop. Before the first bits of the accumulator contents are
shifted, outputs from the operation code register and the operation decoders, along with
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control bits from the address register, alter the recirculation path of the accumulator
register to affect the shift. When the last bit has been shifted, timing signals restore
the loop to normal to prevent shifting the contents of the instruction counter. The
instruction counter is then incremented and shifted into the transfer register to address
the next instruction.

2-79. Among the operations which do not use the memory are those which make logical
decisions based on the contents of the accumulator register. As noted previously,
logical decisions are made by altering the contents of the instruction counter if a
specified condition exists in the accumulator register. If the condition exists, the
operand address of the instruction replaces the existing contents of the instruction
counter and the next instruction begins the new sequence. Logical decisions are imple-
mented by continuously sampling the accumulator contents part way through the register
for the conditions upon which decisions are based. Thus, when a logical decision is
initiated, most of the accumulator contents have already been sampled and the Central
Processor need not wait until the complete contents emerge from the register to make
the decision. The contents of the instruction counter immediately follow the accumulator
contents in the accumulator register. Consequently, when the last data bit has been
sensed and the decision made, the contents of the instruction counter are still only part
way through the accumulator register. If the condition is met, the accumulator register
is broken just behind the last bit of the accumulator contents and the operand address is
shifted into the accumulator register from the transfer register, replacing the existing
instruction count.

NOTE

Since the memory is not being used, the
transfer register is not needed to dis-
tribute data from it, and therefore is not
cleared after the instruction is distributed
to the program control element.

If the condition is not met, the accumulator register is not broken and the existing con-
tents of the instruction counter are retained to address the next instruction.

2-80. External Control Element. Control over Central Processor start-stop and
interrupt operations is provided by the external control element. The Central Processor
cycles continuously under internal program control unless one of these operations is
initiated.

2-81. The external control element stops the Central Processor operation as follows:

1. Until PTC DC power is completely sequenced on.

2. Momentarily when the RESET-HALT or RESET-MACHINE pushbutton is actuated.

3. Momentarily by every Data Display address compare when the MODE CONTROL
switch is in the PROG CYCLE-REPEAT position.

4. When the Memory Loader/Data Display is in the ML mode unless a load or verify
operation is in process.

5. When a Central Processor single \step operation is initiated.
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2-82. A Central Processor single step operation is commanded as follows:

1. By a Data Display address compare when the MODE CONTROL switch is in either
the PROG CYCLE-ADR HOLD or SINGLE STEP position.

2. When the manual single step mode is selected under control of the MAN CST push-
button.

3. By a CIO 114 command generated by the Central Processor.

4. By a memory parity error when the ERROR HOLD mode of operation is selected.

5. When a PTC single step command (ACNCST) is received from the LVDCME and the
MODE CONTROL switch is not in either PROG CYCLE-ADR HOLD or SINGLE STEP
positions.

2-83. After a single step operation is initiated Central Processor operation is nor-
mally not resumed until a restart signal is generated by actuating a PTC ADVANCE
pushbutton or by a PTC advance command (ACGACISS) from the LVDCME. Central
Processor operation is then resumed as follows:

1. Until another Data Display address compare occurs when the MODE CONTROL
switch is in the PROG CYCLE-ADR HOLD position.

2. For one Central Processor cycle when: (1) the MODE CONTROL switch is in the
PROG CYCLE-SINGLE STEP position; (2) in the ERROR HOLD mode if the parity error
is not cleared; (3) when the MAN CST mode is selected; or (4) when the ACNCST signal
is present.

3. Until another single step operation is initiated if the previous one was initiated by:
(1) a CIO 114 command; or (2) a parity error in the ERROR HOLD mode and the parity
error is now cleared.

4. Until another signal step operation is initiated: (1) upon exiting from the manual
single step mode under control of the MAN CST pushbutton; or (2) when the ACNCST
signal is dropped.

The single step command is removed for two Central Processor cycles when an interrupt
command is received from the LVDAME. The single step command is also removed
when the Memory Loader/Data Display is placed in the ML mode or when the RESET-
HALT or MACHINE pushbutton is actuated.

2-84. A PTC single step (PTC CST) signal is sent to the LVDAME when a Central
Processor single step operation is initiated by any method other than a ACNCST signal.
The PTC CST signal is generated for approximately 62 microseconds when the single
step operation was commanded by a CIO 114 command. The PTC CST signal is gener-
ated for the duration of the time the single step operation is maintained for any other
condition.

2-85. The interrupt control circuit enables any one of 16 interrupts to break off normal
sequencing of the program and direct it to process data of a higher priority. The
interrupt control circuit allows the instruction in progress at the moment of the inter-
ruption to finish, then forces the selection of one of the residual addresses 400g through
41?8, if the INT B latch is reset. This latch is normally reset at the end of an interrupt
processing routine. Residual addresses 400g through 4178 contain "HOP" constants
which direct the program to the start of an interrupt processing routine.
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2-86. Interrupts 1 through 15 which force the selection of residual addresses 400s
through 4163 are generated by the LVDAME. When one of these interrupt signals is
sent to the Central Processor it is stored by a latch in the external control element,
but is not acted upon until its associated inhibit is removed. The removal of these in-
hibits is accomplished either under program control or manually with switches. When
the INHIBIT CTRL pushbutton is not in the INHIBIT CTRL position the removal of the
inhibits is under program control. If the INHIBIT CTRL position is selected an inhibit
is removed when the corresponsing pushbutton (I1/B1 through I15/B15) is actuated.
Interrupt 16 which forces residual address 417g selection is generated under control of
the 116 pushbutton.

2-87. WORD ORGANIZATION. The Central Processor uses a 28-bit word consisting
of two 14-bit syllables. Each syllable includes 13 data bits and one parity bit (figure
2-6) and each syllable is stored separately in the memory. The parity bits are used
only to check the accuracy of transfers to and from the memory which leaves a data
word 26 bits in length.

2-88. The use of the data word is at the discretion of the programmer. Each of the-
26 bits may be used as an indicator to show the presence or absence of some condition,
or the word may be used as a binary number for arithmetic computations. Binary
numbers are represented by a sign bit and 25 magnitude bits; negative numbers are
shown in two's complement form.

2-89. In this section bit positions in the data word are designated SIGN and 1 through
25, proceeding toward the least significant digit (LSD). When used in this context, bits
1 through 25 are called "magnitude bits".

2-90. The Central Processor word is also used to store the instructions of the Central
Processor program. Instructions are 13 bits in length with one instruction stored in
each syllable of the Central Processor word. An instruction consists of a 4-bit opera-
tion code (OP1-OP4) and a 9-bit address (A9, A1-A8). Figure 2-7 shows how the in-
structions are placed in the Central Processor words.

2-91. TIMING ORGANIZATION. The basic unit of Central Processor timing is called
the "Central Processor cycle. " The duration of a Central Processor cycle is approxi-
mately 82 microseconds; this is the time required for the Central Processor to read,
decode and operate its basic instructions. A Central Processor cycle is three phase
times in duration.

2-92. The Central Processor cycle is separated into "instruction time" and "operation
time". As the names imply, instruction time is the period in which an operation is read
and decoded, and operation time is the period in which the operation commanded by the
instruction is performed. Generally, the instruction time occurs during A time and the
operation time occurs during B and C times.

BIT
POSITION

BIT
DESIGNATION

Figure 2-6. Data Word Layout
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SYLLABLE 1

Figure 2-7. Instruction Word Layout

2-93. Notice the correlation between the organization of timing and word layout. The
Central Processor cycle is defined by three phase times and involves three syllables of
information: one syllable for an instruction and two syllables of data for an operand.
The correlation also extends downward one step. A syllable consists of 14 bits (13 data,
1 parity) and each phase time is divided into 14 equal segments called "bits times. " A
bit time is the time each bit of data is stored in one position of a serial storage device
before moving on to the next.

2-94. INSTRUCTION ORGANIZATION. The Central Processor uses a complement of
16 single address instructions which are composed of a 4-bit operation code and a 9-bit
operand address. The 4-bit operation code can select one of 15 different instructions
to be executed, this range is extended to 16 by grouping two instructions under one
operation code, then using bit A8 of the address to discriminate between them. Bit A8
serves no other function for the instructions which are grouped. Figure 2-8 is a map
of the operation codes showing the names of the instructions assigned to each code.
Figure 2-9 shows how addition of each bit of the operation code narrows the field of
selection by de-selecting half the remaining area of the map. A list of the 16 instruc-
tions available is given inffigure 2-10 with the operation code and a brief description of
each. Figure 2-11 lists the CIO codes used by the PTC.

2-95. The 9-bit operand address, figure 2-12 permits selection of memory addresses
for use as operands or data storage locations. Address bits Al through A8 select one
of the addresses within a sector. Bit A9 determines whether the address will be in a
sector previously selected by the program or in a special sector called "residual
memory. " Consequently, bit A9 is called the residual bit; residual memory is selected
when A9 is a "1. "

2-96. Instructions which do not require that data be read from the memory frequently
use the operand address for special purposes. These special purposes are pointed out
in the List of Instructions, figure 2-10, where they occur. For example the shift in-
structions (SHF) always mainipulates the contents of the accumulator and thus requires
no operand address; this frees the operand address for use as shift control.

2-97. MEMORY AND MEMORY CONTROL ELEMENT LOGIC CIRCUITS.

2-98. The Memory Element, figure 2-13 provides 4,096 locations of primary storage
in each of two memory modules, memory module 0 and memory module 1. Each mem-
ory module operates independently on command from the memory control element. The
memory modules are each divided into 20 octal sectors, sectors 0 through 17. Sector
17 of only memory module 0 is designated as the "Residual" sector. Each sector con-
tains 400s locations or addresses and are designated OQ through 377g except residual lo-
cations. These are designated 400g through 777g. Sector selection is identical for each
module, and address selection is the same for every sector except the residual sector.
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Address, sector, and module selections are controlled separately in the memory con-
trol element. As far as "addressing" in the usual sense is concerned, the memory
control element provides only sector and individual location addressing signals. These
signals are applied to both modules in the memory element and select the same address
in each module. The memory control element then commands only the selected module
to operate.

2-99. Toroidal ferrite cores are the storage medium in which coincident current
addressing and destructive readout techniques are utilized. A restore cycle follows
every read operation to preserve the contents of the memory. Each memory location
stores a 28-bit word which is divided into two 14-bit syllables. The memory element
transfers one syllable at a time which necessitates four operations (two read cycles and
two restore cycles) to transfer a complete word. The Central Processor has random
access to stored information within preselected sectors.

2-100. CORE MEMORY FUNDAMENTALS. Figure 2-14 illustrates the properties of a
ferrite core. As shown in the figure, the core can be magnetized in either of two
directions. By establishing that a core contains a "1" when magnetized in one direction
and a "0" when magnetized in the opposite direction, the core can be used to store one
"bit" of a binary number. The core is magnetized by passing a d-c current of 1/2
through the X and Y drive lines in coincidence.

OP2

OP1
PRS

CIO

TNZ

HOP

XOR

TMI

TRA

STO

CIA

PIO

OP4

OP3

INSTRUCTION

CDS

SHF

A8

1

0

Figure 2-8. Operation Code Map
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OP1= 1 OP1, OP2= 1

OP2

OPI< PRS

CIO XOR

STO

CLA

RSU

ADD

STO

CLA

RSU

ADD

OP1,OP2,OP3 OP1,OP2,OP3,OP4= 1

OP3

NOTE: CLA = 1111

Figure 2-9. Selecting An Instruction

OP4

NOTE

I is the current necessary to drive the
core into magnetic saturation. The direc-
tions of the currents in both the X and Y
drive lines must be additive to operate
the core.

The direction of magnetic flux about the core can be reversed by passing the same
currents through the drive lines in the opposite direction. Reversing a core in this
manner is called "switching" it. A sense winding, represented by S in figure 2-14, also
passes through the core and lies within its magnetic field. When a core is switched,
the resulting field collapses and then expands causing a pulse of voltage to be induced in
the sense winding. Thus, if a core containing a "1" is switched to a "0", the resulting
voltage pulse in the sense winding can be amplified and used to set a latch, indicating
the core contained a "1". If the core already contained a "0", it would not switch and
no voltage pulse would appear in the sense winding to set the latch.

2-101. The following method is used for reading information from a core memory. It
is called "destructive readout" because after the core is read, it no longer contains the
"1" which was sensed from it. The latch into which the "1" was read is a buffer between
the core and the circuits which use the stored information. The "buffer latch" stores
the "1" until it can be transferred into the Central Processor and until the core can be
switched back to its original state. The process of driving a core to a "0" and sensing
whether or not it produced an output is called "read cycle". Switching the core back to
its original state is called a "store cycle".
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Instruction Operation Code

4 3 2 1
Description

HOP 0 0 0 0 Transfers program to memory location specified by
HOP constant. Operand address specified memory
location of HOP constant used to load the registers
shown in HOP constant format (below). Full HOP
constant MUST be specified each time. First in-
struction following HOP comes from new location.

s
I
M

1 2 3 4 5

Data
Sector

4 3 2 1

6 7 8

D
M

9 10 11 12 13 14 15 16 17 18

Instruction
Address

A8 A7 A6 A5 A4 A3 A2 Al

19

S
Y
L

20 21 22 23 24 25

Instruction
Sector

4 3 2 1

PRS

SUB

TNZ

CIO

AND

0 0 0

0 0

0 0

0 1

Print store. Initiates a printer operation. The
printer operation performed is specified by the ope rand
address.

Address Operation

OOOs to 773s Data in memory address specified
is transferred to the printer.

774g A group markword (mark is sent
to the printer.

775g Data in the accumulator is trans-
ferred to the printer.

Subtracts contents of memory location specified in
operand address from contents of accumulator.
Places remainder in accumulator.

Conditional transfer. Transfers operand address
(A1-A8) to instruction counter and A9 to syllable se-
lect if accumulator contents are not zero. Next in-
struction comes from new syllable and address. If
accumulator is zero, perform next instruction in
sequence.

Controls the input, output operations of the Central
Processor. The operand address bits specify the
operation to be performed (see figure 2-11 for CIO
codes used by PTC).

AND's contents of memory location specified in operand
address with contents of accumulator. Result is
placed in accumulator.

Figure 2-10. List of Instructions (Sheet 1 of 3)

V-2-22



Instruction Operation Code

4 3 2 1
Description

ADD

TEA

XOR

0 1

1 0 0 0

1 0

PIO

STO

1 0

1 0

TMI 1 1 0 0

RSU 0 0

Adds contents of memory location specified in
operand address to contents of accumulator. Sum is
placed in accumulator.

Unconditional transfer. Transfers operand address
(A1-A8) to instruction counter and A9 to syllable se-
lect. Next instruction comes from new syllable and
address.

Exclusive - OR contents of memory location specified
in operand address with contents of accumulator,
bit-for-bit. When accumulator bit and bit from mem-
ory are different a "1" is placed in the corresponding
bit of the accumulator; if accumulator bit and memory
bit are alike, a "0" is placed in the accumulator.

Process input or output. Operand address specifies
input or output and gives address of data source and
destination. These codes are the same as the com-
puter codes.

Contents of accumulator is stored in memory location
specified by operand address. Contents of accumu-
lator is unchanged. A STO instruction with operand
address 776 or 777 causes contents of HOP save regis-
ter to be stored in memory location 776 or 777 as
specified. These addresses are used for HOP save
feature.

Conditional transfer. Transfer operand address
(A1-A8) to instruction counter and A9 to syllable se-
lect if accumulator sign is minus. Next instruction
comes from new syllable and address. If accumulator
sign is plus, perform next instruction in sequence.

Reverse subtract. Contents of accumulator are sub-
tracted from contents of memory location specified
by operand address. Remainder is placed in accumu-
lator.

Figure 2-10. List of Instructions (Sheet 2)
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Instruction

SHF

CDS

CLA

Operation Code

4 3 2 1

1 1 1 0
A8 = 0

1 1 1 0
A8 = 1

1 1 1 1

Description , .

Contents of accumulator are shifted MSD or LSD a
maximum of 6 bit positions as specified by operand
address. On a MSD shift the vacated bit positions
will become "O's", on a LSD shift the vacated bit
positions will be assigned the value of the SIGN- bit.
A MSD shift occurs if A7 equals a "0" and a LSD shift
occurs if A7 equals a "1". The number of bit posi-
tions shifted is determined by decoding address bits
Al through A6. ;

Shift Al A2 A3 A4 A5 A6
i , t i i t t "Q" "0" "0" "0" "0"

2 "0" "1 " "0" "0" "0" "0"

o !TOn T!0!T M I T ? . "(v* t !0TT '• M0?t

A "0" "0" "0" • "i" "0" "0"

c "0" "0" "0" "0" i t i t t "0"

c "0" "0" "0" "0" "0" t f i t f

Change data sector. Operand address is used as a
constant to load registers indicated below.

A A A A A A A A A
9 8 7 6 5 4 3 2 1

D Data
0 1 0 0 M Sector

4 3 2 1

Contents of memory location specified by the operand
address are transferred to cleared accumulator.

Figure 2-10. List of Instructions (Sheet 3)
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CIO Operand Address Operation .

000

004

010

014

020

024

030

034

040

044

050

054

060

064

070

074

100

104

110

114

120

Enables the interrupt inhibit register latches to be set
under control of accumulator data bits 11 through 25
(Data bit 11 sets interrupt inhibit latch 15, etc.)

Enables the interrupt inhibit register latches to be re-
set under control of accumulator data bits 11 through
25 (Data bit 25 resets interrupt inhibit latch 1, etc.)

Reset interrupt 1 latch

Reset interrupt 2 latch

Reset interrupt 3 latch

Reset interrupt 4 latch

Reset interrupt 5 latch

Reset interrupt 6 latch

Reset interrupt 7 latch

Reset interrupt 8 latch

Reset interrupt 9 latch

Reset interrupt 10 latch

Reset interrupt 11 latch

Reset interrupt 12 latch

Reset interrupt 13 latch

Reset interrupt 14 latch

Reset interrupt 15 latch

Reset inetrrupt 16 latch

Resets the main interrupt latch.

Generates a PTC single step command.

Generates a type alpha numeric command. Positions
SIGN and 1 through 5, respectively, of the accumulator
data word contain the "BA8421" code.

Figure 2-11. PTC Internal CIO Operations (Sheet 1 of 3)
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CIO Operand Address Operation

124

130

134

140

144

150

154

160

164

170

204

210

214

220

Generates a type decimal command. Positions SIGN,
1, 2, and 3, respectively, of the accumulator data word
contain the "8421" code.

Generates a type octal command. Positions SIGN, 1,
and 2, respectively, of the accumulator data word con-
tain the "421" code.

Generates a typewriter control command. Positions
SIGN and 1 through 5 of the accumulator data word are
decoded to perform one of six operations.

Operation

Space
Black Ribbon
Red Ribbon
Index
Return
Tap

Data Bit

SIGN
1
2
3
4
5

Generates an X plot command.

Generates a Y plot command

Generates a Z plot command.

Stores the configuration of the interrupt latches in po-
sitions SIGN and 1 through 15 of the accumulator data
word. (Data bit 1 stores interrupt latch 1 configuration,
etc.)

Generates a printer carriage control command. Posi-
tions SIGN and 1 through 5, respectively, of the accumu-
lator data word contain the "BA8421" code.

Generates a print octal command.

Generates a print BCD command.

Enables the program control display register to be loaded.
Positions 21 through 25 of the accumulator data word
are loaded into positions P40, P20, P10, P4, P2 and PI,
respectively, of the program control display register.

Enables one of six output discretes to be generated. Dis-
cretes 1 through 6, respectively, are controlled by po-
sitions 25, 24, 23, 22, 21, and 20 of the accumulator
data word.

Transfers the PROG REG A data word into the accumu-
lator.

Transfers the PROG REG B data word into the accumu-
lator.

Figure 2-11. PTC Internal CIO Operations (Sheet 2)
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A8 A7 A6 A5 A4 A3 A2 Al

LOCATION IN SECTOR
A9

R

Figure 2-12. Operand Address Layout

MEMORY MODULE 0
ARRAY (A)

INHIBIT
DRIVERS

r

MEMORY MODULE 1
ARRAY(B)

MEMORY
SENSE
AMPLIFIER A

MEMORY
TIMING
AND SYNC I

MEMORY
SENSE
AMPLIFIER B

\
MEMORY BUFFER
REGISTER

J| 13 BITS ^

X

MEMORY
ADDRESS
DECODER

I PARITY
GENERATOR

Figure 2-13. Memory Element Block Diagram
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! I H) "1" STATUS j

I
I

ll

A. FERRITECORE B.

MAGNETOMOTIVE
FORCE (H)
EXPRESSED
IN TERMS OF I

"0" STATUS

FERRITE CORE HYSTERESIS LOOP

Figure 2-14. Ferrite Core Characteristics

2-102. The preceding paragraphs dealt with the operation of a single core. However,
a single core can store only one bit of information while a core memory must store
many bits and select each bit on command. This ability can be achieved by arranging
cores in rows and columns as shown in figure 2-15. An X drive line passes through all
the cores in two rows and a Y drive line through all the cores in two columns. The
cores are held in place by the wires passing through them; the wires are fastened to a
frame and the unit is called a plane. The cores are positioned on the drive lines in a
pattern which puts the magnetic fields of adjacent cores 90 degrees apart; this elimi-
nates interference between cores. The sense windings run parallel to the X drive lines
and pass through all the cores in a segment of a plane. There are four segments to each
plane, and the sense windings are interconnected as shown in figure 2-16. The sense
winding is wound in a pattern which results in cancellation of "half-select" noise (dis-
cussed later).

2-103. The arrangement of cores into planes facilitates storing and addressing many
bits of information, but still falls short of practicality, because only two bits can be
addressed per plane. The Central Processor operates using "words" which comprise
a number of bits, thus the memory must be expanded to store a complete word in each
location. The expansion is accomplished by providing a separate plane for every two
bits in each syllable of the word. (See figure 2-17.) The planes are stacked one above
the other to form an "array" which accommodates a word of 13 bits and parity in each
syllable. (See figure 2-18.) ;

2-104. Each plane has four separate sense windings: segments 1 and 2 for the even
bits in both Syllables 0 and 1 and segments 2 and 1 for the odd bits in both syllables 0 and
1. (See figure 2-16.) Memory address register bit 5 controls sense amplifiers for two
segments at a time while the buffer latches allow individual bits to be sensed. The
problem, however, is encountered in attempting to restore the information back into
memory. As presented up to this point, energizing drive lines switch all of the cores
in the addressed location to the same state. There is (thus far) no provision for storing
numbers which contain both "1's" and "O's". Therefore, another winding called an
"inhibit" winding is wound through each quadrant of every plane to allow bits to be stored
individually. The inhibit windings run parallel to the Y drive lines and carry the same
current as the drive lines but operate only during the store cycles. During a store
cycle, the drive lines attempt to switch every core in the addressed locations to "1's".
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V DRIVE LINES

X DRIVE LINES

MARIO

MARfT-

MART2—-

VR SYL1 RD SVL.O
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RD SYLI WR SYI 0

^RD2WRY

OR

MAR4

— MAR3

—rMAR6

— READ

NOTE: DR DRIVER
RET RETURN

RET

RD2 WRY

— MAR7

— MAR 8

— MAR9

WR SYL I RD SYLO

MAR7

MAR8
— MAR 9

RD SYL1 WR S Y L T

Figure 2-15. 6x6 Core Plane
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EVEN<

SIDE A

ODD<

SENSE WINDING AND INTERCONNECTION
SIDE B

SEGMENT 2

SEGMENT 2

SEGMENT 1

137
138

-71
70 SIDE C

SIDE D

SEGMENT 1

SEGMENT 2
SEGMENT 2

SEGMENT 1
PLANE 1

PLANE 2

PLANE 3

PLANE 4

PLANE 5

PLANE 6

PLANE 7

PLANE 8 (SPAKE)

SPARE
SPARE

SPARE
'SPARE

•SPARE
•SPARE

SPARE

Figure 2-16. Memory Sense Winding and Interconnection Block Diagram
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YLINE
X LINE OUT

YLINE OUT
X LINE IN

Figure 2-17. Core Array Windings
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However, any buffer storage latches containing "O's" energize the inhibit windings in
the quadrant of the bit position selected. (See figure 2-19.) Inhibit current opposes
the current in the Y drive line and cancels its effect. Thus the addressed cores in the
inhibit quadrants feel only the half selected current of the X drive line and do not switch.
Since the cores in the addressed locations were all switched to "O's" when they were
read, any inhibit cores will simply remain in the "0" state.

2-105. Associated with the array are a number of special circuits which are required
to operate it. Included in these circuits are the sense amplifiers, some special timing
circuits, and the circuits which provide power to the drive lines and inhibit windings.
These circuits vary widely from system to system and therefore are not included in the
description of Core Memory Fundamentals. Detailed operation of the circuits used in
this system are described in subsequent paragraphs.

SIDE A

SIDE D

CORE MEMORY ARRAY B
(MEMORY MODULE 1)

CORE MEMORY ARRAY A
(MEMORY MODULE 0)

SIDEC

Figure 2-18. Physical Layout of PTC Memory Array
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68
07 70 SIDE B

136
J 137

SIDE C
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PLANES

PLANE 6

PLANE 7

PLANE 8 (SPARE)

SPARE

SPARE

Figure 2-19. Memory Inhibit Winding and Interconnection Block Diagram
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2-106. The location of cores can be defined by the X and.Y drive lines which pass
through them. The circuits which operate the plane are controlled so that two X and
two Y drive lines carry current through four cores at any given time. The two selected
cores at the intersection of the X and Y drive lines in each plane receive the coincident
current necessary to switch them. An odd and an even bit can therefore be selected in
either syllable, in all core planes. The two non-selected cores that have both X and Y
lines passing through them have equal and opposite currents which cancel each other.
This method of selecting memory locations is called "coincident-current addressing. "
When a memory location is selected by coincident current addressing, the selected
cores along each drive line receive the full current to select them. However, there are
a number of other cores along each of the selected lines which receive one-half the
current of the selected cores; these cores are called "half-selects". Although half-
select cores remain virtually at magnetic saturation, those containing "1's" will trans-
mit small voltage spikes (called half select noise) into the sense winding. The sense
winding is wired so that half-select noise from one core cancels that from another.
Thus, half-selected noise cannot mask a "0" in the selected core.

2-107. MEMORY MODULES. The memory element is composed of two integral
asynchronous memory modules, which operate under control of the memory control
element. The modules are termed "integral" because each module is a complete
memory in itself. Included in each module are a core array and all the circuits
required to transfer information to and from it. Asynchronous refers to the fact that
the timing signals within a module are not in synchronism with the other module in the
Central Processor. When information is to be transferred to or from the memory
element, the Central Processor delivers a "sync" impulse to the selected module,
waits a reasonable time for the module to perform the transfer, and then continues
assuming that the transfer is complete. During the memory cycle, the memory control
element provides signals to the memory element which control addressing and
determine the direction of transfer.

2-108. Figure 2-20 is a block diagram of a memory module showing all the circuits it
comprises. The memory drive controls (upper left) receive the sync impulse from the
Central Processor and convert it to a series of read or store timing pulses. The timing
pulses turn the Memory Address Drivers and Inhibit Drivers on and off and strobe the
Sense lines in the array. Addressing signals from the memory control element select
one X and two Y drive lines by conditioning an X driver and return and a Y driver and
return. When the timing pulses occur, the conditioned memory address drivers pass
coincident current pulses through the selected drive lines to switch the cores in the
addressed location. Diode matrices provide isolation between drive lines and return
lines. A temperature controlled current regulator adjusts the memory address driver
current to produce the optimum current output for the prevailing temperature in the
array. A temperature sensing element near the array develops the inputs for the
temperature controlled current regulator.

2-109. Static control signals from the memory control element determine whether
information will be read or stored by conditioning the memory drive controls to produce
the appropriate series of timing pulses. If information is to be read, a series of read
pulses is generated causing the memory address drivers to switch all the addressed
cores to "O's". Read timing includes a strobe pulse, for the sense amplifiers, which
is delayed from the drive current to allow for the inductive reactance of the windings
through the array. If the purpose of the read cycle is to clear the addressed location
so that new information may be stored in it, the strobe pulse is inhibited and the sense
amplifiers produce no outputs.
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2-110. If a store cycle is required, the timing pulses produced by the memory clock
drivers reverse the polarity of the memory address driver outputs. The memory
address drivers then attempt to drive all the addressed cores to "1's"; however, the
store pulses are also routed to the inhibit drivers. Any inhibit drivers conditioned by
"O's" in the memory buffer register will produce an output opposing the Y drive current.
Inhibited cores feel only the X half-select current and, therefore, remain in the "0"
state.

2-111. Core Array. A memory module is built around a torodial core array with a
capacity for storing 4,096 28-bit Central Processor words. The core array, figure
2-17, is a stack of 16 memory planes, 128 cores wide and 128 cores long. Each plane
stores two bits of information, an odd bit and an even bit, for every location of the two
syllables into which the Central Processor is divided. The array is electrically split
into two 8 plane modules. The modules are stacked one on the other and are physically
and electrically independent of each other. Each array is described as being divided
into syllables, and the two halves of the array are called "Syllable 0" and "Syllable 1".
Each syllable contains 4,096 14-bit locations which are defined by the X and Y drive
lines passing through them.

The Y drive lines are connected between sides B and D of the planes and are numbered
as shown on figure 2-21. The X drive lines are connected between sides A and C of
the planes.and are assigned specific numbers also. The Y drive lines as decoded
determine syllable usage. Thus syllable selection is a part of the memory addressing
scheme. Also wound through each plane are four sense windings and four inhibit wind-
ings. The sense windings run parallel to the X drive lines, and the inhibit windings
run parallel to the Y drive lines.

2-112. Short pins protruding from all sides of the planes facilitate connections to the
planes and interconnections between planes. The sense and inhibit windings are con-
nected to pins, four pairs per plane, as shown on figures 2-16 and 2-19. Drive lines
enter plane 1 from diode boards, and are then jumpered to plane 2. After passing
through plane 2, they are jumpered to plane 3. In a similar fashion they weave their
way down through plane 7. The lines exit plane 7, circle around via jumper boards,
re-enter the plane on the same side, and weave their way up through the 7 planes. The
drive lines exit plane 1 and are connected to the diode board.

2-113. To reduce congestion, adjacent drive lines enter from opposite directions. Thus
drive currents in adjacent lines flow in opposite directions. (See figure 2-21.) '
The four pairs of inhibit windings then enter the planes at one side; each pair weaves it
way back and forth through one quadrant of the plane. (See figure 2-19.) Consequently
inhibit current reverses direction with each pass across a quadrant of the plane so as to
always oppose Y drive current in that quadrant during store cycles. Drive current for
both X and Y is provided by the memory address drivers; the direction of the drive cur-
rent is controlled by the memory drive controls.

2-114. Memory Control. (See figure 10-28, sheet 25, and timing charts, figures 2-22,
2-23, 2-24 and 2-25.) Memory has the capability of performing four operations: read-
ing syllable 0, reading syllable 1, writing syllable 0 and writing syllable 1. The read-
write operations begin with the memory control circuits. A latch output level which
starts all read-write operations is the SINK level. The SINK latch is set when initiating
a read-memory during instruction time (A-13-Y time) or a read-memory during opera-
tion time\(B-2-Y time or C-2-Y time), providing the read level (-Y RD) is present. The
read level is present during memory operate (MOP) time when the operation decoded is
not a store operation. The SINK latch is set when (1) initiating a write-into memory
for storing into syllable 1 during A-2-Y time or (2) storing into syllable 0 during
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C-2-Y time (3) or to force syllable 1 to zeroes during C-12-Y time. A read SINK is
developed during memory operate at A-7-Z time for reading an instruction out of
memory; during memory operate, a write SINK is developed at A-Z-10 time for restor-
ing the instruction back into memory. A read or write SINK is initiated during memory
operate and B-12-Z time either to read data from syllable 1 or to force syllable 0 into
a store zeroes condition.

2-115. Memory operate (MOP) is a conditioning level which allows memory to operate.
The absence of MOP causes memory timing to be inhibited. The MOP level is present
at all times except when any one of seven gates (see figure 10-28, sheets 25 and 8) is
conditioned. The gates are conditioned as follows:

1. When a change data sector (CDS) instruction, a transfer if minus (TMI) instruction,
or a shift (SHF) instruction (OP1 NOT, OPS and OP4) is decoded.

2. When in computer single step (CST) at 6 through 13 A time. (Instructions are pre-
vented from being read.)

3. When in memory load (RUN NOT) at 6 through 13 A time. (Instructions are pre-
vented from being read.)

4. When an interrupt (INT) is programmed at 6 through 13 time.

5. When a HOP is programmed during memory load.

6. When the operation code for an absolute transfer (TRA = OPl NOT, OP2 NOT and
OPS) is decoded.

7. When the operation code for a transfer if not zero (TRZ = OPl NOT, OP2 NOT
and OP4) is decoded.

2-116. During self-check, the FREE RUN SS level allows generation of MOP so that
memory timing checks can be performed.

2-117. MEMORY MODULE SELECTION. Memory module selection circuits select
data or instructions from a specified memory module. Data module and instruction
module latches under control of the processor determine which module will be selected
for data and instructions. Either memory module A or memory module B is started by
means of a SYNC A or SYNC B starting pulse. (See figure 10-28, sheet 25.)

2-118. SYNC B is developed from either of two gates. One gate is conditioned by the
output of the data module latch (DM1) during operation time (PAD, i. e., phase A
delayed time). The gating level of SYNC B is a latch output which occurs from W to Z
time with each SINK.

2-119. The other gate is conditioned during instruction time (PAD NOT) providing the
residual sector is not selected (A9 NOT) when reference is made to memory B for an
instruction word (IM1). The gating level in this case is the same as above, i. e., a
latch output which occurs from W to Z time with each SINK.

2-120. SYNC A is developed similarly to SYNC B. The only difference is that the
conditioning levels for selecting memory module A sync (sync A) are either DM0 or
IMO latch outputs. A case unique only to memory A is the development of a SYNC A
when the residual sector is selected by address Bit A9 during operate time (PAD NOT).
The gating level is the latch output which occurs from W to Z time with each SINK.
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2-121. Memory Drive Controls. The Memory Drive Controls cause generation of
timing pulses which gate information in and out of the array. During read cycles,
read current pulses are gated out of the memory address drives and the sense ampli-
fiers are strobed at the proper time. During the store cycle, pulses of store current
are gated out of the memory address drivers and the selected inhibit drivers are turned
on and off. Included in the memory drive controls are a binary counter which develops
a read or write gate (RD-WRA) and an inhibit gate (INHIBIT GATE), five memory read
or write delay circuits for proper sequencing of selection circuits, and a strobe gate.
(See figure 10-28, sheets 24 and 27.) These circuits produce a series of read timing
pulses and a store pulse sequence. A read memory (RDM) latch output (figure 10-28,
sheets 25 and 24) in the Memory Control Element determines whether a read gate or
write gate will be activated by each SYNC pulse.

2-122. Operation of a read cycle and a write cycle is identical, except for the strobe
gate which applies only to read. Figures 2-22, 2-23, 2-24 and 2-25 show the timing
of a read cycle, a write cycle and a strobe cycle. A memory cycle is initiated when
the SYNC pulse starts the binary counter which produces a read or write gate (RD + WR).
The read or write gate develops read or write delays. (See figure 10-28, sheet 24.)
The read or write delays when gated by the read gate (RD GATE) control the timing and
pulse width of the "read current" by timing the memory drivers on and off. The strobe
gate, STROB, (figure 10-28, sheet 27) enables the memory sense amplifiers to sense
the output-of the cores at the proper time. The STROB output is normally a "1" level
and is momentarily switched to "0" by the positive transition of the 2. 25 read or write
delay (RD + WR DLY 2. 25) during sense amplifier enable time. When the outputs of the
cores are not to be sensed, i. e., during a store operation, the inhibit strobe (STROBE
INK) signal is enabled. When STROB INK is a "1" the strobe gate produces no output;
consequently the memory sense amplifiers are not enabled and do not sense the core
outputs. If a store cycle is required, the SYNC pulse starts the binary counter which
produces the RD+ WR gate. The RD+ WR gate is developed just as in the read cycle.
A write gate (WR GATE), however, controls the timing and pulse width of the write
(store) current. Like the read, the memory address drivers are turned on and off.
There is however a reversal of polarity of the memory address drivers, producing
"store current" instead of "read current".

2-123. SYLLABLE SELECTION. (See figure 10-28, sheets 25 and 26.) The syllable
select circuits determine which syllable of the memory will be addressed with each
memory cycle. Syllable selection is determined by the SYLl latch. The SYL1 latch
is controlled by four gates in the sequence as follows:

1. A C-6-Z time the SYLl latch is set which forces selection of SYLl.

2. At the following A-6-Y time the SYLl latch is reset, if the syllable 1 control latch
(SYLC1) is reset. SYLC1 if reset allows reading of instruction from syllable 0. If the
SYLC1 latch is set at A-6-Y time, an instruction is read from syllable one.

3. At the following A-13-Y time, SYLl latch resets or remains reset if already in the
reset state. This allows syllable zero to be selected for a data read or store operation.

4. At the following B-6-Z time, if reading from memory (read level present) SYLl latch
is set and syllable one selected. If a store operation is underway syllable zero remains
selected since SYLl latch was previously reset.

5. At C-6-Z time, forced selection of syllable one is effected and the sequence of
syllable selection is started again.
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2-124. The syllable select latch outputs are ANDed with the read and write gates
to form the memory drive controls. (See figure 10-28, sheet 26.) The memory drive
control levels, write syllable 1 - read syllable 0 (WR SYLl RD SYLO) and the read
syllable 1 - write syllable 0 (RD SYLl WR SYLO) for either memory A or B are
developed as follows:

1. WR SYLl RD SYLO is developed when either the SYLl latch is set coincident with
the write gate (WR GATE) or when the SYLl latch is reset coincident with the read gate
(RD GATE).

2. RD SYLl WR SYLO is developed when either the SYLl latch is set coincident with
the RD GATE or when the SYLl latch is reset coincident with the WR GATE.

2-125. MEMORY ADDRESSING (See figure 2-26.) - Random access to memory's
contents facilitates variation in the programmed instruction sequence and processing
similar data with a common program sub-routine. The system for specifying the
location of information in the memory is the addressing scheme. A complete memory
address specifies a memory module, a syllable within a module, a sector within the
syllable and a location within the sector. The syllable selection applies to both modules,
the sector address applies to both syllables of both modules, and the location address
applies to all sectors of both syllables of both modules. But this is not yet a true pic-
ture of the memory addressing scheme because modules are not addressed in the usual
sense. Instead a sector address and location address are combined in the memory
address decoders to develop X-Y coordinate selection signals. These signals along with
syllable selection signals, are applied to the memory address drivers of each module.
The module is addressed by routing the sync impulse which initiates a memory cycle
to only the selected module. Module SYNC selection has been previously described
and the remainder of this discussion is limited to correlating the sector and location
addresses to the X-Y coordinate of the array.

2-126. Two 4-bit registers in the processor store separate sector addresses for
instructions and data words. The instruction sector register is used during instruction
time and the data sector register during operation time. The content of these registers
is changed at intervals in the program by special instructions located at appropriate
points in the instruction sequence. The sector register latch outputs provide gated
control levels which develop into A10, All and A12 memory address bits and augment a
single 9-bit address register thereby selecting individual locations within the selected
data or instruction sector. The address register is loaded twice per Central Processor
cycle, once at the beginning of instruction time and again at the beginning of operation
time.

2-127. The memory address decoders combine memory address register bits 10 through
12 (MARIO-12) developed from instruction sector, data sector and memory address
registers in four 3-bit groups to form octal selection signals for the X-Y drivers.
Figure 2-27 shows how the two addresses are combined and which set of X-Y drivers is
selected by each 3-bit group. In the Lo X and Lo Y groups, octal values 0 through 7
select X and Y drivers 0 through 7 respectively; in the Hi X and Hi Y groups, the same
values select X and Y drivers 00 through 70 respectively.

2-128. Notice that bit A9 of the memory address register overlaps the entire sector
register in figure 2-27, part A. Bit A9 is a special purpose bit which provides the option
of addressing data for one instruction from the residual sector instead of the pre-
selected data sector. Because of its purpose, A9 is sometimes called the "residual bit".
A "1" in bit A-9 appears to the memory address decoders as though the data sector
register contained all "1's"; this overrides the registers actual content. The A9 option
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Figure 2-27. Address Decoding and Drive Current Regulation

is not available for addressing instructions; however, instructions can be read from the
residual sector by selecting it with the instruction sector register. Similarly, the
residual sector can be selected by the data sector register but this defeats the purpose
of the A9 bit.

2-129. Both syllables of the array are identically divided because syllable selection
is independently controlled and constitutes a separate facet of memory addressing. The
sectors in each syllable are assigned the octal addresses 0 through 17; sector 17 in
memory module 0 is designated the residual sector. Every sector is made up of 400
octal addresses, and all but the residual sector are assigned the same set of addresses,
0 through 377. The locations in the residual sector are assigned addresses 400 through
777.

2-130. The addresses assigned to the residual sector seem to contradict figure 2-27.
But, in the figure, address bit A9 is excluded from the location address in order to
show its correlation to the sector register. Thus, addresses 400 through 777 exceed
the capacity of the bits which specify the location address. However, each instruction
contains a 9-bit operand address and it is convenient to consider all nine bits in describ-
ing data addresses. Thus the addresses in the residual sector become 400 through 777.

2-131. MEMORY ADDRESS DECODERS - (See figure 10-28, sheet 23.) The memory
address decoders process memory addressing signals from the processors program
control and data control sections, into conditioning levels for the memory address driv-
ers. These conditioning levels originate in the 9-bit memory address register (MAR1
through 9) and the two 4-bit registers, instruction sector and data sector registers.
The nine latches in the memory address register reflect gated transfer register bits
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for selection of data addresses. MAR9 latch of the memory address register has other
controls. These controls are inputs IS4 and DS4 which are the high-order bits of the
instruction and data sector registers, respectively. Input IS4 is sensed at A-7-Z time
con-current with the instruction address transfer, and DS4 is sensed at A-13-Z time
with the operand address transfer.

2-132. The three least significant bits of both sector addresses are developed into the
hi-order octal selection bits of the Y-coordinate (MARIO, MAR11, MAR12 and inverses).
Inputs are selected from the instruction sector register during instruction time and
from the data sector register during operation time. During operation time (PAD NOT)
when the residual sector is not selected (A9 = 0), DS1, DS2 and DS3 or their inverses are
gated to form decode levels MARIO, MAR11 and MAR12 or their inverses, respectively.
During instruction time (PAD), LSI, IS2 and IS3 or their inverses are gated to form
decode levels MARIO, MAR11 and MAR12 or their inverses, respectively. When
address bit A9 is a "1" during instruction time, MARIO, 11 and 12 bits are forced to
"1" for residual sector selection regardless of contents of data sector latches.

2-133. Each MAR bit and its inverse is an input to a power inverter (figure 10-28,
sheet 29) which has four outputs. Two outputs go to driver circuits and two to return
circuits for X and Y drive line selection.

2-134. Memory Address Drivers. The Memory Address Drivers develop the X and
Y drive currents and provide a means for selecting X and Y drive lines. Thirty two
composite circuits represented as OR circuits on figure 10-28, sheet 29, are divided
into two groups. There are 16 for X and 16 for Y, which implement a coincident current
addressing scheme. Each group drives through a diode matrix (figure 2-21) to main-
tain isolation between drive lines. The memory address decoders develop the selection
signals which condition an X drive and return circuit and a Y drive and return circuit
at one time. The output of an X or Y driver is a "1" when all inputs are "0", and the
output of an X or Y return is a "0" when all inputs are "0". When selected, the drivers
produce coincident pulses of either read or store current through one X and one Y drive
line. The five inputs to the memory address drivers are the memory address register
bits (MAR and MAR NOT) and the memory drive control gates (read and write).

2-135. The logical layout of the PTC memory drive lines is illustrated on figure 2-28.
When decoded, bits 1, 2 and 3 of the memory address register select 10s X drive lines
in both the even and odd half of memory. The next three bits decoded (4, 5 and 6),
select one X drive line in both the even and odd halves of memory. The 10 § X lines
selected are called the units drive lines while the single line selected as a result of the
higher bits decoded is called the eights selection. The eights X drive line completes
the path for current flow with one of the selected units X drive lines. It is readily seen
that there are therefore 100 octal (0 through 77) X drive line selections possible in each
half (odd and even) of memory. There are four gates originating in the memory timing
controls which control X drive line selections for either reading or writing. They are
the write syllable 1 - read syllable 0 gate (WR SYL1 RD SYLO), the read syllable 1 -
write syllable 0 gate (RD SYLl WR SYLO), the read 1 - write X gate (RD1 WRX DRIVE)
and the read 2 - write Y gate (RD 2 WRY DRIVE). These gates are discussed in later
paragraphs.
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2-136. The units and eights method for selecting Y drive lines is the same. Memory
address register bits (7, 8 and 9) and (10, 11 and 12) are used for units and tens drive
line selections respectively. There is however a major variation. Instead of odd - even
bit selection, syllable selection (either 1 or 0) is made through the Y selection gates.
The syllables are selected as a result of control gates which have their origin in the
memory timing controls. They are the write syllable 1 - read syllable 0 gate (WR SYLl
RD SYLO), the read syllable 1 - write syllable 0 gate (RD SYLl WR SYLO), and the
read 2 - write Y gate (+URD2 WRY). (To be discussed later.)

2-137. In both the X and Y drive lines, read current flows in the opposite direction to
write current. This allows selections of the same cores using the same drive lines but
different drive sources. Figure 2-29 illustrates core selection for address location
00 during both read and write. The two selected cores in address 00 are in the corners
of the plane where X and Y drives intersect. Note that the current flows from the
return (RET) to the driver (DR) in every case and that half currents (in both X and Y) in
the two corner cores are aiding while the coincident currents in the other two cores
are opposing thereby cancelling each others effect. All other cores shown are half-
selects.

2-138. Core locations for addresses that follow in the next higher order are not in
close proximity to those in address 00. If it is desired to find the physical location of
the cores in other address locations, find the X and Y drive lines (figure 2-21) from
the decoded memory address bits. The locations where X and Y drives intersect and
their currents are aiding reflects the address selected cores.

2-139. Temperature Controlled Current Regulator. (See figure 10-28, sheet 26.) The
switching characteristics of ferrite cores are subject to change with variations in
temperature. The temperature controlled current regulator continuously adjusts the X
and Y driver output current to the optimum value for the temperature in the array. A
shunt resistance (R) is controlled by thermal switches, which effectively changes the
value of current supplied by the 40 watt current source. Decreases in memory ambient
temperature require increases in drive current. As the temperature decreases, three
resistors are successively shunted across a 40 watt current limiting resistor via ther-
mal switches TH1, TH2 and TH3, thereby decreasing its resistance and permitting more
current to flow. Thermal switches TH1 - TH3 open successively as the temperature
increases thereby effectively increasing the resistance which decreases the drive
current. (See figure 2-27, part B.)

2-140. The current developed passes through the selected X and Y drive lines at the
times dictated by the read - write delays. The X drive current, called read 1 write X
drive (RD 1 WRX DRIVE), starts earlier than the Y drive current (RD2 WRX DRIVE) to
eliminate possible noise from simultaneous starting of X and Y drive currents.

2-141. Inhibit Drivers. The Inhibit Drivers facilitate storing each bit of an addressed
memory location separately, by preventing cores which are to contain "O's" from being
switches to "1's". Twenty-eight inhibit drivers (four per plane), such as the one shown
in figure 2-30, are provided to drive the seven active planes of each memory array.
During store or restore cycles, inhibit drivers conditioned by "O's" in the memory
buffer registers develop current pulses equal in magnitude but opposing the Y half-select
current. Memory timing causes inhibit drivers to turn on and off so that inhibit current
overlaps the Y drive current. Thus, addressed cores in inhibited planes supply only
the X half-select current and are not switched.
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MBR#

Figure 2-30. Inhibit Winding and Driver

Two signals condition an AND circuit which controls the turning on of each inhibit
driver. They are the memory buffer register latches (bit = "0") and an inhibit (INH)
level developed from memory timing controls. The INH level occurs for the syllable
selected when the INHIBIT GATE is present. The INHIBIT GATE, a latch output level,
is developed at each SYNC and Y time prior to the setting of the RD + WR latch. (See
figure 10-28, sheets 24 and 27 and figures 2-23, 2-24 and 2-25 for inhibit circuits and
timing.) The INHIBIT GATE latch is reset every read memory time; therefore, an
inhibit operation can take place only during a write time.

2-142. Memory Sense Amplifiers. (See block diagram, figure 2-26, for the overall
sense amplifier scheme and figure 10-28, sheets 27 and 28 for particulars.) The
memory sense amplifiers discriminate between "1's" and "O's" at the outputs of the
memory plane segments sense windings. A separate memory sense amplifier (figure
2-31) is provided for each of the four segments of each plane of the array; thus, each
bit of each syllable is sampled individually. Upon sensing a "1" in the sense winding,
the memory sense amplifier delivers a timed output to the memory buffer latch cor-
responding to the bit which was sensed.
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Figure 2-31. Memory Sense Amplifier and Winding

2-143. The input stage to the memory sense amplifier is a differential amplifier (SA);
thus the circuit senses both positive and negative "1" outputs from the sense winding
when enabled by bit A5 for proper segment selection (A5 = "0" enables segment 1, and
A5 = "1" enables segment 2). The outputs of the differential amplifier are coupled to an
output switching stage which is controlled by the input of a strobe gate (SA STROBE).
The output switching stage (SA DET) is a strobed Schmitt trigger that produces a "1"
output only when its associated sense amplifier senses a "1" and the strobe input is a
"0". The SA STROBE is an inverted and amplifier STROBE. STROBE is a "1" during
coincidence of decoded store operation and the 2. 25 and 1. 75 RD+ WR DLY.

2-144. Memory Buffer Register. (See figure 10-28, sheet 21.) The memory buffer
register is an intermediary register consisting of 14 latches which regulate information
flow into and from the memory.

2-145. Computer memory readout is destructive: as data is read from the memory,
the applicable memory bits are all driven to "0". The buffer registers hold the data
read from memory long enough so that it can be read back in, thereby making the
memory readout effectively non-destructive.

V-2-53



2-146. In addition to saving the memory from progressive obliteration, the memory
buffer registers feed memory data to the transfer register and receive data to be stored
in memory from the transfer register.

2-147. Each of the memory buffer latches is similar. A typical buffer latch with input
controls and outputs is shown in figure 2-32.

2-148. Each memory buffer latch is controlled either manually or automatically (normal
operation). The manual loading of the memory buffer register is a self-check device
and its use is available only when the timing is stopped.

2-149. When manually selected, the memory buffer register switches (MBR SW#) on the
CE PANEL condition set gates of the corresponding buffer latches. The condition of
each buffer latch and associated manual selection switch is indicated by corresponding
lamps on the CE PANEL. All previous information is cleared from the buffer by a buf-
fer reset (MBRST) level. The MBRST, a positive level, is caused by the set output of
a control latch together with a gating level which stops CE PANEL timing. The control
latch is set when the LOAD switch (MEM LOAD SW) is pressed; the CE PANEL timing
is stopped when the SINGLE PHASE switch is actuated. MBRST is inverted to form
control buffer resets 1 and 2 (CBR1 and 2) which clear all of the memory buffer latches.
When the LOAD switch is released, an AND gate is conditioned and the set memory
buffer 1 and 2 (SET MBR 1 and 2) gating levels gate all of the selected switch information
into the memory buffer register. At the same time, the reset buffer register level is
removed. The first Y time after clock pulses start, the control latch is now reset caus-
ing the gating levels to be removed and the reset levels to be reapplied.

2-150. The buffer latches are set in two ways while operating automatically (normal
operation). Transfer register bits (TR#) are gated into the buffer with a set buffer regis-
ter level (SBR X, Y or Z). The set buffer register level is implemented only during a
store operation during clock times X, Y or Z as shown on figure 10-28, sheet 21. A
memory buffer register latch is also set whenever the output of the corresponding sense
amplifier reflects a "1" level. The memory buffer register is reset every bit gate 6
time or A-14 time.

MBR SW1 -

SET MBR 1
MBR1 DR

SENSE A MBR1

SENSE BMBR1 —

BIT 1 IND

MBR1

CBR1

Figure 2-32. Typical Memory Buffer Latch
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2-151. Each buffer latch has two outputs. The memory buffer drive (MBR #DR) goes
to the transfer register and parity check circuits whereas the memory buffer output
(MBR #) is applied to the inhibit drivers.

2-152. The condition of the memory buffer latches is displayed on the CE PANEL as
previously described. Memory buffer register information can also be displayed on
the PROCESSOR DISPLAY PANEL if desired. (See figure 10-28, sheet 23.) Buffer
register or transfer register information is gated into the data lamps by memory buffer
indicator inhibit not (MBR IND INH NOT) or transfer register indicator inhibit not (TR
INDINH NOT) levels respectively. The generation of either of these two levels is
developed by manually actuating alternate action switches: memory register switch
(MEM REG SW) or transfer register switch (TR REG SW) on the PROCESSOR DISPLAY
PANEL.

2-153. MEMORY PARITY CHECK. (See figure 10-28, sheet 22.) The memory buffer
register, broken into four parts, is checked for odd parity by four parity detector cir-
cuits. The detector circuit outputs, called memory buffer register parity levels 1, 2,
3 and 4 (MBRL 1, 2, 3 and 4), are inputs to another parity detector circuit which finally
determines total buffer register parity. (Typical parity detector circuits are described
in detail in a previous paragraph and a diagram of a parity detector circuit is shown on
figure 2-3.) When an even number of one's are detected the resultant is an error buffer
register parity level (EAP) output. An EAP is checked for by a parity check latch. The
checking time of the parity check latch is two clock pulses in duration at read memory
time from A-10-Y, B-2-Y or C-2-Y times. If the error is coincident with the error
check time, a PARITY ERROR latch is set and an error indicator lamp is lit on the CE
PANEL.

2-154. DATA CONTROL ELEMENT LOGIC CIRCUITS.

2-155. TRANSFER REGISTER. (See figure 10-28, sheet 9.) The transfer register is
a 13-bit shift register which receives from and sends inputs to the memory buffer
register, arithmetic element, and the Memory Loader/Data Display. Figure 2-33 is a
block diagram of the transfer register which consists of 19 latches connected in series.
Serial inputs are applied to the TR1 latch and from there shifted bit-by-bit into the
register. The serial inputs are DIN, HOPC1, and AI 1. DIN is the input from the
Memory Loader. HOPC1 is the output of the automatic HOP save circuit and is gated
into the transfer register for a STO 776o or lllg command (SSS). The 26 bit data word
appearing on the AI 1 line is gated into the transfer register during a store operation
unless the operand address is 776s or 777g (STACC). The instruction counter bits
appearing on the AI 1 line are gated into the transfer register every central processor
cycle from C-14 time to the following A-7 time.

2-156. Data is transferred in parallel into the transfer register from the memory
buffer register (MBR1 DR through MBR13 DR). The data is transferred into the cor-
responding transfer register latches TRl through TR13 at X time, except for latches
TR2, TR4, TR7, and TRIO which have data shifted into them at Y time. These latches
are loaded at Y time to avoid a double read-in.

2-157. The transfer register also receives parallel inputs from the external control
element INTIME, and FORCE AI through FORCE A4. These signals are generated
during an interrupt operation and form a code which is loaded into latches TR5 through
TR9. This action allows one of the residual addresses 400g through 417s to be loaded
into the transfer register.
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TR13

»• TRS

Figure 2-33. Transfer Register

2-158. TRANSFER REGISTER CONTROL LOGIC. (See Figure 10-28, sheet 8.) The
transfer register control logic consists of the transfer register control latches SRTR,
CLTR, and TBR, and the parity counter.

2-159. Transfer Register Control Latches. The control latches determine when data
is shifted into, through, or out of the register (SRTR), when the register is cleared of
data (CLTR), and when data is loaded into the register in parallel (TBR).

2-160. When the SRTR latch is set, data may be shifted into and through the register,
or data in the register may be shifted out through the TRS latch. Stored data is shifted
out of the TRS latch from B-3-Y time to the following A-7-Y time except when a TNZ,
TMI, or TRA operation is being performed (TTT = "O"). When a TNZ, TMI, or TRA
operation is being performed data is shifted out of the TRS latch starting at B-5-Y time.
During a STO operation data is shifted into the transfer register from B-l-Y time to the
following A-7-Y time. When the Central Processor operation is halted (RUN NOT = "1")
and OP 2 = "1", the SRTR latch is reset at A-2-Y Time.

2-161. When the TBR latch is set, data is transferred from the memory buffer register
into the transfer register. The instruction word is transferred at A-11 time. Syllable
0 and Syllable 1 of the data word are transferred at B-3 and C-2 times respectively.
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2-162. When the CTRL latch is set the transfer register is cleared as follows:

1. At A-8-Y time prior to transfer of the instruction word from memory.

2. At A-14-Y time prior to the transfer of a data word from memory except when a
TNZ, TMI, or TRA operation is being performed (TTT = "0").

3. When central processor operation is halted (RUN NOT = "1") and OP2 = "1" at
A-2-Y time.

2-163. Parity Counter. The parity counter assigns parity bits by making all syllables
have "odd" parity. Odd parity means that the total number of "1's" in a syllable is odd.
The parity counter "counts" the number of "1's" in a syllable and adds a "1" as neces-
sary, so that the total number of "1's" is an odd number. Thus, if the total number of
"1's" is even, the parity counter adds a bit; if odd, no bit is added. The parity counter
operates during a Store operation when data is loaded into the memory.

2-164. The parity bit counter consists of a binary counter whose outputs are FDD and
FDD NOT, control latch CKP, and parity bit storage latch PAR. The binary counter
is set every central processor cycle at A-l time. During a store operation, bits are
read into the transfer register during B and C times. As syllable zero bits 25 through
13 are shifted out of the TR1 latch into the TR2 latch, the bits are also read into the
binary counter and the PAR latch. The PAR latch is unaffected by bits 25 through 14
because the input gates are closed (SBRZ = "0"). The first "1" out of TR1 clears the
binary counter indicating that the total number of bits is odd and an odd parity bit is not
needed. The next "1" sets the binary counter indicating that an odd parity bit is needed.
Thus the first, third, fifth, etc. "1" resets the binary counter, while the second, fourth,
sixth, etc. "1" set the binary counter.

2-165. When the last bit in syllable zero is read into the TRl latch (bit 13 at 14 time)
the entire syllable zero is stored in the transfer register. Syllable zero is now ready
to be transferred to the buffer register. This transfer occurs at B-14-Z time when
SBRZ = "1". The parity of the low order half of the data must be assigned prior to the
transfer. At B-14-W time the binary counter contains the parity "state" of the first 12
bits of data. The TRl latch contains bit 13 of the data word. These two pieces of informa-
tion are applied to the set gates of the PAR latch. Two conditions may exist which
necessitate a parity bit to be assigned to the syllable of data: if the number of "1's"
in the first 12 bits is even (PDD = "1") and TRl = "0", thus making the total even; or
the number of "1's" in the first 12 bits is odd (PDD = 0) and TRl = "1", also making
the total even. When SBRZ = "1" both conditions will set the PAR latch and assign a
"1" to the parity bit of the data placed in the memory. At the same time SBRZ will
initialize to the zero, or even bit, condition. Note that parity is checked anytime data
is shifted into, or out of, the transfer register (SRTR - "1" sets CKP = "1"). However,
only a Store operation can set SBRZ = "1".

2-166. PROGRAM CONTROL ELEMENT LOGIC CIRCUITS.

2-167. ADDRESS REGISTER. (See figure 10-28, sheet 17.) The address register
stores instruction or data word addresses while the selected word is read from memory.
During an instruction word time, the address register stores the instruction address
(from the instruction counter) to select the instruction word address; the operand address
portion of the instruction word, stored during data word time, is used to select the
data word address.
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2-168. The address register consists of nine latches, Al through A9. Latches Al
through A8 select one of the 400s memory locations in a sector; latch A9 determines
whether the addressed data will come from a pre-selected sector, or from the residual
memory. The addresses of selected memory locations are loaded into the address
register from the transfer register. The address register outputs condition the address
decoders in the memory control element and provide control to the LVDCME and
LVDAME for PIO and CIO operations. The transfer address (TA) latch provides timing
and control for the register.

2-169. The instruction address (from the instruction counter) is stored in the address
register from A-8-W through A-13-X time. During this period, the addressed instruc-
tion is read from memory and placed in the transfer register. The operand address
portion of the instruction is then transferred to the address register at A-13-Z time
for storage while the data word is read from memory. The address register stores
the data word address from A-14-W through the following A-7-X time. The address
register is reset at A-7-Y and A-13-Y times, prior to storing the instruction and data
addresses.

2-170. The TA latch is set during two different periods. The TA latch is set from
A-7-X to A-8-W time, during this period the address register is reset at A-7-Y time
and is loaded with the instruction address at the following Z time. The TA latch is set
again from A-13-X to A-14-W time; at this time the address register is reset at A-13-Y
time and is loaded with the word address at the following Z time.

2-171. OP CODE REGISTER. (See figure 10-28, sheet 18.) The four-bit OP code
register stores the code of the commanded instruction while the instruction is executed.
The OP code register outputs control the operation of the circuits which execute the
instructions.

2-172. The OP code register, loaded by the transfer register, stores the operation
code from A-12-Y to A-5-Y time, nearly a full central processor cycle. Operation of
the register differs slightly during a computer single step operation.

2-173. The single step (CST) signal generated in the external control element during C
time of the selected central processor cycle, forces a TNZ operation code (OP3) into
the OP code register. The TNZ code disables memory because it requires no operand.
The central processor then idles in this condition until the CST signal is removed allow-
ing the next operation code to be loaded into the OP code register.

2-174. DATA AND INSTRUCTION SECTOR REGISTERS. (See figure 10-28, sheets 18
and 19.) The data and instruction sector registers store sector codes to select one of
16 memory sectors during operation and instruction times, respectively. Sector codes
are loaded into both registers during a HOP instruction, the data sector register is
also loaded during a change data sector (CDS) instruction. The registers store the sec-
tor codes until the next HOP (or CDS) instruction commands them to change.

2-175. The data sector (DS) and instruction sector (IS) registers each contain four
latches. The HOP constant appears as a 26-bit serial output of the transfer register
serial output latch (TRS) during B and C times. The data sector code emerges from
the TRS latch from C-9 time to C-12 time and is loaded into the corresponding DS
register latches at Z time. The DS register can also be loaded with the code contained
in operand address bits Al through A4 of a CDS instruction. These bits are stored in
latches TRS through TRS of the transfer register and are loaded into the DS register
at A-7-Z time (CDS TAZ). The DS latches are reset at the Y time preceeding the Z
time at which they are loaded.
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2-176. The IS register is loaded in the same manner as the DS register with the
following exceptions. The IS latches are set and reset only during a HOP instruction.
The instruction sector code occupies a different position in the HOP constant than the
data sector code and consequently requires different timing signals to accept it. The
IS register is loaded at bit times B-5-Z through B-8-Z.

2-177. DATA AND INSTRUCTION MODULE REGISTERS. (See figure 10-28, sheet 19.)
The data and instruction module registers control the selection of the memory modules
during operation and instruction times respectively. Module codes are loaded into both
registers during a HOP instruction; the data module register is also loaded during a
CDS instruction. The registers store the module codes until the next HOP (or CDS)
instruction commands them to change.

2-178. The data module (DM) and instruction module (IM) registers each contain one
latch. For a HOP instruction the data module code emerges from the TRS latch during
C-6 time and is loaded into the DM latch at Y time. During a CDS instruction the DM
latch is loaded with the code contained in operand address bit A5. This bit is stored in
the transfer register TR4 latch and is loaded into the DM latch at A-7-Z time (CDS
TAZ). The DM latch is reset at the Y time preceeding the Z time at which it is loaded.

2-179. The IM latch is loaded in the same manner as the DS latch with the following
exceptions. The IM latch is set and reset only during a HOP instruction. The instruc-
tion module code emerges from the TRS latch during C-14 time and is loaded into the
IM latch at Z time.

2-180. INSTRUCTION WORD SYLLABLE CONTROL LOGIC. (See figure 10-28, sheet
19.) The instruction word syllable control logic controls the selection of the memory
syllable during instruction time. The instruction word syllable control logic consists
of the SLYC1 latch and a control latch. The control latch is set when TRS = "1" at
B-9-Z time (HOP constant syllable code = "1" or operand address A9 bit = "1"). The
SLYC1 latch is then set at the next B-10-Z time, if a HOP TNZ, TMI, or TRA operation
(UTR) is being performed. The control latch is reset every B-12-W time and the SLYC1
latch is reset at the Y time preceeding the Z time at which it is loaded.

2-181. HOP SAVER REGISTER. (See figure 10-28, sheet 20.) The HOP saver register
assemblies a HOP constant; stores the HOP constant for approximately one Central
Processor cycle and when commanded by the central processor program enables the
transfer register to accept the HOP constant for storage in memory. The HOP constant
will not be stored in memory unless a store instruction is given with an address of 776s
or 7778. The HOP constant register consists of a storage register and two serializers.

2-182. The storage register consists of 19 latches which are loaded with the HOP
constant at A-14-Z time as follows:

1. Latches HIC1 through HIC8 are loaded from accumulator latches DLA 8, DLA 9,
DLA 10, DLA 12, DLA 13, DLA 14, DLA 16, and DLA 17. These latches contain the
instruction counter code.

2. Latches HDS1 through HDS4 are loaded with the data sector code contained in the
data sector register.

3. Latches HIS1 through HIS4 are loaded with the instruction sector code contained in
the instruction sector register.
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4. Latches HDM1, HIM1, and HSYCLl are loaded with the data module, instruction
module, and instruction syllable codes respectively contained in the data module
register, instruction module register, and instruction word syllable control logic.

The storage register latches are reset at the X time preceeding the Y time at which
they are loaded..

2-183. The outputs of the storage register latches are gated into the serializer which
produces the HOPC1 signal by Z clock pulses during B and C times. The outputs of the
sector and module registers and the instruction word syllable control logic are gated into
the serializer which produces the HOPTL signal by Y clock pulses during B and C times.
Figure 2-34 shows the order in which the information appears on the HOPC1 and
HOPTL lines.
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Figure 2-34. HOP Saver Serializer Outputs
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2-184. INSTRUCTION COUNTER. The instruction address is incremented in the
arithmetic element and stored in the unused portion of the accumulator register. The
instruction address consists of nine bits but only eight bits are stored in the accumu-
lator register. When the instruction address is transferred to the address register
from the accumulator register to select an instruction, a "0" is forced into address
register bit A9 position. The instruction address is increased by one each instruction
time during normal operation. The instruction address is not increased after the com-
manded instruction is completed during computer single step (CST) operation. The
instruction address is changed during a transfer operation; the instruction address
currently stored in the accumulator-register is dropped and the transfer instruction
operand address is loaded into the unused portion of the accumulator register. The
instruction counter is actually part of the arithmetic element.

2-185. The instruction address is incremented by forcing a "1" into the C latch (figure
10-28, sheet 10) forcing the BOR latch to "0" during A time, and adding these two
values, at the add-subtract circuit to the least significant digit of the instruction ad-
dress when the bit arrives at A14. The subsequent address bits are also added with
the C and BOR latch values but the C latch is reset when the first "1" of the instruction
address reaches A14. (See arithmetic element for description of the add-subtract
circuit.)

2-186. During normal operation, the C latch is reset when the first "0" of the instruc-
tion address is read from the accumulator register A14 latch. (A14 NOT equals "1" to
reset the C latch.) The C latch operation differs during CST operation.

2-187. The instruction address is also prevented from increasing during a CST oper-
ation while CST equals "1". The C latch is repeatedly reset at A-2-X time when CST
equals "1" to keep instruction address from increasing. To select the next programmed
instruction during CST operation the externally controlled CST level becomes a "0"
momentarily to allow the instruction address to increase by one.

2-188. The accumulator register stores the instruction address after the results of the
arithmetic computations. The accumulator circulates the instruction address in the
same manner that the arithmetic computations are circulated. The instruction address
is loaded into the accumulator automatically by the add circuit and also, during trans-
fer operations, by the transfer register serializer (TRS). The accumulator also sup-
plies the transfer register with the instruction address to select programmed
instructions.

2-189. During a transfer operation, the transfer instruction operand address is
serialized through the transfer register and TRS latch to load ACC1 of the accumulator
register. During this period, UTR equals "1" and UACCO equals "0" to enable TRS to
load the new instruction address and inhibit the currently stored instruction address at
ACCO. The ITR and UACCO levels originate at the same latch so can never equal "1"
simultaneously. UACCO equals "1" during nontransfer operations to enable the current
instruction address to be circulated through the accumulator. The All latch of the
accumulator register sequentially loads the TRl latch of the transfer register with the
instruction address during bit times C-14 through A-7. The instruction address, while
stored in the transfer register, selects the next programmed instruction.

V-2-61



2-190. ARITHMETIC ELEMENT LOGIC CIRCUITS.

2-191. The Arithmetic Element performs the following general type of operations:

a. Arithmetic (addition, subtraction and shifting).

b. Logical extraction.

c. Stores new operand and a new instruction counter (previously described).

d. Modifies the stored instruction counter.

2-192. The Arithmetic Element consists of the following:

a. Accumulator Control Circuits (Accum Control)

b. Add/Subtract Circuit (A/S)

c. Accumulator Register (Ace Reg)

The A/S Circuit and Ace Reg make up an accumulator which performs the arithmetic
and logic operations and stores the results. The Ace Reg stores two pieces of data:
the results of the arithmetic operation, called the stored operand, and the instruction
counter.

2-193. The Accum Control Circuits provide timing and conditioning gates for the A/S
and Ace Reg circuits. (The conditioning gates are instruction oriented.)

2-194. The A/S Circuit performs the following arithmetic and logical extraction
operations:

Addition (ADD) )
Subtraction (SUB) ' . . . . ..
Reverse-Subtraction (RSU) ( Aritnmetic
Clear-and-Add (CLA) )

. - , , . _ /^-/-.^s f Logical ExtractionExclusive Or (XOR) J &

In each of the preceding operations only the stored operand and the new operand are
affected. During a CLA operation the stored operand is inhibited and the new operand
enters the Ace Reg unaltered. Similarly, the input data from the input serializer and
input data on the CIO data and PIO data lines enters through the A/S circuit and re-
places the stored operand in the Ace Reg.

2-195. The Ace Reg is a circulating shift register which utilizes the A/S circuit to
complete the loop. When no operations are called forth, the stored operand and instruc-
tion counter are continually circulated; the stored operand is unaltered and the instruc-
tion counter updated during each pass through the A/S circuit. A new instruction
counter (required when performing one of the transfer operations) or a new instruction
counter and HOP constant (which becomes the stored operand) may be entered directly
into the Ace Reg when performing a HOP. Figure 2-35 shows the Ace Reg timing.
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2-196. ARITH CONTROL. The Arith Control circuits consist of the following three
latches (figure 10-28, sheet 10):.

a. RAC

b. ZER

c. UTR-UACCO

2-197. RAC Latch. The RAC latch is set by the following instructions:

1. STO

2. TMI

3. TRA

4. PIO

5. SHF

6. CDS .

7. CIO

8. TNZ

9. HOP

10. PRS 7748 or 7758

When the RAC latch is set, the contents of the Ace Reg are recirculated. The RAC
latch is reset every A-14-Y time.

2-198. ZER Latch. The ZER latch stores the result of a check on the stored operand
(ACCO). This check is necessary during TNZ and TMI operations. If the stored con-
tents is not equal to zero or is negative (a "1" is present in ACCO), the latch is reset.

2-199. UTR-UACCO Latch. The latch may be set to UTR at B-10-Y time when the
following instructions are set in the OP code register:

1. TNZ

2. TMI

3. HOP

4. TRA

Once the latch is set it cannot be reset until C-4-Y time. The period from B-10-Y time
to C-4-Y time is the time when the instruction counter (Al through A8) is available at
the ACCO latch. During central processor single step, if the latch is set to UTR it is
reset the following Z time.
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2-200. A/S CIRCUIT. (See figure 10-28, sheets 11 and 12.) The A/S circuit consists
of the BOR latch, C latch, and the A/S logic. This circuit performs the arithmetic
operations and logical extractions previously mentioned.

2-201. BOR Latch. The BOR latch provides the one-bit storage needed to enter serial
data from the transfer register (TRS), from the LVDCME or LVDAME (CIO DATA and
PIO DATA), or from the input serializer (SCRS). The B latch also provides the entry
point for the result during an RSU operation.

2-202. C Latch. The C latch provides a carry-borrow capability during arithmetic
operations ADD, SUB, and RSU. The C latch remains set (or reset) as long as a carry-
borrow (or no carry-borrow) is needed. The carry-borrow c.ondition is always the re-
sult of the previous one bit summation.

2-203. A/S Logic. The A/S logic consists of the AND gates which are the inputs to the
accumulator. These AND gates perform arithmetic computations.

2-204. ADDITION, SUBTRACTION, REVERSE SUBTRACTION, AND CLEAR AND ADD
LOGIC DESCRIPTION. The A/S circuit (figure 2-36) serially adds or subtracts the
contents of the accumulator (A14), the contents of the addressed memory location (B),
and any carry (C) that develops from the previous bit summation. For each arithmetic
operation the following equation is solved:

1. (ADD) A/S = AI4 + B + C

2. (SUB) A/S = AI4 - (B + C)

3. (RSU) A/S = B - (AI4 + C)

4. (CLA) A/S = B

2-205. Figure 2-37 shows the truth table for all combinations of values of AI4, B, and
C required to solve equations 1. through 4. (Carry means the present value of carry
that resulted from the last addition that will be used during this addition or subtraction;
Next Carry means the value of the carry that will be used during the next addition or
subtraction. The truth table shows that the values of A/S are the same for all addition
and subtraction conditions of equations 1. through 4.

AlU 4

YCLOC
A14

B
C

1 ATfH

K-i

A/S
GATES

Z CLOCK J

ACCUMULATOR REGISTER

Figure 2-36. A/S Circuit, Simplified
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Figure 2-37. A/S Circuit Truth Table

NOTE

Clear and Add (CLA) is a special addi-
tion when AI4 and C are both forced
to zero.

2-206. AND gates A37 through A40 define when A/S is a "1". Since the truth table for
A/S is the same for ADD, SUB, and RSU, these gates are applicable for all three arith-
metic operations. The gate which makes A/S = 1 when B = 1 and AI4 and C = 0 also
applies to CLA. Thus, gates A37 through A40 apply for all four arithmetic operations.

2-207. The carry latch is designed to change state according to the conditions estab-
lished by the truth table (figure 2-37). The arrows indicate the values of B, AI4 and
carry which cause the carry latch to change state for each arithmetic operation. For
example: on the second line of the truth table, if the carry latch is reset (carry = 0) and
a "1" (AI4) is subtracted (during RSU) from a "0" (B) a borrow shall be generated (Next
carry = 1). OP code OP2VN and OP3V defines four operations. However, the only
operation that is performed by the A/S circuit is RSU. Since AI4 = 1 and B = 0 are
possible conditions when the contents of the accumulator is recirculating, RAC NOT is
applied to prevent a carry from being generated during a recirculating condition. The
carry latch will remain set until the carry condition no longer exists.
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2-208. XOR LOGIC DESCRIPTION. During an XOR operation the contents of the Ace
Reg (AI4) and the contents of the addressed memory location (B) are ORed exclusively
bit-by-bit. The result is stored in the Ace Reg. The Add-Subtract Element is used to
perform the operation. The following Boolean equation expresses the conditions re-
quired for an exclusive OR:

A/S = AI4 • BN + AI4N • B

The carry latch cannot be set during an XOR operation.

2-209. AND, LOGIC DESCRIPTION. During an AND operation the contents of the
Accumulator (AI4) and the contents of the addressed memory location (B) are ANDed
bit-by-bit. The result is stored in the Ace Reg. The A/S circuit is used to perform
the operation. The following Boolean equation expresses the conditions required for
an AND:

A/S = AI4 - B

2-210. ACCUMULATOR REGISTER. The Ace Reg is a 3-phase, circulating shift
register which stores the results of arithmetic and logical extraction operations and
stores and updates the value of the instruction address. The Ace Reg, in conjunction
with the A/S circuit and Accum Control, perform LSD and MSD shift operations.

2-211. SHIFT LOGIC DESCRIPTION. 12 shift operations can be commanded by the
program:

LSD-1 MSD-1

LSD-2 MSD-2

LSD-3 MSD-3

LSD-4 MSD-4

LSD-5 MSD-5

LSD-6 MSD-6

2-212. LSD Shift. An LSD shift operation is performed during a STO operation if the
value of the A7 bit of the operand address = "0". Bits Al through A6 of the operand
address denote the number of positions the data word is shifted. The value of the SIGN
bit appears in all the MSD bit positions vacated by the shift.

2-213. The LSD shift operation is controlled by the RT SH and SIGN CTRL latch. The
RT SH latch is set at B-4-X. The accumulator register circulation loop will then be
shortened as specified by operand address bits Al through A6. The SIGN CTRL latch
is set at Y time of the bit time the RT SH latch is reset. This latch allows the value of
the sign to be retained in the MSD positions.

2-214. MSD Shift. A MSD operation is performed during a STO operation if the value
of the A7 bit of the operand address is "1". As in an LSD shift, bits Al through A6 of
the operand address denote the number of positions shifted. The value of the sign bit
is lost and "O's" appear in the LSD bit positions vacated.
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2-215. The LF SH latch controls the LSD shift operation. This latch is set at B-4-X
time. This latch controls the clocks which shift the data word through the accumulator.

2-216. EXTERNAL CONTROL LOGIC CIRCUITS.

2-217. START-STOP CONTROL. The central processor program start-stop operation
is controlled by two externally provided signals; (1) HALT 1 (figure 10-28, sheet 7);
and (2) NCST (figure 10-28, sheet 69). The HALT 1 signal conditions the RUN latch to
control the central processor program start-stop operation during normal operation.
The CST (Central Processor Unit single step) signal conditions the CST gate to control
the processor start-stop operation during computer single step operation.

2-218. RUN Latch. (See figure 10-28, sheet 25.) The RUN latch is set each A-6-Y
time and remains set until the processor is externally commanded to halt; then HALT 1
equals "1" which resets the RUN latch at A-6-Z time. During the periods that the RUN
latch is set the processor is permitted to operate as programmed. The processor pro-
gram is initiated when the RUN latch becomes set by a simulated HOP to 000 instruction
since the syllable latch, module, sector, OP code and address registers contain "O's".
A HOP constant is stored in memory location 000 to start the processor program.

2-219. When the run latch is reset the processor program is halted in the following
manner. The run latch disables memory during phase A, consequently instruction
words cannot be read from memory. The transfer register and in turn the OP code and
address registers will be loaded with "O's"; thus commanding a HOP to 000. When the
HOP code is loaded into the OP code register the HOP latch becomes set. When both
HOP and RUN equal "1" memory operation is also disabled during phases B and C. The
reset run latch prevents the transfer of the instruction address into the transfer regis-
ter; consequently the HOP to 000 command is continuously recycled.

2-220. The RUN signal enables the transfer register to be loaded from external
sources via the DIN line. The DIN line is used during a memory load or verify oper-
ation. During memory load or verification, CLA and STO commands are loaded into
the transfer during instruction time via the DIN line. During execution of these in-
structions memory operation is enabled during phases B and C but remains disabled
during phase A. During data word time of STO commands, data is loaded into the
transfer register via the DIN line for storage in memory. The RUN signal clears the
transfer register at the completion of these command operations.

2-221. CST Gate. The output of the CST latch^figure 10-28, sheet 7) is called the
CST gate. The CST gate inverts the externally provided CST signal to halt the proc-
essor program during single step operation. The CST signal forces a transfer nonzero
(TNZ) operation code into the OP code register, prevents the instruction counter from
stepping, and prevents the operand address from transferring from the transfer register
into the instruction counter if the accumulator contains a nonzero number. Since the
instruction counter is unable to increase and transfer is inhibited, the TNZ operation
is continuously repeated halting the processor program. When the CST gate is disabled
the next programmed instruction is performed.
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2-222. The use of the CST feature when the PTC is used as a single unit or part of a
system has been described earlier. The following is a list of the latches involved in
the CST operation, presented with a brief description of each:

1. SET CST latch (figure 10-28, sheet 69) - is a primary latch which enables switch
CST (SW CST) and SET CST gates to generate a data display compare (DD COMP) signal.

2. Address Compare latch (ADR COMP) — forces an address compare to take place
during a CST operation.

3. DD COMP latch — enables CST operation under control of the ADR COMP level.

4. CST latch (figure 10-28, sheet 7) - generates the CST gate which is used through-
out the processor to induce CST operation.

5. CC TWO latch (figure 10-28, sheet 69) — disables CST operation for two cycles
(word times). The CC TWO latch is set by an interrupt.

6. First Compare (FIRST COMP) latch — is set when a like comparison of address
switches and processor address is effected during data display and CST mode of oper-
ation. The latch remains set to force an address compare to take place during a sub-
sequent CST operation.

7. ACP CST latch - stores the enabling level of the ACN CST line. The latch is
disabled when (1) ACN CST is removed for more than one cycle if an ACG ACTSS is
present, or (2) if ACN CST is removed when ACG ACISS is not present.

8. C STORED latch (figure 10-28, sheet 7) — remembers that a CST operation had
been initiated. This latch is used during interrupt of a CST mode and during manual
operation of the PTC.

9. ST ADV latch — stores a CST advance signal.

10. MAN CST latch (figure 10-28, sheet 69) - follows the MAN CST SW and removes
the switch bounce effects.

11. SS HOLD INK latch - disables ACP CST latch if the data display mode switch is
in address hold or single-step. If the mode switch is in either of the two positions, the
latch is set by the first CST ADV and remains set for the duration of the switched
position.

12. SS HOLD latch — is set by the first address compare when the data display
switch is in address hold or single-step and remains set for the duration of the
switched position. The output of this latch is one of the signals which generate a
PTC CST signal for I/O usage.

13. C2-C11 latch - is used to cover the time when ACGACISS is disabled and
ACN CST is set.

2-223. PROCESSOR INTERRUPTS. (See figure 10-28, sheets 31, 32 and 33.) The
PTC processes 16 interrupt signals, 15 from external equipment and one (INTRPT 16)
from manually activating the interrupt 16 switch on the processor display panel. The
16 interrupts are stored in a 16-bit interrupt register until interrupt processing is
complete. The processor reads the interrupt register with a programmed CIO 115
instruction.
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2-224. The receipt of an interrupt causes the forced selection of a residual memory
sector location (shown on figure 2-38), unless the recognition and subsequent processing
of the interrupts (1 through 15) is inhibited. Automatic or manual inhibit is effected by
setting any of the interrupt inhibit bits in the 15-bit inhibit register. Manual inhibit is
accomplished by activating the inhibit control switch (INH CTRL SW) on the processor
display panel. This places the inhibit register under manual control by setting all bit
positions of the register. Individual inhibit bits are manually inhibited by pressing the
desired inhibit bit switch, thus allowing the processing of only the specified interrupt.
Automatic inhibit is accomplished first by turning off the inhibit switches on the display
panel. The inhibit register can then be loaded by a CIO 000 and accumulator bits 25
through 11 (for inhibit bits 1 through 15) respectively. The inhibits are reset with a
CIO 004 and accumulator bits 25 through 11 for interrupts 1 through 15 respectively.
There is no provision for inhibiting interrupt 16.

2-225. MEMORY LOADER/DATA DISPLAY.

2-226. The Memory Loader/Data Display contains the circuits necessary to perform
the memory load - memory verify and data display functions. (See figure 10-3, sheets.)
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
separately only one circuit description is included.
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Figure 2-38. Forced Addresses Caused by Interrupts
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2-227. MEMORY LOAD - MEMORY VERIFY.

2-228. The memory load - memory verify function is selected (1) when PTC DC power
is sequenced on or off and (2) under control of the ML/DD pushbutton. The central
processor memory is loaded and/or verified when this function is selected. The con-
tents of the tape reader register and the display registers are displayed by correspond-
ing COMMAND and COMPUTER lamps respectively. These lamps are used in conjunc-
tion 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.

2-229. TAPE READER CONTROL. The tape reader is controlled by the TAPE
READER CONTROL and AUTO/MANUAL pushbuttons. The PWR ON/PWR OFF push-
button turns the tape reader power on or off. Power is also removed from the tape
reader if the tape reader timing circuit malfunctions. The direction of tape flow is
controlled by the FORWARD/REVERSE pushbutton (FORWARD is a clockwise flow and
REVERSE is a counterclockwise 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 operated in the AUTO or MANUAL mode.

2-230. 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).

2-231. 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 por-
tion of the tape is under the tape reader read head the tape advances one word every
time the MANUAL ADVANCE TAPE pushbutton is pressed.

2-232. TAPE READER REGISTER LOADING. The tape reader register can be loaded
with information generated automatically by the tape reader or manually with switches.

2-233. 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 2-39). 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.

2-234. 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".

V-2-71



DS1

DS2

DS3

DS4

MM1

1

OP1

OP2

OPS

OP4

2

OA9

OA8

OA7

OA6

OA5

OA4

3

OA3

OA2

OA1

SIGN

Bl

B2

4

(Parity Channel)

(Sequence Channel)

B3

B4

B5

B6

B7

B8

5

B9

BIO

Bll

B12

B13

B14

6

B15

B16

B17

B18

B19

B20

7

B21

B22

B23

B24

B25

SYLO
PB

8

Always
A one

SYL1
PB

TAADR
5

TAADR
4

TAADR
3

TAADR
2

TAADR
1

9

NOTE

The tape address bits (TAADR 1 through
TAADR 5) are used for automatic control
of the tape reader and data transfer con-
trol circuits.

Channel 8

Channel 7

Channel 6

Channel 5

Channel 4

Sprocket
Holes

Channel 3

Channel 2

Channel 1

Tape
Character

Figure 2-39. Memory Load and Verify Tape Format

2-235. 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 performed on each tape
character 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.

2-236. 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
complement the value stored in the corresponding position of the tape reader register.
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These positions of the tape reader register are also cleared when the COMMAND DIS-
PLAY 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.

2-237. DATA TRANSFER. The data address and data information stored in the tape
reader register is serialized at the central processor timing rate. This information
is then sent to the central processor 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.

2-238. The central processor after receiving the data address information sends this
information back to the memory loader. Correct data address transfer is then sub-
stantiated by comparing the data address information generated by the memory loader
with the data address information received from the central processor. The current
central processor sector, module, OP code, and operand address bit values contained
in the data address information are stored in corresponding display register positions.

2-239. During a load operation (OP code 1011) the data information is sent to the
central processor and loaded into the memory location specified by the sector, syllable,
module, and operand address bit values. During a verify operation (OP code 1111) the
data information contained in the memory location specified by the sector, module, 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 information received from the central processor. The current data bit values
contained in the data information are stored in corresponding data display shift register
positions.

2-240. Data transfer occurs in either the AUTO or MANUAL mode. These two modes
of transferring data are discussed in the following paragraphs.

2-241. Automatic Data Transfer. In the AUTO mode data is continuously sent to the
central processor 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 central processor timing rate, six central processor cycles (cycle 0 through
cycle 5) are required to complete one load or verify operation. The transfer of infor-
mation occurs while the tape is moving from character nine of the tape word being
transferred to character one of the next tape word.

2-242. The tape reader register is loaded as tape characters one through nine are read
(cycle 0). During B and C times of cycle 1 the serial parity check is performed. Data
address information is sent to the central processor on the DIN line during cycles 2 and 3.
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The sector and module bit values are transferred during B time of cycle 2 (DSMSO).
The OP code and operand address bit values are transferred during C time of cycle 2
and A time of cycle 3 (INSSO).

2-243. Data address information is serially transferred from the central processor to
the memory loader on the TRS and HOPTL lines and parallel transferred on the OP1
through OP4 and Al through A9 lines. Sector and module bit values are gated into the
sector-syllable-module buffer register. This data is then parallel transferred to the
sector-syllable-module display register. OP code and operand address bit values are
parallel transferred into the address buffer register and from there parallel transferred
to the instruction display register.

2-244. Correct data address transfer to the central processor is substantiated during
cycles 2 and 3 by performing two compares. Sector and module bit values appearing on
the DSMSO line are compared with corresponding bit values appearing on (1) the TRS
line during C time of cycle 2 and (2) the HOPTL line during C time of cycle 3. OP code
and operand address bit values stored in the tape reader register are compared with
corresponding bit values received from the central processor 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 buffer and display registers.

2-245. Data information is sent to the central processor on the DIN line during a load
operation (DTSO). Data bit values 12 through 25 are transferred during B time of cycle
3 and data bit values SIGN and 1 through 11 are transferred during C time of cycle 3.
During a verify operation data information is received from the central processor on
the TRS and AI3 lines. TRS data is stored in the data display shift register if a TRS
compare error occurs; AI3 data is stored in the data display shift register if an AI3
compare error occurs.

2-246. A correct memory load is verified by performing three compares during cycles
3, 4, and 5. The data bit values appearing on the DTSO line are delayed two bit times
(2BDDTSO) and compared with the data bit values appearing on the TRS line during B and
C times of cycle 3 and A time 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 B and C times
of cycle 4 and A time 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 central proc-
essor memory circuits.

2-247. 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
ADDRESS COMPUTER pushbutton is pressed. When a load operation is selected the
data information is loaded into the central processor memory and then the memory load
is automatically verified.

2-248. 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.

2-249. The timing for the transfer of data address and data information between the
memory loader and the central processor is the same as in the AUTO mode. The com-
pares 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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2-250. DATA DISPLAY.

2-251. The data display function is selected in the MANUAL mode under control of the
ML/DD pushbutton. When this function is selected central processor data associated
with a data address or instruction address can be monitored. The data display function
is divided into two operations as follows:

1. Data selection.

2. Data storage.

2-252. DATA SELECTION. The data selection operation is initiated as follows:

1. When the central processor is placed in the single step mode of operation.

2. Each time the program is advanced one instruction during the single step mode of
operation.

3. When an address compare occurs.

2-253. The single step and advance features are discussed under the central processor.
An address compare occurs when an instruction or data address manually selected with
switches corresponds with the central processor memory address selected.

2-254. Address Compare. Information generated by the INSTRUCTION ADDRESS or
DATA ADDRESS pushbuttons is loaded into the tape reader register. The instruction
address and data address positions of the tape reader register are displayed by corre-
sponding COMMAND lamps. These positions are cleared when the COMMAND DISPLAY
RESET pushbutton is actuated. Pressing an INSTRUCTION ADDRESS or DATA AD-
DRESS pushbutton complements the value stored in the corresponding position of the
tape reader register.

2-255. The data address and instruction address bit values stored in the tape reader
register are then compared with the current central processor data address or instruc-
tion address bit values. An address compare occurs on an instruction address when the
ADDRESS COMPARE pushbutton is in the INS position. When this pushbutton is in the
DATA position an address compare occurs on the data address.

2-256. An address compare occurs everytime the tape reader register and central
processor address bit values correspond when the MODE CONTROL switch is in the
DISPLAY-REPEAT position. When this switch is in the DISPLAY SINGLE position an
address compare occurs the first time the tape reader register and central processor
address bit values correspond after the COMPTR DISPLAY RESET pushbutton is
actuated.

2-257. DATA STORAGE. Current central processor sector, syllable, and module bit
values appearing on the TRS or HOPTL lines are gated into the sector-syllable-module
buffer register (SSMBR). TRS information is gated into the SSMBR for a HOP instruc-
tion. HOPTL information is gated into the SSMBR for any other instruction. When the
data selection operation is initated the contents of the SSMBR are then parallel trans-
ferred into the sector-syllable-module display register.
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2-258. Current central processor OP code and address bit values appearing on the
OP1 through OP4 and Al through. A9 lines are parallel transferred into the address
shift register. The address bit values (Al through A8) are transferred at A-11 time;
the OP code (OP1 through OP4) and operand address (OA1 through OA9) bit values are
transferred at B-12 time. The address bit values and the OP code and operand address
bit values are then parallel transferred into the instruction address display and instruc-
tion display registers respectively when the data selection operation is initiated.

2-259. The initiation of the data selection operation also serially gates TRS or AI3 in-
formation selected by the DISPLAY SELECT switch into the data display shift register.
AI3-IA information appears in positions 1 through 8. All other information appears in
positions SIGN and 1 through 25.

2-260. The contents of the display registers are displayed by the corresponding COM-
PUTER lamps. When the LVDCME forces the PTC into the single step mode of opera-
tion the display registers are cleared. This ensures that the data display is blanket
until the program is advanced. The display registers are also cleared when the COMPTR
DISPLAY RESET pushbutton is actuated.

2-261. MEMORY LOADER/DATA DISPLAY CIRCUIT DESCRIPTIONS.

2-262. 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
information into the tape reader register. The breakdown of the tape reader timing and
control circuits is shown on figure 2-40.

2-263. 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
10-28, sheets 49 and 50). 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.

2-264. DRIVE LEFT and DRIVE RIGHT are two outputs of the run tratch. The three
states of this tratch are as follows:

State RUN DRIVE LEFT DRIVE RIGHT

i "0" "in t t j t t
O 111 It ' IIQll It JH

O It 1 It Milt nfl"

The run tratch is forced to its first state by any one of the following: a STOP signal; a
sequence error (SEQ ERR 2 RST INH) 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 R and F START signals respectively. When the PTC is in the
SELF CHECK mode and the FREE RUN READER pushbutton is in the FREE RUN READER
position the run tratch logic is bypassed. DRIVE RIGHT is now forced to a "0" if the
FORWARD mode is selected.

2-265. The STOP signal is the set output of a latch (stop latch) which is set as follows:

1. By pressing the STOP pushbutton.
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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 (ERR NOT INV) 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 insures that the tape will advance one word before the stop
latch is set. The error stop reader signal is normally generated by a parity, tape, or
compare error.

2-266. 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.
2. By pressing the START pushbutton when the AUTO REVERSE, and ML modes are

selected and KWAIN NOT A is a "1".
3. By an automatic reverse start signal (AUTO R START) generated by an EOP.
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Figure 2-40. Tape Reader Timing and Control Circuits
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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.

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".

2-267. 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 PTC 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.

2-268. 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 10-28, sheet 46.) The tape reader clock generator
is triggered as follows:

/
1. By the tape sprocket holes, when the tape reader is running. (See figure 2-41 for

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 PTC is in the SELF CHECK and
FREE RUN SS modes.

2-269. 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
10-28, sheet 46.) 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
MANUAL mode, and the PTC is not in the FREE RUN SS mode.
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Figure 2-41. Tape Reader Clock Pulse Timing

2-270. Tape Reader Character Bit Generator. The tape reader character bit gener-
ator genel:aTeTnnieTItsTrRC¥rihTo7Iih~TRCB9). (See figure 10-28, sheet 47.) 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.

2-271. Automatic generation of the tape reader character bits occurs when the tape
reader is in the AUTO FORWARD mode, or the PTC is in the FREE RUN SS mode. The
configuration of 11 control latches determines the tape reader character bit timing.
(See figure 2-42.) The outputs of these control latches are applied to AND circuits to
product the tape reader character bits. Automatic generation of TRCB9 is alos 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.

2-272. 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
MANUAL mode. The tape reader character bit affected will correspond to the tape
character containing the information that the pushbutton is simulating. 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.

2-273. 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 10-28, sheet 48.)

2-274. 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. 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. The SEQ BIT and TAP B signals are forced to "O's" when the tape reader
is not running.

jt

2-275. 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 corre-
sponds to the pushbutton pressed contains a "0".
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Figure 2-42. Tape Reader Character Bit Generator Timing

2-276. Sequence Error Detectors. Two sequence errors (SE1 and SE2) are generated
if an error occurs when the tape reader is running forward. (See figure 10-28, sheet
49.) SEl 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.

2-277. 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
running forward. (See figure 10-28, sheet 48.) A tape parity error is generated if an
even number of "1" bits are detected. Tape parity errors are stored in a latch which
produces an output TPE ERR NOT.

2-278. MODE SELECTION CIRCUITS. The mode selection circuits generate eight
signals (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 10-28, sheet 49 and 50.) The configuration of these signals can only
be changed when the tape reader is stopped.

2-279. Auto and MAN A are the outputs of a latch, which is alternately set or reset
when the AUTO/MANUAL pushbutton is actuated. DD A and ML A are the outputs of
another latch which is alternately set or reset when the ML/DD pushbutton is pressed
and the MANUAL mode is selected. When the AUTO mode is selected DD A is forced to
a "0". The ML mode is forced when PTC DC power is sequenced on or off.
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2-280. FWD A and RVS A are the outputs of binary counter which is complemented
everytime the FORWARD/REVERSE pushbutton is actuated. The FORWARD mode is
forced until the first sequence bit is sensed after PTC power is sequenced on. The
REVERSE mode is forced when an AUTO R START signal is generated.

2-281. TAPE READER REGISTER. The tape reader register is a 63 position latch
register that stores input information to the Memory Loader/Data Display. (See figure
10-28, sheets 51 through 58.) 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.

2-282. Tape information or information generated by the DATA ADDRESS, DATA or
TAPE ADDRESS pushbuttons is stored in 49 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.

2-283. The remaining 14 positions of the tape reader register are used to store the
instruction 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 re-
set 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".

2-284. 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 10-28, sheet 60.) Figure 2-43 shows the tape reader register
parity detector which consists of four binary counters and a parity bit generator.

2-285. 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
contain 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.

2-286. In the MANUAL mode the binary counters are initially set when the COMMAND
DISPLAY RESET pushbutton is pressed. Each counter is then complemented everytime
one of the group of pushbuttons feeding it is pressed. "A" is also complemented every-
time a CHANGE TROP3 signal is generated.

2-287. The outputs of the four binary counters are applied to a parity bit generator
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".

2-288. TAPE READER SERIALIZER. The tape reader serializer receives parallel
information from the tape reader register and transforms this information into serial
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data on three lines. (See figure 10-28, sheet 59.) Data sector and module information
appears on the DSMSO line, instruction information appears on the INSSO line, and data
informations appears on the DTSO line.

2-289. The tape reader register data is gated through the serializer by bit gates.
Figure 2-44 shows the order in which bits are transferred on the three serializer out-
put lines.

2-290. The serializer alos provides two additional output lines (2BDDTSO and 2BDDTSO
NOT). These signals are the outputs of a three-state shift register which is fed by
DTSO and DTSO NOT.

2-291. 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 10-28, sheet 61.) Figure 2-45 is a block diagram of the serial parity error
detector.

DATA ADDRESS
TAPE INPUTS

DATA ADDRESS
PUSHBUTTON INPUTS

CHANGE TROP3 —

INSTRUCTION ADDRESS
PUSHBUTTON INPUTS

TAPE SYLO PARITY BIT

DATA SYLO
PUSHBUTTON INPUTS
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DATA SYL1
PUSHBUTTON INPUTS

BINARY
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A
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B
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C
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D

TKDA PB

TRDAPB
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TO C\/l f\ DBTR 5YLO ro
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Figure 2-43. Tape Reader Register Parity Detector
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2-292. 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 10 time of the preceding cycle 2 time are complemented every bit time
whenever their inputs are "I's". Thus at A-6 time 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.

2-293. The outputs of the binary counters are compared and two signals (identified as
Y and Y NOT for this discussion) which should correspond to SER PB and SEE PB NOT
are generated. These signals are applied to an exclusive OR comparator and if they do
not correspond at A-6 time of cycle 2 a latch is set indicating a serial parity error.

2-294. DATA TRANSFER CONTROL. The data transfer control circuits control the
flow of information between the memory loader and the central processor. The data
transfer control circuits consists of the cycle generator, the DIN control circuit, and
the manual mode control circuits. (See figure 10-28, sheet 61.)

2-295. Cycle Generator. The cycle generator provides additional timing gates for the
memory load and memory verification operations. Figure 2-46 shows the cycle gener-
ator which consists of a three-stage shift register, a shift control circuit, and a de-
coding matrix.

2-296. The shift control circuit provides two shift control gates (ODD and EVEN) that
occur during alternate A times. 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

2-297. In the AUTO mode the cycle generator is started (if the error latches are all
reset and a transfer inhibit signal is not generated) by the first ODD gate 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.

2-298. In the MANUAL mode the cycle generator is started by the SRPT NOT signal.
When the memory loader is in the REPEAT mode the cycle generator continues to
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 enable auto-
matic verification of manually loaded data.
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2-299. DIN Control Circuit. The DIN control circuit organizes information appearing
on the three serializer outputs and sends this information to the central processor on
the DIN line. DSMSO information appears on the DIN line during B time of cycle 2.
INSSO and DTSSO information appears on the DIN line when the TATC and TDTTC gates
respectively are "1's". When the memory loader is in the REPEAT mode a serial
parity error forces the DIN line to a "0".

2-300. The TATC gate is the output of a latch which is set from C-8 time of cycle 2 to
A-8 time of cycle 3. The TDTTC gate is the output of a latch which is set from B-l
time cycle 3 to A-l time 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.

2-301, Manual Mode Control Circuits. The manual mode control circuits generate
seven signals (DTRPT, DTRPT NOT, SRPT NOT, CHANGE TROP3, STROPS, and
RTOP3). These signals control the memory load and verification operations when the
memory loader is in the MANUAL mode.

2-302. 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 C-10 time of cycle 0 to A-2
time of cycle 1 every time the ADDRESS COMPTR pushbutton is pressed if the error
latches are all reset.

2-303. CHANGE TROP3, STROP3, and RTROP3 are the outputs of a tratch. The three
configurations of this tratch are as follows:

Configuration CHANGE TROP3 STROP3 RTROP3

1 "0" "0" "0"
O T t l l T M1M M0M

O Mit t TT0M MIT I

The first configuration is forced every 12 time. The tratch is forced to its second con-
figuration at A-11 time of cycle 5 when the tape reader register contains a store com-
mand. The third configuration is forced only in the REPEAT mode at A-10 time of
cycle 5 when the tape reader register contains a clear and add command.

2-304. TRANSFER CONTROL CIRCUIT. (See figure 10-28, sheet 49.) The transfer
control circuit controls the transfer of information to the central processor. 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
actuated.
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2-305. ERROR TEST AND ERROR RESET CIRCUITS.

2-306. The error test and error reset circuits (See figure 10-28, sheets 48 and 49.)
generate four signals (ERR TEST and ERR RST and their inverses). The parity, tape,
and compare error latches are all set when ERR TEST is a "1" and are all reset when
ERR RST is a "1".

2-307. 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 on MEMORY LOAD AND DATA DISPLAY panel
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
00100. .

2-308. SECTOR-SYLLABLE-MODULE BUFFER REGISTER. (See figure 10-28, sheet
64.) The sector-syllable-module buffer register (SSMBR) is an 11 position latch regis-
ter that receives information on the NTRS or NHOPC1 lines. The contents of the
SSMBR appear on 11 parallel outputs as shown on figure 2-47.

2-309. The SSMBR is loaded with information appearing on the NTRS line during a
central processor HOP instruction or NHOPC1 line during any other instruction. The
SSMBR is loaded from B-6 time to the following A-l time. In the ML mode the SSMBR
cannot be loaded when a CESSMBR or CESSMSC exists, or after B-9 time of cycle 4.

2-310. Instruction sector and syllable information is subsequently gated into the SSMBR
from B-6 time through B-10 time. Data module and data sector information is subse-
quently gated into the SSMBR at C-7, 10, 11, 12, and 13 times. Instruction module in-
formation is gated in the SSMBR at A-1 time.

2-311. The SSMBR is cleared as follows:

1. Every B-3 time unless a CESSMSC or CESSMBR exists.

2. By a CD RST signal.

2-312. SECTOR-SYLLABLE-MODULE DISPLAY REGISTER. (See figure 10-28, sheet
64.) The sector-syllable-module display register (SSMDR) is an 11 position latch
register that is loaded with information from the SSMBR. The contents of the SSMDR
are displayed by corresponding COMPUTER display indicator lamps.

2-313. The SSMDR latches are all initially reset at B-l time when an ADR COMP sig-
nal is generated. The SSMDR latches are then set when the corresponding SSMBR
latches are set, at B-2 time by an ADR COMP signal.

2-314. ADDRESS BUFFER REGISTER. (See figure 10-28, sheet 65.) The address
buffer register (ADRBR) is a 13 position latch register that receives parallel informa-
tion on the NOP1 through NOP4 and NA1 through NA9 lines. The contents of the ADRBR
appear on 13 parallel outputs. The instruction address is loaded into the ADRBR at
A-11 time; the OP code and operand address are loaded into the ADRBR at B-12 time.
The ADRBR cannot be loaded when the central processor is in single step or when a
CD RST signal is generated.
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2-315. INSTRUCTION ADDRESS DISPLAY REGISTER. (See figure 10-28, sheet 67.)
The instruction address display register (IADR) is an eight position latch register that
is loaded with the instruction address from the ADRBR. The contents of the IADR are
displayed by the corresponding COMPUTER lamps.

2-316. The IADR latches which are all initially reset at B-l time by an ADR COMP
signal, are then set at B-2 time when the corresponding ADRBR latches are set. The
IADR cannot be loaded during cycle 4 time in the ML mode and is cleared by a CD RST
signal.

2-317. INSTRUCTION DISPLAY REGISTER. (See figure 10-28, sheet 67.) The in-
struction display register (INSDR) is a 13 position latch register that is loaded with the
OP code and operand address from the ADRBR. The contents of the INSDR are dis-
played by the corresponding COMPUTER lamps.

2-318. The INSDR latches which are all initially reset at B-13 time by an ADR COMP
signal are then set at B-14 time when the corresponding ADRBR latches are set. The
INSDR like the IADR cannot be loaded during cycle 4 time in the ML mode and is
cleared by a CD RST signal.

2-319. DATA DISPLAY SHIFT REGISTER. (See figure 10-28, sheet 68.) The data
display shift register (DTDR) receives serial information on the NTRS and NAI3 lines.
Information stored in the DTDR appears on 26 parallel outputs which are displayed by
the corresponding COMPUTER lamps.

2-320. Data is loaded into the DTDR when shift clock pulses (DTDR CP1, 2, 3, and 4)
are generated. The DTDR is then cleared by a CD RST signal. Figure 2-48 is a block
diagram of the DTDR which consists of 35 latches connected in series.

2-321. In the ML mode NTRS or NAI3 data is gated into the DTDR by CTRS and CAI3
signals respectively. Whenever an error occurs new data cannot be entered into the
DTDR until the error is reset.

2-322. In the DD mode NTRS or NAI3 information selected by the MODE CONTROL
switch is gated into the DTDR when an ADR COMPARE signal is generated. AI3-IA
information is shifted into positions SIGN and 1 through 7 from A-3 time to A-10 time.
AI3-DATA and TRS data information is shifted in positions SIGN and 1 through 25 from
B-5 time to the following A-2 time.

2-323. PARITY BIT INDICATORS. (See figure 10-28, sheet 69.) The parity bit indi-
cator circuits generate three signals (INS BR PB, SYLO BR, and SYLl BR) that indicate
the value of the central processor instruction word and data word parity bits. The INS
BR PB signal indicates the value of the instruction word parity bit. The SYLO BR and
SYLl BR signals indicate the value of the data word parity bits when the MODE control
switch is in the TRS position.

2-324. INS BR PB, SYLO BR, and SYLl BR are the outputs of three latches which are
set by corresponding central processor parity bits as follows:

1. In the ML mode at A-5 time of cycle 4.

2. In the DD mode at the A-5 time following the generation of the ADR COMP signal.
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The INS BR PB, SYLO BR, and SYLl BR latches are reset as follows:

1. In the ML mode at A-4 time of cycle 4.

2. In the DD mode at the A-4 time following the generation of the ADR COMP signal.

3. By a CD reset signal.

2-325. The presence of instruction word and data word parity bits are detected and
stored in three latches. These latches control the setting of the INS BR PB, SYLO BR,
and SYLl BR latches and are set by an MBR 14 signal as follows:

Control Latch Set Duration

INS BR PB A-12 time to the following A-11 time.

SYLO BR C-4 time to the following A-3 time during a central
processor store cycle.

B-4 time to the following A-3 time during a central
processor read cycle.

SYLl BR A-4 time to the following A-3 time during a central
processor store cycle.

C-4 time to the following A-3 time during a central
processor read cycle.

2-326. INPUT/OUTPUT PROCESSOR.

2-327. The Input/Output Processor contains the circuits necessary to control the trans-
fer of information into or out of the Central Processor. The Input/Output Processor
contains control logic for the following:

1. Printer

2. Typewriter

3. Digital Data Plotter

4. Input Serializer

5. Discrete Output and Display Register

6. Program Control Mode Display Register

2-328. PRINTER LOGIC.

2-329. The printer control logic (figure 2-49) consists of: (1) a 26-bit parallel regis-
ter; (2) a BCD and octal decoder; (3) a 12-state counter; (4) an asynchronous timer;
(5) program control logic; and (6) an odd parity generator.
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DTDRCP1

DTDRCP2 — »

DTDRCP3 — »

DTDRCP4 — *

DTDRCP1 — *

DTDRCP2 — •*

DTDRCP3 — *

DTDRCP4 — »

DTDRCP1 — »

DTDRCP2 — »

DTDRCP3 — »

DTDRCP4 — »

DTDRCP1 — *•

DTDRCP2 — »

DTDRCP3 — *

DTDRCP4 — >

DTDRCP1 — #

DTDRCP2 — *

T ' '

DTDRCP3 -*

-» DTDRSIGN DTDRCP2 — •

p» DTDRB1 DTDRCP1 — *

-» DTDRB2 DTDRCP4 — *

DTDRCP3 -*

>-»• DTDRB3 DTDRCP2 — •

-> DTDRB4 DTDRCP1 — »

-* DTDRB5 DTDRCP4 _»

DTDRCP3 — »

-*• DTDRB6 DTDRCP2 -*

-*• DTDRB7 DTDRCP1 — »

-* DTDRB8 DTDRCP4 -*

DTDRCP3 — »

-* DTDRB9 DTDRCP2 — »

-» DTDRB10 DTDRCP1 — *

-* DTDRB11 DTDRCP4 -*

-» DTDRB12

DTDRB12
DTDRCP3

DTDRB25

DTDRB24

DTDRB23

DTDRB22

DTDRB21

DTDRB20

DTDRB19

DTDRB18

DTDRB17

DTDRB16

DTDRB15

DTORB14

DTDRB13

Figure 2-48. Data Display Shift Register

2-330. TWENTY-SLX BIT PARALLEL REGISTER. (See figure 10-28, sheet 42.) The
26-bit register provides storage for one complete processor data word. Data bits
SIGN and 1 through 5 are gated into the register with a print-store or carriage gate
(PRS + CARR GATE) at A-l-Z time. The gate is developed when either the print-store
774 NOT (PRS 774 NOT) latch or carriage control (CARR CTRL) latch is set. The PRS
774 NOT latch is set when any print-store instruction except 774 is programmed. This
indicates that data line transfers to the printer are allowable. The CARR CTRL latch
is set when a CIO 160 is programmed. This commands a control carriage skip opera-
tion in the printer. The number of skips is dictated by a decode of the first six data
bits. Data bits SIGN and 1 through 25 are gated into the 26-bit register at A-l-Z time
by means of a print-store gate (PRS GATE). The PRS GATE is developed when PRS
774 NOT latch is set. The 26-bit register is reset with a machine reset (MACH RST) or
a printer reset (PRINT RST). The MACH RST level clears the 26-bit register when
PTC power is cycled on or when the machine reset pushbutton on the PTC is pressed.
The PRINT RST level causes the clearing of the 26-bit register and it occurs: (1) when
the buffer register within the printer is loaded with 4, BCD characters; (2) when the
buffer register within the printer is loaded with 12 octal characters; (3) when the buffer
register within the printer is loaded with a carriage control instruction; or (4) when the
processor is released for the following operation as dictated by the PROCESSOR RE-
LEASE level fed back to the processor from the printer. The clearing of the 26-bit
register initializes the register for the next instruction word.
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2-331. DECODER. The data word is decoded and furnished to the printer parallel-by-
bit (either 3 or 6 bits per character) and serial-by-character on seven data lines (figure
10-28, sheets 43 and 44) designated DATA 1, DATA 2, DATA 4, DATA 8, DATA A, and
DATA B. (See figure 2-50 for printer character coding.) Another line furnished is
DATA C which is an assigned parity bit (odd) for each character group transmitted.
Data is transferred in 26-bit word groups in either octal (OCTAL) or binary coded deci-
mal (BCD) modes. In the OCTAL mode, the 26-bit data word is serialized into eight
3-bit characters and one 2-bit character. Each character is transferred with its parity
bit to the printer. After each 9 character data word is transferred an automatic three
character spacing is instituted by holding all data lines to zero during counts 10, 11
and 12 of the 12-state counter, while providing a parity bit. The 12 character transfers
are itemized by the 12-state counter and are completed within two instruction times.
In the BCD mode, the 26-bit data word is divided into four, 6-bit characters. Each
character is transferred to the printer under regulation of the 12-state counter. The
four character transfers require less than one instruction time.

2-332. TWELVE-STATE COUNTER. The 12-state counter (figure 10-28, sheet 45)
which controls sorting bits into BCD and octal characters is controlled by 4 triggers
which are aligned into a four position counter. The counter starts to cycle when the
processors asynchronous timer reaches 015-030 time and adds a count each succeeding
time the asynchronous timer goes to 015-030 time. The counts of the 4 triggers are
decoded into twelve decimal counts (DEC 1 through DEC 12) thereby forming the 12-
state counter. The triggers are reset, rendering a zero count by means of a machine
reset or a control reset (CNT RST). The machine reset is explained in a previous
paragraph and the CNT RST is developed the same as the PRINT RST in the 26-bit reg-
ister. This also is explained in a previous paragraph.

2-333. ASYNCHRONOUS TIMER. The asynchronous timer is a delay type network
which produces four sequential gates (015-030, 060-090, 090-000, and 105-000) occuring
within 13 USEC, but not less than 11. 1 USEC. Each cycle of the timing generator
institutes a character transfer from the processor to the printer while also controlling
functions within the printer.

2-334. The timing generator is started when either the printer is set to print in char-
acter position 1 (PRINT CHAR POS 1) due to PARITY CHECK level (indicating parity
error in printers previous line of print) received from the printer or during a print in-
struction. In both cases the printer buffer must be initialized to receive data and no
inhibit must be present to prevent starting the timing generator. The timing generator
is inhibited: (1) during BCD made when the 12-state counter is at decimal 4 (DEC 4)
time and the timing generator is presently at 090-000 time; (2) during octal mode when
the 12-state counter is at decimal 12 (DEC 12) time and the timing generator is presently
at 090-000 time; or (3) when an end of line of print is reached as indicated by the group
mark-word mark latch being reset (GMWM LTCH) and the timing generator is presently
at 090-000 time. The inhibits indicate that the last octal or BCD character of a word is
being transferred and a new cycle is not ready to start or that the processor is not re-
leased to start a new cycle.

2-335. PROGRAM CONTROL. In order for the printer to perform its functions, it
must be programmed to do so. The programming instructions for printer controls are
as follows:

1. CIO 170 - This programmed instruction resets the BCD latch (BCD LTCH) and
allows a BCD mode of operation. The BCD mode is inhibited when data is forced to the
carriage control latches of the printer, or by the printer being ready to print or by a
carriage instruction.
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2. CIO 164 — This programmed instruction sets the octal latch (OCTAL LTCH) and
allows octal mode of operation. . Octal mode is inhibited by the same inhibit conditions
as in the BCD mode above. Sequential print-store operations cannot be programmed
in the octal mode since it requires two instruction cycles to process all the octal char-
acters in one word.

3. CIO 160 — The printer carriage is controlled by a CIO 160 and the decoded data
bits shown in figure 2-51. Carriage control depends on a paper tape within the printer.
If a hole is sensed in channel 12 of the carriage control tape an automatic skip to chan-
nel 1 will occur. This provides automatic page control for a standard format output on
the printer paper without the use of a programmed CIO.

4. PRS 774 — The print-store 774 instruction sets the PRS 774 NOT latch, which
causes blocking of the data lines to the printer and filling the remaining buffer positions
with space characters. One line of print is thereby initiated.

5. PRS 775 — The print-store 775 instruction causes transfer of data from the accumu-
lator into the printer buffer. A print cycle occurs if the buffer is filled.

6. PRS 000-773 - The print-store 000-773 instruction causes the transfer of data from
the memory address specified to the accumulator and then to the printer buffer.

2-336. A non-programmed control is the printer ready level (PRNTR READY).
PRNTR READY (figure 10-28, sheet 44) allows printer operation if bit 25 of the proc-
essors A switches is not sensed when the level is present. If the A switch is sensed
("0") a printer busy level is developed which prevents printer operation. The PRNTR
READY level is present when the printer feeds back to the processor controls concurrent
levels indicating readiness of the printer to perform another function.

2-337. PARITY CHECKING. The data line outputs (figure 10-28, sheet 44) are checked
for correct parity (odd) by parity detector circuits. A typical parity detector is ex-
plained earlier in subsidiary circuit descriptions. If even parity is detected during
character transfer, a "1" is added to the existing even parity thereby generating correct
parity (odd). The generated bit is placed on the DATA C line and transferred to the
printer along with all the data bits which make up the character.

2-338. Another parity check is made when data is transferred from the printer buffer
to the printing mechanism whithin the printer. If an error is detected the printer is not
stopped but a PARITY CHECK level is routed back to the Central Processor as a control
to identify the error. The possible errors and means of identification are as follows:
(See figure 10-28, sheet 44 for parity error controls.)

1. BCD error during buffer load or print is identified by a character "V printed in the
first position of the next line of print providing the next line of print is BCD. The BCD
printout is indented one print position from the normal place that a line of print is
started.

2. BCD error during buffer load or print is identified by a character, "V printed in
the first position after the first word of octal print (tenth position), providing the next
line of print is octal.

3. Octal error during buffer load is identified by a character "-" printed in the second
space after the word in which the error occured (eleventh position).
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Immediate Skip

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

160
160
160
160
160
160
160
160
160
160
160
160

Immediate Space

1 Space
2 Spaces
3 Spaces

160
160
160

Skip After Print

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

160
160
160
160
160
160
160
160
160
160
160
160

Space After Print

1 Space
2 Spaces
3 Spaces

160
160
160

Data Line

1

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

2

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

4

X
X
X
X

X

X
X
X
X

X

8

X
X
X
X
X

X
X
X
X
X

A

X
X
X
X
X
X
X
X
X
X
X
X

X
X
X

B

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

Note: "X" represents a "1".

Figure 2-51. Printer Carriage Control Codes
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4. Octal error during print, providing the next line of print is BCD, is identified by a
character ' V printed in the first position of the next line of print. The octal printout
is indented one print position from the start of a line of print.

5. Octal error during print, provided the next line of print is octal, is identified by a
character "V in the first position after the first word of octal print (tenth position).

2-339. TYPEWRITER LOGIC. (See block diagram figure 2-52 and figure 10-28, sheets
37 and 38.)

2-340. The typewriter control logic is activated by four CIO commands (CIO 120, 124,
130 and 134). The first three CIO's, in the order shown, control three print modes:
(1) print (type) alpha numeric; (2) print (type) decimal; and (3) print (type) octal,
respectively. CIO 134 performs the following control functions when the indicated
accumulator bits are present:

Accumulator Bit Function

SIGN Space

1 Select black ribbon

2 Select red ribbon

3 Set index

4 • Provide carriage return

5 Set tab

2-341. During the time that the 6 hi-order bits of the accumulator are being transferred
to the 6 typewriter binary coded decimal (BCD) latches, a decoder latch is set (from B-l
through A-2 time) to provide mode selection and function control gates. These gates
are; print alpha-numeric (PRINT ALPH NUM), print decimal (PRINT DEC), print octal
(PRINT OCT) and PRINT CONTROLS. The PRINT ALPHA NUM or PRINT CONTROLS
gate allows gating of 6-bits of accumulator information into the BCD latches to set up
either one alpha-numeric character of type or one control function. Print decimal
(PRINT DEC) allows gating of 4-bits of accumulator information into four BCD latches
to set up one decimal coded character of type. Print octal (PRINT OCT) allows gating
of 3-bits of accumulator information into three BCD latches to set up one octal coded
character of type. (See figure 2-53 for decoded accumulator bits at the BCD latches.)

2-342. There are five control latches which provide gating levels for five specific
typewriter control functions. The functions are as follows: (See timing charts figures
2-54 and 2-55 for control and print timing charts.)

1. Alpha-numeric spacing (ALP SPA) — is a latch controlled level developed during
PRINT ALPHA NUM mode, providing PRINT DEC mode is not selected.

2. PRINT DATA — is a latch output gating level which occurs during any print
mode.
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FROM ACC BITS j DATA BITS
REGISTER j SIGN AND 1-5

CIO 120'
TYPE
ALPHA
NUM

CIO 124
TYPE
DECIMAL

CIO 130
TYPE
OCTAL

CIO 134
TYPE-
WRITER
CONTROLS

DECODER
CONTROL
LOGIC

LC SHIFT MAG _

UC SHIFT MAG r

TAB MAG

INDEX MAG

RED MAG

BLACK MAG

CARR RET MAG ^

SPACE MAG

Rl

R2

R2A

R5

Tl

T2

CHECK MAG

PARITY
GEN

m

70

Figure 2-52. Typewriter Controls Block Diagram

3. Spacing and tilt selection level (GATE L) — is developed during any print mode
at A-3-Z time. This allows time for data to be gated out of the accumulator into data
latches at A-l-Z time.

4. Typewriter controls gate (PRINT CONTROLS) — is developed only during CIO
134.

5. Octal decode gate to print drivers — is developed under control of the PRINT
OCT mode and is used only to force zero in the octal mode when a condition of "no data
present" prevails.
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Character
Selected

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

T

U

V

Accumulator Bits

5 4 3 2 1 SIGN

BCD Code

1

X

X

X

X

X

X

X

X

X

X

X

X

2

X

X

X

X

X

X

X

X

X

X

4

X

X

X

X

X

X

X

X

X

X

8

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

X

X

X

B

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

-

Figure 2-53. Typewriter Character Coding (Sheet 1 of 4)
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Character
Selected

W

X

Y

Z

1

2

3

4

5

6

7

8

9

0

?

H

[

!

*

]

*

%

Accumulator Bits

5 4 3 2 1 SIGN

BCD Code

1

X

X

X

X

X

X

X

X

X

2

X

X

X

X

X

X

•'

X

X

X

X

4

X

X

X

X

X

X

X

X

X

X

X

8

X

X

X

X

X

X

X

X

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

B

X

X

X

X

X

X

Figure 2-53. Typewriter Character Coding (Sheet 2)
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Character
Selected

@

:

>

>

/

\

<

A

m
T
-
#
9-
&
$
>
.
/

Space

Accumulator Bits

5 4 3 2 1 SIGN

BCD Code

1

X

X

X

X

X

X

X

X

X

X

X

2

X

X

X

X

X

X

X

X

X

X

X

X

4

X

X

X

X

X

X

X

X

X

X

X

8

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

A

X

X

X

X

X

X

X

X

X

X

B

X

X

X

X

X

X

X

Note: "X" indicates a "1" in the bit position.

Figure 2-53. Typewriter Character Coding (Sheet 3)
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Character
Selected

1

2

3

4

5

6

7

0

Accumulator Bits

2 1 SIGN

OCTAL Code

1

X

X

X

X

2

X

X

X

X

4

X

X

X

X

Note: "X" indicates a "1" in the bit position

Figure 2-53. Typewriter Character Coding (Sheet 4)

2-343. The five control latches and the six BCD latches are all reset at the same times,
after a print cycle is completed NORMAL RESET and during a regular machine reset
(STRT RESET).

2-344. TYPE CYCLE TIMING. The type cycle timing is determined by the case
location (upper or lower case) of the previously typed character and is controlled by the
case control latch. The lower case which contains capital letters is used normally
since capital Betters are the only letters available. Shifting to upper case allows use of
special symbols. The case control latch is reset to lower case (LC LATCH) as follows:

1. When a lower case character is programmed and the typewriter is in upper case if
printing is not inhibited by the presence of the BLOCK TILT AND ROTATE gate and a
ready condition (TILT SELECT gate) is present. The BLOCK TILT AND ROTATE gate
indicates that a CIO 134 is programmed and that the typewriter is busy, i. e., mechani-
cally shifting case (SCC TRANSFER latch is set). The TILT SELECT gate is present
when; (1) the typewriter is not busy (SCC TRANSFER latch reset); (2) the typewriter
is waiting for a shift operation; and (3) the function control latches, GATE L and PRINT
DATA, are set.

2. Approximately 64 MSEC after a machine reset (MACH RESET) is initiated if the
typewriter is not busy (SCC TRANSFER latch is reset).

V-2-102



Phase A Phase A Phase A

Phase B

Phase C Phase C

JA6 |A12 CIO A6

JA6 |A12 CIO 134

DECOTER IATCH SET B-l[J B-2 B-l

A12J CIO

A12 JCIO 134

A-2[jA-3 DECODER LATCH RESET A-2 A-3

"| B-1 DECODER LATCH OUTPUT A-2 | B-l

1 PRINT CONTROLS
J

PRINT ALPHA+NUM+CTRL

PRINT DATA LATCH

PRINT CONTROLS LATCH

A-3-Z A-4 GATE LATCH SET A-3-Z A-4

GATE LATCH 1

A-2JJ A-3

A-2 I

A-3-z|J A-

A-1-ZU A-2 DATA A-l-z|jA-2

DATA (1, 2, 4, 8, A and B)

TILT SELECT I A-3-Z

CONTROL MAGNETS

SCC TRANSFER

READY (Typewriter)

Figure 2-54. Typewriter Control, Timing
Chart
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Phase A Phase B Phase C Phase A Phase B

A-2|jA-3 DECODER LATCH RESET A-2JJA-3

B-T| DECODER LATCH OUTPUT A-2 [

PRINT ALPHA NUMERIC
PRINT ALPHA+ NUM+ CTRL

PRINT DATA L

I A-3-Z GATE L

Phase C
1 , 1 1 .. .:|. . ff

. : ' - . . - • ' - . ' » j

|A-12 CIO JA-6

» J

|A-12 CODE 120 JA-6

* ^

B-l|jB-2 DECODER LATCH SET B-l{jB-2

» »

« • ft ft
«" » » » 1

* * * *. . . . !

" U
t * » »

u

DATA (1, 2, 4, 8, A and B)

GO TO UPPER CASE

SPACE CODE

TILT SELECT

PRINT OR SPACE MAGNETS

(-Y) BLOCK TILT AND ROTATE

A-l-Z|jA-2

A-1-ZJ_

A-3-Z

A-3-Z

DATA

UPPER CASE-LOWER CASE-SHIFT MAGNET A-3-Z

Figure 2-55. Typewriter Print, Timing
Chart (Sheet 1 of 2)
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Phase A Phase B Phase C Phase A Phase B Phase C

UPPER CASE SHIFT A-3-Z

TILT AND POTATE GATE

SCC TRANSFER DUE TO CASE SHIFT

UPPER CASE LATCH

LOWER CASE LATCH

PRINT MAGNETS

SCC TRANSFER DUE TO PRINTING

TYPR READY

29.5 MSEC

«»<»

29.5MSEC
1 i

-L,*.

WAIT FOR SHIFT A-3-Z 70 MSEC

29.5 MSEC
—it

-r-r- 62.9MSEC

5.A MSEC

(IF NO CASE SHIFT)

TILT AND ROTATE GATE

PRINT MAGNETS

SCC TRANSFER

A-l-Z

A-l-Z 29.5 MSEC

33.4 MSEC

TYPEWRITER READY

Figure 2-55. Typewriter Print, Timing
Chart (Sheet 2)
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2-345. The case control latch is set to upper case (UC LATCH) when; (1) an upper
case character is programmed, and the typewriter is presently in lower case; (2) when
printing is not inhibited by BLOCK TILT AND ROTATE gate; and (3) when the TILT
SELECT gate is present.

2-346. The case control latch remains in its present state until programmed to change.
Each time the status of the case control latch changes, the corresponding case control
magnet in the typewriter is actuated and the type head positioned accordingly.

2-347. CONTROL FUNCTIONS. There are six typewriter control functions. (See
figure 10-28, sheet 38.) Each control function is developed from two control gates
(TILT SELECT and PRINT CONTROLS) and a BCD latch decode characteristic of that
function. The concurrence of these three levels causes a typewriter magnet to pick
and the programmed function to take place. One function, the carriage return function,
is peculiar in that its magnet (CAR RET MAG) can also be picked in another way. It is
picked when the READY level and the RIGHT MARGIN level occur at the same time.
The READY level is present when; (1) the typewriter is not waiting for a shift (WAIT
FOR SHIFT level is a "1"); (2) when the typewriter feedback circuits indicate comple-
tion of that last print cycle (SCC TRANSFER = "1"); and (3) the tab and carrier return
interlock is cleared to allow a carriage return. The RIGHT MARGIN level is a feedback
from the typewriter which indicates that the printing has reached the right extreme.
The WAIT FOR SHIFT level is a "0" (delayed 70 MS) which allows going from upper
case to lower case and conversely. The delayed WAIT FOR SHIFT level inhibits normal
reset during case change.

2-348. The typewriter sends several cam operated and interlock feedback levels to the
control logic. These levels are designated on figure 10-28, sheet 38 as a letter or a
letter prefixed by a lozenger (H), and indicates functions status. The feedback levels
set or reset three control latches whose outputs collectively relay to the control logic
the present typewriter status, i. e., that the typewriter is either ready for another
operation or is busy. The three control latches and their feedback controls are as
follows:

1. The selectric common contacts transfer latch (SCC TRANSFER) is set when ground
potential is routed through the normally open contacts of the print feedback cams
resulting in feedback Z or H N indicating a print cycle is still underway. When the
carriage return index is reached, the normally open carriage return index cam contacts
produce feedback M B, causing the latch to set by routing ground to its set control.
This indicates that the typewriter is busy. The SCC TRANSFER latch is reset when
feedbacks £t A and W are at ground potential. The normally closed cam operated con-
tacts (which indicate that a print cycle is not in progress; that a case shift is not under-
way; and that space, backspace, tab, and carriage return operations are not in progress)
allow routing ground back to the reset control of the SCC TRANSFER latch.

2. The tab and carriage return interlock latch (TAB AND CRTN INTLK) is set when
feedback K C is at ground potential. The ground level is routed through the normally
open tab interlock contacts and indicates that the typewriter is busy. The TAB AND
CRTN INTLK latch is reset when feedback H Y is present. The feedback is ground level
routed through the normally closed contacts and indicates that no tab or carriage return
operation is under way.

3. The right margin latch (RIGHT MARGIN) is set when feedback H E is at ground
potential. Ground is routed through the normally closed END OF LINE interlock con-
tacts indicating that the end of the line is not yet reached and that the typewriter is
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ready for another operation. When the end of the line is reached the interlock
contacts cause ground to be routed through the normally open contacts. Feedback Jt F
resets the right margin latch which effectively prevents another operation until the
print head returns to the left margin.

2-349. PRINT CONTROLS. The type head must be positioned for proper selection of
the desired letter or symbol to be printed. This is done by selection of the correct
combination of rotate print drivers Rl, R2, R2A and RS and tilt print drivers Tl and
T2. (See figure 2-56 for the selection and tilt rotate schedule of each letter or symbol
on the typewriter keyboard.) The combination of print drivers selected is a result of
the outputs of the BCD latches gated by the TILT AND ROTATE gate. (See figure
10-28, sheet 38.) The TILT AND ROTATE gate allows tilting and rotating of the type
head and is made up of all the pre-required conditions for the tilt-rotate operation to
take place. These conditions are as follows:

1. The typewriter must be in upper or lower case operation.

2. The presence of any print mode at A-3-Z time (PRINT DATA L and GATE L latches
set).

3. The tilt-rotate operation is not blocked due to a function caused by CIO 134 or to
the typewriter being busy (SCC TRANSFER latch set).

4. The typewriter is not waiting for a shift operation, i. e., no case change is in
progress.

2-350. PARITY CHECKING. The outputs of the tilt and rotate drivers are checked for
correct parity (odd) by the parity detector circuits. The parity detector used here
-(figure 10-28, sheet 38) is the same as the typical parity detector explained earlier
in subsidiary circuit descriptions. If even parity is detected during the time the print
driver gating level (TILT AND ROTATE GATE) is present, the check magnet is picked
in the typewriter and a check bit is developed. A "1" is therefore added to the existing
even parity thereby generating correct parity (odd).

BCD Keyboard

Upper
Case

Upper case
is blank
except as
indicated.

Lower
Case

A
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2

Check
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Figure 2-56. Selection and Tilt-Rotate Schedule (Sheet 1 of 3)
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Figure 2-56. Selection and Tilt-Rotate Schedule (Sheet 2)
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Note: "X" indicates that typewriter solenoid is energized.

Figure 2-56. Selection and Tilt-Rotate Schedule (Sheet 3)

2-351. DIGITAL DATA PLOTTER.

2-352. The digital data plotter is controlled by three commands, CIO 140, 144 and 150.
(See block diagram, figure 2-57.) The CIO 140 and 144 commands control direction of
plotting and the CIO 150 command raises or lowers the plotting pen.

2-353. A CIO 140 command drives the plotting paper in the forward or reverse direc-
tion for plotting along the X axis of the pen. A CIO 144 command drives the pen to the
left or right for plotting along the Y axis of the pen. Plotting is performed in 0. 01 inch
steps at a rate of 300 steps per second. The plotter can be stepped a maximum or
1024 times (approximately 10 inches) along the X or Y axis of the pen by each X or Y
command.

2-354. The direction of plotting is determined by the value of the SIGN bit contained
in the central processor accumulator data word at the time an X or Y command is issued.
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CIO 140—

DATA BITS —
X COUNTER

DRUM
UP

DRUM
DOWN

TIMING

CIO 150

DATA BIT
25

CIO 150

DATA BIT,
24

A PEN
UP

A
PEN
DOWN

CIO 144 —

DATA BITS —
Y COUNTER

CAR
RIGHT

CAR
LEFT

TO
PLOTTER

Figure 2-57. Plotter Block Diagram

(See figure 10-28, sheet 39.) A "0" value enables the plotting paper to be driven in the
forward direction (DRUM DOWN PLOT) or enables the pen to be driven to the left
(CARR LEFT PLOT). A "1" value enables the plotting paper to be driven in the reverse
direction (DRUM UP PLOT) or enables the pen to be driven to the right (CARR RIGHT
PLOT).

2-355. A plotting operation which consists of an X and/or a Y command allows the
plotter to be stepped along the X and Y axes simultaneously. The number of plotting
steps performed along each axis is determined by the binary count contained in data bit
locations 16 through 25 of the central processor accumulator at the time a plotting
operation is commanded. The number of plotting steps to be performed along the X
and Y axes is loaded into two ten trigger counters (one counter for X and one counter
for Y). (See figure 10-28, sheets 40 and 41.) The counters are stepped down by the
300 cycle per second counter under control of CIO 144. When both the X and Y counters
reach the zero count, the plotting operation stops.

2-356. A CIO 150 command raises the pen (PEN UP) if the central processor accumu-
lator data bit 25 value is a "1". The pen is lowered (PEN DOWN) when the central
processor accumulator data bit 24 value is a "1". The position of the pen can be changed
a maximum of ten times per second.
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2-357. INPUT SERIALIZER.

2-358. The input serializer takes parallel information from the intercept latches,
program register "B" switches, or program register "A" switches for the purpose of
either exercising program control or for manually inserting data into the processor.
(See block diagram, figure 2-58.) The interrupt latches are read into the serializer
under control of a CIO 154; the program register "A" switches are read into the
serializer under control of a CIO 214; and the program register "B" switches are read
into the serializer under control of a CIO 220. The bits loaded into the serializer are
serialized into the accumulator at the specific phase and bit gate times shown on figure
10-28, sheet 36.

2-359. The PTC program register "A" switches have dual usage of bits 17 through 25.
Discrete inputs six through one are routed through the "0" side of "A" switch bits 17
through 22. The typewriter busy, plotter busy and printer busy signals are routed
through the "0" side of "A" switch bits 23, 24 and 25, respectively.

2-360. DISCRETE OUTPUT AND DISPLAY REGISTER.
2-59.)

(See block diagram, figure

2-361. The discrete output and display register is a six latch register (figure 10-28,
sheet 7) whose latches are set by the six low order bits of the accumulator when a CIO
120 is programmed. Each latch output goes to a line driver and a lamp driver. Each
line driver output effects the read-out of one of the six channels of LVDCME delay lines
(in ASTEC configuration) when programmed to do so, whereas the indicators indicate
latch status. The register can also be used similarly to the program control mode
display register (as a programmers tool) to indicate that a program sequence (e. g., a
pass count) has occurred.

DISCRETES IN
(17 THROUGH 22)

INTERRUPT
LATCHES

PROGRAM
REGISTER
B SWITCHES

PROGRAM
REGISTER
A SWITCHES

CIO 154-

CIO 220-

CIO 214-

1

i

1

SERIALIZER .TO
ACCUMULATOR

TYPEWRITER BUSY (23)
PLOTTER BUSY (24)
PRINTER BUSY (25)

Figure 2-58. Input Serializer, Block Diagram
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DATA BIT 20 »•

DATA BIT 21 »

DATA BIT 22 »•

DATA BIT 23 *•

DATA BIT 24 ••

DATA BIT 25 ••

DISCRETE

OUTPUT

AND

DISPLAY

REGISTER

*• DI

»• D2

»-D3

»*D4

»• D5

»• D6

Figure 2-59. Discrete Output and Display Register, Block Diagram

2-362. PROGRAM CONTROL MODE DISPLAY REGISTER. (See block diagram,
figure 2-60.)

2-363. The program control mode register is a six latch register (figure 10-28, sheet
7) used as a program tag for the programmers use only. The latches in the register
are set by the six low order bits of the accumulator when a CIO 204 is programmed at
A-l time. As each latch is programmed to "set", a corresponding lamp is lit indicat-
ing a desired program sequence (e. g., a pass count) has occurred.

«~l^ ZUf 1

DATA BIT 20 »

DATA BIT 21 *•

DATA BIT 22 ».

DATA BIT 23 »

DATA BIT 24 »

DATA BIT 25 *

PROGRAM

CONTROL

MODE

DISPLAY

REGISTER

*• P40IND

*• P 20 IND

»• P 10 IND

»• P 4 IND

— »• P 2 IND

— *• P 1 IND

Figure 2-60. Program Control Mode, Block Diagram
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SECTION m

INTERFACE AND CONTROLS

3-1. SCOPE.

3-2. This section describes the locations of all PTC interface connectors and refer-
ences the drawings that identify the signal at each pin of these connectors. This section
also describes the function of each control or indicator on the PTC control panels; draw-
ings of the control panels are included in this section.

3-3. INTERFACE.

3-4. INTERFACE WITH LVDAME.

3-5. All of the PTC-LVDAME interface signals appear at pins of connectors 9009J1
through 9009J6 located on the left side feature strip of the 03 frame, shown on figure
3-1. The signals on the pins of these connectors are identified on figure 10-4, sheets
10, 13 through 18, 32, and 41.

3-6. INTERFACE WITH 1443 PRINTER.

3-7. All of the PTC-1443 Printer interface signals appear at the pins of connectors
01J3, 01J4, and OU5 located on the left side of the 01 frame, shown on figure 3-2.
The signals on the pins of these connectors are identified on figure 10-4, sheet 27.

NOTE

Connectors 01J6 through 01J12 shown on
figure 3-2 are used for PTC self-check
cables. The signals on the pins of these
connectors are given on figure 10-4,
sheets 20 through 24.

9009J6 9009 J5 9009J4

o o o
9009J39009J2oo 9009 Jl

O

Figure 3-1. PTC-LVDAME Interface Panel
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SELF TEST

01J6 01J7 01J8

01J9 01J10 01J11 01J12

O O o
01J5 01J4 01J3

Figure 3-2. PTC-1443 Printer Interface Panel

3-8. INTERFACE WITH TYPEWRITER.

3-9. All of the PTC-Typewriter interface signals appear at the pins of plug 01P13,
which connects to the 01J13 connector located on the rear of the typewriter. The signals
on the pins of this plug are identified on figure 10-4, sheet 18.

3-10. CONTROLS AND INDICATORS.

3-11. The PTC operating controls and indicators are shown on figures 3-3 through 3-6;
these controls and indicators are described in figure 3-7. The location of each control
panel on the PTC is shown on figure 1-3.

TAPE READER AND MODE CONTROL
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Figure 3-3. Tape Reader and Mode Control Panel

V-3-2 (Text continued on page 3-23.)
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Figure 3-4. C. E. Panel

V-3-3



MEMORY LOAD AND DATA DISPLAY
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Figure 3-5. Memory Load and Data Display Panel
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ĈU

•§
V
IH

d)
art^-j

o
t4
CU1
o.

oi

C4-<

O
a
0

a
p
p
lic

a
ti

s
p
o
o
le

r.

W

j2

"o

o
W

1
Q.

a
u
sh

b
u
tt
o

_o
U

rt

It
e
rn

a
te

<

oo
i-i

S
oo"
rH
CO

H

«

W
>
H

\
P

<

1
0
fa

c
-^J
O

(H
•r-l

T3

£
si

-4->

CU

aJ *
CD ?
^ ;

^ C
< T

0) f-.
CO O

1 1
Q*

*^ cd

Is
E "cu

i §
5 TJ

Is
co ni

1 «

f"l

^> -î
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3-12. In addition to the controls and indicators described in figure 3-7, the Filter-
Interlock Gate Assembly (01B5) at the rear of the PTC contains an elapsed time meter
(9999. 9 hour) and the circuit breakers for the PTC input power.

3-13. The controls and indicators on the commercial equipment in the PTC (plotter
01A1 and power supplies 03A6 through 03A11) are described in the commercial manuals
for these units. (Refer to the list of related manuals in the front of this volume.)

3-14. Many of the PTC controls and indicators are pushbutton switches housed with
four lamp bulbs that light under certain conditions. The four bulbs (1, 2, 3 and 4) are
arranged as shown here:

O 0
© 0

3-15. These bulbs can be wired in many configurations; the following five configurations
are used on the PTC.

1. Bulbs 1 and 3 constitute one indication.

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

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

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

5. Each lamp constitutes a different indication.

3-16. These wiring configurations, listed in paragraph 3-15, correspond to the follow-
ing patterns on the switch faces:
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NOTE

Some indicator lamps are housed with
pushbutton switches to which they are not
electrically connected. The indications
given by these lamps are explained in
figure 3-7.

3-17. PUSHBUTTON SWITCH NOMENCLATURE,
following paragraphs is used in figure 3-7.

The nomenclature discussed in the

3-18. Momentary Action Pushbutton. A momentary action pushbutton is a momentary
action pushbutton switch. The function controlled by the switch is a "1" only while the
switch face (button) is being pressed.

3-19. Momentary Action Pushbutton/lamp. A momentary action pushbutton/lamp is a
momentary action pushbutton switch housed with lamp bulbs. The function controlled by
the switch is in the "1" state only while the bulbs within the switch assembly are lit.
Normally the bulbs become lit when the switch face (button) is pressed (or soon after-
ward) and remain lit until another switch is pressed, forcing the bulbs of the first switch
to be extinguished. For example, the PWR ON and PWR OFF switches shown here op-
erate in this manner:

When power is off, PWR OFF is lit, and PWR ON is not lit. When PWR ON is pressed,
PWR OFF becomes not lit and PWR ON becomes lit when the power-on sequencing is
complete. When PWR OFF is pressed, PWR ON becomes not lit and PWR OFF be-
comes lit when power-off sequencing is complete.

3-20. As noted in paragraph 3-16, some of the bulbs housed in certain switch assem-
blies are not electrically connected to the switches in the assemblies. In some cases
certain bulbs are independent of the state of the switch with which they are housed while
the others in that housing are directly controlled by the switch. In other cases the bulbs
become lit when errors occur, and the switch in that assembly is used to reset the error
indication circuit that controls the bulbs; a momentary action switch is normally used
for this purpose. These special switch configurations are described in figure 3-7.

3-21. Alternate Action Pushbutton/lamp. An alternate action pushbutton/lamp is a
DPDT pushbutton switch housed with lamp bulbs; the state of the switch is complemented
by pressing the switch face. The lamp bulbs may be wired in one of the following ways:

1. Bulbs within the switch assembly are lit only when the function the switch controls
is a "1". For example, the SELF CHECK alternate action pushbutton/lamp shown here
is lit only while a self-check operation is in progress.
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SELF
CHECK

2. The type of indication discussed in item 1 can be restricted to one half of a switch
face. For example, in the SIGN switch shown here, the lamps in the lower (COMMAND)
portion function as described in item 1; the lamps in the upper (COMPUTER) portion
indicate the SIGN output from the Central Processor ("1" if lit, "0" if not lit). The
lamps in the upper portion are not electrically connected to the switch. (This type of
operation was noted in paragraph 3-16.)

COMPUTER

COMMAND

3. A bulb (or bulbs) is always lit to indicate the state of the function controlled by the
switch. For example the AUTO portion of the AUTO/MANUAL alternate action push-
button/lamp shown here is lit only when the automatic mode of operation is selected;
when the AUTO portion is lit, the MANUAL portion is not lit, and vice versa.

4. The type of indication discussed in item 3 can be restricted to one half of a switch
face. For example, in the MODULE-0/1 switch shown here, the lamp bulbs in the lower
(COMMAND) portion function as described in item 3; the lamp bulbs in the upper (COM-
PUTER) portion indicate the module output from the Central Processor. The lamps in
the upper portion are not electrically connected to the switch.

COMPUTER

COMMAND

MODULE

3-22. Special Action Pushbutton/lamp. A special action pushbutton/lamp is a momen-
tary action pushbutton switch housed with lamp bulbs that light in a binary counting se-
quence. The face of each switch is partitioned into four sections as shown here.

No. 2 No. 1
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(The shaded portions of these switch faces are not used in the binary counting sequence.)

3-23. When none of the lamps are lit, pressing switch No. 1 causes the 2° portion to
light, thus indicating the binary number 000 001. When switch No. 1 is pressed again,
the 20 portion becomes not lit and the 21 portion becomes lit, thus indicating 000 010.
When switch No. 1 has been pressed seven times, the 20, 21, and 22 portions will be
lit. Pressing switch No. 1 again forces the 23 portion of switch No. 2 to become lit
and the 20, 2l, and 22 portions of switch No. 1 to become not lit, thus indicating 001000.

3-24. Because each switch face represents three binary positions, the total indication
on each switch face can be read as one position in an octal number. (Refer to the TAPE
ADDRESS area of the TAPE READER AND MODE CONTROL panel in figure 3-7.)
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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 PTC. The application of
the standard test equipment is described in the calibration procedures in Section VII.
The applications of the special tools are briefly described in this section; the applica-
tions of many of these tools are further described in the repair procedures in Section IX.

4-3. TEST EQUIPMENT.

4-4. STANDARD TEST EQUIPMENT.

4-5. Figure 4-1 is the list of standard test equipment recommended for maintenance of
the PTC. This equipment is not supplied with the PTC. Equipment having the same
range and accuracy as those listed in figure 4-1 may be substituted for the items listed.

4-6. SPECIAL TEST EQUIPMENT.

4-7. No special test equipment is required for maintenance of the PTC.

4-8. SPECIAL TOOLS.

4-9. The special tools recommended for maintenance of the PTC are listed in figure
4-2 and illustrated on figure 4-3. These tools are not supplied with the PTC. Equiva-
lent tools may be substituted for the items listed.

Name Model
or Type

Vendor

Oscilloscope

Plug-in Unit

Plug-in Adapter

Differential Voltmeter AC/DC

Digital Voltmeter

AC Converter

Digital Readout

Milliammeter (0-15 ma)

Volt-Ohm-Ammeter

Volt-Ohmmeter

Capacitance Bridge

585A

M

81

803-B

456

452

473A

901

630-A

269

650-A

Tektronix, Inc.

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 Standard
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Name

SMS Card Puller

SMS Card Con-
tact Lubricant

SMS Card Ex-
tender

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- 18285

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

Part B

Part C

Part D

Part E

Part F

PartG

Part H

Parti

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

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

Application

Used to unwrap both right and
left-hand wraps.

Used to crim 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 con-
nectors.

Used on Bendix type connector
spanner nuts.

Used to hold knurled or serrated
surfaces on Bendix type con-
nectors.

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.

Illustration
Figure 4-3

Part J

PartK

Part L

Part M

PartN

Part O

Part P

Part Q

Part R

Part S

Part T

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

Passive
Termination

Switch Assembly
Wrench

Switch Assembly
Extractor

Tool Case

Intercase

Vendor
Part No.

Tektronix 011-
028

IBM 6900017

IBM 6900020

IBM 6445032

IBM 6445698

Application

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

Facilitates removal of switches
from switch housings.

Facilitates removal of screens
and light modules from switch
housings.

Used for carrying tools.

Used for carrying tools.

Illustration
Figure 4-3

Part U

Part V

PartW

Part X

Part Y

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 E. Soldering Handle

Part D. SMS Card Socket Terminal
Extractor

Part F. Soldering Tip

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

Part I. Sleeve (Typical Part J. Unwrap Tool

Part K. Crimping Tool Kit Part L. Insertion Tool

Part M. Insertion Tool Part N. Contact Removing Tool Kit

Figure 4-3. Recommended Special Tools (Sheet 2)
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Part O. Spanner Wrench Part P. Connector Pliers

Part Q. Crimping Tool Part R. Crimping Tool (Typical)

f

Part S. Attenuator Probe Part T. Current Probe

Figure 4-3. Recommended Special Tools (Sheet 3)
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Part U. Passive Termination Part V. Switch Assembly Wrench

Part W. Swtich Assembly Extractor Part X. Tool Case

Part Y. Intercase

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

PREPARATION FOR USE, STORAGE, AND SHIPMENT

5-1. SCOPE.

5-2. This section describes the procedures for preparing the PTC for use, storage,
and shipment.

5-3. PREPARATION FOR USE.

5-4. UNPACKING.

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

5-6. ASSEMBLY.

5-7. The PTC is assembled before shipment. No assembling is necessary.

5-8. INSPECTION.

5-9. The PTC should be inspected for evidence of damage caused by improper handling
during shipment.

5-10. INSTALLATION.

5-11. Refer to Volume I for installation instructions.

5-12. TESTS.

5-13. Before using the PTC, perform all calibration checks as described in Section VII.

5-14. PREPARATION FOR STORAGE.

5-15. Prepare the PTC for storage as follows:

a. Close all hinged panels and card gates.

b. Install connector dust caps on all connectors.

c. Cover PTC with dust cover.

5-16. PREPARATION FOR SHIPMENT.

5-17. Prepare the PTC for shipment as described in paragraph 5-15.
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SECTION VI

PREVENTIVE MAINTENANCE

6-1. SCOPE.

6-2. This section describes the recommended inspection and preventive maintenance
schedules for the PTC.

6-3. INSPECTION.

6-4. There is no recommended inspection schedule for the PTC. However, if exterior
damage, or deterioration or discoloration of panel markings is noted during daily use
of the PTC, repair the fault as described in Section IX.

CAUTION

Never allow an object to obstruct the air
intake vents at the bottom of the PTC or
the air exhaust vents on the top of the PTC.
The air intake vents and air exhaust vents
must be open to allow cooling of PTC cir-
cuit components.

6-5. PREVENTIVE MAINTENANCE.

6-6. Because the PTC uses SMS cards, preventive maintenance is held at a minimum.
Figures 6-1 through 6-5 prescribe the preventive maintenance schedule for the PTC.
These figures list the items to be maintained, the location of each item, the frequency
at which each item should be inspected, and the method of inspection and maintenance.
Refer to the List of Related Manuals in the front of this Volume for the commercial
manuals referenced in figures 6-2 through 6-5.
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SECTION VH

CALIBRATION

7-1. SCOPE.

7-2. This section contains the calibration and adjustment procedure for the PTC. This
procedure is contained in figures 7-1 through 7-11. The calibration and adjustment
procedure consists of (1) power checks and necessary adjustments, and (2) logic checks
and necessary adjustments. The logic checks consists of manual and automatic (pro-
grammed) checks.

7-3. CALIBRATION INTERVAL.

7-4. The calibration procedure shall be performed monthly. The procedure may be
performed at any time for trouble isolation.

7-5. 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.

7-6. SPECIAL TEST EQUIPMENT REQUIRED FOR CALIBRATION.

7-7. 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 appropri-
ate commercial manual. In addition to the special test equipment, test program tapes
IBM part numbers 6001232, 6001236, and 6001247 are required.

7-8. GENERAL CALIBRATION PROCEDURES.

7-9. Prior to starting the procedure, the cables listed in figure 7-1 shall be connected
as shown, and plug 01P13 shall be connected to jack 01J13. The NORM/SINGLE BIT/
SINGLE PHASE/SINGLE INST switch on the CE PANEL shall be set to the NORM posi-
tion unless otherwise stated in the procedures.

7-10. If a failure occurs, as evidenced by indications other than the normal indications
listed, refer to the applicable adjustments or to Trouble Isolation in Section Vin.

7-11. ABBREVIATIONS USED IN CALIBRATION PROCEDURES.

7-12. The following abbreviations are used in the PANEL column of the figures con-
taining the procedure.

Abbreviation Definition

PD PROCESSOR DISPLAY PANEL
TRMC TAPE READER AND MODE CONTROL PANEL
MLDD MEMORY LOAD AND DATA DISPLAY PANEL
CE C E PANEL
NA Not applicable
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7-13. POWER CHECKS AND ADJUSTMENTS.

7-14. The power checks and adjustments substantiate that the power distribution cir-
cuits are functioning properly and that the DC voltages are within required tolerances.
The power checks and adjustments are listed sequentially in figure 7-2.

7-15. LOGIC ADJUSTMENTS AND CHECKS.

7-16. 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:

lo Verify that all interlock switches are closed, the EMERGENCY PULL switch is
reset (pushed-in), and that all circuit breakers located in end panel 0IB are on.

2. Verify that all AC ON and ON switches on the Trygon power supplies and all circuit
breakers for the SMS power supplies are at the ON position.

3. Press and release PTC MAIN PWR-PWR ON pushbutton/lamp (PROCESSOR DIS-
PLAY PANEL), and allow 15 minutes minimum for power.supply warm-up. Note that
PTC MAIN PWR-PWR ON lamp lights; PTC MAIN PWR-PWR OFF lamp goes out; and
PTC DC PWR-PWR ON lamp lights.

4. Press and release PTC DC PWR-PWR ON pushbutton/lamp. Note that PTC DC
PWR—PWR ON lamp lights after a noticeable delay and PTC DC PWR-PWR OFF lamp
goes out. _ . _ • ' '

7-17. TIMING ADJUSTMENTS.

7-18. The timing adjustments listed in figure 7-3 substantiate that the single shots and
variable delays contained in the PTC are adjusted properly. Timing durations shall be
measured at the 50 percent amplitude level for all waveshapes. Timing durations of 2
MS or less shall be measured with the oscilloscope in the "A" DEL'D by "B" mode
using the DELAY TIME MULTIPLIER dial.

7-19. The 1270 NSEC delay cards, which are variable from 320 to 1270 NSEC incre-
ments, are referenced for several adjustments. Desired delays are obtained by jumper-
ing together various combinations of the pins on these cards. (See figure 7-4.)

7-20. TAPE READER CONTROLS AND PTC AND PRINTER TIMING CHECKS.

7-21. The tape reader controls, and PTC and printer timing Checks substantiate that
the tape reader timing and control circuits, Phase/Bit Gate/Clock selection circuits,
and printer timing circuits are functioning properly. These checks are listed sequen-
tially in figure 7-5. The tape reader exercise tape referenced in step 3. 82 is a strip of
paper tape five feet long. Holes are punched in each channel of the tape for every other
tape character. Holes are punched in channels 1, 3, 5, and 7 for the first tape character
and channels 2, 4, 6, and 8 for the next tape character, etc. The ends of. the tape are
then spliced together to form a continuous loop. This tape is supplied with the PTC.

7-22. MEMORY LOADER AUTOMATIC CHECKS. ;

7-23. The memory loader automatic checks substantiate that the memory loader cir-
cuits and controls are functioning properly when in the AUTO mode. A special program
used for subsequent checks is loaded into the central processor memory during these
checks. The memory loader automatic checks are listed sequentially in figure 7-6.
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7-24. MEMORY LOADER MANUAL CHECKS.

7-25. The memory loader manual checks substantiate that the controls and indicators
of the memory loader circuits are functioning properly when in the MANUAL mode.
These checks are listed sequentially in figure 7-7. The memory loader manual checks
can not be performed unless the special program has been loaded into the central proc-
essor memory (steps 4.1 through 4. 84 in figure 7-6).

7-26. DATA DISPLAY CHECKS.

7-27. The data display checks substantiate that the data display circuits, controls, and
indicators are functioning properly. These checks are listed sequentially in figure
7-8. The data display checks can not be performed unless the special program has
been loaded into the central processor memory (steps 4. 1 through 4. 84 in figure 7-6).

7-28. CENTRAL PROCESSOR MANUAL CHECKS.

7-29. The central processor manual checks substantiate that the controls and indicators
on the CE PANEL and PROCESSOR DISPLAY PANEL are operational and that the halt
and single step features are functioning properly. These checks are listed sequentially
in figure 7-9. The central processor manual checks can not be performed unless the
special program has been loaded into the central processor memory (steps 4.1 through
4. 84 in figure 7-6).

7-30. CENTRAL PROCESSOR MEMORY AUTOMATIC CHECKS.

7-31. The memory automatic checks substantiate that all locations of the central
processor memory can be exercised without error. These checks are listed sequen-
tially in figure 7-10.

7-32. SELF-TEST PROGRAM CHECKS.

7-33. The self-test program checks substantiate that the central processor plotter,
printer, typewriter, and interrupt logic are functioning properly. These checks are
listed sequentially in figure 7-11.

7-34. If a malfunction occurs while running one of the test program routines, the
PROGRAM ERROR lamp will light. Information pertaining to ten errors may be retained
at any given time. The first nine errors detected are stored in nine blocks of five words
each. The tenth block will contain data for the last error detected before the test was
stopped. In addition the total error count and error count for the first pass are stored.
The five data words and their symbolic names are as follows:

(1) VAR3 — The current value of the program pass counter.

(2) VAR1 — A HOP constant referencing an individual test or block of tests.

(3) ACCUM — The contents of the accumulator at the time the error was detected.

(4) VAR4 or V4 — A HOP constant referencing an individual test. Used when VAR1
refers to a block of tests.

(5) VAR5 or V5 — A data word defining an individual test. Used when a subroutine is
performing several tests with a block of test data and test patterns.
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A comparison is then made with the test program flow diagram and listings (figures
7-12, 7-13, 7-14, and 7-15).

7-35. Figure 7-12 is the test program flow diagram which illustrates the test program
functions. The flow diagrams are made up of four types of symbols: the circle, the
diamond, the rectangle and the oval. The circle denotes a connective or tie point in the
flow diagram; the diamond denotes a decision block ; the rectangle denotes an operation
being performed; and the oval denotes a reset operation. Symbolic codes are used
throughout the flow diagrams to correlate the actual test program location with the flow
diagram location.

7-36. The test program listing is divided into three parts as follows:

a. Test Program. (See figure 7-13.) The listing contains fifteen columns of test
program data and information. (See figure 7-16 for column data definitions.)

b. Test Program Symbolic Table. (See figure 7-14.) The symbolic table contains a
symbolic code which is located in the second column. The table also contains ten other
columns which may contain a number (X, XX, X, XXX) which depicts an instruction
module, instruction sector, syllable and a memory location respectively, representative
of the symbol.

c. Memory Location Contents. (See figure 7-15.) This figure contains memory words
(12 digits) which are counted octally from left to right. The first number in each row
indexes the octal memory location of the memory words in that row. The last three
digits of each memory word in the listing are not part of the word. The last digit des-
ignates the syllable usage of that word. Numbers 1, 2 and 3 designate syllables 0, 1
and both 0 and 1 respectively. The other two of the last three digits are not used.

7-37. After the detection of an error and the error information is stored, the program
will perform the next test unless PROG REG A-14 toggle switch is set to ON. When this
switch is set to ON, a HOP on VAR1 is performed and the program is re-entered at the
beginning of the failed test. When PROG REG A-16 toggle switch is set to ON, the
PTC will go into single step when an error is detected. Actuating the ADVANCE push-
button once will cause VAR3 (associated with first error) to be displayed by the DATA
area COMPUTER lamps on the MEMORY LOAD AND DATA DISPLAY panel if the
DISPLAY SELECT switch is set to the AI3-DATA position. Actuating the ADVANCE
pushbutton again will cause VAR1 to be displayed, etc.

7-38. Because of the dual use of VAR1 as a test identifier and a return HOP constant,
several types of error information are required. The types and their method of imple-
mentation are described as follows (VAR3 and ACCUM are the same for all types):

Type 1 - Independent Test

A. (Test 1) TNZ to Error Routine
B. (Test 2)

VAR1 - Location of failed test (A)
VAR2 - Location of next test (B) , •
VAR4 - Not applicable
VAR5 - Not applicable

Type la - Same as Type 1 except that the test data is stored in VAR5.
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Type 3 - Common Test Routine using address modification to obtain successive test
data and test patterns.

A. Perform test with changing test data

B. Test results with changing test pattern

C. Increment addresses in A and B for next test

D. Reset registers, etc. for next test
GO TO A if not finished

VAR1 - Location D
VAR2 - Location C
VAR4 - Not applicable
VAR5 - Data used in A for failed test

Type 3a - Similar to Type 3 except that more than one test is performed in each loop.
The location of the particular test being executed is stored in VAR4.

Type 4 - Used in PTC Interrupts Test Only

A. Test previous HOP on interrupt store location of A in VAR4. Force next interrupt
and HOP to B.

B. CLA unique data word
TRA C

C. STO 777
Save Data Word
STO 777 in VAR5

D. Test Data Word

VAR1 - Location of beginning of Interrupts test (L12P1)
VAR2 - Next location following D
VAR4 - Location (A) of block of instructions preceding HOP
VAR5 - Location B + 2 (Shows where TRA to C originated)

7-39. The types of error information are used as follows:

Symbolic Location of Test Error Type

L5P2 - L5P2FF None
L5P3 - L7P55 1
L9P2 - L9P72 1
L10P1 - L10P45 ' 2
L11P1 - L11P17 1
L11P18 - L11P32 1
L12P1 - L17P1 4
L20P2 - L26P1 3a
L27P1 - L28P2 2
L29P2 - L29P4 1
L30P1 - L31P5 3
L32P1 - L33P1 3
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Symbolic Location of Test Error Type

L32P1 - L33P1
L33P2 -
L33P3
L34P1 - L34P3
L35P1
L35P2 - L38P3
L38P4 - L39P1
L39P2 - L39P3
L39P4 - L42P2
L45P2 - L45P3
L47P1
Routines 7 and 8
JAC1 - JAK1
JAA2 - JWE3
JAG2 - JAH3
JAC4 - JFF5
JHB1 - JHE3
JJB1 - JKB3
JLB1 - JVJ5
JXC1 - JXB2
JYB1 - JYH1
MAC1 - MAH1
JXF2 - JZG4
Routine 11
Routine 12

la
3
la
3
la
3
1
2
1
2
1

None
2
1
2
1
2

None
2

None
None
None
1
1

None

Cable
Part Number

6900912

6900913

6900914

6900915

6900916

6900917

6900168

From

9009J1

900W2

9009J3

9009J4

9009J5

9009J6

01J5

To

01J8

01J9

01J10

01J11

01J6

OUT

01J12

Figure 7-1. Preliminary Cable Connection
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.6

1.9

1.10

1.11

A B C

Panel

NA

01B5

01 B5

01B5

01 B

PD

PD

PD

PD

01B

PD

PD

D E F (

Operation

Steps 1.1 through 1.40 substantiate
that PTC main power can be
sequenced on and off. and that the
interlocks, EMERGENCY OFF
switch, and blower fans are opera-
tional.

Connect primary power cable be-
tween AC power source and power
receptacle 01B5J1.

Remove end panel 01 B and verify all
circuit breakers are set.

Record elapsed time indicator read-
mi;.

Install end panel 01 B.

Reset (push in) PTC MAIN PWR
EMERGENCY PULL switc i.

Observe PTC MAIN PWR- PWR OFF
lamp.

i
Press and release PTC MAIN PWR

PWR ON pushbutton lamp.

Observe PTC MAIN PWR- PWR ON
lamp.

Remove end panel 01 B.

Observe PTC MAIN PWR- PWR ON
lamp.

Observe PTC MAIN PWR- PWR OFF
lamp.

5 H 1 J K L M N O P Q R PAGE

Normal
Indication

Reading

Lit

Lit

Not lit

Lit

Data

PAGES NUMBER
OF ' , A-

Figure 7-2. Power Checks (Sheet 1 of 15)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: ( U N I T NO.
Step

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

Panel

01B

PD

PD

03A

PD

PD

03A

PD

PD

03A5

PD

PD

03A5

PD

PD

PD

Operation

Install end panel 01 B.

Press and release PTC MAIN PWR-
PWR ON pushbutton.

Observe PTC MAIN PWR-PWR ON
lamp.

Remove end panel 03 A.

Observe PTC MAIN PWR-PWR ON
lamp.

Observe PTC MAIN PWR-PWR OFF
lamp.

Install end panel 03 A.

Press and release PTC MAIN PWR-
PWR ON pushbutton lamp.

Observe PTC MAIN PWR-PWR ON
lamp.

Extend relay gate 03A5.

Observe PTC MAIN PWR-PWR ON
lamp.

Observe PTC MAIN PWR-PWR OFF
lamp.

Close relay gate 03A5.

Set (pull out) PTC MAIN PWR-
EMERGENCY PULL twitch.

Observe PTC MAIN PWR-PWR OFF
lamp.

Reset (push in) MAIN Pow*r
V%JfVQ^* WTi^^T f^VC* •u»4t K

Normal
Indication

Lit

*

Not lit

Lit

Not lit

Not lit

Lit

Not lit

Data

lAIBIClDlEIFIOIHl 1 UlKJLlMlNiOlPlQlRlPAQE IPAGES NUMBER
1 II VI 1 1 1 1 1 1 1 I 1 1 1 1 1 1 or| , A-

Figure 7-2. Power Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

1.28

1.29

1.30

1.31

1.32

1.33

1.34

1.35

1.36

1.37

1.38

1.39

1.40

A B C

Panel

PD

03A6
thru
03A11

PD

PD

PD

PD

NA

03A6
thru
03A11

PD

PD

PD

NA

03A6
thru
03A11

0 E F C

Operation

Observe PTC MAIN PWR-PWR OFF
lamp.

Verify that all AC ON or ON switches
on Trygon power supplies are ON.

Press and release PTC MAIN PWR-
PWR ON pushbutton/lamp.

Observe PTC MAIN PWR-PWR ON
lamp.

Observe PTC MAIN PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Observe all blower fans.

Observe POWER ON lamps on
Trygon power supplies.

Press and release PTC MAIN PWR
PWR OFF pushbutton/lamp.

Observe PTC MAIN PWR-PWR ON
lamp.

Observe PTC MAIN PWR-PWR OFF
lamp.

Observe all blower fans.

Observe POWER ON lamps on
Trygon power supplies.

5 H I J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

Not lit

Lit

Operating

Lit

Not lit

Lit

Not operating

Not lit

Data

:.

••

(PAGES NUMBER
or | , A-

Figure 7-2. Power Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

EXP

1.41

1.42

1.43

1.44

1.45

1.46

1.47

1.48

1.49

Panel

NA

PD

PD

PD

PD

03A6
thru
03 All

PD

PD

PD

PD

Operation

Steps 1.41 through 1.109 substantiate
that PTC DC power can be
sequenced oji and off and that PTC
DC power is automatically se-
quenced off by a loss of one of the
DC voltages supplying the memory
unit.

Press and release PTC MAIN PWR-
PWR ON pushbutton/lamp.

Observe PTC MAIN PWR-PWR ON
lamp.

Observe PTC MAIN PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Verify that CURRENT ADJUST and
CURRENT VERNIER pots on
Trygon power supplies are posi-
tioned fully clockwise.

Press and release PTC DC PWR-
PWR ON pushbutton/lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Press and release PTC DC PWR-
PWR OFF pushbutton/lamp.

Normal
Indication

Lit

Not lit

Lit

Not lit

Lit (after,
noticeable
delay)

Data

l A l B J C l D l E l F I G l H l 1 |J|K|L|M1N|Q|PJQ|R|PAQE {PAGES NUMBER
IT 1 r i l l 1 1 1 1 1 1 1 1 1 1 1 1 OF| , A-

Figure 7-2. Power Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

1.50

1.51

1.52

1.53

1.54

1.55

1.56

1.57

1.58

1.59

1.60

1.61

1.62

A B C

Panel

PD

PD

02A3

PD

PD

PD

01B8

PD

PD

01B8

PD

PD

03A6

D E F C

Operation

i
Observe PTC DC PWR-PWR OFF

lamp.

Observe PTC DC PWR-PWR ON
lamp.

Disconnect plugs 02P9, 02P10,
02P12, 02P13 and 02P14 from the
memory unit.

Press and release PTC DC PWR-
PWR ON pushbutton/lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set circuit breaker for +30 VDC
fixed power supply to OFF.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set circuit breaker for +30 VDC
fixed power supply to ON.

Observer PTC DC PWR-PWR OFF
lamp.

Observer PTC DC PWR-PWR ON
lamp.

Set power on switch on +30 VDC
variable power supply to OFF.

i H I J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Lit

Data

PAGES NUMBER
of A-

Figure 7-2. Power Checks (Sheet 5)

V-7-11



INTERNATIONAL BUSINESS MACHINES-

UNIT NAME; UNIT NO.

Step Panel Operation
Normal

Indication Data

1.76

1.77

1.78

1.79

1.80

1.81

1.82

1.83

1.84

1.85

1.86

1.87

1.88

PD

03A8

PD

PD

03A9

PD

PD

03A9

PD

PD

03 All

PD

PD

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +12 VDC
variable power supply to ON.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +12 VDC
variable power supply to OFF.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +12 VDC
variable power supply to ON.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on -12 VDC
variable power supply to OFF.

Observe PTC DC PWR-PWP OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Not Lit

Not lit

Lit

Lit

Not lit

Not lit

Lit

Lit

Not lit

N PAGE
or

PAGES NUMBER
A-

Figure 7-2. Power Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

A

83

64

65

66 .

67

68

69

70

71

72

73

74

75

B C

Panel

PD

PD

03A6

PD

PD

03A7

PD

PD

03A7

PD

PD

03A8

PD

Operation

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +30 VDC
variable power supply to ON.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +30 VDC
variable power supply to OFF.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +30 VDC "
Variable power supply to ON.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Set power on switch on +12 VDC
variable power supply to OFF.

Observe PTC DC PWR-PWR OFF
lamp.

D E F 6 H 1 J K L M N O P O R PAGE

Normal
Indication

Lit

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Lit

Lit

Data-

PAGES NUMBER
OF A-

Figure 7-2. Power Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

1.89

1.90

1.91

1.92

1.93

1.94

1.95

1.96

1.97

1.98

1.99

1.100

1.101

A B C

Panel

03A11

PD

PD

01B7

PD

PD

01B7

PD

PD

01B7

PD

PD

NA

£ E F (

Operation

Set power on switch on -12 VDC
variable power supply to ON.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWP-PWR ON
lamp.

Set circuit breaker for +12 VDC
fixed power supply to OFF.

Observe the PTC DC PWR-PWR
OFF lamp.

Observe the PTC DC PWR-PWR ON
lamp.

Set circuit breaker for +12 VDC
fixed power supply to ON.

Observe the PTC DC PWR-PWR OFF
lamp.

Observe the PTC DC PWR-PWR ON
lamp.

Set circuit breaker for -6 VDC fixed
power supply to OFF.

Observe the PTC DC PWR-PWR OFF
lamp:

Observe the PTC DC PWR-PWP ON
lamp.

Observe that any display lamps lit
are lit at half brillancy.

J H I J K L M N O P Q R PAGE

Normal
Indication

Not lit

Lit

Lit

Not lit

Not lit

Lit

Not lit

Lit

Data

PAGES NUMBER
or A-

Figure 7-2. Power Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

1.102

1.103

1.104

1.105

1.106

1.107

1.108

1.108.1

1.109

EXP

A j| C

Panel

PD

PD

PD

PD

PD

PD

PD

01B7

02A3

NA

Operation

Press and release PTC DC PWR-PW
OFF pushbutton lamp.

Observe the PTC DC PWR-PWR OFF
lamp.

Observe the PTC DC PWR-PWR ON
lamp.

Press and release PTC DC PWR-
PWR ON pushbutton/lamp.

Observe the PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Press and release PTC DC PWR-
PWR OFF pushbutton/lamp.

Set circuit breaker for -6 VDC fixed
power supply to on.

Connect plugs 02P9, 02P10, 02P12,
02P13, and 02P14 to jacks Jl
through J5 respectively on the
memory unit.

Steps 1. 110 through 1. 136 sub-
stantiate that DC power is applied
to and removed from the memory
unit in the correct sequence.
Allow 30 seconds to elapse after
cycling power on before cycling
power off one vice-verse.

D E F G H I . J K L M N O P . Q A PAGE

Normal
Indication

Lit

Not lit

Lit

Nut lit

Data

PAGES NUMBER
OF A-

Figure 7-2. Power Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO,
Step

1.110

1.111

1.112

1.113

1.114

1.115

1.116

1.117

1.118

1.119

1.130

Panel

02A3

PD

02A3

PD

PD

PD

02A3

PD

PD

02A3

PD

Operation

i
Connect preamplifier channels A

and B to memory unit test jacks 1
(+30 VDC) and 6 (-12 VDC) respec-
tively.

While observing oscilloscope press
and release PTC DC PWR-PWR
ON pushbutton/lamp.

Observe that +30 VDC is applied
after -12 VDC.

Observe PTC DC PWR-PWR ON
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

While observing oscilloscope press
and release PTC DC PWR-PWR
OFF pushbutton/lamp.

Observe that +30 VDC is removed
before -12 VDC.

Observe PTC DC PWR-PWR OFF
lamp.

Observe PTC DC PWR-PWR ON
lamp.

Disconnect preamplifier from
memory unit test jack 1 and connect
to test jack 3 (+30 VDC).

While observing oscilloscope press
and release PTC DC PWR-PWR ON
pushbutton/lamp.

InnnnnranmnnnnnnnnnrniiLi^i

Normal
Indication

1 . 5 seconds
minimum

Lit

Not lit

1.5 seconds
minimum

Lit

Not lit

(PAGES ft

Data

-

IUMBER
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 "I , A-

Figure 7-2. Power Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: U N I T NO.
Step

1.121

1.122

1.123

1.124

1.125

1.126

1.127

1.128

1.129

1.130

1.131

1.132

A B C

Panel

02A3

PD

PD

PD

02A3

PD

PD

02A3

PD

02A3

PD

PD

Operation

Observe that +30 VDC is applied
after -12 VDC.

Observe PTC DC PWR-PWR ON
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

While observing oscilloscope press
and release PTC DC PWR-PWR
OFF pushbutton/lamp.

Observe that +30 VDC is removed
before -12 VDC.

Observe PTC DC PWR-PWR ON
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Disconnect preamplifier from
memory unit test jack 3 and connect
to test jack 2 (+30 VDC).

While observing oscilloscope press
and release PTC DC PWR-PWR ON
pushbutton/lamp.

Observe that +30 VDC is applied after
-12 VDC.

Observe PTC DC PWR-PWR ON
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

O E F 6 H 1 J K L M N O P Q R PAGE

Normal
Indication

1. 5 seconds
minimum

Lit

Not lit

1. 5 seconds
minimum

Not lit

Lit

1 . 5 seconds
minimum

Lit

Not lit

Data

;

PAGES NUMBER
OF A-

Figure 7-2. Power Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

1.133

1.134

1.135

1.136

EXP

1.137

1.138

1.139

1.140

1.141

1.142

1.143

A B C

Panel

PD

02 A3

PD

PD

NA

03A4

PD

PD

PD

CE

CE

CE

D E F (

Operation

While observing oscilloscope press
and release PTC DC PWR-PWR
OFF pushbutton/lamp.

Observe that +30 VDC is removed
before -12 VDC.

Observe PTC DC PWR-PWR ON
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Steps 1 . 137 through 1 . 150 sub-
stantiate that all panel lamps are
operational.

Verify that CE panel Is extended.

Press and release PTC DC PWR-
PWR ON pushbutton lamp.

Observe PTC DC PWR-PWR ON
lamp.

Observe PTC DC PWR-PWR OFF
lamp.

Observe ACC DISPLAY ENABLE
and TIMING DISPLAY ENABLE
lamps (press and release if not lit).

Press and hold LAMP TEST push-
button/lamp.

Observe all lamps on CE panel.

5 H 1 J K L M N O P Q R PAGE
. «

Normal
Indication

1.5 seconds
minimum

Not lit

Lit

Lit

Not lit

Lit

Lit

Data

-

(PAGES NUMBER
*l A-

Figure 7-2. Power Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

1.144

1.145

1.146

1.147

1.148

1.149

•1.150

EXP

1.151

A B C

Panel

TRMC

TRMC

TRMC

MLDD

MLDD

PD

PD

NA

03A10

D E F <

Operation

Observe PWR OFF lamp (press and
release if not lit).

Press and hold LAMP TEST push-
button/lamp.

Observe all lamps on TRMC panel.

Press and hold LAMP TEST push-
button/lamp.

Observe all lamps on MLDP panel.

Press and hold LAMP TEST push-
button/lamp.

Observe all lamps on PD panel
except PTC MAIN PWR-PWR OFF.
PTC DC PWR-PWR OFF, and MAN

. CST.

Steps 1. 151 through 1. 168 sub-
stantiate the PTC DC voltages are
within required tolerances.

NOTE

Verify that 15 minutes have elapsed
since power was turned on before
taking the following voltage measure-
ments.

Connect digital voltmeter between
and G test jacks on -28 VDC Trygon
power supply. Adjust VOLTAGE
VERNIER and VOLTAGE ADJUST
controls to obtain voltage indicated
in Normal Indication column.

3 H 1 J K L M N O P O R PAGE

Normal
Indication

Lit

Lit

Lit

Lit

-32 ±0. 5 VDC

Data

PAGES NUMBER
OF A-

Figure 7-2. Power Checks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: ( U N I T NO.
Step

1.152

1.153

1.154

1.155

1.156

1.157

1.158

A B C

Panel

03A3

03A6

03A7

03A8

03A9

03A11

NA

0 E F C

Operation

Connect digital voltmeter between the
following test jacks on the memory
unit. Adjust VOLTAGE VERNIER
and VOLTAGE ADJUST controls of
associated Trygon power supplies
until the measured voltages are
within ±2% of the corresponding
voltages indicated on the Memory
Characteristics Strobe Setting Tag.

Test jacks 1 and 9 (Ret. . (+30 VDC
Trygon power supply. )

Test jacks 2 and 9 (Ret. ). (+30 VDC
Trygon power supply. )

Test jacks 7 and 9 (Ret. . (+12 VDC
Trygon power supply. )

Test jacks 8 and 9 (Ret. ). (+12 VDC
Trygon power supply. )

Connect digital voltmeter between
terminals 1 and 2 (Ret. ) of hockey
stick located in gate 01B3. Adjust
VOLTAGE VERNIER and VOLTAGE
ADJUST controls of -12 VDC
Trygon power supply to obtain
voltage indicated in Normal Indica-
tion column.

Connect digital voltmeter between the
following points. Adjust screw-
driver adjust located between CB1
and CB2 of associated SMS power
supplies to obtain voltages in
Normal Indication column.

i H I J K L M N O P Q R PAGE
c

Normal
Indication

-11.9 ±0.5
VDC

%

Data

•

(PAGES NUMBER
* 1 A-

Figure 7-2. Power Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
Step

1/159

1.160

1.161

1.162

1.163

1.164

1.165

1.166

1.167

1.168

A B C

Panel

01 B6

01B6

01B8

NA

02A3

02A3

02A3

03B8

03B8

03B8

:

Operation

Terminals 3 and 2 (Ret. ) of hockey
stick in gate 03B6. (-6 VDC SMS
power supply. )

Terminals 5 and 2 (Ret. ) of hockey
stick in gate 01B3. (+12 VDC SMS
power supply).

Test jacks 3 and 9 (Ret. ) on the
memory unit. +30 VDC SMS power
supply. )

Using a digital voltmeter measure
and record the voltages appearing
between the following points.

Test jacks 4 and 9 (Ret. ) on the
memory unit.

Test jacks 5 and 9 (Ret. ) on the
memory unit.

Test jacks 6 and 9 (Ret. ) on memory
unit.

Terminals 1 and 2 (Ret. ) of hockey
stick in gate 03B8.

Terminals 3 and 2 (Ret. ) of hockey
stick in gate 03B8.

Terminals 5 and 2 (Ret. ) of hockey
. stick in gate 03B8.

O E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

-6.08 ±.01
VDC

+12.05 +.05
-.01 VDC

+30.0 ±.6
VDC

+11.76 to
+12.24 VDC

-5.68 to
-6.12 VDC

-11.76 to
-12.24 VDC

-11.76 to
-12.24 VDC

-5.88 to
' -6.12 VDC

+11.76 to
+12.24 VDC

Data

PAGES NUMBER
OF ., A-

Figure 7-2. Power Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

2.1

2 2

2.3

2.4

2 5

2.6

2.7

2.8

2.9

2/10

A Jl C

Panel

NA

01A

TRMC

TRMC

TRMC

CE

NA

03B6

03B6

CE

03B6

0 E F C

Operation

Steps 2. 1 through 2.11 substantiate
that the single shots which develop
500 CPS MV and 10 CPS MV signals
are adjusted properly.

On the Plotter turn Power to OFF.

Observe SELF CHECK lamp (press
and release if not lit).

Observe ML lamp (press and release
if not lit).

Observe FREE RUN SS lamp (press
and release if not lit).

Connect preamplifier channel A to
500 MV test jack

Trigger oscilloscope internally.

Observe duration of negative going
portion of waveshape (adjust
potentiometer oh card 03B6).

Observe duration of positive going
portion of waveshape (adjust
potentiometer on card B14).

Connect preamplifier channel A to
10 MV test jack.

Observe duration of positive going
portion of waveshape (adjust
potentiometer on card B17).

•

i H I J K L M N O P g R PAOE
c

Normal
Indication •

Lit

Lit

Lit

1 - .02 MS

1 + .02 M8

5 0 + 3 MS

Data

PAGES NUMK*
»I . A-

Figure 7-3. Timing Adjustments (Sheet 1 of 16)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

2.11

EXP

2.12

2.13

2.14

2.15

2.16

2.17

A B C

Panel

03B6

NA

03B4

03B4

NA

03B4

NA

03B4

Operation

Observe duration of negative going
portion of waveshape (adjust
potentiometer on card A18).

Steps 2. 12 through 2.39 substantiate
that the single shots and delays whicf
develop clock sync timing and phaso

Normal
Indication

50 + 3 MS

sync timing pulses are adjusted
properly.

Connect preamplifier channel A to
B26A.

Trigger oscilloscope externally on
D15R.

On the oscilloscope set the time Bas<
to .2 usec/cm. and then using the
variable time base knob place the
leading edges of 2 consecutive W
clocks (Positive going) 8 em's
apart at their 50% points (see
Illustration A).

Connect preamplifier channel B to
B26F.

Observe the duration of Tl (see
Illustration A) (1270 Nsec delay
card A17).

Disconnect preamplifier channel B
from B26P and connect to B26D.

'

2 + . 1 cm

Data

D E F G H 1 J K L M N O P O R PAGE PAGES NUMBER
OF , A-

Figure 7-3. Timing Adjustments (Sheet 2)
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UNIT NAME: I UNIT NO.

, GCW
63MI26A)

OCX
(D3MI26I)

GCY
(D3MI260)

GCZ
03MA14D)

WH£»E:

fllustrotien A. PTC Clock Sync Timing

Fl I I I I I I 1 I
OfWAOES

Figure 7-3. Timing Adjustments (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

2.18

2.19

2.20

2.21

2.22

2.23

2 .24

2.25

2.26

2.27

2.28

A B C

Panel

NA

03B4

NA

NA

NA

03B4

NA

03B4

NA

03B4

NA

D E F (

Operation

Observe the duration of T2 (see
Illustration A) (1270 Nsec delay
card A19).

Disconnect preamplifier channel B
from B26D and connect to A14D.

Observe the duration of T3 (see
Illustration A) (1270 Nsec Delay
card A18).

On oscilloscope set the variable
time base knob fully clockwise.

Observe the duration of T7 (see
Illustration A) (adjust potentiometer
on card A26).

Disconnect preamplifier channel B
from A14D and connect to B26P.

Observe the duration of T4 (see
Illustration A) (adjust potentiometer
on card A24).

Disconnect preamplifier channel A
from B26A and connect to B26D.

Observe the duration of T5 (see
Illustration A) (adjust potentiometer
on card A25).

Disconnect preamplifier channel B
from B26P and connect to A14D.

Observe the duration of T6 (see
Illustration A) (adjust potentiometer
on card A20).

_
J H I J K L M N O P Q R PAGE

c

Normal
Indication

4 ± . 1 cm

6 + . 1 cm

70 + 10 nsec

70 + 10 nsec

70 + 10 nsec

70 + 10 nsec

Data

(PAGES NUMBER
*\ < A-

c.y
Figure 7-3. Timing Adjustments (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: . ( U N I T NO.

Step

2.29

2.30

2.31

2.32

2.33

2.34

2.35

2.36

2.37

. 2.38

2.39

EXP

A B C

Panel

03B4

NA

03B4

NA

03 B4

NA

03B4

NA

03B4

03B4

NA

0 E F (

Operation

Disconnect preamplifier channel B.

Connect preamplifier channel A to
D16B (trigger scope internally).

Observe the duration of the negative
going portion of the waveform.

Connect preamplifier channel A to
D17B.

Observe the duration of the negative
going portion of the waveform.

Connect preamplifier channel A to
E16B.

Observe the duration of the negative
going portion of the waveform.

Connect preamplifier channel A to
F17B.

Observe the duration of the negative
portion of the waveform.

Connect preamplifier channel A to
A21P.

Observe duration of negative going
portion of waveshape (adjust
potentiometer on card A21).

Steps 2. 40 through 2. 43 substantiate
that the single shots which develop
MACH RST signal are adjusted
properly.-

J H 1 J K L M N O P Q R PAGE
(

Normal
Indication

. 6 + . 07,
-. 03 usec

. 6 + .07
-.03 usec

. 6 + . 07
-. 03 usec

.6 +.07
-.03 usec

400 + 50 nsec

r

Data

•

CAGES NUMBER
. A-

Figure 7-3. Timing Adjustments (Sheet 5)
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UNIT NAME: | UNIT NO.

Step

2,40

2.41

2.42

2.43

EXP

2.44

2.45

2.46

2.47

2.48

A B C

Panel

03B4

03B4

03B4

03B4

NA

01B1

CE

01B1

01B1

01B1

D E F (

Operation

Connect preamplifier channel A to
A22P

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card A22).

Connect preamplifier channel A to
A23P

Cbserve duration of negative going
portion of waveshape (adjust poten-
tiometer on card A23).

Steps 2. 44 through 2. 61 substantiate
that the single shots and delays which
develop typewriter control signals
are adjusted properly.

Connect preamplifier channel A to
D12F and channel B to D12E.

Trigger oscilloscope externally with
10 CPS MV signal (10MV test jack).

Observe that rise of pulse on channel
B is delayed from rise of pulse on
channel A (adjust potentiometer on
card D12).

Connect preamplifier channel A to
D13F and channel B to D13E.

Observe that rise of pulse on channel
B is delayed from rise of pulse on
channel A (adjust potentiometer on
card D13).

5 H I J K L M N O P O R PAGE

Normal
Indication

40 + 3 MS

40 + 3 MS

20 + 2 MS

20 ± 2 MS

Data

(PAGES NUMBER
or | A-

Figure 7-3. Timing Adjustments (Sheet 6)
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UNIT NAME: | UNIT NO.

Step

2.49

2.50

2.51

2,52

2.53

2.54

2.55

2.56

2.57

2.58

2.59

2.60

A B C

Panel

01B1

NA

01B1

01B1

01B1

01B1

CE

01B1

01B1

01B1

NA

01B1

D E F (

Operation

Connect preamplifier channel A to
B07B.

Trigger oscilloscope internally.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card B07).

Connect preamplifier channel A to
C10B.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card CIO).

Connect preamplifier channel A to
T)22F and channel B to D22E.

Trigger oscilloscope externally
with 10 CPS MV signal (10MV test
jack).

Connect a jumper from B23R to B23

Observe that rise of pulse on chan-
nel B is delayed from rise of pulse
on channel A (adjust potentiometer
on card O22).

Connect preamplifier channel A to
D23B.

Trigger oscilloscope internally.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card D23).

5 H 1 J K L M N O P O R PAGE
<

Normal
Indication

75 f 5 MS

50 ± 5 MS

50 + 5 MS

20 + 2 usec

Data

-

•

CAGES NUMBER
• A-

Figure 7-3. Timing Adjustments (Sheet 7)
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UNIT NAME: I UNIT NO.

Step

2.61

EXP

2 62

2.63

2.64

2.65

2.66

2 67

2 68

2.69

2.70

2.71

A B C

Panel

01B1

NA

01B2

01B2

01 B2

01B2

01 B2

CE

01B2

01B2

NA

01 B2

D E F (

Operation

Remove jumper from B23R to B23J

Steps 2.62 through 2 72 substantiate
that the single shots and delay which
develop plotter control signals are
adjusted properly.

Connect preamplifier channel A to
A23B.

i
Connect a jumper between B13P to
B13J

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card A23).

Remove jumper between B19P and
B13J.

Connect preamplifier channel A to
B18F and channel B to B18E

Trigger oscilloscope externally with
10 CPS MV signal (10 MV test jack).

Observe that rise of pulse on channel
B is delayed from rise of pulse on
channel A (adjust potentiometer on
card B18).

Connect preamplifier channel A to
B14B.

Trigger oscilloscope internally.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card B14).

5 H I J K L M N O P Q R PAGE
(

Normal
Indication

100 + 5 MS

3 _ 6 ± IMS

2.8 + .IMS

Data

(PAGES NUMBER
*1 • A- .

Figure 7-3. Timing Adjustments (Sheet 8)
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UNIT NAME: I U N I T N O L

Step

2.72

EXP

2.73

2.74

2.75

2.76

2.77

2.78

2.79

2.80

A B C

Panel

01B2

NA

03B6

03B6

CE

CE

03B6

03B6

03B6

CE

D£F C

Operation

Observe duration of positive going
portion of waveshape (adjust poten-
tiometer on card B15)<

Steps 2.73 through 2.91 substantiate
the single shots and delay which de-
velop tape reader timing and control
signals are adjusted properly.

Connect preamplifier channel A to
A13B.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card A13).

Connect preamplifier channel A to
TRCP1 test jack and channel B to
TRCP2 test jack.

Trigger oscilloscope externally with
500- - MV signal (500-' MV test
jack).

Observe duration of Tl (see Illustra-
tion B (adjust potentiometer on card
A14).

Observe duration of T2 (see Illustra-
tion B (adjust potentiometer on card
A15.

Observe duration of T3 (see Illustra-
tion B (adjust potentiometer on card
B15.

Connect preamplifier channel A to
TRCP3 test jack and channel B to
TRCP4 test jack.

I H I J K . L M g O P g f f PAGE
<

Normal
Indication

. 6 ± . 05 MS

100 i. 2 usec

250 + 10 usee

350 + 10 usec

250 ± 10 usec

•3

Date

•

• • ••*" ""

»•

/> ,

PAGES JWMK**l . ,a^;jr,r-'.
Figure 7-3. Timing Adjustments (Sheet 9)
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UNIT NAME: UNIT NO.

IRC Pi

TRCP2

TRCP3

TRCP4

T2-

T4

T5 -T6 —

Illustration B. Tape Reader Clock Timing

H M N PAGE OF PAGES NUMBER
A-

Figure 7-3. Timing Adjustments (Sheet 10)
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UNIT NAME: UNIT NO.

Step

2.81

2.82

2.83

2.84

2.85

2.86

2.87

2.88

2.89

2.90

2.91

A B C

Panel

03B6

03B6

03B6

03B6

CE

03B6

03B6

NA

03B6

03B6

03B6

D E F (

Operation

Observe duration of T4 (see Illustra-
tion B (adjust potentiometer on card
A16).

Observe duration of T5 (see Illustra-
tion B (adjust potentiometer on card
A17).

Observe duration of T6 see Illustra-
tion B (adjust potentiometer on card
B16).

Connect preamplifier channel A to
B18F and channel B to B18E.

Trigger oscilloscope externally with
10 CPS MV signal (10MV test jack).

Observe that rise of pulse on chan-
nel B is delayed from rise of pulse
on channel A (adjust potentiometer
on card B18).

Connect preamplifier channel A to
A19-B.

Trigger oscilloscope internally.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card A19).

Connect preamplifier channel A to
A20B.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card A20).

i

J H 1 J K L M N O P Q R PAGE
c

Normal
Indication

500 + 10 usec

600 ± 20 usec

200 ±10 usec

30 + 2 MS

6 ± . 3 MS

. 5 ± . 1 MS

Data

•

(PAGES NUMBER
*1 • A-

Figure 7-3. Timing Adjustments (Sheet 11)
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UNIT NAME: UNIT NO.

Step

EXF

2.92

2.93

2.94

2.95

2.96

2.97

2.98

2.99

EXP

A B C

Panel

NA

01B3

01B3

01B3

01B3

01B3

NA

01B3

NA

NA

D E F C

Operation

Steps 2. 92 through 2. 99 substantiate
that the single shot which develops
printer RST process signal is ad-
justed properly.

Connect preamplifier channel A to
D05B.

Cbserve duration of negative going
portion of waveshape (adjust poten-
tiometer on card DOS).

Connect preamplifier channel A to
F17B.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card F17).

Connec^ scope channel A to F08B.

Observe duration of the negative
going portion of the waveshape (ad-
just potentiometer on card F08).

Connect scope channel A to F07B.

Observe duration of the negative
going portion of waveshape (adjust
potentiometer on card F07).

Steps 2. 100 through 2. 102 substan-
tiate that the single shot which de-
velops interrupt INK CTRL signals
is adjusted properly.

I H I J K L M N O P Q R PAGE

Normal
Indication

>

1.42
+ . 01 usec

. 5 + . 1 usec

5 + .5 usec

Data

*

PAGES NUMBER
w . A- •

Figure 7-3. Timing Adjustments (Sheet 12)
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UNIT NAME: UNIT NO.

Step

2.100

2.101

2.102

EXP

2. 103

2.104

2.105

2.106

2.107

2.108

2.109

A B C

Panel

PD

02B5

02B5

NA

02B1

02A4

CE

02B1

02B1

02A4

02B1

J>£ F (

Operation

Observe INHIBIT control pushbutton/
lamp (press and release if not lit).

Connect preamplifier channel A to
A14B.

Observe duration of negative going
portion of waveshape (adjust poten-
tiometer on card A14).

Steps 2. 103 through 2. 131 substan-
tiate that the single shots and delays
which develop memory timing are
adjusted properly.

Connect preamplifier channel A to
E06Q (R» + WR A).

Connect preamplifier channel B to
E19B (RD + WR DLY 0. 75 A).

Trigger oscilloscope externally on
phase A bit gate 8 signal (PHASE/
BIT GATE/CLOCK jack).

Observe duration of Tl (see Illustra-
tion C) (1270 NSEC delay card E25).

Connect preamplifier channel A to
F14E (RD + WR B).

Connect preamplifier channel B to
E19D (RD + WR DLY 0.75 B).

Observe duration of Tl (see Illustra-
tion C) (1270 NSEC delay card E2i).

i H 1 J K L M N O P Q R RAGE

Normal
Indication

Lit

30 ± 2 MS

780
+ 30 NSEC

780
+ 30 NSEC

Data

•

>

PAGES NUMBER
or , A- -

Figure 7-3. Timing Adjustments (Sheet 13)
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UNIT NAME: [UNIT NO.

RD +WR

Tl

-Y RD +WR DLY0.75

T2

-Y RD + WR DLY 1.25

+YRD + WR DLY 2.75

SA STROBE

T3

:H
111 ustraHon C . Memory Timing

B H M N PAGE OF PAGES NUMBER
A-

Figure 7-3. Timing Adjustments (Sheet 14)
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UNIT NAME: 1 UNIT NO.
Step

2.110

2.111

2.112

2.113

2.114

2.115

2.116

2.117

2.118

2.119

2.120

2.121

A B C

Panel

02B1

02 A4

02B1

02B1

02 A4

02B1

02B1

02A4

02B1

02B1

02A4

02B1

D E F (

Operation

Connect preamplifier channel A to
E06Q(RD + WR A).

Connect preamplifier channel B to
E18R (RD + WR DLY 1.25 A).

Observe duration of T2 see Illustra-
tion C) (1270 NSEC delay card E23).

Connect preamplifier channel A to
F14E (RD + WR B).

Connect preamplifier channel B to
E18B (RD + WR DLY 1. 25 B).

Observe duration of T2 (see Illustra-
tion C) (1270 NSEC delay card F23).

Connect preamplifier channel A to
E06Q (RD + WR A).

Connect preamplifier channel B to
E19A (RD + WR DLY 2. 75 A).

Observe duration of T3 (see Illustra-
tion C) (1270 NSEC delay card E24).

Connect preamplifier channel A to
F14E (RD + WR B).

Connect preamplifier channel B to
E19E (RD + WR DLY 2. 75 B).

Observe duration of T3 (see Illustra-
tion C) (1270 NSEC delay card F22).

» H I J K L M N O P £ R PAGE
(

Normal
Indication

1200
+ 30 NSEC

1200
+ 30 NSEC

3000
+ 20 NSEC .

«

3000
H- 20 NSEC

Data

•

(PAGES NUMBER
*1 • A-

Figure 7-3. Timing Adjustments (Sheet 15)
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UNIT NAME: UNIT NO.
Step

2.122

2.123

2.124

2.125

2.126

2.127

2.128

2.129

2.130

2.131

A B C

Panel

02 A4

02 A6

02B1

02B1

02 A4

02 A6

02B1

02B1

TRMC

TRMC

Operation

Connect preamplifier channel A to
E18R (RD + WR DLY 1. 25 A).

Connect preamplifier channel B to
C19R (SA STROBE A).

Observe that duration of T4 (see Il-
lustration C) is within ± 30 NSEC of
A timing indicated on Memory Strobe
Setting tag (1270 NSEC delay card
C25).

Observe duration of T5 (see Illustra-
tion C) (1270 NSEC delay card D21).

Connect preamplifier channel A to
E18B (RD + WR DLY 1.25 B).

Connect preamplifier channel B to
CIO R (SA STROBE B).

Observe that duration of T4 (see Il-
lustration D) is within + 30 NSEC of
B timing indicated on Memory Strobe
setting tag. (1270 NSEC delay card
F24).

Observe duration of T5 (see Illustra-
tion C) (1270 NSEC delay card D25).

Press and release Free Run Single
Shot pushbutton/lamp.

ObserveiFree Run Single Shot lamp

'Normal
Indication

600
+ 50 NSEC

600
±50 NSEC

Not lit

•

Data

.

D E F G H I J K L M N O P Q R PAGE PAGES NUMBER
OF , A-

7,7
Figure 7-3. Timing Adjustments (Sheet 16)
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Figure 7-4. 1270 NSEC Delay Card
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UNIT NAME: UNIT NO.
Step

EXP

3,1

3.2

3.3

3 4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

A B C

Panel

NA

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

D E F (

Operation

i
Steps 3. 1 through 3. 32 substantiate
that the tape reader control circuits
are functioning properly

Observe REVERSE lamp (press and
release if lit).

Observe FORWARD lamp.

Observe AUTO lamp (press and re-
lease if lit).

Observe MANUAL lamp.

Observe DD lamp (press and release
if not lit).

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp

Observe MANUAL lamp.

Observe ML lamp.

Observe DD lamp.

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp.

Observe MANUAL lamp.

Observe START lamp.

Observe STOP lamp.

> H 1 J K L M N O P Q R PAGE

Normal
Indication

Not lit

Lit

Not lit

Lit

Lit

Lit

Not lit

Lit

Not lit

Not lit

Lit

Not lit

Lit

Data

PAGES NUMBER
OF A-

Figure 7-5. Tape Reader Controls and PTC and Printer Timing Checks (Sheet 1 of 14)
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UNIT NAME: UNIT NO.

Step

3.16

3.17

3.18

3-19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3 30

A B C

Panel

TRMC

TRMC

TRMC

MLOD

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

Operation

Observe FREE RUN SS lamp (press
and release if lit).

Observe FREE RUN READER lamp
(press and release if lit).

Observe SELF CHECK lamp (press
and release if not lit)

Press and release ERROR RESET
pushbutton/lamp.

Observe PWR ON lamp (press and
release if not lit).

Observe PWR OFF lamp.

Observe INHIBIT READER CONTROI
lamp (press and release If lit).

Observe MANUAL ADVANCE" TAPE
lamp.

Press and release MANUAL AD-
VANCE TAPE pushbutton/lamp.

Observe STOP lamp.

Observe MANUAL ADVANCE TAPE
lamp.

Press and release FREE RUN SS
pushbutton/lamp

Observe FREE RUN SS lamp.

Observe PWR ON lamp.

Observe PWR OFF lamp

D E F G H I J K L M N O P Q R PAGE

Normal
Indication

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Lit

Not lit

Not lit

Lit

Not lit

Lit

Data

•

PAGES NUMBER
OF , A-

Figure 7-5. Tape Reader Controls and PTC and Printer Timing Checks (Sheet 2)
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UNIT NAME: UNIT NO.

Step

3.31

3.32

EXP

3.33

3.34

3.35

3.36

3.37

3.38

3.39

3.40

3.41

3.42

3.43

A]B C
1

Panel

TRMC

TRMC

NA

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

0 E F (

Operation

Observe MANUAL ADVANCE TAPE
lamp.

Observe STOP lamp.

Steps 3. 33 through 3. 47 substantiate
that the tape reader clock pulse error
circuit is functioning properly.

Observe TAPE-TRCP lamp (press
and release ERROR RESET push-
button if l i t ) .

Press and release IS1 pushbutton
lamp.

Observe TAPE-TRCP lamp.

Press and release ERROR RESET
pushbutton/lamp.

Observe TAPE-TRCP lamp

Press and release IS2 pushbutton/
lamp.

Observe TAPE-TRCP lamp

Press and release ERROR RESET
pushbutton/lamp.

Observe TAPE-TRCP lamp.

Press and release IS3 pushbutton/
lamp.

Observe TAPE-TRCP lamp.

5 H I J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

Not lit

Lit

Not lit

Lit

Not lit

Lit

Data

•

PAGES NUMBER
or , A-

Figure 7-5. Tape Reader Controls and PTC and Printer Timing Checks (Sheet 3)
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UNIT NAME: UNIT NO.

Step

3.44

3.45

3.46

3.47

EXP

3.48

3.49

3.50

3.51

3.52

3.53

3.54

A B C

Panel

MLDD

MLDD

MLDD

MLDD

NA

CE

CE

CE

CE

CE

CE

CE

D E F G

Operation

Press and release ERROR RESET
pushbutton/lamp.

Observe TAPE-TRCP lamp

Press and release IS4 pushbutton/
lamp.

Observe TAPE-TRCP lamp. '

Steps 3. 48 through 3.64 substantiate
that the tape reader character bits
can be monitored at corresponding
test jacks on CE panel.

Connect preamplifier channels A and
B to TRCB 1 and 2 test jacks respec-
tively.

Trigger oscilloscope externally on
TCCB 1 signal (TRCB 1 test jack).

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A

Disconnect preamplifier from TRCB
2 test jack and connect to TRCB 3.

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

Disconnect preamplifier from TRCB
3 test jack and connect to TRCB 4
test jack.

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

i H 1 J K L M N O P O R PAGE

Normal
Indication

Not lit

Lit

1.8 to
2.2 MS

3.6 to
4. 4 MS

5. 4 to
6.6 MS

Data

PAGES NUMBER
OF A-

Figure 7-5. Tape Reader Controls and PTC and Printer Timing Checks (Sheet 4)
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UNIT NAME: UNIT NO.
Step

3,55

1

3 56

3.57

3.58

3 59

3.60

3.61

3.62

3.63

3.64

A B C

Panel

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

D E F C

Operation

Disconnect preamplifier from TRCB
4 test jack and connect to TRCB 5
test jack.

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

Disconnect preamplifier from TRCB
5 test jack and connect to TRCB 6
test jack

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

Disconnect preamplifier from TRCB
6 test jack and connect to TRCB 7
test jack.

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

Disconnect preamplifier from TRCB
7 test jack and connect to TRCB 8
test jack.

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

Disconnect preamplifier from TRCB
8 test jack and connect to TRCB 9
test jack.

Observe that fall of pulse on channel
B is delayed from fall of pulse on
channel A.

J H I J K L M N O P Q R PAGE

Normal
Indication

7.2 to
8. 8 MS

9.0 to
11.0 MS

10.8 to
13.2 MS

12.6 to
15.4 MS

14.4 to
17.6 MS

Data

PAGES NUMBER
Of , A-

Figure 7-5. Tape Reader Controls and PTC and Printer Timing Checks (Sheet 5)
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UNIT NAME: I UNIT NO.

Step

EXP

3.65

3.66

3.67

3.68

3.69

3.70

3.71

3.72

3.73

3.74

3.75

3.76

3.77

3.78

A B C

Panel

NA

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

MLDD

TRMC

TRMC

TRMC

MLDD

TRMC

TRMC

TRMC

Operation

Steps 3. 65 through 3. Ill substan-
tiate that tape information read by
the tape reader can be monitored
at CHANNEL-1 through 6, SEQ BIT
TAPE, and FEED TRACK test jacks
on CE panel.

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp.

Observe MANUAL lamp.

Press and release FREE RUN SS
pushbutton/lamp

Observe FREE RUN SS lamp

Observe MANUAL ADVANCE TAPE
lamp.

Press and release ERROR RESET
pushbutton/lamp.

Observe PWR ON lamp.

Observe PWR OFF lamp.

Observe START lamp.

Observe TAPE TRCP lamp.

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe START lamp.

Observe AUTO lamp.

D £ F G H I J K L M N O P Q R PAGE
(

Normal
Indication

Lit

Not lit

Not lit

Not lit

Lit

Not lit

Lit

Not lit

Not lit

Not lit

Data

>

-

•

[PAGES NUMBER
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Figure 7-5. Tape Reader Controls and PTC and Printer Timing Checks (Sheet 6)
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UNIT NAME: UNIT NO.

Step

3.79

3.80

3.81

3.82

3.83

3.84

3.85

3.86

3.87

3.88

3.89

3,90

3.91

3.92

A B C

Panel

TRMC

NA

NA

NA

NA

NA

NA

TRMC

TRMC

NA

CE

NA

CE

CE

D E F C

Operation

Observe MANUAL lamp.

Remove plastic guard from tape
spooler

Lower tape guide on read step
photocell assembly to its bottom
stop (A on Illustration A).

Thread tape reader exercise tape
as shown on Illustration A.

Check for proper alignment of the
tape within the guides of the read
station.

Raise the tape guide.

Replace plastic guard.

Press and release FREE RUN
READER pushbutton/lamp.

Observe FREE RUN READER lamp.

Observe that tape is continuously
driven in the clockwise direction.

Connect preamplifier channel A to
FEED TRACK test jack

Trigger oscilloscope internally

Observe duration of square wave

Connect preamplifier channel A to
TAPE test jack.

J H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

1 8 to
2,2 MS

Data

PAGES NUMBER
or A-
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UNIT NAME: UNIT NO.

ILLUSTRATION A

B H K M N PAGE OF PAGES NUMBER
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UNIT NAME: UNIT NO.

Step

3.93

3. 94

3.95

3.96

3.97

3.98

3.99

3.100

3.101

3.102

3.103

3.104

3.105

A B C

Panel

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

D E F C

Operation

Observe duration of positive going
portion of waveshape.

Connect preamplifier channel A to
SEQ BIT test jack.

Observe duration of positive going
portion of waveshape.

Connect preamplifier channel A to
CHANNEL 1 test jack.

Observe duration of positive going
portion of waveshape.

Connect preamplifier channel A to
CHANNEL 2 test jack.

Observe duration of positive going
portion of waveshape.

Connect preamplifier channel A to
CHANNEL 3 test jack.

Observe duration of positive going
portion of waveshape.

Connect preamplifier channel A to
CHANNEL 4 test jack.

Observe duration of positive going
portion of waveshape.

Connect preamplifier channel A to
CHANNEL 5 test jack.

Observe duration of positive going
portion of waveshape

J H I J K L M N O P Q R PAGE

Normal
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1.2 MS
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1.2 MS
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1.2MS

Data
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UNIT NAME: I UNIT NO.

Step

3.106

3.107

3.108

3.109

3,110

3.111

EXP

3.112

3.113

3.114

3.115

3.116

A B C

Panel

CE

CE

CE

CE .

NA

NA

NA

CE

NA

CE

CE

CE

0 E F C

Operation

Connect preamplifier channel A to
CHANNEL 6 test jack.

Observe duration of positive going
portion of waveshape.

Press and release FREE RUN
READER pushbutton/lamp.

Observe FREE RUN READER
pushbutton/lamp.

Observe that tape is stopped.

Remove tape from tape spooler and
reader.

Steps 3 112 through 3. 119 substan-
tiate that timing pulses selected by
the PHASE/BIT GATE/CLOCK
switch appear at the PHASE/BIT
GATE/CLOCK jack on CE panel.

Connect preamplifier channel A to
PHASE/BIT GATE/CLOCK jack.

Trigger oscilloscope externally on
phase A signal (02B2026L).

Set BIT GATE and CLOCK switches
to the ALL position.

Observe that waveshapes for the A,
B, and C positions of PHASE switch
are as shown in Illustration B.

Set PHASE switch to the ALL posi-
tion.

i H 1 J K L M N O P Q R PAGE
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UNIT NAME: UNIT NO.

Step

3.117

3.118

3.119

EXP

3.120

3.121

3.122

3.123

3.124

3.125

3.126

3. 127

3.128

A ^ C

Panel

CE

CE

CE

NA

TRMC

TRMC

Q1B3

01B3

01B3

01 B3

01B3

01B3

01 B3

D E JF (

Operation

Observe that waveshapes for the 1
through 14 positions of BIT GATE
switch are as shown In Illustration B.

Set BIT GATE switch to the ALL po-
sition.

Observe that waveshapes for the W,
X, Y, and Z positions of CLOCK
switch are as shown in Illustration B.

Steps 3. 120 through 3. 136 substan-
tiate that the printer timing pulses
are within tolerance.

i
Press and release FREE RUN SS
pushbutton/lamp.

Observe FREE RUN SS lamp.

Connect a jumper between pins C13D
and C13J.

Connect preamplifier channels A
and B to C14L and F21E respectively

Trigger oscilloscope externally on
signal at 01B3D06A.

Observe duration of Tl (see Illus-
tration C).

Observe duration of T2 (see Illus-
tration C).

Disconnect preamplifier from F21E
and connect to F21L,

Observe duration of T3 (see Illus-
tration C).
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UNIT NAME: UNIT NO.
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UNIT NAME: UNIT NO.

Step

3.129

3.130

3.131

3.132

3.133

3.134

3.135

3.136

A B C

Panel

01B3

01B3

01B3

01B3

01B3

01B3

01B3

01B3

Operation

Observe duration of T4 (see Illus-
tration C).

Disconnect preamplifier from F21L
and connect to F21A.

Observe duration of T5 see Illus-
tration C).

Observe duration of T6 (see Illus-
tration C).

Disconnect preamplifier from F21A
and connect to F21Q.

Observe duration of T7 see Illus-
tration C)

Observe duration of T8 (see Illus-
tration C).

Remove jumper from pins C13D and
C13J.

i

O E F 6 H 1 J K L M N O P Q R PAGE

Normal
Indication

1 . 40 to
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Data
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UNIT NAME: UNIT NO.

Step

EXP

4 1

4 2

4.3

4 ,4

4.5

4,. 6

4 .7

4,8

4.9

4.10

4.11

A B C

Panel

NA

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

Operation

Steps 4.1 through 4.21 substantiate
that the TAPE READER CONTROL.
MODE, TAPE ADDRESS, and
TAPE READER SELF CHECK
pushbutton/lamp are functioning
properly and are in the correct
configuration.

Observe FREE RUN SS lamp (press
and release if lit).

Observe FREE RUN READER lamp
(press and release if l i t) .

Observe PWR OFF lamp (press and
release if l i t)

Observe PWR ON lamp

Observe INHIBIT READER CON-
TROL lamp (press and release if
not l i t) .

Observe REVERSE lamp (press and
release if l i t) .

Observe FORWARD lamp.

Observe VERIFY ONLY lamp (press
and release if lit).

Observe STOP lamp

Observe AUTO lamp (press and re-
lease if lit)

Observe MANUAL lamp.

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

Not lit

Not lit

Not lit

Lit

Lit

Not lit

Lit

Not lit

Lit

Not lit

Lit

Data
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Figure 7-6. Memory Loader Automatic Checks (Sheet 1 of 14)
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UNIT NAME: UNIT NO.

Step

4,12

4.13

4,14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

EXP

4.22

A B C

Panel

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

NA

NA

D E F (

Operation

Observe DD lamp (press and re-
lease if lit).

Observe ML lamp, (

Observe ADV CTR lamp (press and
release if lit).

Observe SEL ADR lamp.

Observe SELF CHECK lamp (press
and release if not lit),.

Observe ADR 1 through ADR 5
lamps (press and release if lit).

Press and release ADV CTR/SEL
ADR pushbutton/lamp.

Observe ADV CTR lampc

Observe SEL ADR lamp.

Observe tape word counter lamps
(2° through 212) (if any lamps are
lit press and release as many
times as necessary starting with
lowest order lamp lit).

Steps 4.22 through 4 „ 33 substantiate
that the tape reader and display
self test tape is correctly loaded on
the tape spooler and reader.

Remove plastic guard from tape
spooler.

5 H 1 J K L M N O P Q R PAGE
c

Normal
Indication

,
Not lit

Lit.

Not lit

Lit

Lit

Not lit

Not lit

Not lit

Not lit

Data
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• A-
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UNIT NAME: UNIT NO.
Step

4o23

4.24

4.25

4.26

4,27

4.28

4.29

4 30

4.31

4 32

A B C

Panel

NA

NA

NA

NA

NA

NA

NA

NA

TRMC

NA

D E F <

Operation

Lower tape guide on read step
photocell assembly to its bottom
stop (B on Illustration A).

Place the reel containing self test
tape part number 6001247 on left
nub with edge of tape closest to
sprocket holes next to panel.

Thread tape as shown on Illustration
A.

Position the tape so that leader por-
tion (sprocket holes only) following
the punched title is under the photo-
cell.

Check for proper alignment of the •
tape within the guides of the read
station .

Raise the tape guide.

Adjust tape tension by rotating both
reels manually until the tension
arms (A on Illustration A) are
located at the approximate center
of their swing.

Replace plastic guard „

Press and release MANUAL
ADVANCE TAPE pushbutton/lamp .

Observe that tape advances until
the beginning of the punched area
is reached „

» H 1 J K L M N O P Q R PAGE
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Normal
Indication Data

CAGES NUMBER
A-

Figure 7-6. Memory Loader Automatic Checks (Sheet 3)
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UNIT NAME: UNIT NO.

ILLUSTRATION A

B H M N PAGE OF PAGES NUMBER
A-

Figure 7-6. Memory Loader Automatic Checks (Sheet 4)

V-7-56



INTERNATIONAL BUSINESS MACHtNES-
UNIT NAME: | UNIT NO,
Step

4.33

EXP

4,34

4,35

4.36

4.37.

4,38

4 ; 39

4,40

4 41

4.42

4.43

A B C

Panel

TRMC
•

NA

TRMC

TRMC

TRMC

TRMC

TRMC

MLDD

MLDD

MLDD

TRMC

NA

Operation

Observe that tape word counter
lamps indicate a count of one
(20 only is- lit).

Steps 4,34 through 4.46 substantial*
that the error test, error reset,
and invert error features are func-
tioning properly .

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp.

Observe START lamp.

Observe MANUAL lamp.

Press and release ERROR DEVICES
TEST pushbutton/lamp.

Observe PARITY, TAPE, and
COMPARE ERRORS lamps.

' Press and release ERROR RESET
pushbutton/lamp ,

Observe PARITY, TAPE, and
COMPARE ERRORS lamps.

Press and release START
pushbutton/lamp .

Observe that tape advances and
stops .

O E F 6 H 1 J K L M N O P Q R PAGE

Normal
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Lit

Lit

Not lit

Lit '

Not lit

Data
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UNIT NAME: UNIT NO.

Step

4.44

4,45

4,46

EXP

4.47

4,48

4 49

4.50

EXP

4,51

4.52

A B C

Panel

TRMC

MLDD

MLDD

NA

TRMC

NA

MLDD

TRMC

NA

TRMC

TRMC

Operation

Observe that tape word counter
lamps indicate a count of four
(22 only is lit).

Observe INVERT ERROR lamp.

Observe PARITY, TAPE, and
COMPARE lamps.

Steps 4.47 through 4.50 substan-
tiate that parity error and tape
error circuits are functioning
properly.

Press and release START
pus hbutton/lamp .

Observe that tape advances and
stops .

Observe TAPE-SE2 lamp.

Observe that tape word counter
lamps indicate a count of 32g
(24, 23, 2l only are lit).

Steps 4.51 through 4 < 8 4 substan-
tiate that information can be cor.-
rectly loaded into the central
processor memory in the AUTO
mode.

Press and release AUTO/MANUAL
pus hbutton/lamp „

Observe MANUAL lamp.

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit
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Lit

Lit

Data
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UNIT NAME: ' UNIT NO.

Step

4.53

4.54

4.55

4 56

4,57

4,58

4,59

4.60

4.61

4o62

4. .63

4.64

4.65

A B C

Panel

TRMC.

TRMC

TRMC

NA

TRMC

MLDD

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

NA

D E F C

Operation

Observe AUTO lamp.

Observe START lamp,

Press and release MANUAL AD-
VANCE TAPE pushbutton/lamp.

Observe that tape advances and
stops .

Observe that tape word counter
lamps indicate a count of 33s
(24, 23, 21, and 2° only are lit).

Press and release ERROR RESET
pushbutton/lamp .

Observe TAPE-SE2 ERRORS lamp.

Press and release AUTO/MANUAL
pushbutton/lamp ,

Observe AUTO lamp.

Observe START lamp.

Observe MANUAL lamp

Press and release START
pushbutton/lamp.

Observe that tape advances and
stops .
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UNIT NAME: UNIT NO.

Step

4o66

4.67

4.68

4,69

4.70

4.71

4.72

4.73

4.74

A B C

Panel

TRMC

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

NA

TRMC

0 E F (

Operation

Observe that tape word counter
lamps indicate a count of 235o
(2?, 24. 23, 22, and 20 only are
lit).

Observe TAPE-SE2 lamp

Press and release AUTO/MANUAL
pushbutton/lamp .

Observe MANUAL lamp.

Observe AUTO lamp.

Observe START lamp.

Press and release MANUAL AD-
VANCE TAPE pushbutton/lamp.

Observe that tape advances and
stops .

Observe that tape word counter
lamps indicate a count of 236s
(2?, 24, 23, 22, and 2l only'are
lit).

J H I J K L M N O P Q R PAGE
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Not lit
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Data
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UNIT NAME: UNIT NO.
Step

4.75

4.76

4.77

4.78

4.79

4.80

4.81

4.82

4.83

4.84

EXP

4.85

4.86

4.87

4.88

A B C

Panel

MLDD

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

NA

TRMC

MLDD

NA

TRMC

TRMC

TRMC

TRMC

D E F C

Operation

Press and release ERROR RESET
pushbutton/lamp.

Observe TAPE-SE2 ERRORS lamp.

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp.

Observe START lamp.

Observe MANUAL lamp.

Press and release START push-
button/lamp.

Observe that tape advances and stops

Observe that tape word counter
lamps indicate a count of 437 g (28,
24, 23, 22, 21, and 20 only are lit).

Observe TAPE-SE2 lamp.

Steps 4. 85 through 4. 137 substantiate
that the compare error circuits are
functioning properly. ,

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe MANUAL lamp.
}

Observe AUTO lamp.

Observe START lamp.
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UNIT NAME: UNIT NO.

Step

4.89

4.90

4.91

4.92

4 93

4.94

4.95

4.96

4.97

4.98

4.99

4.100

4.101

4,102

4.103

A B C

Panel

TRMC

NA

MLDD

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

NA

TRMC

MLDD

MLDD

MLDD

Operation

Press and release MANUAL AD-
VANCE TAPE pushbutton/lamp.

Observe that tape advances and stops

Observe that tape word counter lamp:
indicate a count of 440g (28 and 25

only are lit).

Press and release ERROR RESET
pushbutton/ lamp.

Observe TAPE-SE2 ERRORS lamp

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp.

Observe START lamp.

Observe MANUAL lamp.

Press and release START push-
button/lamp.

Observe that tape advances and stops

Observe that tape word counter lamps
indicate a count of 441g (28, 25, and
2° only are lit).

Observe COMPARE -TRS and SERIAL
lamps.

Press and release ERROR RESET
pushbutton

Observe COMPARE -TRS and SERIAL
lamps.

i
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UNIT NAME: UNIT NO.

Step

4 104

4.105

4.106

4.107

4.108

4.109

4.110

4.111

4.112

4.113

4.114

4.115

4.116

4.117

A B C

Panel

TRMC

NA

TRMC

MLDD

MLDD

MLDD

TRMC

NA

TRMC

MLDD

MLDD

MLDD

TRMC

NA

Operation

Press and release START push-
button/lamp.

Observe that tape advances and stops

Observe tape word counter lamps
indicate a count of 612s (28. 2?. 23,
and 2^ only are lit)

Observe COMPARE-AI3, SERIAL,
and BR14 lamps.

Press and release ERROR RESET
pushbutton.

Observe COMPARE-AI3. SERIAL,
and BR14 lamps.

Press and release START push-
button/lamp.

Observe that tape advances and stops

Observe that tape word counter lamp!
indicate a count of 613 (28, 27, 23,
2l, and 2° only are lit).

Observe COMPARE-AI3, SERIAL,
and BR14 lamps.

Press and release ERROR RESET
pushbutton/lamp.

Observe COMPARE -AI3, SERIAL,
and BR14 lamps.

Press and release START push-
button/lamp.

Observe that tape advances and stops
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UNIT NAME: ( U N I T NO.

Step

4,118

4.119

4.120

4.121

4.122

4.123

4.124

4.125

4.126

4.127

4.128

4. 129

4.130

A B C

Panel

TRMC

MLDD

MLDD

MLDD

TRMC

NA

TRMC

MLDD

MLDD

MLDD

TRMC

NA

TRMC

D E F <

Operation

Observe that tape word counter lamp
indicate a count of 616s 28, 27, 23,
22, and 21 tmly are lit).

Observe COMPARE-HOPC1, SSMSC,
and SSMBR lamps.

Press and release ERROR RESET
pushbutton.

Observe COMPARE-HOPC1, SSMSC,
and SSMBR lamps.

Press and release START push-
button/lamp.

Observe that tape advances and stops

Observe that tape word counter lamp
indicate a count of 643g (28, 27, 25,
21, and 2° only are lit).

Observe COMPARE-TRS, SSMSC,
and SSMBR lamps.

Press and release ERROR RESET
pushbutton.

Observe COMPARE-TRS, SSMSC.
and SSMBR lamps.

Press and release START push-
button/lamp.

Observe that tape advances and stops

Observe that tape word counter lamp
indicate a count of 743g (28, 27, 26,
25, 21, and 2 0 only are lit).
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UNIT NAME: UNIT NO.

Step

4.131

4.132

4.133

4.134

4.135

4.136

4.137

EXP

4.138

4.139

4.140

4.141

4.142

4.143

A B C

Panel

MLDD

MLDD

MLDD

TRMC
*

NA

TRMC

TRMC

NA

TRMC

TRMC

TRMC

TRMC

TRMC

NA

D E F C

• Operation

Observe COMPARE-OAC and SSMBR
lamps.

Press and release ERROR RESET
pushbutton.

Observe COMPARE-OAC and SSMBR
lamps.

Press and release START push-
button 'lamp.

Observe that tape advances and stops

Observe that tape word counter lamps
indicate a count of 744g (28. 27, 26,
25, and 22 lamps).

Observe TAPE-SE2 ERRORS lamp.

Steps 4. 138 through 4. 158 substantial
that the verify only and automatic re-
wind features are functioning properl;

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe MANUAL lamp.

Observe AUTO lamp.

Observe START lamp.

Press and release MANUAL AD-
VANCE TAPE pushbutton/lamp.

Observe that tape advances and stops,
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UNIT NAME: UNIT NO.
Step

4.144

4.145

4.146

4 147

4.148

4.149

4.150

4.151

4.152

4.153

4.154

4.155

4.156

4.157

4.158

A B C

Panel

TRMC

MLDD

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

NA

TRMC

TRMC

TRMC

MLDD

Operation

Observe that tape word counter lamps
indicate a count of 745s (28, 27. 26,
25

? 22. and 2° only are lit). i

Press and release ERROR RESET
pushbutton/lamp*.

Observe TAPE-SE2 ERRORS lamp.

Press and release AUTO MANUAL
pushbutton lamp.

Observe AL'TO lump.

Observe START lamp.

Observe MANUAL lamp.

Press and release VERIFY ONLY
pushbutton/lamp.

Observe VERIFY ONLY lamp.

Press and release START push-
button/lamp.

Observe that tape advances to the
end of the punched area. Tape then
rewinds back to the beginning of the
punched area.

Observe that tape word counter lamps
indicate a count of 754g (28, 27. 26.
25, 23. and 22 only are lit)

Observe REVERSE lamp.

Observe FORWARD lamp.

Observe PARITY, TAPE, and COM-
PARE lamps.

D E F G H I J K L M N O P Q R PAGE

Normal
Indication

Not lit

Lit

Lit

Not lit

Lit

Lit

Not lit

Not lit

Data

PAGES NUMBER
OF A-

Figure 7-6. Memory Loader Automatic Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: U N I T NO.

Step

EXP.

5. 1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

A B C

Panel

NA

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

MLDD

MLDD

D E F C

Operation

Steps 5. 1 through 5.20 substantiate
that pushbutton/ lamps and switches
which affect the memory loader are
in the correct configuration.

Observe AUTO lamp (press and
release if l i t ) .

Observe MANUAL lamp.

Observe DD lamp (press and
release if lit).

Observe ML lamp.

Observe FREE RUN SS lamp (press
and release if lit).

Observe ADV CTR lamp (press and
release if lit).

Observe SEL ADR lamp.

Observe SELF CHECK lamp (press

Observe ADR 1 through ADR 5
lamps (press and release if lit).

Observe PARITY, TAPE, and
COMPARE lamps (press and
release ERROR RESET pushbutton
if lit).

Observe REPEAT lamp.

5 H 1 J K L M N O P Q R PAGE

Normal
Indication

Not lit

Lit

Not lit

Lit

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-7. Memory Loader Manual Checks (Sheet 1 of 20)
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INT I

UNIT N
VMHiMVHI

Step

5.12

5.13

5.14

5.15

5,16

5.17

5-. 18

5.19

5.20

EXP.

AIIIC
JlL

LRNATIOI
IAME :
— 0— >B^^_

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

NA

D C f l o
, , 1

YAL BUSINESS MACHINES-

— — — — — — — — — — _i

Operation

Observe REPEAT lamp,

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons ,

Observe COMMAND and COMPUTER
MODULE-0 lamps (INSTRUCTION
ADDRESS area)

Observe COMMAND and COMPUTER
SYL-0 lamps (INSTRUCTION AD-
DRESS area).

Observe COMMAND and COMPUTER
MODULE-0 lamps (DATA ADDRESS
area).

Observe COMMAND PARITY BIT-
SYL 0 and SYL 1 lamps (DATA area),

Observe all other COMMAND and
'COMPUTER lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Verify that DISPLAY SELECT switcl
is set to TRS.

Steps 5.21 through 5,170 substantiate
that different combinations of data
bits can be manually loaded into the
tape reader register, compared on
correctly, and displayed,

NOTE

Each time an INSTRUCTION
ADDRESS, DATA ADDRESS,

H l l l J KlLlMlNlO PlOlftlPAQg Of
I I I N I I I I

{UNIT NO.

Normal
Indication

Lit

Lit

Lit

Lit

Lit

Not lit

Lit

D-Ua

' PAGES NUMBER I
A- 1

Figure 7-7. Memory Loader Manual Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

5.21

5,22

5.23

5.24

5.25

i

5.26

5.27

5.28

5,29

5.30

ASHJll

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

o c 7ft
. I

UNIT NO,

Operation

NOTE (cont.)

DATA, or TAPE ADDRESS
pushbutton is pressed, the
TAPE TRCP lamp (MLDD
panel) lights and goes out
when the pushbutton is re-
leased.

Press and release OP4, OPS, OP2,
OP1, OA3, SIGN and 1 through 12
pushbutton/lamps „

Observe COMMAND-OP4, OP3, OP2,
OP1, OA3, SIGN, and 1 through 12
lamps ,

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area),

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPTJTER-OP4, OPS,
OP2, OP1, OA3, SIGN, and 1
through 12 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Observe PARITY, TAPE, and COM-
PARE lamps.

H 1 J K I 5T5 0 FOR PAOC Of:::i:±::i: —

Normal
Indication

x.

Lit

Lit

Not lit

Lit

Lit

Lit

Not lit

Not lit

Dita

r PAOE8 NUMBER
A-

Figure 7-7. Memory Loader Manual Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-

Step

5.31

5.32

5.33

5,34

5,35

5.36

5,37

5.38

5,39

5,40

• 5,41

5.42

5.43

AjilC
JlL

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD.

MLDD

MLDD

D ElFlf l
,1J

IUNIT NO.

Operation

Press and release SIGN and 1 througl
12 pushbutton/lamps.

Observe COMMAND-SIGN and 1
through 12 lamps *

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMPUTER-OP4, OP3,
OP2, OP1, OA3, SIGN, and 1
through 12 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Press and release OA1 and 13
through 25 pushbutton/lamps.

Observe COMMAND-OA1 and 13
through 25 lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area)..

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

H l l l J l K LlMlNlO PlO R PAQClOfT l 1 I Ml J L

Normal
Indication

Not lit

Lit

Not lit

Not lit

Not lit

Lit

Not lit

Lit

Not lit

D:ita

r PAGES! NUMBER 1U- 1

Figure 7-7. Memory Loader Manual Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES- ' "

Stop

5.44

5.45

5.46

5,47

5.48

5.49

5,50

5.51

5 52

5.53

5.54

5,55

AIBIC

JIL

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

Die [Fie
I I I

lUNIT NO.

Operation

Observe COMPUTER-OP4, OPS, OP2
OP1, OA3, OA1, and 13 through 25
lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Observe PARITY, TAPE, and COM-
PARE lamps.

Press and release OA1 and 13 through
25 pushbutton/lamps „ -,

Observe COMMAND-OA1 and 13
through 25 lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area)u

Observe SERIALIZER- PARITY BIT
lamp.

Press and release COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMPUTER-OP4, OPS,
OP2, OP1, OA3, OA1, and 13
through 25 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Press and release OA2, SIGN, 2, 4,
6, 8, 10, 12, 14, 16, 18, 20, 22,
and 24 pushbutton/lamps „

Hll U K LlMlNlO PjQ R PAGE Of
M 1 | 1 1

Normal
Indication

Lit

Not lit

Lit

Not lit

Not lit

Lit

Not lit

Not lit

Not lit

Dita'

' PAOC8 NUMBER
A-

Figure 7-7. Memory Loader Manual Checks (Sheet 5)
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INTE

UNIT N

Step

5.56

5.57

5.58

5,59

5.60

5.61

5:62

5.63

5 ,64

5 65

5,66

AIIIC
JIL

.RNATIOf

AME1 .

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

DIE IF 101 1

ML BUSINESS MACHINES-

IUNIT NO.

Operation

Observe COMMAND-OA2, SIGN, 2, 4
6, 8, 10, 12, 14, 16, 18, 20, 22, and
24 lamps .

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPUTER-OP4, OPS,
OP2, OP1. OA3. OA2, SIGN, 2, 4.
6, 8, 10, 12. 14, 16, 18, 20, 22, and
24 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA1 area).

Observe PARITY, TAPE, and COM-
PARE lamps ,

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons.

Observe COMMAND and COMPUTER-
OP4, OP3, OP2, OP1, OA3, OA2,
SIGN, 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, and 24 lamps.

RT7 "3 K" U M[N b piojR pAoelof
± I I 1 . . 1 1

Normal
Indication

Lit

Lit

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Not lit

^MMMBMMBBBI
•̂ •̂ ••••n^H

Data

I

' PAGES NUMBER 1
A- 1

Figure 7-7. Memory Loader Manual Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-

Step

5.67

5.68

5.69

5.70

5.71

5.72

5,73

5,74

5.75

5 76

5,77

Panel

6

MLDD

MLDD

MLDD

MLDD

-»,-

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

j

Al l lCIDElMf iJznlJJ:

(UNIT NO.

Operation

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release OP4, OPS, OP2,
OP1, OA3. OA2, OA1, 1, 3. 5. 7. 9,
11, 13, 15, 17, 19, 21, 23, and 25
pus hbu tto n/ lam ps .

Observe COMMAND-OP4, OPS, OP2,
OP1, OA3, OA2, OA1, 1, 3, 5, 7, 9,
11, 13, 15, 17, 19, 21, 23, and 25
lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPUTER-OP4, OPS,
OP2, OP1, OA3, OA2, OA1, 1, 3,
5, 7, 9, 11, 13, 15, 17, 19, 21, 23,
and 25 lamps „

(This step deleted.)

.; ' • 1

fl|lU|K|UM|M|0|P|0|R|PA6£|OIwi ri n J 1 1 n i _L

Normal
Indication

Not lit

Lit

Lit

Lit

Not lit

Lit

Lit

Lit

Data

>

MPAOE8 NUMBER1 JA^

Figure 7-7. Memory Loader Manual Checks (Sheet 7)
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INTE

UNIT N

Step

5.78

5.79

5.80

5,81

5,82

5.83

5,84

5.85

5,86

5,87

5.88

5,89

.RNATIOr
AME:

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

if |c|D|C|F|Q

JAL BUSINESS MACHINES-

IUNIT NO.

Operation

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area)

Observe PARITY. TAPE., and COM-
PARE lamps.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons.

Observe COMMAND and COMPUTER-
OP4, OPS, OP2, OP1, OA3, OA2,
OA1, 1, 3, 5, 7, 9, 11, 13, 15, 17,
19, 21, 23, and 25 lamps

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area)

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Press and release OP4, OPS, OP2,
OP1, OA4, SIGN, 1 through 5, and
19 through 25 pushbutton/lamps.

Observe COMMAND-OP4, OPS, OP2,
OP1, OA4, SIGN, 1 through 5, and
19 through 25 lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Normal
Indication

Lit

Not lit

Not lit

Not lit

Lit

Lit

Not lit

Lit

Lit

Dita

•

H|l|J|K|L|MJNlo|r|3UJMK|6FIMQai NUMBH* 1TIM ru 1 1 1 1 1 ...j_1 1 AM 1

Figure 7-7. Memory Loader Manual Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

5.90

5.91

5,92

5,93

5.94

5.95

5,96

5,97

5.98

5.99

5,100

Alt 1CJlL

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

DIE IF 1C
ill

UNIT NO,

Operation

Dbserve COMPUTER-OP4, OP3, OP2,
DPI, OA4, SIGN, 1 through 5, and 19
through 25 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area)

Observe PARITY, TAPE, and COM-
PARE lamps.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
pushbuttons <

Observe COMMAND and COMPUTER
OP4, OPS, OP2, OP1, OA4, SIGN,
1 through 5, and 19 through 25 lamps..

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).,

Observe COMPUTER PARITY BIT-
SYL 1 lamp (DATA area).

Press and release OP4, OP3, OP2,
OP1, OA4, OA1, and 6 through 18
pushbutton/lamps .

Observe COMMAND-OP4, OP3, OP2,
OP1, OA4, OA1, and 6 through 18
lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

H I i m K L|M|N|0|PlO|ltlPME|a
III 1 1 1 1 LLJ — L

Normal
Indication

Lit

Not lit

Lit

Not lit

Not lit

Lit

Not lit

Lit

Lit

Data

PIPAGES! NUMBER
1 U-

Figure 7-7. Memory Loader Manual Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES-
UNIT N A M E :

Step

5.101

5.102

5,103

5,104

5:105

5.106

5,107

5.108

5,109

5,110

5.111

5.112

AJBICJill

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD'

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

D E f Q

(UNIT NO,

Operation

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area .

Observe SERIALIZER- PARITY BIT
lamp

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPUTER-OP4, OPS, OP2
OP1, OA4, OA1, and 6 through 18
lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area)

Observe PARITY, TAPE, and COM-
PARE lamps.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons.

Observe COMMAND and COMPUTER-
OP4, OPS, OP2, OP1, OA4, OA1,
and 6 through 18 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp.

Observe SERIALIZER-PARITY BIT
lamp.

H 1 J K L 515" 0[P 0 R PAGE 01i:*i"x±:i. -

Normal
Indication

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Not lit

Not lit

Lit

Lit

Dita

' PAGES NUMBER
A-

Figure 7-7. Memory Loader Manual Checks (Sheet 10)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

5,113

50114

5,115

5,116

5.117

5,118

5=119

5,120

5,121

5ol22

5,123

AIBICJill

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

.PiyiU

• (UNIT NO,

Operation

Press and release OP4, OPS, OP2,
OP1, OA4, OA2, SIGN, 1, 2, 6, 7,
8, 13, 14, 15, 19, 20, 21, and 22
pushbutton/lamps .

Observe COMMAND-OP4, OPS, OP2,
OP1, OA4, OA2, SIGN, 1, 2, 6, 7,
8, 13, 14, 15, 19, 20, 21, and 22
lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPUTER-OP4, OPS,
OP2, OP1, OA4, OA2, SIGN, 1, 2,
6, 7, 8, 13, 14, 15, 19, 20, 21, and
22 lamps „

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Observe PARITY, TAPE, and COM-
PARE lamps.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons.

iHl l lJ lKlLlMlMlOlPlOlRlPASelo)
1 1 Tl 1 1 1 1 1 1 LJ_J_LJ L

Normal
Indication

Lit

Not lit

Lit

Not lit

Lit

Not lit

Lit

Not lit

Data

'IPAOE8 NUMBER
1 IA-

Figure 7-7. Memory Loader Manual Checks (Sheet 11)
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INTI
UNIT h••— B.̂ — «

Step

I^^MB——

5,124

5,125

5.J26

5.127

5,128

5.129

5.130

5J31

5.132

5 J33

5. 134

_j

iRNATIOI

IAME '.
»^— _~M

Panel

— -̂-.—^
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

VAL BUSINESS MACHINES-
— — — — -. «_^« .

Operation

Observe COMMAND and COMPUTER-
OP4, OPS, OP2, OP1, OA4, OA2,
SIGN, 1, 2, 6, 7, 8, 13, 14, 15, 19,
20, 21, and 22 lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA areV).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release OP4, OPS, OP2,
OP1, OA4, OA2, OA1, 3, 4, 5, 9, 10
11, 12, 16, 17, 18, 23, 24, and 25
pushbutton/lamps „

Observe COMMAND- OP4, OPS, OP2,
OP1, OA4, OA2, OA1, 3, 4, 5, 9,
10, 11, 12, 16, 17, 18, 23, 24, and
25 lamps.

Observe COMMAND PARITY BIT-
?'". SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
. SYL 1 lamp (DATA area).

Observe SERIALIZER-PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPUTER-OP4, OPS,
OP2, OP1, OA4, OA2, OA1, 3, 4,
5, 9, 10, 11, 12, 16, 17, 18, 23,
24, and 25 lamps.

Xjt[clD|E|Ma|H|l J IKIUMIN OlPfo HjPAttlC*
Zl 1 1 ITI 1 1 11 1 1 11 1

I UNIT NO.
Normal

Indication

Not lit

Lit

Not lit

Lit

Lit

Lit

Not lit

Lit

Lit

Dnta

1

PAtCSl NUMMft
lA-

Figure 7-7. Memory Loader Manual Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT *

Step

5,135

5,136

5,137

5,138

5.139

5 ,140

5 .141

5 ,142

5.143

5.144

5.145

A1BIC

IAME :

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

i£Es

IUNIT NO.

Operation

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA areaK

Observe PARITY. TAPE, and COM-
PARE lamps.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons .

Observe COMMAND and COMPUTER
OP4, OP3, OP2, OP1, OA4, OA2,
OA1, 3, 4; 5, 9, 10, 11, 12, 16, 17,
18, 23, 24, and 25 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area)*

Press and release OP4, OP3, OP2,
OP1, OA4, OA3, SIGN, 1, 3, 6, 7,
9, 10, 13, 14, 16, 19, 20, and 23
pushbutton/lamps „

Observe COMMAND-OP4, OPS, OP2,
OP1, OA4, OA3, SIGN, 1, 3, 6, 7,
9, 10, 13, 14, 16, 19, 20, and 23
lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

IHM Id lK L MJN OlflOlftlPAtC 09

Normal
Indication

Lit

Not lit

Not lit

Not lit

Not lit

Lit

Lit

Lit

Not lit

D-ita

r PAOEf NUMBER 1
A- 1

Figure 7-7. Memory Loader Manual Checks (Sheet 13)

V-7-79



INTERNATIOf

UNIT NAMEl

Stop

5.146

5,147

5,148

5»149

5,150

5.151

5,152

5ol53

5ol54

5,155

5,156

All 1Cxl:

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

ML BUSINESS MACHINES-

lUNIT NO.

Operation

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons .

Observe COMPUTER-OP4, OP3, OP2
OP1, OA4, OA3, SIGN, 1, 3, 6, 7,
9, 10, 13, 14, 16, 19, 20, and 23
lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Observe PARITY, TAPE, and COM-
PARE lamps.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons.

Observe COMMAND and COMPUTER-
OP4, OPS, OP2, OP1, OA4, OA3,
SIGN, 1, 3, 6, 7, 9, 10, 13, 14, 16,
19, 20, and 23 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lampo

D CIFIOIH I|J K L M|N OlFlQlH, PAftClOfr^| p| f|Y J | p| :__J_

Normal
Indication

Not lit

Lit

Lit

Not lit

Not lit

Not lit

Not lit

Lit

Lit

' PAOEf HI
A-

Dita

•

MICR

Figure 7-7. Memory Loader Manual Checks (Sheet 14)
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INTE

UNIT N
••̂ ••MBM

Step

5,157

5,158

5.159

5 160

5,161

5 ,162

5.163

5 = 164

5,165

5,166

5,167

fli|CXL

iRNATIOI
IAME;

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

YAL BUSINESS MACHINES- — —

(UNIT NO.

Operation

Press and release OP4, OP3, OP2,
OP1, OA4, OA3, OA1, 2, 4, 5, 8, 11
12, 15, 17, 18, 21, 22, 24, and 25
pushbutton/lamps .

Observe COMMAND-OP4, OP3, OP2,
OP1, OA4, OA3, OA1, 2, 4, 5, 8, 11
12, 15, 17, 18, 21, 22, 24, and 25
lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMMAND PARITY BIT-
SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release ADDRESS COM-
PTR pushbuttons.

Observe COMPUTER-OP4, OPS, OPJ
OP1, OA4, OA3, OA1, 2, 4, 5, 8, 11
1-2, 15, 17, 18, 21, 22, 24, and 25
lamps.

(This step deleted.)

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Observe PARITY, TAPE, and COM-
PARE lamps,

Press and release COMMAND DIS-
PLAY RESET and COMPTR DISPLAY
RESET pushbuttons .

[>|C|P|0|H|I|J|K|L|M|N o|f , 9|RlMSC Of1 I I T U 1 M i l I I , .

Normal
Indication

Lit

Not lit

Lit

Lit

, Lit

Lit

Not lit

•••••••••••••

•WMMBiMI^

Dita

«

rpAQCS NUMBER 1
A- 1

Figure 7-7. Memory Loader Manual Checks (Sheet 15)
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INTERNATIOr
UNIT N A M E :
Step

5.168

5.169

5.170

EXP0

5.171

5.172

5.173

5d74

5,175

5..176

5,177

All 1CZL

Panel

MLDD

MLDD

MLDD

NA

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

DIE IF 10I I I

ML BUSINESS MACHINES-

IUNIT NO.

Operation

Observe COMMAND and COMPUTER-
OP^ OPS, OP2, OP1, OA4, OA3,
OA1, 2, 4, 5, 8, 11, 12, 15, 17, 18,
21, 22, 24, and 25 lamps.

Observe COMMAND PARITY BIT-
SYL 0 lamp (DATA area).

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Steps 5,171 through 50193 demonstrat*
that an address in the central proces-
sor memory can be correctly loaded
and verified and that the repe.it fea-
ture of the memory loader is function-
ing properly.

Press and release DS4, DS3, DS2,
DS1, OP4, OP2, OP1, SIGN, and
1 through 25 pushbutton/lamps.

Observe COMMAND-DS4, DS3, DS2,
DS1, OP4, OP2, OP1, SIGN, and
1 through 25 lamps.

Observe COMMAND PARITY BIT-
SYL 0 and SYL 1 lamps (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Press and release REPEAT/REPEAT
pushbutton/lamp.

Observe REPEAT lamp.

Observe REPEAT lamp.

H|HJ|K|L|M|N|0|P|0|H|MK|OI
TIM II 1 1 1 1 1 1 L

Normal
Indication

Not lit

Lit

Not lit

Lit

Not lit

Not lit

Lit

Not lit

1 Dita

•

•

'|PA9C8| NUMBER1 U-

Figure 7-7. Memory Loader Manual Checks (Sheet 16)
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INTERNATIO*
UNIT NAME;
Step

5,178

5,179

5.180

5,181

5.182

5,183

5.184

5,185

5-186

5.187

5.188

5.189

5.190

Panel

MLDD .

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

IAL BUSINESS MACHINES- """

IUNIT NO. i

Operation

Observe COMPUTER-DS4, DS3, DS2,
DS1, OP4, OP2, OP1, SIGN, and 1
through 25 lamps.

Observe that COMPUTER-OP3 lamp
is lit dimly.

Observe COMMAND OP3 lamp;,

Observe COMPUTER PARITY BIT- .
BR SYL 0 lamp (DATA area)

Observe COMPUTER PARITY BIT^
BR SYL 1 lamp (DATA area).

Observe SERIALIZER- PARITY BIT
lamp.

Observe PARITY, TAPE, and COM-
PARE lamps .

Press and release REPEAT/REPEAT
pus hbutto n, 'lamp .

Observe REPEAT lamp.

Observe REPEAT Iamp0

Observe COMMAND-OPS lamp (press
and release if not lit).

Press and release ADDRESS COM-
PTR pushbutton,.

Observe COMPUTER-DS4, DS3, DS2,
DS1, OP4, OPS, OP2, OP1, SIGN,
and 1 through 25 lamps „

A|i|C|0|t|F|0|H|l|J|K|L|M|N|0|P|0|«|PAaC|CXM i l l iTTrl 1 1 111 1 M 1

Normal
Indication

Lit

Lit(dimly)

Not lit

Not lit

Lit

Not lit

Not lit

Lit

Lit

Lit

'

D^ta

-

•

'

'IPAOEBI NUMBER1 IA-

Figure 7-7. Memory Loader Manual Checks (Sheet 17)
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INTERNATIONAL BUSINESS MACHINES-

Step

5ol91
*

5.192

5.193

EXP.

5,194

5.195

5,196

5,197

5ol98

5,199

5.200

5,201

5.202

5.203

All 1CXL

Panel

MLDD

MLDD

MLDD

NA

TRMC

TRMC

MLDD

TRMC

TRMC

MLDD

TRMC

TRMC

TPMC

MLDD

DlClFl f l
I I 1

(UNIT NO.

Operation

Press and release COMPUTER DIS-
PLAY RESET pushbuttons.

Observe COMPUTER DS4, DS3, DS2,
DS1, OP4, OPS, OP2, OP1, and 1
through 25 lamps.

Observe COMPUTER PARITY BIT-
BR SYL 1 lamp (DATA area).

Steps 5.194 through 5,223 demonstrat
that different tape addresses can be
manually loaded into the tape reader
register and acted upon correctly

Press and release 211/210/ADR 4/29

pushbutton/lamp.

Observe ADR 4 lamp.

Observe INVERT ERROR pushbutton/'
lamp.

Press and release SELF CHECK
pushbutton/ lam p ,

Observe SELF CHECK lamp.

Observe INVERT ERROR lamp.

Press and release SELF CHECK
pushbutton/lamp.

Observe SELF CHECK lamp.

Press and release 2U/210/ADR 4/29

pushbutton/lamp twice.

Observe INVERT ERROR lamp.

H|M * MMINOIP q|R|P*ttoi
T 11 » I '-

Normal
Indication

Not lit

Not lit

Lit

Lit

' Not lit

Not lit

Lit

Lit

Dita

1 PA4CS NUMBER 1
A- 1

7-

Figure 7-7. Memory Loader Manual Checks (Sheet 18)
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INTERNATIONAL BUSINESS MACHINES-

Step

5.204

5.205

5.206

5,207

5.208

5.209

5.210

5,211

5.212

5,213

5.214

5.215

5 .216

5 217

5 .218

5 .219

5 .220

Panel

TRMC

TRMC

MLDD

TRMC

TRMC

MLDD

TRMC

TRMC

MLDD

TRMC

TRMC

MLDD

TRMC

TRMC

TRMC

TRMC

TRMC

IUNIT NO.

Operation

Press and release 2n/210/ADR 4/29

pushbutton/lamp.

Observe ADR 4 lamp.

Observe INVERT ERROR lamp,

Press and release 28/27/ADR 3/26

pushbutton/lamp.

Observe ADR 3 lamp.

Observe INVERT ERROR lamp.
5 4 3

Press and release 2/2 /ADR 2/2
pushbutton/lamp.

Observe ADR 2 lamp.

Observe INVERT ERROR lamp.
2 1 0Press and release 2 /2 /ADR 1/2

pushbutton/lamp.

Observe ADR 1 lamp.

Observe INVERT ERROR lamp.
12Press and release 2 /ADR 5. push-

button/lamp.

Observe ADR 5 lamp.
ft 7 fi

Press and release 2/2 /ADR 3/2
pushbutton/lamp.

Observe ADR 3 lamp.

Press and release 22/2!/ADR 1/2°
pushbutton/lamp.

irinrannnnfnnnnnnnnnnnrTmre
i i i i i i i i i i i i i i i i i i i

Normal
Indication

Not lit

Lit

Lit

Lit

Lit

Lit

Lit

Not lit

Lit

. Not lit

Data

•
' PAOBl NUMBER

IA=

Figure 7-7. Memory Loader Manual Checks (Sheet 19)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

5,221

5.222

5.223

AJBIC
.OI

Panel

TRMC

MLDD

MLDD

Operation

Observe ADR 1 lamp,

Press and release ADDRESS COMPTR
pushbutton/lamp.

Observe COMPARE- BR14 lamp.

DIE f O l H l l <J K L MlN 0 PlQlRjPAOC Of
| 1 |T 1 I I . J

Normal
Indication

Not lit

Lit

Data

r PAOES NUMBER 1
A- 1

Figure 7-7. Memory Loader Manual Checks (Sheet 20)
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f;;
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INTERNATIONAL BUSINESS MACHINES- """""" "" *•— —
UNIT K

MMMMMMM

Step

EXP

6.1

6 .2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IAME '.
••— i— ̂ «—

Panel

NA

TRMC

TRMC

PD

TRMC

TRMC

MLDD

MLDD

PD

PD

TRMC

TRMC

.

IUNIT NO

Operation

Steps 6. 1 through 6. 11 substantiate
that pushbutton/lamps and switche
which affect the data display are
in the correct configuration.

Observe AUTO lamp (press and
release if lit).

Observe MANUAL lamp.

Verify that PROG REG A- SIGN and
1 through 25 toggle switches are
off (down).

Observe FREE RUN SS lamp (press
and release if lit).

Observe SELF CHECK lamp (press
and release if not lit).

Verify that DISPLAY SELECT
switch is set to TRS.

Verify that MODE CONTROL switch
is set to DISPLAY- REPEAT.

Press and release RESET- MA-
CHINE pushbutton/lamp.

Observe MAN CST lamp (press
and release if lit).

Observe ML lamp (press and
release if lit).

Observe DD lamp.

i

«•

Miisip uriffitLUitfiff VMWMIMW^ <*rl 1 1 ITITI *\ 1 1 1 1 1

1 Normal
' Indication

Not lit

Lit

Not lit

Lit

Not lit

Not lit

Lit

D:\ta

i

PA9C8I MUMBCH 1JA- 1

Figure 7-8. Data Display Checks (Sheet 1 of 15)
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INTERNATIOr

UNIT NAME:
Step

EXP

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

Panel

NA

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

A|I|C|D|E|F|0

'AL BUSINESS MACHINES-

[UNIT NO.

Operation

Steps 6. 12 through 6. 72 demon-
strate that different combinations
of instruction addresses can be
manually loaded into the tape
reader register, compared on
correctly, and displayed. Ignore
COMMAND and COMPUTER
lamps not located in INSTRUC-
TION ADDRESS area.

Observe ADDRESS COMPARE-
DATA lamp (press and release if
lit).

Observe ADDRESS COMPARE- INS
lamp.

Press and release COMMAND
DISPLAY RESET and COMPTR
DISPLAY RESET pushbuttons.

Observe COMMAND and COM-
PUTER MODULE- 0 and SYL-0
lamps.

Observe COMMAND and COM-
PUTER MODULE- 1. SYL-1,
IS1 through IS4, and Al through
A 8 lamps.

Observe SERIALIZER- PARITY
BIT lamp.

Press and release MODULE- 0/1,
SYL-0/1, IS4, IS3, IS2, IS1,
and A3 pushbutton/lamps.

Observe COMMAND and COM-
PUTER MODULE- 1, SYL-1,
IS4, IS3, IS2, IS1, and A8 lamps.

iHll lJ l l tk MlNlOlP OlR PAOClOf
IT! 1 1 1 1 1 1 1 1 1 111 L

Normal
Indication

Not lit

Lit

Lit

Not lit

Lit

Lit

Dlta

*

r PAOEsI NUMBER 1
• IA-^ 1

Figure 7-8. Data Display Checks (Sheet 2)

V-7-88



UNIT NAME* TugIT NO,

Step Panel Operation
Normal

Indication Data

6.20

6.21

6.22

6.23

6.24

6.25

6.26

6.27

6.28

6.29

6.30 -

6.31

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

Observe COMMAND and COMPUTER
MODULE-0 and SYL-0 lamps.

Observe SERIALIZER-PARITY BIT
lamp.

Press and release MODULE-0/1,
SYL- 0/1, IS4, IS3, IS2, IS1, and
A8 pushbutton/lamps.

Observe COMMAND and COMPUTER
MODULE-1, SYL-1, IS4, IS3, IS2,
IS1, and A8 lamps.

Observe COMMAND and COMPUTER
MODULE-0 and SYL-0 lamps.

Observe SERIALIZER-PARITY BIT
lamp.

Press and release Al through A7
pushbutton/lamps.

Observe COMMAND and COMPUTER-
Al through A7 lamps.

Observe SERIALIZER-PARITY BIT
lamp.

Press and release Al through A7
pushbutton/lamps.

Observe COMMAND and COMPUTER-
Al through A7 lamps.

Observe SERIALIZER-PARITY BIT
lamp.

Not lit

Not lit

Not lit

Lit

Lit

Lit

Not lit

Not lit

Lit

Figure 7-8. Data Display Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*

Step

6.32

6.33

6.34

6.35

6.36

6.37

6.38

6.39

6.40

6.41

6 .42

6.43

AUUfiJ

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

(UNIT NO.

Operation

Press and release MODULE- 0/1,
IS4, IS2, A8, A6, A4, and A2
pushbutton/lamps .

Observe COMMAND and COMPUTER
MODULE-1, IS4, IS2. A8, A6, A4,
and A2 lamps.

Observe COMMAND and COMPUTER
MODULE-0 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COMPUTER
MODULE-1, IS4, IS2, A8, A6,
A4. and A2 lamps.

Observe COMMAND and COMPUTER
MODULE-0 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release SYL-0/1, IS3,
IS1, A7, A5, A3, and Al push-
button/lamps.

Observe COMMAND and COMPUTER
SYL-1, IS3, IS1, A7, A5, A3, and
Al lamps.

Observe COMMAND and COMPUTER
SYL-0 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

DlIIFItlHIl J KIL MlN OlPlOlftlflMI CMnlYI 1 1 1 1 1 i i i . . i j j —

Normal
Indication

Lit

Not lit

Not lit

Not lit

Lit

Lit

Lit

Not lit

Not lit

Data

' PAMSl NUMBERlfc_.
Figure 7-8. Data Display Checks (Sheet 4)
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*£
k

INTERNATIONAL BUSINESS MACmNES-

UN»T NAME:

Step

6.44
•

8.75

6.76

6.47

6.48

6.49

6.50

6.51

6.52

6.53

6. 54

6.55

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COMPUTER
SYL-1, IS3, IS1, A7, A5, A3 and
Al lamps.

Observe COMMAND and COMPUTER
SYL-0 lamps.

Observe SERIALJZER-PARITY
BIT lamp.

Press and release MODULE-0/1,
SYL-0/1, IS4, IS3, A3, A2, and
Al pushbutton/lamps.

Observe COMMAND and COMPUTER
MODULE-1, SYL-1, IS4, IS3.
A3, A2, and Al lamps.

Observe COMMAND and COMPUTER
MODULE-0 and SYL-0 lamps.

Observe SERIALIZER-PARITY
BIT lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COMPUTER
MODULE-1, SYL-1, IS4, IS3?
A3, A2, and Al lamps.

Observe COMMAND and COM-
PUTER MODULE-0 and SYL-0
lamps.

Observe SERIALIZER-PARITY
BIT lamp. •

Not lit

Lit

Lit

Lit

Not lit

Not lit

Not lit

Lit

Lit

******

Figure 7-8. Data Display Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; IUNIT NO.

Step

6.56

6.57

6.58

6. '60

6.61

6.62

6.63

6.64

6.65

6.66

6.67

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

DieiFK

Operation

Press and release IS2, ISl, and A4
through A8 pushbutton/lamps.

Observe COMMAND and COMPUTER
IS2, ISl, and A4 through A8 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COMPUTER
IS2, ISl, and A4 through A8 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release MODULE-0/1,
SYL-0/1, IS2, ISl, A7, A6, and
A3 pushbutton/lamps.

Observe COMMAND and COMPUTER
MODULE- 1, SYL-1, IS2, ISl, A7,
A6. and A3 lamps.

Observe COMMAND and COMPUTER
MODULE-0 and SYL-0 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COMPUTER
MODULE-1, SYL-1, IS2, ISl, A7.
A6, and A3 lamps.

Normal
Indication

Lit

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Not lit

Data

!H!| ljlKlLlM|N|OlP|0|HlFAiE|3F|PAOO| . NUMBER

Figure 7-8. Data Display Checks (Sheet 6)

V-7-92



INTE
UNIT f
mm^mm^*m

Step

6.68

6.69

6.70

6.71

6.72

EXP

6.73

6.74
i

6.75

6.76

6.77

-RNATIOt
AME:
•— •— «^— •

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

NA

MLDD

MLDD

MLDD

MLDD

MLDD

*AL BUSINESS MACHINES- —-—-—-——•——,

IH^^H^^^^Hll^MMMHnHHM^HH>>^^HBII^^HHHHI^MMMMBMMH

Operation

Observe COMMAND and COMPUTER
MODULE- 0 and SYL-0 lamps.

i
Observe SERIALIZER- PARITY

BIT lamp.

Press and release IS4, IS3, A8, A5,
A4, A2, and Al pushbutton/lamps.

Observe COMMAND and COM-
PUTER-IS4, IS3, A8, A5, A4,
A2 and Al lamps.

Observe SERIALIZER- PARITY
BIT lamp.

Steps 6. 73 through 6. 131 demon-
strate that different combinations
of data addresses can be manually
loaded into the tape reader reg-
ister, compared on correctly, and
displayed. Ignore COMMAND and
COMPUTER lamps not located in
DATA ADDRESS area.

Press and release ADDRESS COM-
PARE- DATA/INS pushbutton/lamp .

Observe ADDRESS COMPARE -
DATA lamp.

Observe ADDRESS COMPARE-
INS lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COM-
PUTER MODULE-0 lamps.

A|i|c|D|C|F|0|H|l|J|K L|M|N|0|P|9 MlMtflOf
J!l,l 1 IJ II 1 1 1 1 111 1 — L

IUNIT NO,
1 Normal
' Indication

Lit

Lit

Lit

Not lit

Lit

Not lit

Lit

Data

- -
rtPAtCS NUMBS* 1
1 A- 1

Figure 7-8. Data Display Checks (Sheet 7)
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INTE
UNIT f

•̂ •̂•̂ ••î

Step

6.78

6.79

6.80

6.81

6.82

6.82.1
6.83

6.84

6.85

6.86

6.86.1
6.87

6.88

tRNATIOI
AME :
•••̂ •̂ ^^^v

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD
MLDD

MLDD

ML BUSINESS MACHINES-

— — — — — — — _ _

Operation

Observe COMMAND and COMPUTER
DS1 through DS4, MODULE- 1, and
OA1 through OA9 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release DS4, DS3, DS2,
DS1. MODULE-0/1, OA9, and OA8
pushbutton/lamps .

Observe COMMAND and COMPUTER-
DS4. DS3, DS2, DS1, MODULE-1,
OA9, and OA8 lamps.

Observe COMMAND and COMPUTER
MODULE-0 lamps. '

Observe PARITY- BIT- RR lamp.
Observe SERIALIZER- PARITY BIT

lamp.

Press and release DS4, DS3, DS2,
DS1, MODULE-0/1, OA9, and
OA8 pushbutton/lamps.

Observe COMMAND and COMPUTER
DS4. DS3. DS2, DS1, MODULE-1,
OA9, and OA8 lamps.

Observe COMMAND and COMPUTER
MODULE-0 lamps.

Observe PARITY BIT-BR lamp.
Observe SERIALIZER- PARITY BIT

lamp.

Press and release OA1 through OA7
pushbutton/lamps .

A|l|c|D|C|F|t|H|l|J|K|L|M|N|0|P|OmiPAU|OfTITI 1 1 JTITrl 1 1 1 rll J_

(UNIT NO.
Normal

Indication

Not lit

Lit

Lit

Not lit

Lit
Not lit

Not lit

Lit

Lit
Lit

Data

jPAffSl NUMSEft 11 IA- 1

Figure 7-8. Data Display Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: IUNIT NO.
Step

6.89

6.89.1
6.90

6.91

6.92

6.93

6.94

6.95

6.96

6. 96. 1

6.97

6.98

6.99

6.100

Ifflc]

Panel

MLDD

MLDD
MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

He IP u

Operation

Observer COMMAND and COM-
PUTER-OA1 through OA7 push-
button/lamps.

Observe PARITY BIT-DR lamp.
Observe SERIA LI ZER- PARITY

BIT lamp.

Press and release OA1 through
OA7 pushbutton/lamp^.

Observe COMMAND and COM-
PUTER- OA1 through OA7 lamps.

Observe SERIALIZER- PARITY
BIT lamp.

Press and release DS4, DS2,
MODULE- 0/1, OA8, OA6, OA4,
and OA2 pushbutton/lamps.

Observe COMMAND and COM-
PUTER- DS4, DS2, MODULE- 1.
OA8, OA6, OA4, and OA2 lamps.

Observe COMMAND and COM-
PUTER MODULE- 0 lamps.

Observe SERIALIZER- PARITY
BIT lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COM-
PUTER- DS4, DS2, MODULE- 1,
OA8, OA6, OA4, and OA2 lamps.

Observe COMMAND and COM-
PUTER MODULE- 0 lamps.

Observe SERIALIZER- PARITY
BIT lamp.

|H|I|J|K|L|MIHIOIPIQIRIPAOC|O

Normal
Indication

Lit

Not lit
Not lit

Not lit

Lit

Lit

Not lit

Not lit

Not lit

Lit

Lit

FfrAftfSl _*

Dita

JMBCft

Figure 7-8. Data Display Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES- ' ""^
UNIT K••••̂ •••Mi

Step

6.101

6.102

6.103

6.104

6.105

6.106

6.107

6.108

6.109

6.110

6.111

mini

IAME •-««•«•••

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

1 UNIT NO.

Operation

Press and release DS3, DS1, OA9,
OA7, OA5, OA3. and OA1 push-
button/lamps.

Observe COMMAND and COMPUTER-
DS3, DS1, OA9, OA7, OA5, OA3,
and OA1 lamps.

Observe SERIALIZE!*- PARITY BIT
lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND andCOMPUTER-
DS3, DS1, OA9, OA7, OA5, OA3,
and OA1 lamps.

Observe SERIALIZER- PARITY DIT
lamp.

Press and release DS1 through DS4
and OA1 through OA3 pushbutton/
lamps .

Observe COMMAND and COM-
PUTER-DS1 through DS4 and OAl
through OA3 pushbutton/lamps.

Observe SERIALIZER-PARITY BIT
lamp.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

i
Observe COMMAND and COM-

PUTER-DS1 through DS4 and OAl
through OA3 lamps.

Normal
Indication

Lit

Not lit

Not lit

Lit

Lit

Not lit

Not lit

Data

1

Mf.FlilHI.IJIKILIMlNlOIPJOimPMtlOflWai NUMMM |

Figure 7-8. Data Display Checks (Sheet 10)
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INTC
UNIT N

Step

6.112

6.113

6.114

6.115

6.116

6.117

6.118

6.119

6.120

6.121

6.122

.RNATIONAL BUSINESS MACHINES-
AME:

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

IUNIT NO,

Operation

Observe SERIALIZER- PARITY BIT
lamp.

Press and release MODULE-0/1 and
OA4 through OA9 pushbutton/
lamps.

Observe COMMAND and COMPUTER
MODULE- 1 and OA4 through OA9
lamps.

Observe COMMAND and COMPUTER
MODULE -0 lamp.

Observe SERIALIZER- PARITY BIT
lamp .

Press and release COMMAND DE-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COMPUTER
MODULE- 1 and OA4 through OA9
lamps.

Observe COMMAND and COMPUTER
MODULE-0 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Press and release DS4, DS3,
MODULE-0/1, OA9, OA7, OA6,
and OA3 pushbutton/lamps.

Observe COMMAND and COMPUTER
DS4, DS3, MODULE-1, OA9, OA7,
OA6, and OA3 lamps.

Normal
Indication

Lit

Lit

Not lit

Not lit

Not lit

Lit

Lit

Lit

Data

<i

•

.

$>..

-i

Ir . i i i n n i i i l i n n m i n n ii n n n || \m ' •••
• I II If f T I I 1 I I I 1 11 11 11 •*• I

Figure 7-8. Data Display Checks (Sheet 11)
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INTERNATIOf
UNIT NAME^

Step

6.123

6.123

6.125

6.126

6.127

6. 12b

6.129

6. 13'i

6.131

EXP

6.132

AJBIC
JlL

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDL>

MLDD

MLDJ

M LDI

NA

M LI )D

B|E|F|0
1 1 J

JAL BUSINESS MACHINES-

lUNIT NO.

Operation

Observe COMMAND and COM-
PUTER MODULE- 0 lamps.

Observe SEKIAIJZER-PAWTY
LIT lamp.

Press iuid release COMMAND DIS-
PI.AY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Observe COMMAND and COM-
PUTER- DS4. DS3. MODUI.E-1,
OA9, OA7, OAG, and OA3 lamps.

Observe COMMAND and COM-
PUlEav- MODI LE-i. lan.ps.

Observe SERIAL1ZER- PARITY
BIT lamp.

Press and release DS2, DS1, OA8.,
OA5, OA4, OA2, and OA1 imsh-
nutton/ lamps.

OU erve COMMAND and COM-
PUTKR >S2. DS1, OA8, OA5.
OA4. OA2 :-. nd OA1 lamps.

Observe frKRIALI/ER- PARITY
BIT lan.j).

Steps 6. I..-.' t'- rough 6. 142 demua-
strate lhat the DISP I A V- SIN 1 LE
and DISPLAY-REPEA1 leatares
of the data display are functioning
properly.

Set MODE CONTROL switch to
DISPLAY- SINGLE.

H l l l J K LlMlNlO PlOlRlPAOClOf1 r • 1 1 1 1 1 1 I

Normal
Indication

Not lit

Not lit

Not lit

I it

Lit

Lit

Not lit

Dnta

1

' PAOESI NUMBERU-

Figure 7-8. Data Display Checks (Sheet 12)
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f

INTERNATIONAL BUSINESS MACHINEI-
UNtT NAME i

Step

' 6. 133

6.134

6.135

16.136

6.137

6.138

t.139

6.140

€.141

6.142

EXP

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

NA

(UNIT NO,

Operation

Press and release COMMAND DIS-
PLAY RESET pushbutton/lamp.

Observe COMMAND- DS2, DS1, OA8,
OA5, OA4, OA2,. and OA1 lamps.

Observe SERIAUZER- PARITY BIT
lamp.

Press and release OA4, OA3, OA2,
and CbMPTR DISPLAY RESET
pushbutton/lamps in succession.

Observe COMMAND-OA4, OA3, and
OA2 lamps.

Observe SERIALIZER- PARITY BIT
lamp.

Set PROG REG A-l toggle switch' to
on (up).

Observe COMPUTER-OP4, OPS,
OP2, OP1, OA4, OA3, OA2, and
25 lamps.

Set MODE CONTROL switch to DIS-
PLAY-REPEAT.

Observe that DATA area COM-
PUTER lamps indicate an advanc-
ing binary count.

Steps 6. 143 through 6. 163 demon-
strate that the central processor
can be placed in PROG CYCLE-
ADR HOLD, SINGLE STEP, and
REPEAT modes of operation by a
data display address compare.

Normal
Indication -

Not lit

Lit

Lit

Not lit

Lit

»

" J>»U

r >

f -

In. ir.ir,n Jl if i f i i iP i r i l l l ' l lMMI J M I . I I 7 ; i f / J »»V •rrMh.™

Figure 7-8. Data Display Checks (Sheet 13)
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INTERNATIOI
UNIT NAME:
Step

6.143

6.144

6.145

6.146

6.147

6.148

6.149

6.150

6.151

6.152

6.153

AIBICJlL

Panel

MLDD

MLDD

MLDD

PD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

PD

D E P 0

4AL BUSINESS MACHINES-

(UNIT NO.

Operation

Set DISPLAY SELECT switch to
A 1 3- DATA.

Set MODE CONTROL switch, to
PROG CYCLE- ADR HOLD.

Observe that binary count indicated
on DATA area COMPUTER lamps
stops advancing.

Press and release ADVANCE push-
button several times.

Observe that binary count indicated
on DATA area COMPUTER lamps
advances every second tinu- the
ADVANCE pushbutton/lamp i-s

actuated.

Press and release ADDRESS COM-
PARE- DATA/INS pushbutton/
lamp.

Observe ADDRESS COMPARE-
DATA lamp.

Observe ADDRESS COMPARE-
INS lamp.

Press and release A5. A4, A3,
and Al pushbutton/lamps.

Set MODE CONTROL switch to
PROG CYCLE- REPEAT.

Press and release RESET- MA-
CHINE pushbutton.

H 7 J K rfSJlw 0 P 0 R PAGE Of
1 i -

Normal
Indication

Not lit

Lit

D-ita

1

' PAOES NUMBER
A-

Figure 7-8. Data Display Checks (Sheet 14)

V-7-100



INTE

UNIT N
^^^•IM^^

Step

6.154

6.155

6.156

6.157

6.158

6.159

6.160

6. 161

6.162

6.163

AJBIC
JIL

iRNATIONAL BUSINESS MACHINES- ' "
IAME '.«— •••̂

Panel

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

lUNIT NO.

Operation

Observe that DATA area COM-
PUTER lamps indicate an advanc-
ing binary count.

Press and release Al pushbutton/
lamp.

Observe that binary count indicated
on DATA area COMPUTER lamps
stops advancing.

Press and release COMMAND
DISPLAY RESET pushbutton.

Set DISPLAY SELECT switch to
AI3-IA and MODE CONTROL
switch to PROG CYCLE- SINGLE
STEP.

Observe COMPUTER- 8 lamp.

Observe COMPUTER- Al through
A8 and 1 through 7 lamps.

Press and release ADVANCE push-
button.

Observe COMPUTER- Al and 7
lamps.

Observe COMPUTER- A2 through
A8, 1 through 6, and 8 lamp.

D|CJF|0|H|I|J|K|L|H|N
1 1 PI ITI PI I

blplolRrpAttlbf-rm 1

Normal
' Indication

Lit

Not lit

Lit

Not lit

Dita

1

1PAOE3I NUMBER
1 JA-

Figure 7-8. Data Display Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

A B C

Panel

NA

TRMC

TRMC

PD

TRMC

TRMC

TRMC

TRMC

PD

MLDD

MLDD

MLDD

MLDD

0 E F C

Operation

Steps 7. 1 through 7. 12 substantiate
that pushbutton/lamps and switches
which affect central processor
operation are in the correct con-
figuration.

Observe AUTO lamp (press and
release if lit).

Observe MANUAL lamp.

Verify that PROG REG A- SIGN and
125 toggle switches are off (duwn).

Observe FREE RUN SS lamp (press
and release if lit).

Observe SELF CHECK lamp (press
and release if not lit).

Observe ML lamp (press and release
if l i t) .

Observe DD lamp.

Observe MAN CST lamp (press and
release if lit).

Observe ADDRESS COMPARE-DATA
lamp (press and release if lit).

Observe ADDRESS COMPARE- INS
lamp.

Set MODE CONTROL switch to PROG
CYCLE-ADR HOLD.

Press and release COMMAND DIS-
PLAY RESET pushbuttons.

i H I J K L M N O P Q R PAGE

Normal
Indication

Not lit

Lit

Not lit

Lit

Not lit

Lit

Not lit

Lit

Data

'

PAGES NUMBER
or ., A-

Figure 7-9. Central processor Manual Checks (Sheet 1 of 56)

V-7-102



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

A B C

Panel

NA

MLDD

MLDD

PD

MLDD

PD

PD

CE

CE

PD

PD

D E F (

Operation

Steps 7. 13 through 7. 87 demonstrate
that the single instruction advance
feature is functioning properly
and that the MEMORY ADDRESS
SYLLABLE, SECTOR, IM, and
DM lamps on PD panel display
correct information.

Press and release A5 and A4 push-
button/lamps.

'Observe COMMAND- A5 and A4 lamps

Press and release RESET- MA-
CHINE pushbuttons.

Observe COMPUTER-MODULE-0.
SYL-0, A5 and A4f lamps.

Observe HOPSAVE REG lamp
(press and release if lit).

Observe MEM ADD REG lamp
(press and release if not lit).

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE INST.

Press and release ADVANCE push-
buttons .

Observe A5, A4, Al, SYLLABLE-0,
IMO, and DM0 lamps.

Observe A2, A3, A6 through A9,
SYLLABLE- 1, IS1 through LS4,
DS1 through DS4, IM1, and DM1
lamps.

» H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

Not lit

Lit

Lit

Not lit

Data

PAGES NUMBER
or . A-

Figure 7-9. Central Processor Manual Checks (Sheet 2)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: ( U N I T NO.

Step

7.23

7.24

7.25

7.26

7.27.

7.28

7.29

7.30

7.31

7.32

7.33

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD-

PD

PD -

D E F C

Operation

Press and release ADVANCE push-
buttons.

Observe Al through A7, SYLLABLE-
0, DS2, DS1, IMO, and DM0 lamps.

Observe A9. A8, SYLLABLE- 1. IS1
through IS4, DS4, DS3, IM1, and
DM1 lamps.

Press and release MEM ADD REG
pushbutton/lamp.

Observe Al through A7, SYLLABLE-
0; DS2, DS1, IMO, DM0, and MEM
ADD REG lamps.

Press and release HOPSAVE REG
pushbutton/lamp.

Observe A5, A4, A2, SYLLABLE-0,
IMO, DM0, and HOPSAVE REG
lamps.

Observe A6 through A9, A3, Al,
SYLLABLE- 1, IS1 through IS4,
DS1 through DS4, IM1, and DM1
lamps .

Press and release ADVANCE push-
buttons .

Observe A8, SYLLABLE-0, DS2,
DS1, IMO, and DM0 lamps.

Observe Al through A7, A9, IS1
through IS4, DS4, DS3, IM1, and
DM1 lamps.

i H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

Not lit

Lit

Not lit

Lit

Not lit

Data

PAGES NUMBER
or , A-

Figure 7-9. Central Processor Manual Checks (Sheet 3)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: l U N I T NO.

Step

7.34

7.35

7.36

7.37

7.38

7.39

7.40

7.41

7.42

7.43

7.44

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F <

Operation

Press and release MEM ADD REG
pus hbutton/ lamp .

i
Observe A8, SYLLABLE-0, DS2,

DS1, IMO, and DM0.

Press and release HOP SAVE REG
pushbutton/lamp.

Observe A4 through A8, SYLLABLE-
0, IS2, IS1, DS3, DS1, IMO. DM0,
and MEM ADD REG lamps.

Observe Al through A3, SYLLABLE-
1, IS4, 1S3, DS4, DS2, IM1, and
DM1 lamps.

Press and release ADVANCE push-
buttons.

Observe A7, A5, A3, Al, SYL-
LABLE- 1, IS3, LSI, DS1 through
DS4. IMO, and DM0 lamps.

Observe A9, A8, A6, A4, A2,
SYLLABLE-0, IS4, IS2, IM1, and
DM1 lamps.

Press and release MEM ADD REG
pushbutton/lamp .

Press and release HO PSA VE REG
pushbutton/lamp.

Observe Al, A4 through A8, SYL-
LABLE-0, IS2, B31, DS3, DS1,
IMO, DM0, and HOPSAVE REG
lamps.

S H I J K L M N O P O R PAGE
(

Normal
Indication

Not lit

Lit

Not lit

Lit

Not lit

Lit

Data

(PAGES NUMBER
3F| , A-

Figure 7-9. Central Processor Manual Checks (Sheet 4)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME-. UNIT NO.

Step

7.45

7.46

7.47

7.48

7.49

7.50

7.51

7.52

7.53

7.54

7.55

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

Operation

Observe A9, A3, A2, Al, SYL-
LABLE-1, IS4. IS3. DS4, DS2,
IM1, and DM1 lamps.

Press and release ADVANCE push-
buttons.

Observe A7, A5, A3, A2, SYL-
LABLE- 1, IS3, IS1, DS1 through
DS4, IMO, and DM0 lamps.

Observe A9, A8, A6, A4, Al. SYL-
LABLE-0, IS4, IS2, IM1, and DM1
lamps. " '

Press and release HOPSAVE REG
pushbutton/lamps .

Press and release MEM ADD REG
pushbutton/lamp.

Observe A8, A5, A4. A2, Al, SYL-
LABLE-0. IS4, IS3, IMO. DM1,
and MEM ADD REG lamps.

Observe A9. A7, A6, A3, SYL-
LABLE- 1. IS2, IS1, DS1 through
DS4, IM1, and DM0 lamps.

Press and release ADVANCE push-
buttons.

Observe A7, A6, A3, SYLLABLE- 1,
IS2, LSI, DS4, DS2, IM1, and DM1
lamps .

Observe A9, A8, A5, A4, A2, Al,
SYLLABLE-0, IS4, IS3, DS3, DS1,
IMO, and DM0 lamps.

D E F 6 H 1 J K L M N O P O R PAGE

Normal
Indication

Not lit

Lit

Not lit

Lit

Not lit

Lit

Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-9. Central Processor Manual Checks (Sheet 5)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME-- UNIT NO.

Step

7.56

7.57

7.58

7.59

7.60

7.61

7.62

7.63

7.64

7.65

7.66

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F C

Operation

Press and release MEM ADD REG
pushbutton/lamp.

Press and release HOPSAVE REG
pushbutton/lamp.

Observe A8, A5. A4. A3, SYL-
LABLE-0, IS4, IS3, IMO, DM1.
and HOPSAVE REG lamps.

Observe A9, A7. A6, A2, Al, SYL-
LABLE-1. IS2. IS1, DS1 through
DS4, IM1, and DM0 lamps.

Press and release ADVANCE push-
buttons.

Observe A7, A6, A3, Al, SYL-
LABLE-1, IS2, IS1, DS4, DS2,
IM1, and DM1 lamps.

Observe A9, A8, A5, A4, A2, Al.
SYLLABLE-1. IS2, IS1, DS4,, DS2,
IMO, and DM0 lamps.

Press and release HOPSAVE REG
pushbutton/ lamp.

Press and release MEM ADD REG
pushbutton/ 1 amp .

Observe A7, A6, A3, Al, SYL-
LABLE-1, IS2, ESI, DS4, DS2.
IM1, DM1, and MEM ADD REG
lamps.

Observe A9, A8, A5, A4, A2, . SYL-
LABLE- 0, IS2, IS1, DS4, DS2,
IMO, and DM0 lamps.

J H I J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

Lit

Not lit

Lit

Not lit

Data

PAGES NUMBER
Of . A-

Figure 7-9. Central Processor Manual Checks (Sheet 6)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.67

7.68

7.69

7.70

7.71

7.72

7.73

7 .74

7.75

7.76

7.77

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F (

Operation

Press and release ADVANCE push-
buttons.

Observe A8. A6, A4, A2, SYL-
LABLE-0. IS4. IS2, DS4, DS3.
IM1, and DM0 lamps.

Observe A9, A7. A5. A3, Al.
SYLLABLE- 1, IS3. IS1, DS2. DS1.
IMO. and IM1 lamps.

Press and release MEM ADD REG
pushbutton/lamp.

Press and release HOPSAVE REG
pushbutton/lamp.

Observe A7, A6, A3, A2. SYL-
LABLE- 1, IS2, IS1, DS4, DS2.
IM1. DM1, and HOPSAVE REG
lamps .

Observe A9, A8, A5, A4. Al.
SYLLABLE-0, IS4, IS3, DS3. DS1,
IMO, and DM0 lamps.

Press and release ADVANCE push-
buttons.

Observe A8, A6, A4, A2, Al.
SYLLABLE-0, IS4, IS2, DS4, DS3,
IM1, and DM1 lamps.

Observe A9, A7, A5, A3, SYL-
LABLE- 1, IS3, IS1, DS2. DS1,
IMO, and DM0 lamps.

Press and release HOPSAVE REG
pushbutton/lamp.

i

J H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

Lit

Not lit

Lit

Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-9. Central Processor Manual Checks (Sheet 7)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME-- . [ U N I T NO.
Step

7.78

7.79

7.80

7.81

7.82

7.83

7.84

7.85

7.86

7.87

EXP

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

NA

D E F (

Operation

Press and release MEM ADD REG
pushbutton/lamp.

Observe A3, A2, Al. SYLLABLE-1,
IS3, IS4, DS1 through DS4, DM1
and MEM ADD REG lamps.

Observe A4 through A9, SYLLABLE-
0. IS1, IS2, IM1, and DM0 lamps.

Press and release ADVANGE push-
button/lamp.

Observe A8, SYLLABLE-1. IS1
through IS4, IM1, and DM0 lamps.

Observe A9, Al through A7. SYL-
LABLE-0, DS1 through DS4, IMO,
and DM1 lamps.

Press and release MEM ADD REG
pushbutton/lamp.

Press and release HOPSAVE REG
pushbutton/lamp.

Observe A4, SYLLABLE-1, IS4,
IS3, DS1 through DS4, IM1, DM1,
and HOPSAVE REG lamps.

Observe A5 through A9, A3, A2,
Al, SYLLABLE-0, IS2, ESI, IMO,
and DM0 lamps.

Steps 7. 88 through 7. 158 demonstrate
that the single phase advance
feature is functioning properly and
that the ACCUMULATOR and
MEMORY BUFFER, REGISTER
lamps on CE panel display correct
information.

5 H I J K L M N O P Q R PAGE
• . . ••• (

Normal
Indication

Lit

Not lit

Lit

Not lit

Lit

Not lit

.••

Data

IPAGES NUMBER !
*\ • A-

Figure 7-9. Central Processor Manual Checks (Sheet 8)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
Step

7.88

7.89

7.

7.

90

91

7.92

7.

7.

93

94

7.95

7.96

7.97

7.98

7.99

7.100

A B C

Panel

CE

CE

CE

pb

CE

CE

CE

PD

CE

CE

CE

CE

CE

D E F (

Operation

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE PHASE.

Observe ACC DISPLAY ENABLE
lamp (press and release if not lit).

Observe MEM BUFFER REG lamp
(press and release if not lit).

Observe TRANS REG lamp (press
and release if lit).

Press and release ADVANCE push-
button/lamp.

Observe BIT 14 lamp. .

Observe BIT 1 through BIT 13 lamps.

Observe DATA-1 through 13 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BIT 1 through BIT 13 lamps.

Observe BIT 14 lamp.

Press and release ADVANCE push-
button/lamp twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 1 of Table 1 .

5 H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

Not lit

Lit

Not lit

Not lit

Lit

Not lit

Data

PAGES NUMBER
OF A-

•7- ? '/

Figure 7-9. Central Processor Manual Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
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Note: An X denotes a lamp is lit. A O denotes a "don't care" condition. The absence of a symbol indicates a lamp is out.
Table 1. Accumulator and Memory Buffer Register Lamp Status
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INTERNATIONAL BUSINESS MACHINES-
U N I T N A M E ; UNIT NO.

Step

7. 101

7.102

7.103

7.104

7.105

7.106

7. 107

7.108

7.109

7.110

A 3 JC-

Panel

PD

CE

CE

PD

CE

CE

PD

CE

CE

PD

Operation

Observe that the status of the DATA
lamps is as shown for test 1 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 2 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 2 of
Table 1 .

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is .as
shown for test 3 of Table 1 .

Observe that the status of the DATA
lamps is as. shown for test 3 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 4 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 4 of
Table 1.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.111

7.112

7,113

7.114

7.115

7.116

7.117

7.118

7.119

7.120

A B C

Panel

CE

CE

PD

CE

CE

PD

CE

CE

PD

CE

D E F <

Operation

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 5 of Table 1 .

Observe that the status of the DATA
lamps is as shown for test 5 of
Table 1.

Press and release ADVANCE push-
button .

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 6 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 6 of
Table 1.

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 7 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 7 of
Table 1.

Press and release ADVANCE push-
button.
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INTERNATIONAL BUSINESS MACHINES- '
UNIT NAME: UNIT NO.
Step

7.121

7.122

7.123

7.124

7.125

7.126

7.127

7.128

7.129

A B C

Panel

CE

PD

CE

CE

PD

CE

CE

PD

CE

D E F (

Operation

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 8 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 8 of
Table 1.

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
DUFFER REGISTER lamps is as
shown for test 9 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 9 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 10 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 10 of
Table 1.

Press and release ADVANCE push-
button twice.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.130

7.131

7.132

7.133

7.134

7.135

7.136

7.137

7.138

7.139

A B C

Panel

CE

PD

CE

CE

PD

CE

CE

PD

CE

•CE

D E F (

Operation

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 11 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 11 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 12 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 12 of
Table 1.

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 13 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 13 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 14 of Table 1.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.140

7.141

7.142

7.143

7.144

7.145

7.146

7.147

7.148

7.149

A B C

Panel

PD

CE

CE

PD

CE

CE

PD

CE

CE

PD

Operation

Observe that the status of the DATA
lamps is as shown for test 14 of
Table 1 .

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 15 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 15 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 16 of Table 1 .

Observe that the status of the DATA
lamps is as shown for test 16 of
Table 1. i

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 17 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 17 of
Table 1.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.150

7.151

7.152

7.153

7.154

7.155

7.156

7.157

7T158

EXP

A B C

Panel

CE

CE

PD

CE

CE

PD

CE

CE

PD

NA

D E F C

Operation

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 18 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 18 of
Table 1 .

Press and release ADVANCE push-
button twice.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 19 of Table 1.

Observe that the status of the DATA
lamps is as shown for test 19 of
Table 1.

Press and release ADVANCE push-
button.

Observe that the status of the
ACCUMULATOR and MEMORY
BUFFER REGISTER lamps is as
shown for test 20 of Table 1 .

Observe that the status of the DATA
lamps is as shown for test 20 of
Table 1.

Steps 7. 159 through. 7.207 substantial!
that the PHASE and BIT GATE
lamps on CE panel display correct
information and that the single bit
advance feature is functioning
Drooer lv .
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.159

7.160

7.161

7.162

7.163

7.164

7.165

7.166

7.167

7.168

7.169

7.170

7.171

7.172

A B C

Panel

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

D E F C

Operation

Observe TIMING DISPLAY ENABLE
lamp (press and release if not lit).

Press and release ADVANCE push-
button.

Observe PHASE-A and BG10 lamps.

Observe PHASE-B and C, BG1
through BG9, and BG11 through
BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe PHASE-B and BG2 lamps.

Observe PHASE-A and B, BG1, and
BG2 through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe PHASE-C and BG1 lamps.

Observe PHASE-A and B and BG2
through BG14 lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE BIT.

Press and release ADVANCE push-
button/lamp.

Observe BG2 lamp.

Observe BG1 and BG3 through BG14
lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: ( U N I T NO.

Step

7 173

7.174

7.175

7.176

7.177

7.178

7.179

7.180

7.181

7.182

7.183

7. 184

7.185

7.186

7.187

A B C

Panel1

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

D E F (

Operation

Press and release ADVANCE push-
button/lamp.

Observe BG3 lamp.

Observe BG1, BG2. and BG4 through
BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG4 lamp.

Observe BG1, BG2, BG3, and BG5
through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG5 lamp.

Observe BG1 through BG4 and BG6
through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG6 lamp.

Observe BG1 through BG5 and BG7
through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG7 lamp.

Press and release ADVANCE push-
button/lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: 1 UNIT NO.

Step

7,188

7.189

7.190

7.191

7.192

7.193

7.194

7.195

7.196

7.197

7.198

7.199

7.200

7.201

7.202

AjeTc1

Panel

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

D E F (

Operation

Observe BG8 lamp.

Observe BG1 through BG7 and BG9
' through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG9 lamp.

Observe BG1 through BG8 and BG10
through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG10 lamp.

Observe BG1 through BG9 and BG11
through BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG11 lamp.

Observe BG1 through BG10, BG12,
BG13, and BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe BG12 lamp.

Observe BG1 through BG11, BG13,
and BG14 lamps.

Press and release ADVANCE push-
button/lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.203

7.204

7.205

7.206

7. 207

EXP

7.208

7.209

7.210

7.211

7.212

A B C

Panel

CE

CE

CE

CE

CE

NA

CE

MLDD

MLDD

PD

MLDD

D E F (

Operation

Observe'BGIS lamp.

Observe DG1 through BG12 and
BG14 lamps.

Press and release ADVANCE push-
button/lamp.

Observe PHASE- C and BG14 lamps.

Observe PHASE-A and B and BG1
through BG13 lamps.

Steps 7 . 208 through 7 . 246 demonstrate
that the OP CODE lamps on PD
panel display correct information.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbuttons.

Press and release MODULE -0/1,
IS4, IS2, A8, A6, A4, and A2
pushbutton/lamps (INSTRUCTION
ADDRESS area).

Press and release ADVANCE push-
button/lamp.

Observe COMMAND and COMPUTER
-MODULE-1, SYL-0, IS4, IS2, A8,
A6, A4, and A2 lamps. (INSTRUC-
TION ADDRESS area. )
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.

7.

7.

7.

7.

7.

7.

7.

7.
\

7.

7.

A

213

214

215

216

217

218

219

220

221

222

223

B C

Panel

MLDD

MLDD

PD

CE

CE

'PD

CE

MLDD

MLDD

CE .

MLDD

Operation

Observe COMMAND and COM-
PUTER-MODULE-0, SYL-1, IS2,
ESI, A7, A5, A3, and Al lamps.
(INSTRUCTION ADDRESS area. )

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE INST.

Press and release ADVANCE push-
button.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE PHASE.

Press and release ADVANCE push-
button three times.

Observe OP1 through OP4 lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Press and release COMMAND
DISPLAY RESET and COMPTR
DISPLAY RESET pushbuttons.

Press and release MODULE-0/1,
SYL-0/1, IS4, ES3, IS2, El, A8
A4, and A3 pushbutton/lamps.
(INSTRUCTION ADDRESS area. )

Press and release ADVANCE push-
button.

Observe COMMAND and COM-
PUTER-MODULE- 1, SYL-1, IS4,
ES3, ES2, El, A8, A4, and A3
lamps. (INSTRUCTION ADDRESS
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.224

7.225

7.226

7.227

7.228

7.229

7.230

7.231

7.232

7.233

7.234

A B C

Panel

MLDD

CE

PD

PD

PD

CE

PD

MLDD

MLDD

PD

MLDD
t

D E F (

Operation

Observe COMMAND and COM-
PUTER-MODULE-0, SYL-0, A7,
A6, A5, A2, and Al lamps.
(INSTRUCTION ADDRESS area. )

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE INST. •

Press and release ADVANCE push-
buttons .

Observe OP1 and OP3 lamps.

Observe OP2 and OP4 lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Set PROG REG A- SIGN toggle switch
to on (up).

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbutton.

Press and release A6, A3, A2, and
Al pushbutton/lamps.

Press and release ADVANCE push-
buttons .

Observe COMMAND and COM-
PUTER-MODULE-0, SYL-0, A6,
A3, A2, and Al lamps. (INSTRUC-
TION ADDRESS area. )
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.235

7.236

7.237

7.238

7.239

7. 240

7.241

7.242

7.243

7.244

7.245

7.246

EXP

A B C

Panel

MLDD

CE

CE

CE

PD

PD

PD

PD

PD

PD

PD

PD

NA

Operation

Observe COMMAND and COM-
PUTER-MODULE-1, SYL-1, A6,
A3, A2, and Al lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE INST.

Press and release ADVANCE push-
button.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE PHASE.

Observe OP1 through OPS lamps.

Observe OP4 lamp.

Press and release ADVANCE push-
button three times.

Observe OP1, OP2, and OP4 lamps.

Observe OP3 lamp.

Press and release ADVANCE push-
button/lamp three times.

Observe OP2 and OPS lamps.

Observe OP1 and OP4 lamps.

Steps 7. 247 through 7. 323 sub-
stantiate that the manual machine
reset and halt reset features are
functioning properly.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

7.247

7.247.1

7.248

7.249

7.250

7.251

7.252

7.253

7.254

7.255

7.256

7.257

7.258

A B C

Panel

CE

TRMC

TRMC

TRMC

MLDD

MLDD

MLDD

PD

MLDD

MLDD

MLDD

MLDD

MLDD

Operation

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Press and release ML/DD push-
button/lamp.

Observe ML lamp.

Observe DD lamp.

Set MODE control switch to DIS-
PLAY-REPEAT.

Press and release COMMAND DIS-
PLAY RESET and COMPTR DIS-
PLAY RESET pushbutton/lamp.

Press and release OP4, OP2. OP1,
OA4, OA3, OA2. and OA1 push-
button/lamps.

Press and release RESET-MA-
CHINE pushbutton/lamp.

Press and release REPEAT/RE-
PEAT pushbutton/lamp.

Observe REPEAT lamp.

Observe REPEAT lamp.

Observe COMMAND and COM-
PUTER-MODULE-0 OP4, OP3,
OP2, OP1, OA4, OA3, OA2, and
OA1 lamps (DATA ADDRESS area).

Observe COMMAND and COMPU-
TER-DS1 through DS4, MODULE-
1, and OA5 through OA9 lamps.
(DATA ADDRESS area. )
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.259

7.260

7.261

7.262

7.263

7.264

7.265

7.266

7.267

7.268

7.269

7.270

7.271

7.272

A B C

Panel

PD

MLDD

MLDD

MLDD

TRMC

TRMC

TRMC

MLDD

MLDD

MLDD

MLDD

MLDD

PD

MLDD

Operation

Set PROG REG A- SIGN toggle switch
to off.

Press and release REPEAT/RE-
PEAT pushbutton/lamp.

Observe REPEAT lamp.

Observe REPEAT lamp.

Press and release ML/DD push-
button/lamp.

Observe ML lamp.

Observe DD lamp.

Verify that DISPLAY SELECT switch
is set to AI3-DATA.

Press and release ADDRESSi
COMPARE- DATA/INS pushbutton/
lamp.

Observe ADDRESS COMPARE- DATA
lamp.

Observe ADDRESS COMPARE- INS
lamp.

Press and release OA4, OA3, and
OA2 pushbutton/lamps.

Set PROG REG A- SIGN toggle switch
to on.

Observe COMMAND and COMPUTER-
MODULE -0, OA4, OA3, andOA2
lamps (DATA ADDRESS area).
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.273

7.274

7.275

7.276

7.277

7.278

7.279

7.280

7.281

7.282

7.283

7.284

7.285

7.286

A B C

Panel

MLDD

MLDD

MLDD

PD

PD

MLDD

MLDD

PD

PD

MLDD

MLDD

PD

PD

PD

D E F (

Operation

Observe COMMAND and COM-
PUTER-DS4. DS3, DS2, DS1,
MODULE-1, OA6 through OA9,
and OA1 lamps . (DATA ADDRESS
area. )

Observe COMPUTER-25 lamp.

Observe COMPUTER- SIGN and 2
through 24 lamps.

Observe that P40 lamp is flashing.

Press and release RESET-MACHINE
pushbutton/lamp.

Observe COMPUTER- 24 lamp.

Observe COMPUTER- SIGN, 1
through 23, and 25 lamps.

Observe P40 lamp.

Press and release RESET- MACHINE
pushbutton/lamp .

Observe COMPUTER- 24 and 25
lamps.

Observe COMPUTER-SIGN and 1
through 23 lamps.

Observe P40 lamp.

Press and hold RESET- HALT push-
button/lamp.

Observe P40 lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I U N I T NO.

Step

7.287

7.288

7.289

7.290

7.291

7.292

7.293

7.294

7.295

7.296

7.297

7.298

7.299

A B C

Panel

MLDD

MLDD

PD

MLDD

MLDD

PD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

D E F 1

Operation

Observe COMPUTER- 24 and 25
lamps.

Observe COMPUTER- SIGN and 1
through 23 lamps.

Release RESET- HALT pushbutton/
lamp.

Observe COMPUTER- 23 lamp.

Observe COMPUTER-SIGN, 1
through 22, 24, and 25 lamps.

Observe P40 lamp.

Press and release ADDRESS COM-
PARE-DATA/INS pushbutton/lamp.

Observe ADDRESS COMPARE-DATA
lamp.

Observe ADDRESS COMPARE- INS
lamp.

Press and release A6, A3, A2, and
Al pushbutton/lamps.

Observe COMMAND and COMPUTER-
MODULE-0, SYL-0, A6, A3, A2,
and Al lamps (INSTRUCTION
ADDRESS area).

Observe COMMAND and COMPUTER-
MODULE- 1, SYL-1, A8, A7, A5,
A4, and Al lamps (INSTRUCTION
ADDRESS area).

Set MODE CONTROL switch to
PROG CYCLE- ADR HOLD.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME; UNIT NO.

Step

7.300

7.301

7.302

7.303

7.304

7.305

7.306

7.307

7. 308

7.309

7.310

7.311

7.312

7.313

A B C

Panel

PD

CE

PD

PD

PD

PD

PD

PD

PD

MLDD

MLDD

MLDD

MLDD

MLDD

D E F (

Operation

Observe P40 lamp.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE INST.

Press and release MEM ADD REG
pushbutton/lamp.

Observe MEM ADD REG lamp.

Press and release HOPSAVE REG
pushbutton/lamp .

Observe HOPSAVE REG lamp.

Press and release ADVANCE push-
button twice.

Observe A6, A4, and Al lamps.

Observe A9, A8, A7, A5, A3, and
A2 lamps.

Set MODE CONTROL switch to DIS-
PLAY-REPEAT. •

Press and release ADDRESS COM-
PARE-DATA/INS pushbutton/lamp.

Observe ADDRESS COMPARE- DATA
lamp.

Observe ADDRESS COMPARE-INS
lamp.

Press and release OA4, OA3, and
OA2 pushbutton/lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

7.314

7.315

7.316

7.317

7.318

7.319

7.320

7.321

7.322

7.323

EXP

7.324

7.325

A B C

Panel

PD

PD

PD

PD

PD

CE

CE

MLDD

MLDD

PD

NA

PD

PD

•
0 E F C

Operation

Press and release RESET-HALT
pushbutton/lamp.

Observe A6, A4, and Al lamps.

Observe A9, A8, A7, A5, A3, and
A2 lamps.

Press and release RESET-MACHINE
pushbutton/lamp.

Observe A6, A4, and Al lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Press and release ADVANCE push-
button/lamp.

Observe COMPUTER- 23. and 25
lamps.

Observe COMPUTER-SIGN and 1
through 22, and 24 lamps.

Observe P40 lamp.

Steps 7. 324 through 7. 455 substanti-
ate that data can be correctly
entered in the central processor
with the PROG REG A and B toggle
switches and that PI through P40
lamps display correct information.

Set PROG REG A- 2, 7, and 12 toggle
switches to on (up).

Verify that all other PROG REG-A
and B toggle switches are off
(down).
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME : . | UNIT NO.

Step

7.326

7.327

7.328

7.329

7.330

7.331

7.332

7.333

7.334

7.335

7.336

7.337

7.338

7.339

A B C

Panel

PD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

MLDD

PD

MLDD

PD

PD

PD

MLDD

Operation

Press and release RESET- MACHINE
pushbutton/lamp.

Press and release COMMAND DIS-
PLAY RESET pushbutton/lamp.

Press and release ADDRESS COM-
PARE-DATA/INS lamp.

Observe ADDRESS COMPARE-DATA
lamp.

Observe ADDRESS COMPARE-INS
lamp.

Press and release A6, A5. A4, and
A3 pushbutton/lamps.

Observe COMMAND and COMPUTER-
A6, A5, A4, and A3 lamps.

Observe COMMAND and COMPUTER-
A8, A7, A2, and Al lamps.

Set PROG REG B-25, toggle switch
to on (up).

Observe COMPUTER-25 lamp.

Observe PI lamp.

Observe P2, P4, P10, P20 and
P40 lamps.

Set PROG REG B-25 toggle switch
to off and PROG REG B-24 toggle
switch to on.

Observe COMPUTER-24 lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

7.340

7.141

7.342

7.343

7.344

7.345

7.346

7.347

7.348

7.349

7.350

7.351

7.352

7,353

7.354

A B C

Panel

PD

PD

PD

MLDD

PD

PD

PD

MLDD

PD

PD

PD

MLDD

PD

PD

PD

D E F C

Operation

Observe P2 lamp.

Observe PI, P4, P10, P20, and
P40 lamps.

Set PROG REG B-24 toggle switch
to off and PROG REG B-23 toggle
switch to on.

Observe COMPUTER-23 lamp.

Observe P4 lamp.

Observe PI, P2, P10, P20, and P40
lamps.

Set PROG REG B-23 toggle switch
to off and PROG REG B-22 toggle
switch to on.

Observe COMPUTER-22 lamp.

Observe P10 lamp.

Observe PI, P2, P4, P20, and P40
lamps.

Set PROG REG B-22 toggle switch
to off and PROG REG B-21 toggle
switch to on.

Observe COMPUTER-21 lamp.

Observe P20 lamp.

Observe PI, P2, P4, P10, and P40
lamps .

Set PROG REG B-21 toggle switch
to off and PROG REG B-20 toggle
switch to on.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.355

7.356

7.357

7.358

7.359

7.360

7.361

7.362

7.363

7.364

7. 365

7.366

7. 367

7.368

A B C

Panel

MLDD

PD

PD

PD

MLDD

PD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

D E F C

Operation

Observe COMPUTER-20 lamp.

Observe P40 lamp.

Observe PI, P2, P4, P10, and P20
lamps .

Set PROG REG D-20 toggle switch
to off and PRO REG D-19 toggle
switch to on.

Observe COMPUTER-19 lamp.

Observe PI through P40 lamps.

Set PROG REG B-19 toggle switch
to off and PROG REG B- 18 toggle
switch to on.

Observe COMPUTER- 18 lamp.

Set PROG REG B-18 toggle switch
to off and PROG REG B-17 toggle
switch to on.

Observe COMPUTER- 17 lamp.

Set PROG REG B-17 toggle switch
to off and PROG REG B-16 toggle
switch to on.

Observe COMPUTER- 16 lamp.

Set PROG REG B-16 toggle switch
to off and PROG REG B-15 toggle
switch to on.

Observe COMPUTER- 15 lamp.

> H 1 J K L M N O P O R PAGE

Normal
Indication

Lit

Lit

Not lit

-

Lit

Not lit

Lit

Lit

Lit

Lit

'

Data

•

PAGES NUMBER
OF , A-

Figure 7-9. Central Processor Manual Checks (Sheet 32)

V-7-133



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7

7

7

7

7

7

7

7

7

7

7

7

7

A

.369

.370

.371

.372

.373

.374

.375

.376

.377

.378

.379

.380

.381

B C

Panel

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

D E F 0

Operation

Set PROG REG B-15 toggle switch to
off and PROG REG B-14 toggle
switch to on.

Observe COMPUTER-14 lamp.

Set PROG REG B-14 toggle switch
to off and PROG REG B-13 toggle
switch to on.

Observe COMPUTER- 13 lamp.

Set PROG REG B-13 toggle switch
to off and PROG REG B-12 toggle
switch to on.

Observe COMPUTER- 12 lamp.

Set PROG REG B-12 toggle switch
to off and PROG REG B-ll toggle
switch to on.

Observe COMPUTER- 11 lamp.

Set PROG REG B-ll toggle switch
to off and PROG REG B-10 toggle
switch to on.

Observe COMPUTER- 10 lamp.

Set PROG REG B-10 toggle switch
to off and PROG REG B-9 toggle
switch to on.

Observe COMPUTER- 9 lamp.

Set PROG REG B-9 toggle switch to
off and PROG REG B-8 toggle :
switch to on.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME1 . UNIT NO.

Step

7.382

7.383

7.384

7.385

7.386

7.387

7.388

7.389

7.390

7.391

7.392

7.393

7.394

7.395

A B C

Panel

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

Operation

Observe COMPUTER- 8 lamp.

Set PROG REG B-8 toggle switch to
off and PROG REG B-7 toggle
switch to on.

Observe COMPUTER-7 lamp.

Set PROG REG B-7 toggle switch to
off and PROG REG B-6 toggle
switch to on.

Observe COMPUTER-6 lamp.

Set PROG REG B-6 toggle switch
to off and PROG REG- 5 toggle
switch to on.

Observe COMPUTER-5 lamp.

Set PROG REG B-5 toggle switch to
off and PROG REG B-4 toggle
switch to on.

Observe COMPUTER-4 lamp.

Set PROG REG B-4 toggle switch
to off and PROG REG B-3 toggle
switch to on.

Observe COMPUTER-3 lamp.

Set PROG REG B-3 toggle switch to
off and PROG REG B-2 toggle
switch to on.

Observe COMPUTER-2 lamp.

Set PROG REG B-2 toggle switch
to off and PROG REG B-l toggle
switch to on.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.396

7.397

7,398

7,399

7.400

7.401

7.402

7.403

7.404

7.405

7.406

7.407

7.408

7.409

A B C

Panel

MLDD

PD

MLDD

PD

MLDD

MLDD

PD

PD

MLDD

PD

MLDD

PD

MLDD

PD

D E F C

Operation

Observe COMPUTER- 1 lamp.

Set PROG REG B-l toggle switch to
off and PROG REG B-SIGN toggle
switch to on.

Observe COMPUTER-SIGN lamp.

Set PROG REG B-SIGN toggle switch
to off.

Observe COMPUTER-SIGN lamp.

Press and release COMMAND DIS-
PLAY RESET pushbutton/lamp.

Set PROG REG A-2, 7, and 12 toggle
switches to off.

Set PROG REG A- 25 toggle switch to
on.

Observe COMPUTER-25 lamp.

Set PROG REG A- 25 toggle switch
to off and PROG REG A-24 toggle
switch to on.

Observe COMPUTER- 24 lamp.

Set PROG REG A-24 toggle switch
to off and PROG REG A- 23 toggle
switch to on.

Observe COMPUTER-23 lamp.

Set PROG REG A- 23 toggle switch
to off and PROG REG A- 22 toggle
switch to on.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.
Step

7.410

7.411

7.412

7.413

7.414

7.415

7.416

7.417

7.418

7.419

7.420

7.421

7.422

7.423

A B C

Panel

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

D E F (

Operation

Observe COMPUTER- 22 lamp.

Set PROG REG A- 22 toggle switch
to off and PROG REG A- 21 toggle
switch to on.

Observe COMPUTER-21 lamp.

Set PROG REG A- 21 toggle switch
to off and PROG REG A- 20 toggle
switch to on.

Observe COMPUTER- 20 lamp.

Set PROG REG A-20 toggle switch
to off and PROG REG A- 19 toggle
switch to on.

Observe COMPUTER-19 lamp.

Set PROG REG A- 19 toggle switch
to off and PROG REG A- 18 toggle
switch to on.

Observe COMPUTER- 18 lamp.

Set PROG REG A- 18 toggle switch
to off and PROG REG A- 17 toggle
switch to on.

Observe COMPUTER- 17 lamp.

Set PROG REG A- 17 toggle switch
to off and PROG REG A- 16 toggle
switch to on.

Observe COMPUTER- 16 lamp.

Set PROG REG A- 16 toggle switch
to off and PROG REG A- 15 toggle
switch to on.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7,424

7.425

7.426

7.427

7.428

7.429

7.430

7.431

7.432

7.433

7.434

7.435

7.436

A B C

Panel

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

Operation

Observe COMPUTER- 15 lamp.

Set PROG REG A- 15 toggle switch
to off and PROG REG A- 14 toggle
switch to on.

Observe COMPUTER- 14 lamp.

Set PROG REG A- 14 toggle switch
to off and PROG REG A- 13 toggle
switch to on.

Observe COMPUTER- 13 lamp.

Set PROG REG A- 13 toggle switch
to off and PROG REG A- 12 toggle
switch to on.

Observe COMPUTER- 12 lamp.

Set PROG REG A- 12 toggle switch
to off and PROG REG A- 11 toggle
switch to on.

Observe COMPUTER- 11 lamp.

Set PROG REG A- 11 toggle switch
to off and PROG REG A- 10 toggle
switch to on.

Observe COMPUTER- 10 lamp.

Set PROG REG A- 10 toggle switch
to off and PROG REG A- 9 toggle
switch to on.

Observe COMPUTER-9 lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*- UNIT NO.

Step

7

7

7

7

7

7

7

7

7

7

7

7

7

7

A

437

438

439

440

441

.442

.443

.444

.445

.446

.447

.448

.449

.450

B C

Panel

PD

PD.

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

PD

MLDD

D E F (

Operation

Set PROG REG A- 9 toggle switch to
off and PROG REG A- 8 toggle
switch to on.

Observe COMPUTER-AA lamp.

Set PROG REG A-8 toggle switch
to off and PROG REG A- 7 toggle
switch to on.

Observe COMPUTER- 7 lamp.

Set PROG REG A- 7 toggle switch
to off and PROG REG A-6 toggle
switch to on.

Observe COMPUTER-6 lamp.

Set 'PROG REG A-6 toggle switch
to off and PROG REG A- 5 toggle
switch to on.

Observe COMPUTER-5 lamp.

Set PROG REG A-5 toggle switch to
off and PROG REG A- 4 toggle switch
to on.

Observe COMPUTER-4 lamp.

Set PROG REG A-4 toggle switch
to off and then set PROG REG A- 3
toggle switch to on.

Observe COMPUTER-3 lamp.

Set PROG REG A-3 toggle switch
to off and PROG REG A- 2 toggle
switch to on.

Observe COMPUTER-2 lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.451

7.452

7.453

7.454

7.455

EXP

7.456

7.457

7:458

7.459

7.460

7.461

A B C

Panel

PD

MLDD

PD

MLDD

PD

NA

MLDD

MLDD

MLDD

MLDD

PD

PD

D E F C

Operation

Set PROG REG A-2 toggle switch to
off and PROG REG A-l toggle switch
to on.

Observe COMPUTER- 1 lamp,

Set PROG REG A-l toggle switch to
off and PROG REG A-SIGN toggle
switch to on.

Observe COMPUTER- SIGN lamp.

Observe P40 lamp.

Steps 7.456 through 7.480 substan-
tiate that data can be manually
loaded into the central processor
memory with the MEMORY BUFFER
REGISTER pushbuttons.

Press and release A6 and A4,
pushbutton/lamps .

Set MODE CONTROL switch to PROG
CYCLE-ADR HOLD.

Observe COMMAND and COMPUTER
A6, A4, and Al lamps.

Observe COMMAND andCOMPUTER-
A8, A7, A5, A3, and A2 lamps.

Observe PARITY ERROR lamp
(if lit press and release ERROR
RESET pushbutton/lamp).

Observe ERROR HOLD lamp (press
and release if lit).

J H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Lit

Flashing

Lit

Not lit

Not lit

Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-9. Central Processor Manual ChecKs ^sneet

V-7-140



INTERNATIONAL BUSINESS MACHINES -
UNIT NAME'- UNIT NO.

Step

7.462

7.463

7.464

7.465

7.466

7.467

7.468

7.469

7,470

7.471

7,472

7.473

A B C

Panel

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE

0 E F (

Operation

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE INST-.

Press and release ADVANCE push-
button.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE PHASE.

Press and release ADVANCE
pushbutton

Observe MBR 1 through MBR 13
and ODD PARITY lamps (press
and release if lit).

Press and release BIT 4/MBR 4
and BIT 14/ODD PARITY push-
button/lamps,

Observe MBR 2 and ODD PARITY
lamps.

Press and release LOAD pushbutton.

Observe BIT 4 and BIT 14 lamps.

Press and release ADVANCE push-
button twice.

Press and release BIT 2/MBR 2,
BIT 10/MBR 10, BIT 11/MBR 11,
BIT 1 2/MBR 12 and BIT 1 4/MBR 14
pushbutton lamps,

Observe MBR 2, MBR 4, MBR 10,
MBR 11, and MBR 12 lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.474

7.475

7.476

7,477

7.478

7.479

7.480

EXP

7.481

7.482

7.483

7.484

r
7.485

A B C

Panel

CE

CE

CE

MLDD'

CE

PD

PD

NA

PD

PD

PD

MLDD

MLDD

Operation

Press and release LOAD pushbutton/
lamp.

Observe BIT 2, BIT 4, BIT 10,
BIT 11, BIT 12,' and BIT 14 lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Set MODE CONTROL switch to
DISPLAY-REPEAT.

Press and release ADVANCE push-
button.

Observe P20 lamp.

Observe P40 lamp.

Steps 7.481 through 7.539 demon-
strate that the error hold feature
and remote advance feature are
functioning properly.

Press and release PARITY ERROR/
ERROR HOLD pushbutton/lamp.

Observe ERROR HOLD lamp.

Observe P20 lamp.

Observe COMPUTER-MODULE-0,
SYL-0, A6, A4, A2, and Al lamps.

Observe COMPUTER-MODULE -1,
SYL-1, IS1 through IS4, A8, A7,
A5 and A3 lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

7,486

7.487

7.488

7U489

7.490

7.491

7.492

7.493

7.494

7.495

7.496

7,497

7,498

7.499

A B C

Panel

CE

CE

MLDD

MLDD

MLDD

MLDD

MLDD

PD

PD

CE

MLDD

MLDD

PD

MLDD

D E F <

Operation

Connect the remote advance switfch
to ADV REMOTE jacks.

Actuate the remote advance switch.

Observe COMPUTER-MODULE-0,
SYL-0, A6, A4, and A3 lamps.

Observe COMPUTER-MODULE-1,
SYL-1, DS1 through DS4, A8, A7,
A2, and Al lamps.

Press and release A6, A4, and Al
pushbutton/lamps .

Observe COMMAND-A6, A4, and
Al lamps.

• Set MODE CONTROL switch to
PROG CYCLE-ADR HOLD.

Press and release ERROR RESET
pushbutton/lamp.

Observe PARITY ERROR lamp.

Actuate the remote advance switch.

Observe COMPUTER-MODULE-0,
SYL-0, A6, A4 and Al lamps.

Observe COMPUTER-MODULE-1,
SYL-1, A8, A7, A5, A3, and A2
lamps.

Observe PARITY ERROR lamp.

Press and release A2 and Al push-
button/lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7,500

7.501

7.502

7.503

70504

7,505

7,506

7.507

7.508

7,509

7.510

7.511

7.512

7,513

A B C

Panel

CE

MLDD

MLDD

PD

MLDD

PD

PD

CE

MLDD

MLDD

CE

CE

CE

CE

[> E F C

Operation

Actuate the remote advance switch.

Observe COMPUTER-MODULE-0,
SYL-0, A6, A4, and A2 lamps.

Observe COMPUTER-MODULE- 1,
SYL-1, A8, A7, A5, A3, and Al
lamps.

Observe PARITY ERROR lamp.

Press and release A2 pushbuttqn/
lamp.

Press and release ERROR RESET
pushbutton/lam p .

Observe PARITY ERROR lamp,

Actuate the remote advance switch.

Observe COMPUTER-MODULE-0,
SYL-0, A6, and A4 lamps.

Observe COMPUTER-MODULE- 1,
SYL-1, A8, A7, A5, A3, A2,
and Al lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch
to SINGLE INST.

Actuate the remote advance switch.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
SINGLE PHASE.

Actuate the remote advance switch.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.514

7.515

7.516

7.517

70518

7.5194

7.520

7.521

7,522

7.523

7.524

7,525

70526

A B C

Panel

PD

CE

CE

CE

CE

CE

CE

CE

CE

CE

CE .

CE

CE

Operation

Observe PARITY ERROR lamp.

Observe BIT 4 and BIT 14 lamps.

Observe BIT 1, BIT 2, BIT 3, and
BIT 5 through BIT 13 lamps

Press and release BIT 2/MBR 2,
BIT 10/MBR 10, BIT 11/MBR 11,
and BIT 1 2/MBR 12 lamps.

Observe MBR 4 lamp.

Observe MBR 1, MBR 2, MBR 3,
MBR 5 through MBR 13, and ODD
PARITY lamps.

Press and release LOAD pushbutton/
lamp.

Observe BIT 4 lamp.

Observe BIT 1, BIT 2, BIT 3, and
BIT 4 through BIT 14 lamps.

Actuate the remote advance switch
twice.

Observe BIT 2, BIT 4, BIT 10,
BIT 11 and BIT 12 lamps.

Observe BIT 1, BIT 3, BIT 5
through BIT 9, BIT 13 and BIT 14
lamps.

Press and release BIT 2/MBR 2,
BIT 10/MBR 10, BIT 11/MBR 11,
BIT 1 2/MBR 12, and BIT 14/MBR 14
pushbutton/lamps .
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.527

7.528

7U529

7.530

7.531

7.532

7.533

7.534

7.535

7.536

7,537

7.538

7.539

A B C

Panel

CE

CE

CE

CE

CE

CE

.MLDD

PD

PD

CE

MLDD

MLDD

PD

Operation

Observe MBR 2, MBR 4, MBR
10, MBR 11, MBR 12, and ODD
PARITY lamps.

Observe MBR 1, MBR 3, MBR 5
through MBR 9, and MBR 13 lamps.

Press and release LOAD pushbutton/
lamp.

Observe BIT 2, BIT 4, BIT 10,
BIT 11, BIT 12, and BIT 14 lamps.

Observe BIT 1, BIT 3, BIT 5
through BIT 9, and BIT 13 lamps.

Set NORM/SINGLE BIT/SINGLE
PHASE/SINGLE INST switch to
NORM.

Set MODE CONTROL switch to
DISPLAY-REPEAT.

Press and release ERROR RESET
pushbutton/ lamp .

Observe PARITY ERROR lamp.

Actuate the remote advance switch.

Observe COMPUTER-MODULE-0,
SYL-0, A6, A4, A2, and Al lamps.

Observe COMPUTER-MODULE- 1,
SYL-1, A8, A7, A5, and A3 lamps.

Observe PARITY ERROR lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.
Step

EXP

7,540

7,541

7.542

7,543

7,544

7.545

7,546

7.547

7.548

7,549

70550

7.551

A B C

Panel

NA

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

NA

MLDD

MLDD

D E F C

Operation

Steps 7.539 through 7.549 substan-
tiate that" tht PTC can be manually
placed into a single step condition.

Press and release PARITY ERROR/
ERROR HOLD pushbutton/lamp.

Observe ERROR HOLD lamp.

Press and release RESET-
MACHINE pushbutton/lamp.

Observe P20 lamp.

Press and release CST/MAN
CST pushbutton/lamp.

Observe CST and MAN CST lamps.

Observe P20 lamp.

Press and release CST/MAN CST
pushbutton/lamp.

Observe CST and MAN CST lamps.

Observe P20 lamp.

Steps 7.550 through 7,564 substan-
tiate that the PTC can be placed
into a CST condition under external
control (ACNCST).

• Press and release ADDRESS
COMPARE-DATA/INS lamp.

Observe APDRESS COMPARE-DAT/
lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7,552

7.553

7.554

7.555

7o556

7.557

7,558

70559

7..560

7.561

7.562

7.563

i

A B C

Panel

MLDD

MLDD

PD

PD

MLDD

MLDD

MLDD

TRMC

TRMC

TRMC

PD

MLDD

Operation

Press and release COMMAND
DISPLAY RESET pushbutton/lamp.

Press and release OA4, OA3, and
OA2 pushbutton/lamps a

Set PROG REG A-SIGN toggle switch
to off.

Set PROG REG A-l toggle switch to
on.

Observe COMMAND and COMPUTE*
MODULE 0, OA4, OA3, and OA2
lamps .

Observe COMMAND and COMPUTEF
DS1 through DS4, MODULE 1, OA5
through OA9, and OA1 lamps.

Observe that binary count indicated
on DATA area COMPUTER lamps
is incrementing.

Observe SEL ADR lamp (press and
release if lit).

Observe ADR 3 and ADR 4 lamps
(press and release if not lit).

Observe ADR 1, ADR 2, and ADR
5 lamps o

Observe CST lamp.

Observe MODULE-0 and SYL-0 (IN-
STRUCTION ADDRESS area) and
MODULE-0 (DATA ADDRESS area)
COMPUTER lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.564

EXP

7.565

7.566

7.567

7.568

7.569

7.570

7.571

7.572

7.573

A B C

Panel

MLDD

NA

PD

PD

MLDD

MLDD

NA

TRMC

TRMC

TRMC

TRMC

MLDD

D E F C

Operation

Observe all other COMPUTER lamps,

Steps 7. 565 through 7. 568 substan-
tiate that the PTC recognizes and
stores an interrupt while in a sin-
gle step condition.

Press and release 116 pushbutton
lamp.

Observe 116 andINT B lamps

Observe COMPUTER-A7 and Al
lamps .

Observe COMPUTER-A8 and A2
through A6 lamps.

Steps 7. 569 through 7. 578 substan-
tiate that the PTC can be advanced
under external control (ACGACISS)
while in a CST condition

Press and release 2n/210/ADR4/
2^ pushbutton/lamp.

t
Observe ADR4 lamp.

Press and release 212/ADR5
pushbutton/lamp

Observe ADR5 lamp.

Observe COMPUTER-A7 and A2
lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME' UNIT NO.

Step

7.574

7.575

7.576

7.577

7.578

EXP

7.579

7.580

7.581

7.582

7.583

7.584

A B C

Panel

MLDD

PD

TRMC

MLDD

MLDD

NA

MLDD

TRMC

MLDD

MLDD

MLDD

TRMC

D E F C

Operation

Observe COMPUTER-A8, A6, A5,
A4, A3, and Al lamps.

Observe 116 lamp.

Press and release 2l^/ADR5
pushbutton/lamp twice.

Observe COMPUTER- A7, A2, and
Al lamps.

Observe COMPUTER-A8, A6, A5,
A4. and A3 lamps.

Steps 7. 579 through 7. 586 substan-
tiate that the PTC can not be ad-
vanced under external control while
the PROG CYCLE -ADR HOLD or
SINGLE STEP modes are selected.

Set MODE CONTROL switch to PROG
CYCLE -ADR HOLD.

Press and release 212/ADR5
pushbutton/lamp twice.

Observe COMPUTER- A7, A2, and
Al lamps.

Observe COMPUTER-A8, A6, A5,
A4, and A3 lamps.

Set MODE CONTROL switch to PROG
CYCLE - SINGLE STEP.

Press and release 212/ADR5
pushbutton/lamp twice.
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
Step

7.585

7.586

EXP

7.587

7.588

7.589

7.590

7.591

7.592

7.593

A B C

Panel

MLDD

MLDD

NA

MLDD

TRMC

TRMC

TRMC

TRMC

MLDD

MLDD

D E F C

Operation

Observe COMPUTER- A7, A2, and
Al lamps-

Observe COMPUTER-A8, A6, A5
and A3 lamps.

Steps 7. 587 through 7. 593 substan-
tiate the PTC can be placed into a
single step condition by a CIO 114s
command.

Set MODE CONTROL switch to
DISPLAY-REPEAT.

Fress and release 211/210/ADR4/
29, 25 '24/ADR2/23 and 22/24

ADR1/20 pushbutton/lamp.

Observe ADR5, ADR4, ADR2, and
ADR1 lamps.

Press and release 28/29/ADR3/26

pushbutton lamp.

Observe ADR3 lamp.

Observe COMPUTE R-A7 and A4
lamps.

Observe COMPUTER-A8, A6, A5,
A3, A2, and Al lamps.

Steps 7.594 through 7.656 substan-
tiate that the circuit which generates
the PTC CST signal is functioning
properly.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.594

7.595

7.596

7.597

7.598

7.599

7.600

7.601

7.602

7.603

7.604

7.605

7.606

7.607

A B C

Panel

PD

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

MLDD

MLDD

PD

PD

PD

TRMC

Operation

Observe 115 lamp.

Press and release 25/2VADR2/23

and 22/21/ADRl/2° pubhbutton
lamps .

Press and release 212/ADR5
pushbutton/lamp.

Observe ADR5, ADR2, and ADR1
lamps.

Press and release 211/210/ADR4/

2^ pushbutton/lamp.

Observe ADR4 lamp.

Press and release 212/ADR5
pushbutton/ lamp.

Observe ADR5 lamp.

Observe COMPUTER-A7. A4, and
Al lamps.

Observe COMPUTER-A8, A6, A5,
A3, and Al lamps.

Observe 115 lamp.

Press and release CST/MAN CST
pushbutton /lamp

Observe CST and MAN CST lamps.

Press 212/ADR5 pushbutton/lamp
twice.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.608

7.609

7.610

7.611

7.612

7.613

7.614

7.615

7.616

7.617

7.618

7.619

7.620

A B C

Panel

MLDD

MLDD

PD

PD

MLDD

MLDD

PD

MLDD

MLDD

MLDD

MLDD

PD

MLDD

D E F (

Operation

Observe COMPUTER-A7, A4, and
A2 lamps.

Observe COMPUTER-A8. A6, A5,
A3, and Al lamps.

Observe 115 lamp.

Press and release CST/MAN CST
lamp.

Observe COMPUTER-A7, A4, A2.
and Al lamps.

t
Observe COMPUTER-A8, A6, A5,
A3, and Al lamps.

Observe 115 lamp.

Set MODE CONTROL switch to PROG
CYCLE -SINGLE STEP

Press and release ADDRESS COM-
PARE - DATA/INS pushbutton/
lamp.

Observe ADDRESS COMPARE*-INS
lamp.

Press and release A7, A4 and A3
pushbutton/lamps.

Press and release ADVANCE
pushbutton.

Observe COMMAND and COMPUTER
A7, A4, and A3 lamps.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME' UNIT NO.

Step

7.621

7.622

7.623

7.624

7.625

7.626

7.627

7.628

7.629

7.630

7.631

7.632

7.633

7.634

A B C

Panel

MLDD

PD

PD

MLDD

PD

MLDD

MLDD

MLDD

TRMC

TRMC

TRMC

TRMC

PD

PD

D£F C

Operation

Observe COMMAND and COMPUTER
A8, A6, A5, A2, and Al lamps.

Observe 115 lamp.

Observe INT B lamp.

Set MODE CONTROL switch to DIS-
PLAY-REPEAT.

Press and release 212/ADR5
pushbutton/lamp twice.

Observe COMPUTER-A7, A4, A3,
and Al lamps.

Observe COMPUTER-A8, A6, A5,
and A2 lamps.

Observe 115 lamp.

Press and release 2n/210/ADR4/29

25/24/ADR2/23 and 22/12VADR1/20
pushbutton/lamps .

Observe ADR4. ADR2, and ADR1
lamps.

Press and release 28/27/ADR3/26

pushbutton lamp.

Observe ADR3 lamp.

Observe CST lamp.

Observe PARITY ERROR lamp (if lit
press and release ERROR RESET)

i

J H I J K L M N O P O R PAGE
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Lit
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Not lit

Lit

Lit

Not lit

Not lit

Not lit

Data

t
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME*. UNIT NO.

Step

7.635

7.636

7.637

7.638

7.639

7.640

7.641

7.642

7.643

7.644

7.645

7.646

7.647

7. 648

A B C

Panel

PD

PD

PD

MLDD

MLDD

PD

TRMC

TRMC

TRMC

TRMC

PD

PD

PD

PD

D E F C

Operation

Press and release PARITY ERROR/
ERROR HOLD pushbutton lamp.

Observe ERROR HOLD lamp.

Set PROG REG A-SIGN toggle switch
to an.

Observe COMPUTER A6, A4; and
A2 lamps.

Observe COMPUTER A8, A7, A5,
A3, and Al lamps.

Observe PARITY ERROR. CST. and
115 lamps.

Press and release 211/210/ADR4/29
pushbutton/ lamp.

Observe ADR4 lamp.

Press and release 212/ADR5, 25/24/
ADR2/23, and 22/21/ADRl/20 lamp.

Observe ADR5. ADR2, and ADR1
lamps.

Press and release ERROR HOLD
pushbutton/lamp.

Observe ERROR HOLD lamp.

Press and release ADVANCE
pushbutton.

Observe P20 lamp.

1 H 1 J K L M N O P Q R PAGE
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.649

7.650

7.651

7.652

7.653

7.654

7.655

7.656

EXP

7.657

7.658

7. 659

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

NA

TRMC

TRMC

PD

D E F C

Operation

Set PROG REG A-SIGN toggle switch
to off.

Set PROG REG A-5,7, and 9 and
PROG REG B-3 toggle switches to
on.

Press and release RESET-MACHINE
pushbutton.

Set PROG REG A-3 toggle switch to on
and then back to off.

Set PROG REG A-5, 7, and 9 and
PROG REG B-3 toggle switches to
off.

Set PROG REG A-6 toggle switch to
on.

Set PROG REG A-3 toggle switch to
on and then back to off.

Observe 115 lamp.

Steps 7.657 through 7 substantiate
that the syne error circuit is func-
tioning properly.

Press and release 211/210/ADR4/29,
2V24/ADR2/23, and 22/21/ADR1/20
pushbutton/lamps.

Observe ADR4, ADR2 , and ADR1
lamps.

Observe SYNC ERROR lamp
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

7.660

7.661

7.662

7.663

A B C

Panel

TRMC

TRMC

PD

PD

0 E F C

Operation

Press and release 211/210/ADR4/29,
25/24/ADR2/23, and 22/21/ADRl/20
pushbutton/lamps .

Observe ADR4, ADR2, and ADR1
lamps.

Press and release RESET-MACHINE
pushbutton/lamp.

Observe SYNC ERROR lamp.

5 H 1 J K L M N O P O R PAGE
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

8.1

8,2

8.3

i

8.4

8,5

8 6

8.7

8,8

8.9

8e10

8.11

8.12

A B C

Panel

NA

TRMC

TRMC

TRMC

TRMC'

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

0 E F C

Operation

Steps 80 1 through 8.33 substantiate
that the test program for memory
module 1 is loaded correctly into the
central processor memory-

Observe FREE RUN SS lamp (press
and release if lit).

Observe FREE RUN READER lamp
(press and release if lit).

Observe PWR ON lamp (press and re-
lease if not lit),

Observe INHIBIT READER lamp
(press and release if lit).

Observe FORWARD lamp (press and
release if not lit).

Observe REVERSE lamp.

Observe VERIFY ONLY lamp (press
and release if lit).

Observe AUTO lamp (press and re-
lease if lit).

Observe MANUAL lamp.

Observe ML lamp (press and release
if not lit).

Observe DD lamp.

Observe SEL ADR lamp (press and
release if not lit).

5 H I J K L M N O P Q R PAGE
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Not lit

Lit

Not lit

Lit

Not lit

Not lit

Not lit

Lit

Lit

Not lit

Lit

Data

PAGES NUMBER
OF , A- ' ;

Figure 7-10. Central Processor Memory Automatic Checks (Sheet 1 of 8)

V-7-158



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

8.13

8.14

8.15

8 16

8.17

8,18

8.19
I

8,20

8.21

8.22

A B C

Panel

TRMC

TRMC

NA

NA

NA

NA

NA

NA

NA

NA

D E F C

i
Operation

Observe ADR 1 through ADR 5 lamps
(press and release if lit).

Observe SELF CHECK lamp (press
and release if not lit).

Remove plastic guard from tape
spooler.

Lower tape guide on read step photo-
cell assembly to its bottom stop (B
on illustration A).

Place -the reel containing self test
tape part number 6001232 on left
hub with edge of tape closest to
sprocket holes next to panel.

Thread tape as shown on illustration
A.

Position the tape so that leader por-
tion (sprocket holes only) following
the punched title is under the photo-
cell.

Check for proper alingnment of the
tape within the guides of the read
station.

Raise the tape guide one stop. Note
that the guide has three discernible
stops,

Adjust tape tension by rotating both
reels manually until the tension arms
(A on illustration A) are located at
the approximate center of their
swing.
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.

ILLUSTRATION A
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

8.23

8,24

8.25

8,26

8.27

8 28

8.29

8.30

8.31

8.32

8.33

EXP

8.34

A B C

Panel

NA

TRMC

NA

TRMC

TRMC

TRMC

MLDD

MLDD

MLDD

NA

MLDD

NA

MLDD

Operation

Replace plastic guard,,

Press and release MANUAL
ADVANCE TAPE pushbutton/lamp.

Observe that tape advances until the
beginning of the punched area is
reached,,

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp

Observe MANUAL lamp.

Press and release ERROR RESET
pus hbutton/lam p .

Observe PARITY, TAPE, and
COMPARE lamps „

Press and release START pushbutton/
lamp,,

Observe that tape advances until the
end of the punched area is reached „

Observe PARITY, TAPE, and
COMPARE lamps.

Steps 8.34 through 8,49 substantiate
that information can be wrote into all
locations in memory module 1 and
then read out correctly.

Verify that MODE CONTROL switch
is set to DISPLAY-REPEAT.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME:

Step

8.35

80 36

8.37

8 38

8.39

8.40

8.41

8.42

8.43

8.44

8.45
•

8.46

8.47

A B C

Panel

PD

PD

PD

PD

PD

PD

TRMC

TKMC

TRMC

MLDD

PD

PD

PD

0€ F C

| UNIT NO.

Operation

Observe PARITY ERROR lamp (press
and release error reset If lit).

Observe ERROR HOLD lamp (press
and release if lit). •

Observe MAN CST lamp (press and
release if lit).

Observe INHIBIT CTRL lamp (press
and release if lit).

Observe PROGRAM ERROR lamp
(press and release if lit).

Verify that ail PROG REG A and
PROG REG B toggle switches are off
(down).

Press and release AUTO/MANUAL
pushbutton/lamp .

Press and release ML/DD push-
button/lamp.

Observe ML/lamp.

Observe DD lamp.

Set PROG REG A- 5 toggle switch to
on (up).

Set PROG REG A- 16 toggle switch to
on (up).

Observe that binary count indicated
on PI, P2, and P4 lamps is incre-
mented approximately once per min-
ute
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

8,48

8.49

EXP

8050

8.51

8.52

8.53

8,54

8.55

8.56

8.57

8.58

A B C

Panel

PD

PD

NA

TRMC

TRMC

TRMC

TRMC

NA

TRMC

TRMC

TRMC

MLDD

D E F C

Operation

When PI, P2 and P4 lamps indicate
a count of five (PI and P4 only, are
lit) set PROG REG A- 5 and 16 toggle
switches to off.

Observe PROGRAM ERROR lamp.

Steps 8.50 through 8,61 substantiate
that the test program for memory
module 0 is loaded correctly into the
central processor memory.

Press and release ML/DD push-
button lamp*

Observe ML lamp.

Observe DD lamp.

Press and release MANUAL
ADVANCE TAPE pushbutton/lamp.

Observe that tape advances until the
beginning of the second punched area
of the tape is reached.

Press and release AUTO/MANUAL
pushbutton/lamp.

Observe AUTO lamp.

Observe MANUAL lamp

Observe PARITY, TAPE, and COM-
PARE lamps (if any are lit, press
and release ERROR RESET push-
button).

i
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

8.59

8.60

8 61

EXP

8.6?

8.63

8.64

8.65

8.66

8.67

8.68

A B C

Panel

TRMC

NA

MLDD

NA

TRMC

TRMC

TRMC

TRMC

PD

PD

PD

D E F (

Operation

Press and release START push-
button/lamp.

Observe that tape advances until the
end of the punched area is reached.
Tape then rewinds back to the begin-
ning of the first punched area of the
tape.

Observe PARITY, TAPE, and COM-
PARE lamps.

Steps 8.61 through 8.70 substantiate
that information can be wrote into
all locations in memory module 0
and then read out correctly ,

Press and release AUTO/MANUAL
pushbutton/lamp.

Press and read ML/DD pushbutton
lamp.

Observe ML lamp.

Observe DD lamp.

Set PROG REG A- 5 toggle switch to
'on.

Set PROG REG A- 16 toggle switch to
on«

Observe that the binary count in-
dicated on PI, P2, and P4 lamps is
incremented approximately once per
minute.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

8.69

8.70

•

A B C

. Panel

PD

PD

Operation

When PI, P2, and P4 lamps indicate
a count of five (PI and P4 only are
lit) set PROG REG A-5 and 16 toggle
switches to off.

Observe PROGRAM ERROR lamp<
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO. .

Step

EXP

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.9.1

9.10

9.11

A B C

Panel

NA

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

TRMC

NA

NA

i

Operation

Steps 9. 1 through 9. 28 substantiate
that the self test program is loaded
correctly into the central processor
memory.

Observe FORWARD lamp (press
and release if not lit).

Observe REVERSE lamp.

Observe VERIFY ONLY lamp (press
and release if l i t) .

Observe AUTO lamp (press and
release if l i t) .

Observe MANUAL lamp.

Observe ML lamp (press and
release if not lit).

Observe DD lamp.

Observe SEL ADR lamp (press and
release if not lit).

Observe ADR 1 through ADR 5 lamps
(press and release if lit).

Verify the plotter is turned on.

Remove plastic guard from tape
spooler.

Lower tape guide on read step photo-
cell assembly to its bottom stop
(B on illustration A).
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UNIT NAME: UNIT NO.

ILLUSTRATION A
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

9 12

9.13

9.14

9.15

9.16

9.17

9.18

9 19

9.20

A B C

Panel

NA

NA

NA

NA

NA

NA

NA

TRMC

NA

Operation

Place the reel containing self test
tape part number 6001236 on left
nub with edge of tape closest to
sprocket holes next to panel.

Thread tape as shown on Illustra-
tion A.

Position the tape so that leader
portion (sprocket holes only)
following the punched title is
under the photocell.

Check for proper alignment of the
tape within the guides of the read
station.

Raise the tape guide one stop.

Adjust tape tension by rotating
both reels manually until the
tension arms (A on Illustration A)
are located at the approximate
center of their swing.

Replace plastic guard.

Press and release MANUAL
ADVANCE TAPE pushbutton/ lamp.

Observe that tape advances until
the beginning of the punched
area is reached.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.21

9.22

9.23

9.24

9.25

9.26

9.27

9.28

EXP

9.29

9.30

A B C

Panel

TRMC

TRMC

TRMC

MLDD

MLDD

MLDD

NA

MLDD

NA

MLDD

PD

Operation

Press and release AUTO/ MANUAL
pushbutton/ lamp.

Obs'erve AUTO lamp.

Observe MANUAL lamp.

Press and release ERROR RESET
pushbutton/ lamp.

Observe PARITY, TAPE, and
COMPARE lamps.

Press and release START
pushbutton/ lamp.

Observe that tape advances until
the end of the punched area is
reached. Tape then rewinds back
to the beginning of the punched area.

Observe PARITY, TAPE, and
COMPARE lamps.

Steps 9. 29 through 9. 44 substantiate
the test program control loop is
cycling and that error storage is
cleared.

Verify that MODE CONTROL
switch is set to DISPLAY-REPEAT.

Observe PARITY ERROR lamp
(press and release error reset if
lit).

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

Not lit

•

Not lit

Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-11. Self-Test Program Checks (Sheet 4)

V-7-169



V

i*1.

INTERNATIONAL BUSINESS MACHINES- '
UNIT NAME: | UNIT Na

Step

9.31

9.32

9.33

9.34

9.35

9.35.1

9.36

9.37

9.38

9.39

9.40

9.41

9.42

9.43

A B C

Panel

PD

PD

PD

PD

PD

TRMC

TRMC

TRMC

MLDD

PD

PD

PD

PD

PD

0 E F (

Operation

Observe ERROR HOLD lamp
(press and release if lit).

Observe MAN CST lamp (press
and release if lit).

Observe INHIBIT CTRL lamp -
(press and release if lit).

Observe PROGRAM ERROR lamp
(press and release if lit).

Verify that all PROG REG A and
PROG REG B toggle switches are
off (down).

Press and release AUTO/MANUAL
pushbutton/lamp .

Press and release ML/DD pushbutton/
lamp.

Observe ML/ lamp.

Observe DD lamp.

Set PROG REG A- SIGN toggle switch
to on (up).

Press and release RESET-MACHINE
pushbutton/lamp .

Set PROG REG A-SIGN toggle switch
to off.

Observe Dl through D6 lamps.

Observe that binary count indicated
on PI through P40 lamps is
incrementing.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I UNIT NO.

Step

9.44

EXP

9.45

9.46

9.47

EXP

9.48

9.49

a so

9.51

A B C

Panel

PD

NA

PD

PD

PD

NA

PD

PD

PD

PD

D E F (

Operation

Observe PROGRAM ERROR lamp.

Steps 9.45 through 6.47 substantiate
that routine 1 of the test program car
be run without errors. This routine
checks HOP and transfer operations.

Set PROG REG A-l toggle switch
to on.

Observe that binary count indicated
on Pi through P40 lamps is incre-
menting.

Observe PROGRAM ERROR lamp.

Steps 9. 48 through 9. 51 substantiate
that routine 2 of the test program
can be run without errors. This
routine checks the central processor
internal operations.

Set PROG REG A-l toggle switch
to off.

Set PROG REG A- 2 toggle switch
to on. •

Observe that binary count indicated
on Pi through P40 lamps is
incrementing.

Observe PROGRAM ERROR lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: (UNIT NO/

Step

EXP

9.52

9.53

9.54

9.55

EXP

9.56

9 57

9.58

9.59

A B C

Panel

NA

PD

PD

PD

PD

NA

PD

PD

PD

PD

D E F G

Operation

Steps 9.52 through 9.55 substan-.
tiatc that routine 3 of the test
program can be run without errors.
This routine tests CIO and PIO
addressing, discrete outputs,
discrete inputs, accumulator
interface lines, and interrupt logic.

Set PROG REG B-l and PROG
REG A- 3 toggle switches to on.

Set PROG REG A- 2 toggle switch
to off.

Observe that binary count indicated
on PI through P40 lamps is incre-
menting.

Observe PROGRAM ERROR lamp.

Steps 9. 56 through 9. 59
substantiate that routine 4 of the
test program can be run without
^rrors. This routine checks the
typewriter control logic.

Set PROG REG A- 3 and PROG
REG B-l toggle switches to Off.

Set PROG REG A-4 toggle switch
to on.

Observe that binary count indicated
on PI through P40 lamps is
incrementing.

Observe PROGRAM ERROR lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME-. UNIT NO.

Step

EXP

9.60

9.61

9.62

9.63

EXP

9.64

9.65

9.66

9.67

A B C

Panel

NA

PD

PD

PD

PD

NA

PD

PD

PD

D E F C

Operation

Steps 9.60 through 9.63 substan-
tiate that routine 5 of the test
program can be run without errors.
This routine checks the printer
control logic.

Set PROG REG A- 4 toggle switch
to off.

Set PROG REG A- 5 toggle switch
to on.

Observe that binary count indicated
on PI through P40 lamps is
incrementing.

Observe PORGRAM ERROR lamp.

Steps 9. 64 through 9. 68 substan-
tiate that routine 6 of the test
program can be run without errors.
This routine checks the plotter
control logic.

Set PROG REG A- 5 toggle switch
to off.

Set PROG REG A- 6 toggle switch
to on. am! then back to off.

' (This step deleted.)

Observe PROGRAM ERROR lamp.
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NOL

Step

9.68

9.69

EXP

9.70

9.71

9.72

9.73

9.74

9.75

9.76

9.77

A B C

Panel

NA

.; ,

NA

MLDD

MLDD

MLDD

PD

PD

PD

PD

MLDD

0 E F C

Operation

Observe that pattern plotted is as
shown on Illustration B.

(This step deleted. ) >-. .... .

Steps 9. 70 through 9. 96 substan-
tiate that Dl through D6 lamps
display correct information.

Observe ADDRESS COMPARE-
INS lamp (press and release if
not lit).

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select the instruction- module,
syllable, sector, and address
listed directly after cal point 1 of
routine 3 in the test program listing.

Set MODE CONTROL switch to
PROG CYCLE-ADJt HOLD.

Set PROG REG B-l toggle
switch to on.

Set PROG REG A-3 toggle switch
to on.

Observe Dl lamp.

Observe D2 through D6 lamps.

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select instuction-module syllable,
sector, and address listed directly
after Cal. Point 2 of. routine. 3 in the
test program listing.
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Indication

Lit

-

Lit

Not lit

f

Data

'

J H 1 J K L M N O P Q R PAGE PAGES NUMBER
OF , A-

Figure 7-11. Self-Test Program Checks (Sheet 9)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.

Illustration B

NtillBERB H K M N PAGE OF PAGES
A-

Figure 7-11. Self-Test Program Checks (Sheet 10)

V-7-175



INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
Step

9.78

9.79

9.80

9.81

9.82

9.83

9.84

9.85

A B C

Panel

PD

PD

PD

MLDD

PD

PD

PD

MLDD

D E F C

Operation

Press and release ADVANCE
pushbutton.

Observe D2 lamp.

Observe Dl, D3, D4, D5 and D6
lamps .

Press and release INSTRUCTION
ADDRESS pushbutton as necessary
to select insturction-naodule,
syllable, sector, and address listed
directly after Cal Point 3 of
routine 3 in the test program listing,

Press and release ADVANCE
pushbutton.

Observe D3 lamp.

Observe Dl, D2, D4, D5 and D6
lamps.

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select instruction-module,
syllable, sector, and address
listed directly after Cal Point 4
of routine 3 in the test program
listing.

; H 1 J K L M N O P Q R PAGE
c

Normal
Indication

Lit

Not lit

%

Lit

Not lit

Data

(PAGES NUMBER
>r| , A-

Figure 7-11. Self-Test Program Checks (Sheet 11)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.86

9. 87

9.88

9. 89

9.90

9.91

9.92

9.93

9.94

9.95

9.96

A B C

Panel

PD

PD

PD

MLDD

PD

PD

PD

MLDD

PD

PD

PD

Operation

Press and release ADVANCE
pushbutton.

Observe D4 lamp.

Observe Dl, D2, D3, D5, and D6
lamps.

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select instruction-module,
syllable, sector, and address listed
directly after Cal Point 5 of
routine 3 in the test program listing.

Press and release ADVANCE
pushbutton.

Observe D5 lamp.

Observe Dl, D2, D3, D4 and D6
lamps.

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select instruction-module,
syllable, sector, and address
listed directly after Cal Point 6 of
routine 3, in the test program
listing.

Press and release ADVANCE
pushbutton.

Observe D6 lamp.

Observe Dl, D2, D3, D4 and D5
lamps.

D E F G H I J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

Lit

Not lit

Lit

Not lit

Data

PAGES NUMBER
OF , A-

Figure 7-11. Self-Test Program Checks (Sheet 12)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

EXP

9.97

9.98

9.99

9.100

9.101

9.102

9.103

9.104

A B C

Panel

NA

PD

PD

Operation

Steps 9.97 through 9. 199
substantiate the manual interrupt
controls are functioning properly.
Ignore PROGRAM ERROR lamp.

Press and release INHIBIT
CONTROL pushbutton/ lamp.

Observe INHIBIT CONTROL
and Bl through B15 lamps.

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select instruction-module,
syllable, sector, and address
listed directly after Cal Point 7 of
routine 3 in the test program listing.

Press and release ADVANCE
pushbutton.

Observe 11 through 115 lamps.

Observe HOPSAVE REG lamp
(press and release if not lit).

Observe MEM ADD REG lamp
(press and release if lit).

Observe that the instruction and
data-module syllable, sector, and
address listed directly after Cal
Point 8 of routine 3 in the test
program listing are displayed by
the MEMORY ADDRESS,
SYLLABLE, SECTOR, IM, and
DM lamps.

D E F G H 1 J K L M N O P Q R PAGE
(

Normal
Indication

Lit

Lit

Lit

Not lit

.

••••:"

Data

•

• • .

CAGES NUMBER
• A-

•7
Figure 7-11. Self-Test Program Checks (Sheet 13)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.105

9.106

9.107

9.108

9.109

9.110

9.111

9.112

9.113

9.114

9.115

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F <

Operation

Press and release I1/B1 pushbutton/
lamp.

Observe Bl lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 9 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps.

Press and release INHIBIT CTRL
pushbutton/lamp twice .

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button

Press and release I2/B2 pushbutton/
lamp.

Observe B2 lamp.

Observe that instruction and data-
module, syllable, sector, and address
listed directly after Cal Point 10 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps ,

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

5 H 1 J K L M N O P Q R PAGE

Normal
Indication

Not lit

•

Lit

Not lit

Lit

Data

PAGES NUMBER
of , A-

Figure 7-11. Self-Test Program Checks (Sheet 14)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: | UNIT NO.

Step

9,116

9.117

9.118

9.119

9.120

9.121

9.122

9,123

9.124

9.125

9.126

A B C

Panel

PD

PD

PD

MLDD

PD

PD

PD

PD

PD

PD

PD

D E F C

Operation

Press and release ADVANCE push-
button.

Press and release I3/B3 pushbutton/
lamp.

Observe B3 lamp.

Observe that instruction-module,
syllable, sector, and address listed
directly after Cal Point 11 of routine
3 in the test program listing are dis-
played by the INSTRUCTION AD-
DRESS COMPUTER lamps o

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I4/B4 pushbutton/
lamp.

Observe B4 lamp.

Observe that instruction and data-
module, syllable, sector, and addresi
listed directly after Cal Point 12 of
of routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps .

Press and release INHIBIT CTRL
pushbutton/lamp twice.

i H 1 J K L M N O P O R PAGE
c

Normal
Indication

Not lit

Lit

Not lit

Data

rAGES NUMBER
. A-

Figure 7-11. Self-Test Program Checks (Sheet 15)
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INTERNATIONAL BUSINESS MACHINES -
UNIT NAME: UNIT NO.
Step

9,127

9.128

9.129

9.130

9.131

9.132

9.133

9.134

9.135

9.136

9.137

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D C F (

Operation

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button .

Press and release I5/B5 pushbutton/
lamp.

Observe B5 lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 13 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps .

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I6/B6 pushbutton/
lamp.

Observe B6 lamp,,

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 14 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM
and IM lamps „

» H 1 J K L M N O P Q R PAGE
e

Normal
Indication

Lit

Not lit

Lit

Not lit

'

Data

i

(PAGES NUMBER
*| • A-

Figure 7-11. Self-Test Program Checks (Sheet 16)

V-7-181



INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.138

9,139

9<140

9=141

9,142

9.143

9.144

9.145

9.146

9.147

9.148

9.149

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F C

Operation

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through Bl 5. lamps.

Press and release ADVANCE push-
button .

Press and release I7/B7 pushbutton/
lamp

Observe B7 lamp,,

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 15 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps .

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I8/B8 pushbutton/
lamp.

Observe B8 lamp.

Observe that instruction and data-
moduel, syllable, sector, and addres
listed directly after Cal Point 16 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps .

5 H I J K L M N O P Q . R PAGE

Normal
Indication

Lit

»

Not lit

i

Lit

Not lit

I

.'

Data

PAGES NUMBER
OF , A- :

~7 -

Figure 7-11. Self-Test Program Checks (Sheet 17)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.150

9.151

9.152

9.153

9.154

9.155

9.156

9.157

9.158

9.159

9.160

9.161

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

Operation

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I9/B9 pushbutton/
lamp.

Observe B9 lamp.

Observe that instruction and data-
module, syllable, sector, and addres!
listed directly after Cal Point 17 of
routine 3 In the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps.

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I10/B10 push-
button/lamp.

Observe BIO lamp.

Observe that instruction 'and data-
module, syllable, sector, and addres
listed directly after Cal Point 18 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps .

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

%

Not lit

Lit

Not lit

•

Data

PAGES NUMBER
OF , A-

Figure 7-11. Self-Test Program Checks (Sheet 18)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.162

9.163

9.164

9.165

9.166

9.167

9.168

9.169

9.170

9.171

9.172

9.173

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

Operation

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I11/B11 push-
button/lamp.

Observe Bll lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 19 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps.

Press and release INHIBIT CTRL
pushbutton/lamp twice .-

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button.

Press and release I12/B12 push-
button/lamp.

Observe B12 lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 20 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps.

D E F G H 1 J K L M N O P £ R PAGE

Normal :
Indicatioa

Lit

Not lit

i *

Lit

Not lit

i

Data

PAGES NUMBER
* . A-.

Figure 7-11. Self-Test Program Checks (Sheet 19)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.174

9.175

9.176

90177

9.178

9.179

9;,180

9.181

9.182

9,183

9.184

9.185

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F C

Operation

Press and release INHIBIT CTRL
pushbutton/lamp twice.

Observe Bl through B15 lamps „

Press and release ADVANCE push-
button.

Press and release I13/B13 push-
button/lamp.

Observe B13 lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed for Cal Point 21 of routine 3
in the test program listing are dis-
played by the MEMORY ADDRESS,
SYLLABLE, SECTOR, DM, and
IM lamps.

Press and release INHIBIT CTRL
pushbutton/lamp twice ,

Observe Bl through B15 lamps.

Press and release ADVANCE push-
button .

Press and release I14/B14 push-
button/lamp0

Observe B14 lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 22 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps .

i H 1 J K L M N O P Q R PAGE

Normal
Indication

Lit

Not lit

*
i

Lit

Not lit

I

Data

PAGES NUMBER
OF , A-

Figure 7-11. Self-Test Program Checks (Sheet 20)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: I U N I T NO.

Step

9,186

9,187

9.188

9.189

9.190

9.191

9.192

9.193

9.194

9.195

9,196

A B C

Panel

PD

PD

PD

PD

PD

PD

PD

PD

PD

PD

D E F C

Operation

Press and release INHIBIT CTRL
pushbutton/lamp twice .

Observe Bl through B15 lamps,

Press and release ADVANCE push-
button .

Press and release I15/B15 push-
button/lamp.

Observe B15 lamp.

Observe that instruction and data-
module, syllable, sector, and addres
listed directly after Cal Point 23 of
routine 3 in the test program listing
are displayed by the MEMORY AD-
DRESS, SYLLABLE, SECTOR, DM,
and IM lamps.

Press and release INSTRUCTION
ADDRESS pushbuttons as necessary
to select instruction-module, syllable
sector, and address listed directly
after Cal Point 24 of routine 3 in the
test program listing.

Press and release INHIBIT CTRL
pushbutton/lamp ,

Observe INHIBIT CTRL lamp.

Press and release ADVANCE push-
button.

(This step deleted. ) • - - . " • . -

; H 1 J K L M N O P Q R PAGE
(

Normal
Indication

Lit

Not lit

;
•

»

Not lit

•

Data

[PAGES NUMBER
*l • A-

Figure 7-11. Self-Test Program Checks (Sheet 21)
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INTERNATIONAL BUSINESS MACHINES-
UNIT NAME: UNIT NO.

Step

9.197

9.198

9.199

A B C

Panel

PD

MLDD

Operation

(This step deleted. )

Press and release 116 pushbutton/
lamp.

Observe that instruction- module,
syllable, sector, and address listed
for Cal Point 24 of routine 3 in the
test program listing are displayed
by the INSTRUCTION ADDRESS COM-
PUTER lamps o

D E F G H 1 J K L M N O P Q R PAGE

Normal
Indication

•

Data

• PAGES NUMBER
or , A-

Figure 7-11. Self-Test Program Checks (Sheet 22)

V-7-187



SET 1
CTR, S

* LC8

I SET
CSC

. ODCT

TINO, .
OP - 0.
« PLUS.

IfE, I

• 0 .

CLE
ERROR
ICC*

.NO .
T SIGN ... BO
N . 2.

YES

« 50 :
TORAGE.
IOXS .

' SET VM1-5. . I" .
.ERftOR COUNTS....... BO
.4 PISS COUNt. . 2.

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 1 of 62)

V-7-188



L2P1

'. BO*.. " ENTER *

LCJ - hYPE OR
PAINT ERRORS
IF IN ERROR

READOUT

A16 ON •
ERROR READOUT

I READ
. SET B

ISET BI
.IN LCR

*SFT BI
L

Is?T BI
L

ISET BI
L

SUT, I
r 25 -.

y;li:

13 IN!

M IN!
2

15 IN!
3

IS A SUI 16

B ShT S • 1
USE PDIN1ER,

• 0 USE
TVPfb»|IfR

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 2)

V-7-189



. NO

HH

' SET IC«2 > 0*....I A;'.

l-.fl

'. SET LCD) • 0.'.....' A3*

«T • c>:....: »*.
. . 70.

. ' IS IC«1 ON '*' ^SET LOIO • oT.....' <|*.

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 3)

V-7-190



LtRP?

»0 .. . IS U«IC CN

MAfll

lift icmi • o'.....'. «o"

IS ICBll ON

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 4)

V-7-191



RCUIIM l •
CHECK PCP »

1BINSFCXS

'. HCP
SEC

les
ISSIW

T E S
INSI»

IESI 1
hi It-

AC

IlfSl I
. UITH

»C

C >LL
CK5

T C I
C1ICX

TN2
C t l C N

I i*sr
iF«lo

fjl!f
s{

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 5)

V-7-192



ROUTINE 2 -
C E N T R A L

PKCCfSSHR

II .. IS LCR? • 0

FOR PRnG**'1
Cr»PMIBilII»

NnuTINIS
?.».».5

ISP7

. ' is tCR), ' .rts
ICRt* OR L C R ^ ...

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 6)

V-7-193



KOUTINE » - . . . .
CIO. PIO. 00, . . . T f S T CIO .
ol. ixf • . . BO CODE! - Itoup.•ecu* . . .1 iMHO clo .

lift

o"
2.

L12P)

IS LCD) • ... M .
PLUS . . II.

BTP>SS CIO
UO.124.150.
1)4 IF LC«»

.SUBKCL
It. «ESf

. IN1

INE TO
111

RUPT

INT «€C - 0

Jco{sci° :....: .0:•BUM ?« i.

TEST DISCIfTF.

INPUTS* '.

TEST
. tCCUBUlttO*
. INTE*F»CE

Figure 7-12. PTC ADAPT Self-Test Program .Flow Diagram (Sheet 7)

V-7-194



IS «1 "It
P R E S E N T

IS ** 811
IXESCNI

.NO .
S >t BIT ... >? .
PRElfNT . . 76.

IS *9 BIt
PIESENT

.NO .
IS MO BIT ... »2
P«fSENI . . ?6.

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 8j>

V-7-195



1160)

. CO.

p* .

: ci« A

p*

: _ 'M

in i
U5(

;»Ei-o»e
. * HOP

LI

A

i en

1 eit
(Nl

its

Hit • ' .
P>tlN .

MCH .

INH 12!
•11 TO.
ft

.CH <|2 BIT

Cl» «u BIT BO.

Cl> »l» BIT

. ' .NO .

"•flfN?" . ".' JI.

.•EXOVf INM 15.

. • M0> 416 TO.
LI6P6

Cl> »15 BIT

•WMMtt. ;•"•:?•:. '

Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 9)

V-7-196



TESI MANUAL
INT U • HOP
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Figure 7-12. PTC ADAPT Self-Test Program Flow Diagram (Sheet 43)
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'S c X ~ î " .%'rv .V rv r\l -M rv-o -M ̂  ~ M IM.M.'M.'M M iM.O.r« ^ 1N.IM fN tx.iN ry.iM.rg.p CM IN rw t^

— f c . » » • » » » • • • » • • • • • * * • » * * » » • • • * » • " * • * * * * " * * * * * " " • * * • * * * * * *
* ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( ^ ^ ^ ^ . ^ r « ^ ^ ^ f ^ ^ ^ m * r ^ ^ f « ^ < r ^ ^ ^ ^ r t ^ ^ | 2 ! 2 C ! - ^ 2 C i 2 ^ W£ "tt"iii-i"^"C t t"it*i t "i"t"i~i "i"i"^*i"i t i"i"i"i*t.t "t"i • . . * * » • • . » • » . . » . . t . . . * . . - ^(
•u «^_ -1^^- (---- l^---.--« )-,-.----1-.- (-.-.-.------'-f-'-'-

l-- l--'----------'-'- t-- ( II
c-
0)
!Ha

V-7-437



00

O)
0)
43

•s
H

o1
>>

CO

•a
rt

o>
H
I
a
V

CO

C C C O C C C O C Q Q 3 C O C O O < ^ Q'C C O C 3'C C 2 O O C.

O — r \ ) f ^ ^ i ' / ^ ' * ^ ' l l i - C - r * O ^ " ^ o ^ ( S ; ^ ^ > m ^ f * - O — •OfNj i " - * ' ' ^ 'O f * > O- - ̂ "V^- if i/* -C r- O'-^'fs, f **• u> C ^O **-,O — (M <^ '•* t^ iO".
i f^ i^ j^ '^ i /^u^^i '^ iA^ 'Nj "V'fv O '*>of^(^ ' i^(*^ ' *^ . ' ^^ ' *c^ i^ i^ i* '^ ' i r ' '> ' ^ u^ ' - ' vo •^•iT' ^.u^ ^ ^ ^'«o o ^ -^ -C o"^ ^ *•«• f*- ^ ^* *•
r\ j f \ i (Nj .>jMiMOiN ry-«Nj o o c o o o o o o o c ; o o o o o o o o o o co o c o o c c /o,o o-'O o c R c o o o^o o o o o c;
o o o o o o o o o o o o o o o o c a o o . C 3 C 3 O Q . o o o o o - o o c o p p p o t > - o c o u o o o p o o o o o o o o p c o

o
H
ft

C-

O)

V-7-438



0)

•a
o
XoI
>>
W

l _ d O - < - * - * - < - 4 - < ~ - * .

O C ^ O O O O O O O O O O O O O C 3 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 <

JH§>
(H(̂
-w
CO

?4s
fis

0)

V-7-439



o
CM
-Mo>o>

f—•8
o
"o

.&
(4
PH

t8
O>
H

0)
en

o - ^ i N f ^ ^ i r t - o ^ - T O C -

ZX.ZZXZZX.XZZZ
IU X' -.!< UJ UJ :M M UJ tl; UJ UJ JJ

X X X X X X X X X X X X X X Z X X X x z xxx x z.z x c x z x x xx z z z z,z z z x z
J 'JJ IU UJ UJ UJ UJ UJ ^ 'JJ '^J UJ Lit '.U '^J 'J UJ liJ IU '^J UJ '^J UJ 'U UJ UJ Of' UJ UJ UJ uj Ud UJ UJ-'U UJ UJ UJ-UJ UJ U UJ OJ Ol

^ ^ ^ X ^ t f ^ ^ ^ ^ ^ ^ ^ X X X X X » X " ^ K K. K K X X *~* ^ X,X X 'x:* .•* X X X X X

N"O «•< fsj *ft *-

Q
<
o

< o o o o o o o o o o o ooooooooooooooo o o o o o o o.p o. o.o o..o o. p o o.o o o o o o o" o o o o o o

l>
(U

^a

V-7-440



CM

I

s
2
••s
H
o

1

0)
H

= 3 - - r s » ^ ^ O ' * . C 3 O k CJ — (NJ

. . .

o r s j « M ' ^ ' V r M r g f N . r s ( f \ j ^ C . % f N j r « o c O O O O C O O C O O O C O C O O C O O O O O 3 O O O"C O O O O O O O O O O "C O"

b 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 c o o o o o o c o o o o o o o o o o o o o o o o o o o o o

O
H

.V-7-441



so ?• o —

* * * * * - * K * * * * * * * X * * * * * * : * * * * :

c o o o o o o o o o o o — -

(NCM

to

i—

•3
U

• *4
i—I
O

Sia>,
CO

IH
bO
O
f-,

ft

-*JCO

?a
0)
w
H
f^

2
<
O
H
fin

< 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 n r i r t V ^ 1 ^ - ^I » » » - • • » • • » • • » • • • • • • • • » . » » » - • • « • » » • • . • » • . • »..» :» » » »:•.* » • » » . • • - » » » ^ ^
r \ i fs j^ r^^^ j^ rs j r j ^ (N^J%^'^ ' \ l ^ j ' rN| f> j rN(r> i^ rgrg 'Nr \ j (N)rg 'v j^ . rgrg(N- lvrgrNj -vr \ ( \ )pgfv^py^ 'v^ rg^ J > | r y (^ j>.irt uC ^ -a

^ 3-2-'-----3323333'3332^323332332233332'3333'3^23^"*""" '-*"* '-°° ' :-"-" ' 3it-
0)
Is

V-7-442



o o
•O f\J
— o

o o o o o
CD <M O" CO (M
<O 'M — iTt 00
-O O O -f ^

u o
.̂ ff.

•O -*
O O

co
CM

0)

I
0)

r— I

I
CO O O O o1

C C O O O
• N. »• ifi O O

J* C *• * —(*J Pk. )̂ *l (*S
> ift t& •*! t* ft

0)

be
o

CO

C C X O - C — — —

occoooococoococooo
1

OT

H

o —a. a

r^l ff *i f^ ~« ~> •• ff, fr\ rf\ ^. r^\. ^ *•. «•( *« »» ̂ j r^ -^ O O O J3 .O^O. O O O O O C O' O *^ "—

oooooopooooooooooooooooooocoocjooooooo-^ — --oooooooooooooooo

O
E-"

-Li O O O O C C 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 C O O O - - - « - - O O O O O O O O O O O O O O O O I
c-

V-7-443



CM
4->
0>
0>s
0)

i-H

•a
H

O

1

rt
t-i

O
tn

W
0)
H

3<n
x

. . . - . - - - . . . . . - . . . . . . . . . . . . .
o o o o o o o c c 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 o o o o o o

; 3 O O O O O •— -•-•------ — -^ < M O f > 4 < M f M < M < M f s i O ^ - J - « - * - ^ O O O - — — -4'— —* r* -- •— »^r^^

) ^ - 4 - < - M - « O - M - * - - - J - ^ ^ - * ' ^ - J O ' ^ - ^ - < - 4 ^ ^ O O p O O O O O O O O O O O ^ O O O O O

O
EH

o ^ o o o o o o o o o o o o o o b 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-
o>

V-7-444



o o o o o o o o o o
— d o 9 -r
•r« -i ^ #\ o

o o c o c o o
IN *• * O O CC f-
r- m rg o x m m
O — ,O f̂  h- CO O*

o o c o o
IT O O- CM h-
* O « f" 0*

o o o o o O O O O O

O C C O O O O O C o o o o o o
h- ^ f\> u"( oc <*>
m f*s » iT» -- *
f*

1
* ft J\ -O f^ f*

( J O O O C C C O C

O O O O O

o o c o o o o o o O O O O O C

O C O O O O
o h- -t *• o -r
O O >0 "N 9- f<
^ /< ̂  O -O h-

ra,
0>

I
O
•iH
,—I
OI

CO

a
rt

PH
4»>to

o c
f^ e-o ^j
•o -o

0)
CO

o
H
PH

V-7-445



o o o o o o o
f*. o oo «»• « m N
^j (*» m -*(*<> r-
flO ff1 O -* •* (M <**
— -- M fvj <M (M <M

o o o o o o o
o ^ »* co o >o ̂
,C IN in O CD « •«
CO ^ O -* —' (V /**
— -- rg r\i fsj oi M

c
ee
rsj

O O O O O O O O
m « ^c ,*• <NI -o o^ -r

O O
(*i (N
-• lA
» O

O O O O O O O O O Q
CO r̂

ff* ̂
O O

O O
-O O
^ o-

c c o o c o o o o oo
^ f s i i n ^ ( 7 * * n ( r ' O « f^co
m O ' O ^ t o - T i n f J ^ " x - *
C D 9 ' 7 ' O O < ^ ( M ^ •* OOO

CO

0)
0)

oooooooooo o o
rw m
r̂ -o

0)f— I•s
H
o
3o

L - ' O O C C O O O O O O OOO
u. Q o ^ - ' ^ f * « f > j i o r « o o - r f . o o » * * i n
QC CO

ooooocoooooooo
• ' '

ffl<DO>OO^(M^'r^'*OcOOk(N O

O'O OOCO OOO COOCC OCOOC

oo o> •* <N IN ̂ ,0 -f) m •o^^9>f<- m ^ î  c- -*
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Ô
o
o
PA
o
PA

*£
p»
O
rA
•̂

Ô
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în
p.

0
o
0

-o
in
r*
<o
rg

oo
pg
^

rg
O
0

0
o
pg

in
rgin
p. •

•n
0
0
rg

p̂-
•0 .

-r

o
in

o
0
rg
***
in
in
in
inp.
"*

m
o
o
rg
in
p-
m
p-
^

ou
-o
in̂
ocj
•o

o
o
0

o
•T
O
IN
in

0org
Oo
in
rg
O
C!
1*1

0
o
o
a

rg
in
p-

o
o
IN

in
•C
rg
pg
Mb

m

m
Oo
pg

în
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gr
8
8

8̂

pn
8
8
8
•»•
O

8̂

•̂
8
3
8

8
3
8
in
0
rg
rg

f-
<»>
•o

O

*rg

m
8
8
8
8
8
8
8
8
•0
•4
8

m
e
8
e
e
8
8
8
8
grpw
e

e
3
3
8
8
8
8
U

8
•O

m
e
8
8
8
8
rg

8
8
8
3

8
8
8
8
8
8
8
*4

8
8
8

8
8
8
8
8
8
8
8
8
pn
•*

pn
3
8
8
8
8
rt
•̂
8
8
8
8

8
3
8
8
8
3
3
rg
3
8
8

3
in
rg

pn
8
8
3
8
8
e
8
3
8
»*
8

m
8
8
8

rg
8
rg
8
w
ff\
in

3
8
8
8
8
8
U
8

•̂
•V

m
8
8
8
3
8
O

8
8
gr
•*

e
o
8
3
3
8
8
8
8
rg
8

e
8
8
8
3
8
8
8
8
•t

pn
8
8
3
8
8
in
rg
8
8
8
8

3
8
8
8
3
3
3
U
•O
3
8

3
•O
rg

3
3
8
8
8
8
8
8
e
3
8
8

8
8
8
e
8
8
8
8
8
3
8
3

8
8
8
8
8
8
8
8
8

8

8
8
8
8
8
3
8
8
8
3
3
3

8
3
8
8
8
8
8
8
8
8
8
8

8
8
8
e
8
3
8
8
8
8
8
3

8
8
3
O
8
8
8
QJ

8
O
8
8

8
8
8
8
8
U
3
U
O
8
8
8

8

rg

8
8
8
8
8
8
8
8
8
3
8
8

8
8
8
e
e
8
8
8
8
U
8
8

3
O
3
8
8
8
8
8
U
3
8
8

8
8
3
U
8
8
8
8
8
3
3
8

8
e
8
8
e
e
e
e
e
e
e
8

8
3
8
3
8
8
8
3
8
3
O
3

3
3
8
8
3
8
3
8
3
8
8
3

8'
3
3
8
3
8
8
8
3
8
8
8

3
8

3
8
8
8
8
8
8
8
8
8
8
8

8
8
8
8
e
8
8
8
8
8
8
8

8
8
8
U
8
8
8
8
3

8
8

3
e
3
8
3
8
8
8
3
8
3
8

O
e
8
8
8
8
8
8
e
e
e
e

3
8
8
8
8
3
e
8
8
8
8
8

8
8
8
8
3
3
8

8

8
C

3
3
8
8
8
8
3
3
8
8
8
8

8

pn

8
8
8
8
8
8
8
8
8
0
8
8

8
8
8
8
8
8
0
8
8
8
£j
8

O
8
8
8
8
8
3
8
8
8
3
8

3
8
8
8
U
8
8
8
8
8
8
8

8
8
8
8
8
8
8
8
8
8
e
8

8
8
8
8
8
8
8
8
8
8
8
8

3
8
8
3
8
8
8
8
8
8
8
8

8
8
8
3
8
8
8
O
3
8
8
8

8
rg
pn

8
8
8
U
8
8
8
8
8
8
8
8

8
8
8
8
O
8
0
8
8
8
8
8

8
8
8
U
U
8
8
O
3
8
8
8

8
8
8
8
3
U
8
8
8
8
3
3

8
8
8
8
8
3
8
8
8
8
8
O

8
8
8
8
8
8
8
8
8
8
3
8

8
3
0
3
8
8
8
fy
3
8
3
8

8
8
8
8
8
U
8
U
3
8
8
8

3
pn
pn

8
8
8
8
8
3
3
8
8
0
e
8

3
8
8
8
8
8
8
tj
8

8
8

8

8
8
8
3
8

8
8

0

0
8
8
8
e
8
3
3
8
8
8

8
8
8
8
8
3
8
8
8
e
e
e

8
8
8
8
8
8
8
8
8
8
3
3

3
8
8
U
8
8
8
O
tj
8
8
8

3
8
8
0
8
a
3
o
8
8
8

8

pn

8
8
8
8
3
8
8
8
8
8
3
8

8
8
8
8
8
8
8
8
8
3
8
8

8
8
8
8
8
8
8 .
O
U
8
U

8
8
8
8
8
3
C
8
8
8
3
3

3
3
8
8
8
3
8
e
e
e
e
8

8
8
8
3
8
8
3
8
8
8
8
8

8
8
8
O
8
8
8
8
3
3
8
8

8
3
8
8
8
8
8
O
O
8
8
8

8

pn

8
8
8
8
8
8
8
8
8
3
8
8

8
8
8
8
8
8
8
8
8
3
8
8

8
U
0
8
8
CJ
U
u
u
3
U

3
8
8
8
8
3
3
O
3
8
3
3

8
3
8
8
8
8
8
8
8
8
8
8

8
8
e
e
e
3
8
8
8
8
8
8

8
8
8
8
8
O
8
8
3
8
O
8

3
3
3
8
8
8
3
8
8
8
e
8

3
•O
pn

8
8
8
8
8
C
8
8
8
8
3
e

e
e
8
8
8
e
8
8
8
8
8
8

8
8
8
8
8
8
8
8

8
•*•

8
8
8
8
y
U
8

8
8
O
0

O
e
3
8
8
3
8
8
3
8
8
8

8
3
3
3
8
3
8
8
8
8
3
8

8
8
8
8
8
3
8
U
3
8
8
3

3
8
8
8
3

8
8
a
8
3
8

8

m

" ^
CN
TH

•4—*

0)

ra.
co
•yc
V
c
oô̂
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ĉ

o
o

o
Cj
o
o
o

0
o
o
o
o

0
c
o
o
o
0
o
o
o
3

CJ
o
o
CJ

o
CJ
CJ
o
CJ
CJ

o
o
o
o
CJ

o

CJ
o
u

o

c
o
c
o
o
c
CJ
o
o
o
o

o
o
o
CJ
o
CJ
o
CJ
o
CJ

o

o
CJ

CJ
CJ
CJ

o
CJ

o
o
o
o
c
CJ
CJ
CJ
CJ

"
o

o
o
o
o
CJ
0
o
o
o

c
o
o
c

. 0
o
o
o
o
o
o

o
o
CJ
o
o
o
CJ
CJ
CJ
CJ
o

o
o
o
o
0
CJ
o
CJ
CJ
o
CJ

o
•o

o
o
o

o
o
o
o
o .
o
o

c
0
o
o
o
o
CJ
0
CJ
c:
c

c
o

CJ
CJ
CJ

o
CJ

o
o
o
o
o
0
CJ
CJ
o
CJ

"
o
o
o
o
o
0
0
o
o
o

o
o
0
o
0
o
0
o
o
o
o

o
o

o
CJ
o
CJ
CJ
0
u
o

m
o
o
o
o
o
o
CJ
CJ
CJ
CJ
CJ

o
r-

o
o
o
o
o
o
o
0

•̂.0

o
o
CJ
CJ
CJ
0
CJ
CJ
CJ
(̂
•o

CJ
CJ

ĈJ
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în

o
o
o
pn
^
K
p*
•0
p-
tn
p-.

o
0

•r
p>.'
r.
n
^j
in

m .
o
o •
c .
•ri

pg
r\j
in
0
pg
*••
pn '

O

pg

o
o
o
in
•0P-.

ô
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în
mP*
r*

f*^
0
u
43
PA
It
Ml

P̂A
M]

*0

o
o
-o
43
gr
o
.X
pg
Ml

pg

o
o
4}m

1
7

4
2

4
3

2

>•«

o
o
43

«
pfc
p..
p->
43
O
Ml

PA
O
o
u
in
43

.4
0
 

2
1

2
2

4
3

1
3

2
0

0
3

 
7

7
5

5
5

1

1
2
0
0
3

14
24

32

W
•-)

•ft

1
2

6
1

2
0

0
:

r»-
o
.••I

••-

ffH
o
o
rg
^4

3̂
in
in
^
p-

o
a
43
p.
O
IX

p̂g
o
pg
pg

0
o
pg
*4

1
2

0
2

5
1

0

*_r

Oe
N
o
PA
Q

4T
in
PA
IM

PA
0
0
43
43
4T

SO
 

0
2

2
3

C
3

C
7

6
0

0
3 

32
72

C
C

1
2

0
0

3
3

4
2

4
3

6

•mml

f-A

".
22

U
O

O

!»•>

*

It
O
O
43
pi.
O
pg
în
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ô
o
43
43
m
p.
o
o
o
o
o

o
o
43
p-
p-
f»>
p"l
0
0
o
0

—
o
0
43

p.
p>
lf>
O
0
o
u

•4
0
0
IM

•4
m̂
o
o
o
0

—

o
o
43
p.
0
rg
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
u
o
o
o
u
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
u
o
o
o
o

o
o
o
o
o

u
o
o
o
o

CQ

?a
(Uw
H

o
H
CM

o
o
IM

o
rg
rg

o
grrg

O
g]
rg

O
p»
rg

o
O

o
rg



a
a
z

o
o
o
o
0
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o

'O
o
o
o

CJ
o

JO
C

O
O

C
O

C
O

O
O

 
C

o

0
o
o
o
o
o
o

o
o
o
0

o
0

pg

o
o
u
o

0
 

O
O

C
O

C
O

C
C

C
O

O
O
 

0
0

4
0

(
o
o

P-
in

• P-

o
o
•o

p»
P-
0
o
o

o
u

•rt

•f
p-
•T

• 4
2

4
2

2
1

2
0

0
3

 
C

(

~*

o
o
•0

p-

p-

0

0
o
•o
•oin
o

0

o
o
o
o
o
o

10
 

O
O

C
C

C
O

C
C

C
O

O
O

 
O

O
O

O
C

o
o

gjP.
tn
o
rg
0

O
o
rg

J

tn
p-
p-

o
o

in
o
CM

1
0

2
7

7
6

6
6

0
0

3
 

5

PA

0
o

-
-•
in
m
p-

0
o
-o
o
•o
o

3

o
o
g>
-o

2
0

 
0

4
5

6
C

0
5

1
2

C
0

3
 

0
4

7
4

5

0
o

in

o

0
o
-o

-o

pg
o
o

o
o

•o
•0

r-
rg
o

r5
5

4
3

H
2

0
0

3
 

C

p.

0
0

PA

•6

rg

*
in

o
o
•o
-o
p-
<o

•f

0
o
rg

IM

3
0
 

0
4

1
3

5
6

1
3

6
0

0
3

 
3

3
0

2
4

o
o

•o
rg
0
o
0

0
o
•o

PA

•o
P»
in

o

in
o
in

r0
2

5
6

5
3

6
0

0
3

 
C

o

o
o
-o
p-

m
m
r-

o
0
CM

O
CM

in
in

o
o

*•0

4
0

 
3

3
0

2
7

7
6

6
6

0
0

3
 

4
3

6
6

!

0
o

in
0

o

*

o
o
gj

«in
o
PA

O

«
•0

p.
m

r4
5

0
7

U
2

C
0

3
 

C
'

o

o
0

-
pg
in
in

*•

O
o
•a
•0

0
rg
in
in

o
o

•o

5
0
 

0
4

1
3

4
5

1
1

2
C

0
3

 
3

3
0

2
1

0
o

P-

in

*PA

0

gj

p.
PA

*in
o

o
o

tn

o
UA

'0
5

0
2

0
7

6
0

0
3

 
C

(

o

o
o

•0

p.
in
-o
0

o
o
rg

*rg
PA

0

o
cj

0
p-

6
0

 
5

5
4

2
3

7
6

6
6

0
0

3
 

7
7

5
5

!

0
o

-0
p.

rg
0

0
u
rg
in
PA

oP-
o

o
u

en
PA

in
rg

*

(1
7

7
7

6
6

6
0

0
3

 
0

o

o
o

PA

•o
in

-*

O
o
•o
rg

inP*
PA

U
O

-o
p-

7
0
 

1
7

4
5

0
2

1
1

2
0

0
3

 
2

7
4

5
3

0
0

m
in
in
p.

o
0

in

*in
in

o
o
•o
«
p.
-o
<o

1
0

2
4

4
5

1
2

0
0

3
 

0

PA

O
O

PA

p-

O

O
o
•a
•o
p.
in
p-
rg

0
o

J

0
0

 
5

5
4

2
0

2
3

3
6

0
0

3
 

7
7

5
5

4

O
o

•o

IM
O
p.
o

o
0

m
CM
in
-op-
CM

O
0

o
0
in
•o

1
6

5
0

0
0

2
4

0
0

3
 

3

rg

o
o
-o

.p.
in
•a
CM

o
o
rg

p.
0
in
•o
rg

o
o
rg

CM
rg

1
0

 
1

1
0

2
4

0
2

3
6

0
0

3
 

2
7

2
5

1

o
o

$
H
•f
in
in

o
o

in
IM
in
rg

0
o

c
in

. rg
o

i!
3

5
2

5
6

4
0

0
3

 
3

0

0
o
•o

in
•o
•r

o
o
(M

in
rg
in
in
p.
P.

0
0
•o

•o
p-

2
0

 
3

3
0

2
7

7
6

6
4

0
0

3
 

5
5

4
2

]

• O
0

•op.
in
m
P.
P-

o
o

•o
•0
o

in
in

0
o

0

*•0rg

1
0

2
6

0
5

3
0

0
0

3
 

4
en

O

p-

UA

O

O
o
N

UA
rg
in
in

0
0
-o
in

3
0
 

7
7

5
5

6
5

2
2

4
0

0
3

 
1

2
0

2
4

o
o

p.

rg
O
rg

O
o

in
p.

o
o
•o
•c
PA,

CM

*

PA
O
0
0

•o
•0
•o
•o
rg

*

O
o

o
rg
0

PA

O
0
rg

in

*o

o
o

p.

4
0

 
1

2
0

2
4

5
0

3
6

0
0

3
 

7
2

6
5

o
0

rg
O

in
•r•r

o
o

••4

in

o
IV

o

rg
p»

in
in
in

>
4

2
2

0
1

3
6

0
0

3
 

7

in

o

•0
CM

*

O
o
o
•o
•o
-o
CM

m
PA

o
o
pg
•o
<o

5
0
 

7
4

6
5

1
1

1
1

2
0

0
3

 
0

4
1

3
4

o
o

p-
UA
•O
•op.

o
o
o

•0
rg
-O

*in

0
V

PA.

*NI
tn
*o

I6
5

1
1

U
2

0
0

3
 

5

•o

0

rg

PA

in

•o

o
0
•o
PA
o
rg
in
0
•o

0
u
-o
•o
p.

6
0

 
4

4
2

5
2

6
6

1
0

0
0

3
 

4
4

6
2

'

o
o

p.
PA

rg
gf
in
in

Oo•o
p.
o
•c
o
in

o
o

s
r^
N
O

!6
5

2
6

6
1

0
0

0
3

 
C

O
o
m
o
in
•o
•r

o
0
rg

in
inp.

o
0

*P»

7
0

 
7

3
6

5
2

0
5

3
6

0
0

3
 

6
4

6
5

1

in
co
Of

CQ

o

§
=3u
o

oa
3
ci

(O

?a
<u

CO

H

in
i-H
I

0)t-l

V-7-504



O

O
O

O
o

•7
7

6
6

6
0

0
3
 

1
3

0
2

4
5

0
3

*

m
p-
p-

1
6
6
1
2
0
0
3

IM

in
in

fn
0
o

-

1 
4

4
4

6
4

4
;

0
0

m
rg
o

o
m

pt
o
0

*1
3

6
6

6
1

C

0

o
o
(M

O

rg

2
0

0
 

7
7

5
5

5
1

1
1

2
0

0
3
 

5
0

6
!

o
. 0

(7
7

6
6

6
0

0
3

 
4

6
6

5
0

7
0

3
*

0

(0
3

6
4

0
0

3

in
in
p-

o
o
49

> 
5

5
4

2
0

0
-

o
u

PI
•f
•r
4T
•r
•T

o
o

3
0

2
7

7
6

6
*

m
0
u

o
•r

2
1

0
 

7
0

6
5

0
0

3
6

6
0

0
3

 
0

4
1

2

0
o

•3
7
6
6
6
0
0
3

 
0

4
1

3
5

4
4

3
*

49
49
49

,0
3
6
4
0
0
3

rg
o
m
•4

0

O

4>

1
 

7
7

5
5

4
0

2

O
o

rg

*inin

o
o

(4
6

7
/6

6
*

o
o

o

2
2

0
 

0
4

1
3

4
0

3
6

6
0

0
3

 
3

3
0

2

o
0

•3
7
6
6
6
0
0
3

 
4

7
6

5
1

5
6

3
*

4)

p.
1
0
3
6
4
0
0
3

in
4)

in

o
o
49

1 
1
3
0
2
4
0
:

o
o

IM

49

in
p-
K

m
o
o

5
4

2
3

7
6

6
*

o
0

u
•r

2
3

0
 

3
3

0
2

4
0

3
6

6
0

0
3

 
4

4
4

<

o
o

(3
7
6
6
6
0
0
3

 
7

7
5

5
4

4
6

3
*

in

(0
3
6
4
0
0
2

rg
O
m

o
o
49

1
 

0
7

0
2

4
0

0
o

m
PJ
49
O
•4

O
o

7
6

5
3

7
6

6
*

m
o
0

o
o

2
4

0
 

5
6

6
5

0
0

3
6

6
0

0
3

 
7

0
0

!

O
o

(4
2
0
7
6
0
0
3

 
1

3
6

5
0

0
3

6
*

O

(0
3

6
4

0
0

2

in
in
p.
p-

m
o
o
49

> 
5

5
4

2
0

0
.

o
o

49

49

•4*

m
O
o

3
0

2
7

7
6

6
C

o
o

o

2S
O

 
1

7
6

5
0

0
3

6
6

0
0

3
 
0

4
1

2

m
o
o

1
3
7
7
6
6
0
0
3

 
0

4
1

3
6

1
5

0
1

O

(1
2

6
0

0
0

3

IM
O
in

PI
o
0

—

1
 

7
7

5
5

4
3

*

o
o
P-
org
O

in
in

o
o

5
0

6
4

1
2

7
C

m
o
o

in
•r

2
6

0
 

0
4

1
3

4
3

2
1

2
0

0
3
 

3
3

0
!

rg
o
0

1
0
0
0
0
0
0
0
2
 

6
1

3
2

0
0

0
0

1

4f
in
•f

(o
oo

cc
o;

rg
a
•r

IM
O
0

0

t 
1

6
0

2
4

0
C

oo
o
o
o

in
p-
p-

IM
0
O

5
4

2
0

0
0

0
C

in

rg
o
o

o
u

2
7

0
 

3
3

0
2

4
0

C
O

O
C

0
2 

4
5

2
*

IM
O
0

'4
0

0
0

0
0

0
2

 
1

6
6

S
O

O
O

O
C

O
p-

,0
0
0
0
0
0
;

in
in
p-
p»

rg
O
O

u

• 
5

5
4

2
0

0
C

O
0

0
• o

o

o
0

rg
o
0

3
0

2
4

0
0

0
C

IM
O
«
u
o

3
0

0
 

1
5

6
5

C
O

C
0

0
0

0
2 

0
4
1
.

IM
0
O

•0
0

0
0

0
0

0
2

 
2

4
6

5
0

0
0

0
C

m
•4

1
0
0
0
0
0
0
2

in
49
N

rg
o
o
o

( 
0

3
6

5
0

0
C

0
o
0
o
o
o
49

IM
O
0

3
6

5
0

0
 O

O
C

in

rg
o
o

o
u

3
1

0
 

1
7

2
5

C
O

C
0

0
0

0
2 

3
3

6
!

IM
O
0

,0
0
0
0
0
0
0
2

 
5

5
6

5
0

0
0

0
C

in
in

1
0
0
0
0
0
0
2

in
4)
in
u

IM
O
0

0

• 
O

4
4

5
0

0
C

o
o
o
o
o
o
rg
-t
0

rg
O
O

&
6

5
0

0
0

0
C

O

IM
O
O
u
o
o
u

3
2

0
 

0
0

6
5

0
0

C
0

0
0

0
2
 

1
4
6
!

rg
o
o

'4
0

0
0

0
0

0
2

 
0

4
1

3
4

0
0

0
C

49

S

fO
O

O
O

O
O

'

rg
op-
o

rg
O
o
o

• 
1

4
6

5
0

0
C

0
o
o
o
0
0

rg
in

IM
o
o

5
4

5
0

0
0

0
C

rg
o
o
o
o
o
u

3
3

0
 

1
1

6
5

C
O

C
O

O
C

0
2 

0
5

6
!

O
o
0

1
0
0
0
0
0
0
0
0

 
O

O
O

O
O

O
O

O
C

1
O

so
oo

oo
oc

o
o
o
u

o
o
o
o

> 
O

O
O

C
O

C
K

O
O

O
o
o
0

o
o
o

IM
oo

ib
O

O
O

O
O

C

•T

rg
0
o
u
o
o
u

3
4

0
 

3
3

0
2

4
C

O
O

C
0

0
2 

5
5

4
!

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
u
u
o
u

o
o
o
o
o
u
o
o
o
o
o
o

o
o
a
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

u
o
o
o
o
u
o
o
o
o

o
o
o
o
o
u
o
o
o
o
o

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
u
o
u
o
o
o

o
V

o
o
o
o
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
o
o

o
o
o
o
o
o
o
<j
o
o
o
o

u
u
o

o
49

o
o
o
o
o
o
o
o
o
o
oo

o
o
o
o
o
o
o
o
o
a
o
o

o
u
o
o
a
o
o
o
o
o
o
u

o
o
o
o
o
o
o
o
o
o
o
o

1 -2o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
u
o
o
u

o
o

u
u
u

o
p.

V-7-505



DC
O
p-
o
ui
v>

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
u

o
o
o
o
o
o
o
o
o
o
o
o

en
o
o
o

o
o

o
o
o
o
en
o
o
o
o
o
o

o
o
o
o
o
o
o
CJ
o
o
o
o

o
o
o
o
o
u
o
o
o
o
o
o

m
o
0

'•o
p-
p- ,

p*
o
o
o

0
o

en

•o

o
o
•o
•o
•o
p-
in
in
p»
p*

0
o
•o

0
eg

0
o

o
o
o
o
0

o
o
o

o
0
0

o
o
o
o
o
o

o
o
u

10
 

C
O

O
O

C
O

C
C

O
C

O
O

 
O

O
O

O
C

O
O

t

en
o
0

en

CM
CM
•T
CM

O
o

eg

rg

7
7

6
6

C
C

3

p»

o

o
o
o

in

in
P4
O

O
o

in

•4

O

O
o

o
CM
rg
in
rg

o
o
•0

2
0
 

1
5

4
2

7
7

7
7

6
0

0
3

 
2

6
4

2
4

7
3

<

m
o
0

• PI-
P-
CM
o
MM

o

0
o

r-

0
o

•3
2

1
2

0
0

3

*in
CM

o
o
•o

m

*•4
en

o
0
•o
•0
p»

p-
4f

o

o
o
o
en
in

CM

*oen

o
0

*

3
0
 

0
0

2
7

6
1

4
1

2
0

0
3

 
2

7
4

2
6

3
0

1

en
0
o
•o
m

m
p-

o
o

p-

s

r7
7

6
6

C
0

3

CM
eg

rg

0
o
o

in
rg
rg

CM

o
o
CM

*4

en

£

O

O
o
IN

m
in

o

o
o
-0

4
0

 
0

4
1

3
4

7
3

6
6

0
0

3
 

1
0
2
7
4
2
0
!

en
o
0

•4

*eg
•o
•r
0

o
o

m

-0
•4

•2
0

7
6

0
0

3

p*

o
0

p*

CM
O

rg

O
o
0

m
in
CM
o
o

o
o
CM

CM
en
CM

in
CM

O
0

*

S
O

 
1

7
5

5
6

1
4

1
2

0
0

3
 

0
4

3
7

6
3

0
1

en
O
o
m
•o
eg

eg
CM

CM

O
0
eg

in
in

o
o

•2
0

5
(0

0
3

in
•4

O

0
o

p.
P»
•o
o
•4

o
o
•0

p-
p-

eg
en

eg

O
o
•o
p-
p*

-o
o
o

o
0
eg

6
0
 

2
6

5
2

0
3

6
3

6
0

0
3

 
1

7
5

7
4

3
2

1

en
o
o

en
in

in
p«-
•o
•4

O
O
eg

en

p*.

>
3

0
1

4
C

0
3

rg
0
eg
(M

O
0

•4

CM
O
-o
0

o
o
•0

m

in
in

•*

o
o
•o

p-

in
p»
p-

0
o
-o

7
0
 

2
4

2
2

5
5

3
1

0
0

0
3

 
2

6
3

4
3

7
7

(

m
o
o
p-
p*

p-
CM
«4

O

0
0

p-

•4
«4

0

O
0
rg

en

p*
rg
»4
•4

0

m

CM
en
-o
eg

o
0
CM

0

•O
CM

O

O
o
CM

eg
en

in

0
0
•o

LO
O
 

1
1

0
6

7
7

6
6

6
0

0
3
 

2
6

5
2

0
2

0
1

0
o

*
p-
p-
P»

0
o

p-

o
CM
eg

r7
7

7
6

0
0

3

rg
O
•O
0

o
o

pt
in
in
p-

o
o
0

en
in

in

*"

o
o
CM

in

m
•o
rg

o
0
•o

LI
O

 
2

4
2

2
4

7
3

6
6

0
0

3
 

2
4

2
2

4
2

0
!

o
o
p-
p-
p-

m
rg

0
o

p-

•0
o

0
o
CM

N
en

CM
en

eg

o
o

m
•0

0

o
0
•o
•o

p-
in

•*

o
o
o
en
in
rg
m
•o
rg

o
o
rg

L2
0 

1
6

7
S

6
3

0
1

4
0

0
3

 
1

1
4

6
6

3
5

3

o
o

p-

in

o

o
0

fkk

•4

-o
0

F
7

7
6

6
0

0
:

in
m
•o

0
o
o

in

•o

o
o
CM

en

in
in
p-

eo
CM

in .
o
in
3

o
o
•o

13
0 

2
6

7
4

0
7

3
6

6
0

0
3

 
1
7
5
S

4
2
0
!

o
o

0
rg

rg
•4

m

o
o

p»

*oo

o
o
CM

CM
m
CM

om

o
o•o
o
CM

CM

rg

o
o
o
m
in

•o
0

o
o
rg
O

*rg
rg

rg

o
o

14
0 

0
1

4
7

6
1

4
1

2
0

0
3

 
1

2
4

2
6

3
0

1

o
o
m
eg

eg
eg

eg

0
O
rg

rg

*
o

b
4

1
3

6
0

0
.

in
•4

U

o
0
o
o
in

p-
o
CM

O
O
*0

p-
p-
m

o

o
o
o
in
in
m
f4

O

0
O
rg

5
0
 

2
5

4
2

4
2

4
1

2
0

0
3
 

0
4

1
3

5
1

0
1

o
o
en
•4'

eg
0
eg
eg

0
o
o
in
•o
in
o
•c
o

• 
3

2
4

4
0

0
:

rg

in
eg

o
o
•0
m
rg

*
p-
0
rg
O

o
o
rg

rg
p>

in
in

•"

o
o
-o
m

inp-
r-

u
o
u

6
0

 
2

4
2

2
4

3
2

4
4

0
0

3
 

2
6

3
4

1
6

0
1

o
o
m
*4t

P»

IM
•4

O
O
CM
CM
p-
o
en
•O
rg

o

•o
m
m
•*

•o
eg
CM
o

u
o

m
p-
p*
in
•4

O
U

*rg
m
CM
in
CM

o
o
•o
CM
•r
•0
CM
rg

o
o
CM

7
0

 
7

7
7

7
4

7
2

1
2

0
0

3
 

1
6
7
5
5
0
2
1

co

•s
0)

w

(V

o

g
=3u

Oa
a
a
a

8
ki
PH

•a

(U
03

H
f^

O

1A

V-7-506



rg

a

HI

UJ

o
o

> 
0

6
0

2
4

0
2

3
6

0
0

3
rS

5
6
0
5
1
0
0
0
3

•"

r 7
 5

4
3
2
4
4
0
0
3

p.

(4
2

3
6

0
0

3

•r
•0
IM

4
7

2
1

2
0

0
:

N

.4
1
3
6
0
0
3

CM
CM
gr
N

o
0

o
o

2
0

0
 

0
1

1
5

4
3

2
4

4
0

0
3
 

0
2

2
7

6

1 
2

6
3

2
0

2
0

5
6

0
0

3
!4

6
4
7
2
1
2
C

0
3

0

rS
7

6
4

3
3

6
C

0
3

**

(1
3

1
0

0
0

3

IM

•O
rg

4
3

2
4

4
0

0
3

•o
CM

.7
6

1
2

0
0

3

inp-
4}
p*

O
O

m
rg

2
1

0
 

2
2

0
2

4
7

2
1

2
0

0
3
 

7
7

7
7

4

1 
1
7
5
5
6
4
6
3
6
0
0
3

o
o
o
pginin
in
inp.
N

.3
4

2
1

7
1

4
C

0
3

CM

>
2

0
1

2
0

0
3

CM

rg

4
2

0
5

6
C

0
3

pg
gr
N

.2
0

5
6

0
0

3

gr
pg
o

0
o

•a

2
2

0
 

1
3

0
7

6
4

5
3

6
0

0
3
 

0
1
1
5
4

0
2

6
6

4
3

2
4

4
0

0
3

'5
7
6
4
2
3
6
0
0
3

-

.5
2
0
7
6
1
2
0
0
3

rg

.4
5

3
6

0
0

3

•0

6
3

2
1

0
0

0
3

p>
g>
p4

.3
2
4
4
0
0
3

p-
p»
p»

o
u

pg

2
3

0
 

0
6

0
2

4
7

6
1

2
0

0
3
 

2
2

0
2

6

0
1
1
5
6
4
5
3
6
0
0
3

.1
7
6
4
5
1
0
0
0
3

e

oo

Im
in
m

"

.4
2

3
6

0
0

3

**

5
0

2
1

2
0

0
3

in
p-
P.

E
O

O
Z

19Z
'

pg
in
pg

oo
en
-0

2
4

0
 

2
6

3
2

2
3

7
1

0
0

0
3
 

0
6

7
7

6

1 
0

3
2

7
4

3
2

4
4

0
0

3
1
4
2
6
4
2
3
6
0
0
3

en

1
0
7
4
7
6
1
2
0
0
3

o

>
4

6
3

6
0

0
3

pg
gr
pg

6
5

2
1

0
0

0
3

CM
gr
IM

.3
2

4
4

0
0

3

•0
CM
o

o
o

gr

2
5

0
 

0
4

1
7

4
7

6
1

2
0

0
3

 
2

6
4

2
6

» 
1
3
6
7
6
4
5
3
6
0
0
3

a
 3

6
6
5
1
0
0
0
:

0

k 1
3

4
3

2
4

4
0

0
3

o

o
o
pg
P4
rg
p-
m
gr
o

4
6

2
3

6
0

0
:

rg
gr
in
CM

O
o
pg
P4
•O
p.
p.
4T
O

0
0

en
CM
o

2
6

0
 

3
0

4
2

6
5

7
1

0
0

0
3

 
2

7
4

2
4

I 
0

6
5

7
6

5
0

0
0

0
0

3
rS

5
6

2
7

1
0

0
0

.

p4

•7
5

6
4

7
1

4
0

0

p.

2
2

0
1

2
0

0
:

•r
g)
CM

4
7

2
1

2
0

0
:

CM
CSJ
gr
pg

b
4

3
3

6
0

0
:

CM
pg
gr
pg

o
o
in
0
CM

2
7

0
 

0
1

1
5

4
7

6
1

2
0

0
3

 
0

2
6

7
4

> 
1

7
5

7
4

0
0

0
0

0
0

2

ooo
0
0
o
o
rg
in
pg

(0
3

3
0

0
0

*
9

0
4

•*

(0
0

3
0

3
0

4

in
-o

4
0

0
0

0
0

0
.

p-
p-
p-
p.

(0
0

0
0

0
0

4

IM
O
pg
pg

o
o
0
o
o

3
0

0
 

2
5

4
2

4
0

0
0

0
0

0
2
 

0
6

0
2

4

! 
2

6
3

4
0

0
0

0
0

0
0

2
.2

2
4

0
0

0
0

0
0

;

N

1
2

2
4

0
0

0
0

0
0

2

pg

(0
0

0
0

0
0

4

p»
CM
O
4

0
0

0
0

0
0

.

in

0

(0
0

0
0

0
0

4

p-
CM
•gr

o
0

0
o
o

3
1
0

 
0

2
4

6
4

0
0

0
0

0
0

2
 

2
6

3
2

0

Oo
oo
oo
o
CM
in
•0
CM

Oo
0
0
o
o
gr<o
gr
-

b 7
5

4
0

0
0

0
0

0
2

—

(0
0

0
0

3
0

*

P-
p.
p>

40
00

00
0;

rgo
N
CM

(0
0

0
0

0
0

4

IM
O
g)
o

o
0

o
o
o

3
2
0

 
7

7
7

5
4

C
C

0
0

0
0

2 
1
7
5
5
4

> 
2

4
2

2
4

0
0

0
0

0
0

2
.2

2
4

0
0

0
0

0
0

2

CM

(2
7

4
0

0
0

0
0

0
2

a

(0
0

0
0

0
0

4

in

o

4
0

0
0

0
0

0
.

p»
gr

(O
O

O
O

O
O

C

pg •
•o
CM

o
o
o
o
o

3
3
0

 
1

7
5

7
4

0
C

0
0

0
0

2
 

0
2
2
6
4

! 
1

5
0

6
4

0
0

0
0

0
0

2
t 7

5
4

0
0

0
0

0
0

2

-

r7
7

4
0

0
0

0
0

0
2

r"

(0
0

0
3

3
0

*

IM

CM .
CM

40
00

00
0;

CM
O
•Oo

(0
0

0
0

0
0

4

in
in
p-

o
o
0
0
o

3
4

0
 

2
6

3
4

0
0

0
0

0
0

0
2

 
7

7
7

5
4

. 
0

0
0

0
0

0
0

0
0

0
0

0
I4

0
C

0
0

0
0

0
0

2

o

>
42

4C
O

O
C

00
2

CM

(0
0

0
0

3
0

4

p-
•o
o

oo
oo

oo
o;

IM

-O
CM

(0
0

0
0

0
0

4

*
O

o
o
o
o
o

3
5

0
 

2
6

5
2

C
0

0
0

0
0

0
2
 

1
7

5
7

4

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
u
o
o
o
o
u
u
u
u

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
u
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
a
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
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
u
o
o
<3
o
o
o

in

t-
0)

V-7-507



u
o

0
o
o
o
o
o
o
o
o
o
o

C
C

O
O

O
O

O
O

O
C

u

o
. u

o
o

c
o

o
0
o
•T
o
rg

o

•r

o
o
o
o
o
0
o
0

0
o

O
O

O
O

O
O

C

o
o

o
o
u
o
o
fj

0 
C

C
C

C
O

C
C

O
C

C
O

C
 

O
O

C
O

C
0
o
o
o

• o
0
o
s
o
o
o

'O
O

O
O

O
O

O
O

O
C

o

u
u
o
o
o

o

o
o
o
u
o
o
u
o
o

o
0

0

o
o
0
o
0

0
oioooooo

o
o

o
o
o
o
o
0

1C
 

C
C

C
C

C
C

C
C

C
O

O
O

 
O

O
U

O
C

o
o
(N

IN

p.
•O

*0
>

4
2

4
5

2
1

2
0

0
2

rg

o
o
•0

-0
o
gr

o
u

o
o
•o
•o
•T
0

in

o

o
o

p-

pn

*p-

0

o
0

3
5

4
7

1
6

<

•o
•4

O
(J

•0

•o
p-

2
0
 

2
2

4
7

4
6

5
3

6
0

0
3

 
7

7
5

5

o
0
-o
in
o
IN

rg
<r
m
rg

1
4

2
5

2
6

1
2

0
0

3

pn

o
o
«

0
rg
gr

0

u

rg

.•o
m

rg

rg

O
o

-
in
IN

. n

o
0

4
7

4
1

5
3

<

in
o

pn
o
o
rg

a
gr

3
0

 
1

2
4

2
4

1
4

3
6

C
0

3
 

2
4

2
2

!

o
o
o
o
p-

IN'
rg
-»
rg

•2
2

5
2

1
1

2
0

0
3

rg

0
o
IN

rg
in

0

o
o

•o
0

2
o

o
o
•o
0
gr
P.

IN

O
0

1
3

4
6

6
3

(

o

u
u
•o
o
rg

4
0

 
0

4
1

3
4

2
C

5
6

C
0

3
 

0
4

1
3

'

o
o

pn
p-

p-

• p-
p-

0
2

7
7

7
7

6
0

0
3

rg

O
o
rg

o

in

o

0

0
o
rg

o

rg

rg

O
0

-
rg
in
p»

0

o
0

5
5

4
3

2
7

<

o
u
•o
-o
p*

5
0
 

0
3

6
0

3
7

7
6

6
0

0
3
 

7
7

7
5

'

m
o
o

m
0

m

o

1
2

7
4

0
4

6
6

0
0

3

rg

o
0
•0

o
p»

rg

p-

O
O
o

tn
in

•o
•0

o

o
0

on

o
gr
p-

—

o
o

4
2

0
7

6
7

<

p.

m
o
o
o

•0
If

6
0

 
1

6
7

5
4

6
7

3
2

0
0

3
 

2
3

0
6

o
o

p»
p»

rg
0
rg
rg

>
0

2
5

1
0

1
2

0
0

3

o

o
o
rg
o
pn

in

0
o
-o

-0

in
p.

p.

o
0

•o

o

0

o
0

2
2

4
1

7
0

C

IN

O
0
rg

rg

7
0

 
0

5
6

7
5

2
1

1
2

0
0

3
 

2
4

2
2

'

o
o

<r
- o
p.
•o

rg.

2
2

0
7

2
3

6
0

0
3

p.

o
0
u

in
in

o

u

o
o
rg

o

p.
in

~

o
o
p.

0
IN
•T

N.

o
o

4
6

7
5

6
K

rg

m
o
o
rg

p~

1
0
0

 
7

7
7

7
4

7
3

6
6

0
0

3
 

1
6
7
5
'

o
o

0

rg
o
•0
0

o
u
rg
o
pn
gf
in
in

-*

o
o
•0

•o

p-

o
0

p»

o
•o
o

o
u

o

gr
IN
IN

rg

O
0'U

Z
S

Z
Z

rg

pn
o
o
rg

IN

1
1
0

 
0

1
1

S
4

2
C

3
6

C
0

3
 

0
6

0
7

'

o
o

-o
rg
p-
p-
•o
o

2
2

0
3

3
7

6
0

0
2

P-

0
u
u

in
in

<n

u

•o
p.

*
p*

o
CJ

"
in
p-
•o
0

rg

O
o

7
5

4
7

3
3

,

o
o
•0

p-

1
2

0
 

2
2

0
2

7
7

7
7

6
0

0
3
 

7
7

7
7

'

. o
o

m
•rt

IN

-O
rg

1
7

5
3

2
1

2
0

0
2

o

o
0
•0

o
o

-H

0

o
o

*t>

o

o

p.

gr
m
pn

•4

O
0

6
7

4
7

1
6

<

rg

o
o
•0

•»•
p-

1
3

0
 

2
5

4
2

7
7

6
6

6
0

0
3
 

7
7

5
5

'

O
0

0
fg

rg
Jf

1
0

7
5

4
2

1
2

0
0

:

o

0
o
•o
rg
0

gr
IN

O
0

-o

*
rg
gr

o
0

-
in
p-
rg

0

0
o

2
2

4
0

1
3

<

rg

o
0
<N

rg

1
4
0
 

0
4

1
7

4
5

2
1

2
0

0
3
 

1
2
4
2
!

O
0

•4
rg

rg
rg

IN

•1
7

5
2

1
1

2
0

0
:

o

0
o
-o

n

u

o
o

o

IN

rg

0
O

pn

p-
•r
m

0

o
o

1
3

4
2

0
5

4

o

o
o
•O ',

0
rg

5
0

 
2

5
4

2
4

2
0

5
6

0
0

3
 

0
4
1
3
'

o
0

p>
p-
rg
o
rg
IN

>
0

2
5

1
0

1
2

0
0

2

o

o
o
rg

0

<r

rg

0
O

•O
rg

P.
m

0

0
o
p.

rg
gr
in
in

-

o
o

7
5

4
7

6
6

<

p-

o
o
•o
p-
p-

6
0
 

2
4

2
2

4
1

7
0

0
0

0
3

 
0

3
6

0
3

o
o

•*
o
p-
•o
gf
rg

1
2

2
0

7
7

3
6

0
0

2

p-

o
0
0

m
in

o

u

0
o

rg
p.
in

•*

0
o
p.
p-
o
IN
gr

p*

o
o

4
6

7
5

6
K

rg

u
rg

•O
p-

7
0

 
7

7
7

7
4

7
3

6
6

0
0

3
 

1
6

7
5

'

eo

I

13

in
I

C-

5,

V-7-508



0
0
IM

} 
0

6
0

2
5

1
0

o
0

1
7

5
5

4
3

0

O
o
-0

) 
7

3
2

2
1

0
1

o
o
0

0
5

6
6

7
5

5

0
0
IM

» 
1
7
5
5
4
3
0

0
o•o

7
7

7
5

4
7

6

O
o
o

» 
0

4
6

6
7

5
5

0
o
N

1
7

5
7

4
2

3

O
o
•o

L 
0

0
0

0
0

2
0

o
o
•0

0
0

0
0

0
0

4

0
o
•o

L 
0

0
0

0
0

2
5

o
o
(M

C
0

0
0

1
3

6

o
o
-o

t 
0

0
0

0
0

2
3

o
o
•o

0
0

0
0

0
0

4

o
0
rg

0
0

0
0

0
3

0

o
o
(M

0
0

0
0

1
2

6

o
o
o

0
0

0
0

3
5

5

O
o
rg

O
C

0
0

0
2

2

O
0
•0

0
0

0
0

0
7

6
C

O
o
•0

O
C

0
0

3
7

7

o
o
IM

C
0

0
0

0
2

1
3

o
0
•0

0
0

0
0

0
7

6

o
0

0
0

0
0

3
7

7
*

0
o
o
o

0
0

0
0

0
1

7

o
o
-0

0
0

0
0

0
7

6
1

0
o
o
•4

0
0

0
0

3
5

6

O
0
0
o

O
O

O
O

O
O

O
C

o
0
o

*

0
0

0
0

0
3

1

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
0
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
UJ
I/I

o
o
•0
•o
•o
N

*inr*
r-
p.

*!
O
O
•0
•0
f*.
fk.

1*
0
•o
m
0

o
u
rg
m
IM
IM

*̂-in
K
»4

O

O
«
p*.
•0
Ik,

O
rg
•r
in
p-

o
o
«
•0
p.
r»
m
0
•0
f>
u

o
0
o
o
•̂4

•T
IM
(M

*<M

O
U
«
r-
o
p.
o
IM

*m

^

U
0
0
•ri

-o
in
p»
•0
•r
m
IM

o
0
•o
r*
o
m
o
o
o
o
u

o
o
•0
•0

r*
o
0
0
o
o

o
a
rg
•4

IM

*•aa
o
0
u

0
o
•o
m
*™
M
O
O
o
o
0

0
o
•o
m
•T
0
•*
O
U
o
u

o
o
•o
in
u
rg
o
o
0
o
o

o
o
•o
m
0

o
o
0
o
cj

o
•o
•a
•0
•o
t*
o
o
0
o
o

o
o
«̂
o
h»
o
o
u
o
u

o
o
o
•4

-o
in
m
o
o
0
0

o
o
0
o
l»
^o
u
u
o
u

o
0
rg
^
p4
IM
•4

O
o
0
o

o
0
o
•4

«
m
m
o
u
o
u

o
o
M
f*
p.
c
o
o
0
0

o
o
rg
•4
•M

IM
•*
O
O
O
U

o
0
IM
•4

^
IM

0̂
O
cj
o

o
u
IM
1*1
^
»4

o
u
o
o

o
0
•o
-o
m
P»

0
o
o
o
0

o
o
•0
-o
-o
p.
o
u
o
o
u

o
o
o
<0
0
rg
o
o
0
0
o

a
o

1*1
0
•o
w

0

0
0
0
o
p-

ÎM
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Ô
u
UJ
1/5

a
o

o
o
rg
•*
rg
O
•4

in̂

o
u
IN

0

P-
•O
<o
1*1

0
o
pg
0
in
in
in
p*
*"

m
u
o
<N
in
•4

IN
•O
p>

*

0
U
•O

o
IN
IN
•4

•̂O
1*1

O
0
IN
•4

IN
rg
4f
in
in̂

"*

m
o
o
•o
1*1
in
rg
•c
IN
IN
in •
o

1*1
0
o
rg
in
1*1
IN
-0
rg
p*

-

O
0
rg

O
o
*Q
•0

P-.
p-
rg
p*
rg

o
o
0
p- .
r-
o

*o
1*1
-

o
a
<?
r-
o
4*
0
1*1
"*

1*1
u
0
49
1*1
p-
49
in
^
in

"

0
o
•o
49
r-
p*
rg
p-
rg

*

O
0
o
r̂*.
0^
în
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în
in
pb

P*

en
0
o
o
IN
in
o-o
in
inP^
p. -

m
o
o*
4
CMo
o
fM
in
tn
fM

fn
o
o
IN
in
en
PM
-0
fM
o
O
fM

en
O
0 .-om
in
-o
IM
•t
in
in
IN

pn
o
o
<oen
•4

»4
en
O
in
*
0

en
Oo-o

p«
en
fM
•4
p«
CM

en
O
o
fM
m
IN
•O
fM
fW

<o

pn
O
0

. pn
in
•̂o
o
r-
in

en
O
o
-o
mpto
•o<o
CM
p»
in

m
. o

ooo
•0p-
p-
in
in
p-
p-

pel
O
O
CM
in
en
o-o
PM
O
fM
CM

en
0
O•a
en
fM
•0
•o
fM
O
0
fM

en
O
o
•0
en
fM
en
p>»
4
in
*

m
O
O
fM
in
o
fM
fM

fM

o
o
o
o
o
u
o
u
u
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

u
o
o
o

o
o
o
u
u
u

o
u
o

o
fM

o
o
o
o
o
u
u
u
oo
o
o

o
o
o
o
o
o
a
u
o
o
o
o

en
o
o•a
in
CM
en
u
•o
in
in
•M

tn
O
O
-O
en
<N
o
*
r*
in
in

O '
*

en
o
o
•r
*
IN
en
*
p-̂
•*•
0

m
o
0
u
en
IM
m
in
CMr*
•T
«r

0
m

pn
o
o

. -0
en
p»
•o
fM
»4

•»•
«
in

en
0
o
CM
tn
en
fM
0
in
o
o
o

o•o

pn
o
o
CN
in
en
0
•a
fMpo
*
*

en
o
o
<0
pn
m
•4
P»
f*
•O
•f
in

o
r-

m
o
u
-0
m
in•̂
r-
IM
O
O
u

en
o
o
CM
•n
m
o
•oe*.
*
in
in

o
o

pel
0
O
CM
inen
VH

<M
in
Nin
in

m
0
o
•o
m
«
»H
P»

fM
O
Pfl
pel

O
««

en
O
o
CM
*4

in
o
Brf

eM
p*
«
fM

en
o
0
IM
»4

•0
m
o
m
CM
in
in

0
N

en
o
0
o
CM
in .
0
eM
•Oen
fte

fM

en
O
0
»
-0
CM
0

ŝ.
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ô
u
u

*o

o
•r

m
o
o
grP»
P.
•4

0

O
p*

^

*"
o
o
o
P-t^
CA
0
o
g)

p̂-

m
O
0
o
^o
in
o
o
•4

O
in

in
o
o
0
•o

o
•4

p̂-

"
o
o
o
o
o
o
o
p-
p-
o
•0

<*
o
o
o
o
0
o
o
gjp>
•4

0

o
o
c*>
o
p»
•4
4f

fto

rn
o

o
o
o
0
0
o
m
o
fto

P*

O

o
in

fA
O
o
o
o
o
•o
p-
^

p̂-
m

o
o
-o
P-
Cl
0
CJ
-o
r^
r-

*

m
O
0
o
o
CJ
CJ
f*
r-
•4

p-

"~

m
0
0
0
o
CJ
p-
r-
<n
•O
m

0
o
g)
tf\
0
o
•o
p-
p-
grp-

m
o
0
o
s
o
f̂h.
fw
•rf
I*-

o
o
o
0
o
o
o
f»
ta
ff\

•0

o
o
0
o
CJ
Cj
CJ
grP»
(•»
•*

o
•0

m
o
o
rg
in
rg
•4

O
o
o
CJ
o

o
0
4T

pi*
•4

o
o
0
0
CJ

m
0
CJ
CJ
o
•r
h*
^
^
p̂-
0

m
o
0
0
0

0
p.
!»•
•4

o
0

o
o
o
p-
pB

p-
K
fta
e
o

m
0
o
o
o
o
o
p*
p.
p-
•4

o

0
o
o
o
o
o
in
p»
P-
m
o

o
0
0
o
o
o
p»
p»
p̂>
"

op.

OJ

I
8
§
o3
t-l
o

0)

s
rt
(4
bO
o

£
-l->
CQ
O)
H

a<u
CO

H
&4

2
<
O

V-7-518



o

û
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Column

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Column
Heading

IM

IS

S

LOG

OP

DM

DS

9

ADR

OCT VAL

LHS

OPC

VARIABLE

COMMENT

SEQNO

Definition of Column Data

Instruction Module

Instruction Sector

Syllable

Location (memory)

Operation Code (octal)

Data Module

Data Sector

A9 Bit (0 or 1)

Operand Address

Octal Value (constant)

Left Hand Side (symbolic code)

Operation Code (alphabetic)

Data or Operand

Description of Operation

Sequence Number of punched card in
program listing.

Figure 7-16. PTC ADAPT Test Program Column Information
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SECTION VIII

TROUBLE ISOLATION

8-1. SCOPE.

8-2. This section describes the basic operations involved in isolating troubles in the
PTC. (General trouble isolating procedures keyed to the calibration procedures will
be supplied in changes to this manual.)

8-3. BASIC TROUBLE SHOOTING PROCEDURE.

8-4. ANALYSIS.

8-5. When a PTC malfunction is discovered, the pertinent calibration procedures in
Section VII should be performed to localize the malfunction to a particular functional unit
of the PTC.

8-6. When the malfunctioning unit has been determined, analyze its circuits with the
aid of the Second Level Logic and Electrical Schematic Diagrams in Section X and the
circuit descriptions in Section II. Reference is made from the Second Level Logic
Diagrams to the Automated Logic Diagrams (ALD's) by the "LN" numbers of the ALD
sheets. The ALD's show the point to point wiring of the gate assemblies; circuit points
for testing signal levels can be determined from these diagrams. Reference is also
made between the ALD's and the Electrical Schematic Diagrams by "LN" numbers.

NOTE

Descriptions of the format and contents of
these types of diagrams are given in Section
X. The format of the "LN" numbers is also
explained in Section X.

8-7. PROBING GATE ASSEMBLIES.

8-8. Signal levels in the gate assembly circuits can be observed by probing the pins of
the SMS card receptacles. (The logic blocks on the ALD's specify the pins used for logic
signals and the locations of the cards (and receptacles) in the gate assemblies.)

CAUTION

To prevent damage to the equipment, take
care to locate the correct pins while probing
a gate assembly.

8-9. Figure 8-1 shows the SMS card receptacle pin arrangement on the wiring side of a
gate assembly; the gate assembly is shown in its extended or open position.

V-8-1



•COLUMNS A THROUGH F
(LEFT TO RIGHT)

ROWS 1 THROUGH 26
(TOP TO BOTTOM)

B D F H K M J > R

A C E G J L N Q

•PIN R OF CARD
02B7F1^

•ROW 16
•COLUMN F
•GATE ASSEMBLY 02B7

Figure 8-1. SMS Card Location and Pin Arrangement in Gate Assemblies
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8-10. TROUBLE SHOOTING SMS CARDS.

8=11. Except for the special printed circuit board assemblies (figure 9-2), SMS cards
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
should be checked to determine the faulty component. To check the card circuits:

a. Turn off PTC power.

b. Pull the card from its receptacle (use SMS Card Puller, IBM part number
6072429, shown on figure 4-4, part A).

c. Insert Card Extender (IBM part number 6072431, shown on figure 4-3, part C)
into the card receptacle.

d. Insert the card into the Card Extender, and apply power to the PTC.

With the aid of the special card schematic diagrams (figures 10-38 and 10-39) the
defective card component can be determined; the card should then be repaired as
described in Section EX.
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SECTION IX

REPAIR

9-1. SCOPE.

9-2. This section contains (1) lists of replaceable PTC assemblies and parts; (2) de-
scriptions of recommended methods of replacement and repair of these assemblies and
parts; (3) a list of materials required to refurbish the PTC exterior surfaces; and (4) a
description of recommended methods for refurbishing these surfaces.

WARNING

Hazards to service personnel exist in the
following PTC assemblies:

1. Interlock and Filter Box Assembly
(01B5) - Line voltage is present when
PTC power is off.

2. Memory Arrays (02A4 and 02A5) -
The memory unit is not connected to the
equipment ground when connector Jl is
disconnected; potentials of +30 VDC and
-28 VDC are present when Jl is discon-
nected.

3. Tape Reader and Tape Spooler
Assemblies (03A2 and 03A3) - when the
assemblies are pulled forward, the
motor shafts and belts are exposed.

9-3. REPLACEABLE ASSEMBLIES AND PARTS.

9-4. Figure 9-1 lists the replaceable PTC assemblies. Figures 9-2 through 9-11 list
the recommended replaceable parts to be supplied by the International Business
Machines Corporation. Figure 9-12 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 10-29 through 10-37) when replacing
assemblies.

9-5. REP-AIR TECHNIQUES. -

9-6. The following paragraphs discuss repair techniques applicable to the PTC. Many
of the special tools listed and illustrated in Section IV are referenced in these discus-
sions.
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9-7. PUSHBUTTON SWITCH ASSEMBLIES.

9-8. As shown on figure 9-13, a pushbutton switch assembly consists of four basic
parts: switch, switch housing, light module, and screen. All of these parts and the
lamp bulbs within the light modules are replaceable parts, as indicated on figures 9-8
through 9-11.

WARNING

Remove main power from PTC before
dismantling any switch assemblies on
the control panels.

9-9. The screen of any PTC pushbutton switch can be removed from the switch housing
by inserting the arms of the Switch Assembly Extractor (IBM part number 6900020) into
the spaces between the sides of the screen and the switch housing until the arms of the
extractor engage the openings in the frame which supports the screen; the screen (and
its frame) can then be pulled out of the switch housing. When the screen has been re-
moved, the light module can be removed in the same manner. The switch can be re-
moved from its housing by using the Switch Assembly Wrench (IBM part number 6900017)
to loosen the nut which holds the switch to its housing.

V-9-2



Reference
Designation Nomenclature

Manufacturer's
Part Number

Vendor
Code

01A1

01B1

01B2

01B3

01B4

01B5

OlB6

01B7

01B8

02 A1

02A2

02A4

0245

02B1

02B2

02 B3

02 B4

02 B5

02B6

02B7

02 B8

03 A1

03A2

Plotter Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Power Supply Assembly

Interlock and Filter Box Assembly

Resonator Supply Assembly

Power Supply Assembly

Power Supply Assembly

Memory Load and Data Display
Panel Assembly

Processor Panel Assembly

Memory Array

Memory Array

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Unused .

Unused

Unused

Tape Reader Control Panel Assembly

Tape Reader Assembly

6900170 14668

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 9-3

Refer to figure 9-4

Refer to figure 9-5

Refer to figure 9-6

Refer to figure 9-7

Refer to figure 9-8

Refer to figure 9-9

6900634 03640

6900633 03640

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer, to figure 10-2

Refer to figure 9-10

Model 16550
RR-1002B-333

Figure 9-1. PTC Replaceable Assemblies (Sheet 1 of 2)
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Reference
Designation

03 A3

03A4

03A5

03A6

03A7

03A8

03A9

03A10

03A11

03B1

03B2

03 B3

03B4

03B5

03B6

03 B7

03B8

Nomenclature

Tape Spooler Assembly

C. E. Panel Assembly

Gate Assembly

Power Supply

Power Supply

Power Supply

Power Supply

Power Supply

Power Supply

Cable Entry, AC Outlets

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Gate Assembly

Manufacturer's
Part Number

Model RS-500A

Vendor
Code

16550

Refer to figure 9-11

Refer to figure 10-2

Model
M36-5-OV

Model
M36-5-OV

Model
M15-10-OV

Model
M15-10-OV

Model
M36-10A-OV

Model
M15-30A-OV

(Not Available)

09206

09206

09206

09206

09206

09206

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 10-2

Refer to figure 1C)-2

Figure 9-1. PTC Replaceable Assemblies (Sheet 2)
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Vendor Code

03640

. Part Number

6900227

Nomenclature

Inhibit Current Control

Description

See figure 10-38

Figure 9-2. Repairable Printed Circuit Board (SMS Card) Assemblies.

Reference
Designation

Fl

Nomenclature

Fan

Manufacturer's
Part Number

480991

Vendor
Code

88360

Note: .Refer to figure 10-29 when replacing parts.

Figure 9-3. Power Supply Assembly (01B4) Replaceable Parts

Reference
Designation

CB1

CB2

CB3

Fl 1
thru Fl 4

Kl

K2

Tl

XK1

Nomenclature

Circuit Breaker

Circuit Breaker

Circuit Breaker

Filter

Relay

Contactor

Transformer

Relay Socket

Manufacturer's
Part Number

6080248

6081594

6080356

6076162

6080429

6050355

6077905

6080442

Vendor
Code

03640

Note: Refer to figure 10-30 when replacing parts.

Figure 9-4. Interlock and Filter Box Assembly (01B5) Replaceable Parts
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Reference
Designation

NA

NA

Nomenclature

Differential Card

Over-Voltage Card

Manufacturer's
Part Number

370612

370575

Vendor
Code

88360

88360

Note: Refer to figure 10-31 when replacing parts.

Figure 9-5. Resonator Supply Assembly (01B6) Replaceable Parts

Reference
Designation

Fl

NA

NA

NA

Nomenclature

Fan

Differential Card

Differential Card

Differential Card

Manufacturer's
Part Number

480991

370612

370613

370576

Vendor
Code

88360

Note: Refer to figure 10-32 when replacing parts.

Figure 9-6. Power Supply Assembly (01B7) Replaceable Parts

Reference
Designation

Fl

NA

NA

NA

NA

Nomenclature

Fan

Differential Card

Differential Card

Over-Voltage Card

Over-Voltage Card

Manufacturer ' s
Part Number

480991

370608

370613

370576

370578

Vendor
Code

88360

Note: Refer to figure 10-33 when replacing parts.

Figure 9-7. Power Supply Assembly (01B8) Replaceable Parts
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Reference
Designation

CR1
thru CR4

DS1
thru DS76

SI
thruS4

S5
andS6

S7
thru S14

SI 5.

S16
thru S32

S33

S34
thru S59

S60
thru S62

S63

S64

S65

S66

S67

XDS20

XDS34

XDS35
andXDS36

XDS68

Nomenclature

Diode

Lamp

Switch (Light module 6079720)

Switch (Light module 6078420)

Switch (Light module 6079720)

Switch (Light module 6078420)

Switch (Light module 6079720) .

Switch (Light module 6079721)

Switch (Light module 6079722)

Switch (Light module 6079732)

Switch (Light module 6079719)

Switch (Light module 6079732)

Switch (Light module 6079719)

Switch

Switch

Light Module

Light Module

Light Module

Light Module

Manufacturer's
Part Number

492543

6078990

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6078534

6078529

6035426

6035429

6079731

6079732

6079725

6079730

Vendor
Code

88360

03640

Figure 9-8. Memory Load and Data Display Panel Assembly (02A1) Replaceable
Parts (Sheet 1 of 2)

V-9-7



Reference
Designation Nomenclature

Manufacturer's
Part Number

Vendor
Code

XDS70
thru XDS73

XDS74

XDS75

XDS77

Light Module

Light Module

Light Module

Light Module

6079718

6079727

6079718

6079732

03640

03640

Notes: Use switch housing part number 6078422 and screen 6078943 for all switches
except S66 and S67.

Refer to figure 10-34 when replacing parts.

Figure 9-8. Memory Load and Data Display Panel Assembly (02A1) Replaceable
Parts (Sheet 2)
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Reference
Designation

CR1
v thru CR7

DS1
thru DS74

SI
and S2

S3

S4

S5
thru S7

S8
thru S15

S16

S17

S18
thru S24

S25
and S26

S27

S28

S29
thru S80

S81

S82

S83

S84

S85

Nomenclature

Diode

Lamp

Switch (Light module 6079732)

Switch (Light module 6080638)

Switch (Light module 6079732)

Switch (Light module 6079732)

Switch (Light module 6080637)

Switch (Light module 6079732)

Switch (Light module 6079732)

Switch (Light module 6080637)

Switch (Light module 6079733)

Switch (Light module 6079732)

Switch (Light module 6079732)
w

Switch

Switch

Switch (Light module 6079732)

Switch (Light module 6079733)

Switch (Light module 6079732)

- Switch (Light module 6079733)

Manufacturer's
Part Number

492543

6078990

6078529

6078529

6078534

6078529

6078534

6078529

6078534

6078534

6078534

6078534

6078529

6900674

6900229

6078534

6078534

6078534

6078534,

Vendor
Code

88360

031340

Figure 9-9. Processor Panel Assembly (02A2) Replaceable Parts (Sheet 1 of 2)
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Reference
Designation

886

XDS1
thru XDS17

XDS20

XDS25
thru XDS33

XDS34
and XDS35

XDS36
thru XDS40

XDS41

XDS62
thru XDS67

Nomenclature

Switch (Light module 6079730)

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Light Module

Manufacturer's
Part Number

6078534

6079733

6079733

6079731

6079725

6080637

6079733

6079724

Vendor
Code

03640

Notes: Use switch housing part number 6078422 and screen 6078943 for all switches
except S29 through S81.

Refer to figure 10-35 when replacing parts.

Figure 9-9. Processor Panel Assembly (02A2) Replaceable Parts (Sheet 2)
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Reference .
Designation

CR1
thru CR4

DS1
thru DS22

si
S2

S3

S4
thru S7

S8

S10

Sll

S12
and S13

S14

S15

S16

S17

S18:

S19

S20

S21

Nomenclature

Diode

Lamp

Switch (Light module 6078918)

Switch (Light module 6079719)

Switch (Light module. 6079719)

Switch (Light module 6078417)

Switch (Light module 6081684)

Switch (Light module 6079730)

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)

Switch (Light module 6079732)

Manufacturer's
Part Number

492543

6078990

6078534

6078534

6078529

6078534

6078534

6078534

6078529

6078529

6078534

6078534

6078529

6078534

6078534

6078529

6078529

6078529

Vendor
Code

88360

03 540

Notes: Use switch housing part number 6078422 and screen 6078943 for all switches.

Refer to figure 10-36 when replacing parts.

Figure 9-10. Tape Reader Control Panel Assembly (03Al) Replaceable Parts
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Reference
Designation

CR1 thru CR18

DS1 thru DS54

S2 thru S14

S15

S16

S17

818

S19

S20 and S21

S22

S23

824

XDS1
thru XDS33

XDS51
thru XDS53

XDS55
thru XDS61

Nomenclature

Diode

Lamp

Switch (Light module 6080637)

Switch (Light module 6079730)

Switch (Light module 6079733)

Switch (Light module 6080637)

Switch (Light module 6079733)

Switch (Light module 6079732)

Switch

Switch

Switch

Switch

Light Module

Light Module

Light Module

Manufacturer's
Part Number

492543

6078990

6078529

6078534

6078534

6078529

6078529

6078534

6900198

6900199

6900198

6080558

6080636

6079733

6080636

Vendor
Code

88360

03640

Notes : Use switch housing part number 6078422 and screen 6078943 for all switches
except 820 through 824.

Refer to figure 10-37 when replacing parts.

Figure 9-11. C. E. Panel Assembly (03A4) Replaceable Parts
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Vendor Code

03640

09206

14668

16550

88360

Name

International Business Machines Corp.

Trygon Electronics, Inc.

California Computer Products, Inc.

Rheem Electronics Corp.

International Business Machines Corp.

Address

Owego, N. Y.

Roosevelt, N. Y.

Anaheim,
California

Los Angeles,
California

Endicott, N. Y.

Figure 9-12. Vendor Code Cross-Reference

•SCREEN SWITCH HOUSING]

-LAMP BULBS (4)|

•LIGHT MODULE

SWITCH

Figure 9-13. Pushbutton Switch Assembly
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9-10. WRAPPED CONNECTIONS.

9-11. 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 be-
cause of the high local residual stresses produced in the wire and terminal. Figure
9-14 illustrates a typical wrapped connection. The following paragraphs discuss the
processes for using manual tools to wrap and unwrap connections. Recommended tools
for wrapped connections are listed on figure 9-15.

Figure 9-14. Wrapped Connection

Tool Vendor/Part Number Description

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)

IBM 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

See figure 4-3, part O
See figure 4-3, part G
See figure 4-3, part H

See figure 4-3, part I

Figure 9-15.
V-9-14
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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 9-16):

SLEEVE WRAPPING BIT COLLET NUT

Figure 9-16. 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 9-17, 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 9-17. 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 9-17, part B). Use the right or left notch as
determined 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 termi-
nal. The tool will automatically recede as the wire coils on the terminals. Release
trigger and remove tool from terminal. The wrapped connection is complete (figure
9-17, 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
9-18).
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Figure 9-18. Wrap Spacing

9-13. UNWRAPPING. Wires can be removed from a terminal by using the hand unwrap
tool illustrated on figure 9-19. This tool can unwrap both right and left-hand wraps.

m C

Figure 9-19. ; 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.

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.
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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.

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 9-20.
If the correct pressure is applied during the forming process, a homogeneous mass will
result in the crimped area.

Figure 9-20. Crimped Connection, Cross Section

9-20. The critical factor in making a crimped connection is the extent to which the ter-
minal 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 9-21.
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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.

Crimping Tool Application Description

AMP 59501

Berg HT-3-20

Berg HT-3-22

Berg HT-3-24

Bendix 11-7295

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 Q.

See figure 4-3, part R.

See figure 4-3, part K.

Figure 9-21. Recommended Crimping Tools

9-23. Terminals used with the AMP ratchet tool have a two-section crimping barrel
as illustrated in figure 9-22. 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 9-22. Slip-on Connector Terminal
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9-24. CRIMPED CONNECTION QUALITY. The quality of a crimped connection de-
pends largely on the correct combination of wire, terminal, and tool for each applica-
tion. 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.

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 be-
tween 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 9-23.

CAUTION

Do not use acid-core solder.
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Tool Vendor/Part No. Description

Soldering Handle

Soldering Tip

Hexacon P25

Hexacon HT248D

See figure 4-3, part E.

See figure 4-3, part F.

Figure 9-23. Recommended Soldering Tools

9-28. Rosin cored wire solder (conforming to Federal Specification QQ-S-571) is simi-
lar 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.

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: wip 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 res-
idue 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
surfaces should be pretinned. Pretinning is the application of a tin 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 9-24). Leads of an axial lead component should not be formed
closer than 1/16 inch from the component body (figure 9-25).

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.
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1/6 to 1/8

1/16 to 1/8

HOOK WRAP-AROUND

Figure 9-24. Terminal Connections

1/16 MIN

LEAD COMPONENT BODY

Figure 9-25. Axial Lead Connection

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 9-26 illustrates good soldered
connections.

9-39, Figure 9-27 illustrates defective soldered connections.
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CONTOUR OF
WIRE VISIBLE FILLETING

CONTOUR OF
WIRE VISIBLE

CONTOUR OF
WIRE VISIBLE

FILLETING

WIRE MUST
BOTTOM IN
CUP

Figure 9-26. Good Soldered Connections

A. COLD SOLDERED JOINT B. ROSIN JOINT

D. FRACTURED SOLDERED JOINT C . EXCESSIVELY SOLDERED JOINT

Figure 9-27. Defective Soldered Connections
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9-40. The Cold Soldered Joint (figure 9-27, 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 9-27, 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 9-27, part C) hides the outline of the joint
components with an excessive amount of solder.

9-43. The Fractured Soldered Joint (figure 9-27, 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.

CAUTION

Before removing an SMS card, insert
IBM punched cards or similar material
between the card to be removed and ad-
jacent SMS cards. Damage to SMS
cards or components may be eliminated
in this manner.

Oil or moisture from the fingers can
critically decrease the insulation re-
sistance 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.
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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 per-
formed any number of times without affecting contact reliability. To clean and lubri-
cate 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 coat-
ing, which will act as an insulator if
rubbed on the contacts.

c. Rub the contacts with a clean, dry piece of cloth or 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.

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
process. 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. Exces_s_ive 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.
;
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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 ends to separate the conductor from the board (figure 9-28).

STRONG I VERY WEAK

rnMpnMCMT i cAn ~ ' MODERATELY WEAK
COMPONENT LEAD-^T PHENOLIC BOARD

J

CONDUCTOR
SOLDER FILET

Figure 9-28. 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 9-29 illustrates a method of using the soldering iron tip as a wedge to prevent
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 9-29. 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 re-
moval 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 carnage the board or adjacent components.
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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 particularly 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.

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 9-30 lists the solvents, reducers, primers and paints needed to refurbish
PTC coatings that become chipped, discolored, or otherwise defective.
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NOTE

The dark gray, white, and black paints
listed in figure 9-30 for the functional
areas and panel markings are actually
vinyl inks, originally 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 PTC. A fine brush should
be used to retouch defective panel markings and any small scratches on the PTC. 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 9-30. 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.

NOTE

The number of paint coats required to
adequately 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 ap-
plied 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. SCOPE.

10-2. This section contains three types of Engineering drawings required for mainte-
nance of the PTC (Electrical Schematic Diagrams, Second Level Logic Diagrams, and
Assembly Drawings) as follows:

Figure 10-7. Filter and Interlock Box Assembly (01B5) Electrical Schematic Dia-
gram (LN 00. 03. 10. 0)

Figure 10-8. Relay Gate Assembly (03A5) Electrical Schematic Diagram
(LN 00. 03. 20. 0 and LN 00. 03. 20. 1)

Figure 10-9. AC Power Distribution (01 Frame) Diagram (LN 00. 03. 30. 0)

Figure 10-10. AC Power Distribution (02 and 03 Frames) Diagram (LN 00. 03. 40. 0)

Figure 10-11. .DC Power Distribution (01 Frame) Diagram (LN 00. 03. 50. 0)

Figure 10-12. DC Power Distribution (02 and 03 Frames) Diagram (LN 00. 03. 60. 0,
LN 00. 03. 60. 1, LN 00. 03. 60. 2 and LN 00. 03. 60. 3)

Figure 10-13. 115 VAC System Flow Diagram (LN 00. 03. 70. 0, LN 00. 03. 70. 1,
LN 00. 03. 70. 2 and LN 00. 03. 70. 3)

Figure 10-14. AC Power Control Signal Flow Diagram (LN 00. 03. 70. 4)

Figure 10-15. Chassis Ground System Flow Diagram (LN 00. 03. 71. 0)

Figure 10-16. Bus Bar System Flow Diagram (LN 00. 03. 72. 0)

Figure 10-17. +30 VDC System Flow Diagram (LN 00. 03. 73. 0)

Figure 10-18. +12 VDC System Flow Diagram'(LN 00. 03. 74. 0)

Figure 10-19. -12 VDC System Flow Diagram (LN 00. 03. 75. 0)

Figure 10-20. -28 VDC System Flow Diagram (LN 00. 03. 76. 0)

Figure 10-21. -48, -20, and -6 VDC System Flow Diagram (LN 00. 03. 77. 0)

Figure 10-22. Relay Cross Reference List

Figure 10-23. Tape Reader Control Panel Assembly (03A1) Electrical Schematic Dia-
gram (LN 00. 04. 01. 0 and LN 00. 04. 01. 1)

Figure 10-24. C. E. Panel Assembly (03A4) Electrical Schematic Diagram
(LN 00. 04. 05. 0, LN 00. 04. 05. 1 and LN 00. 04. 05. 2)
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Figure 10-25. Memory Load and Data Display Panel Assembly (02A1) Electrical
Schematic Diagram (LN 00. 04. 10. 0, LN 00. 04. 10. 1, LN 00. 04. 10. 2
and LN 00. 04. 10. 3)

Figure 10-26. Processor Display Panel Assembly (02A2) Electrical Schematic Dia-
gram (LN 00. 04. 15. 0 through LN 00. 04. 15.4)

Figrue 10-27. Memory AC-DC Power Diagram (LN 00. 04. 20. 1 and 00. 04. 20. 0)

Figure 10-28. PTC Second Level Logic Diagrams

Figure 10-29. Power Supply Assembly (01B4) Assembly Drawing

Figure 10-30. Filter and Interlock Box Assembly (01B5) Assembly Drawing

Figure 10-31. Resonator Supply Assembly (01B6) Assembly Drawing

Figure 10-32. Power Supply Assembly (01B7) Assembly Drawing

Figure 10-33. Power Supply Assembly (01B8) Assembly Drawing

Figure 10-34. Memory Load and Data Display Panel Assembly (02A1) Assembly
Drawing

Figure 10-35. Processor Display Panel Assembly (02A2) Assembly Drawing

Figure 10-36. Tape Reader Control Panel Assembly (03A1) Assembly Drawing

Figure 10-37: C. E. Panel Assembly (V03A4) Assembly Drawing

Figure 10-38. Inhibit Current Control Printed Circuit Board Assembly (6900227)

Figure 10-39. SDTDL 2. 048 MC Oscillator Printed Circuit Board Assembly
(6901352)

10-3. Automated Logic Diagrams (ALD's), Circuit Card Location Charts, and Edge
Connector Lists are not included in this manual; they are supplied in a set of five vol-
umes entitled SATURN V LTE - Programmable Test Controller Automated Logic Dia-
grams. However, the ALD page format and the contents of the Circuit Card Location
Charts and Edge Connector Lists are explained in this section.

10-4. DRAWING REFERENCES.

10-5. References are made between and within the Electrical Schematic Diagrams,
ALD's, Circuit Card Location Charts, and Edge Connector Lists by an"LN" seven digit
number (XX. XX. XX. X) assigned to each page (or sheet). The LN number indicates the
type of drawing as follows:

1. Electrical Schematic Diagrams - LN 00. 03. XX. X or LN 00. 04. XX. X

2. Signal Interface List - 04. XX. XX. X

3. ALD's, Circuit Card Location Charts and Edge Connector Lists - LN 05. XX. XX. X

The digit positions filled here by X's specify the page number sequence.
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10-6. Figure 10-1 lists the PTC ALD's by logic page (LN) number and page part num-
ber. The page part number is used for ordering a specific page. Figure 10-2 lists the
Circuit Card Location Charts and figure 10-3 lists the Edge Connector Lists in alpha
numeric order by PTC gate assembly. The page part number, page (LN) number and
the number of sheets for each gate assembly are given for ordering a specific page or
series of pages.

10-7. When tracing signals from page-to-page of the ALD's or from pages of the
ALD's to the panel assembly electrical schematic diagrams, the LN number is used to
locate the origin or destination of the signals. Reference from one page of the ALD's
to another page is designated by a 05. XX. XX. X LN number. However when tracing
signals between the ALD pages and the panel assembly electrical schematic diagrams,
a 04. XX. XX. X LN number is used. This LN number (04. XX. XX. X) references a sheet
of the Signal Interface List, figure 10-4. The Signal Interface List gives the origins
and destinations of the interface signals. Sheet 1 of figure 10-4 is the table of contents
for the remaining sheets and may be used for locating interface signals between assem-
blies of the PTC.

10-8. SECOND LEVEL LOGIC DIAGRAMS.

10-9. Second level logic diagrams are so called because they do not contain the degree
of detail found on the automated or "first level" logic diagrams. Second level logic dia-
grams do not contain such details as pin connection designations, voltage levels, SMS
card types, or location of SMS cards in the gate assemblies; all these details are in-
cluded on the automated logic diagrams.

10-10. The second level logic diagrams (figure 10-28) are provided to aid in the logical
analysis of the PTC. These diagrams are arranged by PTC functions. Included with
these diagrams is the chart of logic symbol definitions (figure 10-28, sheets 1 and 2)
which define the logic symbols used in these diagrams. A block diagram (figure 10-28,
sheet 3) showing the relationship of the PTC functions is also included.

NOTE

The Logic Symbols listing (located at the
end of this Volume) also defines each
second level logic symbol and the corre-
sponding ALD symbol.

10-11. In the lower left corner of each second level logic diagram except sheets 1, 2,
and 3 is a table which lists (by LN number) the ALD pages that are represented on the
diagram.

10-12. In the upper left corner of each second level diagram except sheets 1, 2, and
3 are tables that list (by sheet number) the origins of the input signals to the sheet and
the destinations of the outputs from the sheet; however, common timing signals and
signals whose origin or destination is on the Electrical Schematic Diagrams are not
listed in these tables.
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Logic Page
Number

05. 02. 01. 1
05. 02. 02. 1
05. 03. 03. 1
05. 02. 04. 1
05. 02. 05. 1
05. 02. 06. 1
05. 02. 07. 1
05. 02. 08. 1
05. 02. 09. 1
05. 02. 10. 1
05. 02. 11. 1
05. 02. 12. 1
05. 02. 13. 1
05. 02. 14. 1
05. 02. 15. 1
05. 02. 16. 1
50. 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. 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
05. 03. 22. 1
05. 03. 23. 1
05. 03. 24. 1
05. 03. 25. 1

Page Part
Number

6903405
6903406
6903407
6903408
6903409
6903410
6903411
6903412
6903413
6903414
6903415
6903416
6903417
6903418
6903419
6903420
6903421
6903422
6903423
6903424
6903425
6903426
6903427
6903433
6903434
6903435
6903436
6903437
6903438
6903439
6903440
6903441
6903442
6903443
6903444
6903445
6903446
6903447
6903448
6903449
6903450
6903451
6903452
6903453
6903454
6903455
6903456
6903457

Logic Page
Number

05. 03. 26. 1
05. 03. 27. 1
05. 03. 28. 1
05. 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. 12. 2
05. 04. 12. 3
05. 04. 13. 1
05. 04. 14. 1
05. 04. 15. 1
05. 04. 16. 1
05. 05. 01. 1
05. 05. 02. 1
05. 05. 03. 1
05. 05. 04. 1
05. 05. 05. 1
05. 05. 06. 1
05. 05. 07. 1
05.05.08.1
05. 05. 09. 1
05. 05. 10. 1
05. 05. 11. 1
05. 05. 12. 1
05. 05. 13. 1
05. 05. 14. 1
05. 05. 15. 1
05. 05. 16. 1
05. 05. 17. 1
05. 05. 18. 1
05. 05. 19. 1
05. 05. 20. 1
05. 05. 21. 1
05. 05. 22. 1
05. 05. 23. 1
05. 05. 24. 1
05. 05. 25. 1
05. 05. 26. 1
05. 05. 27. 1

Page Part
Number

6903458
6903459
6903460
6903746
6903747
6903748
6903749
6903750
6903751
6903752
6903753
6903754
6903755
6903756
6903757
None
None
6903758
6903759
6903760
6903761
6900300
6900301
6900302
6900303
6900304
6900305
6900306
6900307
6900308
6900309
6900310
6900311
6900312
6900313
6900314
6900315
6900316
6900317
6900318
6900319
6900320
6900321
6900322
7900323
6900324
6900325
6900326

Logic Page
Number

05. 06. 04. 1
05. 06. 05. 1
05. 06. 06. 1
05. 06. 06. 2
05. 06. 07. 1
05. 06. 07. 2
05. 06. 08. 1
05. 06. 09. 1
05. 06. 11. 1
05. 06. 12. 1
05. 06. 13. 1
05. 06. 14. 1
05. 06. 15. 1
05. 06. 16. 1
05. 06. 17. 1
05. 06. 18. 1
05. 06. 19. 1
05. 06. 20. 1
05. 06. 21. 1
05. 06. 22. 1
05. 06. 23. 1
05. 06. 24. 1
05. 06. 25. 1
05. 06. 26. 1
05. 06. 27. 1
05. 06. 28. 1
05. 06. 29. 1
05. 06. 30. 1
05. 06. 31. 1
05. 06. 32. 1
05. 07. 01. 1
05. 07. 02. 1
05. 07. 03. 1
05. 07. 04. 1
05. 07. 05. 1
05. 07. 06. 1
05. 07. 07. 1
05. 07. 08. 1
05. 07. 09. 1
05. 07. 10. 1
05.07.11.1
05. 07. 12. 1
05. 07. 13. 1
05. 07. 14. 1
05. 07. 15. 1
05. 07. 16. 1
05. 07. 17. 1
05. 07, 18. 1

Page Part
Number

6903203
6903204
6903205
6903372
6903206
6903373
6903207
6903208
6903210
6903211
6903212
6903213
6903214
6903215
6903216
6903217
6903218
6903219
6903220
6903221
6903222
6903223
6903224
6903225
6903226
6903227
6903228
6903229
6903230
6903231
6903150
6903151
6903152
6903153
6903154
6903155
6903156
6903157
6903158
6903159
6903160
6903161
6903162
6903163
6903164
6903165
6903166
6903167

Figure 10-1. PTC Automated Logic Diagrams (Sheet 1 of 3)
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Logic Page
Number

05. 07= 19. 1
05. 07. 20. 1
05. 07. 21. 1
05. 07. 22. 1
05. 07. 23. 1
05. 07. 24. 1
05. 07. 25. 1
05. 07. 26. 1
05. 07. 27. 1
05. 08. 01. 1
05. 08. 02. 1
05. 08. 02. 2
05. 08. 03. 1
05. 08. 04. 1
05. 08. 05. 1
05. 08. 06. 1
05. 08. 07. 1
05.08.08.1
05. 08. 09. 1
05. 08. 10. 1
05. 08. 11. 1
05. 08. 12. 1
05. 08. 13. 1
05. 08. 14. 1
05. 08. 15. 1
05. 08. 16. 1
05. 08. 17. 1
05. 08. 18. 1
05. 08. 19. 1
05. 08. 20. 1
05. 08. 21. 1
05. 08. 22. 1
05. 08. 23. 1
05. 08. 24. 1
05. 09. 01. 1
05. 09. 02. 1
05. 09. 03. 1
05. 09. 04. 1
05. 09. 05. 1
05. 09. 06. 1
05. 09. 07. 1
05. 09. 08. 1
05. 09. 09. 1
05. 09. 10. 1
05. 09. 11. 1
05. 09. 12. 1
05. 09. 13. 1
05. 09. 14. 1

Page Part
Number

6903168
6903169
6903170
6903171
6903172
6903173
6903174
6903175
6903233
6903475
6903476
6903477
6903478
6903479
6903480
6903481
6903482
6903483
6903484
6903485
6903486
6903487
6903488
6903489
6903490
6903491
6903492
6903493
6903494
6903495
6903496
6903497
6903498
6903499
6903330
6903331
6903332
6903333
6903334
6903335
6903336
6903337
'6903338
6903339
6903340
6903341
6903342
6903343

Logic Page
Number

05. 09. 15. 1
05. 09. 16. 1
05. 09. 17. 1
05. 09. 18. 1
05. 10. 01. 1
05. 10. 02. 1
05. 10. 03. 1
05. 10. 04. 1
05. 10. 05. 1
05. 10. 06. 1
05. 10. 07. 1
05. 10. 08. 1
05. 10. 09. 1
05. 10. 10. 1
05. 10. 11. 1
05. 10. 12. 1
05. 11.01. 1
05.11.02.1
05. 11.03. 1
05.11.04. 1
05.11.05.1
05. 11.06. 1
05. 11.07. 1
05. 11.08. 1
05. 11.09. 1
05. 11. 10. 1
05. 11. 11. 1
05. 11. 12. 1
05. 11.13.1
05. 11. 14. 1
05. 11. 15. 1
05.11.16.1
05. 11. 17. 1
05. 13. 01. 1
05. 13. 02. 1
05.13.03. 1
05. 13. 04. 1
05. 13. 05. 1
05. 13. 06. 1
05. 13. 07. 1
05. 13. 08. 1
05. 13. 09. 1
05. 13. 10. 1
05. 13. 11. 1
05. 13. 12. 1
05. 13; 13. 1
05. 13. 14. 1
05. 13. 15. 1

Page Part
Number

6903344
6903345
6903346
6903347
6903463

. 6903464
6903465
6903466
6903467
6903468
6903469
6903470
6903471
6903472
6903473
6903474
6903725
6903726
6903727
6903728
6903729
6903730
6903731
6903732
6903733
6903734
6903735
6903736

t 6903737
6903738
6903739
6903740
6903741
6903177
6903178
6903179
6903180
6903181
6903182
6903183
6903184
6903185
6903186
6903187
6903188
6903189
6903190
6903191

Logic Page
Number

05. 13. 16. 1
05. 13. 17. 1
05. 13. 18. 1
05. 13. 19. 1
05. 13. 20. 1
05.13.21.1
05. 13. 22. 1
05. 14. 01. 1
05. 14. 02. 1
05. 14. 03. 1
05. 14. 04. 1
05. 14. 05. 1
05. 14. 06. 1
05. 14. 07. 1
05. 14. 08. 1
05. 14. 09. 1
05. 14. 10. 1
05. 14. 11. 1
05. 14. 12. 1
05. 13. 13. 1
05. 14. 14. 1
05. 14. 15. 1
05. 14. 16. 1
05. 14. 17. 1
05. 14. 18. 1
05. 14. 19. 1
05. 14. 20. 1
05. 14. 21. 1
05. 14. 22. 1
05. 14. 23. 1
05. 15. 01. 1
05.15.02.1
05. 15. 03. 1
05. 15. 04. 1
05. 15. 05. 1
05.15.06.1
05. 15. 07. 1
05. 15. 08. 1
05. 15. 09. 1
05. 15. 10. 1
05. 15. 11. 1
05. 15. 12. 1
05. 15. 13. 1
05. 15. 14. 1
05. 15. 15. 1
05. 15.16.1
05. 15. 17. 1
05. 15. 18. 1

Page Part
Number

6903192
6903193
6903194
6903195
6903196
6903197
6903198
6903375
6903376
6903377
6903378
6903379
6903380
6903381
6903382
6903383
6903384
6903385
6903386
6903387
6903388
6903389
6903390
6903391
6903392
6903393
6903394
6903395
6903396
6903397
6903350
6903351
6903352
6903353
6903354
6903355
6903356
6903357
6903358
6903359
6903360
6903361
6903362
6903363
6903364
6903365
6903366
6903367

Figure 10-1. PTC Automated Logic Diagrams (Sheet 2)

V-10-5



Logic Page
Number

05.15.19.1
05. 15. 20. 1
05. 15.21.1
05. 15. 22. 1
05. 16. 01. 1
05. 16. 02. 1
05. 16. 03. 1
05. 16. 04. 1
05. 16. 05. 1
05. 16. 06. 1
05. 16. 07. 1
05. 16. 08. 1
05. 16. 09. 1
05. 16. 10. 1
05. 16. 11. 1
05. 16. 12. 1
05. 16. 13. 1
05. 16. 14. 1
05. 16. 15. 1
05. 16. 16. 1
05. 16. 17. 1
05. 16. 18. 1
05. 16. 19. 1
05. 20. 01. 1
05. 20. 02. 1
05. 20. 03. 1

Page Part
Number

6903368
6903369
6903370
6903371
6903245
6903246
6903247
6903248
6903249
6903250
6903251
6903252
6903253
6903254
6903255
6903256
6903257
6903258
6903259
6903260
6903261
6903262
6903263
6900350
6900351
6900352

Logic Page
Number

05. 20. 04. 1
05. 20. 05. 1
05. 20. 06. 1
05. 20. 07. 1
05. 20. 08. 1
05. 20. 09. 1
05. 20. 10. 1
05.20.11.1
05. 20. 12. 1
05. 20. 13. 1
05. 20. 14. 1
05. 20. 15. 1
05. 20. 16. 1
05. 20. 17. 1
05. 20. 18. 1
05. 20. 19. 1
05. 20. 20. 1
05. 20. 21. 1
05. 20. 22. 1
05. 20. 23. 1
05. 20. 24. 1
05. 26. 01. 1
05. 26. 02. 1
05. 26. 03. 1
05. 26. 04. 1
05. 26. 05. 1

Page Part
Number

6900353
6900354
6900355
6900356
6900357
6900358
6900359
6900360
6900361
6900362
6900363
6900364
6900365
6900366
6900367
6900368
6900369
6900370
6900371
6900372
6900373
6903278
6903279
6903280
6903281
6903282

Logic Page
Number

05. 26. 06. 1
05. 26. 07. 1
05. 26. 08. 1
05. 26. 09. 1
05. 27. 01. 1
05. 27. 02. 1
05. 27. 03. 1
05. 27. 04. 1
05. 27. 05. 1
05. 27. 06. 1
05.27.07.1
05. 27. 08. 1
05. 27. 09. 1
05. 27. 10. 1
05. 27. 11. 1
05. 27. 12. 1
05. 27. 13. 1
05. 27. 14. 1
05. 27. 15. 1
05. 27. 16. 1
05. 27. 17. 1
05. 28. 01. 1
05. 28. 02. 1
05. 28. 03. 1
05. 28. 04. 1

Page Part
Number

6903283
6903284
6903285
6903286
6903287
6903288
6903289
6903290
6903291
6903292
6903293
6903294
6903295
6903296
6903297
6903298
6903299
6903300
6903301
6903302
6903303
6903274
6903275
6903276
6903277

Figure 10-1. PTC Automated Logic Diagrams (Sheet 3)
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Gate
Assembly

01B1

01B2

01B3

02A4

02A5

02A6

02B1

02B2

02B3

02B4

02B5

03B2

03B3

03B4

03B5

03B6

03B7

03B8

Page
Part Number

6900328

6900329

6900330

6903310

6903311

6903312

6900331

6900332

6900333

6900334

6900335

6900339

6900340

6900341

6900342

6900343

6900344

6900345

"LN"
Number

05. 09. 00. 1

- 05. 10. 00. 1

05. 11.00. 1

05. 26. 00. 1

05. 27. 00. 1

05. 28. 00. 1

05. 05. 00. 1

05. 06. 00. 1

05. 07. 00. 1

05. 08. 00. 1

05. 20. 00. 1

05. 02. 00. 1

05. 03. 00. 1

05. 04. 00. 1

05. 16. 00. 1

05. 15. 00. 1

05. 14. 00. 1

05. 13. 00. 1

Number of
Sheets

3

2

3

2

2

2

4

3

3

2

3

2

2

2

3

2

3

1

Figure 10-2. PTC Circuit Card Location Charts
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Gate
Assembly

01B1

01B2

01B3

02A4

02A5

02A6

02B1

02B2

02B3

02B4

02B5

03B2

03B3

03B4

03B5

03B6

03B7

03B8

Page
Part Number

6900375

6900376

6900377

6903313

6903314

6903315

6900378

6900379

6900380

6900381

6900382

6900386

6900387

6900388

6900389

6900390

6900391

6900392

"LN"
Number

05. 09. 00. 2

05. 10. 00. 2

05.11.00.2

05. 26. 00. 2

05. 27. 00. 2

05. 28. 00. 2

05. 05. 00. 2

05. 06. 00. 2

05. 07. 00. 2

05. 08. 00. 2

05. 20. 00. 2

05. 02. 00. 2

05. 03. 00. 2

05. 04. 00. 2

05. 16. 00. 2

05. 15. 00. 2

05. 14. 00. 2

05. 13. 00. 2

Number of
Sheets

3

1

2

4

3

1

4

4

4

4

3

3

5

4

4

3

4

4

Figure 10-3. PTC Edge Connector Lists
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10-13. AUTOMATED LOGIC DIAGRAMS (ALD's).

10-14. PAGE LAYOUT. Each ALD page contains page identification, edge information,
logic blocks, connecting lines, and an area for comments. Figure 10-5 shows a typical
logic page. Each page has a possible logic format of five blocks wide and nine blocks
long, so logic blocks can occupy any of 45 possible positions.

10-15. PAGE IDENTIFICATION. As shown on figure 10-5, 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 or code number (3).

d. Logic page (LN) number (4), a seven-digit number (05. xx. xx. x) assigned to the
page. (Refer to paragraph 10-5 for the explanation of the seven digits in the LN number.)

10-16. SIGNAL LINES. All lines entering or leaving a logic page are labeled to 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 destina-
tion page and not the origin page. If a line leaves a page and goes to several other
pages, it is shown as a branched line on the origin page.

10-17. EDGE INFORMATION. Data shown at the extreme left and extreme right of each
page are called edge information. Edge information includes names of input and output
signals, and numbers of the logic pages on which these signals also appear. The first
line (and second line, if necessary) contains the signal name. The last 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 gate
assembly, it may be routed through an edge connector. An edge connector is a modified
SMS card whose contacts lead to an inter-chassis cable instead of to a printed circuit.
An edge connector plugs into an SMS card receptacle exactly like a standard SMS card.
An edge connector is so called because it is usually plugged into a receptacle near one
edge of a gate assembly.

10-19. On ALD pages, a signal line connected to an edge connector is indicated by an
asterisk or lozenger and a number or letter combination (for example, *2, *C, H J_,
13 F, _L H , etc) located on the entry or exit line. This notation refers to an entry in
the table of edge connector locations and pin letters near the bottom of the ALD page.

10-20. Edge connector locations and pin letters are given in the standard SMS card
location code. (See figure 10-5.) For example, *_!_-- OJ.A8A25A indicates that the
signal line designated *_|_(in the upper left corner of figure 10-5) is routed through
the edge connector in frame 0_L, gate assembly A8, column A, position 25, via pin
A, of this edge connector.

V-10-9



h. Logic Block Location. Each ALD page is composed on a grid containing seven
columns (designated 1 through 7,. left to right) and nine rows A through H and J, top
to bottom). A logic block may occupy any of the 45 locations in columns 2 through 6
(columns 1 and 7 are reserved for edge information); each location is designated by a
two-character code designating the column and row.

10-22. COMMENTS. An area (5 on figure 10-5) at the bottom of each ALD page is
reserved for comments. These comments usually indicate the designer(s) and the
dates an numbers of the revisions that have been made to this ALD page.

10-23. CIRCUIT CARD LOCATION CHARTS.

10-24. The circuit card location charts (included with the ALD's) designate the SMS
card (by type and IBM part number) used in each card location on the gate assemblies.
These charts also indicate the total number of block configurations for that card and
the ALD page(s) on which a logic block representing a circuit on that card is shown;
each page entry indicates one logic block printed on that page.

10-25. EDGE CONNECTOR LISTS.

10-26. The edge connector lists (included with the ALD's) list the edge connectors for
each SMS gate assembly, the signal present on each edge connector pin, and the ALD
page (by LN number) on which the edge connector pin and signal are shown.

10-27. ASSEMBLY DRAWINGS.

10-28. 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 in this
section.

NOTE

Many assembly drawings contain notes
referring to IBM specifications; these
notes are for manufacturing purposes
only and should be disregarded for main-
tenance purposes.
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FROM
PLUG
03i'l8- h

Z
X
V
T
R
N
L
J
U
E
C
A
d
J
k
m
n

MATE
J2- b

•••

Z
X
V
T
n
N
L
J
G
E
C
A
d
j
k
m

_ n

LOGIC SHEET
00. 04. 05. 1

SIGNAL NAME
MBR SW 1

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

SPARE

' PL
TO

UG MATE
02P10-J 02A3J2-J

J

k
m
n
P
q
r
s
t
u
•i
w
X
y

EE
FF
GG_ HH _

k
m
n
P
q
r
8

t

U
V

w
X

v
EE
FF
GG

_ HH

REFERENCE
LOGIC SHEET
05. 27. 05.
05. 27. 05.
05.27.06.
05. 27 06.
05.27.07.
05.27.07.
05. 27. 08.
05.27.08.
05.27.09.
05.27.09.
05. 27. 10.
05. 27. 10.
05.27.11.
05. 27. 11.

LN 04. 00. 01. 0

Figure 10-4. Signal Interface List (Sheet 2)
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FROM .
EDGK CONN.
D3I12001- A

a
C
D
E
F
G
H

03B2D01-K
L
M
N
P
Q
R

03B2E01-A
n
c
D
E
F
G
H
.1
K
I.
M
N
P
Q

u R

03B2E02-A
D
C
D
p
F
G
H
J
K
L
M
N
P
QL R

03B2F01-A
D
C
D
E
F
G

- H

LOf.lC SHEET
05.02.01. 1

_L
05.02.02.1
05.02.03.1

-L
05.02.04.1
05.02.05.1

-i_

05.02.06.1
05.02.23.1

1

1
05.02.22.1

.
05.02.22.1

- ',

05.02.23. l
_U

05.02. 14.1

_L
05.02.06.1

_L
05.02.05.1

SIGNAL NAME
CETKS IND
CEHOPC1 IND
CESS MDR IND
CESER IND
CEAI3 IND
CESS MSC IND
CEDOAC IND
CEDR14 IND

TRCP ERR IND
SS MDR SYLO IND
SS MDR SYL1 IND
SS MDR IS1 IND
SS MDR IS2 IND
SS MDR IS3 _L
SS MDR IS4 IND

DTDR SIGN IND
Dl
E2
03
B4
B5
B6
B7
nh
B9
n:o
Bll
nia
B13
D14

- B15 _

DTDR D16 IND
B17
B18
B19
B20
B21
B22
B23
B24

"- B25 .
j

. ' ";
SSMDR DS1 IND

1 re2 1DS3
DS4 J-
IA 1MO IND

-M- IA I M l - ' l N O

SSMDR DA DM0 IND
SSMDR DA DM1 IND
SW A13 IA
SW A13 DATA
SV.1 TRS *
INV ERR 1 IND
INV ERR 2 IND
SW LAMP TEST 2

VIA
OTHPI :

w.
y
V

u
X

z •
1- AA

02 J6- B
A
B
C
D
E

- F

02J6- PP
R
.S
T
U
V
W
X
Y
Z
a
u
c
d
e
r

02J6- K
h
1
j
k
m
n
P
<1
r
J
K
L

,M
G
H

02J6- N
P
FF
EE
DD
BB
CC

L CG

TO

00.04.10.0

00. 04. 10. 0
00.04.10.3

00.04.10.1

00.04.10. 1

00.04.10.2

1
00. 04. 10. 3
00. 04. 10. 3

00.04.10.2
00.04.10.2
00. 04. 10.0

PLUG
'PS t 1

w
vJ -

v
u
x
z

_ AA

P3 s
A
B
C
D
E

- F

P3 PP
R
S
T
U
V
W
X
Y
Z
a
b
c
d
e

L- f

P3 g
h
I
j
k
m
n
p
q
r
J
K
L
M
G
H

P3 N

.•

P
FF
EE
DD
BB
CC

_ GG

6900505-REL (66118KR) LN 04. 02. 01. 0

Figure 10-4. Signal Interface List (Sheet 3)
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FROM
EDGE CONN.
03B3D01-A

B
C
D
E
F
G
H
J
K
L

L M

03B3E01-A
B
C
D
E
F
C
H
J
K
L
M
N
P
Q

L R

03B3E02-A
B
C
D
E
F
G
H
J
K
L
M
N

u P

03B3F01-A
B
C
D
E
F
G
H
.)
K
L
M
N

L- p

liOGIC SHEET
05. 03. 08. 1

05.03.19.1

1
04. 03.08. 1

. «•

05.03.16.1
05.03.18.1_l_

05. 03. 08. 1

1
05.03.19.1

05.03.20.1
05.03.19.1

OS. 03.22.1

SIGNAL NAME
IA Al IND
IA A2 INO
IA A3 IND
IA A4 IND
IA AS IND
IA A6 IND
IA A7 IND
IA AS IND
SW OP1
SW OP2
SW OP3
SW OP4

INS OA1 IND
INS OA2 IND
INS OA3 IND
INS OA4 IND
INS OAS IND
INS OAC IND
INS OA7 IND
INS OAS IND
INS OA9 IND
SW CD RST NOT
SYL O BR IND
SYL 1 BR IND
INS OP1 IND
INS OP2 IND
INS OP3 IND
INS OP4 IND

SW DS4
DS3
DS2
DS1
OA1
OA2
OA3
OA4
OAS
OA6
OA7
OAS
OA9

u DA MM

SW SYL

-

. IS4
IS3
IS2
IS1
AS
A7
A6
AS
A4
A3
A2
Al

- IA MM

VIA
02J7-R

S
T
U
V
w
X
Y
d
c
b

- a

02 J8- C
D
E
F
G
H
J
K
L
y
u
V
M
N
P

L R

02J7-p
q
r
B

h
m
k

. J
i
h
K
f
r

U Z

02J7- P
N
M
L
K
B
C
D
E
F
G
H
J

L A

TO
LOGIC SHEET
00.04.10.3

00.04.10.2

1
00.04.10.2

00.04.10.0

_L
00.04.10.2

1
00.04.10.2

00.04.10.3

PLUG
P4-R

S
T
U
V
W
X
Y
d
c
b

-a

P5-C

^

D
E
F
G
H
J
K
L
y
w
V

M
N
P

.R

P4-p

^

q
r
B
h
m
k
J
I
h
g
(
e

L z

P4-P

••

N
M
L
K
B
C
D
E
F
G
H
J

LA

LN 04. 03. 01. 0

Figure 10-4. Signal Interface List (Sheet 4)
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FROM
EDGK CONN.
03B3F02-A

n
C
D
E
F
G
H
J
K
L
M
N
P
Q

— L R
03B3F03-A

n
c
D
E
F

. c;
M
.1
K
L
N
P
Q

L R

03B3F04-A

1 "

1 °-L E

03D3E03-A
B
C
D
E
F
G
II
.1
K
I,
M
N
P
Q

L R

LOGIC SHEET
05.03.20.1

^^05.03.21.1

05.03. 19.1
05.03.15.1
05.03.14.1

05.03.16.1

05.03.21.1

1
05.03.18.1
05. 03. 18. 1

05.03.08.1

L

SIGNAL NAME
SW Dl

••J

B2
D3
D4
US
DG
B7
B8
B9
BIO
Bll
B12
B13
B14
B15
B1C

D17
1Mb
ni'J
1120
021
B22
H23
B24
B25

_ SIGN
SW CD RST
SW RPT PRO CYC
SW SING STEP MODE
SW ADR HOLD MODE
SW SINGLE DIS

SW TAA DU1
SW TAA DR2
SW TAA DR3
SW TAA DR4
SW TAA DR5

INS BR PB IND 1
INS BR PB IND 2

•»

SW LAMP TEST 2
1

VIA
02JP- s

r
q
p
n
m
k
J
1
h
B
f
e
d
r
'<

n
•I
\
X
W
V
u
T
S
I
X

7
AA
BB

!— CC

03J10-FF

1 b

1 ?
_L h

02J8- A
02J8- B .

02J4- w

1

TO
LOGIC SHEET
00. 04. 10. 1

00.04.10.0

1
00.04.01.1

00. 04. 10. 2
00.04.10.2

00. 04. 10. 0

1

PLUG
P5-8 1

r :
q
p
n
m
k
J
i
h
K
t
e
d
c
b

a
Z
Y
X
W
V '
u
T
S
t
x ;

z
AA
BB

-CC

P2-FF
b

?-L h

P5-A
B

PS-w

I

6900505-REL (66118KR) LN 04. 03. 02. 0

Figure 10-4. Signal Interface List (Sheet 5)
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EDGE
03B4/

FROM
CONN.

\01-A

B

C

D

E

F

J
03P4D04-C

D

G

E
03W1A16

03TB2-3
CKJTB2-6
03W1A-17
03W1A-18
02TD01-01
02TB01-02
02TB01-03
02TB02-06
03TB04-14

03B4C04-A
B
C
D
E
F
f,
H
.1
K
L
M
N
P
Q

-L- R

03B4D01-D
03D4A02-II

03B4A04-A
_L- B

LOGIC SHEET
OS. 04. 10. 1

1
OS. 04. 09. 1

See Note
05.04.01.1

05.04.02.1

05.04. 14. 1

05.04.04.1
00. 03. 60. 1

00. 03. 40. 0

00. 03. 60. 1

00.03.40.0

.L
05.04.07. 1

05.04.08.1

OS. 04. 09. 1

05.04.10.1

05.04.12.1
05.04.11.1

05.04.12.1

05.04.01.1

05.04. 13. 1_L

SIGNAL NAME
DISCR OUT 1
SIG RET
DISCR OUT 2
SIG RET
DISCR OUT 3
SIG RET
DISCR OUT 4
SIG RET
DISCR OUT 5
SIG RET
DISCR OUT 6
SIG RET

PBN
SIG RET
W
SIG RET

ACGACISS
SIG RET
CLD1S
CLDISG

EOSTV
EOSTVR
TESPG
TF.SPG
EOSW
EOSWN
EOIII
EO RET
CHASSIS

P40 IND
P20
P10
P4
P2
PI
D6
D5
D4
D3
D2
Dl -L-
CST «5W
HALT SW ON
HALT SW OFF
ERROR HOLD SW

MACH RST SW
MACH K8T RLY

PR ADV ON
PR ADV OFF

VIA
Twisted Pair

'

02J19- r,
u
w
y
AA
CC
r
t
V

X

z
BB
i
P
q

— L. m

02J19- n
'08T13-I1

02J19- k
_L EE

TO
LOGIC SHEET
00.04.52.0

—L-

00. 04. 53. 0

00.04.15.2

00.04.15.1

00.04.15.2
00. OX OU, 0

00.04. IS. 2_L

PLUG
9009J3-Hn

j
K
L
M
N
P
R
S
T
U
V

Y
Z
a

J- b

B009J4-b
c

90C

Z
a

A
B
q
r.
8

t
u

- V

I9J4-PH

P4-8
u
w
y
AA
CO
r
t
V

X

z
BB
i
P
q

-*- m

P4-n
OSPIJ. J

P4-k
-LEE

LN 04. 04. 01. 0

Figure 10-4. Signal Interface List (Sheet 6)
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FROM
EDGE CONS'.
03B4B04-A

13
C
D
E
F
G
II
.1
K
L
M
N
P
Q
R

03B4B03-A
R
c
D
E
F
G
H

,.l
K .
L
M
N
P

1 Q
-1- R

03B4B02-A
n
C
D
E
F
G
II
.1
K
I.
M
N
P
Q

-1- R

03H4A03-A

1 B

C
-L D

LOGIC SHEET
OS. 04. 05. 1

.̂
05.04.06.1

_L

05. 04. 06. 1

05.04.13.1

• »

05.04.16.1

•*•

05.04.16.1

1
05.04.13.1

SIGNAL NAME
SW BG 1

J—

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

SW ALL PHASE
SW ALL BG

SW PA
PB
PC
CCW
CCX
CCY

-1- CCZ
SCOPE SYNC
SW ALL CLOCKS
CE ADV ON
CE ADV OFF
REM ADV ON
REM ADV OFF
SINGLE PHASE SW
SINGLE BIT 3W
NORMAL MODE

BG 1 IND

L

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

L 14 .
AMP TEST CE 1

PA IND
PB IND
PC IND
SINGLE INST SW

VIA
63P19-p

n
m
k
j
i
h
K
f
e
d
c
b
a
u

- q
03P19-I

4

r
w
X
V

z
I)B
V

DD
CC
41

Y
V
W

L X

03P19-E
G

! J

•

L
N
R
T
D
F
H
K
M
P
S

- AA

0.1P19-A

1 B

C
-L v

TO
LOGIC SHEET
66.64.64.2

00. 04. 05. 2

00. 04. 05. 1

i
00.04.05.1

i

PLUG
J3-p

n
m
k
j
1
h
K
r
e
d
c
b
a
u

•*• q
J3-t

8
r
w
X

y
z
BB
V

DD
CC
Z
Y
V
W

L x

J3-E

.a

G
J
L
N
R
T
D
F
H
K
M
P
S

- AA

.13- A

1°-L. u

03B4A02-A

C3B4F03-A
03B4K03-B

05.04.01. 1

05.04.12.1
05. 04.01.1

-Y MACH RST

•Y MACK RST
CIO 824

JACK
02J12- q

02.113- N
02J13- J

MATE
OlPlS-q

01 P18- N
01PU .

REFERENCE
LOGIC SHEET
05. 11.07. 1

05. 09. 07. 1
05. 09. 13.1

6900505-REL (66118KR) LN04. 04..02. 0

Figure 10-4. Signal Interface List (Sheet 7)
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FROM
EDGi: CONN.
02 Ul ACM- A

"
1 ?.

02BID03-A
1 n

1 °-1- E

02B1D04-A

1 '_1_ D

LOGIC SHEET
05.05.25. J
05.05.26.1
05.05.26.1

05.05.24. 1
05.05.24.1
05.05.24.1

05.05.25.1
35. 05. 26. 1

SIGNAL NAME
UG8
DG9
BG10
SPARE
SPARE

DG1
DG2
DG3
SPARE
SPARE

BG6
ncia
SPARE
SPARE

TO
JACK MATE
02.112- M OlPlS-n

1 P 1 P
1 ni 1 m

u u
J_ V _L V

02.113- C 01P16-C
I D I D

. E E
1 b 1 b

-L. c -i- t

02J13- W 01P16-W
1 Y - Y

h h
-L. l -L »

REFERENCE
LOGIC SHEET
05.11.06.1

4.

05.09.01.1
05.09.01.1
05.09.02.1

05.10.01.1
05.10.01.1

LN 04. 05. 01. 0 6900505-REL (66118KR)
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FROM
EDGE CONN.
02BiEOl-A

B
C
D
E
F
G
H
.1
K
L
M
N
Q
R

02B1E04-A
3
C
D
E
F
G
H
J
K
L

— 1— M

02B1F02-A
B
C
D
E
F
G
H
J
K
L
M
N
p
Q

•J- R

02B1F03-A
B
C
D
E
F
G
H

LOGIC SHEET
05.05. 15.1
05.05.15.1
05.05
05.05

.14.1

.16.1
05.05.16.1
05.05.15.1
05.05.15.1
05.05.16.1
05.05.05.1
05.05.20.1
05.05.20.1
05.05.01.1

05.05.19.1
05.05. 19. 1
05.05.17.1
05.05. 18.1
05.05.18.1
05.05. 19. 1
05.05.19.1
05.05. 18. 1

05.05.01. 1

05.05.09. 1
05. 05. 09. 1
05.0 >. 10. i

05.05. 11.
05.05. 10.
05.05. 10.
05.05. 11.

05.05.08.
05.05.11.

05.05.11.
05. 05. 08.
05.05.08.
05.05.06.
05.05.07.
05. 05. 06.
05.05.07.
05.05.07.

SIGNAL NAME
RD DLY 2.25 A
RD DLY 1.75 A
INHIBIT GATE A
RD <i WR DLY 0.75 A
RD & WR DLY 2. 75 A
PTC READ GATE A
PTC WRITE GATE \
RD& WR DLY 12.5 A
SYL 1
MAR 5 READ
MAR 5 NOT READ
STROBE A INH
SPARE

1

RD DLY 2.25 B
RD DLY 1.75 B
INHIBIT GATE B
RD & WR DLY 0. 75 B
RD & WR DLY 2. 75 B
PTC READ GATE B
PTC WRITE GATE B
RD & WR DLY 1.25 B
SPARE
STROBE B INH
SPARE
SPARE

MAR 1
1 NOT
3 NOT
2 NOT
2
3
4 NOT
5 NOT
6 NOT
4
5
6
7 NOT
8 NOT
9 NOT

-L 7

MAR 8
9
10 NOT
11 NOT
10
12 NOT
11

-J- 12

TO
PLUG "
02P13-C

K
E
A
D
H
J

- B
02P10- (

1 I
02P13- N
02P10-d
02 PI 3- R
02P13-S

02P14-C
K
E
A
D
H
,1
B
P

i N

-L S

02P10- A
N
R
P
B
C
S
T
U
D
E
F
V
W
X_ G

02P10- H
J
Y
Z
K
a
L

J- M

MATE
02A3J4- C

K
E
A
D
H
.1

L B
02A3J2- f

-L c
02A3J4- N
02A3J2- d
02A3J4- R
02AJJ4- S

03A3J5- C
K
E
A
D
H
.1
B
P
N
R

-1— s

02A3J2- A
N
R
P
B
C
S
T
U
D
E
F
V
W
X
G

02A3J2- H
J
Y
7.
K
a
L

^^™ M

REFERENCE
LOGIC SHEET
05.27.03. 1

1_L
05.27.01.1

i
05.27.01.1 05.17.03.1

_L
05.27.03.1

• . ' ' *

05.27.04.1

1_L
05.27.02. 1

1

1
—4—

05.27.04.1

05.26.02.1 05.26.06.1
|

i_L_

05.26.03.1 05.26.07.1
|

i
1^

05.26.04.1 05.26.08.1
i

JL
05.26.04.1 05.26.08.1

1
OS. 26. 05. 1 05. 26. 00. 1

I

1_l_

6900505-REL (66118KR) LN 04. 05. 02. 0

Figure 10-4. Signal Interface List (Sheet 9)
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FROM
EDCit CONN.
02H2A01-A
02B2A01-B

02D2D02-A

02D2E01-A

1 B

1 r

LOGIC SHEET
05.06.32. 1

05. 06. 08. 1

05.06.08.1
05. 06. 08. 1
05.06.05.1

SIGNAL NAME
PTC - AI3
SIG RET

PCB

PA- A
PB-A
CPZ-B
SPARE

Twisted Pair

JACK
02J13- X

02J13- A

1 B

!:•

TO
LOGIC SHEET
00.04.52.0

MATE
01P16-X

01P16-A

1:

PLUG
9009J3- e

J3- (

REFERENCE
LOGIC SHEET
05.10.01.1

05.09.01.1
05.09.01.1
05. 09.02. 1

LN 04. 06. 01. 0

Figure 10-4. Signal Interface List (Sheet 10)
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FROM
K.tXiE CONN.
02D3D04-A

n
c
D
E
F
(1
H
.1
K
L
M
N
P

L Q

02B3C01-A

02D3F05-A

i :

LOGIC SHEET
05.07.27.1

1

-J -

05.07.24.1

05.07.03.1

05.07.04.1

05. 07. 16. 1

SIGNAL NAME
BIT 1 IND

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

L 14 J »

LAMP TEST CE 2

MEM LOAD SW

CIO DATA
SIG RET
PIO DATA
SIG RET
PTRS
SIG RET

OSriSAOl-A

02B3F01-A

1 B

C
-L D

CIO

PRS
SPARE

_L

VIA
03P18- c

a
Y
W
U
s
P
M
K
H
F
D
B
e
K

01P18-f

Twist it!
Pair

1
TO

JACK
02.113- M

02J12- h

1 «-•- y

TO
LOGIC SHEET
00.04.05.1

00.04.05. 1

00.04.52.0
00.04.52.0
00.04.55.0
00.04.55.0
00.04.54.0
00.04. 54.0

PLUG
J2- '.

a
Y
W
U
s
P
M
K
H
F
D
B
e

L g
J2- f

9009.1 3-c
9009,13-d
9009.tr.-P
9009J6-R
9009.1 5-F
9009 J5-G

REFERENCE
MATE LOGIC
01P16-M 05.09.01.1

01P15-h 05.11.01.1

•1;

6900505-REL (66118KR) LN 04. 07. 01. 0

Figure 10-4. Signal Interface List (Sheet 11)
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FROM
EDGE CONN, i
62B3E04-A ~|

\

D
C
D
F
F
G
H
.1
K
L
M
N
P
Q

L- R

02B3F04-A
r
c

\ D
E
F
F
II
.r
K
L
M
N

P

C

— R

LOCi'.C SHEET
05.07.24. 1
05.07.26.
05.07.26.
05.07.24.
05. 07. 24.
05.07.26.
05. 07. 26.
05.07.24.
05.07.24.
05.07.26.
05.07.26.
05.07.24.
05.07.25.
05.07.26.
05.07.26.
05.07.25.

. 05.07.25.
05.07.26.
05.07.26.
05.07.25.
05.07.25.
05.07.26.
05.07.26.
05.07.25.
05.07.25.
05.07.26.
05.07.26.
05.07.25.
05. 07. 08. 1

05. 07. 08. 1

05. 07. 24. 1

05.07.24.1

SIGNAL NAME
NT MBR 1
MBR 1
MHR 2
NT MDR 2
NT MDR 3
MDR 3
MDR 4
NT MDR 4
NT MDR 5
MHR 5
MDR 6
NT MDR 6
NT MDR 7
MDR 7
MDR 8
NT MDR 8

NT MBR 9
MDR 9
MDR 10
NT MDR 10
NT MHR 11
MDR 11
MBR 12
NT MBR 12
NT MPR 13
MBR 13
MBR 14
NT MDR 14
CBR 1

CBR 2

SET MBR 1

SET MBR 2

TO
PLUG
02P12- P I

_

A
B
R
S
C
D
T
U
E
F
V
WO

 X
 X1

02P12- Y
J
K
Z
;|
t

M
b
c
N
d
c

02P10- h

i

z

- AA

MATE
"02A3JJPP

A
B
R
S
C
D
T
U
E
F
V
W
G
H
X

02A3.I3- Y
J
K
Z
;1

L
M
b
c
N
d

- e
02A3J2- h

i

z

AA

REFERENCE
LOGIC SHEET
05.17. 05. 1

i
1

— L.

05.27.06.1
I

_L
05.27.07.1

i

1
05.27.08.1

1
05 27.09. 1

i
I_L-

05.27.10.1
I
1_L_

05.27.11.1

05.27.05.1 05.27.06.1
05.27.07.1 05.27.08.1
05.27.09.1 05.27.10.1
05.27.11.1
05.27.05.1 05.27.06.1
05.27.07.1 05.27.08.1
05.27.09.1 05.27.10.1
05.27.11.1

LN 04. 07. 02. 0

Figure 10-4. Signal Interface List (Sheet 12)
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FROM
EDGF. CONN.
02B'1AO~4-A

D

C

D

E

F

G

H

J

K

L

M

N

P

Q

_ R

02B4N04-A

B

C

D

E

F

(,

II

.1

K

- I.

03TB04- 13

LOGIC SHEET
05.08. 14. 1

05.08. 10. 1

05. 08. 14. 1

05.08. 10. 1

05.08. 14.1

05.08. 10.1

05.08.14. 1

05.08. 10. I

See Note I.

05.08. 14. 1

05.08. 10.1

05.08. 14. 1

05.08. 10. 1

05.08. 14. 1

OS. 08. 10. 1

05.08. 14.1

05.08. 10. 1

05.08. 14.1

05.08. 10.1

05.08. 15. 1

05.08. 11. 1

05.08. 15. 1

05.08. 11. 1

05.08. 15; 1

See Note 1.

05.08.11.1

05.08. 15. I

00.03.60.0

SIGNAL NAME
CIO 001
SIG RET
CIO 002
SIG RET
CIO 005
SIG RET
CIO 006
SIG RET
CIO Oil
SIG RET
CIO 012
SIG RET
CIO 015
SIG RET
CIO 016
SIG RET

CIO 021
SIG RET
CIO 022
SIG RET
CIO 025
SIG RET
CIO r.26
SIG RET
CIO 031
SIG RET
CIO 032
SIG RET
CIO 035
SIG RET

CIO 036
SIG RET
CIO 041
SIG RET
CIO 042
SIG RET
CIO 045
SIG RET
CIO 046
SIG RET
CIO 051
SIG RET
CIO 052
SIG RET
CIO 055
SIG RET

CIO 056
SIG RET
CIO Ool
SIG RET
BLANK
CHASSIS

Twisted Pair

Twislod Pair

TO
LOGIC SHEET
00. 04. 5075 1

00.04.50.0

PLUG
flOOWTvK

L
M
N
P
R
S
T
U
V
w
X
Y
Z
a
b

c
d
e
f
K
h
i
J
k
r.i
n
P
q
r

900 9J 1-s
t
u
V

w
X

y
z
AA
BB
CC
DD
EE
FF
GO
HH

J.I
KK
LL
MM
NN
PP

6900505-REL (66118KR) LN 04. 08. 01. 0

Figure 10-4. Signal Interface List (Sheet 13)
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FROM — - - - - - - -
EDGK CONN.
02B4C04-A

B

C

O

E

F

G

H

J

K

L

M

N

P

Q

R

02B4D04-A

B

C

D

E

F

G

H

.1

K

L

M

M

03TB04- 13
O.tVVlA- 14

LOGIC SHEET
05. OH. 11. 1

05.08. 15. 1

05.08. 11.1

05.08.15.1

05.08.11.1

05.08.15.1

05.08.11.1

05.08.15.1

Sre Note I

05.08.11.1

05.08.15.1

05.08.11. 1

05.08.16.1

05.08. 12.1

05.08. 16. 1

05.08. 12. 1

05.08. 16. 1

05.08. 12. 1

05.08. lt>. 1

05.08.12.1

05.08.16.1

05.08.12.1

05.08.16.1

05.08.12.1

See Note I

05.08.16.1

05.08.12.1

OS. 08. 1C. 1

05.08. 10. 1

00, 03. 60. 0
00.03.60.3

03W1A- 15 00.03.60.3

SIGNAL NAME
CIO 062
sic' 'RET'""" '
CIO OC5
SIG RET
CIO OC6
SIG RET
CIO 071
SIG RET
CIO 072
SIG RET
CIO 075
SIG RET
CIO 076
SIG RET
CIO 101
SIG RET

J_

CIO 102
SIG RET
CIO 105
SIG RET
CIO 106
SIG RET
CIO 111
SIG RET
CIO 112
SIG RET
CIO 115
SIG RET
CIO 116
SIG RET
CIO 121
SIG RET
CIO 122
SIG RET
CIO 125
SIG RET
CIO 126
SIG RET
CIO 131
SIG RET
CIO 132
SIG RET
CIO 135
SIG RET
CIO 136
SIG .RET
J_

CIO 141
SIG RET
CiO 142
SIG RET
CIO 145
SIU IWT
CIO 146
SIG RET
BLANK
CHASSIS

- TESPG
TESPG

Twisted Pair

'
i

<•/

Twisted Pair

i

(

;

i
1

I
;

•

' TO |
LOGIC SHEET
00: 04. 51. 0

00. 04. 51. 0

PLUG I
&O09J2- F

G
H
J
K
L
M
N
P
R
S
T
U
V
W
X

Y
Z
a
b
c
d
e
1
K
h
i
J
k

•• m
900W3- n

-

P
q

- r
8
t
u
V

W

X

y
Z

AA
BB
CC
DD

EE
Ft
GG
HH
J.I
KK
LL
MM
NN
PP
0
E

LN04.08. 02. 0

Figure 10-4. Signal Interface List (Sheet 14)
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FROM
EDGE CONN.
02B4E04-A

B

C

O

E

F

G

H

J

K

L

M

N

P

Q

R

02D4F04-A

B

C

D

E

F

G

J

02B4A03-A

B

C

J

0.1TB04- 15

LOGIC SHEET
05.08. 12.1

1
05.08. 13. 1

See Note

05.08.13.1

1
Of>.08. 17 1

05.08.17.1

See Note

05.08. 17. 1

1
See Note

00. 03. 60. 0

SIGNAL NAME
CIO 146
SIG RET
CIO 152
SIG RET
CIO 156
SIG RET
CIO 162
SIG RET
CIO 166
SIG RET
CIO 172
SIG RET
CIO 176
SIG RET
CIO 202
SIG RET

CIO 206
SIG RET
CIO 212
SIG RET
CIO 216
SIG RET
Al PTC
SIG RET
A2 PTC
SIG RET
A3 PTC
SIG RET
A 4 PTC
SIG RET

AS PTC
SIG RET
A6 PTC
SIG RET
A7 PTC
SIG RET
A8 PTC
SIG RET
A 9 PTC
SIG RET
CIO PTC
SIG RET
P1O PTC
SIG RET

ACNCST
SIG RET
PTC CST
SIG RET
ACNCCST
sir- RET

BLANK
CHASSIS

'' :

Tuisted
Pair 3

Twisted
P;iir

Twi itcd
Pair

i

TO
LOGIC SHEET

150764. 55. 0

00. 04. 55. 0

00. 04. 53. 0

PLUG
9009J6:S 1

T
U
V
W
X
Y
Z
a
b
c
d
e
f
f
h

i
j
k
m
n
P
q
r
8

t
u
V .

W

— X

9009J6-V
Z

AA
BB
CC
DD
EE
FF
GG
HH
JJ
KK
LI.

_ MM

9009J4-C
h
LL
MM
e
(

NN
- PP

6900505-REL (66118KR) LN 04. 08. 03. 0

Figure 10-4. Signal Interface List (Sheet 15)
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FROM " '
KDGM CONN.-
02IMK03-A

B

C

D

E

F

G

H

.1

K

L

M

N

P

Q

H

02B4D03-A

B

c

D

E

K

U.

H

.1

K

L

M

N

P

- O

'>3TBr)4-14

LOGIC SHEET
O5.ii8:18.i

• ••" •

05.08. 19.1 :

See Note

05. 08. 20. 1

i

05.08.21.1

-

: J:
05.08.22.1

See Note

OS. 08. 23. 1

05.08.2-1.1

: -L

00.03.60.0

-SIGNAL NAME
ACC

'SIC
ACC
SIG
ACC
SIG
ACC
SIG
ACC
SIG
ACC

-BIT SIGN
RET '

BIT 1
RET:

BIT 2
RET

BITS
RFT •

BIT 4
RET

BITS
SIG RET
ACC
SIG
ACC
SIG

ACC
SIG
ACC
su;
ACC
SIG
ACC
SIG

ACC
SIG
ACC
SIG

, ACC
SIG
ACC
SIG
ACC
SIG
ACC
SIG
ACC
SIG
ACC
SIG

BIT 6
RET

BIT?
RET

BIT 8
RET

BIT 9
RET

BIT '10
RET

BIT 11
RET

BIT 12
RET

BIT 13
RET

BIT 14
RET i

BIT 15
RET

BIT 16
RET
BIT 17

RET
BIT 18

RET
BIT 19

RET
_L

ACC
SIG
ACC

. SIG
ACC
SIG
A"C
SIG
ACC
SIG
ACC
SIG

BIT20
RKT

BIT n
HE.T

BIT 22
RET

BIT 23
RET

BIT.24
RET

BIT 25
RET

CHASSIS

k. -_ . •-> -

••- twist .>d Pair

- j

Twisted Pair

TO
1 LOGIC SHEET

00,04.54.0
-

•-

00. 04. 54. 0

• .-

- ,

1-PL'Jg ,.--
9MSJS- H, .-.

~ J

K
L
M
N
P
R
S
T
U
V
W
K
Y
Z

a
b
c
d
e
f
g
h

9009J5- i

^m

1
k
m

.-• n
P
q
r
8

t
u
V

W

X

y
Z

AA
BB
CC
DO
EE
FF
GG
HH
JJ
KK
LL
MM

PP

LN 04. 08. 04. 0

Figure 10-4. Signal Interface List (Sheet 16)
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FROM
FD1.K-C6NN.
02HIA02-A

B
C
D

1 E

02H4C01-A
B
C
O
E
F

02B4E02-A
B
C
D
E
F
G

L • H

LOGIC SHEET
05.08

05.08

.06. 1

.06. 1

. 1

05.08

J
05.08_

05.08
1

J

.07. 1

.C2.2

.02.2

SIGNAL NAME
CODE 140

1 144
_L 150

SPARE
SPARE

CODE 120
I 124

130
1 134

SPARE
SPARE

CODE 164
1 170
1 160

-Y CODE 774
SPARE
+Y CODE 774
SPARE
SPARE

TO
JACK
02J13- T

U
V
f

L_ K

02J13- G

- .

H
K
L
d
e

02J12- e
f
P
i
j
k
z

L_ AA

MATE
01P16- T

U,
: v

t
L z

01P16-G
H
K
L
d
e

' .P15-e
I

i
j
k
z

L AA

REFERENCE
LOGIC SHEET
05. 10.01. 1

_L
05.09.01.1

_L
05.11.01.1

1
1

05.11.01. 1

6900505-REL (66118KR) LN 04. 08. 05. 0

Figure 10-4. Signal Interface List (Sheet 17)
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FROM
EDGK CONN.
01B1D01-A

B
C
O
E
F
G
H
J
K
L
M
N
P
Q

>- R

01R1A01-A
B
C
D
E
F
G
H
,)
K
I.
M
N
P
Q

L R

LOGIC SHEET
05.09. 10. 1

05.09.06.1
05.09.0G.
05.09.10.
05.09.10.
05. 09. 09.
05.09.11:

05. 09. 08. 1

i
05. 09. 09. 1

SIGNAL NAME
I7A
no
ETC
BE
rrr
try
UC SHIFT MAG
LC SHIFT MAG
TYPE RET
Z
SPACE MAG
CHECK MAG
SPARE
SPARE
SPARE
SPARE

SPARE
SPARE
Rl
R2
R2-A
R5
Tl
T2
TAB MAG
INDEX MAG
RF;D MAG
BLK MAG
CARR RET MAG
SPARE -
SPARE
SPARE

VIA
01P13-a

••

b
c
e
f
y
s
T
d
Z
M
B
ni
n
r
j

01P13- K
N
E
f
D
H
C
A
L
H
U
V
P
W
h

L- k

TO
LOGIC SHEET

REFER TO
IBM ETD
CUSTOMER
ENGINEERING
MANUAL
SERIES 73
SELECTRIC
I/O WRITER
FORM PART NO

241-5159-1

PLUG
01A2J1- a

D

C

e
f
y
s
T
d
Z
M
B
ni
n .
r

_ i

01A2J1- K
N
E
F
D
H
C
A
L
R
U
V
P
W
h

i— k

LN 04. 09. 01. 0

Figure 10-4. Signal Interface List (Sheet 18)
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FROM
KIXiK CONN.
U11UA02-A

-J

n
c
D
E
F
G
H
K
L
M
N
P
Q

- R

LOGIC SHDET
05.09.01. 1

1
05.09.02.1
05.09.02. 1
05.09.01.1

1
05.09.07.1
05. 09. 07. 1
05. 09. 04. 1
05. 09. 06. 1

SIGNAL NAME
PA A
PD A
DG 1
DC 2
DG 3
CPZ B
CODE 120

L 124
130
134

CIO
MACH RST
TYPR READY
PLOTTER READY
10 CPS MV

TO
PLUG
01P16- A

•

D
C
D
E
F
G
H
K
L
M
N
P
R

L- S

MATES
02J13- A

D

£
E

G
K
K
L
M
N '
P
R

1- S

REFERENCE
LUUIC SHEET
05. 06. OB. 1
05.06.08.1
05.05.24.1

1-L
05.06.05. 1
05.06.06.1

1
05.07.21.1
05.04.01.1
00.04.15.3
00.04.15.3
05.15.07.1

6900505-REL (66118KR) LN 04. 09. 02. 0

Figure 10-4. Signal Interface List (Sheet 19)
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FHOM
EDGE CONN.
~OiBlD02-A

B

C

D

E

r

G

H

J

K

L

M

N

P

Q

R

oinnioos-A

*

D

C

D

E

F

G

H

.1

K

L

M

N

P

Q

R
— i —

LOGIC SHEET
05.09.14.1

05.09. 14. 1

05.09.14.1

05.09.15.1

05.09.15.1

05.09.15.1

05.09. IB. 1

35.09.16.1

See Note

05.09.16.1

05.09.17.1

05. 09. 17. 1

05. 09. 17. 1

05.09. 18; 1

05.09. 18. 1

05.09. 18. 1

05.09. 14. 1

05.09. 14. 1

05.09.14.1

05.09. IS. 1

05.09.15.1

05.09.15.1

05.09. 16.1

05.09.16.1

Sco Note

05.09.16.1

05. 0<>. 16. '.

05.09.16.1

05.09.14.1

05.09.14.1

05.09.14.1

05. 09. IS. 1

SIGNAL NAME
SLFCK 1A • ACC SIGN

SIG RET
SLFCK 2A • ACC 1

SIG RET
SLFCK 3A • ACC 2

SIG RET
SLFCK 4A • ACC 3

SIG RET
SLFCK 5A • ACC 4

SIG RET
SLFCK 6A • ACC 5

SIG RET
SLFCK 7A • ACC 6

SIG RET
SLGCK 8A • ACC 7

SIG RET

SLFCK 9A • ACC 8
SIG RET

SLFCK 10A • ACC 9
SIG HET

SLFCK 11A ' ACC 10
SIG RET

SLFCK 12A • ACC 11
SIG RET

SLFCK 13A • ACC 12
SIG RET

SLFCK 14A * ACC 13
SIG RET

SLFCK ISA * ACC 14
SIG RET /

SLFCK 1A • ACC 15
sin RET

SLFCK 2 A • ACC 16
SIG RET

SLFCK 3A • ACC 17
SIG RET

SLFCK 4A • ACC 18
SIG RET

SLFCK 5A • ACC 19
SIG RET

SLFCK 6A • ACC 20
SIG RET

SLFCK 7A • ACC 21
.SIG RET

SLFCK 8A • ACC 22
sir. RET

SLFCK 9A • ACC 23
SIG RET

SLFCK 10A * ACC 24
SIG RET

SLFCK MA • ACC 25
SIC. RET

Al PTC SLFCK
SIG RET

A2 PTC SLFCK
SIG HET

A3 PTC SLFCK
SIG RET

A4 PTC SLFCK
SIG RET

Twisted Pair

^•v

TO
LOGIC SHEET
60. 04. 54. 0

.

00. 04. 55. 0

^^ '

PLUG
6iJ6- H 1

J
K
L
M
N
P
R
S
T
U
V
W
X
Y
Z

a
b
c
d
e
f
g
h
i
J
k
m
n
P
q
r
8

t
u
V

W

X

y
Z

AA
BB
CC
DD
EE
FF

GG
HH
JJ
KK
LL

— MM
01J7-q

r
8

t

U

V

W

_ x

LN 04. 09. 03. 0

Figure 10-4. Signal Interface List (Sheet 20)
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FROM
EDGE CONN.
ft 111 BOS- A

n

c

D

E

T

G

H

J

K

L

M

.N

P

Q

R

Oin04- A

n

c

D

E

F

C.

II

.1

K

L

M

N

P

Q

_ R

LOGIC SHEET
65.09.16.1

05.09.16.1

05.09.16.1

05.09.16.1

05.09.16.1

05. 09. 16. 1

05.09. 17.1

05.09.17.1

See Note

05.09.17.1

05.09.17.1

05.09.17.1

05.09.17.1

05.09.17.1

05.09.17.1

05.09.17.1

05.09.17.1

05.09. 17.1

05.09. 17. 1

05.09. 17. 1

05. 09. 18. 1

05.09.18.1

05.09. 18. 1

Oh. 09. 1H. 1

SOP Note1

05.09.18.1

05.09. 18. 1

05.09. 18.1

05.09. 18. 1

05.09. 18. 1

05.09. 18.1 .

05.09. 18.1

SIGNAL NAME
SLFCK B • CODF. 025

SIG RET
SLFCK 8 • CODE 131

SIG RET
SLFCK 9 • CODE 042

SIG RET
SLFCK 9 • CODE 146

SIG RET
SLFCK 9 • CODE 031

SIG RET
SLFCK 9 • CODE 135

SIG RET
SLFCK 10 • CODE 071

SIG RET
SLFCK 10 • CODE 046

SIG RET

SLFCK 10 • CODE 152
SIG RET

SLFCK 10 • CODE 035
SIG RET

SLFCK 10 • CODE 141
SIG RET

SLFCK 11 • CODE 052
SIG RET

SLFCK 11 • CODE 156
SIG HET

SLFCK 11 • CODE 041
SIG RET

SLFCK 11 • CODE 145
<lf DfTDili i\r* 1

SLFCK 12 • CODE 056
SIG RET

SLFCK 12 • COPE 162
SIG RET

SLFCK 12 • TODE 045
SIG RL:T

SLFCK 12 * CODE 151
SIG RET

SLFCK 13 • CODE 0«J2
SIG RET

SLFCK 13 • CODE 166
SIG RET

SLFCK 13 • CODE 051
SIG RET

SLFCK 13 • CODE 102
SIG RET

SLFCK 14 * CODE 066
SIG RET

SLFCK 14 • CODE 206
SIG HET

SLrCK 14 • CODE 172
SIG RKT

SLFCK 14 • CODE 055
SIG RET

SLFCK 15 • CODE 072
SIG RET

SLFCK IS • CODE 176
SIG RET

SLFCK 15 • CODE 061
SIG RET

Twisted
Pair

TO
LOGIC SHEET
00.04.50.0

00.04.51.0

00. 04. 50. 0

00.04.55.0

00. 04. 50. 0

00.04.51.0

00.04.51.0

00.04.50.0

00.01.55.0

00. 04. 50. 0

00.04.51.0

00.04.50.0

00.04.55.0

00. 04. 50. 0

00.04.51.0

00.04.50.0

00.04.55.0

00. 04. 50. 0

00.04.51.0

00. 04. SI. 0

00. 04. 55. 0

00.04.50.0

00.04.51.0

00.04.51.0

00.04.55.0

00.04.55.0

00.04.50.0

00.04.51.0

00. 04. 55. 0

00. 04. 50. 0

PLUG
01.IU8- g

J_ h
01,109- w
_L x

01J08- w
_L x

01.107- S
_i_ T

01J08- k
_L n,

01.109- A A
| BB

01.J09- M
_L N

01.108- A A
| BB

01J07- U
_J_ v

01.108- q
_1_ f

01.109- EE
J_ FF

01J08- FE
J_ FF

01.107- W
J_ s

01J08- u
_L v

01.109- JJ
1 KKI MV

01.108- JJ
1 KK

01J07- Y
-L Z

01.108- v
_L z

01J09- LL
1 MM

01J09- F
J_ G

01J07- a
_L b

01J08- CC
1 DD

01J09- Y
J_ z

01J09- K
_L L

01J07- i
J_ )

01J07- c
J_ d

01J08- GG
| HH

01J09- P
J_ R

01J07- e
_1_ 1

01J08- LL
1 MM

6900505-REL (66118KR) LN 04. 09. 04. 0

Figure 10-4. Signal Interface List (Sheet 21)
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FROM
tJDGI

"OTBl
; CONN.
B01-A .

B

C

D

E

F

G

H

J

K

1,

M

N

P

Q

_ n

OiniB02-A

«••

n

c

o

E

F

G

II

.1

K

I.

M

N

P

Q

— n

LOCI
"osTos

C SHEET
f. 14. 1

•-̂

See Note

05. 09. 14. 1

05.09.15.1

1

05. 09. 15. 1

••W

See Note

05.09.15.1

05. 09. 16. 1

•̂ — ••

SIGNAL NAME
SLFCK 1 • CODE 002

SIC .HET
SLFCK 1 • CODE 106

SIG RET
SLFCK 1 • CODE 212

SIG RET
SLFCK 1 » CODE 075

SIG RET
SLFCK 2 • CODE 006

SIG RET
SLFCK 2 • CODE 112

SIG RET
SLFCK 2 • CODE 216

SIG RET
SLFCK 2 • CODE 101

SIG RET

SLFCK 3 • CODE 012
SIG RET

SLFCK 3 • CODE 116
SIG RET

SLFCK 3 • CODE 001
SIG HET

SLFCK 3 • CODE 105
SIG RET

SLFCK 4 • CODE 016
SIG RET

SLFCK 4 • CODE 122
SIG RET

SLFCK 4 • CODE 005
SIG HET

SLFCK 4 • CODE 111
Sit, RET

SLFCK 5 • CODE 022
SIG HET

SLFCK 5 • CODE 126
SIG RET

SLFCK 5 • CODE Oil
SIG HET

SLFCK 5 • CODE 115
SIG RET

SLFCK 6 • CODE 026
SIG RET

SLFCX 6 • CODE 132
SIG RET

SLFCK 6 * CODE 015
SIG MET

SLFCK 6 • CODE 121
SIG RET

SLFCK 7 • CODE 032
SIG RET

- SLFCK 7 • CODE 136
SIG RET

SLFCK 7 • CODE 021
SIG RET

SLFCK 7 • CODE 125
SIG RET

SLFCK b • CODE 036
SIG RET

SLFCK R • CODE 142
SIG RET

Twisted
Pair

•̂̂

TO
LOGIC SHEET
00. 04. 50. 0

00. 04. 51. 0

00.04.55.0

00.04.5.1.0

00. 04. 50. 0

00.04.51.0

00. 04. 55. 0

00.04.51.0

00. 04. 50. 0

00.04.51.0

"0. 04. 50. 0

00.04.51.0

00. 04. 50. 0

00.04.51.0

00. 04. 50. 0

00.04.51.0

00. 04. 50. 0

00. 04. 51. 0

00. 04. 50. 0

00.04.51.0

00. 04. 50. 0

00.04.51.0

00.04.50.0

00.04.51.0

00.04.50.0

00.04.51.0

00. 04. 50. 0

00.04.51.0

00. 04. 50.0

00.04.51.0

PLUG
01J08- M

_L N
01J09- c

-J- d
01.107- k

_L m
01J09- S

-L T
C1J08- S

_L T
01.109- R

.J_ h
01,107- n

-L P
01J09- W

_L X

01J08- W
_L x

01J09- k
_1_ 1

01J08- K
-L L

01J09- a
-L b

01J08- a
-L b

01J09- q
J_ r

01J08- P
J- R

01.109- e
_l_ (

01J08- e
J_ f

01J09- u
J_ v

01J08- U
_L v

01J09- I
_L J

01J08- 1
J. 1

01J09- y
-L *

01.108- V

01J09- n
_L P

01J08- n
_L P

01J09- MM
_L NN

01J08- c
J_ d

01.109- s
J. t

01JOH- S
J_ t

01J09- GG
J_ HH

LN 04. 09. 05. 0

Figure 10-4. Signal Interface List (Sheet 22)
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FROM
EDGt: CONN.
OiBlA04-A

B

C

D

E

F

G

H

J

K

_ L

01B1C01-A

B

,

C

D

E

F

G

H

.1

K

L

M

N

P

Q

- R

01P1D04-A

n

C

D

E

JL a

LOGIC SHEET
05. 09. 16.1

J-

OS. 09. 17.1

1
OS. 09. 18. 1

1
See Note

05.09

05.09

05.09

05.09

05.09

13.1

12.1

17.1

.16.1

.12.1

See Note

05.09 12.1

05.09. 15. 1

J_

05.09.16.1

1
See Note

SIGNAL NAME
SLFCK 8 * INTERRUPT 8

SIC RET
SLFCK 9 • INTERRUPT 9

SIG RET
SLFCK 10 • INTERRUPT 10

SIG RET
SLFCK 11 « INTERRUPT 11

SIG RET
SLFCK 12 • INTERRUPT 12

SIG RET
SLFCK 13 * INTERRUPT 13

SIG RET
SLFCK 14 • INTERRUPT 14

SIG RET
SLFCK 15 * INTERRUPT 15

SIG RET

PTC PIO SLFCK
SIG RET

SLFCK DA

SLFCK H ' CODE 076
SIG RET

SLFCK 12 • CODE 202
SIG RET

SLFCK 9 • CODE 065
SIG RET

SLFCK DISC OUT 1
SIG RET

SLFCK DISC OUT 2
SiG RET

SLFCK DISC OUT 3
SIG RET

SLFCK DISC OUT 4
SIC RET

SLFCK DISC OUT 5
SIG RET

SLFCK DISC OUT 6
SIG RET

SLFCK DISC IN 1
SIG RET

SLFCK DISC IN 2
SIG RET

SLFCK DISC IN 3
SIG RET

SLFCK DISC IN 4
SIG RET

SLFCK DISC IN 5
SIG RET

SLFCK DISC IN 6
SIG RET

AS PTC SLFCK
SIG RET

A6 PTC SLFCK
SIG RET

A7 PTC SLFCK
SFG RET

A8 PTC SLFCK
SIG RET

A9 PTC SLFCK
SIG RET

Twisted
Pair

*. wisted
Pair

TO
LOGIC SHEET
60764.52.6'

00.04.55.0

04.09.01.0

00.04.51.0

00. 04. 55. 0

00.04.51.0

00. 04. 52. 0

~^~
00.04.52.0

00. 04. 55. 0

•w

PLUG •-
oTJio- w~|

X

y ,
z
AA
BD
CC
DD
EE
FF
GO
HH
JJ
KK
LL

_. MM

(

OU07- LL
MM

01J13- a

OU09- U
V

01J07- K
h

OU09- H
J

01J10- H
J
K
L
M
N
P
R
S
T

U
1— V

01J11- w
X

y
z

AA
BB
CC
DD
EE
FF
GG

_ HH

OU07- y
z

AA
BB
CC
DD
EE
FF
GG

- HH

6900505-REL (66118KR) LN 04. 09. 06. 0
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TDGI
~6lBl

FROM
J CONN.
^62- A

D
C
D
E
F
O
H
.1
K
L
M
N
P
Q

-1- R

01D1C02-A
B
C
D
E
F

11
.1
K
L
M
N
P
O
R

01B1C04-A
B
c
D
E
F
G
H
J
K

L

M

N

P

Q

L_ R

OITH02- 12
01.111- u
oirnnz- 13

LOCI
05.09

C SHEET
.14.1
I

_L
05.09.10.1

i
1

05.09.16.1
05.09.14.1
See Note
05. 09. 14. 1

05.09. 15.1
1
1

05.09.16.1
-L

05.09.16.1

1
05.09. 17.1

—
See N
05.09
05.09

Li_
Dte
.17.1
. 18.1
1

_L
05.09.12.1

i
j-L

05.09.12.1

aee Note
05.09

05.09

—05.09

00.03
00.04
00.03

.14.1

.15.1

—.16. \

. 30. 0

. 53. 0

.30.0

SIGNAL NAME
DATA B SLFCK
DATA A SLFCK
DATA 8 SLFCK
DATA 4 SLFCK
DATA 2 SLFCK
DATA 1 SLFCK
DATA C SLFCK
UC SHIFT MAGSLFCK

LC SHIFT MAGSLFCK
HI SLFCK
R2 SLFCK
R2A SLFCK
R5 SLFCK
Tl SLFCK
CARR CTRL SLFCK

T2 SLFCK
PR CHECK RST SLFCK
CK MAG SLFCK
BLOCK DATA SLFCK
TAB MAG SLFCK
PRINT INSTP SLFCK
INDEX MAG SLFCK
PROCESS -D CYCLE SC

RED MAC, SLFCK
BLK MAC! SLFCK
CARR RKT MAG SLCK
SPACE MAG SLFCK
SLFCK PROC RELEASE
SLFCK Y
SLFCK IJ C

SLFCK PARITY CHECK
D n

CARR BUSY
UE
&F

PRINT READY
RUN LATCH

-- CHAN 12

SLFCK 1 • INTERRUPT 1
SIG RET

SLFCK 2 • INTERRUPT 2
SIG RET

SLFCK 3 • INTERRUPT 3
SIG RET

SLFCK 4 • INTERRUPT 4
SIG RET

SLFCK 5 • INTERRUPT 5
SIG RET

SLFCK 6 • INTERRUPT 6
SIG RET

SLFCK 7 • INTERRUPT 7
SIG RET

EOSW
EOSWN
EOSET

TO

Twisted
Pair

LOGIC SHEET
04.11.01.0

04.09701.0

04. 11.01.0
04.09.01.0
04. P. 01.0
04.09.01.0
04.11.01.1
0". 09. 01.0
u4.l l . 01.0

04.09.01.0

_L
04. 11.01.0
04.09.01.0

_L
04.11.01.0
04.09.01.0

1
04.11.01.0
04.11.01.0

_L

00. 04. 52. 0

00. 04. 53. 0
00.04.^3.0
00. 04. 53. 0

PLUG
01.112- n~

p
q

. r

t
u

OU13- S

T
E
F
D
H
r

OU12- v

01.1)8- A
01.J12- B
01.113- B
01.112- D
01.113- L
C1.I12- K
01J13- R
01.112- F

01J13- U
01.113- V
01J13- P
01.113- M
01.112- D
01J13- Y
01J13- c

01J12- A
01.112- b
01J12- BB
01J13- e

I
01J12- E

J_ DD

01J10- £

h
i
J
k
m
n
P
q
r
•
t
u
v

01J11- •
I I

-L v

LN 04. 09. 07. 0

Figure 10-4. Signal Interface List (Sheet 24)
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FROM
EIXiK CONN.
U1U2C01-A

-

n
c
D
E
K
G
II
,1
K
L
M
N
P
Q

L R

LOGIC SHEET
05.10.05.1

;

05.10.05.1

.SIGNAL NAME
I 'KN UP
PEN DOWN
DRUM UP PLOT
DRUM DOWN PLOT
CARR RIGHT PLOT
CARR LEFT PLOT
SPARE
SPARE
EXT GND
SPARE

1
CHASSIS
SPARE
SPARE

VIA
01P17- 9

10
1
2
4
3
11
12
15
7
8
6
5
14
13

L 16

TO
LOGIC SHEKT

REFER TO
INSTRUCTION
M A N U A L FOR
CALCOMP
DIGITAL
INCREMENTAL
PLOTTER
MODEL

565

PLUG
01A1P5- 9

10
1
2
4
3
11
12
15
7
e
6
5
14
13

L 16

6900505-REL (66118KR) LN 04. 10. 01. 0

Figure 10-4. Signal Interface List (Sheet 25)
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FROM
EDGE CONN.
01U2B01-A

—

n
c
D
E
F
G
II
.1
K
L
M
N
P
Q_ R

Locic SHEET
05. 10.01.1

05. 10. 04. 1

SIGNAL NAME
CODE 140
CODE 144
CODE 150
BG 6
PC B
BG 12
FREE RUN SS
SPARE

TO
PLUG
01P16- T

' U
V
w
X
Y
Z
a
i>
c
d
e
f
H
h

. i

MATE
02J13- T

U
V
W
X
Y
Z
a
b
c
d
p

f
K
h
i

REFERENCE
LOGIC SHEET
05. 08. 06. 1

1
05.05.25.1
05. 06. 08. 1
05. 05. 26. 1
05. 15. 03. 1

LN 04. 10. 02. 0

Figure 10-4. Signal Interface List (Sheet 26)
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KDGI
FROM

; CONN.
01B3C01-A

B
C
D
F.
F
G
H
K
L
M
N
P
Q

L- R

01B3C02-A

^K.

n
c
D
F
F
G
M
K
L
M
N
P
Q

- R

LOGIC SHEET
05. 11. 13.1
05.11. 13.1
05.11. 14.1

_L
05.11. 15.1
05.11.16. 1
05.11.08.1

1
05.11. 17. 1
05.11.02.1
05.11.07.
05.11. 15.

05. 11. 16.
05.11. 15.
05.11.06.
05.11. 17.
05.11.02.

1
05. 11.01. 1
05.11.01.1
05.11.02.1

05.11.17.1

SIGNAL NAME
DATA 1

2
4
8
A
B
C

TIME 015-030
060-090
090-000
105-000

PRINT READY
PROC RELEASE
PARITY CHECK
CARR BUSY

BLOCK DATA
CAHR CH 12
SP SUPP MOD
RUN LATCH
DT OFF
START RST
POWER ON RST
PR CHECK RESET
CARR CONTROL
PRINT 1NSTR
PROC »D CYCLE
SPARE
SPAKE
I/O CHK STP SW ON
SPARE

VIA
01J05- t

8

r
q
p
n
u
G
H
d
c
E
D
A

L BB

01.105- R
DD
M
y
z
S
X

B
V

K
F
AA
CC
C

1- L

TO
LOGIC SHEET PLUG

P5- t
8

r
q
p
n
u
G
H
d
c
E
D
A

L— BB

P5- R
on
M
y
z
£'
X

B
V

K
F
AA
CC
C

L- L

6900505-REL (66118KR) LN 04. 11. 01. 0

Figure 10-4. Signal Interface List (Sheet 27)
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FROM
KDGK CONN.
01D.IA02-A

n
c
D
r:
F
G
H
.1
K
L
M
N
P
Q_ R

01H1A03-A
r>
c

, <-..D
F

, F
(i
||
.!

K
1,
M
N
P
Q
R

01B3A04-A
B
C
D
E
F
G
H
.1
K
L
M

r. i ; i ; ; ; ro-:-;.
11111:100, •.-,""

LOGIC SHEET
05.11.03.1

05.11.04.1

OS. 11.04. 1
05.1 .05.1

.

05. 11.05. 1
05.11. C6. 1
05. 11.00. 1
05.11.01.1

05.T 1.01.1

.L
05. 11.00.1

J_
05. 11.01. 1
05.11.07.1
05. 11.07.1
03. 11. 17.1
05.11. 17. 1

LOGIC SHKET
"05. lY.02. 1 "

SIGNAL NAMK
DATA BIT S>IGN

1
2
3
4
5
6

_ 7
SPARE
DATA BIT 8

9
10
11
12
13

_ 14

DATA BIT 15
16
17
IB
19
20
21
99

SPARE
DATA BIT 23

1 24

1 25
CODE 164

1 170
_L_ 160

PUS

-Y CODE 774
SPARE
SPARE
DC; 10
BG 8
BG 9
»Y CODE 774
MACH RST
500 CPS MV
PRNTR READY
FREE RUN SS NT
SPARE

SIiiNAL NAMi; VIA
PRNTR HAMMER 01 TB02- U

HOLD

TO
PLUG
01P15- A

B
C
D
E
F
G
H
z
K
L
M
N
P
R_ S

01 PI 5- T

,

U
V
w
X
Y
•/
Jj

AA
b
r
d
e
(
P

_ h

01P15- i
j
J
m
n

P
k
q
r
s
I
u

PLUG
OlPil- P

MATE
02.112- A

B
C
D
E
F
G
H
z
K
L
M
N
P
R

— S
OM12- T

U
V
w
X
Y
Z
3

AA
b
c
d
e
f
K

_ h

02.112- i
j
J
m
n
P
k
q
r
8

I
11

MATE
02.12 -P

REFERENCE
LOGIC SHEET
05. 13. 10. 1

05" 13. 11.1

^v

05.13.11.1

J_
05.13.12.1

05.13. 12.1

_L
05.08.07.1

J_
05.07.03. 1

05.08.02.2

05.05.26. 1
05.05.25.1
05.05.26.1
05.08.02.2
05.04.01.1
05. 15.03. 1
00.04. 15.3
05.15.03. 1

REFERENCE
LOGIC SHEET
00.03.50.0.

LN 04. 11. 02.0

Figure 10-4. Signal Interface List (Sheet 28)
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FROM
KDt.K CONN;
03UUU01-A

B
C
D
E
F
G
II
.1
K
L
M
N
P
Q
R

03NHB02-A
li
C
Jj
E
F
c;
n
.1
X
L
M
N
P
Q

— L- R
osnnnos-A

n
c
D
K
f
(;
If
.1
K
L
M
N
P
Q

-1- R

03HRH04-A
B
C
D
E
F
G
11
J
K

-1- L

LOGIC bllKET
05. 13

05. 13.
05 13.

16.1

09. 1
10. 1

.1
05.13.
05.13.

09. 1
10.1

1
05.13.
05.13.
05.13.

09.1
10.1
11.1

_L
05. 13.
05. 13.

05. 13.
_l

05. 13.
05.13.

09. 1
11.1

11.1

09. 1
11.1

1
05.13
05. 13.
05.13.

_l
05. 13.
OTi. 13.

09. 1
11. 1
12.1

09. 1
12.1

1
05.13
05. 13.

05.13
05.13

05.13

05. 13

05.13

OH. 1
12.1

08.1
12.1

08.1

09.1

.08.1

1

SIGNAL NAME
A/S IND
DLA 2

3
4
5
6
7
8
9
10
11
12
13
14
15

.- 16

DLA 17 IND
18
19
20
21
22
23
24
25
26
27
2b
29

- 30
ACCO IND
ACC1 IND

DLB 1 IND
2
3
4
5
6
7
8
9
10
11
12
13
14
15

-̂ - 16

DLB 17 IND

i 1*9
2n

-i- 21
AI 0 IND

L

1
2
3
4

AMP TEST CE 3

VIA
03P17-B

D
F
H
K
M
P
S
V
W
Y
a
c
A
C

- - E

03P17-G

_

J
L
N
R
T
V
X
Z
h
P

e
i
k
11

_ q

03P17- B
u
w
y
AA
CC
EE
d
f
h
J
ni
P
r
t

—1— V

03P17- x
z
nn
DD
FF
GG
HH
.1.1
KK
LL

L. MM

TO
LOGIC SHEET

' 66.04.05.0

• -

00. 04. 05. 0

-l-

00.04.05.0

'™

00.04.05.0

PLUG
Jl-B

D
F
H
K
M
P
S
U
W
Y
a
c
A
C

i- E

Jl-G
J
L
N
R
T
V
X
z
b
e
f.
i
k
n

-L q

J l - B

u
w
y
AA
CC
EE
d
f
h
J
m
P
r
t

•*- v

Jl-x
z
BB
DD
FF
GG
HH
JJ
KK
LL

L MM

6900505-REL (66118KR) LN 04. 13. 01. 0

Figure 10-4. Signal Interface List (Sheet 29)
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FROM
KDCiK CONN.
03UHD01-A

n
c
U
E
F
(i
II
.1
K
L
M
N
P
Q
R

03BKD02-A

,,«)n

n
t-
D
F.
F
G
It
.1
K
I.
M
N
P
0

— K

<D03-A
H
C
D
K.
F
(,
M
.1
K
I.
M
•̂
P
Q

- n

LOGIC SHEET
OS. 13.02.1

— *—
OS. 13.03. 1

•

05.13.04.1

i_i_ '

05. 13.05.1
i

05 13. 14. 1

.L.

05.13.07. 1

_j._
05. 13.01. 1

1

1
05. 13.05. 1

I_L

MGNAL N A M E
JJATA 1 INU 1
DATA 1 IND 2
DATA 2 IND 1
DATA 2 IND 2
DATA 3 IND 1
DATA 3 IND 2
DATA 4 IND 1
DATA 4 IND 2
DATA 5 IND 1
DATA 5 IND 2
DATA 6 IND 1
DATA 6 IND 2
DATA 7 IND 1
DATA 7 IND 2
DATA 8 IND 1
DATA 8 IND 2

DATA 9 IND 1
DATA 9 IND 2
DATA 10 IND 1
DATA 10 IND 2
DATA 11 IND 1
DATA 1 1 IND 2
DATA 12 IND 1
DATA 12 IND 2
DATA 13 IND 1
DATA 13 IND 2
DISCR IN 1 5W
DISCR IN 2 SW
DISCR IN 3 SW
DISCR IN 4 SW
DISCR IN 5 SW
DISCR IN 6 SW

OP1 IND 1
OP1 IND 2
OP2 IND 1
OP2 IND 2
OP3 INR 1
OP.3 IND 2
OP4 IND 1
OP4 IND 2
MEM REG SW
TR REG SW
ERROR RST SW
csr IND i
CST IND 2
MEM BUFF PAR IND 1
MEM CUFF PAR IND 2

VIA
62.1 1 6- H

A
D
C
F
E
II
G
K
.1
M
L
P
N
S
R

02.116- f
T
W
V
Y
X
a
Z
c

— n02Ji.8-f
c

L
a
v
W
U

02.11 6- p
d
t:
I
t
h
k

_ j
02.11 9- U

-L V
J2.I1 7- FF
02.11 9- h

J- ]
C2J17-U

0- T

TO
LOGIC SHEET

~ 00. 04. 15.0

-*-

00.04. IS. 0

00.04.15.3

00.04.15.0

00.04.15.2_l_

00.0*. 15. 1
00.04.15.2

-i.
00.04.15.1

!

FLUU
' Pl-B .\

A
D
C
F
E
H
G
K
.t
M
L
P
N
S

— R
Pl-U

T
W
V
Y
X
a
Z
c

— bP3-c
c
a
Y
W

. U

Pl-e
d
g
f
i
h
k

"- J
P4-U
_!_ y
P2-FF
P4-h
P4-J
P2-U
P2-T

LN 04. 13. 03. 0

Figure 10-4. Signal Interface List (Sheet 30)
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FROM
EDCiK CONN. LOGIC SHEET
0311 ;D04-A

B .
C
D
E
F
G
H
.1
K
L
M
N
P
Q

-"- R

03B8E04-A
B
C
D
E

U
11
,1
K
T,

M
N
P
Q

— •- K

03l"iE05-A

J

n
r
D
F,
F
c;
H
.1
K
I.
M
N
P
Q
n

<):;H>i«-'05-A

1 "1 •

OS. 13 16.1

1
05.13

05.13.

05.13

17.1

18.1

20.1

1
05.13

05.13
J

05. 13

—05. 13
-

05.13

05.13

_.
05. 13

J
05.13

_J
05.13

J
05.13

19.1

22.1
l_
.20. 1
L

.21.1
l_

.21. 1

. M. 1

_

. 15. 1

. 15. 1
L.
. 16, 1

.01. 1

SIGNAL, NAME
SW PREG A 1

n i
A 2
0 2
A 3
D 3
A 4
D 4
A 5
B 5
A 6
D 6
A 7
B 7
A 8

-»- B 8

SW PREG A 9
B 9
A 10
B 10
A 11
B 11
A 12
B 12
A 13
B 13
A 14
B 14
A 15
B 15
A 1C

-J- B ib

SW PREG A 17
B 17
A 1H
B 1*
A 19
11 19
A 20
B 20
A 21
B 2 1
A 22
r- 22
A 23
B23
A 24

L_ B24

SW PREG A 25
I 1)25
I A S G N

-L— DSGN
PAR ERROR IND

VIA
02 J 18- 13

P
C
q
D
r
E
R

F
I
G
u
H
V

.1
-L w

02.11 6- K
X

L
V

M
z
N
A A
P
BB
R
CC
S
DD
T

—1- F.E

02.118-V
KF
X
(;<_;
z
Hll
h
.1.1
d
KK
1
LL
k
MM
j

L_ NN

»2.ll£-m

1 PP

J_ A

— *— m
02J17-W

TO
LOGIC SHEET
00.04. 15.3

— 1 —

00.04. 15.3

— 1—

00.04. 15.3

00.04.15.3

1
00.04.15.1

PLUG
P3-B

P
C
q
o
r
E
8

F
t
G
u
H
V

.1
— *-• w

P3-K
X

L

M
z
N
AA
P
BB
R
CC
S
DD
T

-L. EE

P3-V
FF
X
GG
Z
HH
b
JJ
d
KK
(
LL
k
MM
j

. NN

P3-m
1 PP

1A
-1- n
PJ-W

6900505-REL (66118KR) LN 04. 13. 04. 0

Figure 10-4. Signal Interface List (Sheet 31)
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FROM
EDGE CONN.
03HH-D05-A .

B

C

D

E

L- F

LOGIC SHEET
OS. 13. 14. 1

^mum M0

.SIGNAL NAME
DISCR IN 1
SIG RET
DISCR IN 2
SIG RET
DISCR IN 3
SIG RET
DISCR IN 4
SIG RET
DISCR IN 5
SIG RET
DISCR IN 6
SIG RET

Twisted
Pair

TO
"LOGIC SHEET
00.04.53.0

PLUG
9009J4- w

«•

X

y
z
AA
BB
CC
DD
EE
FF
GG

1— HH

LN 04. 13. 05. 0

Figure 10-4. Signal Interface List (Sheet 32)
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FROM
"EDGE CONN.

03UHF02-A
n
c
o
E
F
G

, H
.1
K
L
M
N
P
Q

L- R

03BHF03-A

«•

n
c
D
E
F
G
H
J
K
L

LOGIC SHEET
04.13.10.1 '

04.13.11.1

_1_

04.13.11.1
04.13.11.1
04. 13. 12. 1

SIGNAL NAME
DATA BIT SIGN

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

L- 15

DATA BIT 16

«••

17
18
19
20
21
22
23
24

L- 25
SPARE

TO
J A C K
02.112- A

U
C
D
E
F
G
H
K
L
M
N
P
R
S

- T

02.II2- U

-

V
\y
X
Y
Z
a
b
c
d

• J

MATE
01 P15- A

n
c
D
E
F
G
H
K
L
M
N
P
R
S

- T

01P15-U

^H

V
W
X

A

Z
a
b
c
d

- J

REFERENCE
LOGIC SHEET
05.11.03.1

05.11.04.1

05.11.05.1

•••»

05.11.06.1
05.11.06.1

6900505-REL (66118KR) LN 04. 13. 06. 0

Figure 10-4. Signal Interface List (Sheet 33)
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FROM
EDGK CONN. I LOGIC
03117 H01-A

n
c
D
E
F
G
H
.1
K
L
M
N
P

(V<B7A01-A

i

l»
r
D
r
F
G
n

o.nv;no2-A
n
c
o'
E
F
(i

->- H

03M7C03-A

1 "1 2
03IJ7COI-A

n
r-
D
K
f

nan7r(), F

.i i

MIKET
03. 14. (K>. 1
05.14.21.1
05.14.21.
05.14.23.
05. 14.23.
05. 14.01.
05.14.07.
05.14.08.
05. 14.
05.14.
05. 14.
05. 14.
05.14.
05.14.

05. 14.
J.

05. 14.
_L

05. 14.
-L

05. 14.
4.

05. 14.
_i

05. 14.a

10.
10.
17.
23.
23.
07.

02. 1

03.1

04.1

no. 1

02. 1

03. 1

05. 14.04. 1
a

05. 14.0ti. 1
_l

05. 14.

05. 14

05.14

05. 1

05. 1

15. 1

SIGNAL NAME
SW
SW
SW
SW
SW
TPE
TR
TR
SER
SER
SPE

KRR KST
SGDTC NOT
SGDTC
RPT
RPT NOT

IND
SYL 1 PB IND
SYL 0 PB IND

PB IND 1
PB IND 2
IND

DTRPT IND
DTRPT NOT IND
SW LAMP TEST 2

TRACK I
2
3
4
5
6
7
8

CHANL 1 NOT

SKQ

2
3
4
5

L 6
HIT NOT

TAPR NOT

SW
SW
SW
SW
SW

SW
SW
SW
SW
SW
SW

TRCH I - 01
TRCII 2 - 01
TRCII 3 - 01
TRCH 4 - 01
TRCH 5 - 0 1

TRCH 1 - 02
TRCH 2 - 0 2
TRCH 3 - 02
THCH 4 - 02
TRCH 5 - C2
TRCH R - f>2

2 to SEVEN' IND
2 to EIGHT IND
2 to NINE IND
2 to TEN IND
2 to ELEVEN IND

VIA
02J9- r

h
i
,;

(

d
h
a
n
P
o
k
m

-- K

03P16- 1
2
3
4
5
e

.L I
031'15-A

C
K

TO
LOGIC SHEET
00.04

00.04
_l

00. 04.

10.0

10.1
L

10.0

PLUG
P6-c

h
i
f
f
d
b
a
n
P
e
k
m

-L K

Reference RHEEM 03A2J1-1
TAPE READER) 2
MAINTENANCE! 3
MANUAL 1 4

MODEL

00.04

G :
.i
L
D

^- F

03.: 10- a

L i
02.19- L

K
J
H
G

-L F

03.110- U

l i

00.04

]
00.04

00.04

RR-1002B. L.R 5
6

05.2

_

01.1

L
10.2

.01.1

_

7
-L 8

J4-A
C
E
G
J
L
D

-1- F

P2-a
c
e
f.

L i

P6-L
K
J
H
G

-1- F

P2-U

li

LN 04. 14. 01. 0 6900505-REL (66118KR)

Figure 10-4. Signal Interface List (Sheet 34)
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i . FROM
EDGE CONN.
03IU.C01-A

n
c
o
E
F

i c
H
.1
K
L
M
N
P

, <J
-1- R

03B6C02-A

.

3
C
P
E
F

1 G

"-L K
03BI-B01-A

i B
" r

! r>
F.
F
i; •

i "*
K
L
M

i N •
P

-I. Q

03BGB02-A
" i B

C
D
E
L
M
N
P

-L Q

LOGIC M1EET
IKv 15.01.1
05.15.01. 1
05.15.17.1 «•

1
05.11.01.
05.15.01.
05. 15. 1«.
05. 15. 1C.
05. 15.21.
05.15.20.
05. 15.03.
05. 15. 14.
OS. 15. 15.
05. 15.15.
05. 15. 17.
0>. 15.19.
05. 15. 19.
05.15.05.
05. 15.02.

'05. 15. ''2.
05. 15. 13.
05.15.01.'
05. 15. I.'). ..
05. 15.2".
05. 15.01.
<>\ 15. I f i .
05.15. 10.
0:1.1:1.1:1. :

05. IT,. i-r. .
05.15.2".
05. 15.01.
or., is. '(,.
05. 15. 10.
05. I f ) . 15.
05. 15. 15.
05. 15.19.
05. 15. 19.
05. 15.05.

05.15.02.
05. 15.02.
05. 15.03.
05.15.03.
05.15.21.
05.15.20,
05.15.21.
05.15.21. .
05.15.22.
05.15.22.

SIGNAL NA.Mfc.
i>W ML
SW DD

START
START NOT
ADV NOT
ADV
MAN
AUTO
STOP

- TA PWR
TA PWR RLY GRD
SW LAMP TEST 1A

FR SS NOT
FRTR
DIR
DIR NOT
FRTR NOT
VER ONLY NOT
VER ONLY
SEL ADR
FRR TEST
ERR TEST NOT
f(F,iET 2
LAMP TEST 1

- TRC.B9
DD IND
ML IND
START IND 2
START IND ;1
ADV INI ) 2
ADV P;D i
MAN I N I )
Ai'TO I'ND
STOP IND 2
STOP IND 1
RVS INU
FWD IND
VER ONLY IND B
VER ONLY IND A
SEL ADH IND

SW IA
SW IA NOT
SW RESET 1
SW START SS
SW LAMP TEST 2A
SW TR RST
IA COMP IND
DA COMP IND
SE1 IND
SE2 IND

VIA
03J16-A

B
1 C

.

D
E
F
G
H
J
L
N
P:

s
X
V
w
Y

. L
A \
BB
no
KF
Hri
r

- C,G
O3.id- A

B
C
n
E
F
(i
H
J
K
fj
P
R
S

L T

02J9- r
q
M
A
V

J
1
8

LL
- MM

TO
LoolC sHbEY

" 60.64.61.1
i

^ ^

00.04.01.0

00.04. 10.0
00. 04. 10. 0
00.04.10.2
00.04.10.3
00.04.10.0

PLbG
P2-A

B
C
D
E
F
G .
H
J
L
N
P
S
X
V
w
Y
Z
AA
BB
DD
EE
HH
T

. nn
P1-A~

B
C
D
E
F
G
H
J
K

P
R
S

-T

P6-r
q
M
A
V

j
t
8

LL
•*- MM

6900505-REL (66118KR) LN 04. 15. 01. 0

Figure 10-4. Signal Interface List (Sheet 35)
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FROM
EDUE CONN.
03IH.D03-A

n
c
D
E
F
C,
II
.1
K
L
M
N
P
Q
R

(>:UU>C03-A

J_ »

0')B*;BOT- A

_ L ?

Q3I10A01-A
n
r
D
F
F
c;
II
K
L
M

• N
P
Q
R

03lt'iA03-A

I "
C

_J_ D

LOGIC MiEET
05. 15.03.
05.15.04.
05. 15.04.
05.15.05.
05.15.05.
05.15.07.
05.15.11.
05.15.11.
05. 15. 12.

1
OS. 15. 13. 1

J_
05. I S . O i . l

05 15 03 1
05.15. 14.1
05. 15.14. 1

05. 15. 11. 1
05.15. 11.1
05.15. 12.1

05.15. 13. 1
05. 15. 13. 1

05.15.03.1
05. 15. 03. 1
05.15.17.1
05. IS. 03. 1

SIGNAL NAME
500 CPS MV
TRCP 1 A

1 2 A

3 A
' 4 A

10 CPS MV
TRCB 1 A

2 A
3 A
4 A
5 A
6 A
7 A
8 A

1— 9 A
SPARE

TRCP ERR DLY
SPARE

FFED TRACK
DRIVE LEFT
DRIVE RIGHT

SW TRCHl
TRCB2
TRCB3
TKCB4
TRCD5
TRCDf,
TRCB7

_ TRCB8
SPARE

500 CPS MV
FREE RUN SS NT
10 CPS MV
FREE RUN S3

VIA
03P15- K

N
R
T
U
M
V
w
X
Y
Z
a
1)
r
il
B

03P15-S

0°P16- s»

1 "J_ 10

02.19- E
D
C
1)
s
n
p
N
T
U
V
w
X
Y
Z

JACK
02.112- r
02J12- 1
02J13- S
02 J'. 3- Z

TO
LOGIC SHEET
00. 04. OS. 2

00.04.05.2
_l

00 04 05 2

PLUG
03A4J4- K

N
R
T
tl
M
V
W
X
y
z
a
b
c
H
K

03A4J4- S
1 P

n1* A •> n o
Rc.'rrciirr RHEEM
Tape Reader . 1 ll

J_ 10
M.iinlrnance 1

Model RR- 1002-2B. L. R 1

00.04. 10.2

1
00.04.10.1

1

MATE
01 PI 5- r
01P15- t
01P16-S
01P16- Z

02A1P6- E
D
C
B
S
R
P

'N
T
U
V
W
X
Y
Z

REFERENCE
LOGIC SHEET
05.11.07. 1
05.11.17.1
05. 09. 06. 1
OS. 10.04. 1

LN 04. 15. 02. 0

Figure 10-4. Signal Interface List (Sheet 36)
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FROM
EDGE CONN.
03l»r>n02-A

B
C
D
E
F
G :
H

. .1
K

_ ; L

;03B1C03-A

•
B
C
D
E
F
.1
H
.1

: K
L
M

0.mr>E02-A

' —

B
. C

D
E
F
G
H

. .1
_ K

LOGIC SHEET
05. Iti. 14. 1
05. 16.09. 1
05.16.13. 1

_L
05.16.14.
05. 16.14.
05.16.09.
05. 16. 09.
05.16.07.
05.16.14.

05. 1C. 16. 1i, :
05. 1C. 17. 1

11

J_
05. 16. 18. 1

1 =
05. 16. 12. 1

_L> j
05. 16. 19. 1
05. 16. 19. 1
05. 16. 15. 1
05. 16. 1M
05.16.19.1
05. 16. 19. 1

r SIGNAL NAME
"" SECK IND

2 to ZERO
TAADR1
TAADR2
TAADR3
TAADR4
TAADR5
2 TO j ONE
2 TO TWO
2 TO THREE
SEL CNTR _

TRIS1 IND
TRIS2
TRIS3
TRIS4
TRA 1
TRA 2
TRA 3
TRA 4
TKA..5
TRA "6
TRA 7
TRA 8 _;

TRDS 1 ; IND
TRDS 2 i
TRDS 3 :
TRDS 4
TRSYLO.
TRSYL 1
TRDM 1
TRDM 0
TRJMOIA
TRIM1 IA _

VIA
03.19- U

a
y
\v
x. ;
Y .
z
P ; .
h
q_ r :

02.J4- C

1

D
E
F
U
11
.1 .
X
L
M
N

- P .

02.14- W
X
Y
Z
4

B
q •
p
R_ S

TO
LOGIC SHEET
00. 04. 01. 0

00.04.10.3

*

•*

00.04.10.2

1
00.04. 10.3
00.04.10.3
00.04.10.2
00.04.10.2
00. 04. 10. 3
00.04.10.3

PLUG
03P1-U

a
V
W
X
Y
Z
R
h
q

_ r

02P1-C

i

D
E
F
G
H
.1
K
L
M
N

_ P

Pl-W
X
Y
L
A
B
q
p
R_ S

6900505-REL (66118KR) LN 04. 16. 01. 0

Figure 10-4. Signal Interface List (Sheet 37)
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FROM
KDtiK CONN.
b3h">A01-A

D
C
D
E
F
G
H
.1
K
L
M
N
P
Q_ R

03U3A04-A
D
C
D
E
F
O
11
.1
K

_ L

03B5B01-A
B
C
D
E
F
G
II
.1
K
L
M
N

LOGIC SHEET
OS. 16. 01.1

1
OS. 16.02.1

1
OS. 16.03. 1

1
05.16.04.1

1
05.16.05.1

1
05. 16.06. 1

1
05. 16.07. 1
05. 16.07. 1
05. 16.01. 1

05. 16.08. 1

1
05. 16. 09. 1

|

05. 16. 10. 1
05. 16. 10. 1
05.16. 11.1

1

SIGNAL NAME
TR SIGN IND
TRD1
TRB2
TRB3
TRF14
TRB5
rnno
rnm
TRBB
TRB9
TRIUO
rnnn
TRB12
TRB13
TRB14
TRB15 _

TRB15 IND
TRB17
TRrm
TRP119
THN20
TRB21
TRN22
TRH23
TRB24
TRI125 _L
SW LAMP TKST2

TROA1 IND
TROA2
TROA3
TROA4
TROA5
TROA6
TROA7
TROA8
TROA9
TROP1
TROP2
TROP3
TROP1

VIA
02.15- A

B
C
D
E
F
G
II
.1
K
L
M
N
P
R
S

02.15- T
U
V
w
X
Y
'L
A

b
C

d

02.14- ;i
li
«•
d
c
f
I!
h
i
j
k
m
n

TO
LOGIC SHEET
00.04. 10. 1

00.04. 10.1

00. 04. 10. 2

PLUG
02P2-A

B
C
D
E
F
G
H
J
K
L
M
N
P
R
S

02P2-T
U
V
w
X
Y
Z
a
b
c
d

02 PI- a
b
c
d
e
I
f
h
i
i
k
m

_ n

LN 04. 16. 02. 0

Figure 10-4. Signal Interface List (Sheet 38)
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FROM
KIXiE CONN. LOGIC? SHEEY~~

02B5C04-A
B
C

,. D
E
F

i °
11
.1
K
L
M
N
P
Q

_L R

02nr>co3-A
-L n

02B5D04-A
n
c
D
r

ti
M
.1
K
I.
M
N
P
0

1- f»

02nr,no3-A
n
c
n
F.
F
C,
H
.1
K
L
M
N
P
Q
R

05. 20. 13.1

05.20.14.1

05.20. 18.1
L.

05.20. 17.1

-
05.20
05.20
05.20
05.20
05.20
05.20
05.20
05.20

.
05.20

I I , .
15.

. 1C.

. 15.

. 16.

. 15.

. 1C.

. 18.

L
.12.1

1
05.20.11.1

i
05.20.10.1

J
_

05. 20. 09. i

i

SIGNAL NAME

Al IND 2
Al INP t
A2 IND 2
A2 IND 1
A3 IND 2
A3 IND 1
A4 IND 2
A4 IND 1
AS IND 2
AS IND 1
A6 IND 2
A6 IND 1
A7 IND 2
A7 IND 1
A8 IND 2
AB IND 1

A9 IND 2
A9 IND 1

IM 1 IND
IM 0 IND
DM 1 IND
DM 0 IND
DS 1 IND
IS 1 IND
DS 2 IND
IS 2 IND
DS 3 IND
IS 3 IND
DS 4 IND
It. 4 IND
SYL 1 IND 2
SYL 1 IND 1
SYL 0 IND 2
SYL 0 IND 1

IND B 1
IND 1 1

B 2
I 2
B 3
I 3
n 4
I 4
B 5
I 5
B C
I K
B 7
I 7
B8

• I 8

VIA

02J16-m
n
P
q
r
s
t
u
V

w
X

y
z
AA
DP

-1- CC

02.116- DD
O- EE

02 JIT- A
n

; ('
D
p-

F
G
II
.1
K
L
M
N
P
R

L S

02J17-X

-

Y
Z
a
b
r
d
e
f
K
h
I
J
k
ni

L „

TO
LOGIC SHEET

00.04.15.0

-*-

00.04.15.0
-L-

00.04.15.1

00.04. 15. 1

PLUG

Pl-m
n
P
q
r
8

t
u
V

w
X

y
z
AA
BB

-- CC

Pl-DD
-L EE

P2-A
B
C
D
E
F
G
H
J
K
L
M
N
P
R

1- s
P2-X

Y
Z
a
b
c
d
e
t
g
h
i
J
k
m

1 "

6900505-REL (66118KR) LN 04. 20. 01. 0

Figure 10-4. Signal Interface List (Sheet 39)
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FROM
K I M i K CO'.N.

02H5E04-A
n
c
D
K
F
G
M
.1
K
L
M
N
P
Q
n

02n5E03-A
n
c
D
E
F
Ij
H
.1
K
I,
M
N
P
Q

L R

02B5F04-A
D
C
D
E
F
G

LOGIC SHttT

05.20.08.1

1
OS. 20. 07.1

1
05.20.06.1

_ __

05.20.05.1

i
05.20.12.1

J.
05.20. 11.1_i_

05.20. 10. 1
-1—

05. 20. (>'). I
J.

05.20.08. 1
l_

05.20.07. 1
_L

05.20.06. 1
d.

05.20.05. 1
05.20.24. 1

05.20.15. 1
J_

05.20.02. 1

05.20. 1H. 1
05.20.24. 1
05.20.02.1

SIGNAL NAME

INO D 9

I>
• It

I 9
n 10
I 10
D 11
I 11
D 12
I 12
D 13
I 13
D 14
I 14
B 15

. I 15
JT 16 IND 2
JT 16 IND 1

INK SW 1
2
3
4
5
0
1

8
9
10
11
12
13
14
15

INT 16 SW OFF

MEM ADD SW
IIOPSAVE SW
INH CTRL OFF

LAMP TLbT
INT 16 SW ON
INH CTRL ON

VIA

02J17-P
1 q

T
8
t

U
V
w
X

y
z
AA
nu
cc
Dl>

- EL

02 J 19- A
n
c
D
E
F
G
H
J
K
L
M
N
P
K

. S

02.11 9- Y
a
d

DO
b
c

TO
LOGIC SHEET

00. 04. 15. 2

•

00.04.15.1

00.04.15.2

00.04.15.2

PLUG

P2-p

w

q
r
8

t
u
V

w
X

y
z
AA
BB
CC
DD

L EE

P4-A
B
C
D
E
F
G
H
J
K
L
M
N
P
R

L. s

P4-Y
a
d

DD
b

. c

LN 04. 20. 02. 0

Figure 10-4. Signal Interface List (Sheet 40)
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FROM
EIXiK CONN.
U2Itr>A04-A

B

C

b

E

F

G

H

.1

K

L

M

N

P

Q

- R

03TB4 - 14
03W1A- 19
03W1A- 20

LOGIC SHEET
05.20.01. 1

See Note

05.20.01.1

00.0 3. 60. 0
1_1_

SIGNAL NAME
INTHI'T 1
SIC RET
INTRPT 2
S1G RET
INTRPT 3
SIG RET
INTRPT 4
SIG RET
INTRPT 5
SIG RET
INTRPT 6
SIG RET
INTRPT 7
SIG RET
INTRPT 8
SIG RET

iNTRPT 9
SKI RET
INTRPT 10
SIG RET
INTRPT 11
SIC, RET
INTRPT 12
SIG RET
INTRPT 13
SIG RET
INTRPT 14
SIG RET
INTRPT IS
SIG RET

CHASSIS
TESPG
TESPG

Twisted Pair

TO
LOGIC SHEET
00. 04. 52. 0

PLUG
9009J3-R

h
i
j
k
m
n
P
q
r
8

I

U

V

w
X

y
z
AA
BB
CC
DD
EE
FF
GG
HH
JJ
KK
LL
MM

PP
% F

L C

6900505-REL (66118KR) LN 04. 20. 03. 0

Figure 10-4. Signal Interface List (Sheet 41)
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FROM
ElKiK CONN.
02A4 tOl A

FI02 -A
F'll-n
r."2-B
E01-C
m2-C
E01-D
1-02-D
roi-F
F.02-E
E ' J l -F
E02-F
E01-G
E02-U
E01-K
1:12-11
K01-.I
E02-.I
E01-K
E02-K
E01-L
i:n:-L
F.Ol-M
102 -M
E01-N
F02-N
F.'U-P
W2-p
E-''1-Q
F02-Q
FOl-,1
F"2-R
Ft.!- A
ED4-A
K03-B
F.04-F1
E03-C
E04-C
E03-D
E04- D
£03- E
E04-E
£03- F
E04-F
E03-G
E04-G
E03-H

- E04-H

LOGIC SHEET
05.26.02. 1

•M

OS. 26. 03.1

_ _

OS. 26.02.1

SIGNAL NAME
X UNITS 0 DH A

•

0 RET A
I DR A
1 B E T A
2 DR A
2 RET A
3 DRA
3 RET A
4 DR A
4 RET A
S DR A
3 RET A
6 DRA
6 RET A
7 DR A

^ 7 RET A
X EIGHTS 0 OR A

0 HET A
1 DR A
1 RET A
2 DR A
2 HET A
3 DR A
3 RET A
4 DR A
4 RET A
5 DR A
5 RET A
6 DR A
G RET A
7 DR A
7 RET A

X UNITS 0 DR A
0 RET A
1 DR A
1 ilET A
2 DR A
2 RET A
3 DR A
3 RET A
4 DR A
4 RET A
5 DR A
5 RET A
6 DR A
6 RET A
7 DR A
7 RFT A

Twisted
Pair

TO
LOGIC SHEET
017617 01.0

PIN
02A03MBADB-R

J
S
K
T
L
U
M
V
N -
w
0
X
p
Y
Q
A
E
B
F
C
G
D

L- H
02A03MBADB-A

E
B
F
C
G
D
H
R
J
S
K
T
L
U
M
V
N
W
o
X
p
Y

L Q

LN 04. 26. 01. 0

Figure 10-4. Signal Interface List (Sheet 42)
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FROM
EDC;I: CONN.
02A4 I "i.j-A

FOG- A
F.Q5-B
FOO-B
F03-C
KOO-C
E05-D
F/!0- D
KOS-E
i: rc,-E
E^ii-F
i:':r,-F
F'>:>-<;
Klr,-c.i
FO.VII
F/)r,-ll
ri-,-.i
r-c-.i
Ft)5-K
F%-K
Ft)5-L
F10-L
E'J.VM
EOG-M
F.05-N
FUG-N
F.n',-p
F.i!f,-P
f:o-,-Q
I 0<5-Q
1:05- R
f-i '-O- H
(•'.7- A
To.;- A
F"7-R
F'i:i- 0
i " '>7-r :
rn;(.r

. F U T - D
r:oit-D
F07-F
FOil-E
I ' I I T - F
Kon- F
F'ov-c;
EOH-<;
K()7- II
E08-H

LOGIC SHEET
OS. 26. 04. 1

05.26.05.1

05. 20. 04. 1

SIGNAL NAME
Y UNITS 0 DR A

0 RET A
1 DR A
1 RET A
2 DR A
2 RET A
3 DR A
3 RET A
4 DR A
4 RET A
5 DR A
5 RET A
6 DR A
6 RET A
7 DR A
7 RET A

Y EIGHTS 0 DR A
0 RET A
1 DR A
1 RET A
2 DR A
2 RET A
3 DR A
3 RET A
4 DR A
4 RET A
5 DR A
5 RET A
6 DR A
6 RET A
7 DR A
•t nr.r A

Y UNITS 0 DR A
0 RET A
1 DR A
1 RET A
2 r>R A
2 RET A
3 DR A
3 RET A
4 DR A
4 RET A
5 DR A
5 RET A
6 DR A
6 RET A
7 DR A
7 RET A

Twisted
Pair

TO
LOGIC SHEET
01.01.01.0

PIN
02A3MBBDB- R

J
S
K
T
L
U
M
V
N
U
O
X
P
V
Q

02A3MBDDB- A
E
B
F
C
G
D_ H

02A3MBBDB- A
E
n
F
C
G
D
H
R
J
«

K
*

L
U
M
V
N
\V
O
*
P

C

6900505-REL (66118KR) LN 04. 26. 02. 0

Figure 10. 4. Signal Interface List (Sheet 43)
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FROM
EDGE CONN LOGIC SHEET SlGN'AL NAME
02A4 l-.O'J-A 05.26.06.1 X UNITS 0 DH B

.

K10-A
i-09-B
K10-B
F09-C
F10-C
E09-D
K10-D
F09-E
E I O - E
F.03-F
F.10-F
E09-G
K10-G
F.09-H
EIO-H

0 RET B
1 DR B
1 HET B
2 DR B
2 RF.T B
3 DR B
3 RET B
4 DR B
4 RET B
5 DR D
5 RET B
6 DRB
6 RET B
7 DR B
7 RF T B

i : l l- . l 05.26.07.1 X EIGHTS 0 DH B
K12-.I

11-K
12-K
n-L
12-1.
11-M
1!-M
1-N
2-N
1-P
;'-P :
1-Q
:>Q
t - R
?.-»
l-A 05.26
-;- \
i -n
^ • i >

: i-r
: i z - c
-n-n
,12 D

E l l - K
F12-K
Ell F
E12-F
Ml-G
E12-G
El l -H
E12-H

0 RET B
1 DRB
1 RET B
2 DR H
2 RET B
3 DR n

. 3 RET B
4 DR n
4 RET B
5 nn n
5 ni:r n
c rm »
o RET n
7 im n
7 RET n

06. 1 X UNITS 0 DR I>
0 RET B
i nr< n
1 RET B
2 DR B
2 RET B
3 DR U
3 RET B
4 DR B
4 RET B
5 DR B
5 RET B
6 DR B
6 HET B
7 DR B
7 RET B

Twisted
Pair

TO
r6G\C SHEET
61.01.01.0

PIN
02A3MBADB- R

J
S
K
T
L
U
M
V
N
W
O
X
p
Y
0
A
E
B
F
C
G
D
H
A
E
B
F
C
G
D
H
R
.1
S
K
T
L
U
M
V
N
W
O
X
p
Y
Q

LN 04. 26. 03. 0

Figure 10-4. Signal Interface List (Sheet 44)

V-10-54

6900505-REL (66118KR)



FROM
EDGF, 01NN,
02 A4 1. 13- A

F14-A
K13-B
F.H-B
FI3-C
F,14-C
K13-D
F14-D
KI3-E
F I 4 - E
E13-F
K14-F
E13-C.
E14-G
E13-H
E14-H
F13--I
F14-.)
F13-K
F14-K
EJ3-L
E14-L
E13-M
F14-M
F13-N
F14-N'
F13-P
F 14- P
K13-Q
F14-Q
n:i-R
1 14- R
i-:r-A
F l f i - A
E1">-B
Eic-n
E1T.-C
F1C-C
E15-D
E10-D
E15-E
E16-E
E15-F
E1C-F
E15-G
E16-G
E15-H
E16-H

LOGIC SHEET
OS. 26. 08. 1

05. 26. 09. 1

OS. 26. 08. 1

M»

SIGNAL NAME
Y UNITS 0 DR B

0 RET B
1 DR B
1 RET B
2 DR B
2 RET B
3 DR B
3 RETB
4 DR B
4 RET B
5 DR B
5 RETB
6 DR B
6 RET B
7 DR B
7 RET B

Y EIGHTS 0 DR B
0 RET B
1 DR B
1 RET B
2 DR B
2 RET B
3 DR 3
3 R E T B
4 DR B
4 RET B
5 DR B
5 RFT B
6 DR B
6 HET B
7 DU B
7 RET B

Y UNITS 0 m B
0 HET B
1 DR B
1 RET B
i DR B
2 K E T B
3 DR B
3 RET B
4 DR B
4 RET B
5 DR B
5 RET B
6 DR B
6 RFTD
7 DR B

*- 7 RET B

Twisted
Pair

10

TO
LOGIC SHEET
01. 01.01. 0

PIN
02A03MADDB-R

i
S
K
T
L
U
M
V
N
W
o
X
P
Y
Q
A
E
B
F
C
G
D

L H
MADBB- A

E
B
F
C
G
D

MA BOB- H
R
J
S
K
T
L
U
M
V
N
W
0
X
P
Y
Q

6900505-REL (66118KR) LN 04. 26. 04. 0

Figure 10-4. Signal Interface List (Sheet 45)
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EDO
FROM

K CONN. LOG!C~SHFET
G2A4DU7- A 05. 20. 04. f~ 1

Oj. 26. 08. 1
B 05.26.04.1

05.26.08.1
C 05.26.05.1

05. 26. 09. 1
D 05.26.05.1

05.26.09.1
E 05.26.05.1

05.26.09.1
F 05.26.05.1

05.26.09.1
G 05.26.05.1

05.26.09.1
H 05.26.05.1

05.26.09.1

02A4D08- A 05.26.02.1
05.26.06.1

B 05.26.02.1
05.26.00. 1

C 05.26.02.1
05.26.06.1

D 05.26.02.1
0. '1.26.06. 1

E 05.26.02.1
05.26.06. 1

F 05.26 02.1
05.26.06. 1

G 05.26.03.1
05. 26. 07. 1

H 05.20.03.1
05. 26. 07. 1

.1 05. 26. 03. 1
05.26.07. 1

K 05.26.03.1
05.26.07.1

L 05.26.03.1
05.26.07.1

M 05.26.03.1
05.26.07.1

N 05.26.04.1
05.26.08. 1

; P 05. 26. 04. 1
05.26.08.1

Q 05.26.04.1
* 05.26.08.1
1 R 05.26.04.1

02A4D18- E 05.26.01.1

1 F 1
1 R _J

02A4D21- E 05.26.CI.1

_L S _L

SIGNAL NAM£
MAR s

9

10 NOT

U NOT

10

12 NOT

11

12

MAR 1

1 NOT

3 NOT

2

2

3

4 NOT

5

6

4

5

6

7 NOT

8

9

7

22 DEGREES CENT A
29 DEGREES CENT A
35 DEGREES CENT A

22 DEGREES CENT B
29 DEGREES CENT B
35 DEGREES CENT B

TO REFERENCE
JACK
J2- H

J

Y

Z

K

a

L

M
'

J2- A

^w

N

R

P

B

C

S

T

U

D

E

F

V

W

X

_ G

02A-3

MATE LOGIC SHEET
02P10-H 65.05

•H

J 05. 05

Y 05.05

Z 05. 05

.11.1

. 08. 1

.08.1

.06.1

K 05.05.07.1

a OS. 05. 06. 1

L 05. 05. 07. 1

M 05.05.07.1
•M

02P10-A 05.05.09.1

N OS. 05. 09. 1

R 05. 05. 10. 1

P

B

C

S

T

U 05.05.11.1

D 05. 05. 10. 1

E 05. 05. 10. 1

F 05.05.11.1

V 05.05.11.1

W 05.05. 11. 1

X 05. 05. 09. 1

_ C 05.05.11.1

000 A- C
1 D

1 E

OOOB- C

_ L i

LN 04. 26. 05. 0

Figure 10-4. Signal Interface List (Sheet 46)
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FROM
KDGK CONN.
02Ar.K03- B

A
D
C
F
F
H
G
J
K
L
M
N
P
Q
R

02A5E04- D
. A

D
C
F
E
H
G
.1
K
L
M
N
P
Q

-»- R
02A5E05- D

A
D
C
F
E
H
G
J
K
I.
M
N
P
Q

L- n
02A5E06- D

A
D
c
F
E

"_L G

LOGIC SHEET
05.~27. 12.

1C.
12.
1C.
12.
16.
12.
16.
12.
16.
12.
16.
12.
16.
12.
16.
12.
16.
13.
16.
13.
16.
13.
16.
13.
16.
13.
16.
1.3.
1C.
13.
16.
14.
10.
14.
16.
14.
16.
14.
16.
14.
16.
14.
16.
14.
16.
14.
16.
IS.
16.
15.
16.
15.
16.
15.

L 16. :

SIGNAL NAME
INH A 0 MD1 RET

w

1 MB1
MB2 RET

-1- MB2
1 MB2 RET

MB2
MB1 RET

-*- MB1
0 MBS RET
1 MB3

MB4 RET
-L MB4

1 MB4 RET
I MB4

MB3 RET
J- MB3

INH A 0 MBS RET
MBS
MB6 RET
MB6

1 MB6 RET
MB6
MBS RET

1 MBS
0 MB7 RET

MB7
MBS RET
MB8
MBS RET
MBS
MB7 RET

!- MB7
INH A 0 MB9 RET

M>J •v -

| MHO
MP10 RET

-L MIUO
1 MU10 RET
1 MB10

MB9 RET
-1— MB9

0 MB 11 RET

X MB11
MB12 RET
MB12

I MB12 RET
1 MB12

MB11 RET
1 MO11

INH A 0 MB13 RET
MB13
PAR RET
PAR
PAR RET
PAR
M313 RET

. MB13

Twisted
Pair

^m

TO
LOGIC SHEET
01.01.04.0

PIN
02A3MABP1-2 1

3
68
69
70
71
136

L- 137
02A3MABP2-2

3
68
69
70
71
136

L 137
02A3MABP3-2

3
68
69
70
71
136

-*- 137
02A3MABP4-2

3
68
69
70
71
136

-L. 137
02A3MABPS-2

3
68
69
70
71
136

L— 137
02A3MABP6-2

••

3
68
69
70
71
136

u 137
02A3MABP7-2

3
68
69
70
71
136
137

6900505-REL (66118KR) LN 04. 21, 01. 0

Figure 10-4. Signal Interface List (Sheet 47)
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F,DGf
02 A 5

T
ii

FR
5NN~ 7
1-U

A
D
<
F
E
II
(i
.1
K
I.
M
X
P
Q
n

F12-B
A
D.
C
F
E
II
G
.1
K
I,
M
\
P .
Q

- H
Fu-n

A
D
r
F
E
H
r,
.!
K
I.
M
N
P
Q
n

K14-B
A
n
c
F
F,
H

_ <;

OM
~Lo~(;l'C"MitET~

03.27.12.1
17.1
12.1
17.1
12. 1
17.1
12.1
17. 1
12.1
17.1
12.1
17.1
12.1
17.1
12.1
17.1
13.1
17.1
13.1
17.1
13.1
17.1
13.1
17.1
13. 1
17. 1
13. 1
i7. 1
13. 1
17.1
13. 1
17.1
14. 1
17. 1
14. 1
17. 1
14.1
17.1
14. 1
17. 1
14. 1
17.1
14. 1
17. 1
14.1
17. 1
14. 1
17. 1
15.1
17.1
15.1
17.1
IS. 1
1'.. 1
IS. 1

_ 17.1

SIGNAL NAME
INH D 0 M»l RET 1

0 MD1
0 MB2 RET
0 MD2
1 MD2 RET
1 MD2
1 MB1 RET
1 AIB1
0 MIU RET
0 MD3
0 MB4 RET
0 MD4
1 MB4 RET
1 MD4
1 MD3 RET
1 Mt)3
0 MD5 RET
0 MBS
0 MI16 RET
0 MI16
1 MBC RET
1 MUG
1 MH5 RET
i MH:>
0 MIH RET
o Min
0 M!1S RET
0 Mn8
1 MR« RET
i MB«
1 MH7 RET
i Min
0 MIVJ RET
o Mnn
0 MD10 RET
0 MB10
1 MB10 RKT
1 MR10
1 MIVJ RET
1 MHO
0 MI111 RET
0 Mim
0 MB12 RET
0 M I U 2
1 MB12 RET
1 MB12
1 M B I 1 RET
1 M B i t
0 MB13 RET
0 MB13
0 PAR RET
0 PAR
1 PAR RET
1 PAR
1 MB13 RET

_ 1 MB13

Twisted
Pair

TO
LdCIC SHEET
ol.'Oi.M.l

PIN
02A3MBBP1-2 •*

3
68
69
70
71
136

_ 137
02A3MBBP2-2

3
68
69
70
71
136

_ 137
02A3MBBP3-2

3
68
69
70
71
136

_ 137
02A3MBBP4-2

3
68
69
70
71
136
137

02A3MBBP5-2
3
68
69
70
71

' 13C
137

02A3MBBP6-2
3
68
69 1
70
71

1?6
137

02A3MB3P7-2
3
68
69
70
71

136
_ 137

LN 04. 27. 02. 0

Figure 10-4. Signal Interface List (Sheet 48)
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FROM
EDGE CONN. LOGIC SHEET SIGNAL NAME
02A5E20-A (>.',. T>

05.27
B 05.27

05.27
C 05.27

05.27
D 05.27
F. C5.27
F 05.27
G 05.27
II 05.27
.1 05.27
K 05.27
L 05.27
M 05.27

. ' J. 1

.04. 1

.03. 1

.04.1

.03.1

.04. 1

.05.1

.05.1

. 00. 1

.00. 1

.07.1

.07. 1

.OH. 1

.08.1

.09. 1
N 05.27.09.1
P 05.27 .10.1
Q 05.27. 10.1

02A5E10-A 05.27.11.1
B 05.27. 11. 1
C 05.27.05.1

0'). 27.06. 1
05.27.07.1
05.27.08.1

02A5K10-D Of). 27.09. 1
Or.. 27. 10. 1
05.27.11.1

02A5F10-E 03.27.05. 1
05. 27. 00. 1
05.27.07. 1
05.27.08.1

('2A5F.10-.F 05. 27. OS. 1
05.27.10.1
05.27.11.1

02A5i : i ( ) - ( ; 05.27.01.1
05.27.02.1

02A5E10-H 05.2 7.03.1
02A-E10-.I 05.27.04.1
02A.E19-A 05.27.03.1

M
C
D 05. i
F.
F
G
II

7.01. 1

02Ar,F.lB-A 05.27.04.1
I)
C
D 05.27.02.1
F
F
G
II

MAR 5 NOT READ

MAR 5 READ

FORCE WR 1

MBR SW 1
2
3
4
5
0
7
8
9
10
11

-L- 12

MRR SW 13
MBR SW PAR
SET MBR 1

1
SET MBR 2

'.I
CBR 1

1
cnu 2

_L
SYL 1
SYL 1
STROBE A INH
STROHE B INH
RD DLY 2.23 A
RD DLY 1.75 A
INHIBIT GATE A
RD*L- WR DI.Y 0.75 A
RD& WP. DLY 2.75 A
PTC READ GATE A
PTC WRITE GATE A
RD & WR DLY 1.25 A

RD DLY 2.25 B
RP DLY 1.75 B
INHIBIT GATE B
RD& WR DLY 0.75 B
RD& WR DLY 2.75 B
PTC READ GATE B
PTC WRITE GATE B
RD& WR DLY 1.75 B

TO
JACK MATE
02A3J2- c 02P10-C

b

n

j
k
m
n
P
q
r
a
1
u
V

w -

b

K

j
k
m
i,
P
q
r
8

1
u
V_ w

02A3J2- x 02P10-X
! y 1 y

—I— - -L- i

02a3J2- AA 02P10- AA

02 A 3.12- h 02P10-h

0;. A. 1.12- \ 02P10- 1

02A3.I2- 1 02P10-I

02A3.I4- N 02P13-N
02A3J5- .1 02PM-J
02A3J4- C 02P13- C

K
E
A
D
II
,1

K
E
A
D
H
.1

-J- B — L- B

02A3J5- C 02P14-C
K
E
A
D
H
J

K
E
A
D
H
J

_L B _L_ B

REFERENCE
LOGIC SHEET
05.05

05.05

20.1

20.1

FOR TEST ONLY

00.04

00.04
00.04
05.07

05.07

05.07

05.07

05.1

05.1
05.1
24.1

24.1

08.1

08. 1

05.05.01.1

05.05.01.1
05.05.
05.05
05.05.
05.05.
05.05.
05.05.
05.05.
05.05.
05.05.

05.05.
05.05.
05.05.
05.05.
05.05.
05.05.
05.05.
05.05.

01.
15.
15.
14.
16.
16.
15.
15.
16.

19.
19.
17.
18.
18.
19.
19.
18.

6900505-REL (66118KR) LN 04. 27. 03. 0

Figure 10-4. Signal Interface List (Sheet 49)
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FDO.M
i i ) i ;K ?:()r.s.
l i^ViKlf i - 'A""

1

n
r
I)
F.
F
(i
I t
.1
K

L M

02AM 10- A

-

H
r
D
F,
F
i ;
M

1
k
1,
M
N
r
Q
»

IXXilf MIKET
05. :7.U9'. f

_L
05. 27. 10. 1

1
05.27. 11. 1

1
05.27.05. 1

1
05.27.06. I

T
OS. 27.07. 1

i
05. 27. 0«. 1

1

*H;NAI. NAME
NT MIMUI
M nn i)
Mll» 10
NT Mnn 10
NT MBR 11
MHR 11
MI'.R 12
NT Mlia 12
NT MUR 13
MHR 13
MMH 14
NT MHR 14

NT MHR 1
MHR 1
MHH 2
NT MHR 2
NT MMR 3
Mll ! ( 3
MHR 4
NT MI'.R 4
NT MHH 5
MHR f>
MHR t i
NT MHR 6
NT MHR 7
MHR 7
Miin H
NT MUR 8

TO RF.FKRENCE
JACK
02AIUS- V

.1
K
/
.1
I.
M
l i
i~
N
d
r

02A.1J.1- P
A
H
R
s
C
D
'1
r
i
K

W
c;
n

_ X

MATK
621 '12- Y

.1
K
/.
a
1.
M
1,
c
N
d
»•

02P12- P
A
H
K

Ĉ
D
T
i:
K
i
V
W
G
11

_ X

I.OlilC SHKET
05.07.25.
05. <n.2fi .
05.07, 2H.
05.07. 25.
OS. 07. 25.
05.117. 2 f> .
05. 07. 2fi.
O.j. (17. 25.
n. V 07. 2V
05.07. 26.
05. or. :;<;.
05.07. 25.

"5.07. 24.
l>5. 07.20.
05. 07.26.
05. 07. ?4.
05. 07. ?4.
05.07. 2C>.
05. 07. 2ii.
05.07.24.
05.07. 24.
05.07. 2'i.
05.07. 2fi.
05.07.24.
05.07.25.
05.07.26.
05.07.26.
05.07.25.1

LN 04. 27. 04. 0

Figure 10-4. Signal Interface List (Sheet 50)
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FROM
MJiffi CONN.
02AGUAJ4-D

_

1S
J_ F

A15-G

1 F

D

J E
Ai6-n

1 F-

1"J_ [.
A17-G

F
D

J- E
A18-D

1 F.

°-1 F
A19-G
| F
1

J- E
A13-D

1 I"

1°J_ F
Hi 3-K

1?
im-n

1 ("
F

-L E
1)1 5-F

1 E

D
-*-' C

IMfi-D
1 c

F
-J- r:
U17-F

1 K

C
-1- I)

Bi8-n
1 cF
-L E

B19-F
1 E

C1 -L n

LOGIC SHEET
05.28. 01.1

05.28.02.1

-

SIGNAL N A M E
SENSE A M111A SEGI

TW SENSE A MB1A SEGI
SENSE A MB1B SEG2

TW SENSE A MB1B SEG2
SENSE A MB2B SEG2

nV SENSE A MB2B SEG2
SENSE A MB2A SEGI

TW SENSE A MB2A SEGI
SENSE A MB3A SEGI

TW SENSE A MB3A SEGI
SENSE A MB3U S1.G2

TW SENSE A MB3n SEG2
SENSE A MB4B SEG2

TW SENSE A MB4B SEG2
SENSE A MB4A SEGI

TW SENSE A MD4A SEGI
SENSE A MB5A SFG1

TW SENSE A MB5A SEGI
SENSE A MB5B SEG2

TW SENSE A MBSn SEG2
SENSE A Mnf.B SEG2

TW SENSE A Ninon SEG2
SENSE A MIV.A SEGI

TV/ SENSE A MBfiA SEGI
SENSE A MB7A SEGI

TW .SENSE A MB7A SEGI
SENSE A MIT7B SEG2

TW SENSE A Mr,7U SEG2
SENSE A Mn«R SEG2

TW SENSE A MB3B SEG2
SENSE A MB8A SEGI

TW SENSE A MBHA SEGI
SENSE A MB9A SEGI

TW SENSE A MB9B SEGI
SENSE A MIVIB SEG2

TW SENSE A MIV.1H SKG2
SENSE A M^10BSEG2

TW SENSE A MB10B SEG2
SENSE A MB10A SEGI

TW SENSE A MBIOA SEGI
SENSE A MIUl A SEGI

TW SENSE A MB11A SEGI
SENSE \ MUl IB SEG2

TW SENSE A MB11B SEG2
SENSE A MB12B SEG2

TW SENSE A MB12B SEG2
SENSE A MBI2A SEGI

TW SENSE A MB12A SEGI
SENSE A ML13A SEGI

TW SENSE A MB13A SEGI
SENSE A MB13B SEG2

TW SENSE A MB13B SEG2
SENSE A PARB SEG2

TW SENSE A PARB SEG2
SENSE A PARA SEGI

TW SENSE A PARA SEGI

TO

Twisted
Pa ir

LOGIC SHEET
01. 01. W. 1

MN
02A3MACP1- 1

2
68
69
70
71

137
J- 138

02A31\'A' 'P2- 1
o

68
69
70
71

137
>~ 138

02A3MACP3- 1
2

68
69
70
71

137
L- 138

02A3MACP4- 1

_

2
68
69
70
71

137
138

02A3MACPV 1
2

68
69
70
71

137
138

02A3MACP6- 1
2

C.I
63
70
71

137
138

02A3MACP7- J
2

68
69
70
71

137
138

6900505-REL (66118KR) LN 04. 28. 01. .0

Figure 10-4. Signal Interface List (Sheet 51)
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FROM
K I X J E < ONN.
()2-M'tJA (i7-Ij

i'-L F
A08-G

i F

1°-L E
A09-D

> E

°-i- F
A10-G

i F

1D
-1- E

A l l - D
i E

(i
-L F

A12-G
i F

-L E
A'Xi-D

1 ^
G

-*- F
noc-F

1 F

1°— L_ (•

i'n7-n
1 f

1 f
-L- E
rnn-F

i"-L-c
P-'lO-D

i'-J- E
BIO-F

, E

1D
-L c
r,u-D
| C
1 F

-I- E
ni2-F

1 ED
L J_ c

LOGIC SHEET
05.28.03. 1

OD. 28.04. 1

SIGNAL NAME
SENSE » Mi l l A SEGl

TW SENSE B MBIA SEGl
SENSE n Mmr> sicoa

TW S",NSE B MB1B SEG2
SENSE B Mn2B SEG2

TW SENSE B MU2B SEG2
SENSE B MH2A SEG1

TW SENSE B MIUA SEG1
SENSE B MB3A SEG1

TW SENSE B MIMA SFG1
SENSE B MH3B SEG2

TW SENSE B MI13B SEG2
SENSE B MB4B SKG2

TW SENSE h MB4B SEG2
SENSE B MIMA SEG1

TW SENSE n MU4A SEC1
SENSE B MB5A SEG1

TW SENSE B MD5A SEG1
SENSE B MDSn SFG2

TW SENSE B MI15B SEG2
SENSE B M K O n SKG2

TW SENSE B MIKiB SIl(i2
SENSE B MHOA SEG1

TW SENSE B MIIIJA SEG1
SENSE B M»7A SEG1

TW :TN:;E i) MIITA i-i:r,i
SENSE B MU7B SEG2

TW r; \SE U MIV7K SEG2
. I , \ ^ E B MBHB SEG2

TW SENSE B V.lwn SEG2
SENSE n MBHA SEG1

TW SENSE 11 M H « A SEGl
SENSE I) Mlt'lA SECil

TW SENSE 11 MH'V\ SEGl
SENSE 11 M l V i f l SEG2

TW SENSE B Mnm SW.2
SENSE B M R i O B SE(J2

TW SENSE B M1110B SEG2
SENSE B MB10A SFG2

TW SENSE n MB10A SEG2
SENSE B M511A SEG2

TW SENSE B MI111A SEG2
SENSE B M F l l i n fcF(i2

TW SENSE B Mill IB SE(i2
SENSE B MH12B SEG2

TW SENSE B MIU2B SEG2
SENSE B MI112A SEGl

TW SENSE B MH12A SEGl
SENSE B MB13A SEGl

TW SENSE B MB13A SEGl
SENSE B MD13B SEG2

TW SENSE B MB13B SEG2
SE;.SE B PAR B SEG2

TW SENSE B PAR B SEG2
SENSE B PAR A SEGl

TW SENSE B PAR A SEGi

TO
LOGIC SHFET
01. 01. US. 0

PIN
02A03MBCP1- 1

2
68
69
70
71
137

-1- 138
02A03MBCP2- 1

2
68
69
70
71
137

L 138
02A03MBCP3- 1

2
68
69
70
71
137

>- 138
02A3MBCP4- 1

2
f>R
69
70
71
137

L 138
02A03MBCPS- 1

1 2
68
69
70
71
137

— 138
02A03MBCP6- 1

2
68
69
70
71
137
138

02A03MBCP7- 1
2
68
69
10
71
137
138

LN 04. 28. 02. 0

Figure 10-4. Signal Interface List (Sheet 52)
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•i"
Y Y
8IBA
»D09¥

r .

H-

•P
Y y!,,?
IS*:!

>F '1
,A'v y
3 ISA
k C I O

1̂ 1

Edge
Information

Jk.ll.t

PUT NOT
«"«3.«7.l

AC KIT

A: HIT
OS.OI.»2.I l$i

U6T- ft-4r
jSLJW..

:)rg!I5|??{
:K°=S!::.°;:H

Edge Connector Locations

ra;ihss?a
B»*0»B.F-gi!:is:»•N—eiikBau

iisM
»*«»c>D»>»

COMHENTS
«.U. THOMAS 05-2t-6«
Elf I SUtTITCH OS-26-M r«« m i

Figure 10-5. Typical Logic Page
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10-21. LOGIC BLOCKS. The logic blocks represent the SMS card circuits. A basic
logic function is usually represented by a single block, but some functions may require
more than one block. In the case of multiple 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 10-6; salient features are 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.

d. Voltage Levels. These two code letters indicate the nominal levels of input and out-
put voltage. The Y symbol indicates "0" = 0 vdc and "1" = -6 vdc.

e. Card Location. The location of an SMS card in the gate assemblies is indicated by
a seven-character code; for example, 02B3F22 indicates that a card is located in frame
02, gate assembly B3, column F, position 22.

f. Card Type. The type of SMS card is indicated by a four character alphanumeric
code.

g. Block Configuration Code. Most SMS cards contain more than one circuit. The
circuit used for a'particular logic function is indicated by the two-digit block configura-
tion code.

FUNCTIONAL
SYMBOL

MACHINE FEATURE
INDEX

INPUT VOLTAGE
LEVEL

CARD TYPE

INDICATES AN
UNLOADED
COLLECTOR

OUTPUT PIN (NOTE 1)

OUTPUT VOLTAGE
LEVEL

ENGINEERING CHANGE
LEVEL OF LOGIC BLOCK
.LOCATION Of SMS
CARD IN TEST SET

BLOCK CONFIGURATION
FOR THE SMS CARD

NOTES:

LOCATION Of
LOGIC BLOCK
ON ALD PAGE

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).

2. ADJACENT PIN LETTERS (ON EITHER SIDE OF THE BLOCK) INDICATE
THAT THESE PINS ARE JUMPERED TOGETHER.

Figure 10-6. Typical Logic Block
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60CPS 0A

60CPS 06

60CPS 0C

NEUT

CHASSISGRD

J2 (01P1)

60CPS0A

U,II8-D<
66II8GH
66118-KZ

REVISIONS

RELEASE
HIOTICE;

SEE ENGRG NOTICE 740 tV

H.R

60CPS0BIFANSI 100.03.30.0)

NOTES

1 REFERENCE DESIGNATIONS ARE ABBREVIATED, PREFIX THE DESIGNATION
WITH 01B5

i

> \

1 5

12

^2 1

L

t

L

r

A3

A4
C

AS
-0

A6
"

A7

oA8

.A1

Q
A2

P

s
A

r

M

N

CHASSISGRD

CHASSIS GRD

J3 (01P2) (00.03.30.0)

T1-5

T1-6
EOLO
K1-2

K1-5

K2-A3

K2-A4

K2-A5

REF DES

CB1

CB2 1

CB3

FL1 '

FL2

FL3

FL4

J1

J2

J3

K1 '

PART NUMBER

6080248

6078936

6080356

6076162

-L

6072145

MS3100A28-20S

MS3100A28-16S

60SC429

K2 [j 608C355

M1

T1 !
\

TB1

6018105

6077905

6078992

D E S C R I P T I O N

CIRCUIT 6REAKER.3PH

I ,1pH

-L ,1PH

F I L T E R

-L

CONNECTOR(HUBBELL)

I
J_

R E L A Y

C O N T A C T O R

INDICATOR.ELAPSETIME

TRANSFORMER

TERMINAL STRIP

VALUE

1 1 5VAC

I
1

TOL±% RATING

20 A
2.5A

0.5A

K2-A6

K2-A7

K2-A8

K2-A1

K2-A2

•REFERENCE DRAWING
LN 00.03.10.0

OR OESCRIPTI

LIST OF M A T E R I A L OR P A R T S LIST

G.LOTZ

DESIGN APPROVAL

"•64

INTERNATIONAL BUSINESS MACHINES CORP.
FEDERAL SYSTEMS DIVISION

0 MADISON HVE. NEW TOKK 22. N. Y.

EL.SCHEMATIC
FILTERS. INTERLOCK BOX (01B5), P T C -

03640

SCALt NONE

6900544

; Figure 10-7. Filter and Interlock Box
Assembly (01B5) Electrical Schematic
Diagram (LN 00. 03. 10. 0)
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66II8GH
RELEASE R

SEE ENGR6 NOTICE R
SEE

NOTES
1. REFERENCE DESIGNATIONS ARE ABBREVIATED PREFIX THE DESIGNATION

WITH 03 A5
2.FOR RELAYS K4,K7,K9AND K11 , PINS ARE NUMBERED

CLOCKWISE FROM CODED TERMINAL

REF DES

CR1
THRU

CR4

CR5A

1 B

c
ID

CR6
THRU

CR16

J1

J2

J3

PART NUMBER

JO '.

J5 |

J6 ';

J

Kl

K2

K3

K4

K5A

K5B

K5C
K5D

K6
K7

K8
K9

K10

K11

K12

K13

KM

K15

K16

DESCRIPTION

DIODE

CONNECTOR

J-

RELAV 4 POT

L
DPDT

4PDT
DPDT

DPDT
4PDT

4PDT

DPDT
4PDT

DPDT
4PDT

DPOT
4PDT

VALUE TOLil

!
I

RATING

• 1

REFERENCE DRAWING
( IN 00.03.20.0)

L OR PARTS LIST

ELECTRICAL SCHEMATIC,
RELAY GATE,03A 5, PTC

03640 F 6900661

Figure 10-8. Relay Gate Assembly (03A5)
Electrical Schematic Diagram (LN 00.03.20.0
and LN 00. 03. 20. 1) (Sheet 1 of 2)
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A 66118-GH SEE ENGRG NOTICE

i ce la :

,_ a: o cc o <
5 a gi S -

C O E F C H I J K L M N P R S T U V a b e c d O W X Y Z f g h j k JK03P8I \ B C D E c C H j l S L M N P R S T U V W X Y Z J5103P13)

A B M S U V W X I K T N C D E ' F - C H I J O r R Y Z n b c d e f J3I03P11)C D E F C H J K l M N P R S T U V W X Y Z a b d J2I03P10)

REFERENCE DRAWING
( LN 00.03.20.1 I

ELECTRICAL SCHEMATIC
RELAY GATE (03A5), PTC

F 6900661

Figure 10-8. Relay Gate Assembly (03A5)
Electrical Schematic Diagram(LN 00.03.20.0
and LN 00. 03. 20. 1) (Sheet 2)
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(IIIB-GH SEE ENGRG NOTICE

I02J1I01P7

115VAC 60CPS0A

0c

-1-' -1- NEUT

CHASSIS CRD

(FANS1115VAC60CPS0B

1NTLK 2

K2-A6

Tl-5

I N T L K 1

K1-1.K1-12

K1-2.T1-6

Kl-5

,K2 -A5

--01TB1-1 —

--01TB1-3 —

--01TB1-5-

^_0«Bl-7 —

-S-Q1TB1-14-

—01T81-11-

— 01SI-1 —

—01P2-J —

—01P2-A —

—01S2-2 —

—OIP2-B —

—01P2-C —

—01F2-D —

—01P2-H —

01B6TB1-8
•O136PS11B1-2-I—4 2 '• SUPPLY
XJ1B6TB1-6 ' '\ ' -20«*

FAIJ '
01B8 J

0C

NEUT

01TB1-1 -

•01TB1-2-

•01TB1-3-

01T81-4-

'01TB1-5-

-01TB1-6-

01TB1-7 -

<01TBl-8-

-01TB1-12-

-01TB1-10-

^OlTBl-13-

01PI101 B5J2H00.03.10.01

H5VAC.60CPS.BA -

0A

I 0B

, 08

j 0C

'; 0C

NEUT

NEUT

CHASSIS CRD

115VAC6GCPS,aBIFANS|

CHASSISCP.D

1 i

01P17[01A'P5)

-OITB1-9 •<•!• | 17 115VAC.60CPS.NEUT

-01TBl-6«»«i» | 18 |ll5VAC.60CPS, 0C

p.JKiz
^6lP7-L

01P7-N

-01P7-H

'01TB2-12-

FERR0130VACRMS

EOLO

K1-1.KM2

Kl-2

Kl-5. EOHI

K2-A5

K2-A6

Tl-5

Tl-6

•01TB2-12 1 N I Tl-5

K Tl-6

P10

NOTES
l.FOR WIRE L IST SEE IBM P/N 6900885
2 CONDUCTORS IDENTIFIED BY'»»«' ARE PART

OF THE SIGNAL DISTRIBUTION

115VAC0B(FANS)

115VACNEUT

CHASSIS CRD

.
2J11I

-5

01J11 (SELF-TEST.)

-«»01TB2-12 ••«« S Tl-5

-01TB2-7-

01TB1-3-

01TB2-7-

01J3

A

(PRINTER)

11SVAC0B

NEUT

CriASSISCRD

115 VAC 8B

CHASSIS CRD

LN 00.03.30.0 REFERENCE DRAWING

*LL ofVCNliant MID TOLEXAMCH

\

LIST OF MATERIAL OR PARTS LIST

INTERNATIONAL BUSINESS MACHINES CORP.
FEDEIIL ITITEII OlVIIIOI

B uniiBi «»i. itw ram ti. i.i

WIRING DIAGRAM, AC POWER
DISTRIBUTION. 01 FRAME , P T C

F 6900794
J-i

Figure 10-9. AC Power Distribution (01
Frame) Diagram (LN 00. 03. 30. 0)
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02J11 (01P14)

03TB2-3 1 N IT1- 5, EOSTV

REFERENCE DRAWING
NOTES

1 CONDUCTORS IDENTIFIED BY'.-' AREPARTOF
THE DC POWER DISTRIBUTION

2 CONDUCTORS IDENTIFIED8V""" -AREPARTOF,
THE SIGNAL DISTRIBUTION

3 FOR WIRE LIST SEE IBM P/N 6900995
03JIOI03AIP2I K M

WIRING DIAGRAM;AC POWER
DISTRIBUTION, 02/03FRAMES, PTC

F 6900582

Figure 10-10. AC Power Distribution
(02 and 03 Frames) Diagram (LN 00.03.40.0)
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66II8GH SEE EN6RS NOTICE

I02J3I

r RET

L + 12VOC

T - 6 V D C

L RET

T RET

L-30VOC

T -12VDC

L RET

CUD BUS

CROBUS

-6VDC

-J-B7PS2TB1-7--

-I-B7PS2TB1 -6-"

t B7PS1TB1-6""

•4-B8PS2TB1-7-

p

-i-B8PS1TBl-7>

-1-B8PS 1 TB1

W1A-11 -

W1A-13 -

01TB2-17-

TB2

i*.
*•^ B 4 T B 3-1 VJ;

^-«P1 •- J» •:• i
••- fc-3 T6 1-2 t — r-3—

"— P ': ', - ? '

^•0103 DO! £•*'
k_ C-; -L

^BBPS 1TB1-9—

•--B7PS1 IB!-:—

>C)

0

te)

©
^3-

fiy
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_L_
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DESCRIPTION

DIODE

_L
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CONNECTOR1BENDIX 20-39S

-L (BENDIX22-55P)

SWITCH, DPDT.MC

DPDT

DPDT.MC
_L
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DPDT
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Figure 10-23. Tape Reader Control Panel
Assembly (03A1) Electrical Schematic
Diagram (LN 00. 04. 01. 0 and LN 00. 04. 01.1)
(Sheet 1 of 2)
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DESCRIPTION
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Figure 10-24. C. E. Panel Assembly
(03A4) Electrical Schematic Diagram
(LN 00. 04. 05. 0, LN 00. 04. 05. 1 and
LN 00. 04. 05. 2) (Sheet 1 of 3)
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DESCRIPTION

DIODE

LAMftlNDICATOR

CONNECTOR 41 N

j 41 N

1 61 N
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55 N

-i- 61 IN

SWITCH, MOMENTARY ACTION

SWITCH, 12 POS
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10V
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NOTES
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Figure 10-25. Memory Load and Data
Display Panel Assembly (02Al) Electrical
Schematic Diagram (LN 00. 04. 10. 0,
LN 00. 04. 10. 1, LN 00. 04. 10. 2 and
LN 00. 04. 10. 3) (Sheet 1 of 4)
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Figure 10-25. Memory Load Data
Display Panel Assembly (02A1) Electrical
Schematic Diagram (LN 00. 04. 10. 0,
LN 00. 04. 10. 1, LN 00. 04. 10. 2 and
LN 00. 04. 10. 3) (Sheet 2)
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AND
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3. AND-OR-INVERT
4. DELAY
5. INVERTER
6. INVERTER-OR
7. LAMP DRIVER
8. IATCH1
9. IATCH 2

la LATCH 3

SYMBOL INDEX

11. LATCH I
12. LATCH S
13. LATCH 6
14. 4ATCH7
15. LINE DRIVER
16. LINE TERMINATOR
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20. POWER DRIVER

SYMBOL DEFINITIONS

SYMBOL DEFINITIONS ICont) SYMBOL DEFINITIONS IContl

21 RELAY
22. RELAY DRIVER
23. RESISTOR NETWORK
24. SENSE AMPLIFIER
25. SENSE AMPLIFIER

DETECTOR
26. SINGUSHOT
27. STROBE DRIVER
28. TRATCH
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30. TRIGGER!

A logic "one" Is a -6VDC lor -12VDC1 level and a logic
"zero" is a OVDC level unless otherwise noted

INDEX
NO.

1.

2.

3.

4.

5.

6

7.

i

SYMBOL

IMU

IMU

IMU

D"SET
1

h

i
•tjr1 RESET

A -

TIPLE INPUT]

A >—

TIPLE INPUTI

AO >—

LTIPLE INPUTI

XUSEC

DLY

I

10

LD

-

-

— SET OUTPUT

— RESET OUTPUT

NAME

AND

AND-INVERT

AND-OR-IN-
VERT

DELAY .

INVERTER

INVERTER-OR

LAMP DRIVER

LATCH 1

DESCRIPTION

When all Inputs are "1". the output is a "1". V any Input Is a
"0". the output is a "0".

When all inputs are "1". the output is a "0". If any input is a
'V. the output is a "1".

Inputs - outputs are the same as an And-lnveri The output
transistor allows the outputs of several And-Or-lnverts to be
connected lOR'dl together. A 'V output of any AOof an
"OR'd" group ot AO's will lorm a "0" output from the group.

The Delay circuit delays the input signal for the nominal
duration shown above the symbol.

A "1" input causes a "0" output and vice-versa.

Input - output same as Inverter. The output transistor allows
the outputs of several tnverter-Ors to be connected (OR'd)
together; a "cr output of any 10 of an "OR'd" group of ID'S
will force a "0" output from the group.

A "1" Input causes the Lamp Driver to turn on its associated
indicator lamp; a "0" Input causes the Lamp Driver to turn
off its associated indicator lamp.

'tf'SET — • 10 — 9— SET OUTPUT

pxr
'V RESET-1 10 —i- RESET OUTPUT

The set and reset outputs are complementary. A "0" at the "0"
set input causes the set output to become a "1" and the reset
output to become a "0"; the outputs will remain in this condi-
tion even after the Input conditioning level Is removed
Similar fy, a "0" at the "0" reset input causes the reset output
to become a "1" and the set output to become a "0"; the outputs
will remain In this condition even after the Input conditioning
/eve) ff removed An asterisk f) immedfetefy following a
signal at a "0" set or "0" reset input indicates that this signal
enters the latch through an Isolation diode. :

INDEX
NO.

'V'SET

"i" ;•—
RESET I RESET

"OUTPUT

"0" RESET

•V'SET
T7

— RESET OUTPUT

"0" RESET

•W'SET

TT
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I I

"0" RESET

"0" SET
J

RESET
OUTPUT

rsn{

RESET
OUTPUT

DESCRIPTION

RESET OUTPUT

"0" RESET J

Same as Latch 1. V* " at the "1" set Input causes the set
output to become a "1" and the reset output to become a "0";
the outputs will remain in this condition even after the input
conditioning level is removed, similarly. a'lVat the "1"
reset input or o "l"ol ln> V reset . input couni ihe re«l
output to become o "1. and the set output to become o"Cf.
the output will remain in (hit condition even otter the input
conditioning level is removed.

"0"SET

"tt" RESET

See LATCH 1 and LATCH 2.

"1" SET I H

See LATCH 1 and LATCH 2.

SET OUTPUT

INDEX
NO.

14.

15.

16.

17.
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».

20.

21.

SYMBOL
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LT >-
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J
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LATCH 7

LINE DRIVER

LINE
TERMINATOR
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OR-INVERT

OSCILLATOR

POWER DRIVER

RELAY

DESCRIPTION

p A -1

r̂ ^5"*^ • SET OUTPUT

33

^

C A

^,.««,_ ]»H

See IATCH 2.

Signal driver and low impedance matching

The Line Terminator is a gated inverter use
transmission line in its proper impedanc
reference voltage. The omission of the $
that the gate input s a "I1 at all times.

When all inputs are "1's", the output is a
isa"0". the output is a "0".

When all inputs are "0". the output is a "1
"1", the output is a "0". The outputs of
can be OR'd together.

Generates a square wave signal (OVDC to •
frequency.

a "0" input causes a "0" output

REUY COIL — i

NORMALLY OPEN — o— w

NORMALLY CLOSED — o-*

RELAY COIL 1

device.

•d to terminate a
match and

te input indicates

1"; If any input

'. If any input is a
everal Or-lnverts

WDC)ata2.048MC

ses a "1" output

ARMATURE
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SYMBOL DEFINITIONS (Cort)

INDEX
NO.

SD

TCH

_R£SET

"I'SET —

VBESET— — RESET
OUTPUT

RESISTOR
NETWORK

SENSE
AMPLIFIER

SENSE
AMPLIFIER
DETECTOR

Input

•1"

Output

OVDC
-26.5V DC

Resistors in this network are shunted across the memory
current supply to control the drive current applied to the
memory core array. An increase In memory ambient
temperature requires a decrease In memory drive current

The Sense Amplifier is a gated differential amplifier that senses
"1's" from the memory array at inputs A and B; the Sense
Amplifier Is enabled when Input C (the gate Input) Is a "1".
When a "1" Is sensed at inputs A and B, the signal is
amplified, rectified and sent to a Sense Amplifier Detector.

The Sense Amplifier Detector is a strobed Schmitt trigger that
produces a "1" output only when one of its associated Sense
Amplifiers senses a "1" and the strobe Input is a "0".

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 of 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 Strobe Driver provides the signal to strobe the 14 Sense
Amplifier Detectors In each memory. The Strobe Driver in-
verts and amplifies its input signal.

A 'TJ" input causes the corresponding output to become a "0"
and the other two outputs to become "1's".

The set output becomes a "1" when input A Is a "0" and Input B
goesfroma'T'toaj'O". The reset output becomes a "1" when
input D is a "0" and input C goes from a "1" to "0". (The
omission of Input "1" set and "I" reset inputs indicates that
these lines are grounded.)

The jet output becomes a "t'whenmput A it a "0* and Input
B goes fromo"l"lo a "0? The reset output becomes

V when input C to o" 0' and Input B goes from a
tea "O" (The omission of Input *l" set and'I "reset
litotes thot these lines ore grourttaBn

v/irn r^n/MGE•'

NOUS:

L Abbreviations0 signal names ire defined In
6900510. Symbol Definitions and Signal
Abbreviations for the PIC. listing of
additional abbreviations are:

MSEC millisecond
USEC microsecond
NSEC nanosecond
MC megacycles

2. The numbers listed in tabular INPUTS and.
OUTPUTS columns are sheet number locations
of signal origin and desttations.

3. All logic blocks are defined on sheets land 2.

REFERENCE DRAWING

MOB | »0l |
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AI THROUGH A9
[OAI THROUGH OAV

BIT'

•

»

BCD
AND

DECODE!

DATA

DATA

DATA

DATA

DATA

10 CK STPSWON

POVffl ON 1ST ^

PIOCESS *D CYCLE

CARRIAG
CONTROt

T

1 ,.
1
TATE

:OUNTE*
PtINTEl
TIMING

TIMI 040-090 .

TIMt 0*0-000

TIME 10J-OOO

. CAM CT1V -

U/f.-.-M W.l.l-'AZyc.

' .'.U.r^T '/" :••••/-'•/ -.**'.-." f :/;•;#

AND

AND

1— I.CWBMCOSC

•-CWPTONTRI-

»— C CMP CONTROL

, ,

AND
CONTIOl

31 U«C DELAY
DLA LATCHES •*

JMit *— '
UTI— #

ACCO
LATCH

AND

AI4 , AI3 t All ,, All
LATCH *T^ IATCH - LATCH *J LATCH

A|}< 1 All 4 1

T * TYPEWWEIIUSY (23)

I PLOTTER BUSY (14)

- PRINTER BUSY (IS)

DATA CITS SIGN THROUGH 5

ALPHA
NUM

DEC

oc, |

im-

CONTROLS

*

CONTROL
LOGIC

UC SHIFT MAG

TAI MAG

INDEX MAG ^

RED MAG

ILK MAG

CAM RET MAG

SPACE MAG

Rl '

II

RIA

RJ

T' „

11

CHECK MAG
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INPUTS
SIGNAL

-YOSC wise
•YOSCnjlSB
-YSECK
-YRDN
*Y CLOCK OFF
-Y CLOCK OFF
-Y FREE RUN
-VDCPSUU

OWG1N

7
7
T2
23
7
7
46
46

OUTf

SIGNAL

YMhCHKST
YMACNUT

Y SYNC cm
YSYNCC1W.
YUACHRSTPfl
YMACHRST PR
YMACHRST A
YRST LT
rCOKPCTRL

•UTS

DESTINATION

37
22.31,33

7

.69
3

LT

AO -i
I 75 USEC

— — "
RELEASE

BepKAwu WITH CMUG£~ ft

-Y OOCK OFF—
•Y COMP CTRL—

-YCW —

c T

~ ru

T pn

-YIG 9 —

Y SW 1C 9 —

•YIC 11 —

-Y SW tC 11 —

I —t— I -1 f— PD

L-TTl—6-H~

REFERENCE '
ALD PAGES

<)9 .CM .01.
S.CM .03.
03.W.03,
B.04.M.
OS.W.05.
OS .04 .Ot.
09 -CM. 15.
Ca.OA.03.

•Y IG II—

-YSWIG II —

PD -YK

•Y SW 9G 13—

•Y 1C 14 —

-Y SW tG 14—

PD —TOT

—Y score SYNC

REFERENCE DRAWING

H55T

0« PA«TS LIST
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HHtU •HTUI flnlSIM
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8,10,13,1'
13,15

c I ~]
4

— I

-Y cry A -,

~\

1-2
PD

PD

-VSYNC CTRL 1

CD

.-Y SYNC cm —

- V PC B —
(A) —

-t PA A —

• v S

•YEU

- A

1-3

i— A
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I— PD —
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INPUTS
SIGNAL

- CIO 2CW
- CIO 210
- DATA III 20
• DATA III 31
- DATA (IT 22
- DATA III 13
- DATA lit 14
- DATA NT IS
- DDCOMP
• DO HALT
- MACH 1ST
• MACH (SI

- TUN
* HST LT
- 5
* SYNC CTRL
» COMPCTKL-'
- CCTWO
-Y CC TWO
» FIRST COMP
- CST ADV
- ACPCST

ORIGIN

'63
69
69
69
69

OUTPUTS
SIGNAL

CST
75T
HALT 1
OSC PULSES
OSC PUlStS
CST 0 LT
CLOCK OFF
CLOCK OFF
ACPCST SET
ACGACISS
ADV LT
ST ADV
C STORED

DESTINATION
6.10,25,31.18
69.B.67.20

69
4

69
69
69
69
69

-Y PB A —

-Y PG I

-YIO I —
• Y CIO ?!&.•• .

AO >—I

- Y DISC UG SET

Y f\. BEG SET
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L
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-

T
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DR
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: DR

E DR

DR

.

E DR

OS-04.07.
ta.tt4.ot.
05.B4.09.
01.04.10.

-03.04.11.

09.04.13.
05.04.14.
09.13.01.

•YCE ADV ON —

-Y KM AOV ON—

•V P« AOV ON—
OR

Y pa

T

10

n r
A J

A

I

- -Y OSC PULSES

-Y MACH RST, PR —

p—+Y OSC PUISES

»Y FIRST COMP—^

—Y CLOCK OFF

-Y

L

L

ccTfwb
-Y BG 6
-V PA A'
-TEST -

PD

PD

[ A ^

- -Y CST

I

— Tcff 1 — LD

REFERENCE DRAWING

-C ACCAC1SS-

—+ SCST IND 2

Y ACGACISS

4-9-

I«TSB««TIO»«L BUIINEIl ItCHIItl CORP.

110 •I0ll«« tit. •!• T>il II. i.

PROCESSOR TIMING CONTROL,
PROGRAM REGISTER. AND
DESCRETE REGISTER

6900906

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 7)

V-10-111



. ,,
« 1

INPUTS

SIGNAL
•YMSISt

-YOPI
-YOPJ
-Y5P7

C -YOP3
-YOP4
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-YWR
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-YJTO-- '
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SIGNAL DESTINATION
en i i
CM I t
cm
CLW

cue
PAI 1
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- 10
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- A« |7
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^
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DIB ia j
OL» 19 S
DIB JO S
IISH 5

- ATSF 5

~ - iiGN~cm s
- LFSH 15

-viot-

-Y AI * —

-Y BOB

-YAM- AO

-YAI4- JO

c

* c T n

»—

-Y An - LINE DR

8 ® ^P=n̂  ;n̂ ^ |....M „_

. n> A 1

- DLA 2

- DLA 4

- DLAS

. OLA 6

. J.A8

- DLA 9

- DLA 10

. OLA 11
-vccrn

1O

"YA '~ AO

| „.-.,, ...,~. g, --U1S-XJ RELEASE '!)W-I

O A t&t/ef! Ptr.teA\f.'fJ :v;rn {M/K-f /-I-! VOOE/? |

0)
|o>|

i
C

1 20

1 20

I 20

t!

'

-Y CPY * —
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OUTPUTS

SIGNAL

-Y OLA 1 2

-Y OLA 13

•Y OtA |4

•Y DLA li
-YDLA T*
-Y OLA f7
-Y~M*"I7"
-Y OLA 18
-Y OLA lg
-Y DtA 20
-V 6iA M
•Y OLA 21
-Y~bLA }j
-YOLA 72
-V&lA M
-V DLA 23
-ToiTJT

DESTINATION

16,20

16.20

16.20

16.20
42

16,20

16
42

16
42
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42
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L2 -Y CPX A _1 L2
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1 D
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- -
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-YCPW A

-YOuTTT
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05.06.17.
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o n n T i n

2 -YCPYA -

T in .

I Y OLA 22

1—*S OLA 18 INO S 01* 20 INO

— I — LD — i *— PD

I 'SOLA II INO

•-E

I — LD -i

L— -S OlA n IND

REFERENCE DRAWING

LIST OF M A T E R I A L OR P A R T S LIST

mIERN«!IOI<»L BUSINESS KCHINES COUP.

PROCESSOR, ACCUMULATOR

(DLA 12 THROUGH OLA 23)

F 6900906

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 12)

V-10-116



IN
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- If SH
- SHW
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- I
- A
- UTR
- TBS

:
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I

j

• j ,M
j -Y U SH —
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-Y A —
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REFERENCE
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[ U> <l '
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-v SH w —1

- I

- -S DIE 7 IND

-L" •-C

I LD -i L- I LD —|
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INPUTS

SIGNAL
A)

*I
A3

Ai
A4

"iT
CiO
DI» >B

• DLI IB
- on
• on
- on
- no
• ISU
- SHF OP
- IIC
- ns
- HT
- OPI

- PRS MEM

- 00 CTRL
- AZ
- MACH RST

ORIGIN
17

17
17
17
17
17

a

a
a
a
a

a

i

10
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17
4
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SIGNAL

AIO

A13

AI4
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LFSH
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S H Y

SH 2
sicw cm
RT SH
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DESTINATION
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T
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I
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i n

r
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1
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A

r
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1
1

1
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• oi
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- DL'
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; 1

o
11
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- DIB 2
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3
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+

+

+

+
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DATA err a
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42
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SIGNAL
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- n
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- HICJ
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HIC6
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0
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-S MATS
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-S MAT*
-SMAl i
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-S MXT6
-S MAI 7

29,30
27,30
29,30
29,30
29.30
19,30
2f,30
29,30
29.30
79,30
19,30
29,30

29,30

6,10,11,IS.34.tf

,15,IB,34,

IS,II,24,

-vCFT— 10 « PD — - V I A Z

- 10 -1

I - PD --s

L|
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PD

I PD

— PD —SMAT6

PD —SMA.6

Y I A Z —
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Y RK IWOINH —
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Y Mri INO INH

Y AM IWD iN^
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-Y Tfl-
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rU
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J — PD - S M A R 8

F^T
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INPUTS
SIGNAL

- Al
- A]

- A3
* A«
. AJ

- Al
. Af

- ADt INDIUM
- MK 1
- HDS1
- NEB 3
- KDS 4
- flK INBIMH
- TIC
- TI3
- 114
- H7
. nt
- mo
. mi
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- TTT
- CST
- CODE 240
- ROOT AB
- TA

ORIGIN

7
7
7
7

17
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I*
10
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»
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7
7
34
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SIGNAL

CDS IAY
CIO

DSI
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- OR
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- Oft
. O7I
- MO
- ssi
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- SIO
- STO

DESTINATION
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K, 13

1* Z3
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1, U . 66
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i> ^ ^

J%H
M&64

, #ds ""
*CA

•

• PD -i- LD ~*HI»«O

I — j PD - "*SM«i2

1 — -YCgni~DT

j™

D

| YMMI3M

- PD -* LD - •*!" "'NO

| -YMM13DA

- PD 1

c

| T— -YMMUOt

- PD U*- LD - -S HI 14, NO

- I p PD I" *IM8IM

- PD -1

B

•MCmc*»oii "»«••«. e«»t iwtirtcmoiion flg| -OI|( . ,.,,, »»J BO,

riei*ii ITITEII eivitiai

MEMORY BUFFER REGISTER

it f

4 i. S | I

F 6900906
i ..in Zl

• \ . r

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 21)

V-10-125



OS.07.17.1
03.07. U.l
03.07. 19. 1
03.07.20.1
03.13.01.1

INPUTS
SIGNAL

•YMACMIST
tYMVI Ot
-YMfiTCf
-Y MttlDt
-YMUIM
'YMSUDt
-YMtUDt
-YMHUOt
.YMVTCt
•YMBUDt
-YMkUDT
-YMBUDt
-YMtUDT

ORIGIN

i

11
11

INPUTS
SIGNAL

-YMBtBDt
-YMlUbf

-Y MO10 DR
-Y MH10 Of
-YM«I1 Ot
-YMtflTH
-YMWIJDt
-YMttllNI
•YMM13DR
-Y UU1] M
-YtO

ORIGIN

21
11
23

OUTPUTS
SIGNAL DESTINATION

<J

-Y err A —

-•"°'°-
-YMi—

"Y '

-\K —

-Y«0—

RELCASE:
(.(.II6PT REDRAWN V/-TP C^-VGi?

"1 Y M* IttOt LATCH

REFERENCE DRAWING

•""4"

i=

ITITIII •Ifllltl

«E"ORY ""•" CHECK

F 6900906

+

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 22)

V-10-126



— -— + -t"

t

D

C

a

• a ! T » | - 5

uj <|
INPUTS

SIGNAL ORIGIN

Y A9

-YDS i

-YDS 4

-Y IS 1
-YlST 1

- Y H J 1
-Yl5T
-YTT4
-YMMI H
-YMttlDI

-YMM3M

-Y MU4 01 21
-Y MBKS Dl 11

-Y MUA Dt 11 "
-Y IS 4 19

-YPACPZ — AO

-YICI3-

-YPACPY -

-YICI3 —

- r P A C P Z — AO

,

-YBGI3 —

-Y PA CPZ — AO

-Y DS 4 —

-Y BG7 —

-Y PA Cf Z — AO

-Y IS 4 -

-YM1 AO

:": AO

"YBri~ AO

'"Yirr~ AO
-YPAD —

••

-Ym-
-viro- AO

'

-VTTJ-

.VPAO- AO

. 1 "

INPUTS OUTPUTS O ' ,

SIGNAL ORIGIN SIGNAL DESTINATION ' Jlj

MI" M 11 -s MAI v W so y
MMBDI 31 -S MATT 19 3D O

MW9 Dl 11 _s MAt 10 » 30 (T)

MMIOM -SMATIff 19 X 10 '

MM11 0* -SMAJI 11 29 30 "̂
MU11D» -SSQOT1 » 30
M»l3Dt -j WAI 11 W30

ni 9 . -TM»I u.^

JJj * . -Y MU IND iN'ft —

T»4 9
na 9
TUD
TW -YTI1 —
na
n» D * -Y'm'N'DINH —

nn 9
niio 9

-̂ .g AO 3—^ I PD --SMAI10. MIND INH

3

>—

-»,- ^_ -YirwwH-

4 .... 1 . ." • , ' |

. '. : - ' ; .,

AO

AO

AO

-Y PAD —

-Y MMJ DI ~

-Y A9 • — . — . . -Y MM IND INH -
AO

>J L

i • T •

J

3 1 I t

LD

LD

LD

LD

T pn 1 11 ' u -y pan T -1

L, L 1 1 1 ... '•""- AO J L LD

•YDS 2 — -YMBIUDt —

.yi^WTO—
 A

°
 >

~' -
1 U

 -YMtt .NOINH-
AO

"p"" A° ^ ¥ „ INO
Y"H

AO

' -3 AO >J YMBS«
( -Y MM IND INH —

AO

-1" -Y TIJ _

-Y n IND INH —

— I , I PD — -SMAJTlO | . | 1 | . - -Y MM4 M -

-Y A?fAb — "V * • irf

-Y IS 3 —

-YMM7 D«_

.— — -Y A9

• T PD -lunr AO >— "''""""""""

AO

AO

AO

AO

i LTD_ -"" pLZU
i — i j . . . . . .

• Y IS IND INH —

• Y MCMBECSW —

AO

I

•Y T« KG SW — I

3

"T ' "

U|

TL
•Y TtltG SW —

A

LD

LD

• i

i

i
-Y MVBDI

1

I -Y ni

--iDATAIINDI -Y U IND INH

i 1 i '
REVISIONS

**"

A

;.t.a nonet o(*»i»io. a.ti «-.

k^/ff-^T ^^^.fr/^SE" K HJ "i
tUlSPT ^£Z«?AlVA/.lV,'r>/C/</-V6£r p /-i-f

—

-

-Y MM« Dl —

-Y MM IND INH

-Y TR9D

•Y n IND INH

— *S DATA 2 IND 1

-YMM10D*

-YM» IN1 1> INH

-YTIIO

-Y IS iNblWTT

:
H
"H

-YMMll Dt —

-Y MM iND INH —

-Y nn —

-Y n IND INHH

•YMMI2DR —

I 1 -Y M* INtl INH —

LD — -S OAIA J IND 1

1 -y TR |2|

LD -S DATA 5 IND 1

-YMBtun —

i n

LD

LD

-Y MM IND INK

-Y Til

-Yft INO'IN

— -S DATA « IND 1

-Y MBR14 OR —

-Y MM IND INH —

LD

>- PD — -Y nil NO INH

A
*YMEMIEGSW —

^

A REFERENCE

os!os.o».
OS. OS. 07
09:09.01
01.13.01
09113.01
09:13.03
09:13.04
OS : 13. 05.

......

' REFERENCE DRAWING

AO

AO

AO

rtO

AO

AO

AO

AO

AO

AO

AO

AO

:

T
1 1

>-»— i — t—

o—l 1 —

J IH

L
"^r J ~r1 1
' T I

>— 1 1 —

LD

LD

LD

i n

LD

LD

LD

LD

LD

LD

LD

LD

A 3 T «

L
' LD

LD.

'i MOP *tai oVoiieiVi"!, tBtiTmviN* BO »«eine*n»»

- , "££«""" '•«" """;» "£$^0/0
: *u,ssL

|T"W",i.'!K.lisw:r" 2*?tfL.
i i n.ei i n»ct - B«« . yjj

..u]

I ^
... 1 » . I « 1 i \ e - 1 s 4 | 3 |

^)STATE

»*i

**

_ -I DATA t IND

-S DATA « IND

— *S DATA 9 IND

- -SDATA 12 IN

— •! DATA U IN

.rrig.n

VODEU •

E

1

J

D I

D

Dl

D 1

to;

01

c
DI

D 1

— *S DATA 13 IND J —

— +SM(MlUFf

:."::?.
,-«"' HHER»»IIOII»t BUSI«E!S OCNIIEI
'"/If FIDHil imtBI BlvlSlfll

t/iJu ""'

'••** MEMORY BUT

££' '"."' "t

BESS DECOONO AND

TED REGISTER OR
EG8TER DATA

At IND 1

Alt IND1

B

IMI*W '•"

CORP.

6900906
•cut *t IIKUT 23

2 1

: Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 23)

V-10-127



_». • X

• I t T I I • . 1 • 4 • S Z | 1

INPUTS OUTPUTS

V AI 17 - INHIIIT GAIt A 27
YA3 17 - MAI3ICAD 27
Y1DM 23 - MAIStEAlT 27
YtBft IS - ID Wt M.Y
Y SYNC A 23 .75 M
Y SYNC 1 13 - ID Wl [X-Y

* - ID \Mt DIY
.2} Z7

• ID WIM.Y
.13 U

- ID MIOIY
.73 17

.73 n
. • tO WtOlY

.23 Z7
• ID WltXY

.23 Z7
> 10 Wl HY

.73 26
-SPTCROGATEA 26
•SPTCftDGATE B 26
-SPTCWRGATEA 26
•SPTCWHCATEB 26

-YCPYI — A 3 1
A 3 1 (

-Y SYNC A— ' '

)

L4 ,c,,,- ^

-YCrVI —

A ' "— A ,- r ^^

out

-Y INHIBIT GATE

»Y RD * WR OLY
2.79 0

r -v 15 CATC A

. 1 -Y.DM-J

M LJ • . • I — -SPTC RD GATE A Y O I Y A — 1

-Y ffBSi — i

^_J|L_J ,,,A-J_
1— -Y wi 6*H A

0.73 A

-Y ID.VWA- I x | 1 ru | |UUi | 1 ru 1 A L

r r
. „

B

r-n.viro- 10 _J

ALD PAGES

OS. S
OS. 3
03. S
OS. 3
03. 3
OS. 3
03.03 20

- 1 —

L I -t

U|

READ

•?UTS ~| 1 JOpJ Ur , BEVIIIO«» 1 j
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-YCIO IB - FOtCIAl
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INPUTS

SIGNAL

• COW 070
• CODt 074
- COM 100
- coot 104
• iNHcm
. MACH RSI
- KMNH
- «ST INT
- SITINH
- DATA BIT. M
-V DATA BIT 12
-YOATA BIT 13

ORIGIN

34
34
34
34
31

31
31
31
42
42
42

OUTPUTS

SIGNAL

Y N ADM 414
Y N ADD* 415
Y N ADH 416
Y N ADD* 417
Y N 13 LATCH
Y N 14 LATCH
Y N IS LATCH

-Y N 16 LATCH

DESTINATION

31
31
31
11
36
36
36
36

REFERENCE

ALO PAGES

01.n,01.i
Oi. 10.05.1

— 0:.20.06.1
05.20.24.1

-C INTRPT 13 — h

-Y «ST INT —

Y CODE 070^

•YMACHRST-

*Y INH CT«l-

-Y DATA BIT 13-

h

- - T INT 13 LATCH

AO

10

|_Q _ -SINDB 13

>- .Y INI ADO* 4

-CWT.PTU- h

u
MACH mi—i

INHCTIL

n

AO

10

RT~
IckllS KT

U'lTH CHAISE.:;,

h
-Y «ST INT —

YCODt 100 —

1

1-3

j

1

T A >— -V INT ADM 416

-Y iNHcm—i

EH.

AO

10

1-3

r PD -f- LD -«

I YIWT16UATCI

LD — *S INT 6 INOI

— -Y INT ADDt 4

REFERENCE DRAWING

PROCESSOR INTERRUPTS

F 6900906

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 33)
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„

INPUTS

- Al
- Al
- A3
- A4

- A3
- AA
- A7

- A9

- CIO

OU1
SIGNAL

-Y Al .Xl.il

-Y At.XJ.A3
-YlT.Al.A3
-YX1.XB.X3
-YA4.A5.a

-Y XS.X3.A4

-r -YA4.X3.A*
-Y Ii.A3.AA

0

C

-YA1-

.-YXJ —

-YX3-

-Y Al —

- Y A 3 —

-Vll —

-YX3 —

-YXT —

-YXJ—
B -Y A3 —

-Y Al —

-YJ3-

-Y A3 —

-YXT—
-Y Al —

-Y A3 —

REFERENCE
A ALD PAGES

05.08.01.1
03.08.01. 1

05.08.02.1
03.08.03. 1

05.08.04.1
03.08.03.1
05.08.06.1
05.08.07.1

03.08.08.1
05.08.09. 1

*•• •••r: .*r

7
7
7
7

8

1

I-PUTS
DESTINATION

35
35
33
33
35
35
35
33
35

-Y

-Y

AI —

A3 —

A4 —

"n

-Y Al —

'

A

A

A

A

A

A

'.

A9 —

>-

i
i
i
i
•
i
i
T

'

I

-1

H :

^~
>-
>-

I '

I

I

- 9

OUTPUTS -

-Y IJ.Xl.H A 33
-YX7.X1.XVi 35
-YA7.XS.X9. 3S
-Y X7.AI.X9 13

-Y CIO 204 7
-Y CtO 110 J
-YCIO 124 70
•Y COM 000 31
•Y COM 004 31

-YCOM 01 0 11
-YCOM 01 4 31
-Y COM 010 11
-Y COM 014 31
-Y COM OX 32
-Y COM 034 31
-Y COM 040 31
-Y COM 044 31
-Y COM 090 32
-Y COM 054 32
-Y COM 060 31
-Y COM 064 31
-YCOM 070 33
-YCOM 074 33

-YCOM 100 33

-YlT

Y X 3

-Y X3

— -YXJ

_-vXS

— Y
X*

— -YX7

h

XB

PD — YJn.n.JC

—

1

pQ — .YAT.X3.ra

PO — YXT.A2.X3

IPQ^ -^-v XT.XI.A;

PD —V *!.«-*.

1 • 1 . 7

OUTPUTS

-YCOM 10*

-YCOM 110
-YCOM 1

i - -Y COM 1
-YCOM 1

. -YCOM 1
-YCOM1
-YCOM 1
-YCOM 1

-YCOM 1
-Y COM 1
-Y COM 220

-YCOM 774

-Y GATE 11 AAA

-Y GATt 11 AM

-YGOOE 240

SicSiS
-Y CODE 264
•TOO 114

-Y-a—
-YX3-

-Y A4 —

-YJCS —

-YA? —

-YA3 —

-YXJ —

-Y A4 —

-Y A9 —

-YXJ —

-YJH —

-YAl —

-Y A6 —

-Y A4 —

-YX3 —

-YA6 —

-Y JEZ —

-Y A3 —

-Y A6— <

-Y A4 —

-Y A3 —

-Y AA —

-Y A? —

-YXfl-

- Y A 7 —

-YX5-
-Y-W —

-YX7 —
-Y A8 —

-YA7 —

•-Y AS —

-YX? —

-YA7-

-Y A8 —

•

A

A

A

A

A

A

A

A

A

A

A

A

A

>—

> —

0

>—

>-

33
33
37

37
37
37
39
39
39

.1
42
43

36
42
39
39
a
8
'1

I

I

—

—

I

I

I

—

—

—

I

I

I

—

PD

PD

PD

PO

PD

PD

—

—

r
r

r

a
—

i|-

i

i

PD

PD

PD

PD

PD

PO

-YPB —

-Y BO 1 * >-| '

• 1

L i - —

r l ~

.;;r A 3

T'
1 • 1 9

A — I

-Y jn.n. Jj—
YJE1.J5.JB -YJd.JQ.JB —

.Y XT. J3.A) —
— .YJU.J3.J7 -YJO:Ja.JB —

-YiT.n.Jt5—
^-Y JB.Al.JC .YA4.J3.JB —

-YA>Ji.«».—

-Y IT.IZ.AJ—
^-YJU.AS.JO -YA4.JO.JB —

-YiT.ja.ja-
YJZ.J3.AA -Yi7.Al.Ja —

-YA>.ri.iTA-

-YlT.J3.A3 —

YA4.J3.AA .YJ3.JU.JB —

-YAJJ5^9A-

-V JT.i3.J3-J
— .YJT.A3.AA -VA4A3JB —

-Y A>. AJ.A5.A—

-YiT

-.-YA4.A1.A6 -Y A4

-YA7.I

-YJ1

Yi7.JS.J9A -YJQ

I3.A3 —

Ai.JZ —

ijBA —

.n.n —

.J3.A6 —

~e.» A —

-Y JT.I3.A3

Yi7.JB.J9l -Yil.J5.A6 —

-Yir.i3.ja—
^-YA7.JO.JW -YA4.Al.AA —

-YA>.A8.i5 A—

-Y iT.i3.A3 —

Y I7.A8.JW -Y A4 J5 A* —

-YJT.I3.1T —
— -Y A7.A8.i7 -Y i7.A5.Ai —

-Y i7.Al.A5 A—

— -Y A7.AB.A

PQ — -Y XT~.A7.A3

-YA4.A3.AA— A >-

-Y A7.AB.A9 —

-YAI.A7.A3— I |

-YA4.A5.A6— J A b-
-Y A7.A6.A9— j \

i 0

.'

-YiT.J3.A3 —

? -Yil.JU.At —

-Yi7.Ai.T9A—

-Y AT.AT.AT —

-Y A4.A3.A6 —

-YA7.AI.A1.A —

-Y iT.JC3.A3 —

-Y A4.A3.A4 —

-Yjn.i3.ja—
-Yjn.A3.JZ —

-YS7.T>.U.A-

-Y JT.J3.A3 —

-YA7jTfl.T9.A-

A >

A >

A >-

A >-

A >-

A >•

A >

A >

A >

A >

A >

A >

A *

A >

A >

A i

A

A

— I Y COK 774

— I 1 Y COM 773 . '•

8 | 7

1

i

O
0)

! 1 -YA7. . —

-Y IT.iZ A3

L Of) Y G A T E B I A M -YA4.JJ.JZ —

-YA7.a.n —

H
- 1

j
- 1
- 1

- 1
- r

_ i
- 1

- 1
- 1.
- :

*Y COM 000

4 . J

A

A

»-

-

I

I

-YXI.XI.I5-

-Y X3.A5.XZ —

-YA7.XB.jra-
*Y COOt 004

-Y XT.XJ.A3 -

-Y XI. A3. XT -

-Y A7.XS.JW —

-YXT.X

Y COM 010 ' -Y A4.A

-Y A7.X

-YXT.I

YCOM 014 -Y A4.4

-Y A7.J

-YXT.

Y COOt OX -Y AT.
-Y A7.

-YXT.

YCOM 024 -YXJ.

-YA7.

-YXT.

— -Y COOt 030 -Y A*.

-Y A7.J

J.X3-
3.X5 —
B.X? —

I.AJ.̂

3.JO —
3.X9 —

U.A3-

CT.AA-

ra.x9 —

CI.A3 —

CJ.AA^

a.w —

•J.Afl —

a.x?-

-VAt.XI.M-

- -Y COOt 034 -Y A4.X3.AA —

-Y A7.XB.W —

- -Y COM 040 -Y X7.J

-Y A 7 . J

-YAT.J

--V COM 044 -Y X*.*

-Y A7.J1

1.X3 —
3.A4 —

a."—

3.AA —

a.x?-

-YA7.Al.X3-

— -YCOOf 030 -YA4.AS.AA —
-Y A7.XB.Ifl —

-V XT. XI. A3 -

- -YCOM034 -YA4>S.A« —

-YA7.X8.X?-

-YA1.Al.Aj-

- -Y COOt 060 -YX4.Al.X5 —

-Y X7.A8.X9 —

-Y XT. XI. A3 —

--YCOM OM -YXI.X3.XJ —

-Yl7.AB.A7 —

- -YCOOE 070

-YlT.IJ.X3 —

- -YCOW074 -YA4.X1.XJ —

-Y X7.A8 I? —

Y CODE 100

Y COOt 104

I I • « . • [ • >
4

A

A

A

A

A

A

A

A

A

A

A

A

A

A

-

1 1

A

•»
1 i

'REV IS IONS

U/8-K-r RELEASE - R i#i
UJI&PT REDRAWN WITH CHANG? l-l-f VODER

— YCOM no

-Y CIO—

I

-

>-

—

-

>-

I

I

I

I

I

-

-

>-

>~

-

—

>-

I

I

I

-Y XT.XJ.A3—
-Y A4.X3.XJ—

-vXT.XI.X3—

A > •• ' J — -Y CIO 114 -Y XI. A3. 9^

-Y XT. 13. A3—

-Y ja.A3.xs—
-Y X7.Ai.X9 —

-Y J

YCOM 110 -YA

-Y t

-Y-l

— -YCOM 114 -Y t

- Y J

- Y X

Y COM 130 -Y X
- Y X

T.xj.ra—
4.A5.X3 —

•7.AI.X7—

TXI.A3—

3!«j!x9—

T.xi.ra—
3.X3.M—
7.AJ.CT—

-Y IT.XI.A3—

— -YCOOE 134 -Y XI.XJ.AA —

-Y X7.A8.Xff—

-Y xT.Jd.ja—
Y COM 140 .Y A4.X3.A6 —

-Y X7.Aa.X9— •

Y COOt 144 -YA

T.XJ.A3-
4.X3.A4—

7.AB.X9—

-YAi.XI.X3—

YCOM 130 -YA7.Ai.A4—

-Y X7.AB.X?—

-YJ

Y COM 13* -Y I

- Y X

T.X3.A3—
3.AI.A6 —
7.AS.X9—

-YiT.xj.n—
YCOM 160 -Y A4.AS.AA —

1 -Yir.xj.A3-
1. f— -YCOM IA4 -YA4.A3.A6 —

| -vJC7.AI.JB—

I

I

I

H 1

-Y XI

— YCOM iTo -YX;
-Y A.

-Y I

— YCOM 174 -YX:
-Y A

-YX1

Y COM 200 -Y AJ

-Y A

-j ' -*T3

1

rAT.13 —
.X3.XJ—

T.XI.A3—
I.XJ.XJ-

-XJ.IJ—
.XS.XJ—
.A8.X7 —

-Al-At—

L -YiT.J3.J3 —
A ) I YCIO 204 -YJ3.AJ.JO —

-Y CIO — -Y A7.A§. J9 —

A >_ I

1 "
A > — 10 — Y ao no

-Y cio— occrocMf*

«IT *YB

OUttlBI . KIM

4 3

r.ij.As—
I.A5.XZ—

E OR

"""."

;;•,•„,

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

0
_A -.

A

A

-

-
-

I

1

I

I

I

I

'

I

-

3

H
> —

>-

>-

>-

I

I

I

I

'

'

Y COM 114

—YCOOE 220

-r— Y COOt 114

-YCIO- " ̂  i -"'«"

— -Y COM DO ' ' '

— Y COM B4

Y COM 240

YCOM 144

— -YCOM 230

— -Y COM 234

YCOM2AO

YCOM &4

.

— -Y COOI 170

.,

Y C

OM 174

DM 300

I Y COW 304

I YCOM 310

I U-Y CODE 314

I

' I

AWING

#-ff- &• $.
UIDSTATE

....... .....

"ftfir^ f>. '

1 -Y COM 310

Y COM 314

MM «• •«•«•,«• «• MttllkL I MM llTIH
IDIHTIfTIHt HO. •'Win*"™" e, UOIII (Mai MJ BO,

^1

rzo*

fyfc

1 t
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Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 34)
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c

0

+ - . . -
1 • 1 • . I T | - f ] 5 - 1 - 4

INPUTS

SIGNAL

- AI.M.AJ
- Al.AJ.AJ

- AI.A2.Aj

- A4.AS~.A6.

. A4.AS.A6
- T4.AT.A6
. A4.A5.A6
- A4.A3.A6
. A4.AJ.A4
- A>.AB.A-
- A7.A8.A9
- A7.AB.T»
* GATE Bl A6A
- GATf 11 A6I

c

B

REFERENCE
ALD PAGES

Oi.M.".
05.08.12.

. 03.08,13
05.08.14. •
05.08.15.
05.08.16.

...«..*

ORIGIN

-Yli.l3.A-, —
-Y A7.XB.X9A —

-Y AT.AJ.A3 —
-Y X3.Ts.X6 —
-Yl7.Xff.X?A ,

-YX7.XB.I-A—

-YA4.ATXS —
-YX7.XB.X9A

-YJTT.AJ.I3 —
-Y A7.A5.X~ —
-YA7.XB.X7A—

-YAJ.AS.X- —
-Yl7.Ja.X9 —

-Y AT.A2.X3

-Y X7.XB.A9A — .

- • -Yl7.XB.A9A—

-TXT.AJ.I3 -
-vX3.Is-.A6 —
-Y X7.Xi.I7A—

-vAT.A2.A3
-YX7.X3.A6 —
-V A7.XB.A7A

-YAT.A2.~3 —
-YA4.X3.Ai —
-YA7.XB.A7A —

-YA4.X3.A6 —

-vXT.A2.X3 ~~

-vA7.XB.X9A—

-YAT.A2.A3 —

-Y X7.AB.A7A 1

-YAT.A2.I3 — '

-Y A7.XJ.X-A—

-Y X7.XB.A7A—

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

-

, — -

—

I

I

'
'
I

I

I

I

I

I

I

I

I

I

I

I

u

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINEDR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINEDR

LINE DR

LINE DR

— ^ cio an '

-CCIO 006

-CCIO 016 '

-CCIO 046

-CCIO 054

-CCIO 062

-CCIO 066

LINE DR

"JUNE DR

-vXT.A2.X3 —
-YX3.I3.IS —
-Y A7.XI.X9 —

-YXT.A2.A3
-YX3.X3.A6
-YA7.XB.A7

-vXT.Aj.X3 —

-YlT.AI.A3 —
-YA4.I3.XS —

-Y XT.AI.X3
-YXZ.A3.XJ —
-YA7.XJ.X7 —

-Yfl.A5.XS —

-YA7.Xf.A7

-r-XT.A2.A3 '
-YA4.A3.AZ

-vXT.A2.X3 —

-Y A7.X8.A9 —

-vX3.X3.A6 —
-YA7.XB.A7 —

-Y IT.AJ.X3 —

-Y A7.XB.X9

' -YXT.A2.X3 —

-YXT.A2.A3

-Y A7.IB.X9

-Y XT.AI.X3

-Y A4.A5.A6
-YA7.Xi.A7 —

-vXT.A2.X9 —
-YA3.X3.XS —

-YXT.A2.A3 —
-Y A3. 13. AS —

-Y XT.AI.X3 —
-YA4.A7.U —

-Y A4.XS.XS —

A

A

A

A

A'

A

A

A

A

A

A

.A

A

A

A

A

. A

—

—

->-

I

j

•i.;

i

i

i

i

i

i

i

i

i

i

i

i

i

-
-

~

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINEDR

LINE OR

LINE'DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE OR

A

A

A

'

>-

—

i

•i

i

LINE DR

LINE DR

LINEDR

' ' 1

o • :' ' . ' • • " ' • - . ' . : ' ' -
- - • ' • • - o : • • . - .

W • . ' • • ' . ' : •

-C CIO 106 ' - -

— < CIO 111

-CCIO 116 . - , - i

-CCIO 122 . , . ' ' • '

< CIO IK

-C CIO 132

i < CIO 136

-C CIO 142

-CCIO 144

— -c ao ii!

-C CIO 156

-C CIO 162

-C CIO 166

-C CIO 177

-C CIO 1 76

-CCIOJOI

-CCIOJOt

-CCIO 212

-CCIO 116

-YAI.JfI.JT3.- —
-Y X3.I5.XS

"-Y A7.XI.I7»—

-YA1.X3.A3 .
-YXJ.XS.XS —
-YX7.XB.X9l—

-YA1.JTJ.X3
-YA4.X3.XS —
-vX7.XI.X9B —

,-Y A4.XS.XZ

-YAi.A7.X-
-YAT.A3.XS —
-YX7.XB.X9B —

-Y I3.AS.XS
-Y A7.XB.A7B—

-YA1.XI.X3 —

-VX7.XB.X7B—

-YA4.AS.XS —

-Y Ai.JtI.X3 —

-Y A7.XB.A7B— i

-Y A7.XJ.A7B —

-YA7.XB.A7i

-YAi.X3.X3 —

-Y A7.XJ.X7 B—

-Y X7.Xff.X9B —

A

• A -

A

A

A

A

A

A

A

A

A

A

A

a

-

r

i'

i

i

i

i

i

i

i

i

-

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE OR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

LINE DR

" I

— : -CCIOOOl "

.1

-CCIO 003

-CCIO Oil

< CIO 013

CCIO 025

-CCIO 035

1
— - -CCIO 031

1!

i

• - 1

REFEF

I hisT

- 1 i

-YX7.XI.X7i-

-V X7. XB.X9 |_

-YAI.X3.X3 —
-V X3.X3.XS —
--v A7.X9.X7

-YA1.AT.A3 —
-V X7.X3.AS
-Y A7.Xff.I9

-YA7.AJ.X9 —

-YAi.Xj-.X3 —
-Y Xf.A5.X7
-V A7.JtB.A7

-Y A7.Xff.X7 i

-Y A7.Xff.X9

-VA4.Ai.X5 '
-VA7.X5.X9 — ,

-V A1.X3.X3 —
-V JO.X5.A6 —
-YA7.X5.A7

-VA1.XJ.A3 1
-VX3.XS.A6 .
-YA7.XB.X7 1

- -YAi.XI.A3 — i

-YA7.Aff.A7

IENCE DRAWN

11 H llOMf
•OL 01 01

*»•""•" •:::• •••••::.
i iii ii IICHII TOIC**HC( 01
I i met i *i»ci

' i d -

s ' . - ' _ ,

• Ji ^
• I 8 | 7 • - - . i . _ - B . ~ - - -| , . - , . . . 4 - - . | |j - » .

— . — • , . . . - - . - . . . . 4 ^ . . . . . . > .

i
REVISIONS

•TW

A

A

A

A

A

A

A

A

A

A

A

A

A
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-

INPUTS

- CIO
- COM 134
- CODt 114
- cooe no
- INT 1 LATCH
- INT 1 LATCH
- INT 1 LATCH .
* INT 4 LATCH
- INT S LATCH
- INT 6 LATCH
- INT 7 LATCH
- INT S LATCH
- INT 9 LATCH
• INT 10 LATCH
- INT II LATCH
- INT 12 LATCH
- INT 13 LATCH
- INT 14 LATCH
- INT 15 LATCH
- IWT 16 LATCH

-YPA A

-Y CIO 154

-Y» A

-Y CIO 134

11
14
14
14
11
11
11
11
n
c
J3
12
B
n
0
12

U
13
53

-

-YK A —

-Y CIO 134 —

•Y lU A —

-Y CIO 214 —

-Y« A —

-YCIO 214 —

- Y f C A —

-V CIO 214 —

-Y FA A —

-Y cio no—

-YPIA

-Y cio no

-Y K A

_

'Y CIO 230—

•Y CIO 154—1
'Y CIO 214 —
»Y CIO 220—

*C DISCI IN 1 —

•CDBCIIN2 —

•C OOCt IN >—

REFERENCE .
AU> RUES

03.11.01.)
OS. 13. 13.)

* OS. 13. 14.)
03.13.13.1
04, 11. U.I
03. 13. IT.)
03.13.11.)
w.ii.rt.i
03.11. B.I
03.11.1).!
03.11. a. 1

1 — '™| . 1 . 1 » 1 , . . . [ . ( 4 1 , 1 , . 1 . , . < ..

A

A

,_

i-

. I . 1 7 I : . I 5 . 1 . 4 I

1 ""G'~l i •
OUTPUTS ll 1 1

siic^s ,r ' — ' •'a°""-
-Y SCIS 10

t -YSWrUGI20 —
•Y SWPREG A 20— '
.Y SWPREG A 23 1 -Y CIO 2301-

*r SW PREG A 22*- I -YSWMEG 1 2l —

.YSW*EGA25-| -YCIOIW-

— 1 'I U -Y 00 134 A ' ' -V CIO 1141.-

-Y SW MEG 1 Hf—

I -YC,0,3a -» cionc.™

A

A

A

A

A

»-

»-

^

I PD --YCI01S* -YSWMKJASIGN-

-Y CIO MOA _

I PD --VC101M -YINTILAICM-

' 1 ' -Y CIO IMA _

-Y SW MEG 1 1 —
T - -Y CIO 330A

-Y CIO 330C —

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

A

A

OR

LT

LT

LT

>-

-

-Y INT 2 LATCH —

-YCIOI3K —

>Y SW MIG A 3 —

-YSWMEGt} —
r^-Y ao cm -Y cio noc —

PO -A- I — v cio em-
-Y INT 3 LAICH —

-Y CIO I34C —

-YSWMEGA3 —

-YaOJMC —

y_ -S DISC*

| 1 -Y SW MUG 13 —

<DBCI,N4_ LT >-^f° -YCI02K.-

>-!— '
<««,- LT. >-i~ -YC,0,5C-

-lOBCi
1143 '"" -YSWM£G A 4-

-Y IW MEG M —

.Y CIO 230C —

-Y INT 3 LATCH —

-Y CIO IMC —

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

1J
>—

>-

hJ
n
>—

>—

>-

>—

>-

>-̂

»—

>-.

O-l

)—

>-<

>-

- I _ «J »-

-YIGI — ̂

, I - A° ^

w"Irn-. I _ AO >-

- i -| ! 'Y10"i
-Y CIO II* _

. -Y SW httG —
113

-Yaoaoi—

-Y CIO 2ia —

-YSWUKJ —
124

-Y CIO 2201—

~ I — I

•YCIO2ia —

.y|0) -YSWHKJI2S-

r̂~i
- 10 T "> ~

- Y P B A — 10 -^

-YIG 14—.

- I -AO >-

>— Lj _ A O > -

-Y 1C 13_̂  .

j _AO »

"""V-L.
r _AO >J

-Y cio 2n —

-YSWKEG A3— .

-YOOIK-

-Y s* nuc i s —

-Y CIO 23X —

-Y INT 6 LATCH —

-YSWMEC A6 —

•Y CIO IK —

-Y SW MfG 14 —

•Y cio noc _

-V INT 7 LATCH —

-Y CIO 154C —

-Y SW UK A 7 —

•Y CIO 2K —

-Y IW MIG 17 —

-Y CIO 220C —

-Y INT • LATCH

-Y OO IMC —

. -YSW«(GAI_

-Y OO IK —

-YIWKECII —

-Y CIO 22X —

-Y INT V LATCH -

-YCIO IMC-

-YOOIUC-

-Yswmoit—
-YaonK —

AO

AO

AO

t
1

AO
1
1

AO

1
AO

i1

AO

1

Ao
ji
AO

1

AO

l

AO

AO

1

AO

1 .
i

AO

AO

|vo

1
AO

i

AO

i

AO

i

b
1

1
-V INT W LATCH —

•v ao IMC —f/vo

>-(

>-<

>H

>—

J-I

>H

5-̂

>H

>-

5—

»H

J-I

>—

>-<

>—

»-

h I -AO --L

•"OI-|
^ i _ AO , ,

"K'^T-i.uu
•"«"»— 1L —

r _ AO , ,

—>-!.
, I _ AO. .

"yl°'V-i
I -A°

-YIG J— ^

IT-L- i - A0 ' —

•YIG *-^

! _ AO .

g<]

§
oa>

•YSC
IIITS

-Y SW «£G A U _

•Y CIO IK —

-YSW.HEGI 10 -

-Y ao noc -

-Y INT 1 1 LATCH —

•YCIO IMC —

-Y SW UK A II _

-Y CIO 2K —

-Yswmc» M —

. -YCI0220C —

•YSC
CUTS -Y INT I2LATCH

-Y CIO IMC

-YSWMEG A I] __

-YCIOII4C —

-YSWitEGI 12 —

-Y CIO 22DC —

-YINT 13 LATCH —

-YCIO IMC —

-Y SW «EG A ll -_

-YCI02K —

-YSWFUEGI 13 _

-Y CIO Z2OC —

-Y INT 14 LATCH —

-YCIO IMC —

-Y SW MEG A U -

-Y ao IK -

-YCIO23X —

-YINT IS LATCH —

-Y CIO I54C _

-YSWMEG A IS —

-YCI02I4C-

-YSWMtGI IJ-

-Y INT 16 LATCH —

-Y CIO I54C —

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AU

AO

>-

j-i

>~

>-

y-

y-

>-

>-i

D—

y->

y*

>-

D-

3-i

>-
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-YIWMEGI ll—
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-YSWMEGt »-
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•Y SC C IITS—
*Y SC 1C IITS _

-YCO« 134 _

-YCIO —

-YCODE 214 —

•YCIO—
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-Yao—
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INPUTS

SIGNAL

- IOCPSMV
• UOCIC TILT AN!

OIATE
- CIO
- COW 110
- CODE 114
- COOt 130
- COM IJ*
- O*IA ii SIGN

DATA 11
DATA M
DATA II

- DAIA U
DATA II
Ef * MGH

MAC GIN
MACH 1ST
SCC TIANSFB
SCC TRANSFER

MJANDCTIN
NIK
5CPS MV
RED MAG

ORIGIN

46

a

3S

18
38

IS
39
38

OUTPUTS

SIGNAL

- v ADDRISS GATE

-vT

. T

- a
T

TCi
u
TT
OCILTCM
MINT CON-

ntois
. HEADY

SPACE
TILT AND

OTA TI GATE
TUT SELECT -
PRINT DATA L
STRT RESET

DESTINATION

n
38
38
18
38
38
U
38
38
38
38
38
38
33,66

38
18
38

36
38
70,71
38

-YCIO—.

-YCODE 120 —

*Y PRINT ALPHA NUM

-Y CODE 124 —

.— .Y PtINT KC

>i I —YF.INI

-Y CIO—

-Y CODE 130 —

• Y MINT OCT

>-!• ' I —-Y PRINT OCT

-Y CIO—

VCOOE 134—•

— -Y PSINT CONTROLS

«Y PBINTCONTHOU—

•DINT ALPHA NUM-
— -Y POINT ALPHA • NUM • CTRL

•(T CONTROLS —

*Y PRINT OK —

•Y PRINT OCT :̂

-YSG 3 —

-YCPZS —

Y PRINT ALPHA' —

NUM • CHI

-Y DATA III S—

Y PRINT DEC —

Y DATA III 3—

*• "IN? ocr—

Y DATA in i—

-V DATA (IT 4 —

-Y MINT MC —

-Y DATA III 2—

-V HtlNJ OCT —

-Y DATA III I —

-Y PRINT OCT —

Y DATA III SIGN —

PD

PD

-Y PRINT DEC —

-Y DATA IIT SIGN —

Y PRINT DATA L

1-2
PD

PD

vY DATA (If T

Y PKINI CONTROLS

1-2
-Y PRINT CONTROLS

-Y PRINT OCT —

REFERENCE
ALP PAGES

OS.09.IH.

Oi.09.02.

05.09.03.

03.09.04.

05.07.03.

03.09.0A.

OS.09.07.

Y OC1 LTCH 2

PD

PD

-Y PRINT Al̂ HA *

<r

•Y RESE1 LC

DLY

OLY

\\VlV rtflTP 'rV.F'.SE;: M-f

-VET —

-vB —

AO

— -Y SPACE CODE

-Y PRINT DATA L—I j

-Y BLOCK TILT AND ROTATE— '

Y WAIT FOR SHIFT—
-YGflTE L-

IILT SELECT

-Y1DCPSMV-

YGO TO UC —
-Y LC LATCH —

n
-YG010UC —

-Y 1C LAICH —

AO >-»• I

10 —*• PD

—*WLC SHIR MAG

—+wuc SHIFT MAG

— tY UC SHIFT

-YGATE L-J

Y SCC IRANSfEB —

—-Y NORMAL RESET

-Y PRINT OATAL— HPD

Y SPACE CODE —

-V STRT RESET

*Y MACH RST —

-no CPS MV —

• V STRT

PD 1 T — +Y gTi?T flfstT

Y SCC IRANSfEl —
PD 1-fY RESET LC

Y WAIT FCR SHIFT-

•Y SCC TRANSFER—

Y TYPR KEAOY
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rr= * . . — | _ 1 . j — ; - j-

(HPUTS OUTPUTS

- TtlTAND *Y BLOCK TILT
OTATE G*n 37 AND IOTATE

. 4 37 -Y SCC TIANSFEI

. B 37 -YTAIANDCtTN

. C 37 INLK
E - 1 37

- T 37 *Y HF 1IGHI
. j 37 IMAIGIN
. 1 37 *Y RED MAG

- TTITSEIECT 37
- niNICONROU 37
- AA 37
- AA , 37
* MACE 37
- READY 37
- » 37
- IT 37
* STRT RESET 37

D

C

-YAH —

vn OR >— PD —

B

A

REFERENCE

Oi. 09. 08.1
09.09.09. 1
03.09. MM
03.09.1 |.| -

• ROTATE GATJ— i*j -y PUNT CONTIQU —

g :»I o
1 .,._ AO >—

3?
37

-

IOTATE GATE —

f— I RELAYDR - *"•' 0>
10

-Y «INT CONTIOLS
-Y 4 —

' -Y TUT, ULEC1 —
, . OLS

, '

1 -^ AO > * i --T.I

' ' ' ' -Y TILT SELECT —

ROTATE GATE —

-.;:- AO >-

-Y TUT AND

-»*- AO ) — '

-Y AA —

»Y ST

'-Y TILT SELECT —
,; -YMtlNTCONIiniS —

— I RELAY DR -**« "* '"^

-YUCKTMUUtGIN —

Y
 H

:-vniTHucT —

r ' ' 1 -YM'

T -Y .7

-YB —

-Y TUT AND
1

C
v T

! i -Y scc
-v , - AO 3

•OTATE GATE —

/, 1 1 I"* A )— '
AO >-. - v » -_ ,

AO >-" -YTILT AND , ,

' -YM —

,.,_ A - |_

•vn A 1 OR
.vn- | L_

1 I — -vm ;

OR ) '
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-vi- A ) — 1

L. '
-V «i
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A

A

RT RES

A

A
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ET— 1
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OR ' RELAYDR

>-^

»Y SPACE -l

A

I

riANSF
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* — J
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I

-YTIl
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INPUTS

SIGNAL

- J*l

- m
- 2YS

- axs
SYS

32*5

ft'xS

I2BXS
TlSYS
I56XS
J56YS
512XS
MJYS
CODE 140
CODE 144
CODE ISO
DATA BIT SIGN
DAIA BII I*
DAIA BII 17
DAIA BII 18

DAIA BIT 10
DAIA (II II
DAIA BII J?

DAIA BIT }4
DA IA BI [ is
MACH RST AI
10 CPS MV
FREE RUN SS

ORIGIN
40

^
41

40

40

40

4O

40

41

4)

34

34
34

4?

4?

42

41

4?

41

47

47

42

4!

45

46
46

OUTPUTS
SIGNAL

- IX

- IX
- fr

- 4Y
- ax
- BY
- lax
- I6Y

- 32Y
- MX

- 12B>
- I?BY
- asex
- Z56Y
- 51? X
-Y5I2Y
-t RST X REG
-Y RST Y REG
-Y SCPS MV
+Y300 CPS

DRUM GATE
-r 3co CPS

C A R R GATE

DESTINATION
40

40

xo

40 '

41

40

40

*0

4|

40

40
41
37

40

41

iCH RST AI —

— -Y PEN UP

FJ

Y RST X BEG

-Y 300 CPS COUNI DOV

-Y 300CPS COUNT DOWN-

-V X COUNT 0-

-Y D«UM DOWN-

YCABB IEFT PLOT

REFERENCE
ALO PAGES
05.10.01.1
05.10.01.1
Oi.10.03.1
05.IO.OJ.I
05.10.OS. I

-Oi.-I0.06.1

-YCIOX LAICH —

-Y DAIA 111 IS —

-Y CIO X IAICH —

-Y OAIA IIT 24

Y RST Y REG

-Y ClOt LATCH

Y DATA BIT SIGN

Y CIO Y LA1CM

-Y RSI Y REG

r~

"-2

l o

-Y CAM HIGH!

(YCA« RIGHT

1 T +~i j~
9:«-*IS£C

r

Z.BMHC

Y X;

•YCIO YLAICM

(-Y PA3P)

-V MACH RST AI —

L^

r
(-Y COUNT GATE)

• -Y 300 CPS COUNT DOWN

—-Y 30O CPS

COUNT DOWN

REFERENCE DRAWING

—-Y PLO1IEI READY

r CARR LEFT

f CARB RIGHT

-Y PEN UP • PtN DOWN KESfl —

-Y 300 CPS
COUNT DOWN

—Y 300 CPS CARR GATE

H
3
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CIO LATCHES
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INPUTS

SIGNAL

-YBX

-Y J2X

-Y64X
-Y IZ8X

-YIS6X

-v SI IX

-Y 300 CPS

DRUM GATE

ORIGIN
" OUTPUTS

SIGNAL

-Yixi

YlxT
YlXT

Y"3JxT

YliTHi
YBCR
Y JTIxT

DESTINATION

I — PD
1*1

J

A 3

1

~-Y (SI X REG •

-Y TxT —

-Y2XS —

-Y3X5- A

,J

1
u

-YT3B —
-Y5JB —
-Y 4XS —

REFERENCE
ALP PHCE3

OS. 10.10.1
05.10.11.1
03. U. 13.1

-visa—

-YES —

fl

J
Y Jx3 —
Y IX —

-YTxS —
-Y2K5 —

-YBIXMO-

PD

II

-YIB —

-YJJR —

PD

_YB3_
-YTS5R —

— PD

a
-YT55

'-YES—
-YJJ5

PD — -ylro

u>

n

JT
y fB -

YKI-

YTO5-
Y335S-
YMXJ—

-Y 558 -
-YlJB -
-vRS-

-Y TUB -

J

Hrf YODER

-YlS!—
-YSB—
-YZS—

.JT
-YE3 -
-Y 153 -
-YB3 -

.-Y1JJ3 -
-YH5S -

-Yl!8 —
-YK5 —
-YZ3 —

-YlBB
-Y J335
-YSJB
-Yiwn —
-Y HS3<5 —
-Y3TS5

PD

1

-Y1XS

-Y»S ]
-Y4S —
-YjM

-Y I6XS

-Y32X5

-YSEB

-YTH3B —

PD — -Yiras

REFERENCE DRAWING
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INPUTS

SIGNAL
- IY

• ?Y

- BY

- 3?Y

- IJBY

- ISOY

• SI7Y

CARR GATE

ORIGIN

39

OUTPUTS
SIGNAL

-YIY5
-YT75
-Y4Y$
-YfiYi
-YI6YS

-YMYi
-Y II6YS
-YZ54YS
-Y SllYi

DESTINATION

39

I — PD

[ » PD

JU

Y y/5— /\
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î l

s »"| |»". ?J/£jL_ fa, fî  r RqnninR
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-YC7C5

T ,,-. pn

-YC7CJ

I — PD

E

AO 5—1

_ IQ -VO.N

AO >—

1 D

An i

Y CYC4

c
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INPUTS
SIGNAL

- cTPTi
- CEOAC
- CYCO
- CYC3

- CYC4

- BBC
- DSMSOA

- fUKT
- mam
- MIA
- SttA
- or
- !T7
- IK"- m
- TKFEU

- ItOPJ
- TEOT4
- m
- 28DDISO
- 3&DT5T5ci

-Y fORCE m _'

-Y ERR *GT

ORIGIN

71

OUTF

SIGNAL
- cTTB
- CTB
- CYC 3OI 4
- En
- EH

- NHOKl

- SCETBS

vrs
DESTINATION

61, 63
66
6V
50. 61, 63. 66
», 61,49, 63

64

63

-YCFW — I -i— PO YNCI

PD

, -
-YCFT- I - PO — YNCPZA

— VNBIO -YIBTT-

-Y CYC3 - -
-YT1OP3- ^ I
-YCtTB— I
-YKPB-T .—I .

_ pO - - Y C T R S

-Y NPHA A —

-YN»0> —

{

-YN8G l —

-Y ML A —

•y EM TEST—

AO

10

n

M

LD

i
— -Y CO SMI*

— *S CESSMIIINO

. ______ u

KHQ^
10

flU >— |.

•Y ERR TEST— JQ

-Y HCn A —

-YCTO —

-YCSC —

-YRTB"—

-Y aoono

R£FCREMCE
ALO MQES

03.03.01 .
03.07.03.
03.0J.03.
03.03.04.
03.03. U.
05.03. JS.
03.03. K.
09.03.27.
03.03. a.

-YNCPZA —
-Ycnts—
-YGSC —

-Y KTRS —

-Y SB6T50—

AO

AO

-««»OfCMND

-Y EH HT— I
-YCTAT3—

-YCTPT3—

-Y CUR—
-YCCHOK1 —

-Y JTT*-
-Yin-

LD

PD

OR

[<r
RELEASE

REDRAWN WITH CHANGEJ!M-:>'

L|
Pn

-Y ERR TEST — Ir^

-Y NCPWA —

-Y CYCI—

-Y NCPW A —

-YHTB"—
-YCYCl—

-Y D5MSO A—

AO

Y NHOKI—

-Y CYC3 —

.Y NCfW A —

-YRHBKT-

-Y CYC3 -
AO

LD — SCESIMSCINO

-Y CESSMM —

-YC?CJ—
OR

M_

10 ~~\
- PO

HEKtHtNCk UHAWING

CEfflAL COMWUUTO*

F 6900906
|....,62

T

Figure 10-28. PTC Second Level Logic
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REFERENCE
ALO PAGES

01.07.03.1
OS.M.05.1
05.01.0*.I

-Y NPHi A —
-Y NBG4 —
-YCYC4 _

-YCTTB —

-YtlOfJ—

-Y Elt IISI — I

-Y CYC3 —

-Y Ml A —

-YCtt —

Li

INPUTS
SIGNAL

•Y noono
-Y noono

-v cents
-YCYC3
-YCYC4
-Yin
•YtMtST

-Y IU TEST
•Y CSC
-Y Ml. A
-Y Ml A
-Y NPMA A
-Y NPHI A
-YNPHC A
-YCAC
-vSfTns
-Y SYVO M
-Y SYIO H

-Y IAAM 1 A
-Y IAAM1 A
-Y TAAW2A

-Y TAAD»3 *
-Y TAAM.1 A

ORIGIN

33
33

INPUTS
SIGNAL

-Y fAAb«4A
-Y TAAb*3~A
-Y ncf «t
-Y nor i

-Y I1OP4
•Y n SYVO n
-Y n SYVO n
'Y asm M
-Y ntSYi i pt
-Y TRCP4A
-Y 5ECK
-Y TRCP2A
-Y ERR

ORIGIN

53
S3

15
55
15
60
60
60
60

72
46
62

OUTPUTS
SIGNAL DESTINATION

-Y CtAl 3 63
-Yctsm u
-Y £(6A£ 62
-YlM INV 50
-YNA13 66
•YSOEC 48

,-J

PD

-YOtn

l-Y CAI1) -Y NCf 2 A —
-YfTOT —

-Y aoorso—
-YGSC —

-Y ^4CP^ A—

-Y NAU —

-Y BDDT5D—

-YGSC —

- Y ERR TEST —

A

A

ll LfT

LD —-SCDUIND

1-4

-t ERR~RST 1

— »I CEA13 (NO

-Y Ett T(SI —

-YNIG6 _

-YCYC4 —

-YlYTTTF —

•YJISYL1 n —

-YTISYlOfl —

-Y BW 1ST — J

l_D — •scan HIND

REDRAWN WITH Ch4AN&E:\

REFERENCE DRAWING

•H l°""l

SERIAL COMPARATOR

6900906

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 63)
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_

I 1 , | a l T

INPUTS
SIGNAL ORIGIN

Y AO* COM? 6*
Y CO HI A «9

YKSSUD 62
YNHOFC1 62
YNiW 63

f YNOR 65
YNOR 65
YNOT« 65
YNTtS 62

OUTPUTS
SIGNAL

-Y SSMtt DM0
-YSSMtt DM] '
-Y SSMtt DSI
-Y SSMtt DSI
-YSSMtt 052
-YT5WIDS!
-Y SSMtt 053
-YSTHBTB3
-Y SSMtt 054

-Y SSMtt IMO
-Y SSMtt IMI
-Y SSMtt ISI

-YSSMMIS2
'YJ5HHT57
-Y SSMtt (S3
-Y55HBFT53
'Y SSMtt IS4
-Y lira* isa
•Y SSMtt SYIO
•Y ssMtt sni

-Y NCfY A — -

o -Yd- A
- -Y KUMD —

-Y NFH1 A —

-YNCPYA— -

-YCST- A

-Y NCtY A— -
-YCT— A

-Y NPHI A —
-YNKJ3— AO

-Y &SAD —

C -Y CD 1ST A — JQ

•YAMCOMT —

>— I — PD

>— I — PD

)— J 1 — -Y SH SSMII

"i r
'— I —

rpc

DESTINATION

-YROR- A v , T AO >-|
-YUOn— ** A (-Y NHOP)

(-Y KHOP) AO >^
-Y NMOK1~

66
M

-Y SET SSMtt IS— i •

-YNIG7— 1

A > T "T
-YNHOfC.OKTIS— ( I

1 L2

— YSnsSMUDS . - L
.Y 1ST SSMBI t-. —

-Y DIS SSMDR A —

— Y SET SSMM IS

+
-. 1 . . I 5 . 1 4 | 5 _ ! - . _ « 1 , |

-Y SSMIt IS2

| Y SSUII IS'

TTLj k

A —

IMI

.

1 " -Y SET SSMM IS •

- PH -YtsTSSMiiA r- -—i i 1
-- A , j L

 r«.«
-YNHOKIOtTIS— .

" ' 1 1 Lp
1 1— -Y SSMIil IK)

PQ _ -Y RST SSMM 1 -Y 1ST SSMM t _j ^ L-f "~\-

-Y MS SSMD* A^J LO

-Y SET SSMDI A:

— -Y DIS SSMDI A

>— 10 -• PD

-Y CORSTA— 10 "1 1 —
• ' | PC

-YN»G1 —

B AO
-Y AM COMf— •

-YNIGA —

A
-Y NHOTCI ot »s—

ALO PAGES
05.02.03.
05,01,07
05.02.0B
05.02.09
05.02. 10
05.02. 1 1
03.02.23

-Y SET SSMM IS — .

-YNIG9— j^ ^ |

I — -Y SET SSMU A -Y NMOfCl Ot TKS^ 1 ' 1

Lo

>i I - ' Jf-Y RST SSMII 1— .̂ — J

— PD U-Y SET SSMM 1 -YWSSSMWA 1

O

o>
CD -Y sn SSMM os — |

.YNKIO- | l_

A >-H I * -Y SSMII Ml

PD t •• - i T
U I ' ' ' ' 1-2 ---YOTTO

1 -Y NHOTCI 1 1

I -YWSiSMMI 1 (_

REVISIONS

^(fS-KT

A C^HftPT f

LD — *SSSMDtDS) IND

-Y SH SSMM IS 1

eitoiMion o.it c« »w«,,.t

RELEASE ^f'f ̂
!CDRAWN WITH CHANGED /-i-^ VODER

C

-"°0'° . . T *- *-r«M..m,
-Y SET SSMM DS 1

-YNiC" ft >~ I T-YSSM»0»
-YNHO.C,_ H A , [

°" m ' ' ' ' ^2 1 -Y ISMTTDS

1 1
in — "V «*"* -Y 1ST SSMII A 1 • *-

'" IWL> I

-Y DIS SSMM 1 — J Lo

-YSETSSMMI — -

-YSETSSMM OS 1

:YNW" A 3— I -.--YSSM..OS3
-Y NMOKl H J A T

oi m ~ i 2 1 1-"™"
-Y 1ST SSMM A 1 « L.

. Q _-Y SSMOt -Y DIS SSMDR B 1 l_2

" -Y SET SSMD* 1 —7

YNHOfCIO«m— 1

-Y 1ST SSMU 1 — — - J r, L

r~-Y DtS SSMOt A— J

-YSETSSMORA —

LD -+SSSMDIDS3IND

I* SSMU SYIO

•1 _ D

"-2

- LD ~ ** ISMOt 5YU> INO

-Y SET SSMU DS— -.

-Y NKJ7— I— | L«. -Y SSMII OM1

A ) I T
YNHOK10HT1S —

Lp ,_ -Y SSMII OHO

|

-Y DIS SSMOt A 1

-YSETSSMM A —

LD ~*S SSMD* W3 'NO

-Y SET SSMII IMI 1

— LD ~*S SSMDI IA DMI IND

L2

J A >^ I • ••--Y SSMII IMI
-YNHOFC1ORTRS— _ 1

-Y SSMM IS4

Y SSMBR IS4

-Y SET SSMDR A —

-Y SIT SSMM IS 1

L- i \
.YDISS

-Y

«- -f SSMII ISI

_2 j -Y UMlI 1ST

IITT L
»»A — 1 1-2

-Y SET SSMBR OS 1

-YNMOfCI_ 1

y-L— u-Y *ST SSMBR A__ 1 Ml < —

LD — 'V is^So "v SET SSMD" * ""•"

.Fu
-Y DIS SSMM 1 — J

-Y SET ISM DM —

LD -*SSSM«DS4IND

REFERENCE DRAWING

«"o VQ" «?MKiiiri>iM

™.""=—=W*^Ui «

.';,'."'• .VSi", ,..!„ """ wsraiE r-3H
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Figure 10-28. PTC Second Level Logic
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INPUTS

SIGNAL

-Y Al

- A3
- A4

- A3
- A6
- A7
- AB

- ML A

- MTT
- OPI
- on
• on
- OP*

- TAD*

tlAl

TCCT
TUI

TTO
TKA3
nco
T1A4
TCQ
ItAl

TIB
TtAA

TEG
TIA7

nro
riAflrra
TIOAI
TIOA1 .
TKOA1
TIOA5 -
TIOA3
TRJI3

-YUOA4

-YT1OA3
-Y T1OA3
-Y TIOAA

-Y TIOA7

-Y CD RST B

*Y FORCE Z
41-9 AND 0

-Y FORCE C
Al-9 AND 0

ORIGIN

7
7
7
7
7

7
49
49

B

•B

,7
tt
it
36
36
M
36
16
16
36
16
36
36
16
36
36

1*
11
31
31

31
SI
11
31
11
31
31
11
37
11
3169 r

UROS

*>l-4

-Y OPI —

-YQP2 —

-YOP3 —

-Y OP4 —

INPUTS

SIGNAL
Y TtOAB
YTK5AS
Y TIOA9
YIH5I9
Y TIOP1
Y TIOPT
Y «OP1

Y TfCFT
Y r»OP3
Y Tl'OFJ
Y TIOP4

ORIGIN

si
SI
SI

OUTPUTS

SIGNAL

- *PI»ui
- XcrtCi

- AD*MA3
- ADHlAl
- AMUA4
- ACHWUU

• AOUltAl

- AHUA6

- AMMA7

- ADtBtAB
- A&tUXB
- AMJU9

- ADtUOPI
- AOIUOPI
- ADUIOP3
- AMUQM

- OAC

- osc

>ES

6f

AO

10

An

AO

AT\

T" PD

T
T PO

J

T PD

^J
r̂ PD

IN

J

TO*

I

I

I

I

Y NOP1

• Y NOM

T fll

-YAZ-

- Y A 3 —

-Y 64 —

AO

10

AO

10

AO

10

AO

10

t

"f

T

^

I

I

I

I

Y MAI

YNA3

—

-Y CD
-YHIT —

-YN« —

-Yiro_

.Y NA3

-YFTO

-YNA, _

.YRH-

-Y NA3 —

L2

*

*

1-2

L2

-YA5_

__

-,„_

-Y,J

-Y A9_

_ -YAQtllA

AO

10

AO

AO

10

AO

in

AO

10

I

*~T~ !

j j

3 i

»-»— i

T

1

— -Y ADI1IA3

— -Y AOaM

— -Y iBnna

3

REFERENCE
ALO PAGES

03.03.01.
01.03.01.
01.03.03.
OS.03.04.
03.03.01.
05.03.0*.
01.03.07.
01.03.13.
OS.03.Z3.

-Y NOP1 —

-Y H5P1 —

-YMOP2 —

-Y NOP2 —

-Y NOP3 —

-YNQP3 —

-Y «P4 —

-YNOM— i

>*

1-2

1-2

1-2

—- -Y AORBROP1

— -Y AOUIA7

- -- Y AORQROP4 Y NAf — — -Y ADCBRA9

,FiH5 <0

Figure 10-28. PTC Second Level Logic
Diagrams (Sheet 65)
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f "'-:;. " ' i *
r 1 i — ' 1 s 1 T r~r 5 r ' -. ' 3 rn — 1

INPUTS

YTktMl IA 4
Y nisi
Y nfisT

e YTH53 «
Y nii4
Y"TH5J
Y RSYIO 4

-

-Y SSMII OS1 —

-YTIDT1 —

-Y SSMM DS2 —

-Y TIKI —

-Y SSMII OS3 —

-YTIB53 —

-Y SSMII DS4 —

-YTIDS4—

INPUTS

-Y AM COMf
-Y AQU COM?

-YCIK
-Y Ell
-YMt A
-Y NAI3
•YNIIS
-Y SSMM OMO
-Y SSMM DM1
-YJSMMDSt
-YSSMM OS1
•Y SSMM DJ2
-YUMU DS2
-Y ISMM DS3
-Y SSMH DS3
-Y SSMM DS4
•Y SSMM OS*
-YSSMM IMO
-Y SSMM IM1
-YSSMM ISI
-Y SSMH ISI
-YSSMMIS2
-Y S&MU ISI
-Y SSMU (S3

-Y SSMM IS4
•Y SSMBMSl

AO >—

AO >-i

AO >—

-Y SiMJI K! —

-YTIDSI—
AO >-.

C

-t ISMIIDS3 —

-Y T1DS2 —

•Y UUII K3 —

AO >-

AO >-H

-Y IUAII Ki —

-Y TIDS4 — AO J-l

-Y SSMtl OM1—

-Y TIDMO—

A « „ ....«-

^J— 1-Y SSMII DM0 —

-Y TIDM1—

REFERENCE
ALD RACES

OS.02.I1.
OS.02.1I.
01.02. 13.
05.02.14.
05.02.15.
OS.01.16.

AO >— 1

-Y

-Y ML A

INPUTS

-Y SSMM SYIO 64
-Y SSMM SYll 64
-YiTO 11
-Y TtDMO 53 .Y SSMM mt—
-Y ROMI S3
-Y HOSI 55 _Y ntSYlO —
-Y HDSJ ss
-YTIM1" S5
-Y TtDS3 55

"Y not* 55 - -Y ***** a}—

IvTiDTi 55 -vTHiT—

OUTPUTS
SIGNAL DESTINATION -Y SSMM isi—

-Y DATA [MS IN- 6B • -Y TOST—
-Y DDSC2 " 69
-Y DSMC 69
-YP55SC 61

-Y RJTD 69 .Y SSMII 113 —
-YTETTB *»
-Y DTOR CPt 68 -Y TOST—
-Y OTOR CP2 68
-Y OTDR CP3 68

-YTfFST—

-Y TUMQ IA—

-Y SSMtR SVLO—

-Y IISYll —

AO >—

AO >-

AO >-

AO >—

AO 3—

AO >-<

AO >-

-Y IIISI —

-Y S5HHTT57—

-tnt.S3-

-Y SSMII ISJ—

-Y SSM1R IMO—

IY TUMI IA—

-Y NTO— |

1 ̂ .̂,̂ _ A >- — (

1— 10 1 -YNAI3-

AO >-

AO >-H

AO >-

AO >->

AO >-J

H 1

':':':-\\ '\

.10*-

-YMIA- "

. . --
 ;

 .' -YAMCOMT—

• ;. •':' -v 111 re—
.'..'.>• ''•'.'•;•

1 . j -,Hm.._j AQ ̂  | l | 1

Hpn . ,1 u (-tasaii

' • > : ;-;. • )

:... -YNfMAA-

• : . . -YNIC1—

T 1 '
i

+Y SW Ali DATA —1 *Y NPHAA—

' V. V " »YSWAIJ1A— I — - —

.:' -•; -Y MLA — 10 — 1 | PD - — * -Ystim
.-' ". j 1 • -YNFHAA-

; *v sw ns * I — "Y N*GI

1 L— I — YtTTTtT

f
-Y NTHC A—

1 " i 1

-.mr I

• .
.

RE
— 'Y DATA OS M

— ^-j '—* — i r 1

A -,

I""/,"]—

Zh i— i
OR >•

A —1 : :

A U__T ..

OR -

. A -

REVISIONS

A 4&IIBPT BEER5SeNl.WlIU..£BAK55 /^'f • VODER

E

i

A ) — I — PD — Yorawi

H'1 j- v

Lj -YNCPZA-1 «-2

^ ... .... .-- .— . . . . -Y DISCI

•— H

? C <

> ' —r A _ i _»]-„«»

FERENCE DRAWING

"f"H; A >- I - PD -*~»

-.•-. ''..;i,W— J. ' ' ' '

YKfYA— -
. A >— • I PD — YDTDRCP2

"" -." ' •' """- . "... "

SS5."'" """"Sl^TgtVi-1 2) '"t"""'0,!;.L..!0?,l.",Et5? S,1fSim ""•
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INPUTS
SIGNAL ORIGIN

- AMUAI
- AQRWAI
- ACMBIA3
- AMIIAJ
- AMBlAi
- AMBIAt
• AMBIA7
- AM HAS
- AMBIA*
• ADtllAl A
- iDtSIAZ

- AWBFIT A
- AMUJU a

- AWMAB
• AM MOP 1
• AMUOPI

~ - CT5T5T
- CDCST 1

- HI A
- NCST

A >—
-Y SIT INSDI—

°

•Y 1ST INSM —

-Y AMWA2 —

A >-
-Y SET INSM —

-

•Y RSI INSM —

A >-
-Y SET INSM —

* c

•Y «ST INSDI -

-Y AM8IA4 —

A >—
-Y SET INSM —

-

- • !

«Y 1ST INSM -

-Y AOtilAJ—

A 3-
-YSET INSM —

*Y «SI INSM -

A >-

>Y «ST INSD* —

'Y AMHA7 —

A >-

REFERENCE
ALD PACES

OJ.03.OI.

01.03.11.

•Y

1

LiU3

J

1

L-3

J

n
LH
j
~i
^
j
n
Li
j
n

LTI

J
~i

1-3

J

• 1

OUTPUTS
SIGNAL DESTINATION
AM as

-Y ADWAI—

A >-
-Y SO INSM —

•Y 1ST INSDI -

A 3—
-Y SET INSDI —

- PD — 1 LD [—• SINSOAIIND

•Y 1ST INSM -

-Y AMJIOTI —

A 3-
-Y SET INSM —

- PO LD —SINSOAIIND

•Y »ST INSO«-

-Y ADKB«AI —

-v rxs IAD* —

i nPD

-Y SET IADS -

-Y AOHgHn —

A 3-

•Y SET IAM-

-Y AMU A3 —

A >-

— PQ — LD ~"s INS °AS (N°

-YSET IAM-

-Y ATJoro —
A >-

— PQ LD — *s INS OA6IND

-YSET IAM-

- PD LD — 'S INS OA7 IND

• 1

n
Li

j
1
i .,L3

J

1

L^

J

|

L^

J

n
L^

j
~i

L3

J

n
1-3

J

•

-[PD]

- PD

- PD

- PD

- PD

- PD

- PD

7

.Y ADCttAV—

A >—
-Y JIT INSDI '

LD -'SINSOA8IND

A >-
-Y SET INSM —

LD —SINS OH IND

•Y 1ST INSDI.

A 3-
-YSET INSM —

— LD — 'SINSOF2 NO

-Y BSI INSM-

-Y AbUBAJ —

A >—
-Y OIS 1AM —

r LD --SIAAI INO

-Y SET 1AM-
-Y ANiKAi—

-Y DIS 1AM "

•Y SET IAM-

A >-

t- LD ~*s 1* A3IND

J

-YSITIAM-

.ynma- ft ^
j I-Y DISIAWI —

r LD ~*S I* WND

..,,
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Volume V

LOGIC SYMBOLS

In the list that follows, each type of logic symbol on the PTC ALD's is described.
Each typical AID symbol is shown with the corresponding symbol (if any) used in the
simplified logic diagrams on figure 10-28; some of the circuits indicated on the ALD's
(such as resistive loads and diode clamps) are not indicated on figure 10-28 because
they perform no logic function.

The two letters on the third line down from the top of each ALD symbol (see figure
10-6) 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

C
R
S

• V
w
Y

Voltage Levels (Nominal)

Up Level

+ 1. 30 VDC
+12. 0 VDC
0 VDC
Special
0 VDC
0 VDC

Down Level

-1.25 VDC
0 VDC
-12 VDC
Special
-48 VDC
-6 VDC

Note: The "Special" levels indicated by V are explained in the
description of the logic circuits to which it applies.

Circuit Description

1. AND. The output of an AND
circuit 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 output is a
"0". The AND circuit may have
two or more inputs.

2. AND-INVERTER. This cir-
cuit 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 -

— 0 1 —
2 A

- A
B A
Y Y
0 2 B A
7 F 2 4
D G T -

1 — 0 3^ — '
2 E

The func
substitut

tional s>
ed for "

Second Level Logic
Symbol (used on

figure 10-28)

A —

A 0—

rmbol"+O" may be
-A".

Logic Symbols-1



Volume V

Circuit Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-28)

3. SENSE AMPLIFIER. The
sense amplifier is a gated differ-
ential amplifier that senses "1's"
at inputs A and B. The amplifier
is enabled when input C is a "1".
When a "1" is sensed at inputs A
and B, the signal is amplified,
rectified and sent to a detector.

4. STROBE DRIVER. The
strobe driver provides a signal
to strobe the detectors. The
strobe driver inverts and ampli-
fies its input signal.

5. AND-OR-INVERTER. This
circuit performs the logical
AND, OR, and INVERT func-
tions. The relation between the
inputs and outputs is the same
as the AND-INVERTER circuit.
However the output transistor
of this circuit allows the out-
puts of several AND-OR-
INVERTER circuits to be con-
nected (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.

6. DELAY. This circuit
delays only the positive transi-
tion 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"l" output.

A —

B -

C -

A M
B A
V Y V
0 2 A A
6 A
A P

— 0
4

1
D
2—'
C

A
B A
Y
0 2
6 C
H F

n

M

Y
A A
1 4
F -
i —

- A OH—
B A
Y Y
0 2 B A
7 D 1 5
D G U -

1—0 2 —'
3 F

Note

The functional symbol
"+O O" may be substi-
tuted for "-AO".

X USEC

D L Y
B A
Y Y
0 1 B A
1 A 0 1
A Q Q -

1 —'
2 A

X USEC

Logic Symbols-2



Volume V

Circuit Description

7. DETECTOR. This circuit
is a strobed Schmitt trigger that
produces a " 1" output only when
one of its associated sense
amplifiers senses a " 1" and the
strobe input is a "0".

. .

8. DIODE. This circuit is a
diode clamped to -6 VDC.

XTN 10 UF
[

•̂ -

9. DRIVER TERMINATOR. This
circuit is a signal shaper, invert-
er, and low impedance matching
device.

10. INVERTER. The output of
this circuit is the inverse of its
input; a "1" input results in a
"0" output and vice versa.

ALD Symbol
(typical)

A —

B —

D E T
B A
V Y Y
0 2 A A
6 C 1 9
U G R -

— 0 3 — '
6 C

Note

The"j
input i
amplii
input i
input.

—

- • -

\" input is the
rom the sense
ier and the "B"
s the strobe

L - 6
B A
Y Y
0 1 B F
7 B 2 6
A Q N -1 — o i — '

3 E

L T
B A
Y Y
0 1 B A
4 A 2 5
Y Y N -

L— 0 3 — '
2 F

1
B A
Y Y
0 1 B B
3 C 1 7
D H B -

1 — 0 2 — '

—

—

—

3 F

Second Level Logic
Symbol (used on

figure 10-28)

B — SA

A— DET ~

None

— DT 5—

•_~T ..! ~~.
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Circuit Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-28)

11. INVERTER (POWER). This
circuit performs signal inversion
and amplification; a"l" input
results in a "0" output and vice
versa.

12. INVERTER-OR. This cir-
cuit performs signal inversion;
a "1" input results in a "0" out-
put and vice versa. The output
transistor of this circuit allows
several INVERTER-OR circuits
to be connected ("OR'd") to-
gether. A "0" output from any
INVERTER-OR circuit of an
"OR'd" group of circuits will
force a "0" output from the
group.

13. LAMP DRIVER. A"l"
input causes the LAMP DRIVER
to turn on its associated indi-
cator lamp; a "0" input causes
the LAMP DRIVER to turn off
its associated indicator lamp.
The input-output levels are as
follows:

Input

"1" (-6 VDC)
"0" (0 VDC)

Output

0 VDC
-12 VDC

Note

One side of the indicator lamp is
connected 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 difference
of volts across the lamp lights
the lamp.

1
B A
Y
0 1
3 A
D F
— n

P

Y
B A
2 0
Q -
9 —

- I O
B A
Y Y
0 1 B A
3 A 1 7
D H C -

—0 1 —I
2 B

I
I H—D

B A
Y S
0 1 B D
3 F 2 6
D G S -

1—0 6 1
5 B

Note

The "DI" functional
symbol represents
"Driver, Indicator".

Logic Symbols-4
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Circuit Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-28)

14. LINE DRIVER. This circuit
functions as a signal driver and
low impedance matching device.

D L
B A
Y Y
0 1 B A
4 B 2 3
U G T -;

1—0 2 —
3 E
Note

The "DL" functional
symbol represents
"Driver, Line".

15. OR-INVERTER. This cir-
cuit 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.

- O
B A
Y Y
0 1 B A
3 F 1 4
C F V -

—0
3

2 —I
C

Note: The functional symbol "+A" may be
substituted for "-O".

16. OR-INVERTER-OR. This
circuit functions in the same
manner as the OR-INVERTER.
The outputs of many OR-
INVERTER-OR's may be con-
nected (OR'd) together. A "0"
output from any OR-INVERTER-
OR circuit of an "OR'd" group
of circuits will force a "0" out-
put from the group. This cir-
cuit may have two or more
inputs.

17. OSCILLATOR. This cir-
cuit generates a square wave
signal (0 VDC to -6 VDC) at a
2. 048 MC frequency.

- O O
B A
Y Y
0 1 B A
1 A 0 1
A X P -

1—0
2 A

O S C
B A
0 3 B D
4 F 0 9
S P E C

1—0 1 —'
2 D
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Circuit Description ALD Symbol
(typical)

Second Level Logic
Symbol (used on

figure 10-28)

18. POWER DRIVER. This cir-
cuit provides circuit matching
and power amplification. A "1"
input causes a "1" output; a "0"
input causes a "0" output.

D E
B A
Y Y
0 1 B A
3 B
D F

—0

2 2
R -
2 '

5 C

Note

The "DE" functional
symbol represents
"Driver, Emitter".
The output portion
of this circuit is an
emitter follower.

Armature

19. RELAY

Relay
Coil

Normally
Open

Normally
Closed

Relay
Coil

20. RELAY DRIVER. This
circuit functions as a level
shifter to enable a "1" to ener-
gize a relay coil.

R L Y
B A
Y Y
0 3 B A
6 F 0 7
S P E C

—0 1 —
4 E

D R
B A
Y V
0 1 B A
3 B
A B

2 6
N -

21. RESISTOR. This circuit is
a 100 ohm resistor connected to
ground.

100 ohm

~0 1 ~
5 D

Note: The "DR" functional symbol represents
"Driver, Relay".

NoneR
B
Y
0
1
Y

O
A

1
A
J
n

V

B
0
K
i

Y
A
1

2 A
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Circuit Description

22. RESISTOR. This circuit is
a 6. 2K resistor connected to
-12 VDC.

6.2K
AA A A 10 vnr

i 10 UF
_L

23. RESISTOR. This circuit is
a 3. 6K resistor connected to
+12 VDC.

3.6K
— WV— +12 VDC.

24. THERMAL RESISTOR NET-
WORK. Resistors in this network
are shunted across the memory
current supply to control the drive
current supplied to the memory
core array.

25. SINGLE SHOT. Any or all
of the 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 tran-
sition is coincident with the trig-
gering transition of its input. The
nominal duration of the pulse is
shown above the symbol.

ALD Symbol
(typical)

^^__

R - 1 2
B A
Y Y
0 1 R AV 1 - D f^

1 A 0 1
A J W

1 — 0 1 —
2 A

—
R + 1 2
B A
B B
0 7 R RW £ D D

7 F 0 2
0 R 3 6
— 0 9 —

3 A

'

—

R
B A
Y Y
0 2 A A
4 D 2 1
A K 6 -

n l

—o

—4 (

2 F

X U S E C

^^^"

^^™""

. — " •

- S S

B AA
Y Y
0 1 B J
7 C 1 A/ \~ 1 *f

A Z K -U —
— 0 1 — '

3 F

Second Level Logic
Symbol (used on

figure 10-28)

None

None

—

R

— —

X USEC

— ss —

Logic Symbols-7
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Circuit Description

26. TRIGGER 1. This circuit
is a bistable device that becomes
set (1) if the " 1" Set Input be-
comes a "1" or, (2) if input A
is a "0" and input B changes
from a "1" to a "0". Similarly,
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".

27. 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)

—

^__.

—

T
B A
Y Y
0 2 B A
8 B 1 8
H F T -

—

4 F

— ^~

~~

T + D E
A

Y Y
0 1 B A
7 C f\ Or 0 7

H F -
1

4 A

—

Note

The functional symbol
"T + DE" represents
"Trigger and Driver,
Emitter".

Second Level Logic
Symbol (used on

figure 10-28)

B-j_ i
" I " bet
Input

11 1" Reset
Input

c-l
D

BP-"1" Set
Input

T2
11 1" Reset
Input

r

Set
Output

Reset
Oufput-

bet
Output

Reset
Output

Logic Symbols-8
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GLOSSARY • . : '

In the list that follows, each signal name used on the PTC Second Level Logic
(figure 10-28) and the ALD's is listed and described. The signal names are listed in
numerical-alphabetical order in the "Symbol" column. The second column, titled
"Figure 10-28 Sheet Number," lists the sheet of the Second Level Logic Diagrams on
which each signal originates. The third column, titled "ALD and/or Figure 10-4 LN
Number and Symbol Definition," lists the sheet of ALD's and/or the Signal Interface
List (figure 10-4) or which signal originates, and the definition of the symbol.
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ô

s
O «
o o

S 3
o o

« -o
o o

oI
CQ

S -
o

u i ~
tt
Ul

Ul
o

1 i
o u

Ul UJ
o o

!liUl VI Z
ac ac
Ul Ul O
u u o

c oac z

i z1 i
Xu 5 ?

Glossary-10



Volume V

og
s

— z M

*
*n
.1
UI

u

•0

in
z*
u
UI

UJ

^A
UI

u

O
U

TP
U

T

S

UI

5

u
UI

u

o
UI

5
M

M
V»

Z

o
0 0
UI
Z UIo o
S 3
< 0

3 U

o
K
•9

0

u

0
UI
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ô

•D

<S

(E
C

IS
T

FR
 

B
IT

 
7

««
a
VI

. »4
o
*i

0

IM
0

(A
O

O

o
o
tu
VI
ee
tu

Z

ID

0

IA
O

e
o

•31
w'

o — —IM IM M
« A £&B« ^0

« tf «
a a S
u o o

*tt

«M
IM
CD

O

a

IM
N

e
o .

««

o
o

1
o

•N

o
o

IA
<M

O

O

o

IM

er
o
Q -

IM

O

O

§

I
o

«

s
to
o

*

o
to
O

S
IA

O
to
0

S
O

0

I
o

1̂0

S
o

K

s
o

•o

'CD

g
o

Glossary-25



Volume V

Is" H
P*^ ĵ
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ô
fte
M

|f\

O

L 
2

 
G

E
N

E
R

A
T

E
 

IN
H

IB
IT

VI

«

Ul

3
CO

0
X
u
X

w
0

•*»

^
|f>4

O

VI

Ul

0

**

I
M
to
f»
0

CC

toto

O
Ul
ac

Ul

3
CO

0
X
Ul
X

(M

(̂
0

lA
o

9

to

to

Se

Ul

5

Ul
u>
u,
a>

at
o
Ul

-
(M

o
1

—

0

f*»
o

• ^
0

rE
R
 

B
IT

S
 

1
 

TH
R

U
 

S
 

IN
C

IC
A

T
O

K

î
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Û

2 !r
co o
h>> fc»

z z

" "

z
ou

Ul
to-

at
ac
Ul

to"

5
Ul
o
o
0

03

O
Ul
to-

ot
Ul
z
Ul

°

o

o

o

o

to.

M

Q

ff

^
g

0

fc»
z
«

TO
 

G
E

N
E

R
A

T
E

 
T

V
P

E
R

M
R

IT
E

R
 

O
P

E
R

,

N
T

 
D

E
C

E
L

 
T

V
P

E
R

M
R

IT
C

 
C

O
N

T
R

O
L
 

L
E

V
E

L

U
C

T
IO

M

— r aco at •• >.
Ul Ok U VI
VI U" Z
3 ui O M

^-1 at to. to.
U Ul Z Z

ui Z ac at

O 0 O O

9- V «> —
O O O •<

0 O O O

O O O O

«A

o ^
at • Z ac
•» to-

O UJ U* Z
0 0 0 -

z z z z
ac ac. at ac

2
to.

M«
at

Ul
1A
ac
Ul

Z

o

S
o

o

to>
Z

rT
8

z
at

T
V

P
E

R
K

R
IT

E
R

 
C

O
N

T
R

O
L
 

L
E

V
E

L

J

to.
U
O
%o»

Z

oc

o
e»
o

o

o

*T
8

«
Of

4|

Ul
ac
or
Ul
to>
Z

ac

£

=

o

I

o
S
*
fc»

ac

<
to>

U.
O

ac
Ul
u.

z
ac

S
*«
to>

Z

•4

r-
•4

P4
^4

Ô
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Ô

Ul
VI

Ul

z

•4

tt.0
tt
a
Ul

Ul

z
u/

Ul
VI

N

tft

ô

Ul

o

o
«

oz

N

«
Ott
tt
Ul

Ul

z
Ul
3
9
Ul
VI

N
M

u,

^.0

Ul
VI

' Ul

z

«M

tt
Otttt
Ul

Ul

z
Ul
3
O
Ul
VI

IM

^

Ô
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ô
m

o

f4>

X

Ul

o

z

u

M

'«
o
1
0

^. o
l»»

•«

X

Ul

u

K

0

. 9

IA
O

1
o
+
0

m

*

I

Ul

0

*

u
Q

te

— '

IA
O

1

O
«f

O

'-I*

S

N

Ul

U

X

u
Q

4."

^ ;

IA
O

1

e
*o
«

o

1
N
Kt

Ul

Ul
to

0

5
g*•

IA

IA
0

1

O

0̂

m

g

M

Ul
X

Ul

0

X

o

+

IA
O

1
0

ô
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î
a
«

I
a
a

• ~
a

i

I

S

M

U

i

«

u

4

a

Glossary-74



Volume V

i 
1
0
-4

 L
N

 
N

u
m

b
er

w

I
•iH
fe
FH
O

^O
(^
CJ

S

D
ef

in
it

io
n

^H

1*H

^>
"*

73

§

U

9
at

V.
a

to

Ul
VI
at
Ul

z

|p4

(ft
«4

Cl
o

FC
R 

C
O

U
N

TE
R 

B
IT

S 
7 

TH
R

U
 

9

U
at
Xu

o
•< <
Ul
« Ul

u
ui at

•« O

l«l 1—-t ec
o

in
-• Z

o
in eco u.

B
U

3at
to
f^
•1

Ul
VI
at
Ul

z

m

m
p4

|̂
O

••1

X

Ul
I/I
at
Ul

s
•̂rf

Ô
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Data display shift

register 2-89

D (cont)

Data selection 2-75
Data storage 2-75
Data transfer 2-73
Data transfer control 2-84
Decoder 2-93
Digital dataplotter 2-109
Discrete output and

display r e g i s t e r . . . . . . . . . 2-111

Edge connector lists 10-10
Error storage 7-3

Functional organization.

G

Gate assemblies,
mechanical features . .

H

HOP saver register

I

2-10

1-3

2-59

Input serializer 2-111
Inspection

daily 6-1
after shipment 5-1

Installation procedure 5-1
Instruction address display

register 2-89
Instruction counter 2-61
Instruction display register . . 2-89
Instruction organization . . . . 2-19
Instruction word syllable

control logic 2-59
Interface with 1443

printer 3-1
Interface with LVDAME . . . . 3-1
Interface with typewriter . . . . 3-2

Logic checks and
adjustment . . .

Logic symbols. .
7-2
1-2
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M

Maintenance, preventive 6-1
plotter assembly 6-3
power supplies (Trygon) 6-7
PTC general . . . .6-2 6-2
tape reader assembly 6-4
tape spooler assembly 6-6

Memory address decoders 2-47
Memory addressing 2-45
Memory loader checks 7-3
Memory modules 2-34
Memory module selection 2-39
Memory parity check 2-55
Mode selection circuits 2-80

Parity bit indicators 2-89
Parity checking 2-95, 2-107
Part symbols . . . . 1-2
Phase generator 2-10
Power checks and

adjustments . . . 7-2
Power supplies 1-17
Preparations

for shipment 5-1
for storage 5-1
for use 5-1

Preventive maintenance 6-1
plotter assembly 6-3
power supplies (Trygon) 6-7
PTC general 6-2
tape reader assembly 6-4
tape spooler assembly 6-6

Print controls 2-107
Printed conductor

repair 9-27
Printer timing checks 7-2
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

Processor interrupts 2-69
Program control 2-93
Program control mode

register 2-112
PTC timing checks 7-2
Pushbutton switch

nomenclature 3-24

R

Reference designations 1-2
Related manuals . . • . 1-2
Repair techniques 9-1
Replaceable assemblies

and parts 9-1

S

Second level logic
diagrams 10-3

Sector-syllable - module
buffer register 2-87

Sec to r - syllable - module
display register 2-87

Self test program tests
Serial parity error

detector 2-82
Shift logic description . . . . . . . 2-67
SMS card receptacles 1-14
SMS card repair 9-25
SMS card replacement 9-24
SMS logic cards 1-12
Soldered connections 9-20
Special tools 4-1
Start-stop control 2-68
Syllable selection 2-40
Sync control circuit 2-10

Tape reader control . . . . . . 2-71, 7-2
Tape reader register 2-81
Tape reader register

loading 2-71
Tape reader register

parity detector 2-81
Tape reader serializer 2-81
Tape reader timing and

control circuits 2-76
Test equipment . 4-1
Timing checks and

adjustments 7-2
Timing organization 2-18
Tools 4-1
Transfer control circuit 2-86
Transfer register 2-55
Trouble isolation 8-1
Trouble shooting SMS

cards . 8-3
Twelve-state

counter 2-93
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T (cont)

Twenty-six bit
parallel register 2-91

Type cycle timing 2-102
Typewriter character

coding 2-99
Typewriter control

functions 2-106
Typewriter logic 2-97

U

Unpacking 5-1
Unwrapping 9-17

Voltage distribution
assemblies 1-13, 1-15

W
Word organization 2-18
Wrapped connections , 9-14
Wrapping 9-15
Wrapped connection

quality 9-18

XOR logic description 2-67
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