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FOREWORD

This manual contains maintenance information primarily for use by DEC personnel servicing the Typeset-8
System. The information provided is sufficient for a technician or engineer familiar with the operation,

programming, and maintenance of this type of equipment, and presupposes a thorough understanding of DEC
logic.

This document covers overall system operation, as well as a detailed logic description of portions of the system
unique to typesetting. The major portion of this document describes the operation of the logic circuits that
interface the high-speed paper-tape readers and punches with the processor, and the operation of the PR68B and

PR68D/DA High-Speed Paper-Tape Readers. The following documents supplement the information contained in
this manual.

o Title Document No.
PDP-8E Maintenance Manual DEC-8E-HR1B-D — DEC-8E-HR3B-D
PDP-8] Maintenange Manual DEC-81-HR1A-D
PDP-8L. Maintenance Manual DEC-8L-HR1B-D
DEC Logic Handbook 1969—1972 Editions
Small Computer Handbook 1969-1972 Editions
High-Speed Tape Punch Set, Technical Manual Teletype® Bulletin 215B
High-Speed Tape Punch Set, Parts Teletype Bulletin 1154B
Motor Units, Technical Manual Teletype Bulletin 295B

DCO04 Wire Service Interface Maintenance Manual —
LPC-8 On-Line Photocomp Interface Maintenance -
Manual

Typesetting Tech Tips -

®Teletype is a registered trademark of Teletype Corporation.
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CHAPTER 1
INTRODUCTION

Typeset-8 is a combined software-hardware system that provides high-speed perforated-tape production
capability to newspapers, book publishers, and typesetting companies. The system comprises a DEC PDP-8

General-Purpose ComputerT equipped with a Teletype keyboard, and up to sixteen paper-tape readers and
punches (Figure 1-1).

The system converts unjustified, unhyphenated 6- or 8-level perforated paper tape to formatted, justified paper
tape. The output tape produced operates hot-metal linecasting machines or photocomposition machines.

Figure 1-1 Typeset-8 System — Positive Logic

1'Any positive bus PDP-8 computer may be used in negative logic systems.

1-1




1.1 SYSTEM DESCRIPTION

The basic Typeset-8 System comprises the following major components, interconnected as shown in Figures 1-2
and 1-3.

PDP-8E, 8I, 8L Computers

PA63 Multiple Reader/Punch Control and Interface Unit
PAG68F Reader/Punch Control and Interface Unit
PR68B High-Speed Paper-Tape Reader

PR68D High-Speed Paper-Tape Reader

PR68DA High-Speed Paper-Tape Reader

PP67C High-Speed Paper-Tape Punch

PP67D High-Speed Paper-Tape Punch

Multiple reader and punch systems are equipped with the PA63 Reader/Punch Control, and up to 16 sets of
readers and punches. The PR68D Readers are used with the PA63 Reader/Punch Control to obtain nontorn tape
alloting (NTTA) operation. Single reader and punch systems utilize the PA68F Reader/Punch Control and the
PR68B Reader or PR68DA Reader, which are not equipped for NTTA operation.

The basic processor employs a ferrite-core memory with a 4096 12-bit word capacity. This memory serves as an
operating area where input data from an unjustified tape is stored and assembled into justified lines. Portions of
the memory are also set aside for storage of program instructions and a hyphenating dictionary. Expanded
memory options are available to permit the storage of larger dictionaries, if desired. DECtapes and DECdisks are
included in the system when hot metal and text photocomposition programs are both used, or when display

photocomposition programs are used. These options provide a larger storage capacity and correspondingly higher
operating speeds.

r—————m/

l PA63 READER/PUNCH CONTROL I
pata | |
L]
PR68B/D
' READER READER ' TAPE
CONTROL INTERFACE READER
' gl uNIT UNIT | (2-16)
PDP-8I =
PDP-8L, | conTROL | 5] I
PDPoBE N E
PROCESSOR l 5 |
H| punch PUNCH | PROTL/D
| CONTROL INTERFACE } e
UNIT UNIT N
pATA | | l
' |
l J—

r
I
I
I
|
I
l
I
I
I

08-0773

Figure 1-2 Multiple Reader/Punch System

A system tape (6-level, binary, perforated paper tape or DECtape) loads these programs and data into memory
prior to system use. The system tape also furnishes a glossary of the specific control codes used by the operator
to specify the desired type style, type size, column indentions, line length, and special formatting instructions.
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PAG8F READER/PUNCH CONTROL

DATA | I
I
PR68B/DA
| READER READER l o
CONTROL INTERFACE [ TAPE
' | UNIT UNIT l READER
£ *
orR CONTROL! + 8 |
PDP-8E e
PROCESSOR l 5 |
1 Punch PUNCH | PPE7C/D
l CONTROL INTERFACE | S TAPE
UNIT UNIT PUNCH
DATA | |
- { |
08-0774

Figure 1-3 Single Reader/Punch System

A RIM (Readin Mode) program is set into the processor through the PDP-8 control panel toggle switches. This
program loads the system tape. The 6-level RIM Loader is described in full later in this chapter.

Loading the RIM Loader and, subsequently, the system tape prepares the typesetting system for processing input
tapes. Operators use keyboard-controlled paper-tape perforators to generate input tapes (unjustified,
unhyphenated tapes) from final copy. The input tape contains the material to be typeset, punched in 6- or
8-level codes, without regard forline endings or hyphenation. The operator must include in the initial portion of
the input tape the control codes that inform the processor of the type face, type size, and column indention

required for the material that follows. Then the material to be typeset is punched onto the tape without regard
for line endings.

When the input tape is complete it is placed in a reader and read into the computer. The PDP-8 senses a reader
flag output and starts the data transfer process.

The processor assembles the material into lines, as specified by the line-length codes, determines the line-end
point, hyphenates and/or inserts additional space codes between words and, if necessary, between letters, and

retransmits the data to a punch. This process praduces an output tape for hot-metal linecasting or
photocomposition machines.

The system simultaneously reads and punches tapes at a rate of 110 characters per second. This provides a
throughput corresponding to approximately 12,000 lines per hour. Display copy throughput is slower.

1.2 SPECIFICATIONS

The physical structure, environmental specifications, and power supply requirements of the Typeset-8 System
are presented in Tables 1-1 through 1-5.




Table 1-1

PA63 Specifications

Specification

" Description

Physical Dimensions -

Height:

Width:

Depth:
Power Requirements
Power Supplies

(internal)

Logic Levels

8.68 in.
19.0 in.
20.75 in.

115 Vac + 10%, 60 Hz + 5%, 30A

H721 798
+5V £ .25V +30V 3V
15V 1V

Input Output

Logic 1 (H) +2V to +3.6V +2.4V to +3.6V

Logic 0 (L) +.8V to GND +0.4V to GND
Temperature 20°C to 50°C

68°F to 122°F
Humidity 20% to 95% without condensation
Table 1-2
PAG6S8F Specifications
Specification Description

Physical Dimensions

Height: 5.19 in.

Width: 19.00 in.

Depth: 18.00 in. (including H716 Power Supply)

Power Requirements
Power Supplies

(internal)

Logic Levels
Logic 1 (H)
Logic 0 (L)

Temperature

Humidity

115 Vac, 60 Hz + 5%, 20A

H716 799
+5V+£.25V 430V £3V
-15V 1V

Input " Output

+2V to +3.6V +2.4V to +3.6V
+.8V to GND +0.4V to GND

20°C to 50°C
68°F to 122°F

20% to 95% without condensation

N



Table 1-3

PR68B Specifications
Specification Description
Physical Dimensions
Height: 6 in.
Width: 8-1/4 in.
Depth: 10-1/4 in.
Weight: 4.51b

Tape Characteristics

Power Requirements

Power Supplies
(internal)

Logic Levels

Refer to the Typeset-8 System User’s
Guide.

No external ac power required.

DC power is supplied by the reader/
punch control.

Logic 1 (H) +2.4V to 3.6V
Logic 0 (L) +0.4V to GND
Temperature 12.5°C to 44°C
55°F to 110°F
Humidity 20% to 95% without condensation
Table 1-4
PR68D/DA Reader Specifications
Specification Description

Physical Dimensions
Height:
Width:
Depth:
Weight:

Tape Characteristics

Power Requirements

Power Supplies
(internal)

Logic Levels
Logic 1 (H)
Logic 0 (L)

Temperature

Humidity

7.15 in.
11 in.
8.5 in.
4.51b

Refer to the Typeset-8 System User’s
Guide.

No external ac power required.

DC power is supplied by the reader/
punch control.

+2.4V to 3.6V

+0.4V to GND

68°F to 122°F
20°C to 50°C

20% to 95% without condensation

1-5




Table 1-5

PP67C/D Punch Specifications

Specification

Description

Physical Dimensions
Height:
Width:
Depth:
Weight:

Tape Characteristics

Power Requirements

Power Supplies

(internal)

Logic Levels
Logic 1 (H)
Logic 0 (L)

Temperature

Humidity

12 in.

8 in.
16.5 in.
24.51b

Refer to the Typeset-8 System User’s
Guide.

115V £ 10%, 50 or 60 Hz = 1% at 2A
(9A surge)

DC power is supplied by the
reader/punch control.
GND

+30V

68°F to 122°F
20°C to 50°C

20% to 95% without condensation




CHAPTER 2
INSTALLATION

The information contained herein is necessary to install the Positive Logic Typeset-8 System hardware. The
systems are completely configured at the factory before being shipped to the customer’s site. Once the system is
set up, it should be connected to the primary ac power source and the reader and punch cables connected. All dc
power supplies and processor bus interface connections are installed at the factory. System add-ons should be

installed as directed in the applicable maintenance manual for the processor, peripheral, or terminal being
installed.

2.1 CABLING AND TERMINATIONS

The PA63 and the PA68F are connected to the processor bus as described in the applicable processor
maintenance manuals. Signals are transmitted from the PA63 and the PA68F to the PR68D/DA through a
BCO1H Cable that plugs into a connector slot. The BCOIH Cable (D-UA-BCO1H-0-0) is a 24-conductor cable
terminated by an M978 Connector Module (D-CS-M978-0-1) that plugs into the connector slot and an Amphenol
connector that plugs into the PR68D/DA. Signals are transmitted from the PA63 and the PA68F through a

70-5893 cable that plugs into a connector slot. The 70-5893 cable is a 24-conductor cable terminated on both
ends by an M908 Connector Module.

Signals are transmitted from the PA63 and the PA68F to the PP67C/D through a BCOIF Cable
(D-UA-BCO1F-0-0) that plugs into a connector slot. The BCO1F Cable is a 24-conductor cable terminated by an

M979 Connector Module (D-CS-M979-0-1) that plugs into the connector slot and an Amphenol connector that
plugs into the PP67C/D.

The interface connections and signals are shown in Figures 2-1 through 2-3. Cable types and lengths are listed in
Table 2-1.

The M978 module (Figure 2-4) on the reader cable contains bypass capacitors for the +5, +30, and -15 Vdc lines.
It also contains a low pass filter and a diode clamp for each data line. The bypass capacitors and filters suppress
switching transient noise spikes that could cause false triggering in the control. The diode clamps limit the data
levels to -0.7 Vdc minimum and +5.7 Vdc maximum, preventing damage to the M216 modules.

The M979 module (Figure 2-5) on the punch cable contains bypass capacitors for the +5 Vdc line and +30 Vdc
switched line. It also contains a low pass filter for each of the data lines. These capacitors and filters suppress
transient switching noise spikes that could cause false triggering in the control. Suppressing the noise spikes also
compensates for data level degradation due to transmission line loss. Consequently, the punches can use cables of
up to 250 feet in length without readjusting the punch solenoids, if the solenoids are properly adjusted. The
diodes on the M979 module do not affect the operation of the control.

2-1




PAG3/PAGSF PR688B
M908 | (READER 1-TYPICAL)
PIN | LUG M08
A2 | 1 +5V A2
B2 | 2 -15v 82 | READER LAMP
c2 | 24 GND c2
p2 | 3 j———————— RDHOLE O H | D2
g2 | 21 | RD HOLE 1 H E2 1
F2 | 4 RD HOLE 2 H | F2
H2 | 20 OUT OF TAPE H ——————————— H2
2! s RD HOLE 3 H ———————— J2 | }G908 PHOTO AMPL
K2 | 19 RD HOLE 4 H K2
L2 | 6 RD HOLE 5 H L2
M2 | 18 | RD HOLE 6 H M2
N2 | 7 RD HOLE 7 H N2 | ]
P2 | 9 SDA(1) L P2
R2 | 15 | SDA(O) L — R2
s2 | 10 SDB(1) L s2 | 7O MOTOR
T2 | 11 SDB(0) L T2
uz | 13 +30V | u2 | |
ve | 17 NOT USED
P1| 23 -15v | M1
R1| 8 | +5V
st | 14 +30V
T1| 22 GND T1 | READER LAMP
u1 |12 +30V Ui
vi| 18 GND Vi

READER CABLE
70-5893

08-0788

Figure 2-1 PR68B Reader/Interface Cable Interconnection

Table 2-1
Reader and Punch Cables
Type Length

PR68B Reader PR68D/DA Reader PP67C/D Punch
70-5893 BCO1H-25 BCO1F-25 25 ft
NOTE BCO1H-50 BCO1F-50 50 ft
Cable length BCO1H-75 BCO1F-75 75 ft
is specified BCO1H-AQ BCO1F-A0 100 ft
in ft. — 250 BCO1H-A2 BCO1F-A2 120 ft
max. BCO1H-AS BCO1F-AS 150 ft
BCO1H-A7 BCO1F-A7 170 ft
BCO1H-BO BCO1F-BO 200 ft
BCO1H-B2 BCO1F-B2 220 ft
BCO1H-B5 BCO1F-B5 250 ft




PAG3/PAGS8F
- Mo78 (READER 1-TYPICAL)
PIN | LUG
a2l pb—m—mmm +5V
2| 2 b——r——-——— —15v
c2 | 24 GND
D2 | 3 p—————— RD HOLEOH
E2 | 21 b——————— RD HOLE 1 H
F2 | 4 b———————— RDHOLE 2H
H2 | 20 p——————— OUT OF TAPE H
J2 | s RD HOLE 3 H
K2 | 19 RD HOLE 4 H
L2 | 6 RD HOLE 5 H
M2 | 18 RD HOLE 6 H
N2 | 7 RD HOLE 7 H
p2| 9 SDA(1) L
R2| 15 b—r-—— SDA(O) L
s2 | 10 sDB(1) L
T2 | 11 SDB(0) L
u2 | 13 +30V
(’\ v2 | 17 oo NTTA L
\ P1| 23 +15V
\ R1| 8 b+ +5V
st| 4 pb——-+— +30V
T | 22 GND
ut | 12 +30V
Vi 16 SEL RDR H
READER CABLE
BCOTH
NOTE:

NTTA L is not used on PRE8BDA.

PR68D/DA

AMP
PLUG

AR

T

W o NO OSSN -

N - ™ T
ORI norain=0

READER LAMP

T

G918 PHOTO AMPL

r TO MOTOR

J
G930 NTTA

G930 NTTA

08-0787

Figure 2-2 PR68D/DA Reader/Interface Cable Interconnection




PA63/PAGSBF PP67C/D

M979 | (PUNCH 1 TYPICAL) AMP

PIN| LUG PLUG

€2 | 20 HOLE 1 L 1 1

2| 4 }b———— HOLE2L, —m——] 2

2|2 b———o— HWE3zL ——] 3

k2 | 22 pb—————  HOLE4L —~————o-] 4

t2| 3 b—————  HOLESL ————-——— 5 | 2PUNCH SOLENOIDS
M2 | 23 p———-—-  HOLEGL ——— &

|2 pb— v HOLETL ———] 7

p2| 5 b—o——— HOLEOL —— 18

We | 19 f—————— FEEDHOLEL ————r 9 |]

N1 18— +30v T '° | Lee15 punch conT
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Figure 2-3 PP67C/D Punch/Interface Cable Interconnection

Figure 2-4 M978 Connector Module
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Figure 2-5 M979 Connector Module

2.2 POWER CONNECTIONS

The PA63 and PA68F Controls draw all electrical power from the cabinet in which they are mounted. Power for
the PA63 is supplied by the H721 Power Supply and the 798 or 798A Power Supply. Power wiring is shown in
PA63-0-16. Power for the PA68F is supplied by the H716 and the 799 or 799A Power Supply. Power wiring is
shown in PA63-F-7.

NOTE
Do not mount power supplies directly behind the PA63.
Power supplies mounted in this location may interfere with
the cables connected to the PA63 and cause damage.

The reader and punch receive all required dc power from the controls. The punch also has an integral power
control that is connected to the appropriate ac source through an ac power cable; this cable is supplied with the
punch.

NOTE

All hardware that is equipped for 50 Hz power is identified
by the suffix A in the type number, e.g., PP67CA.

Primary ac power is routed to the power supplies through an 854 or 854B Power Control. The power controls
are connected to the appropriate ac source through an ac power cable. This cable is supplied with the control
and is hard-wired to it.

2.3 INSTALLATION VERIFICATION

When all system components have been connected and adjusted, the installation can be verified by running the
appropriate Typeset-8 test and exerciser programs (Paragraph 6.1).
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CHAPTER 3
OPERATION AND PROGRAMMING

Typeset-8 System hardware is normally program-controlled. Each Typeset-8 System is preprogrammed to
perform specific typesetting tasks for specific customers. Many systems are programmed to perform business
applications tasks also. Program instructions for the reader/punch controls are described in Paragraph 3.1.

Readers have manual controls for selection and NTTA operation, and punches have a manual control for
availability and tape feed. Reader/punch controls have manual controls for tape level and NTTA modes. These

controls are described in Paragraph 3.3.

3.1 PROGRAM INSTRUCTIONS

The system tape differs in each installation because format and type styles differ. For this reason, the customer’s
own system tape must be used. Loading instructions are given in the applicable Typeset-8 System User’s Guide.

The program instructions, their mnemonic codes, the IOT pulses generated, and their associated functions are
listed in Table 3-1.

Table 3-1
Program Instructions
Mnemonic Instruction Function
RSF 6011 Skip if reader flag is a 1.
RRB 6012 Read reader buffer and clear reader flag.
RFC 6014 Clear flag and buffer; fetch and load character.
SKPNA* 6311 Skip on punch not available.
RSC* 6312 Clear and load reader selector.
PSC* 6314 Clear and load punch selector.
PSF 6021 Skip if punch flag isa 1.
PCF 6022 Clear punch flag.
PPC 6024 Load punch buffer and punch character.
PLS 6026 Load punch buffer; clear punch flag and punch character.

*These instructions are not used on the PA68F.

3.2 DATA FORMATS

The paper tape processed by the Typeset-8 System is 7/8-inch wide, 6-channel or 1-inch wide, 8-channel tape.
Each byte of data is punched into one frame that consists of up to eight data positions arranged in a line

perpendicular to the length of the tape. A hole punched in a data position represents a 1, and a O is represented
by the absence of a hole.
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The data positions are numbered from 0 to 7, with O the least significant bit and 7 the most significant bit. The

feed hole, which is punched for every frame, is positioned between channels two and three (a channel is J
composed of one data position in successive frames of tape, i.e., a row of holes and unpunched positions

extending the length of the tape). The feed hole may be in-line or advance. Figure 3-1 illustrates the tape

formats.

FEED HOLE
DATA POSITlONS{ ? T 3 rT 1 0

OF CHANNELS | ||

o
o] -
DIRECTION OF )
TAPE MOTION 0e0°e
VIEWED FROM }TAPE "FRAME"
TOP (PRINTED | ) O ‘l
SIDE) OF TAPE | |
| ° !
e
| ° !
MOST LEAST
SIGNIFIGANT SIGNIFIGANT
BIT BIT

@ HOLE PUNCHED =1
(O UNPUNCHED POSITION=0

NOTE
Frame shown is punched with octal code 25. )

A. 6-level Advance Feed Hole

FEED HOLE
[ 1]

DATA POSITIONS 76 5
OR CHANNELS 11

3
|

4
|

%

DIRECTION OF
TAPE MOTION
VIEWED FROM
TOP (PRINTED
SIDE) OF TAPE

}TAPE "FRAME"

——--0
°
O
O
o

°
O
9

0O 0 0 0 0 0 0o o

|

MOST LEAST
SIGNIFIGANT SIGNIFIGANT
BIT BIT

@ HOLE PUNCHED=1
(O UNPUNCHED POSITION=0
NOTE:

Frame shown is punched with octal code 105.

B. 8-level In-line Feed Hole
1-1174

Figure 3-1 Paper-Tape Formats
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o NOTE

For 6-channel tape, bits 06 and 07 are disabled by a switch
on the back of the PR6SE.

3.3 CONTROLS AND INDICATORS
3.3.1 PR68B High-Speed Paper-Tape Reader

The control and indicator on the PR68B Reader are shown in Figure 3-2 and described in Table 3-2.

CONTROL NTTA AVAILABLE/
SWITCH ERROR LAMP

catiow

Figure 3-2 PR68B Reader

Table 3-2
PR68B Reader, Control and Indicator

Name Function

Control Switch Places the reader under program control. Paper tape must be placed in the
reader before the switch is closed. When the switch is closed, the reader is
ready for selection (on-line). When the switch is open, the reader is
out-of-tape and is not available for selection (off-line).

Yo NTTA Available/Error Lamp This lamp is not connected in the PR68B. It is only used on the PR68A in
negative logic systems equipped for NTTA operation.




3.3.2 PR68D High-Speed Paper-Tape Reader

The control and indicator on thé PR68D Reader are shown in Figure 3-3 and described in Table 3-3.

NTTA/READER SPRING ARM NTTA AVAILABLE/ERROR
SELECT SWITCH CONTROL KNOB LAMP (NOT USED ON PR68DA)

Figure 3-3 PR68D/DA Reader

Table 3-3
PR68D Reader, Control and Indicator

Name Function

NTTA Reader Select Switch Places the reader under program control. Paper tape must be placed in the

reader before the switch is pressed. Switch returns to normal position
when released.

Auvailable/Error Lamp Indicates the status of the reader. When the light is off, the reader is
selected. When the light is on, the reader is deselected. Light goes on and
reader deselects when the end of the take is read. If the NTTA Reader
Select Switch is pressed when there is no tape in the reader, the lamp goes
off and then lights when the reader is polled by the program.
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3.3.3 PR68DA High-Speed Paper-Tape Reader

The control and indicator on the PR68DA Reader are shown in Figure 3-3 and described in Table 3-4.

Table 3-4
PR68DA Reader, Control and Indicator

Name Function

Reader Select Switch Places the reader under program control. When the switch is depressed to
the left, the reader is selected (on-line). When the switch is depressed to
the right, the reader is deselected (off-line). To restart the reader after it

has been deselected, by pressing the switch to the right, the typesetting
program must be restarted.

NTTA Available/Error Lamp This lamp is not connected in the PR68DA. Refer to Table 3-3.

3.3.4 PA63 Multiple Reader/Punch Control and Interface Unit

There are two manual cbntrols on the PA63 Reader/Punch Control, located below the top cover on the left-hand

side of the unit. The indicators on the PA63 are shown in Figure 3-4. The indicators and the controls are
described in Table 3-5.

INTER SKiP
SR A

PUNCH DAYA BUFFER NOTAPE PR PD SEC
"  FANAS RN

¥ 5 5 & 3 2 ¥ L 8 4 2 4 t |

READER DATA BUFFER NOTAPE RUN & B8
] I EWEI S

¥ % % % 3 2 s o ¢ % z ¥

Figure 3-4 PA63 Multiple Reader/Punch Control




Table 3-5

PA63 Reader/Punch Control, Controls and Indicators

Name Function

6/8 LEVEL SWITCH Places the control in the 6- or 8-level tape reading mode. This switch must
be set to the position that corresponds to setting of the tape level slide on
the reader and the level of the tape being read.

PUNCH DATA BUFFER Displays the contents of the punch buffer register. Corresponding lamp is
dimly lit when a bit is set.

PUNCH SELECT Displays the octal number of the last punch selected.

NO TAPE (punch) Lights when currently selected punch is out-of-tape, i.e., tape supply is
below the setting of the tape low switch on the punch.

PA (punch active) Displays the state of the punch control. Lamp is lit when the punch is
active (on) and off when the punch is done (off).

PD (punch done) Displays the state of the punch control. Lamp is lit when the punch is
done (off) and off when the punch is active (on).

1 SEC Displays 1-second speed delay. Lamp is lit until delay times out, and
punch is up to speed and off when the punch starts perforating tape.

5 SEC Displays 5-second delay. Lamp is lit until punch motor starts and off
when the punch starts to run.

READER DATA BUFFER Displays the contents of the reader buffer register. Corresponding lamp is
lit when a bit is set.

READER SELECT Displays the octal number of the last reader selected.

NO TAPE (reader) Lights when there is no tape in the reader or it is stopped. Lamp is dimly
lit when it is running with the tape in it.

RUN Displays the state of the reader control. Lamp is off when the reader is
not running and lit when the reader is running.

A/B Display the state of the A and B flip-flops in the reader control.
Corresponding lamp is lit when the reader is not running and dims when
the reader is running.

INTER Displays the state of the interrupt bit. Lamp is lit during an interrupt
request.

SKIP Displays the state of the skip bit. Lamp is lit during a skip.

NTTA ON/OFF Places the control in the NTTA mode. This switch must be set to ON

during normal operation. It may be set to OFF when running the TSCE
program, making maintenance checks, or using PR68DA Readers.




3.3.5 PP67C/D High-Speed Paper-Tape Punch

The controls on the PP67C/D Punch are shown in Figure 3-5 and described in Table 3-6.

—~

CONTROL
SWITCH

Figure 3-5 PP67C/D Punch Controls




Table 3-6
PP67C/D Punch, Controls

Name

Function

Control Switch

AVAILABLE

STOP WHEN DONE

CONTINUOUS

OFF

Places the punch under program control. An adjustable microswitch
located on the side of the punch monitors the level of the tape supply.
The microswitch is operated by an arm that rests on the tape spool. When
the spool is reduced to a predetermined diameter (determined by the
setting of the microswitch), the switch closes, sending a PUNCH NOT
AVAILABLE to the PA63 or the PA68F.

Simulates a “low tape” condition. Punch can be removed from service
before the tape supply gets too low to complete another take, without
interrupting the current take.

Places the punch under manual control. Motor runs but a PUNCH NOT
AVAILABLE signal is sent to the PA63 or the PA68F, preventing
programmed selection of the punch.

Turns the punch motor off by disabling the motor control circuit. A
PUNCH NOT AVAILABLE signal is sent to the PA63, preventing
programmed selection of the punch.

NOTE
The ON/OFF switch on the side of the punch can be used to
turn the punch motor on and off during maintenance.
Customers should be advised not to use this switch while
replacing tape because a take could be routed to the punch
and lost if the control switch is left in the AVAILABLE
position while the tape is being replaced.




CHAPTER 4
THEORY OF OPERATION

This section contains detailed information on the theory of operation of the positive logic hardware used in the
Typeset-8 Systems. The information presented in this section is directed toward DEC-trained maintenance
personnel and is intended to ensure a complete understanding of all operating characteristics of the system. It
also permits on-site maintenance of typesetting systems by maintenance personnel, who-are qualified to service

the processors, but have not been formally trained in the operation, theory, and maintenance of Typeset-8
Systems.

The engineering drawings in Volume II of this manual represent the latest revisions available at the time of
printing. However, Typeset-8 Systems are continually being changed and upgraded to satisfy specific customer
requirements. Therefore, these drawings and the detailed theory description contained in this manual should be

 used only as a guide to understanding system operation. For troubleshooting and repairing a specific system

installation, use the on-site engineering drawings, and call Maynard often.
4.1 PA63 MULTIPLE READER/PUNCH CONTROL AND INTERFACE UNIT

The PA63 Multiple Reader/Punch Control and Interface Unit is a controller and interface for the positive logic
processors in the PDP-8 series. Up to 16 readers and punches can be interfaced to the unit. One reader and one
punch can be selected at a time.

The reader control turns the stepping motor in the selected reader on and off as directed by the processor and
the program. It also buffers the data after directing the selected reader to fetch a character.

The punch control turns the ac motor in the selected punch on and off and energizes the punch solenoids as
directed by the processor and the program. It also buffers the data after it is transferred from the processor.

The logic and circuit diagrams for the PA63 are listed in the Master Drawing List:

Drawing No. Title
A-ML-PA63-0 16-Channel Reader/Punch Multiplexer

The PA63 is housed in a standard H925 module drawer that has 36 H803 mounting blocks. The module drawer
is mounted using chassis tracks. The PA63 contains 52 integrated circuit modules when two readers and two
punches are connected. Additional M060 Solenoid Drivers are added as required when more readers are
connected to the system.
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4.1.1 Power Up

An INITIALIZE pulse is generated in the processor when the power is turned on and also when the START key
(CLEAR/CONT) is pressed. In the reader control, this pulse clears:

a. reader selection register flip-flops (RSB0, RSB 1, RSB2 and RSB4) (PA63-0-04)
b. RUN:flip-flop (PA63-0-09)
c. FLAG flip-flop

In the punch control, this pulse clears:

a.  punch selection register flip-flops (PSBO, PSB1, PSB2 and PSB4) (PA63-0-03)
b. PUNCH ACTIVE flip-flop (PA63-0-08)
c. FLAG flip-flop

4.1.2 10T Decoder for Reader Control

The reader control uses the I/O instructions listed in Table 3-1. Device coding is done in the M111, M113, and
M119 modules (PA63-0-07). Device code 31 (BMB 03—08) is gated with IOP 2 H to produce IOT 6312. Device
code 01 (BMB 03—08) is gated with IOP 1 H, IOP 2 H, and IOP 4 H to produce IOT 6011, IOT 6012, and IOT
6014. These pulses initiate the specified functions in the reader control.

The sequence of instructions that follows selects reader 0, fetches one character from the paper tape, and
transfers it to the processor.

0200/6312 RSC
6014 RFC
6011 RSF
5202 JMP.-1
6012 RRB

The following descriptions are based on this program; the timing sequence is shown in Figure 4-1.

4.1.3 Reader Selection

Reader selection is controlled by the reader selection register flip-flops in M216 (RSBO, RSB1, RSB2 and RSB4),
which are set according to the current contents of the AC. IOT 6312 H clocks the reader selection code (BAC 08
(1) H — BAC 11 (1) H) from the AC into the flip-flops (PA63-0-04). The outputs of RSB1, RSB2, and RSB4 are
decoded by two M161 binary-to-decimal decoders, one for each group of eight reader selection signals (SEL
RDR 00 H — SEL RDR 07 H and SEL RDR 08 H — SEL RDR 15 H). The output of RSBO selects the
appropriate decoder.

Gating the decoded SEL RDR XX H with the outputs of the A and B flip-flops in M113/M060 (PA63-0-05)
produces the drive pulses to run the stepping motor of the selected reader. However, input data is not transferred
from the photoamplifiers in the selected reader unless a SEL RDR XX H signal is applied to the reader matrix in
M141 (PA63-0-10), signifying that the reader is on-line and ready for selection. A SEL RDR XX H signal is
generated by a reader when the NTTA/Reader Select switch is depressed.
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Figure 4-1 Tape Reader Timing Sequence for PA63

Moreover, the SEL RDR XX H signal from the selected reader is also gated with the O. T. XX H signal from the
feed hole amplifier. The resultant OUT OF TAPE L is applied to the NO TAPE flip-flop, ensuring that the reader
will not be read unless it is on-line and has tape in it (Paragraph 4.4.3).

During reader selection IOT 6312 L triggers a 4 ms delay in M302 (PA63-0-09), disables clock M401 which

prevents the clock from switching the A and B flip-flops while changing readers. After the delay times out the
clock starts running.

4.1.4 Tape Reading

Gating IOP 4 H with device code 01 [BMB 03 (0) — BMB 07 (0) and BMB 08 (1)] in M103 (PA63-0-09) produces
I0T 6014 L. This pulse:

clears the FLAG flip-flop;

clears the reader buffer register flip-flops (RBOO to RB07);
sets the RUN flip-flop;

sets the NO TAPE flip-flop.

o o

The read cycle is controlled by the RUN flip-flop. Initially, the RUN (1) L output holds the A flip-flop set,
preventing the output of Clock M401 from switching the A and B flip-flops until IOT 6014 L arrives. The A
flip-flop holds the B flip-flop set.
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After the RUN flip-flop is set, the switching sequence is:

A B
STATIC 1 1
DYNAMIC 0 1
0 0
1 0
1 1

Four pulses are generated during each cycle. Switching the A flip-flop to a O produces the first pulse to the gates
and drivers in M113/M060. This pulse moves the frame in the tape over the photocells in the read head.
Switching the B flip-flop to a O produces the second pulse.

Gating this pulse [B (0) H] with RUN (1) H in M115 produces a RDR STROBE pulse. READER STROBE H
clocks the input data from data selection matrix M141 into the reader buffer register flip-flops, loading the
buffer while the holes are still over the photocells. A high data input (no hole) sets the corresponding flip-flop.
Thus, the current character is fetched from the tape and loaded into the buffer.

Switching the A flip-flop to a 1 again produces the third pulse to the gates and drivers in M113/M060. Switching
the B flip-flop to a 1 produces the fourth pulse, B (0) L. This pulse disqualifies the gate in M115 that produces
RDR STROBE. The resulting positive transition (~RDR STROBE L) clears the RUN flip-flop because the data
input is grounded and the direct clear input is connected to +3 Vdc. The RUN (1) L output holds the A flip-flop
set.

RUN (0) H attempts to set the FLAG flip-flop. As the feed hole in the tape passes over the photocell, the
resulting positive transition (~OUT OF TAPE L) clears the NO TAPE flip-flop, allowing RUN (0) H to set the
flag. When the reader runs out of tape, the positive transition does not occur and the NO TAPE flip-flop remains
set because the data input is grounded and the direct clear input is connected to +3 Vdc. Consequently, the
FLAG flip-flop can only be set when there is tape in the reader and the reader is on-line.

This condition is tested by the 6011 instruction. During the read cycle, the processor generates a series of IOP 1
H pulses. Gating these pulses with device code 01 in M103 produces IOT 6011 L pulses. These pulses are in turn
gated with FLAG (1) L in M624 to produce a SKIP BUS L pulse if the flag is set. The IOT 6011 L pulse that
causes the SKIP BUS L pulse may occur coincident with the setting of the FLAG flip-flop or it may occur after
the FLAG flip-flop is set. When the SKIP BUS L pulse occurs, the processor skips the 5202 instruction and
executes the 6012 instruction.

FLAG (1) L also produces an unconditional interrupt request (INT RQST BUS L). This signal may be used
instead of the 6011 instruction to initiate the transfer of data from the buffer to the processor.

Gating IOP 2 H with device code 01 produces an IOT 6012 L pulse. This pulse:

1. clears the FLAG flip-flop, and
2. gates the contents of the reader buffer to the processor.

Thus, the current character is transferred from the buffer to the processor. A low input from a cleared flip-flop
causes the corresponding gate to produce a low output. As a result, the holes in the input tape are translated to
Is.
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f 4.1.5 10T Decoder for Punch Control
The punch control uses the I/O instructions listed in Table 3-1. Device decoding takes place in the M111, M113,
M119, and M710 modules. Device code 31 (BMB 03—08) is gated with IOP 1 H and IOP 4 H to produce IOT
6311 and IOT 6314 (PA63-0-07). Device code 02 (BMB 03—08) is gated with BIOP 1 H, BIOP 2 H, and BIOP 4
H (PA63-0-08) to produce IOT 6021, IOT 6022, and IOT 6024. These pulses initiate the specified functions in
the punch control.

The sequence of instructions that follows selects punch 0, checks that the punch is available, transfers one byte
of data from the processor, and punches it in the paper tape. If the punch is not available a halt occurs.

0200/6314 PSC

6314 SKPNA
7410 ‘SKP
7402 HLT
6022 PCF
6024 PPC
6021 PSF
5202 JMP.-1

The following logic descriptions are based on this program. The timing sequence is shown in Figure 4-2.

{
SYNC PUNCH >9ms |>oms | oms
!
' INER R R R R RN RN AR RN
IOT'S IIIIIIIIIIIIII!II'I tprbintined
&314 602z 6024 6021’ SKP -
. : 6021
PUNCH ACTIVE |
0 i
] ' ]
1 o o e = e e - ———— 1 H '
FLAG I | 1
o + : :
| ! i
1
MOTOR START i 5secs I
L e ————
I
H |
DL PUNCH DONE ! 4.5msec
L ]
I
H ]
L
M302 M710
NOTE:
Timing diagram is not drawn to scale.
08-0785
Figure 4-2 Tape Punch Timing Sequence for PA63




4.1.6 Punch Selection

Punch selection is controlled by the punch selection buffer register flip-flops (PSBO — PSB4) in M216, which are
set according to the current contents of the AC. IOT 6314 H clocks the punch selection code (BAC 08 (1) H —
BAC 11 (1) H) from the AC into the flip-flops (PA63-0-03).

The outputs of flip-flops PSB1 — PSB4 are decoded by two M161 binary-to-decimal decoders, one for each
group of eight punch selection signals (SEL 00 H — SEL 07 H and SEL 08 H — SEL 15 H). The output of
flip-flop PSBO selects the appropriate decoder. '

Gating the decoded SEL XX L with MOTOR START L in M623/624 produces MOTOR START XX L for the
selected punch. MOTOR START XX L turns on the punch motor and the SCR that supplies +30 Vdc for the
solenoids of the selected punch by grounding the motor control circuit punch control G915 (Paragraph 4.1.7).
However, MOTOR START L is not produced until the 6024 instruction is executed.

IOT 6314 L triggers a 1-second delay in M302 (PA63-0-08) that interrupts the INHIBIT L input to the SYNC
flip-flop. Thus, SYNC PUNCH pulses from the selected punch cannot trigger the 4.5 ms pulse shaper while
switching between punches to allow the selected punch to get up to speed.

The availability of the selected punch is checked by gating SEL XX H with NOT AVAIL XX H in M141. If the
control switch on the punch is not in the AVAILABLE position or the tape supply is low (below the setting of
the low tape limit switch), NOT AVAIL XX H and SEL XX H produce a low input to M623. This condition is
tested by the 6311 instruction. Gating IOP 1 with device code 31 in M113/M111 produces IOT 6311 L. Gating

this IOT in M623 with the low input from M141 produces SKIP BUS L. This pulse causes the processor to skip
the next instruction and halt.

When the control switch on the selected punch is in the AVAILABLE position and the punch has sufficient tape,
the SKIP BUS L pulse is not produced and the processor executes the 6022 instruction.

4.1.7 Tape Punching

Gating BIOP 2 with device code 02 [BMB 03 (0) — BMB 06 (0), BMB 07 (1) and BMB 08 (0)] in M710
(PA63-0-08) produces an IOT 6022 L pulse. This pulse clears:

a. the PUNCH ACTIVE flip-flop;
b. the PUNCH FLAG flip-flop.

The next instruction (6024) starts the punching cycle. The device code from M119 produces an AC STROBE H
pulse, which gates the data [BAC 4 (1) — BAC 11 (1)] from the processor through M101/M111 to the punch
buffer.

Gating device code 02 with BIOP 4 in M710 produces an IOT 6024 pulse. IOT 6024 (A) H clocks data into
punch buffer register flip-flops PB-0 through PB-3. IOT 6024 (B) H clocks data into punch buffer register

flip-flops PB-4 through PB-7. A high data input sets the corresponding flip-flop. IOT 6024 L sets the PUNCH
ACTIVE flip-flop.
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PUNCH ACTIVE (1) L triggers a 5-second delay in M710 that produces MOTOR START L. A simplified logic
diagram of the M710 punch control is shown in Figure 4-3.

A positive-going transition is produced when the 5-second delay is triggered. This transition triggers a 1-second
delay in M710 that prevents punching until the motor in the selected punch reaches full speed. After the time
elapses, PUNCH ACTIVE (1) L is gated with UP TO SPEED H in M710 to produce INHIBIT L. Gating the
decoded SEL XX L with the SYNC PUNCH XX H pulses (PA63-0-02) returning from the pick-up coil in the
selected punch produces SYNC PUNCH L. When SYNC PUNCH XX H goes low, SYNC PUNCH L goes high
gating INHIBIT L into the PUNCH DONE flip-flop. This triggers a 4.5 ms pulse shaper that produces DL PUNCH
DONE L. The 4.5 ms DL PUNCH DONE H pulse gates the contents of the punch buffer to the M0O60 Punch
Solenoid Drivers. A low output from a driver grounds the corresponding solenoid in the selected punch,
energizing the solenoid and punching a hole in the paper tape. ‘

The ~DL PUNCH DONE L pulse:

a. clears the PUNCH ACTIVE flip-flop;
b. sets the PUNCH FLAG flip-flop.

This condition is tested by the 6021 instruction. During the punching cycle, the processor generates a series of
BIOP 1 H pulses. These pulses.are gated with device code 02 in M710 to produce IOT 6021 H pulses, which are
in turn gated in M710 with the FLAG (1) H output to produce a SKIP BUS L pulse if the flag is set. The specific
IOT 6021 H pulse that causes the SKIP BUS L pulse may occur coincident with the setting of the FLAG
flip-flop, or it may occur after the FLAG flip-flop is set.

021 H

SKIP BUS L
D 1
024 L FLAG
INT RQST BUS L
PUNCH__| +
DONE L€ of 3V
D 1
punc INITIALIZE (0)
c
PUN ACTIVE (0)L [5-sec |
PUNCH ] | § > . l j 5-SEC l
poneL (¢ © DECRY D MOTOR START L
INITIALIZE L +3v
1 ) :]
UP TO 1-SEC
SPEED
1-SEC
o ¢ DELAY {
UP TO
SPEED H l
6314 L 1-SEC LLILLE P
DELAY
PUNCH

4.5MS DL
DONE PUNCH
SYNC ¢ o 4.5MS U DONE L DL PUNCH
PUNCH L DELAY DONE H

+3Vv

08-0784

Figure 4-3 M710 Punch Control for PA63, Simplified Logic Diagram
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When the SKIP BUS L pulse occurs, the processor skips the 5202 instruction. FLAG (1) H also produces an
unconditional interrupt request (INT RQST BUS L). This signal may be used instead of the 6011 instruction to
terminate the punching cycle. If another IOT 6024 L pulse is not generated within 5 seconds, the delay in M710
times out, turning the punch motor off and clearing the 1-second flip-flop.

4.2 PAG6SF SINGLE READER/PUNCH CONTROL AND INTERFACE UNIT

The PAG68F is a controller and interface for the positive logic processors in the PDP-8 series. The reader control
turns the stepping motor in the selected reader on and off as directed by the processor and the program. It also
buffers the data after directing the selected reader to fetch a character.

- The punch control turns the ac motor in the selected punch on and off and energizes the punch solenoids as
directed by the processor and the program. It also buffers the data after it is transferred from the processor.

The logic and circuit diagrams for the PA68F are listed in the Master Drawing List:

Drawing No. Title
A-ML-PA63-0 Reader and Punch Control

The PAG68F is housed in a modified H911 Mounting Panel that has six H803 Mounting blocks instead of eight.
An H716 Power Supply is mounted on the H911 in the slot where the two mounting blocks were removed. The
PAG68F contains 17 integrated circuit modules.

4.2.1 Power Up

An INITIALIZE pulse is generated in the processor when power is turned on and also when the START
(CLEAR/CONT) key is pressed. In the reader control, this pulse:

a. disables clock M401, preventing a tape feed cycle if the RUN flip-flop is set;

b. clears the RUN flip-flop;
c. clears the FLAG flip-flop.

In the punch control, this pulse clears:

a. the PUNCH ACTIVE flip-flop;
b. the PUNCH FLAG flip-flop.

4.2.2 10T Decoder for Reader Control
The reader control (PA68F-1) uses the 1/O instructions listed in Table 3-1. Device decoding takes place in the
M103 module. Device code 01 (BMB 03—08) is gated with IOP 1, IOP 2 and IOP 3 to produce IOT 6011, IOT

6012 and IOT 6014. These pulses initiate the specified functions in the reader control.

The sequence of instructions that follows fetches one character from the paper tape and transfers it to the
processor.

0200/6014 RFC
6011 RSF
5202 JMP.-1
6012 RRB



a

The following logic descriptions are based on this program. The timing sequence is shown in Figure 4-4.
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Timing diagram is not drawn to scale.
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Figure 4-4 Tape Reader Timing Sequence for PA6SF

4.2.3 Tape Reading

Gating IOP 4 H with device code 01 [BMB 03 (0) — BMB 07 (0) and BMB 08 (1)] in M103 produces IOT 6014 L.
This pulse:

a. clears the FLAG flip-flop;

b.  clears the reader buffer register flip-flops (RB0OO to RB07);
c. sets the RUN flip-flop;

d. sets the NO TAPE flip-flop.

The read cycle is controlled by the RUN flip-flop. Initially, the RUN (1) H output holds the A flip-flop set,
preventing the output of Clock M401 from switching the A and B flip-flops until IOT 6014 L arrives. A flip-flop
holds the B flip-flop set.




After the RUN flip-flop is set, the switching sequence is:

A B
STATIC 1 1
DYNAMIC 0 1

0 0
1 0
1 1

Four pulses are generated during each cycle. Switching the A flip-flop to a 0 produces the first pulse to the gate
and driver in M113/M060. This pulse moves the frame in the tape over the photocells in the read head.

Switching the B flip-flop to a O produces the second pulse. Gating this pulse [B.(0) H] with RUN (1) Hin M115
produces a RDR STROBE pulse. READER STROBE H clocks the input data from the photoamplifiers in the
reader into the buffer register flip-flops, loading the buffer while the holes are still over the photocells. A high

data input (hole) sets the corresponding flip-flop. Thus, the current character is fetched from the tape and
loaded into the buffer. '

Switching the A flip-flop to a 1 produces the third pulse to the gate and driver in M113/M060. Switching the B
flip-flop to a 1 produces the fourth pulse, B (0) L. This pulse disqualifies the gate in M115 that produces RDR
STROBE. The resulting positive transition (~RDR STROBE L) clears the RUN flip-flop because the data input
is grounded. RUN (1) H holds the A flip-flop set. The four pulses generated by the A/B flip-flops are inhibited
.by ~SEL RDR H when the reader is deselected. This keeps the motor in the reader turned off when it is
deselected so that it does not overheat.

RUN (0) H attempts to set the FLAG flip-flop. As the feed hole in the tape passes over the photocell, the
resulting positive transition (~OUT OF TAPE L) clears the NO TAPE flip-flop, allowing RUN (0) H to set the
flag. When the reader runs out of tape or is deselected, the positive transition does not occur and the NO TAPE

flip-flop remains set. Consequently, the FLAG flip-flop can only be set when there is tape in the reader and the
reader is on-line.

This condition is tested by the 6011 instrubtion. During the read cycle, the processor generates a series of IOP 1
H pulses. Gating these pulses with device code 01 in M103 produces IOT 6011 L pulses. These pulses are gated
with FLAG (0) H in M623 to produce a SKIP BUS L pulse if the flag is set. The IOT 6011 L pulse that causes
the SKIP BUS L pulse may occur coincident with the setting of the FLAG flip-flop or it may occur after the
FLAG flip-flop is set. When the SKIP BUS L pulse occurs, the processor skips the 5202 instruction and executes
the 6012 instruction.

FLAG (0) H also produces an unconditional interrupt request (INT RQST BUS L). This signal may be used
instead of the 6011 instruction to initiate the transfer of data from the buffer to the processor.

Gating IOP 2 H with device code 01 produces an IOT 6012 L pulse. This pulse:

1.  clears the FLAG flip-flop,
2. gates the contents of the reader buffer to the processor.
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Thus, the current character is transferred from the buffer to processor. A low input from a set flip-flop causes
the corresponding gate to produce a low output. As a result, the holes in the input tape are translated to 1s.

4.2.4 10T Decoder for Puhch Control

The punch control (PA68F-2) uses the I/O instructions listed in Table 3-1, Device decoding takes place in the
M113, M119, and M710 modules. Device code 02 (BMB 03—-08) is gated with IOP 1 H, IOP 2 H and IOP 4 H to
produce IOT 6021, IOT 6022, and IOT 6024. These pulses initiate the specified functions in the punch control.

The sequence of instructions that follows transfers one byte of data from the processor and punches it in the
paper tape.

0200/6022 PFC
6024 PPC
6021 PSF
5202 JMP.-1

The following logic descriptions are based on this program. The timing is shown in Figure 4-5.

SYNC PUNCH k>9ms }>9ms bms ‘ } l } l l l

1
'
1
' PR ba NNl gagteny
I0T'S Peogbpaattastgaeiiaaganginatny
—__TTTTTTTTTTTT 6022 " 6024 6021's SKP -
. 6021
PUNCH ACTIVE
(o]
1 e e o o v s o o o ?
FLAG !
o 1

H
MOTOR START
L

H 1
PUNCH DONE .: 4.5msec
i
enasLe ‘ ,
PUNCH DONE | "—‘m:I I
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NOTE:
Timing diagram is not drawn to scale.
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Figure 4-5 Tape Punch Timing Sequence for PA68F
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4.2.5 Tape Punching

Gating IOP 2 with device code 02 [BMB 03 (0) — BMB 06 (0), BMB 07 (1) and BMB 08 (0)] in M710 .produces
an I0T 6022 L pulse. This pulse clears:

a. the PUNCH ACTIVE flip-flop;
b. the PUNCH FLAG flip-flop.

The next instruction (6024) starts the punching cycle. The device code from M119 produces an AC STROBE H
pulse. This pulse gates the data [BAC 4 (1) — BAC 11 (1)] from the processor through M101/M113 to the
punch buffer.

Gating device code 02 with IOP 4 in M710 produces an IOT 6024 pulse. IOT 6024 H clocks the data into the
punch buffer register flip-flops. A high data input sets the corresponding flip-flop, loading the associated buffer.
10T 6024 L sets the PUNCH ACTIVE flip-flop. PUNCH ACTIVE (0) H triggers a 5-second delay in M710 that
produces MOTOR START L. MOTOR START L turns on the punch motor by grounding the motor control
circuit in the G915 Punch Control. A simplified logic diagram is shown in Figure 4-6.

IOT 6024 L

D

1
PUN ACTIVE O L
PUNCH
ACTIVE
PUN ACTIVE O L J5-sec |
c o SRS D— MOTOR START L

T +3V

INITIALIZE L

~ENB
PUNCH
DONE L

—
O

UP TO 1-SEC

SPEED l I

1-SEC
o ¢ DELAY C]"*

L >
PUNCH 4.5MS
PUNCH
24.5MS LS DONE L PUNCH
SYNC PUNCH H —D— c o oams DONE H

+3Vv

08-0780

Figure 4-6 M710 Punch Control for PA68F, Simplified Logic Diagram
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A positive-going transition is produced when the 5-second delay is triggered. This transition triggers a 1-second
delay in M710 that prevents punching until the motor reaches full speed. After the time elapses, ~ENB PUNCH
DONE L allows the incoming SYNC PUNCH H pulses returning from the punch pick-up coil to be gated with
PUNCH ACTIVE (0) H in M710, triggering a 4.5 ms pulse shaper that produces PUNCH DONE H. The 4.5 ms
PUNCH DONE H pulse gates the contents of the punch buffer to the M060 Punch Solenoid Drivers; a low
output from a driver grounds the corresponding solenoid, energizing it, and punching a hole in the paper tape.
When the 4.5 ms delay times out:

a. the PUNCH ACTIVE flip-flop is cleared;
b. the PUNCH FLAG flip-flop is set.

This condition is tested by the 6021 instruction. During the punching cycle, the processor generates a series of
IOP 1 pulses. These pulses are gated with device code 02 in M710 to produce IOT 6021 H pulses. These pulses
are gated with the FLAG (1) H to produce a BUS SKIP L pulse if the flag is set. The IOT 6021 H pulse that
causes the BUS SKIP L pulse may occur coincident with the setting of the PUNCH FLAG flip-flop or it may
occur after the PUNCH FLAG flip-flop is set.

When the BUS SKIP L pulse occurs, the processor skips the 5202 instruction. FLAG (1) H also produces an
unconditional interrupt request (INTER BUS L). This signal may be used instead of the 6011 instruction to
terminate the punching cycle. If another IOT 6024 L pulse is not generated within 5 seconds, the delay in M710
times out, turning the punch motor off and clearing the 1-second flip-flop.

4.3 PR68B HIGH-SPEED PAPER-TAPE READER

The PR68B is a positive logic version of the PR68A. It can be set up to read either 6-level advance feed hole or
8-level in-line feed hole tape. Reading rate is 110 cps. Operating voltages and signals are compatible with both
the PR68F Single Reader/Punch Control and Interface Unit and the PA63 Multiple Reader/Punch Control Unit.

The circuit diagrams for the PR68B are listed in the Master Drawing List:

Drawing No. Title
A-ML-PR68-B Reader (Typesetting System)

With the exception of the volfages and signal polarities (shown on the block wiring diagram), the PR68B is

identical to the PR68A. A single G908 Photoamplifier Module is used to monitor the outputs of the photodiodes
and produce +3.6 Vdc when a hole is sensed and 0 Vdc when no hole is sensed.

The bias level of all nine photoamplifiers is determined by the setting of the threshold sensiti‘}ity potentiometer,
R52. Drawing C-CS-G908-0-1 shows the circuit configuration of the amplifiers.

4.4 PR68D HIGH-SPEED PAPER-TAPE READER
The PR68D is a redesigned and improved reader equipped with a nontorn tape (NTTA) processing feature. This

feature is implemented by adding a G930 module to the PR68DA and making some minor modifications.
Operating voltages and signals are compatible with the PA63 Multiple Reader/Punch Control and Interface Unit.
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The PR68D Reader can be set up to read either 6- or 8-level in-line and advanced feed hole tape. Reading rate is
110 cps. The PR68D Reader is a separate unit that can be installed at a remote location. It contains one discrete
component module and one integrated circuit module.

The reader also contains: a) a light source, b) a set of phototransistors to translate the presence or absence of
holes in the tape to logic levels representing 1s and Os, and c) a tape transport mechanism to move and position
the paper tape between the light source and the read head. The discrete component module, G918, is a
nine-channel transistor amplifier that matches the impedance of the phototransistors to that of the buffer in the
PA63 and raises the output of the phototransistors to the correct logic level. The integrated circuit module,

G930, is an NTTA control that “remembers” the status of the reader and transmits this information to the
control (Figure 4-7).

The circuit diagrams for the PR68D are listed in the Master Drawing List:

Drawing No. Title
A-ML-PR68-D Paper Tape Reader (PR-68D)

Functionally, there are three circuits: a tape transport mechanism, photoelectric tape reader, and an NTTA
reader select control.

r————
PR68D -; ———
NTTA/READER
SELECT SWITCH | l PRes? |
NTTA
l . B, —15V AVAILABLE /
ERROR LAMP |

5K ><C4 | Ci1A ICZ ~C3
TT T T

o C, GND

u». 6 A, +5V

o —— — — —

I PA63 +5V I
{ —d SEL RDR XX H ‘ :
| I U N — |

08-0779

Figure 47 G930 Nontorn Tape Alloting Module, Simplified Logic Diagram
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4.4.1 Tape Transport Mechanism

A tape-drive sprocket, rotated by a 4-pole, dc-operated synchronous motor, performs the tape-feeding function.
Pins on this wheel engage feed holes in the tape to transport the tape past the read station. High-current drive
pulses, generated by solenoid drivers in the PA63 produce the required torque in the motor.

Two switch-tail-connected flip-flops (A and B) in the PA63 provide the pair-sequential triggering outputs that
control the solenoid drivers. Four feed cycles are required to move the tape a distance equal to one character

position. Switching the activation of the solenoid pairs at 2.3 ms intervals produces a tape-feeding rate of 110
cps.

4.4.2 Photoelectric Tape Reader

The tape reading function is performed by the photoelectric tape reader. This reader consists of a light source, a
photoelectric read head and associated amplifier circuits for the photocell outputs. The amplifier circuits are in
the G918 module.

The read head, located below the tape, contains nine light sensitive semiconductors, physically arranged to sense
perforations in the eight data tracks or channels of the tape and in the feed tape hole track. The light source is
directly above the photocells. The outputs of the photocells change between the light and no-light conditions.
Light passing through a hole in the tape activates the associated photocell.

The nine photoamplifier circuits in the G918 module continuously monitor the outputs of the photocells for
transmission to the PA63. The bias level of all nine photoamplifiers is determined by the setting of threshold
potentiometer, R37. The amplifiers generate a +3.6 Vdc output level when a hole is sensed and a 0 Vdc level
when no hole is sensed. The PA63 controls the transmission of the data read from the tape and the position of
the tape, which is determined by the state of the A and B flip-flops. The feed hole amplifier output is monitored
to detect the out-of-tape condition.

4.4.3 NTTA Reader Selection

Reader selection is controlled as described in Paragraph 4.1.3. The G930 module assumes control of reader
selection when no input tape is ready for processing.

Since flip-flop E3 is cleared initially, the reader is not available for selection when the program is started.
Consequently, the output of Q1 holds SEL RDR XX H at ground as the PA63 sequentially steps through each
reader in the normal manner, searching for one that is available for selection. This output holds RDR SEL XX H
at ground because Q1 in the G930 module and the corresponding M623 driver in the PA63 are both connected

to the +5 Vdc source through the same resistor. Thus, SEL RDR XX H can not go up to that level unless Q1 is
timed off.

When the switch on the reader is closed, the input to E1/2 and E2/2 is grounded, cutting off transistors Q1 and
Q2. Consequently, the lamp on the reader goes off because it is not grounded. More importantly, the output of
Ql is allowed to follow SEL RDR XX H. Thus, the reader is ready for program selection, but it is not selected
because ~SEL RDR XX H from the PA63 holds the logic level at ground. The switch closure is “remembered”
by E1/1 and E2/1, which hold Q1 and Q2 in cut-off until flip-flop E3 changes state.
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When the PA63 produces SEL RDR XX H for the available reader, the reader is selected and input tape
processing begins. However, this does not effect the flip-flop because the change from ~SEL RDR XX H to SEL
RDR XX H produces a negative-going pulse at the output of E1/3. After the stop code is read at the end of the
tape, the flip-flop is cleared as the PA63 deselects the reader, producing a positive-going pulse. This lights the
NTTA Available/Error lamp, indicating that tape processing is complete.

4.5 PR68DA HIGH-SPEED PAPER-TAPE READER

The PR68DA High-Speed Paper-Tape Reader is a redesigned and improved reader that can be set up to read
either 6-level advance feed hole tape or 8-level in-line feed hole tape. Reading rate is 110 cps. Operating voltages
and signals are compatible with the PR68F Reader/Punch Control and Interface Unit. Physically, the PR68DA is
identical to the PR68D; functionally, the PR68DA is identical to the PR68B. It is more reliable and easier to
maintain than the PR68B because phototransistors are used instead of photodiodes.

The circuit diagrams for the PR68DA are listed in the Master Drawing List:

Drawing No. Title
A-ML-PR68-DA Paper Tape Reader (PR68-DA)

A single G918 Photoamplifier Module is used to monitor the outputs of the phototransistors and to produce
+3.6 Vdc when a hole is sensed; 0 Vdc when no hole is sensed.

The bias level of all nine photoamplifiers is determined by the setting of threshold sensitivity potentiometer,
R37. Drawing C-CS-G918-0-1 shows the circuit configuration of the amplifiers.

4.6 PP67C/D HIGH-SPEED PAPER-TAPE PUNCH

The PP67C/D Punch is a modified BPRE Punch, Model 11 or Model 18. Four models are available, depending on
the number of channels required and the power available.

Type Tape Level Voltage and Line Frequency
PP67C 6-advanced feed hole 115V, 60 Hz
PP67CA 6-advanced feed hole 115V, 50 Hz
PP67D 8- in-line 115V, 60 Hz
PP67DA 8- in-line 115V, 50 Hz

Punching rate is 110 characters per second. The PP67C/D Punch is a separate unit that can be installed in a
remote location; it contains one discrete component module. The circuit diagrams for the PP67C/D are listed in
the Master Drawing List:

Drawing No. Title
A-ML-PP67-C Paper Tape Punch PP67-C

The punch also contains: a) a punch drive motor, b) a mechanism to advance the tape and position it under a
perforating mechanism, c) a perforating mechanism that translates logic levels representing 1s and Os to the
presence or absence of holes in the tape. A roll of tape is loaded in the punch. As the tape is perforated by the
punch, it is collected for processing by a linecasting or a phototypesetting machine. The discrete component
module, G915, is a punch control that monitors the status of the punch and transmits this information to the
reader punch control.
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The circuits for the PP67C/D Punch are shown in drawings D-CS-PP67C-1 and D-CS-PP67D-1. Functionally,
there are two separate circuits, a motor control and a solenoid control that are both located on the G915 Punch
Control Module (drawing B-CS-G915-0-1).

4.6.1 Motor Control

Figure 4-8 is a simplified functional diagram of the motor control circuit. The punch motor is controlled by
MOTOR START L from the control. When the control switch on the punch is in the AVAILABLE position,
MOTOR START L grounds Q5 in Punch Control, G915. This, in turn, energizes relay K1. The closed contacts of
K1 allow the 110 Vac input to trigger SCR D2 in the punch, supplying ac current to the motor.
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Figure 4-8 Punch Motor Control, Simplified Functional Diagram

During the first half cycle of the ac input, the voltage on the control gate of D1 at the junction of R10 and R11
turns on the SCR. Therefore, current flows through the motor winding, driving the motor. At the end of the first

half cycle the anode voltage is reduced to zero, hence the SCR turns off. During the second half of the cycle,
however, the voltage at the control gate turns on the SCR again.

NOTE
In the OFF condition, an SCR has a high resistance
(approximately 100 k£2) in both directions (anode to
cathode and cathode to anode). The cathode control gate is
the equivalent of a small diode. If a low positive voltage is
applied to the gate when the anode is positive and the
cathode is negative, the resistance is greatly reduced and
current will flow through the SCR. After the SCR is

triggered, it can only be turned off by removing the anode
voltage.
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Silicon Controlled Rectifier

Thus, the full wave bridge rectifier, D1, supplies unfiltered, unregulated dc for the SCR. The thyractor, D3,
regulates the 110 Vac input. The SCR switches the 110 Vac input to the motor. The punch motor can also be
turned on by closing the ON/OFF switch. However, this switch should only be used during maintenance because
it does not place the punch under program control.

While the punch has sufficient tape, ~NOT AVAIL H is applied to the reader/punch control because the wiper
of S1 is grounded through the contacts of the tape low indicator arm. When the tape goes below the limit
(approximately 3/8-inch of paper left on the core), the wiper of S1 is connected to +5 Vdc through the contacts
of the tape low indicator arm, applying NOT AVAIL H to the reader/punch control.

NOT AVAIL H is also produced when the control switch is set to STOP WHEN DONE, CONTINUOUS, or OFF.

The punch motor runs continuously when the control switch is in the CONTINUOUS position becauss MOTOR
START L is grounded.

4.6.2 Solenoid Control

The punch solenoids are energized by MOTOR START L and P HOLE 00 L through P HOLE 07 L from the
reader/punch control. MOTOR START L grounds Q1 in G915. This triggers SCR Q4, which switches +30 Vdc to
the solenoids. A discrete solenoid is energized by P HOLE XX L, which grounds the corresponding solenoid.

SYNC PUNCH pulses generated by a reluctance pickup, synchronize the solenoids with the reader/punch
control. The pickup is driven by the punch motor.

Figure 4-9 is a simplified functional diagram of the punch solenoid circuit.

CAUTION
Do not turn on power when an M710 Punch Control Module
is removed from the reader/punch control. Damage to the
punch solenoid circuit could result.
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Figure 4-9 Punch Solenoid Control, Simplified Functional Diagram
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