BELL SYSTEM PRACTICES
Plant Series

37 RECEIVE-ONLY (RO) TELETYPEWRITER SET

FOR SWITCHED NE TWORK SERVICE

WIRING DIAGRAM AND CIRCUIT DESCRIPTIONS
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1. GENERAL

1.01 This section is issued to provide actual

and schematic wiring diagrams and de-
tailed circuit description information for the 37
Receive-Only (RO) Teletypewriter Set (Figure 1).

1.02 Notes are included on the diagrams and
explain the symbols used or point out
special conditions that should be observed.

1.03 Most wiring diagrams (WDs) and wiring

diagram circuit descriptions (WD-CDs)
in this section are a part of one or more wiring
diagram packages (WDPs). A complete listing
of these WDs and WD-CDs is found on the at-
tached WDP control sheets, and a numerical
summary is included in the wiring diagram index.

2. WIRING DIAGRAM INDEX

SECTION 574-300-400
Issue 1, March 1971
AT&TCo Standard

;
-

(ATTACHMENTS) Figure 1 - 37 RO Teletypewriter Set
DRAWING NUMBER TITLE
Wiring Diagram Packages
WDP0118 Basic Wiring Diagram Package for 37 RO, KSR, and
ASR Sets. It includes the following WDs and WD-CD:

8352WD 8360WD
8353WD 8361WD
8358WD 8365WD
8358WD-CD 303150
8359WD

Prepared for American Telephone and Telegraph Company by Teletype Corporation
Printed in U.S.A.
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SECTION 574-300-400

WIRING DIAGRAM INDEX (continued)

DRAWING NUMBER

TITLE

Wiring Diagram Packages

WDP0125

Wiring Diagram Package for Circuit Card Set TP332546
(RO). It includes the following WDs and WD-CDs:

7856WD
8370WD
8370WD-CD
8371WD
8371WD-CD
837TWD
837TWD-CD
8383WD
8383WD-CD
. 838TWD
838TWD-CD
8388WD
8388WD-CD
8389WD
8389WD-CD

8399WD
8T73WD
8T73WD-CD
8T774WD
8774WD-CD
8845WD
303149
322050
322059
322062
322067
322068
322070
322304
322305
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| | | 2 3 4 5 ) 7 | 8 9 |
NO. NOTES
| | THE FOLLOWING PROCEDURE SHOULD 7 8R 6 WD
BE FOLLOWED WHEN INSTALLING CIRCUIT [
CARD OPTIONS: :
A. TURN POWER OFF : RW|S|°NS
B. LOCATE CARD POSITION GIVEN IN . SERVICE UNIT OPTION ARRANGEMENTS
INSTALLATION PROCEDURE. T DESCRIPTION APPLICATION ASSEMBLY AFFECTED INSTAL}.ATlON PROCEDURE 1SSUE DATE AUTH. NO.
C. CHECK POL ARITY OF CARDS (NOTCHES) ] 1-21-68 19778 R
AGAINST POLARITY OF CARD -
CONNECTORASMALL TAB IN CONNECTOR CHARACTER ASR 322045 INSTALL PIGGY-BACK ON CARD ASSEMBLY 322045 POSITION XZ 30I. —- 3-17- ¢
D. INSTALL CARD. COUNTER 8 CONTROL |. REMOVE STRAP "A' WHEN "NU-LINE" IS NOT IMPLEMENTED IN PRINTER. I |- 17-69 99693
X 1 ‘ 4 4-14-70 94
2 | [HE_FOLLOWING PROCEDURE SHOULD ' 322055 INSTALL IN POSITION XZ 303
BE FOLLOWED WHEN INSTALLING CABLE .
OPTIONS: |. PROGRAM P|-P24 FOR A COUNTOF 66 AS FOLLOWS, STRAP P3-PI8, P6-PI9,

P8- P20, PIO-P2I, PI2-P22, PI3-P23, P2—Pi7

A. TURN POWER OFF.
2.FOR OTHER COUNTS REFER TO 8380WD-CD.

B. IDENTIFY WIRES AND TERMINALS TO
BE CONNECTED PER INSTALLATION
PROCEDURE .

C. INSTALL PUSH-ON TERMINAL ‘
CONTACTS DIRECTLY OVER ALLOTTED I
TE‘F;MINi«LS ONAWIRING FIELD - X 10711 UNIT CODE RO/KSR 322067 PROGRAM CIRCUIT CARD ASSEMBLY AFFECTED.

. TDEO-:'N L BOARD. SEND TE 150 WPM ASR 322066 POSITION XZ 105 AS FOLLOWS:

. OT SHORT OR BEND TERMINALS won
ON WIRING FIELD TERMINAL BOARD. I. 10 UNIT DO NOT REMOVE STRAP "A"

3 IN REMOVING CIRCUIT CARD STRAP OPTIONS
CARE SHOULD BE TAKEN TO AVOID-

A. DAMAGE TO ADJACENT COMPONENTS ;
AND CIRCUIT BOARD.

X HALF 8 FULL DUPLEX KSR /ASR 322062 PROGRAM CIRCUIT CARD ASSEMBLY AFFECTED
B. SHORTING REMAINING PORTION OF POSITION XZ 107 AS FOLLOWS:(FIELD MODIFICATION ONLY,CARD TO BE SHIPPED WITH :
STRAP TO ADJACENT CIRCUITS. : ALL STRAPS. _ :
C. LITTERING CARD WITHCUT STRAPS. ’ |. DEDICATED HALF DUPLEX -REMOVE STRAPS B

2.DEDICATED FULL DUPLEX - REMOVE STRAPS "A'
3.LINE CONTROL OPERATION- REMOVE STRAPS A B & C"

4 IN ADDIiNG CIRCUIT CARD STRAP OPTIONS
. ECHA POR F STUNT FOR APPROPRIATE CODES.
TO PREVIOUSLY PROGRAMMED CARDS, A 4. CHECK M NICAL PORTIONS OF STUNT BOX FOR OPRIATE CO

SOLDERING IRON NOT LARGER THAN uan
25 WATTS SHOULD BE USED. CARE X RECEIVER STATUS ALARM KSR/ASR 322062 |. REMOVE STRAP C

SHOULD BE TAKEN TO AVOID DAMAGING
ADJACENT COMPONENTS OR CIRCUIT
BOARD. |

MOTOR CONTROL (DATAPHONE) RO/KSR/ASR 322068 PROGRAM CIRCUIT CARD ASSEMBLY AFFECTED
X EOT AND ALARM DISCONNECT. POSITION XZ 109 AS FOLLOWS:

ILREMOVE STRAPS "D, E, G, H, K, M, Y"

) DONOT REMOVE STRAPS'A, B, C, F, L"

5.] REFERENCES TO 8365WD, PRINTER, AND :
STUNT BOXES INDICATE THAT OPTION : ‘ ,
IS PART ELECTRICAL AND MECHANICAL . :

AUTOMATIC READER ASR 322079 I. INSTALL CIRCUIT CARD ASSEMBLY IN POSITION XZ 304. i
AND PUNCH CONTROL. 2. PROGRAM CONTROL PANEL PER 8365 WD. :
3.CHECK MECHANICAL PORTIONS OF STUNT BOX FOR APPROPRIATE CODES. ,
X
322054 REMOVE STRAP "A" OF CIRCUIT CARD ASSEMBLY
POSITION XZ108 OF R-T ELECTRICAL SERVICE UNIT.
wDP-
X TWO COLOR RIBBON. RO/KSR/ASR 322070 I INSTALL CIRCUIT CARD ASSEMBLY AFFECTED IN POSITION XZ 405.
2.CHECK PRINTER AND STUNT BOX FOR APPROPRIATE MECHANISM & CODES.
MODEL 37
OPTION
X ANSWER BACK RO/KSR/ASR 32780 I. INSTALL THIS SELF CONTAINED ASSEMBLY IN POSITIONS XZ 310-XZ3IS. ANALYSIS CHART
2. INSTALL CABLE ASSEMBLY 326575 AS FOLLOWS:
INSTALLATION KIT. FOR THE WIRE COLOR TBI11 CONNECTION.
YAB 802 ’ 336926 WHITE - BROWN Al
WHITE - RED A2
WHITE - ORANGE . A3
WHITE - YELLOW A4
WHITE -GREEN AS
WHITE -BLUE A6 APPROVALS
WHITE -PURPLE 1 A7
WHITE - SLATE A8 D AND R EOF M
WHITE - BLACK ! Atl g
GREEN - SLATE CJs3 ‘/ lf / -
BLUE - GREEN H3 ' N L
ORANGE - GREEN F3
RED - BLUE c3 E-NUMBER
YELLOW A3
GREEN - Y PROD.NO. 7856 WD
BLACK [ 63
BLUE AlO . DATE 9-4-68
BROWN D3
BROWN E3 PD.FILE NO. G-A354AA
X GONTROL GHARAGTER KSR/ASR 322059 INSTALL STRAP 327842 BETWEEN PINS 2 AND 7 ON GARD GONNEGTOR XZ 102. DRAWN wPB CHKD.
. INHIBIT INSTALL STRAP 327842 BETWEEN PINB26 ON GARD CONNECTOR XZ102 AND ENGD. MJR APPD. | 7l
PIN 2 ON CARD CONNEGTOR XZ 305. L2
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7856 WD
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| [ 3 4 5 [) 7 8 9 |
NO. NOTES
A 8370WD
. | ALL VOLTAGES DC.UNLESS OTHERWISE
SPECIFIED.
2. | ALL RESISTORS !4 WATT AND RESISTANCE | NS
VALUES IN OHMS,UNLESS OTHERWISE REVISIO
SPECIFIED. vee wort. ISSUE DATE AUTH. NO.
3. | ALL CAPACITANCE VALUES IN MICROFARADS, REVISION INFORMATION MUST A | 9-25-68119568-
LSO BE 9568-R
| UNLESS OTHERWISE SPECIFIED. +12V. REFLECTED ON THE ISSUE CONTROL REC-
- ORD. WHICH IS A PART OF THIS DRAWING.
5 >_ INDICATES FEMALE AND 3
% INDICATES MALE TERMINAL N300
RI
RECEIVE /4 R3S IOK
6. | REFER TO 303149 FOR ASSEMBLY MESSAGE VvV V
INFORMATION. 3.6K
L] 7. | S NUMBER: 61,4285S. MOTOR
91 (22W) oo
REFERENCE CIRCUIT DESCRIPTION: 83 7OWD-CD. REL
R2 MAGNET
° MOTOR START /8 \/\/\/\__
. (LoCAL) AN
%7 INDICATES CIRCUIT GROUND. 3.6K
MOTOR
) CONTROL 12v.
CIRCUIT '
C
+12V.
' el
D 3
RI3 ~(+10%
35V DC)
— SEE ISSUE CONTROL RECORD FOR COM-
c2 -:’31.097 PLETE LIST OF SHEETS COMPRISING THIS
+10% i SELECTOR
r8<S10k 35v.0C) L3N MAGNET "
| /  RETURN.
] R7 CR3 IN4002 “ SHEET-| -
SERIAL 5 i
DATA Q3 12y ; SCHEMATIC
36K 2N3638 WIRING DIAGP.AM
| 6\, SELECTOR FOR
[/ MAGNET RECEIVING DEVICE
!
E |
] Py '7\vcc
I
DRIVER CIRCUIT c 68 |
] D AND R EOFM
2 ] -
o GRD. PR /]
/7 TN
$ | E-NUMBER
|
’ \ PROD. NO. 8370 WD.
1 i
12\,
Fy A DATE 2-29-68
P.D.FILE. NO. 5-A354AA
[ DRAWN W.PB. cm(o.ﬁ?
| AN vy
; 7 ~l2v. ENGD. C.A.Y. aPPD. [F74
3 ! TELETYPE
| CORPORATION
| 8370WD
| 1|
. T e \ | 3 4 5 | 6 i 7 ! | 8 9 l
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Teletype Corp ration Circuit Description
R & D Organization 8370 WD - CDO

CIRCUIT DESCRIPTION OF THE RECEIVING DEVICE LOGIC CARD
ASSEMBLY NUMBZR 303149 '

TABLE OF CONTENTS

TOTAL PAGES

SECTION DESCRIPTION IN SECTION
I General Technical Information 2
II Detailed Description and Theory of Operation 1l

NOTE: REVISION INFOR-
MATION MUST ALSO BE -
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
W.D.




NOTE: REVISION INFOR-

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS

W.D.

MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
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Teletype Corporation o Circuit Description
R & D Organization 8370 WD - CD-1

CIRCUIT DESCRIPTION OF THE RECEIVING DEVICE LOGIC CARD
ASSEMBLY NUMBER 303149

SECTION I

GENERAL TECHNICAL DATA

1, BASIC FUNCTION

1.1 The 303149 Receiving Device Logic card cambines the function
of a selector magnet driver and a motor control relay driver,

1.2 Selector Magnet Driver

The selector magnet driver sinks a steady state current of up
to 600 ma DC on a MARK input and sinks zero current on a SPACE input. The
MARK input is a logic one, and a SPACE input is a logical zero,

1.3 Motor Control
The motor control relay driver is capable of supplying a current

of 4O to 60 ma to operate the motor control relay. The relay will be operated
on a logic zero input and released on a logic one input.

2. GENERAL TECHNICAL DATA
2.1 Input-Output Data -
2.1.1 The Receiving Device Logic card converts the integrated circuit

logic levels to current levels appropriate for magnet operation.

A logic one is defined as a voltage level between 5.0 Volts and
6.6 Volts (usually a logic one approximates the integrated circuit supply
voltage). A logic one draws no current from the input of the logic element.

Signal voltages between circuit ground potential and +0.5 Volts are
considered logic zero,

2.2 Input-Output Characteristics

Motor Control

2.2.1 Receive Message/Motor Start Local (Pins 4 and 8)

These two inputs are connected together in a logical or
configuration. A logic zero input will energize the associated motor
control relay. Input impedance is 3.6K.

2.2.2 Motor Control Relay Magnet (Pin 9)

The associated motor control relay is connected to this output
(typical coil resistance 430 ohms). The output impedance is 91 ohms in
series with a =12 Volts. The relay driver output is capable of supplying
up to 60 ma of current. Relay magnet drop-out is diode suppressed.
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Selector Magnet Driver

2.2.3 Send Data (Pin 2)

Under the control of set logic this input is supplied with MARK
and SPACE signals corresponding to received data. A logic one signal (MARK)
will cause the selector magnet to be energized. A logic zero signal (SPACE)
will de-energize the selector mgnet. Input and impedance is 3. 6K.

2.2.4 Selector Magnet (Pin 6)

The negative end of the selector magnet is connected to this output
which will establish a discharge path through a Diode coupled resistor
capacitor network. Typical dropout time is approximately 2.50 milliseconds.

2,2.5 Selector Magnet Return (Pin 3)

The positive end of the selector magnet is connected to this output,
In series with the selector-coil is a parallel resistor capacitor network
which permits maximum current through the coil during SPACE to MARK transitions.
Typical MARK hold current is approximately 600 milliamperes. Nominal rise time
is 2.25 milliseconds. Typical load supplied is 3.5 ohms 20 millihenries
inductance.

2.3 Mechanical Requirements

The motor control amplifier and the selector magnet driver are
mounted on a 15-pin circuit board. ‘

2.4 Power Requirements
D.C. Supply Current Reguired
+5,0V to +5.50V (+5.25V Nom.) 0to20m
+11.65 to +13,75V (+12,5V Nom,) 0 to 660 ma
11,13V to -13.88V (-12.5V Nom,) 0 to 660 ma
2,5 Operating Temperature Range

0°C to 70°C (in free air)

2,6 Storage Temperature Range
-40°C to 70°C

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
w.D.
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SECTION IT

DETAILED DESCRIPTION AND THEORY OF OPERATION

1, ASSOCIATED DOCUMENTS

1.1 Schematic Drawing - 8370 WD,

1.2 Assembly Drawing - 303149,

2. DETATLED DESCRIPTION AND THEORY OF OPERATION
2.1 Selector Magnet Driver

2.1.1 The selector magnet driver circuit is a three stage amplifier,
designed to operate full on or off without intermediate levels, The input
characteristics are matched to the output of currents sinking DTL integrated
circuit elements, The output circuit is matched to the characteristics of
the 312936 Selector Magnet Assembly,

2.1,2 A logic one signal input, (See Section I-2,1), will turn the

output on, picking up the selector magnet armature, The logic one signal
turns off Q3, allowing QL and Q5 to be turned on, With Q5 turned on, C3 will
be charged through the load impedance to give a high initial current, As C3
becomes charged, load current will be limited by the external 50 ohm, 50 watt
resistor connected across C3,

2.1.3 With a logic zero signal on the input, (see Section I-2.1), Q3 will
be turned on, driving the base of Q4 positive, turning off QL and Q5. The
positive voltage on the base of QL is limited by groundclamp Diode CR2,

With Q5 turned off, the load inductance and C3 will discharge through steering
Diode CR3, and the discharge network C2, R13, The impedance values of the
output circuit are chosen to proved equal selector magnet armature pickup

and drop-out times, The characteristics of the (loaded) output circuit will
determine the maximum signalling rate, The values chosen will give proper
operation with a nominal pulse length of 6 ms or more,

2.2 Motor Control Relay Driver

2.2.1 The motor control relay drive is a two-stage amplifier which is
designed to operate full ON or OFF without intermediate levels, This circuit
is designed to drive an external motor start relay, Inputs to the motor
control relay drive circuit are on Pins L4 and 8, The inputs are connected

in a logical OR configuration each having an input resistance of 3,6K, With
logic zero, (see Section I-2,1), applied to either input, Ql is switched ON,
This switches Q2 ON, energizing the relay, With logic one applied at both
inputs Q1 and Q2 are switched OFF, When Q2 is switched OFF, any positive
voltage transient developed by the inductive load will be clamped to the
positive supply voltage by CR1,

NOTE: REVISION INFOR- |

MATION MUST ALSO BE } SEE ISSUE CONTROL
REFLECTED ONTHE ISSUE | RECORD FOR COM-
CONTROL RECORD, WHICH ; PLETE LIST OF SHEETS
IS A PART OF THIS ; COMPRISING THIS
DRAWING. | WD.




T

NOTES

ALL VOLTAGES DC,UNLESS OTHERWISE
SPECIFIED.

ALL RESISTORS /4 WATT AND RESISTANCE
VALUES IN OHMS ,UNLESS OTHERWISE
SPECIFIED.

ALL CAPACITANCE VALUES IN MICROFARADS,
UNLESS OTHERWISE SPECIFIED.

H INDICATES FEMALE
CONNECTOR.
% INDICATES MALE CONNECTOR.

INDICATES CIRCUIT GROUND.

MLBI

T—Row
COLUMN
INTEGRATED CIRCUIT

ASSOCIATED ASSEMBLY: .322059.

S-NUMBER: 61658 S

REFERENCE CIRCUIT DESCRIPTION 837IWD-CD.

WHEN ALL INPUTS OF A NAND GATE ARE TIED
TOGETHER THE GATE IS USE AS AN INVERTER.

LOGIC NEGATION: A SMALL CIRCLE JOINTO

A LOGIC SYMBOL INDICATES A LOGIC NEGATION.

THE INCLUDED SCHEMATIC UTILIZES POSITIVE
LOGIC. VOLTAGE LEVELS REPRESENTED BY
THE |-STATE AND O-STATE ARE +6V.ANDOV,
RESPECTIVELY.

VCC. IS PROVIDED TO THE INTEGRATED CIRCUIT
PACKAGE ON PIN14, AND GROUND ON PIN 7.
THIS APPLIES TO ALL PACKAGES EXCEPT MLBI.

REFER TO 8399WD FOR TRUTH TABLES.

ABBREVIATIONS :

ST - START.

SP - STOP.

TCL - TIMER CONTROL LATCH.

CSL - CHARACTER SAMPLE LATCH.
CCL - CONTROL CHARACTER LATCH.
OBL - OUTPUT BLIND LATCH.

ECL - ESCAPE CHARACTER LATCH.
TCS - TIMER CONTROL SET.

TC - TAKE CHARACTER.

PNC - PRESENT NEXT CHARACTER.
FX32 - FREQUENCY X 32
RS(NOT- REGISTER SAMPLE NOT

CP - CLOCK PULSE.

SCS - SHIFT CONTROL SAMPLE.
CCINOT) - CONTROL CHARACTER NOT.

NOTE:
REVISION INFORMATION MUST ALSO BE
REFLECTED ON THE ISSUE CONTROL REC-

. ORD, WHICH 1S A PART OF THIS DRAWING.

8371 WD

REVISIONS

ISSUE DATE AUTH. NO.

| 3-10-69 19887 R

SEE ISSUE. CONTROL RECORD FOR COM-
PLETE LIST OF SHEETS COMPRISING THIS
Ww.D.

SHEET |

SCHEMATIC
WIRING DIAGRAM
FOR
DISTRIBUTOR

APPROVALS

D AND R EOFM

;i DWM. —~

E-NUMBER

PROD. NO. 8371 WO,

DATE 4-24-68

P.D.FILE NO. G-A354AA

DRAWN W.PB. cnko.m///

ENGD. AB. APPD. /-

7/

TELETYPE

CORPORATION

8371 WD

TC 434 2-83)




|‘ ' | o 7 : [ 4777 | 5 | 6 LA | ) s 9 |

SEE SHEET | FOR NOTES. * 8 37' WD
CC.(NOT)
scs R S.(NOT) .
/‘6\ /} REVISIONS
e} 5 ISSUE DATE AUTH. NO.
NOTE: = —
TIMER W MLFI 8 REVISION INFORMATION MUST ALSO BE ! 3-10-69 19867 R
9 REFLECTED ON THE ISSUE CONTROL REC-
_ORD, WHICH IS A PART OF THIS DRAWING.
4
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X CIRCUIT DESCRIPTION OF THE ELECTRONIC TRANSMITTING DISTRIBUTOR
(ASSEMBLY NUMBER 322059)

TABLE OF CONTENTS

\ Total Pages

Section In Section
I General Technical Data L
11 Detailed Description and Theory of Operation 7
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'z?mu:'us;r"uso BE ‘ SEE ISSUE CONTROL
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' - COMTROL RECORD, WHICH ' PLETE LIST OF SHEETS °
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Teletype Coerporation h Circuit Neseription
R % D Organization , 2371 T - CD-1

CIRCUIT DESCRIPTION OF THE SLECTRONIC TRINSMITTING DISTRIZUTCR
AS3SEMBLY NUNBER43?2059

SICTICN I

GEN=RAL TECHNICAL DATA

1. BASIC FUNCTICKN

1.1 The 322059 Circuit Card Assem@bly is an Electronic Transmitting
Distributor with Control Character Detection. The device converts parallel
input signals to serial output signals of either 1C ar 11 unit code. The
parallel input consists of eight information levels (bits). The serial
output consists of a start bit, eight information bits, and one or two

stop bits. The telegraphic speed is determined by an external oscillator.

1.2 In addition to the basic data transmitting function of the
assenbly, several other functions are provided. These functions are:

1.2.1 Responds to a character delete signal (blind), and inhibits
transmission of a character.

1.2.2 Recognizes ASCII control characters (6th and 7th level spacing),
except ESC and electronically delays the transmission of the next character.
The delay interval is a fraction more than a character length, depending
upon the character unit code.

1.2.3 Recognizes ASCII contrcl character ZSC (11011000) and electronically
adds a one character delay after the character following the %°C character.

1.2.4 Provides an output signal which indicates that a character is
stored in the register and can be decoded.

1.2.5 Provides an output signal which is used to sample conditions
prior to the parallel data input sample.

1.2.6 Provides an output signal which indicates that another character
may be distributed.

2. GENsRAL TECHNICAL DATA
2.1 Input Characteristics

The inputs to the assemtly are all nand type integrated Dicde
Transistor Logic (DTL) inputs. ZEach DTL input is approximately a 1.4 ma load
to the device sinking current from it. At no time should any of these 1nputs
be more positive tham 8 volts or more negative than -.7 volts.

2.1.1 Take Character (TC) (Pin 10)

The TC input controls the start of the distribution cycle. ‘“hen
the input is in the O-state, less than 0.5V, it indicates that a character
is available for distribution. OCnce distribution has commenced, this input
will have no further effect until the end of the cycle. This input must be
low for at least .25 of a bit before it will be recognized as a legitimate
start signal., The device driving the input must be capable of sinking one
DTL load.
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2.1.2 Data Input (Pins 18, 19, 20, 21, 25, 26, 27, 28)

, The device driving these inputs must be capable of sinking one
DTL load. These inputs will only have effect on the distributor from .5
to .75 of a bit after the TC input first reverts to the low state. At all
other times these inputs will not affect the distributor.

2.1.3 Blind Input sPin 52

A momentary low on this lead blinds the line to the distribution
of the following character. The device driving this input must be capable
of sinking four DTL loads. This input should never be allowed to revert to
the O-state except when the PNC output is low. Otherwise, the line would be
blinded somewhere in the middle of a character, resulting in an errored
character being transmitted. The low on the blind input must be removed before
the end of the blinded character to allow the distributor to reset the Output
Blind Latch. ‘

2.1.4 Control Character Latch §CC§NOT21nhibit2§Pin 7)

This input is grounded to disahle the control character blind
feature (See Paragraph 1.2.2). The device driving this input should be capable
of sinking three DTL loads.

2.1.5 Register Condition STCSZ

This input may be grounded in order to clear the register. This may
be a requirement in some applications where at times certain characters will not
be transmitted. The device driving this input should be capable of sinking
three DTL loads.

2,1.6 F X 32 (Pin 35)

This input is from an externmal oscillator. The frequency of the
oscillator must be 32 times the desired bit-rate. The device driving this
input must be capable of sinking two DTL loads.

2.1.7 10-11 Unit Option (Pin 11)

This input is grounded when the distributor is operating with a 10 unit
character code. It is opened or high for 11 unit operation. The device driving
this input must be capable of sinking one load.

2.2 Output Characteristics

The outputs from this assembly are all nand type Diode Transistor Logic
(DTL) outputs. The outputs will be rated by the number of DTL loads it can
sink. Each DTL load is approximately l.4 ma.

2.2.1 Present Next Character (PNG) (Pin 9)

, This eircuit is capable of driving eight DTL loads. V“hen the
distributor is idle, this output will be O-state (approximately .3V).
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2.2.1 (Continued)

When this output is low, a character my be presented for distribution. It
will revert to the l-state (approximately Vecc) at the beginning of a
distributor cycle. It will remain in the l-state until the character has

been distributed, at which time it will revert again to the O-state.

2.2.2 Serial Data Output (Pin 12)

A mark signal is represented by a l-state at this output and a
space signal by the O-state, This output sinks up to eight DTL loads.

2.2.3 Control Character Recognition [CC (NCT Pin

This output is the same as the Control Character Lat ch Inhibit
input. This output will change from the O-state to the l-state when a
control character is recognized, and will remain in the l-state for a time
duration of 1.1 characters. It is capable of sinking six DTL loads.

2.2 Clock Pulse (CP) (Pin 3)

The clock pulse output is a timing output. This output reverts to
the one state for approximately .12 of a bit, occuring at the trailing edge of
each transmitted bit.

2.2.5 Register Sample [RS (NOT)] (Pin 6)

The Register Sample output is approximately .12 bits in duration
occuring between .75 to .87 of a bit following the start of the distributor.
When this output reverts from its normally low state to the l-state, it in-
dicates that a chiracter is in storage, and the parallel data outputs of
the register may now be sampled. This output is capable of sinking current
from seven additional DTL loads.

2.2.6 Parallel Data Outputs (Pins 14, 17, 29, 31)

“When these parallel outputs are in the l-state it indicates that
2 mark is stored in the particular position that the given lead is monitoring.
These outputs are capable of sinking seven DTL loads.

2.2.7 Parallel Data Cutputs (Pins 13, 15, 16, 22, 23, 24, 30, 32)

“hen these parallel outputs are in the l-state it indicates that
a space is stored in the partialar position that the lead is monitoring.
Pins 13, 15, 16, 22, 23, and 32 are capable of sinking six DTL loads.
Pins 24 and 30 are capable of sinking five DTL loads.

2.2.8 Shift Control Sample (SCS) (Pin 5)

The output of SCS reverts to the O-state from .25 to .5 of a bit
after the start of the distributor. It is a timing sigmal occuring prior to
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2.2.8 (Continued)

the character sample, and my be used to set up characters in external logic
prior to the character sample by the distributor.

2.2.9 Stop Output SSP} SPins 33, 352

Pin 33 is in the l-state when a stop bit is set in the SP Flip-Flop.
This is a timing signal which mgy be used by external logic to identify that a
character is being distributed. Pin 33 is capable of sinking four DTL loads
Pin 34 is capable of sinking five external DTL loads.

2.3 Size

The distributor is a 5-3/4 inch by 4=1/4 inch circuit card which mates
with a standard 36 pin circuit card connector.

2.4 Options Available
2.4.1 The distributor may be changed from eleven unit code to ten unit

code by grounding Pin 10.

2.4.2 Another option is the electronic insertion of an idle time, one
character in duration,following each ASCII cortrol character except control
character ESC. This feature may be removed by grounding Pin 7. Grounding Pin
7 also removes the electronic insertion of a character interval for the char-
‘acter following the control character ESC,

2.5 - Miscellaneous Recguirements

2.5.1 Power Supply Reauirement

VDC : I (ma)
+5V to +6.6V 520 m (max)
2.5.2 Operating Temperature Range

0°C to 70°C (free air)

2.5.3 Storage Temperature Range
~40°C to +70°C
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SECTICN II

DETAILED DESCRIPTICN AND THECRY CF CPZRATICN

1. ASSOCIATED DOCUMENTS

1.1 Assembly drawing 322059 (MCO59) and schematic drawing 8371 D.
1.2 Logic symbols and truth table 8399 %D,

2. DETAILED DaSCRIPTICN AND TH:CRY OF OPiRATICN

2.1 General

2.1 Refer to the timing diagram, flow chart and the schematic 8371 WD

to aid in understanding the following discussion.

The flow chart should be used as an outline. When two lines enter
a symbol, it is implied that either input causes the function in the symbol
to be performed. It is not intended that any of the symbols be construed
to represent logic functions. The flow chart is intended to relate circuit
operation with respect to time.

2.2 Starting Function

Assume that the distributor is idle, i.e., no character is being
distributed. In this state the distributor issues a present next character
command (PNC in O-state) which indicates to external logic that a character
may be presented for distribution. The command to begin the distribution
cycle is presented on the take character lead. This command (TC in O-state)
releases and controls the timer through MIG3-12.

The TC must remain ON for at least .25 of 2 bit, after which time
the timer is locked on by the timer control latch, TCL, for one distrihutien
cycle. Should TC turn off anytime prior to .25 bit, the timer will be
recycled to the O-count. This time period provides integration to reiect
noise pulses at the TC input.

When the time out reaches .25 of a bit, two gates MLF1-6 and [LF1-12
change to the O-state. MLF1-6 provides the shift-control sample (3CS) signal
at Pin 5, while MIF1-12 sets the timer control latch (TCL)., An output from
TCL locks the timer on,committing the distributor to a complete character cycle.
(As a condition, the take character input must remain on for .75 of 2 bit to
assure that a character is correctly entered. into the shift register.)

2.3 Preliminary Events

The shift-control signal (SCS) started at .25 of a bit remains on
until .5 bit. This signal is used by keyboard. logic to perform a controlling
function. ’

At .5 of a bit gate MLD1-6 changes to the O-state. This conditiocn
causes the character sample latch to set and opens the character input gites
MLB3 and MLE3 to accept data signals. A l=state on any data input level
sets a MARK into the corresponding register flip-flop. The sample prriod lasts

for one quarter bit (until .75 of a bit after TC) at which time LDl reverts
back to the one-state. If TC is removed preraturely i.e., before .75 bit the
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2.3 (Continued)

character sample period will be terminated early or may not occur at all.
TC may be removed after .75 bit.

Immediately following the character sample period the register
sample(RS)pulse is developed. This is a positive going output which appears
on Pin:6. This output, lasting .12 bits, indicates to external logic
that a character has been stored in the register and may now be sampled.
Internally this signal enables the control character detected gate MLG3-6,
whose functions will be further discussed in the control character section.

At approximately .87 of a bit, the clock pulse changes to the
l-state, priming the data flip-flops. At exactly l-bit time (.13 bits later)
the clock pulse reverts to the O-state. At this time each data bit stored in the
distributor is shifted one position. ' Additional clock pulses shift the data
to the LINE flip-flop, which becomes the output signal. This continues for
nine additional clock pulses, (10 for an 1ll-unit code), at which time the
register will have been cleared (all flip-flops in the space condition). The
distribution cycle is now completed.

2.4 Serializing Function

The serializing function is performed by the shift register. It
consists of eleven clocked flip-flops, labeled on the schematic as Stop (SP),
Start (ST), Line (LINE) and Data Levels 1 through 8. Information is trans-
ferred into the shift register on a parallel basis. When the Sp input of
any flip-flop reverts to the O-state, a mark is set in that position of the
distributor. Positions SP, ST and LINE are set intermally. The elements
are cascaded in such a manner that a positive pulse applied to the CP input
of the flip-flop will result in each flip-flop assuming the state of the
preceding flip-flop when the pulse is removed. Therefore, the shift register
performs the function of serializing parallel input signals.

When the distributor is idle, TCL is used to hold the register in
the no character stored state, that is, data positions 1 through 8 and ST
are held spacing while SB and LINE are held marking. The result is that a
chiracter cannot be set in the register until TCL is set,which occurs .25
of a bit after TC. Data bits are read into the register during the character
sample period, .5 to .75 of a bit after TC., A l-state on any data input
during the sample period sets a mark into the corresponding data flip-flop.
Likewise a O-state on any data input for the duration of the sample period
holds the corresponding data flip-flop in its cleared state (corresponding
data flip-flop remains spacing). When the character sample period has
passed, the data input leads have no further effect on the distributor.

One bit time after TC, the first clock pulse occurs. Each data bit
in the register is shifted one position. After nine additional clock pulses,
(10 for 11 unit code) the entire register will have been cleared to the
spacing condition that is,a space stored in each flip-flop. Register condition
gate, MLD1-8, then reverts to the O-state. MLD1-8 resets the timer control
latch, TCL, and the output blind latch, OBL, if it had been previously set.

TCL clamps the register and sets a MARK in the SB flip-flop which in turn
causes the present next character, PNC, command to be issued. A new cycle
may now begin,
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2.5 Control Character Operaticn

Another function of the distributor is to insert a marking interval
of approximately one character length after the transmission of each control
character, This time period is needed by the typing unit to detect, respcnd,
or perform logic associated with certain control characters prior to the
transmission of the next character, This feature may be inhibited by
grounding the CC (NOT) lead, Pin 7.

¥hen a control chiracter has been entered in ‘the distributor,
its presence is recognized by the control character recognition gate, MG3-6,
This gate has inputs to monitor the registers sixth and seventh level for a
spacing condition and a lead to monitor the register sample time. After the
data has been loaded into the register (.5 to .75 bit after TC), the register
sample lead, RS, reverts to the one-state (from .75 to .27 bit after TC).
Therefore, for all control characters the control charicter recognition g-te
sets the control character latch, CCL.

The control character is then transmitted as any other ch-aracter.
After the control charicter has cleared the register, the register condition
-gate MLD1-8 resets the timer control latch, TCL., At this time the output
blind latch, OBL, is set via gate MLG3-8, for all control characters except
ESCAPE (ESC), which will be discussed later. The output blind latch keeps the
signal output at Pin 12 in a FARK state. The control chiracter latch, set
previously, inhibits the present next character (PNC), output and provides the
input required to cycle the distributor for another character interval., After
the register is empty (the stop bit has moved through the register), the TCL and
OBL are reset by the register condition gate MLLD1-8.

When operating in 10 unit code thed etection of a control charucter
causes the distributor to shift into the 11 unit code for the control and
delay character., This adds two bit intervals to the control chiracter-delay
character length. When in 10 or 11 unit code, an additional interval, approx-
imately .87 bit, is provided by gate MLF2-3, These added time intervals are
necessary to insure that all typing unit respons=s are completed tefore another
character is transmitted,

2.6 ESCAPE Character Operation

Another function of the distributor is to insert a marking interwval
of appraximately one character length after the transmission of the character
following the control character ZSC. No delay is provided after the ®°C char-
acter. The control character ESCAPE in itself performs no function in the
typing unit. The character following %SCAPE is used by the typing unit to
perform a function. The delay, therefore, is added after this two character
ESCAPE seauence to allow the typing unit to complete its control function te-
fore transmission of the next chiracter. This feature may also te inhibited
by grounding the CC (NOT) lead, Pin 7.
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2.6 (Continued)

An escape character is detected in the escape recognitiocn gate
[LC1-6 and ¥LC1-8 which in turn sets the escape character latch, “CL. FCL
inhibits the operation of the output blind latch, OBL, and allows the present
next character, PNC, to be issued immediately after the control character
5UCAPA has bezen transmitted, The control character latch CCL, however, re-
mains set. A charactsr other than %ECAPT resets 7CL which in turn removes
the inhibit from gate XIG3-2, The distributor now operates as if 2 control
chiricter hacd been detacted,
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CIRCUIT DESCRIPTION OF THE ALARMS AND CONTROLS CARD
ASSEMBLY NUMBER 322050)

SECTION I
GENERAL TECHNICAL INFORMATION

1. BASIC FUNCTION

1.1 The 322050 Alarm and Control device logic card verforms the
function of a bell driver amd logically controlled parer alzmm,

1.2 The bell driver sinks a nominal current of 230 ma on 2 loric
zero input and sinks zero current on a logic one input. The hell serves
as an attention getting device,

1.3 The logically controlled paper alarm sinks a current of 30 ma
(nominal) to operate the "PAPER ALAPM" panel imdicator lamp, The lamp
will be turned ON on a logic zero input and turned OFF on a logic one
input. The paper alarm signifies a "DO NOT ANSWEP" or "NISCONNFCT"
condition,

1.4 Additional Features

1.4.1 The terminal remains "SELECTABL®', when a ""0 NOT ANS™WER" eon-
dition occurs and becomes "NON-SELECTABLE" after messare tranesmission is
completed,

1.4.2 A "DISCONNECT" condition renders the set "NON-SWIECTARLE" hy
means of a direct disconnect line.

2. GENERAL TECHNICAL DATA
2.1 Input Characteristics

A logic one is defined as a voltage level between +5,0 volts
and +6.6 volts (Usually a logic one approximately emals the integrated
circuit supply voltage.) or an open circuit, In either case, 2 loric one
draws no current from the input of the logic element,

Signal voltages between circuit ground potential and +0,5 volte
are considered logic zero. Logic currents that flow imto the siemal
source are a function of the element driven, source imnedance, su~lv
voltage, and the value of pull up resistor used, if anv, Refer to mamu-
facturers specifications for loading information.

2.1.1 Bell In (Pin 28)

This input is high during normal set operation and high and low
during an alarm condition %pulse width approximately 30 milliseconds).

2.1.2 Paper Alarm (DO NOT ANSWER) (Pin 21)
NOTE: REVISION INFOR-

) MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
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This input is high during normal set operation and low during a
"DO NOT ANSWER" alarm condition. The driving source must be capable of
sinking 3 DTL loads. (1 DTL load = 1.4 ma)
2,1.3 Paper Alarm (DISCONNECT) (Pin 25)
This input is high during normal set operation and low during a
"DISCONNECT" alarm condition . The driving source must be capable of
sinking 3 DTL loads. N .
2.1.h PTR Receive Message=PTR Ready (Pins 22, 23)
This input is low while the printer motor is in operation and
high at all other times. The driving source must be capable of sinking
1 DTL load, -
2.1.5 Paper Alarm lamp (Pin 31)
The Paper Klarm Lamp is turned on by a zero output from the inverter
MIAl Pin 11, and indicates to the operator that. the printer is in a paper
alarm condition,
2.1.6 Printer Selectable (Pin 2l)
This output is normally low, but will be high when the printer is
not selectable (paper alarm). The paper alarm (DO NOT ANSWER) does not
immediately affect Printer Selectable, whereas the Paper Alarm (DISCONNECT)
immediately causes Printer Selectable to go high (non-selectable), This
output is capable of driving 8 DTL loads.
2.1.7 Bell Driver
A logic zero applied to the input of the bell driver (Pin 28),
turns the output transistor on and rings the bell. A logic one turns the
output transistor off and no current flows through the bell winding.
2.2 Mechanical Characteristies
The integrated circuit logic and driver amplifiers are mounted
on a printed circuit card which is inserted in a conventional 36-pin edge
card connector.
2.3 Power Requirements g=p2
Fog-
Vee (DC) Current Maximum 8 3 g e
svsa
+5,0V to +6,6V (+5,25V Nom.) 85 ma gg3=
-11.'8” tO -130‘3“v (-12.5V Nom.) 275 ma u xa o=
xHuwxTon
2.4 Temperature Range g ; g g =
‘ The ambient temperature range for operation isfrom 0°C to 70°C =z f Eg s
in free air. Non-operating storage temperature is from =LO°C to 70°C. 28358 =
>SFaoa .
®zEg<g
HMESE <=
©5E5.2
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SECTION II

DETAILED DESCRIPTION AND THEORY CF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and Schematic drawing 322050, (14C050) and 8377 WD,
respectively.

1.2 Logic Symbols and Truth Tables Per 8399 WD.

1.3 Integrated circuit information per manufacturers specifications.
2. DETAILED DESCRIPTION AND THECRY OF CPERATION

2.1 Bell Driver

2.1.1 The bell driver circuit is a two stage amplifier, designed to

operate full ON or OFF without intermediate levels.

A logic zero applied to the input of C4 results in a positive
going pulse at the base of Q3. As a result, Q3 is turned ON and aoproxi-
mately 24 volts DC is applied to the bell winding. The bell (collector
current of Q3) current rises exponentially to a nominal value of 230 ma.
The rise time of the current waveform is determined by the inductance and
series resistance of the bell winding.

A logic one applied to the input of CL4 causes Q4 collector cur-
rent to decrease to zero. As a result, a negative going pulse appears at
the base of (3. Q3 is now in the "OFF" state., The bell winding dischar-
ges its energy through CR, and the discharge network R9, Ci1. The pickup
and dropout times are not adjustable and for a given bell are a function
of the charge path, discharge network, and winding inductance which deter-
mine the electrical time constant,

2.2 Paper Alarm

2.,2.1 The "Paper Alarm (DISCONNECT)" is used where immediate alarm
action is required and is a logic zero during the alarm condition. The
alarm signal goes through two stages of inversion and turns ON the paper
alarm lamp. The alarm signal also appears on MLAl Pin 1 and immediately
switches the output high, causing "Printer Selectable" Pin 24 to go to the
non-selectable state (high). The "Paper Alarm (DO NOT ANS:ER)" is used to
disable the "Printer Selectable" (Pin 24) whenever Receive Message (Pin 22)
is high. Thus, if the alarm occurs during a message (Printer Receive Message
in zero state), the alarm lamp will turn on, but the Printer Selectable will
remain low until Printer Receive Message goes high at the end of the message,
This sequence is controlled by the Selectable Enable Latch (SEL) which is
gated by Printer Receive Message MLAl Fin 6 and will transfer the Paver Alarm
indication (zero), from MLA2 Pins § and 10 to MLAl Pin 2, whenever Printer
Receive Message goes high. Thus Printer Selectable goes high.

NOTE: REVISION INFOR- |

MATION MUST ALSO BE : SEE ISSUE CONTROL

REFLECTED ON THE ISSUE  RECORD FOR COM-

CONTROL RECORD, WHICH | PLETELIST OF SHEETS

IS A PART OF THIS ;| COMPRISING THIS
|
|

DRAWING. W.D.

2
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CIRCUIT DESCRIPTICN OF THE RECEIVE CONTROL CARD
ASSEMBLY NUMB=R 322062

SECTION I

GENERAL TECHNICAL INFORMATION

1. BASIC FUNCTION
1.1 The 322062 Circuit Card Assembly controls and directs telegraph

signals to the appropriate receiving device. The circuit receives serial
input signals and provides serial output signals. An EJA input amplifier
receives incoming on-line signals. Signals generated locally are received

directly from sending distributors.
1.2 Several other functions are provided. These functions are:

1.2.1 Signal regeneration which changes input line data signals distorted
LO% or less to output signals with less than 3% distortion. The regenerator
assures a minimum character length of $.8 units at 150 baud (150 wpm) and

10.6 units of 110 baud (100 wpm).

1.2.2 " Detects improper received signal parity and provides power to an
external parity error detection indicator lamp.

1.2.3 Half or full duplex selection - contrcls operation in either the
half or full duplex mode.

1.2.4 Line or local tabulation - locks all sending devices during
tabbing functions,

1.2.5 An output to indicate a receiving device in alarm - indicates an
alarm condition for receivers.

2, GENERAL TECHNICAL DATA

2.1 Input Characteristics

The inputs to the circuit assembly are either EIA (RS-232-B) or‘ nand
type integrated diode transistor logic (DTL) inputs. EIA inputs are defined

- ' cn »n
E 3 E = "in Electronic Industries Association Standard RS-232-B. Each DTL input is
=X+ : D .
S2., approximately a 1.4 ma load to the device sinking current from it. At no time
w2 2= should any of these inputs be more positive than 8 volts or more negative
Aol than -.7 volts.
CGEIF
wSE=5 21,1 Received (Pin_20)
S2432 .l eceived Data (Pin 20
< S%—é T This input receives an EIA data signal from the signal line. This
£g 3= = input is marking when the voltage is between OV to =25V and is spacing when the
- Z,_,_ voltage is between +3V to +25V. A spacing signal greater than .5 bit in length
S =8° forces the regenerator to cycle and monitor the line for the duration of one
2 228k& character,
€Z235g -
.S552%=
o= W E
S55=.-%
T=E2825%
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2.1.2 10-11 Bit Code (Pin 29)

This input is grounded when the regenerator is operating with
signals containing 10 bits per character (one stop bit). It is open
or high for characters containing 11 bits (two stop bits). The device
driving this input must be capable of sinking three DTL loads.

2.1.3 FX32 (Pin 16)

This input is from an external oscillator. The frequency of
the oscillator must be 32 times the desired bit rate. The device driving
this input must be capable of sinking two DTL loads. .

2.1.4 HDX N.O, (Pin 34)

This input is normally in the l-state. When in the full duplex
mode (FDX), a low (O-state) on this input will change the logic to half
duplex mode. This contact must be capable of sinking two DTL loads,

2.1.5 FDX N,C, (Pin 26

This input is normally in the l-state. When in the half-duplex
mode (HDX) a low on this input will change the logic to the full duplex
mode. This contact must be capable of sinking two DTL loads.

2.1.6 Normalize (Pin 33)

This input is normally in the l-state. At certain times it is
desirous to condition selected set logic to a predetermined state. A low
input on this lead will condition the full-half duplex latch (FHDL) to
the half duplex state. This input represents one DTL load,

2.1.7 Signal Output (Local) (Pin 13)

This input is connected to the local distributor's data signal
output and represents one DTL load. The signal moves through gated logic
to the proper receiving device.

2.1.8 Signal Output (Line) (Pin 2’Z)

This input is connected to the line distributor's data signal
output and represents one DTL load. The signal moves through gated logic
to the proper receiving device,

2.1.9 Parity Frror N.O, (Pin 25)

This input is normally in the l-state. A low on this input will
reset the parity error lamp latch (PELL) which turns off the parity error
received lamp driver. The device driving this input must be capable of
sinking two DTL loads,

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE

SEE ISSUE CONTROL
RECORD FOR COM-

CONTROL RECORD, WHICH ! PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. W.D.
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2.1,10  Line Trouble Indication (Pin 21)

This is an EIA input from an external control device or from a data
set. It identifies an abnormal line condition. An ON condition causes the
Parity Error or Line Trouble lamp to light.

2.1.11 Tab N.Ce (Pin 22)

This is a contact input from the tyving unit indicating to a local
sending device that a tabbing condition is in process. The contact must be
capable of sinking two DTL loads.

2.1.12 Tab N,O, (Pin 23)

Same as Section 2.1.11,

2.1.13 Printer Local (Pin 14)

This input primarily directs the proper data signals (line or local)
to the typing unit and primes certain "receiver in alarm" gates. It also
inhibits the line tab and parity error outputs (ribbon shift) when the printer
is in the local mode. This input represents one DTL load.

2.1.14  Printer Selectable (Pin 10)

This lead monitors the typing unit's paper supply. With a full
paper supply the lead is normally in the O-state. It should revert to the
l-state when a paper out condition exists or upon termination of a call if
a low paper condition exists. This lead represents one DTL load.

2.1.15 Printer Ready (Pin 9)

This input is normally low when the printer motor is operating.
It reverts to the l-state when the motors are OFF. This information is used
to prime "alarm" logic. This lead represents one DTL load,

2.1.16 Punch Ready (Pin 7)

This input is normally low when the punch motor is operating. When

2=g 2 the punch motor is OFF, it reverts to the l-state. It is used to prime
e 8 :;::;' ~- "alarm" logic. The input represents one DTL load.
8 a w O
w222 2,1.17  Punch Local (Pin 8)
AeSx=
CSEE, This input directs the proper data signals (line or local) to the
. o&w S = punch and primes certain "receiver in alarm" gates. When this lead is in the
TTTm T O-state, the punch receives local data. In the l-state and no blind condition,
g8352 the punch receives line data. This lead represents one DTL load.
A~ o on X
L=
z2Edy 2.1,18  Punch Blind (Pin 6)
Q= =0
23853k
S2a&% When this input is in the O-state, the punch is blinded to data
55 g2 sigmals. This input represents five DTL loads.
EEd =<z
25¢828
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2.1.19 Punch Selectable (Pin g)

This lead monitors the punch tape supply. With a full tape
supply the lead is normally in the O-state. It should revert to the
l-state when a paper out condition exists or upon termination of a
call if a low tape condition exists. This lead represents one DTL load.

2.2 Output Characteristics

The outputs from this assembly are either nand type diode transistor
logic (DTL) or transistor driver outputs. Each output will be rated by the
number of DTL loads it can sink. Each DTL load is approximtely l.4 ma,

2.2.1 Line Received Data SPin 12)

This output follows the EIA received signal input lead. This lead
is in the O=-state when the EIA input is spacing and is in the l-state when
the EIA input is marking. It is used in other system logic to indicate the
presence of a long spacing signal. This output will sink 20 DTL type loads.

2.2,2 Regenerated Data (Pin 15)

This output provides a data signal derived from the received signal
input lead which is practicably distortion free. This lead is in the l-state
for a MARK and in the O-state for a SPACE. This output will sink seven loads.

2.2.3 Parity Error Received gPin 20)

This output, normally in the l-state, reverts to the O-state whenever
a character is detected with incorrect vertical parity. This indication is
presented at the end of the errored character. This lead will sink six loads.

2.2.4 Full Duplex (FDX) (Pin 24)

For half duplex operation this output is in the l-state. ¥hen a
full duplex command is received,this output reverts to the O-state. It is
capable of sinking four loads.

2.2.5 Tab (Line) (Pin 31)

This output is normally in the l-state. When a tabbing function
occurs with the unit in the local and half duplex mode, the lead reverts to
the O-state until the tabbing function is completed. This indication is used
in other system logic to intercept the line distributor's "PRESENT NEXT
CHARACTER" (PNC) output. It will sink eight DTL loads.

2,2.6 T Pin 12

This output is normally in the l-=state. When a tabbing function
occurs with the typing unit in the local mode, the lead reverts to the
O-state until the tabbing function is completed. This indication is used in
other system logic to intercept the local distributor's "PRESFNT NEXT CHARACTER"
output. It will sink eight DTL loads, NOTE: REVISION INFOR- i-
' MATION MUST ALSO BE | SEE ISSUE CONTROL
REFLECTED ON THE ISSUE 1 RECORD FOR COM-
CONTROL RECORD, WHICH | PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
1
!

DRAWING. W.D. ]
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2.2.7 Printer Serial Data (Pin 11)

This lead presents serial data derived from the incoming signal
line from the line/local distributor to the printer selector magnet driver.
It is in the l-state for a marking bit and in the O-state for a spacing
bit. This output will sink seven DTL loads,

2.2.8 Punch Serial Data (Pin 3)

This lead presents serial data derived from the incoming signal
line or from the line/local distributor to the punch selector magnet driver.
A marking bit is in the l-state and a spacing bit is in the O-state. This
output will sink seven DTL loads.

2.2.9 Receiver in Alarm (Pin 5)

This output indicates to external logic that a receiving device
is in an alarm condition or that no receiving device is available. This
lead is normally in the l-state but changes to the O-state when an alarm
condition is present. This output will sink four DTL loads.

2,2.10 Parity Error Not(Pin 32)

This output normally in the O-state reverts to the l-state upon the
reception of a parity errored character and remains in the l-state until a
character with the correct parity is received. This signal is used in external
logic to change the color of the printed character. Eight loads may be
attached to this lead.

2.2.11 Line Trouble/Parity Error Lamp (Pin 18)

This output drives a lamp located on the control strip to indicate
a parity error. A parity error will cause this lead to change to the "ON"
state providing power to this lamp. It remains in this state until manually
reset.

2.2,12 Character in Process (Pin 28)

When this lead is in the l-state, the regenerator is idling. This
lead reverts to the O-state during the time in which a character is processed
through the regenerator. This output will sink one DTL load.

2.3 Size

The receive control card measures 5-3/4 x L4-1/L inches. It is designed
to mte with a standard 36 pin circuit card connector.

2.4 Options
2.4.1 10-11 Unit Code

The receive control may be changed from an eleven unit code to ten
unit code by grounding Pin 29, " NOTE: REVISION INFOR- |
MATION MUST ALSO BE | SEE ISSUE CONTROL
REFLECTED ON THE ISSUE ; RECORD FOR COM-
CONTROL RECORD, WHICH | PLETE LIST OF SHEETS
IS A PART OF THIS ; COMPRISING THIS
DRAWING. : w.D. ‘
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2.4,2 Half Duplex (Strap A)

The assembly may be permanently strapped for half-duplex by having
strap A in place,

2.4.3 Full Duplex (Strap B)

The assembly may be permanently strapped for full duplex by having
strap B in place and removing strap A.

2.4.4 Auxiliary Receiver (Strap C)

Strap C remains in place when an auxiliary receiving device, such as
a reperforator, is part of the system. It is used to indicate, along with
other receiving devices, a capability to receive incoming line data. If no
receiving device is in the line mode, an alarm condition is generated.

2.5 Miscellaneous Requirements
2.5.1 Power Supply Requirements.
Vpe Im (mx)
5V to 6,6V 390 ma

2.5.2 Operating Temperature Range
0°C to 70°C (free air)

2.5.3 Storage Temperature Range
-40°C to +70°

NOTE: REVISION INFOR- |

MATION MUST ALSO BE ; SEE ISSUE CONTROL
REFLECTED ON THE ISSUE  RECORD FOR COM-
CONTROL RECORD, WHICH ; PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. : W.D.
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SECTION II

DETAILED DESCRIPTION aND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 See assembly drawing 322062 (MCO62) and schematic drawing 8383 WD.
2, DETAILED DESCRIPTICN AND THEORY CF OPERATION

2.1 General

The Receive Control card assembly is described in two parts, signal
regeneration (regenerator) and data control (receive control). Refer to the
timing diagrams, flow chart, and schematic 8333 WD to aid in understanding
the following description. The flow chart is intended to be used as a guide
to help in understanding the operation of the regenerator. It should be
studied in conjunction with the circuit schematic and timing diagram. The
rectangular symbols denote functions that are to be performed, and the
triangular shaped symbols denote a decision point. It is not intended that
any of the symbols be construed to represent logic functions. The flow
chart is primarily intended to relate circuit operation with respect to time,

2.2 Regenerator

The mode of operation described first is for characters of 10 unit
code. This requires a ground or O-state on Pin 29,

Assume that the regenerator is in an idle conaition. The timer
is not operating because the output of the Start Gate, MLD3-6, is in the
O-state. This gate is in the O-state when the receive signal input is MARKING
continuously and the Timer Control Latch, TCL, has been reset. TCL resets
at the end of each character,

When a SPACING signal (Start bit) appears at the receive signal
input, Pin 20, the output of MLCl-11l switches to the O-state. This forces
the Start Gate to the l-state, releasing the timer,

After 1/2 bit time duration, a clock pulse appears at MLD3-8. This
sets a one count in the bit counter, which in turn sets TCL via MLF1-3 and
MLF1-6. The output of the TCL clamps the Start Gate "ON" for a full character
interval. Control of the timer is now removed from the signal line.

If the SPACING signal is not present for a full 1/2 bit interval,
however, the TCL will not have been set. Consequently, as the Receive
Signal Input returns to a MARK, the Start Gate reverts to a O-state, clearing
the timer to the idle state. A character, therefore, will not be regenerated,

When the SPACING signal is longer than 1/2 bit, the timer is locked
on and delivers clock pulses at bit frequency. These pulses are used to

NOTE: REVISION INFOR- |
MATION MUST ALSO BE : SEE ISSUE CONTROL
REFLECTED ON THE ISSUE , RECORD FOR COM-
CONTROL RECORD, WHICH : PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. I W.D.
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cycle the bit counter, the data flip-flop, and the parity flip~-flop. The
function of each of these circuits is as follows:

2.2.1 Bit Counter

The function of the bit counter, composed of four binary elements
and two gates arranged to operate as a decade counter, is that of timing out
a character interval. When a count of ten is reached, the output of MLF1-3
switches to the O-state. (Refer to the diagram and timi chart of Figure 1
for information on intermediate states of the bit counte;fg

2.2.,2 Data Flip-Flop

Clock pulses generated by the timer process data through the
Data Flip-Flop, MLDl. Incoming line data (which may be distorted) appears
at the synchronous set and clears inputs of MLDl. This data is sampled and
read into the data flip-flop by the clock pulses. The inverted output of
the acata flip-flop, distortion free, is applied to the Regenerated Data
Gate, MLF2-1l.

2.2.,3 Parity Flip-Flop

The function of the parity flip-flop is to search for even parity
on the 8 data bits of a character. The parity flip-flop changes states each
time a MARK signal from the data flip-flop is read into it by the timer
clock. The inverted output of the parity flip-flop is applied directly to
the Parity firrcr Received Gate, MLF2-6, where it is sampled at the end of
each character by the bit counter. The output of the gate remains in the
l-statefor correct parity or, conversely, switches to the O-state if a
parity error has been detected.

2.2.4 Timer Control Latch Reset

After the 10th count is reached, the timer continues counting
for an interval designed to guarantee regeneration of a minimum length
stop bit. when operating in the 10 unit character code, this time period
is approximately 0.3 of a bit. At this time Stop Bit Regenerator Gate,
MLEl-6, has three of its four inputs primed (extender inputs CR5 and CRé
primed by 10 unit code and TCL respectively) to reset the timer control
latch. The remaining input is controlled by the Synchronism Gate, MLE3-8,

"which senses for either the presence of correct parity or the presence of
a marking bit in the data flip-flop. If either is present the regenerator
is considered to be in synchronism with the signal line and gate MLE3-8
is in the l-state. Now all inputs of the stop bit regenerator gate are
in the l-state, resetting TCL and the timer. The regenerator now waits
for a new character.

If the regenerator is not in apparent synchronism with the signal
line, i.e., parity incorrect and no marking bit in the data flip-flop,
Synchronism Gate, MLE3-8, will not permit the stop bit regenerator gate to
reset TCL and the timer. The regenerator continues to run 0.3 of a bit

NOTE: REVISION INFOR- | -

MATION MUST ALSO BE } SEE ISSUE CONTROL
REFLECTED ON THE ISSUE , RECORD FOR COM-
CONTROL RECORD, WHICH | PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. : W.D.
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beyond the next clock pulse or pulses until the conditions for synchronism
are achieved. Only then will TCL and the timer be reset. The regenerator
logic is now conditioned for the start of a new character. It waits for
the next 1/2 bit SPACING "start" signal to begin a new cycle.

For units operating with characters consisting of 11 bits, i.e.,
with two stop bits, Stop Bit Regenerator Gate, MLEl-6, is electrically
replaced by Stop Bit Regenerator Gate MLEl-8. This is accomplished by
removing the ground on Pin 29, MLEl-6 is inhibited through its CR5 input
while MLE1-8 is primed through its CR3 input. The Stop Bit Regenerator Gate,
MLE1-8, operates in a very similar manner to MLEl-6. Its function, however,
is to time out 1.1 bit elements instead of .3 elements after the 10th count.
Three inputs are used for this purpose, two from the timer and one from a
latch made up of MLE3-11 and MLE2-8,

The MLE2-12 gate has inputs from the timer such that when .75 bits
are sensed, the MLE3-1l, MLE2-8 latch is set. Approximately .35 bits later
the two inputs to MLEl from the timer are high. If apparent synchronization
is present (MLE3-8 high) the Stop Bit Regenerator Gate switches to the O-state,
resetting TCL. When TCL is reset, the MLE3-1l1, MLE2-8 latch is reset, and
MLE1-8 is inhibited via diode CR4L.

2.2.5 Parity Count Inhibit Gate

The function of the Parity Count Inhibit Gate, MLF2-3, is to prevent
sampling for parity of the incoming signal during a stop bit. When the first
clock pulse occurs, the stop bit of the previous character is stored by the
data flip-flop. Consequently, the first clock pulse should not sample the
data flip-flop for parity. Also, when operating in the 11 unit character
mode, the last clock pulse of a character occurs during the stop pulse and,
therefore, should not be permitted to sample the data flip-flop. During
both these time periods the output of MLF2-3 is low and the parity flip-flop
is inhibited.

2.3 Receive Control

The second mjor function of the receive control circuit card is:
to direct data received from a multiplicity of sources to the proper receiving
‘device, to control the receiving alarm indicators, and to perform miscellaneous
control functions associated with the receivers.

2.3.1 Receive Data Logic

Data is received from three sources. These are: regenerated data
from the regenerator, data generated by the on-line sending distributor, and
data generated by the local sending distributor. Assume a half duplex
operating mode. Data received from the local sending distributor passes
through MLG3-6 and primes output serial data gates associated with the printer
and punch. Data associated with the line distributor passes through MIB1-3,
MLB1-6 (primed in the half duplex mode) and MLF2-8, The MLF2-8 output also

NOTE: REVISION INFOR- i

MATION MUST ALSO BE | SEE ISSUE CONTROL

REFLECTED ON THE ISSUE + RECORD FOR COM-

CONTROL RECORD, WHICH | PLETE LIST OF SHEETS

IS A PART OF THIS | COMPRISING THIS
|
|

DRAWING. W.D.
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primes serial data gates associated with the printer and punch. Receive
data from the regenerator passes through MLF2-8 and also primes serial
data gates associated with the punch and printer.

The input at Pin 14 is low when the printer is in the local mode,
and high when it is in the on-line mode. Consequently, MLG3-11 is primed
only when the printer is in the on-line mode. Thus, local data appears at
Pin 11, the printer serial data output, when a printer local command apvears
at Pin 14, and on-line data appears at Pin 11 when an on-line command appears
at Pin 14.

When the punch is in the local mode a low appears at Pin 8, and
when the punch is on-line a high appears at that input. This input -primes
gate MLG2-6 which has as its second input the punch blind signal received at
Pin 6. The punch blind signal is low when the punch is to be blinded and
high when it is to be enabled. Thus, when the punch is local and enabled,
only local data will appear at Pin 3, the punch serial data output. When the
punch is enabled, on-line (Pin 8 high) and only on-line data will appear at
Pin 3. When the input received at Pin 6 is low, signifying that the punch
is to be blinded, the output at Pin 3 will remain continuously MARKING .

2.3.2 Receive Alarms

The output at Pin 5, receiver in alarm, is high when all receivers
are functioning normally and low for an alarm condition. An alarm condition
exists when one of the receiving devices is unable to function, i.e., out of
paper, or, when no receiver is in the on-line condition during receipt of a
message. The following are alarm conditions:

Condition 1l: The printer is on-line, the printer motors
are not yet up to speed(printer not ready, Pin 9 high), and
a spacing bit is received on line. MLH2-12 is switched.

Condition 2: The printer is on-line and a paper alarm is
present. MLG2-8 is switched,

Condition 3: No receiving device is in the on-line mode.
MLG2-11 is switched.

Condition 4: The punch is on-line and a tape alarm is
present. MLH2-6 is switched.

Condition 5:¢ The punch is on-line, the punch motors are
not yet up to speed (punch not ready, Pin 7 high), and a
spacing bit is received on line. MLH1-6 is switched,

All alarm gate outputs are connected together and appear at Pin 5.
For applications where a printer must be on-line for a call to be received,
strap C is removed. With strap C removed, MLC2-1ll will switch to an alarm
condition whenever the printer is off-line,

NOTE: REVISION INFOR- |
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2.3.3 Tabbing Control

The purpose of the tabbing control logic is to prevent transmission
from a local reader or keyboard until response to a tabbing function is
completed by the local printer. The tabbing latch, TABL, is set by a contact
on the typing unit during tabbing and is reset by a contact when the tabbing
is complete, The output of this latch at MLB1-8 primes the MLAl-6 and the
MIG2-3 gates. The MLG2-3 gate has two inputs. The second input is primed
while the printer is in the local mode. The MLAl-6 gate has three inputs,
The second input is high while the printer is on-line, and a third input to
the MIAl-6 gate is high when the unit is in the half duplex mode., Thus a
line tab indication at Pin 31 (O-state) will be present only when the typing
unit is on-line, tabbing is in process, andthe terminal is in the half duplex
mode. A tab condition will be present at Pin 12 (O-state) only when the
printer is in the local mode and tabulation is in process,

2.3.4 Full Duplex

A full duplex latch, FHDL, is operated directly from the typing
unit. When a full duplex command is sensed, Pin 26 is shunted to ground
(O-state) setting the latch. The latch is reset bhen a half duplex
command at Pin 34 is sensed, or when the system is normalized by a logical
zero at Pin 33. The output of the latch, MLAl-12, at Pin 24, is a logical
zero for full duplex and a logical one for half duplex. The output of FHDL
also primes gates MLB1-6 and MLAl-6. When in the full duplex mode, locally
generated line data will not pass through MLB1-6 and, therefore, will not be
copied by the local printer. When in the full duplex mode, and while a
tabulation is taking place, the line tab output will remain high. Transmission
by a local reader or keyboard will continue, therefore, since the system is in
full duplex mode,

The system may be wired permanently full duplex or permanently
half duplex. For permanent full duplex, strap B should be connected and
strap A removed. For permanent half duplex operation, strap A should be
connected and strap B removed. For on-line control, both straps are removed.

2.3.5 Parity Error Display Logic

Parity errors may be displayed in either or both of two ways.
These are a lamp locateda on tye control panel, ar, by a ribbon shift to
print the errorea character in red. When a parity error is detected by
the parity error circuitry of the regenerator, the parity error lamp
latch, PELL, and the parity error ribbon latch, PERL, are both set. The
output of the PELL latch drives a lamp amplifier composed of transistors
Q2 and Ql1, having an output at Pin 18. The output is turned ON, a. logical
lamp zero for a parity error. The output may also be turned ON by an EIA
input (l-state) at Pin 21, the line trouble indication input. The "Parity
Error or Line Trouble" output may optionally display either parity error aor
line trouble (Carrier Fail) or both. The PELL latch, and the associated
parity error or line trouble lamp is turned OFF by a logical zero applied

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
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DRAWING.
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at Pin 25. The logical zero is derived from a reset switch contact closure
on the control panel. ‘ :

As an option, the parity errar causes the printing of the errored
character in red via the PERL latch. The output of this latch is applied
through MLA3-3 and MLA3-6 to Pin 32, A logical one at Pin 32 operates the
ribbon magnet through an amplifier on the ribbon magnet amplifier card. At
the end of a character, the PERL latch is reset by the regenerator or by
receipt of a SPACING signal identifying the beginning of the next character,
A second input to the MLA3-3 gate prevents operation of the parity error
ribbon circuitry when the printer is in the local mode,

NOTE: REVISION INFOR- | .
MATION MUST. ALSO BE : SEE ISSUE CONTROL
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CONTROL RECORD, WHICH ! PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. ! .




BIT COUNTER DIAGRAM AND

TIMING CHART

Teletype Carporation
R & D Organization

ABCD

-4
-
-4
x

R R - <
S B i |
rxad
[ i o |

rrzxcz=x
- JJdX
R i QP |
X JX

ojL LLiL

NmMm <O

oN~ oo

cwv

N

?
4

CLOCK PULS

- 4
a
x (8} -
- z I;
L= ¢
a
X O =

FIGURE 1

Circuit Description
8383 WD - CD <13

1L

5 6
I N O N I N U I N O I

C L ICC
§ < o (3 (o)

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

I SEE ISSUE CONTROL
, RECORD FOR COM-
! PLETE LIST OF SHEETS
COMPRISING THIS
W.D. ‘

-———




Teletype Corporation
R & D Organization

Circuit Description
8383 WD - CD -14

TIMING DIAGRAM
RECEIVING SIGNAL REGENERATOR
P/0 322062 RECEIVE CONTROL ASSEMBLY

CHARACTER OF 10 UNIT CODE

t=0
53 i [z]3]al5 678 sp[ST[T1]2]

SIGNAL INPUT
(COLLECTOR Q4)

]
|
EEphpinphpninpinppnhinhiinannne
BINARY DRIVE !
MLC 3-9 ! |
e SE T LML L L LU L
MLD 2-6 ) ) i
|

START GATE
MLD 3-6

TCL :
MLCI-3 ‘

T

[+ J2]3]4]5[e6[7]8]

PARITY F/F
MLD 2-9

DATA F/F
MLDI-9

PARITY F/F
RESET GATE

MLE2-6

BIT COUNTER
GATE OUTPUT
MLD3-8

PARITY ERROR
RECEIVED GATE
MLF 2-6

PARITY ERROR

RESET GATE
MLE3-3

REGENERATED

SIGNAL OUTPUT
MLF 2-11

T | 2I31_415L61718JSPJ3TL| [ 2

ml

___l;_____m____-_-____

L

u

st 1 J2e[3]4a4l5 | el7 18] splst] i |

T s EEEEES B

FIGURE 2

NOTE: REVISION I"FOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
| COMPRISING THIS

I W.D.
I




Teletype Corporation Circuit Description
R & D Organization 8383 WD - CD =15

TIMING DIAGRAM
RECEIVING SIGNAL REGENERATOR
P/0 322062 RECEIVE CONTROL ASSEMBLY

CHARACTERS OF |1 UNIT CODE

SIGNAL INPUT [st[+ [2]3[a[s Je[7]s ]sptse [sT[

(COLLECTOR Q4) : l I
|
|

anary_orve — | LTLTLTLTLLAU LA LU LAA Ay,

MLC 3-9 : l l I
!
|
[}

+
n
- — -0

CLOCK PULSE
]
START GATE ——[ j__l
MLD 3-6 | l l

|
MIgln'-s ' | [ |

PARITY F/F
MLD 2-9

| [ Tels[slsTel T & |

oara F/F —— [T 23T sTe[7[e&]selse [

MLDI-9 l |

U

I

1

|

|
MLE 2-6 1

]

|

|

BIT COUNTER
MLD3-8

PARITY F/F
RESET GATE

PARITY ERROR
RECEIVED GATE | |
MLF 2-6 l |

R EGE NERATED:
SGNAL OUTPUT st " T 2]3 T4 s]e 7 [e]srise]| |

[}
I
1
|
]
]
I

PARITY ERROR t

RESET GAT
MLE3-3 : ].___l

]
1
]
]
]
1
!
]

NOTE: REVISION INFOR- |
MATION MUST ALSO BE | SEE ISSUE CONTROL
FIGURE REFLECTED ON THE ISSUE 1 RECORD FOR COM-
CONTROL RECORD, WHICH ; PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. | W.D.
|




Teletype Corporation Zircuit Description
R & D Organization 8383 WD - CD-16

TIMING DIAGRAM
RECEIVING SIGNAL REGENERATOR
PO 322062 RECEIVE CONTROL
ASSEMBLY.

- e O

DISTORTED
CHARACTERS OF 10 UNIT CODE

SIGNAL st L 2 |3f] & |sf e [zf 8 Ise[ st |1 _
!

INPUT

1
s nnnhnnpnnnhhniinnanig
BINARY DRIVE

et N UL
i

START GATE = —u

[+ ]2fsfafsfefz el

PARITY F/F

DATAF/F-_-.:-BT Li 2] 3]alslelz |8 lsef

' .
PARITY F /F
RESET GATE . |J U

BIT COUNTER
GATE OUTPUT 1
|

PARITY ERROR
RECEIVED GATE

PARITY ERROR
RESET GATE

1
1
.
t
1
[
1

REGENERATED
SIGNALOUTPUT'_'—:_]ST ENEEERERER RIS aJspjsr ]

, NOTE: REVISION INFOR- i

FIGURE 4 MATION MUST ALSO BE | SEE ISSUE CONTROL

REFLECTED ON THE ISSUF 1 RECORD FOR COM-

CONTROL RECORD, WHICH | PLETE LIST OF SHEETS

IS A PART OF THIS | COMPRISING THIS
~ DRAWING. I wD.




I
|

‘OM !

"ONIMVYQ

SIHL 9INISINdNO) ' SIHL J0-14Vd V SI

|

START GATE
MLD3-6

TO O-STATE

Y

TIMER
RELEASED

INPUT
SPACE
1/2B1T

r

'

SPACE SHIFTED BIT COUNTER
INTO DATA T0
FLIP - FLOP | - COUNT
TIMER
CONTROL
LATCH
SET
BIT COUNTER
LOCKED ON TIMER
FOR 10 COUNTS LOCKED ON

S133HS 40 1S11 31274 + HOIHM ‘G¥0I3¥ T1041NOD

qEnoId

g
-404NI NOISIAZY 310N

INSSI IHLNO 0310314

“N0J ¥04 Q¥0J3Y
TO¥INOD 3INSSI 33

0STV LSNW NOILYW

3

10 BITS
SHIFTED

OUTPUT OF
MLFI1-3
TO O-STATE

OUTPUT OF
MLF2-11 TO
MARK HOLD
IOUNIT 11 UNIT
CHARACTER NO " e AR ACTER
CODE CODE
STOP BIT
REGEN.GATE  l@g— , GATE
MLE |-6 PRIMED ’ MLE2-12
PRIMED

l

I UNIT STOP BIT

REGEN. GATE
MLEI-8 PRIMED

MLE3-11 LATCH

SET
AT 10.75 BITS

!

IHTH

CLOCK PULSE
OCCURS

DATA
FLIP - FLOP
MARKING

RIGHT

DATA F/F
MARKING OR
PARITY F/F

PARITY
FLIP - FLOP

RIGHT

NO

'

TIMER

CONTINUES TO RUN.

TIMER CONTINUES
THRU. NEXT
CLOCK PULSE

10 UNIT
CHARACTER

Il UNIT

CODE

ALL INPUTS TO
MLE -6 PRIMED

APPROX. 0.3 BIT
AFTER APPARENT
o ~SYNCHRONISM

!

STOP REGEN.

GATE MLEI-6
TO O-STATE

— 3

CHARACTER
CODE

ALL INPUTS TO
MLEI-8 PRIMED

APPROX. 0.1 BIT
AFTER APPARENT
" SYNCHRONISM

Y

STOP REGEN.
GATE MLEI-8
TO O-STATE

[ i__—,

TCL
RESET

!

TIMER
RECYCLED

ATgN3ASsY
TOHLINOO 3AI303Y 29022¢ 0/d

YOLVH3IN3IO93Y TVYNOIS ONIAIZO3Y

uotqezTUueddn 0 ® ¥
uoTqerodaoy adfqetay]

14VHO MOTd

n
)

LT-0D - aM £8€8

UOTRATJDOSS( FTNIJT




' | I 3 4 | 5 l 6 7 |
NO. NOTES
vee 1
A 1. | ALL VOLTAGES DC UNLESS OTHERWISE 8 3 8 7 \-V D 4
SPECIFIED. B6 \ )
READER LOCAL
2. |ALL RESISTORS 1/4 WATT AND RESISTANCE R9 < 27K Ve REVISIONS
VALUES IN OHMS UNLESS OTHERWISE
SPECIFIED. ISSUE DATE AUTH. NO.
3. | ALL CAPACITANCE VALUES IN MICROFARADS vee. B25 N\ LUNCH LOCAL I | 9-25-68[19568-R
UNLESS OTHERWISE SPECIFIED. 7 -+ 2 10-22-68 96395
Py 3 | 6 —20-69 | 99i8l
R8 > 4.7k NOTE: -fa 2-5- 70 | 99993
% INDICATES FEMALE TERMINAL REVISION INFORMATION MUST ALSO BE
RIO 51K REFLECTED ON THE ISSUE CONTROL REC-
AND c2 ORD. WHICH IS A PART OF THIS DRAWING.
_> INDICATES MALE TERMINAL + 9 N
A FF |
(] 5. | REFER TO 322067 FOR ASSEMBLY INFOR— 0I5 Ql 9
MATION. 2N3568 cp MLC2
6. S NUMBER: 61516 S. R6 300K 5 13 FF
K 1 Q. MLc2
7. |INTEGRATED CIRCUIT ELEMENT LOCATION Cp
ON CIRCUIT BOARD: ‘ rrs2
MLD 2 a2 K 9 B3 N Fx |
-1 |_row 2N3568 j (LINE)
|
INTEGRATED CIRCUIT
xta T c3 ,‘,‘;’g
8. | THE INCLUDED SCHEMATIC UTILIZES POSI- B4 \ FX32
TIVE LOGIC. VOLTAGE LEVELS REPRESENTED R? & 5I *— ~iLocaL)
BY THE 1-STATE AND O- STATE ARE VCC
AND OV, RESPECTIVELY.
c : RS _I0K ¢
9. |LOGIC NEGATION- A SMALL CIRCLE JOINED
TO A LOGIC SYMBOL INDICATES A LOGIC
NEGATION. B5 \ Fx32
10. |WHEN ALL INPUTS OF A NAND GATE ARE / (REGEN)
TEED TOGETHER, THE GATE IS USED AS
] AN INVERTER. .
B18 \\ ANSWERBACK
— n VCC. IS PROVIDED TO THE INTEGRATED MESSAGE
CRCUIT PACKAGE ON PIN |4 AND GROUND VAIL ABLE.
ON PIN 7, THIS APPLIES TO ALL PACKAGES.
12. |REFER TO 8399WD FOR TRUTH TABLES.
- i IS\ CC BLIND
13.| OPTIONS: MLB2 '(T_’nin'g)T
- ‘9—-’>— LINE /B23
) A- 10-11 BIT CODE. TAB { K|
ADD STRAP FOR 10 BIT CODE . '
14. | REFERENCE CIRCUIT DESCRIPTION : 4 12 s20\, ETR Stt 1SSUE CONTRDL. REGORD Fon GO .
387 WD-CD. O\ ReV.
8 MOTOR /B24 5 2| MLA2 7 MESS. ;I.[[)TE LIST OF SHEETS COMPRISING THIS
15 | ABBREVIATIONS USED: ({"f:g) N\ o -
. LLFF - LINE LOCAL FLIP-FLOP
= 16 |RIS AND C6 NOT INCLUDED ON SOME CARDS B 23}::&L e SHEET | -NOTE 17 1™
17. |ORIGINALLY KSR MODE CONTROL.
’ B1 N\ yee.
nA g
vce +
FF RO. AND KSR
: LL i€l Is' 8 MODE CONTROL 4
& 1
R2 > 3.6K I s 22> oro.
N s N GRD.
S: l; B4 13 " ; FF
A APPROVALS
N.C. 12| we2 ﬁJDcP MLBI B :
— I RI2 D AND R EOoF M —
w B 32 \\ OFF LINE
RI4 51 b VAVAY, AMP Y7 -
0 12 c I 9l /7t 4 7’{ ‘- 7
vee. cD V2w
9 ca 0.l S |
Q3 ! PROD.NO. 8387 WD
EE vee RIS 2N3s69 E )
F| RI 3.6K |
I . 9 -9~
22K DATE 9-68
OFF Zaﬂ (NoTE 16) -l- = J P.D.FILE NO. G-A384AA
LINE + B 36 %
i < > -12v DRAWN W.PB. CHKD
0. €6 ~~ 68 T
100 8T ¢):ooe B ENGD. REL APPD.
(LINE B
] 9 ' TELETYPE
(Loca) CB7 L o 10] s B 22\ PTR. CORPORATION
11| MLa2 ; 7/ LOCAL
" H r\
| 8387 WD
*  Tcamem ) | | 3 | 4 | 5 | s 7 ] | ? I




Teletype Corporation Circuit Description
R & D Organization 8387 WD - CDO

CIRCULT DESCRIPTION OF THE R.O. AND KSR MODE CONTROL CARD

(ASSEMBLY NUMBER 322067)

TABLE OF CONTENTS

TOTAL PAGES

SECTION DESCRIPTION IN SECTION
I : General Technical Information 3
11 Detailed Description and Theory of Operation o

NOTE: REVISION INFOR- |
MATION MUST ALSO BE : SEE ISSUE CONTROL
REFLECTED ON THE ISSUE | RECORD FOR COM-
CUNTROL RECORD, WHICH : PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. : W.D.




Teletype Corporation Circuit Description
R & D Organization 8387 WD - CD -1

CIRCUIT DESCRIPTION OF THE R.O, AND KSE MODE CONTROL CARD
ASSEMBLY NUMB:R 322067)

SECTION I

1. BASIC FUNCTION

1.1 The 322067 Circuit Card Assembly is a mode control and set clock
for Model 37 R.0. and KSR sets operating at 150 wpm with 10 unit code (150 baud).

1.2 Two mutually exclusive mode selections are provided by one switch:
A. OFF-LINE
B.  ON-LINE

1.3 The mode control circuit is associated with a switch and a 30 ma
@24V lamp on the control panel located above the keyboard.

1.3.1 When the switch is lighted, the set is in the "OFF-LINE" (local)

mode,

1.3.2 When the switch is not lighted, the set is in the "ON-LINE" mode.
1.3.3 Fixed outputs are provided to maintain any punch or reader, which

may be associated with the set, in the "OFF~LINE" mode,

2. GENERAL TECHNICAL DATA (All card pins avpear on the "B" (non-component)
side of the card.)

2.1 Input Characteristics

The inputs to the assembly are positive nand type integratecc
Diode Transistor Logic (DTL) inputs. FEach DTL input is approximately -
.l.4 ma load to the device sinking current from it. At nc time should uny
of these inputs be more positive than 8 volts or more negative than =,7
volts. Voltage levels represented by the l-state (high) and O-state (low)
are approximately +5.25V and OV respectively. A logic one (high) craws no
current from the input of the logic element.

2.1.1 MOFF-LINE" Mode-Switch (N.O. Pin 13, N.C. Pin 14)

The momentary break-before-make transfer mode switch generates a
square pulse through a latch circuit, formed by a pair of gates, and into the
toggle input of a J-K flip-flop. The flip-flop changes output state each time
the mode switch is pressed., The device driving this input must be capable of
sinking two DTL loads. (See General Timing Diagram)

2.1.2 Motor Start (Pin 24)

This pin is low to start the printer and punch motors during

"ON-LINE" operation and is one DTL load, NOTE: REVISION INFOR- i
F * MATION MUST ALSO BE | SEE ISSUE CONTROL
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2.1.3 Line Tabulation (Pin 23)

This pin is low throughout any tabulation function which is
started while the printer is "ON-LINE" and high at all other times. The
device driving this input must be capable of sinking one DTL load.

2.1.4 Answer Back Message Available (Pin B18)

This lead is low throughout any Answer Back cycle. It is high at

. all other times. The device driving this input must be capable of sinking

f

one DTL load.

2.2 Output Characteristics
2.2.1 Off-Line Lamp (Pin 32)

When the flip-flop output, MLBl Pin § is low, the lamp associated
with the "OFF-LINE" switch is lighted by a lamp driver circuit, Q3 and Q4
(Pin 32) which applies approximatel_y 24 volts across the bulb.

2.2.2 Keyboard Local (Pin 28) - (KSR only)

The output of the flip-flop is also routed off the card to control
other circuitry in the set and will be low during the "OFF-LINE" (Local)
mode (Pin 28). This output is capable of driving 7 DTL loads.

2.2.3 Printer Local (Pin 22)

This pin is low when the "OFF-LINE" (Local) mode is selected,
(same as Pin 28), and is capable of driving 8 DTL loads.

2.2.4 Punch Local sPin 222

This pin is low at all times and will keep any associated punch
in the "OFF-LINE" mode at all times.

2.2.5 Reader Local (Pin 6)

This pin is low at all times and will keep any associated reader
in the "OFF-LINE" mode€ at all times.

2.2,6 Set Clock (Internal to Card)

The set clock is a crystgl controlled multivibrator operating at
128 times the bit rate (19.2KHZ @ 150 baud). (See General Timing Diagram)

2.2.7 Clock Pulse (Pin 3,4,5)

The set clock frequency is divided by four by a pair of flip-flops -
and is available as an output of 32 times the bit rate and is capable of
driving ten DTL locads. .

2.2.8 10-11 Bit Code Selection (Pins 16, 17)

Strap A is provided to ground the 10 bit input lead on the electronic
distributar used in the set. If this strap is removed, an 1l bit code will
be generated, but a different crystal is required to obtain the correct bit
rate as indicated in Section 2.2.5. ' :
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2.2.9 Printer Receive Message (Pin 202

A low on this pin indicates to the printer that itsmotor should
be started. This pin will be low when in the "OFF-LINE" mode or during
tabulation on-line, or when "motor start" is low. This output is capable
of driving eight DTL lcads.

2.2,10 Control Character Blind Inhibit (Line) (Pin BlY)

This output in the O-state, inhibits the line distributor from
pausing for one character interval, following the transmission of a contrcl
character. This output is capable of driving eight DTL loads.

2.3 Mechanical Requirements

The 322067 card assembly is a standard 5-3/4 inch by 4=1/4 inch
36-pin circuit card which is inserted into a 36-pin edge card connector.

'

2.4 Power Supply Requirements

Vee(DC) Current Maximum
+5.0V = +6.6V (+5.25V Nom. ) ' 60 ma
+11.65V - +13.75V (+12.5V Nom.)* 30 m
-1L88V - =13 127 (-12.5V Nom.) 30 m

* +12,5 Volts is used for the lamps.

2.5 Temperature Rante

The ambient temeerature range for operation is from 0°C to 7000
in free air. Non-operating storage temperature is from -40°C to 70°C.

SEE ISSUE CONTROL
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SECTION II
DETAILED DESCRIPTICN AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and schematic drawings 322067 (MCO67) and 8387 WD.
1.2 Logic symbols and truth table 8399 WD,
2, DETAILED DESCRIPTION AND THEORY OF OPERATION

2.1 Mode Switching

The mode switch is comprised of a momentary contact transfer
switch (break before make) containing a lamp indicator. When the switch
is operated, the normally closed contact opens first enabling the input
to the associated gate, which is part of a latch arrangement. The input of
this gate is held low, however, by the other half of the latch associated
with the normally open contact. Next, the normally open contact closes,
driving the input of its associated gate low and switching the output high.
The output of the gate associated with the normally closed contact then
switches low, causing a high to low transition on the input to the J-K
flip-flop, changing its state. (The output of the J-K flip-flop changes
state each time a high to low input transition occurs on the input.)

When the mode switch is released, the normally open contact returns
to its open condition and enables the input to its associated gate. Next,
the normally closed contact returns to its closed condition, putting a low
input on its gate, which returns the output of the latch to a high. This low
to high transition occurs on the input to the J=K flip-flop, but has no effect
on its output.

The output of the flip-flop drives a lamp through an amplifier (Pin 32),
and also leaves the card to control other circuitry (Pin 22 and 28).

2.2 I‘mg Dr;vg

A low input to the lamp driver provides a current path through
the 3.6K resistor and. from the base of a PNP transistor.  The transistor turns on,
and provides a bias current through the 1l,5K ohm resistor to turn on the NPN

‘transistor. This transistor acts as a switch connecting the lamp from the +12.5

volt. supply, through a 91 ohm limiting resistor, to the -=12.5'volt supply.

2.3 Set_Clock

2.3.1 The set clock is a crystal controlled, astable muitivibrator
composed of Q1 and Q2 operating at 128 times the bit rate. The transistors
are arranged as grounded emitter inverting amplifiers with R7 providing
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some stabilization and feedback for Q2 and R10 providing bias for Ql. Ré6
provides collector feedback and base bias for Q2. (2 couples the output of

Q2 to the base input of Ql. A quartz crystal provides feedback from the
collector of Cl through current limiting resistor R5 and into the base of Q2 at
the critical frequency of the crystal. A negative transition on the €2 base
momentarily turns it off, thus causing a positive transition to be coupled by
C2 into the Gl base, momentarily turning it on and causing a negative trans-
ition to be coupled through the crystal and again momentarily turn Q2 off. C2
decouples oscillations of higher harmonics that might occur due to stray
capacitances associated with the crystal.

The output of 1 is also connected to the input of the J-K flip-flop,
where every negative transition causes a change in the state of its output,
thus dividing the frequency in half. This signal is again divided in half by
the other J-K flip-flop. The clock signal leaves the card as Fx32.

2.4 Motor Control SLineZ

Punch and printer motors are turned on whenever the set is either
in the "OFF-LINE" mode, or when a message is being received "ON-LINE", Addition-
ally, the typing unit motors are held "on" while tabulating "ON-LINE", even
though a message has been completed.

2.4.1 A "motor start" sigmal, signifying that a message is present "ON-LIN:Z",
enters the assembly and is gated with the keyboard local and line tabulation
signals, and is then inverted, so that the "Printer Receive Message" output

will be low when a "motor start" signal is received, or when the keyboard is

in the "local" mode.

2.5 Control Character Blind Inhibit

The control character blind is a 13 bit marking interval following
the transmission of every control character. This delay is necessary to pro-
vide sufficient time for the printer to execute any one of its control functions,
before beginning to receive the next character.

A low on Pin B1l9 inhibits the delay feature on the line distributor.
The delay is disabled during all Keyboard transmission, because Answer Back
Message Available is high during this time keeping MLB2-6 low. Whenever the
Answer Back is sending, Answer Back Message Available is low, enabling the delay
by keeping MLB2-6 high. '

NOTE: REVISION INFOR-
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CIRCUIT DESCRIPTION OF THE CHANNEL CONTROL CARD
(ASSEMBLY NUMBER 322068)

SECTION I

GENERAL TECHNICAL INFORMATION

1. BASIC FUNCTION

1.1 The 322068 Circuit Card Assembly provides information to the
data set or other line interface unit about the receiving status of the
terminal and accepts information about the line connection status of the

terminal,

1.2 Additional Features

Timed Send interrupt generation

Timed Receive interrupt detection

On-Line Motor start control for switched or non-switched service
On-Line transmission control

Out of service, do not answer

2. GENERAL TECHNICAL DATA

2.1 Input Characteristics

The inputs to the assembly are positive nand type integrated
Diode Transistor Logic (DTL) inputs. Each DTL input is approximately a
1,4 ma load to the device sinking current from it. At no time should any
of these inputs be more positive than 8 volts or more negative than
- .7 volts, Voltage levels represented by the l-state (high) and O-state
(low) are approximately +6V and OV respectively. A logic one (high) draws
no current from the input of the logic element.

2.1.1 Line Receive Data (Pin 9)

This pin is high when data is not being received or when the
signal line is MARKING, and goes low when the signal line is SPACING.
Interrupt, a space on line of at least 380 m.s., will appear on this pin,

2.1.2 Line Send Data (Pin 10)

This pin is high when data is not being sent or when a mark is
.being sent, and will go low when space is sent on line,

2.1.3 Proceed N,0, (Pin 20)

This lead is normally high and goes low when the proceed switch
is operated. This low will reset B
the Proceed Control Latch (PCL).
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2.1.4 ACK N,0, (Pin 19)

This lead is normally high and goes low when an ACK character is
detected in the printer function box., This low will reset the Proceed
Control Latch (PCL).

2.1.5 NAK N.O, (Pin 23)

This lead is normally high and goes low whenever a NAK character
is detected in the printer function box. This low will set the Proceed
Control Latch (PCL).

2.1.6 Receiver in Alarm (Pin 29)

This lead is normally high and goes low when a line receiver goes
into an alarm condition., A low on Pin 29 starts a SEND INTERRUPT signal and
resets the Data Terminal Ready Latch (DTRL).

2.1.7 Interrupt Switch (N,O, Pin 32) (N.C., Pin 31)

These pins accept a break-before~-make transfer switch, with the
common terminal grounded. Operating the switch starts a send interrupt
signal,

2.1.8 Parity Error Received (Pin 30)

A low on this pin starts a send interrupt signal,

2.1.9 Printer Local (Pin 12)

This pin must be made low when the printer function box is
"off-1line" (local).

2.1.,10 EOT N,0, (Pin 13)

This pin must be made low momentarily when the ASCII character
EOT is detected by the printer function box.

2.1,11 Data Set Ready (Pin 25) (EIA Lead CC)

The voltage, current, impedance and logic characteristics of this
lead are defined by EIA Specification RS232B,

2,1,12 Out of Service Switch (N.O, Pin 34) (N.C, Pin 33)

These pins accept a break-before-make transfer contact with
grounded common terminal, Operating the switch turns on the out of service
lamp, and causes the line interface unit (e.g. Dataphone Data Set) not to

answer any calls,

2,1,13 Selected to Receive (Pin 27)

The voltage, current, and impedance characteristics of this lead
are defined by Section 4 of EIA Specification RS232B.
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2.1.13 (Continued)

When the lead is "ON", the set will be prepared to receive a
message and the "selected to receive" lamp will light,

2.2 Channel Control Outputs

2.2,.1 Normalize (Pin 22)

This lead is low when there is no on-line call in process. The
lead is used to restore circuits affecting on-line operation to a pre-
selected "Normal" state after a call,

2.2.2 Send Interrupt (Pin 28)

This lead goes low for approximately 380 to 750 m.s. when the
SEND INTERRUPT circuit is operated, '

2.2.3 Halt (Pin 21)

This lead goes low when sending on-line is not permitted.,

2.2.4 Selected to Receive Lamp (Pin 18)

See Section I, Paragraph 2.1.13 above,

2.2.5 OQut of Service Lamp (Pin 26)

See Section I, Paragraph 2.1,12 above,

2.2,6 Motor Start (Pin 14)

This pin goes low when a call is in process, and is used to start
all set motors.,

24267 Data Terminal Ready (Pin 17) (EIA Lead CD)

The voltage, current, impedance, and logic characteristics of
this lead are defined by EIA Specification RS232B,

2

NDTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CDNTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
Ww.D.




Teletype Corporation Circuit Description
R & D Organization 8388WD - CD=4

SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and Schematic Drawing 322068 (MC068) and 8388WD,
respectively,

1.2 Logic symbols and truth tables per 8399WD.

2, DETAILED DESCRIPTION AND THEORY OF OPERATION

2.1 MOTOR CONTROL

The MOTOR START lead (Pin 14) low, starts all set motors. The
conditions permitting "MOTOR STARI" are variable by strap option on the

channel control card,

Output 8 of MLE2 controls "MOTOR START" and will be low only
when Inputs 9, 10 and 11 of MLE2 are high.

MLE2 Input 9 controlled by MCL Section II, Paragraph 2,2.3 below
MLE2 Input 10 controlled by EOT Section II, Paragraph 2.2.2 below
2.2.1 belOW

MLE2 Input 11 controlled by DSR Section II, Paragraph

2.2 Switched Service Motor Control

In switched service, "MOTOR START" is controlled by "DATA SET
READY" Pin 25 (EIA Lead CC). If the set motors are to be stopped or kept
from starting by some condition in the terminal, "DATA TERMINAL READY"
(Pin 17 - EIA Lead CD) will be turned off, The line interface unit must
recognize DTR off as a request for "Disconnect" when DSR is on, and as a

request for "DO NOT ANSWER" when DSR is off,

242,1 DATA SET READY (DSR) (EIA LEAD CC)

When Pin 25, "DATA SET READY" is high (per EIA Specification RS232B),
amplifier A-l is turned on, holding Inputs 9, 10, 12 and 13 of MLD1 low,
Output 8 of MID1 drives Input 11 of MLE2 high.

S

P N ]
= E=
=S8aT )
.3 If Inputs 9 and 10 of MLE2 are also high, "MOTOR START" (Pin 14)
gESE will turn on (low). .
b I I
< gEg B Amplifier A=l output is also connected to Strap F, to control the
"5,4';“'3;-‘.:‘_ S ; "OUT OF SERVICE" option. See Section II, Paragraph 3.2.3 below.
= § o 2.2.2 End of Transmission (EOT)
SonI=T
= ;:" - §: Input 10 of MILE2 will be low during the time that "EOT N,O0."
Sp=8° (Pin 13) is low and "PRINTER LOCAL" (Pin 12) is high, If Strap "B" is
=2 g o _ installed, the same signal will reset DTRL, turning off "DATA TERMINAL
Sz gI¢ READY' (Pin 17 - EIA Lead CD),
EEE==3%
E=E382%
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2.2.3 Motor Control Latch (MCL)

For switched service, MCL is held reset, by installing Strap C,
holding Input 9 of MLE2 high,

2.3 Private Line Motor Control (Non-Switched Service)

In non-switched service, DSR (Pin 25) may be on continuously,
indicating that the line interface unit is always ready to operate. The
set motors will run continuously,

If this condition is undesirable, the optional idle line motor
turn off circuit may be enabled by removing Straps C, F and M, and
installing Straps D and E,

2.3.1 Data Set Ready

The line interface unit should keep Data Set Ready (Pin 25) ON
continuously, keeping Input 11 of MLE2 high (See Section II, Paragraph
2.2.1 above).

2.3.2 End of Transmission (EOT)

0utpu§\§4 of MLE4 will be momentarily low when EOT is detected
(See Paragraph 2 above), Input 10 of MLE2 will be low, turning off
"MOTOR START" (Pin 14) and turning on "NORMALIZE" (Pin 22) through MLE4
Output 6. Strap "D", installed, allows this signal to set MCL and MIL.
MCL, Set, holds Input 9 of MLE2 low, keeping "MOTOR START" (Pin 14) off,

2303 Idle Line Turn-Off

Timer E, nominally 3 seconds, sets the MARK TIMER LATCH (MTL)
and the MOTOR CONTROL LATCH (MCL) when timed out., MCL, Set, holds
Input 9 of MLE2 low, keeping "MOTOR START" (Pin 14) off, Timer E is saved
(kept from timing out), by low (Spacing) signals on Pin 9, "LINE RECEIVE
DATA", or Pin 10 "LINE SEND DATA". Either of these low inputs will force
Output 6 of MLF4 high, Output 10 of MLE3 low, and Output 12 of MLE3 high,
(MLE3 Output 12, low, shunts the base of Q9, allowing Timer E to time out,
MLE3-12, high, allows Q9 to turn on, with base current through R50, The
high state of MLE3 Output 12 will be voltage limited to the base emitter
drop of Q9, about 0,6 volts. Measurements to determine the "ON" or "OFF"
state of inverter MLE3~12 must be made at MLE3 Input 13).

2e3+.3.1 Automatic Motor Turn Off

Uninterrupted marking (high) on line data Pins 9 and 10 for 3
seconds (nominal) allows Timer E to time out, setting MIL and MCL., Input 9
of MLE2 is held low by MCL Set and the motors stop.

243.3.2 Re=-start from Automatic Stop
NOTE: REVISION INFOR-

MATION MUST ALSO BE
REFLECTED ON THE ISSUE

SEE ISSUE CONTROL
RECORD FOR COM-

CONTROL RECORD, WHICH ! PLETELIST OF SHEETS
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DRAWING. W.D.
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2.3.3.2.1 REMOTE Re=Start

A spacing signal (low) on either Pin 9 or Pin 10 resets MTL and
saves Timer E. MTL, Reset, places a high on Input 4 of MLEl., When Pin 9
"LINE RECEIVE DATA" and Pin 10 "LINE SEND DATA" are both high, Input 5 of
MLEl will also be high, With Inputs 4 and 5 of MLEl high, Output 6 of
MLEl will go low, resetting MCL, MCL Reset places a high on Input 9 of
MLE2, and the set motors will start,

Since the set motors are not started until the signal line
(Pins 9 and 10) is again marking in both directions, the receiving devices
at the called terminal will detect a single ASCII "DELETE" character,

2.3.302.2 LOCAL Re=-Start

The set motors are re-started in an originating terminal by
sending INTERRUPT,

When INTERRUPT is sent, (see Section II, Paragraph 5 below)
Inputs 9 and 10 of MLA2 are high, forcing Output 8 low, and resetting MCL,
MCL Reset places a high on Input 9 of MLE2, If EIA Lead CC (Data Set Ready)
is not off, and EOT is not received, the set motors will start. The
receivers in the calling terminal do not detect spacing on line when
INTERRUPT is sent, No "Hit" characters are generated,

The called station set motors are started on RECEIVE INTERRUPT
as described in Section II, Paragraph 2.3.3.2.1 above., Receivers in the
called station will detect one ASCII "Delete" character,

3. TERMINAL STATUS (DATA TERMINAL READY)

Data Terminal Ready (Pin 17 - EIA Lead CD) is driven by amplifier
B, A low input to amplifier B drives Pin 17 negative, indicating to the
line interface unit that the terminal is not ready to operate.

3.1 General

Three optional conditions are available to turn off Data Terminal
Ready

Receiver in Alarm Section II, Paragraph 3.2.1
EOT Section II, Paragraph 3.2.2
Out of Service Section II, Paragraph 3.2,3

Any one of these conditions will reset DTRL, placing a high on
Input 1, of MLE3, forcing Output 2 of MLE3 and the input of amplifier B low,
a This turns off Data Terminal Ready, The reset condition must be removed
e = bpefore DTRL can be set, DTRL is set by a low on Output 8 of MLD1, which is
_______ low when Data Set Ready, EIA Lead CC, Pin 25 is OFF (Negative on Pin 25).

SEE ISSUE CONTROL
RECORD FOR COM-

PLETE LIST OF SHEETS
COMPRISING THIS

If Data Set Ready (Pin 25) is on continuously, as in non-switched
service, DTRL cannot be set and none of the terminal status options should

be used,

NOTE. «cVISION INFux-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.
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3.2,. Additional Outputs

DIRL Set output is connected to Input 3 of MLE3 to perform a
transmitter control function. See TRANSMITTER CONTROL, Section II,
Paragraph 4 below,

Output 2 of MLE3 is connected to Input 1 of MLF4 to inhibit
detection of RECEIVED INTERRUPT when Pin 17, Data Terminal Ready, is low,

3.2.1 Receiver in Alarm

RECEIVER IN ALARM (Pin 29) is low when the condition of the
line receivers prevents terminal operation, e.g. Paper out etc, See
Specification Number 61434 for a description of the conditions on
RECEIVER IN ALARM,

Strap A, installed, permits RECEIVER IN ALARM, low, to reset DTRL,

Pin 29, low, also initiates SEND INTERRUPT. See Section II,
. Paragraph 5 below for a description of the SEND INTERRUPT circuit.

3.2.2 EOT Received On Line (See Section II, Paragraph 2.2.2)

3¢2,3 Qut of Service

3.2.3,1 General

The Out of Service option allows the operator to disable the
terminal, This may be desirable during routine maintenance. (Changing
forms, printer ribbons, etc.)

The option is enabled by removing Strap "L'", and is operative
only when the terminal is idle, The idle condition of the terminal is
determined on the basis of strap options depending on the type of service
in which the terminal is being used.

3.2.3,2  Operation

The lighted "OUT OF SERVICE" transfer switch is connected to
Pins 33 and 34. Cycling the switch producesa single positive to negative
transition on the toggle input of the "OUT OF SERVICE" flip-flop, MLAl

32 Input 2, causing the flip-flop to change state, When Output 6 of MLAL is
o x H]
£o "‘g" = low, the "OUT OF SERVICE" lamp will be lighted.
Ssug
w e = o The inverse output of MLAl, Output 9, is connected to Input 13
a8 = of MLA2 and will be high when the "OUT OF SERVICE" lamp is lit,
SEs .
w O w a
Sz 3= When Input 12 of MLA2 is also high, Output 11 of MLA2 will be
e e T forced low, resetting DTRL. DTRL, reset, turns off Data Terminal Ready
58252 (pin 17).
2 o 8 x T
£E35="
= =xXxgs Three straps are provided for optional control of MLA2 Input 12,
5o z8 .~ depending on the type of service in which the terminal is being used.
-_——D wd o
I=2 <y
‘5o~ 2
EEZE<Z
Z2=83828%8
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3.2.3.2 (Continued)

Strap F installed: "OUT OF SERVICE" reset DTRL when "Data Set
Ready" EIA lead CC, Pin 25, is off. Used in switched service.

Strap G installed: "OUT OF SERVICE" resets DTRL when "Selected
to Recelve" Pin 27, is off. Used in some non~switched services.

Strap E installed: "OUT OF SERVICE" resets DTRL when MCL is
set. The set motors are stopped when MCL is set. Used with
idle line turn off, in non=-switched service.

4, - TRANSMITTER CONTROL

HALT, Pin 21 is provided to inhibit on line transmission, The
signal acts on the send control circuit (8382WD-CD;KSR sets or 8381WD-CD;
ASR Sets) to light the "PROCEED" lamp when transmission is permitted.

The "HALT" signal should inhibit all transmitting devices except
the answerback. This allows the answerback in a called terminal to
generate the character which removes "HALT" (ACK).

"HALT", Pin 21 may be operated by the RECEIVE INTERRUPT circuit;
see Section II, Paragraph 6 below,

4.1 "HALT", Pin 21, is controlled by the PROCEED CONTROL LATCH, (PCL).
When PCL is set, Inputs 3, 4, and 5 of MLC4 are high and Output 6 is low,
holding "HALT", Pin 21, low, PCL, reset, forces MLC4 Output 6 high, but
"HALT" Pin 21 may be held low by "RECEIVE INTERRUPT". See Section II,
Paragraph 6 below,

4.2 PCL Set (HALT in Effect)

4.2.1 NAK

Detection of the ASCII character NAK causes a contact closure on
Pin 23, "NAK N,O0,", setting PCL,

4,2,2 NORMALIZE

The "NORMALIZE" output (Pin 22) is derived from the Motor Start
lead Pin 14. When Motor Start is high, indicating no MOTOR START, Inputs
4 and 5 of MLE4 are high and Output 6 of MLE4 is low, indicating "NORMALIZE".

NORMALIZE sets PCL,
2, Received interrupt- Delection of interrupt signal sets PCL,

4,3 Proceed Control Latch (PCL) Reset (HALT not in effect)

4.3.1 ACK

Detection of the ASCII character ACK causes a contacﬁ closure on
Pin 19, "ACK N,0.", resetting PCL.
NOTE: REVISION INFOR-

MATION MUST ALSO BE
REFLECTED ON THE ISSUE

SEE ISSUE CONTROL

CONTROL RECORD, WHICH | PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. i W.D.

RECORD FOR COM-
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4.3.2 PROCEED Switch
The normally open PROCEED switch, connected to Pin 20, when

operated, resets PCL Operation of the PROCEED switch assumes
that "HALT" (Pin 21) will go high. . :

4.4 PCL Disable

PCL may be held reset by installing Strap Y. This will prevent
operation of "HALT" by PCL. Install Strap H to inhibit operation of HALT
by RIL,

5 SEND INTERRUPT

The INTERRUPT switch, a break-before-make transfer switch, is
connected to Pins 31 and 32. Cycling the switch produces a single positive
to negative transition on Input 2 of MLA2, This transition is inverted
twice by MLA2-3 and MLA2-6, then integrated by the network C-10 - R60 and
applied to the toggle input of MLBl, MIB1l is primed by having "clear"
Inputs 11 and 12 connected to Vcc and "Set" Inputs 3 and 4 grounded.

This primé causes the negative going transition on Input 2 to drive the
Normal output, Output 6, low., Output 6 is connected to Pin 28, send
interrupt., Output 9, the inverted output, goes high when Output 6 goes
low, '

Output 9, high, removes the bias current sink for Ql3, which turns
off, turning off Q3. Q3 off allows C3 to charge through R16, with a time
constant of 730 milliseconds. When the voltage at the anode of CR3 reaches
approximately +1,2 volts with respect to ground, Q4 turns on with bias
current through R16, The time required to reach turn on will be .806 (730)
milliseconds or about 580 milliseconds, nominal.

Q4, turned on, holds Input 10 of MLBl, the set direct input, low,
This drives MLBL Output 6 high, ending the INTERRUPT, and forces MLB1
Output 9 low, This turns on Ql3 and Q3, capacitor C3 discharges through

3= E @ R14 and Q3, and Q4 turns off, When Q4 turns off, the low on MLBl, Input 10
E Sw - is removed, MLBl remains set, with Output 6 high, and Output 9 low, until
Sl o another positive to negative transition is detected at MLB1l Input 2.
o o =
e _—— .
§ 2 2 2 The SEND INTERRUPT circuit is also triggered, as described above,
.Sk s o _ When "RECEIVER IN ALARM' (Pin 29) is low., For the conditions under which
W o3 2 “"RECEIVER IN ALARM" is low, see Specification No. 61,434,
<@ § S22 6. RECEIVED INTERRUPT
Eg2EF :
; 2 Y ouw RECEIVED INTERRUPT timer RCl controls PCL, which can gper-ein3
Sy g S°>  "HALT" (Pin 21).
P [¥¥)
SSsSaocx |
E£-E35¢ " INTERRUPT" is detected on Pin 9, LINE RECEIVE DATA, and is
o = D= <Z defined as a continuous Space on Line of more than 380 ms. LINE SEND DATA
2282828 (pin 10) must not contain the "SEND INTERRUPT" signal, generated byMLB1

and RC2.
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6. (Continued)

Pin 9, "LINE RECEIVE DATA" is low when the received data lead
from the line interface unit is spacing. Output 6 of MLF4 will be high,
holding Input 2 of MLF4 high. If DTRL is set, indicating that the
terminal is ready to operate, Input 1 of MLF4 will also be high, and
output 3 of MLF4 will be forced low. This drives Output 8 of MLE3
high, removing the bias current sink for Ql7, the input transistor of
RCl. Q17 turns off, turning off Q10. QlO0 off allows C7 to Zharge
through R43. When the anode of CR4 reaches approximately +1.2V DC
with respect to ground, Qll turns on with bias current through R43.

C-7 charges to +1.2V in approximately .806 (12K ohms) (15 mfd) =
144 ms,

Ql1l, turned on, sets PCL, forcing "HALT" low.

"HALT", low, should act on the send control card (8381wD-CD) to
turn off the "PROCEED" lamp, and inhibit transmission from keyboard
(KSR Sets) or keyboard and reader (ASR Sets).

The "RECEIVE INTERRUPT DETECTION" circuit may be disabled by
installing Strap H.

" NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
JONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
W.D.
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CIRCUIT LDESCRIPTION OF THe TWO COLOR RIBBON CONTROL CARD
ASSEMBLY NUMBER 322070

SECTION I

GENERAL TECHNICAL INFORMATION

1. BASIC FUNCTION

1.1 The 322070 Two Color Ribbon Control Card performs the function of
ribbon color selection (red or black) upon receipt of proper control signals,
1.2 Additional Features

1.2.1 An additional driver is available for anplication as a sclenoid

driver or lamp driver. (Optional suggested use would be to light a lamp
upon receipt of SHIFT IN or OUT code.)

1.2.,2 The ribbon mechanism is reset to black ribbon at the end of a
call ("ON-LINE" mode).

1.3 Ribbon Magnet

‘ The ribbon magnet sinks a steady state current of 230 ma DC
(nominal) when a logic zero is present on MLAl Pin 3 and is in the
off state when a logic one is present,

1.4 Awd liary Driver

When operating as a solenoid driver, the DC resistance of the
winding must be at least 110 ohms in order to stay within the safe operating
area of Q3. If operated as a lamp ariver, a 24 wolt DC lamp must be used,
(recommended lamp Part No. 327061).

1.5 Two-Color Ribbon (Option)

The two-color ribbon contrcl card is an option. It must be
provided whenever two-color printing is a terminal requirement. The card
plugs into a pre-wired printed circuit card connector and requires no field
assembly or adjustment.

2, GeNERAL TECHNICAL DATA
2.1 Input-Qutput Data
2.1.1 The ribbon magnet driver converts the integrated circuit logic

inputs to current levels appropriate for ribbon magnet operation.

NOTE: REVISION INFOR- | -
MATION MUST ALSO BE : SEE ISSUE CONTROL
REFLECTED ON THE ISSUE -1 RECORD FOR COM-
CONTROL RECORD, WHIC! | PLETE LIST OF SHEETS
IS A PART OF THIS 1 COMPRISING THIS
DRAWING. : W.D.
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A logic one is defined as a voltage level between +5.0 volts
and +6,6 volts (usually a logic one approximites the integrated circuit
supply voltage). A logic one draws no current from the input of the

logic element.

Signal voltages between circuit ground potential and +0.5 volts
are considered logic zero. Logic currents that flow into the signal source

are a function of the element driven, supply voltage, and the value of
pull-up resistor used, if any. For additional loading information refer to

the manufacturer's specification,

2.2 Input Characteristics

2.2.1 Red Ribbon N,O, (Pin 3)

This input is normally high except during receipt of a red ribbon
signal. In Mocel 37 application, Pin 3 is connected to a N.O. stunt box
contact which closes for approximately 20 ms when red printing is desired.
The driving source must be capable of sinking approximately two DTL loads.

(One DTL load approximately equals l.4 ma.)

2.2,2 Normalize (Pin 5)

The NOH#ALIZE input resets the ribbon mechanism to black ribbon

when the printer is ON-LINE. This input is high at all times except when
a NORMALIZE signal is present. The driving source must be capable of sinking

one DTL load.

2.2.3 Printer Local (Pin 9)

‘ This input is low when the printer is operated in the LOCAL mode
and high in the ON-LINE mode. The driving source must be capable of sinking

one DTL load.

2.2.4 Black Ribbon N,O. (Pin 4)

This input is normally high except during receipt of a BLACK
RIBBON signal. In Model 37 application, Pin 4 is connected to a stunt
box contact which closes for approximately 20 ms when black printing is
desired., The driving source must be capable of sinking one DTL load,

2.2.5 Parity Error Not (Pin 6)

The PARITY ERROR NOT input is low (LOCAL or ON-LINE mode) as
long as proper coding exists and high when a parity error exists. The
driving source must be capable of sinking one DTL load., THIS CIRCUIT IS

PRESENTLY NOT BEING USED.

----------- 2.2.6 Input—Auxiliary Driver (Pin 13)

NOTE: REVISION INFOR-

MATION MUST ALSO BE

REFLECTED ON THE ISSUE

CONTROL RECORD, WHICH
IS A PART OF THIS

DRAWING.

The input characteristics were designed to be compatible with
DTL integrated circuit logic elements. A logic one (high) input causes
current to {low through the load. i logic zero (low) results in no current
flow through the load. The ariving source must be capable of sinking

approximately three DTL Loads.
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2.2.7 Input Ribbon Magnet Driver (MLAl Pin 3)

Refer to Section I - 2.2.6.

2.3 Cutput Characteristics
2.3.1 Auxiliary Driver

The auxiliary driver circuit is a two stage amplifier designed to
operate full on ar full off without intermediate levels. The collector circuit
of Q3 contains a transient suppression network consisting of CR2, R9 and C1.
When used as a lamp driver, R1, limits lamp surge current to a value within
safe operating limits.

2.3.2 Ribbon Magnet

The ribbon magnet driver is a two stage amplifier designed to
operate full on or full off without intermediate levels. The collector
circuit of Q4 contains a transient suppression network consisting of CRI1,
R10, and C2. The output circuit is matched to the ribbon magnet assembly,
The impedance values of the output circuit have been chosen to provide
equal pick-up and drop-out times at some level of ribbon magnet armature
spring tension,

2.4 Mechanical Requirements

The 322070 Card Assembly is a standard 15 pin circuit card which
is inserted into a 15 pin edge card connector.

2.5 Power Supply Requirements
Vee (DC) Current (ma) Max.
+5.,0V = +6,6V 125 ma
+11.65V - +13.75V (+12.5V Nom.) 500 ma
-11.88V to -13.43V (=12.5V Nom.) 500 ma
2.6 Temperature Range

The operating temperature range is from 0°C to 70°C in free air.
The storage temperature range is from =40°C to +70°C.

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
IS A PART OF THIS
DRAWING.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
W.D.
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SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and schematic drawings 322070 (MCO70) and 8389 WD.
1.2 Logic symbols and truth table 8399 WD.

2. DETAILED DESCRIPTION

2.1 Ribbon Magnet Driver

Assume the printer is "ON-LINE" and a terminal is receiving and
printing data in black, (ribbon magnet de-energized). Under these conditions
Pins 3, 5, 9, 4 are high, Pin 6 is low, MLAl Pin 3 is high, MLB1 Pin 13 is
low, and MLBl Pin 12 is high. Assume a ' "RED RIBBON" bit sequence has been
detected by the stunt box and Pin 3 goes low for approximately 20 ms. Latch
MLBl1 Pin 13 changes states. MLBl Pin 13 is high, MLBl Pin 12 is low, and
MLAl Pin 3 is low. A low level (logic zero) input to the ribbon magnet driver
causes collector current to flow through R4 and Ré6. The current flow through
R4 results in a positive signal at the base of Q4 (NPN transistor). Q4 is
turned full on and the ribbon magnet assembly is energized. The printer now
prints the data in red. The ribbon magnet will remain energized until the end
of the transmitted message at which time a "NORMALIZE" pulse (low) resets
MLBl (Pin 13 low, Pin 12 high) or a "BLACK RIBBON" bit sequence is detected by
the stunt box and Pin 4 goes low for approximately 20 ms,

Assume a "NORMLIZE" pulse (low) has been received on Pin 5. A low on

MLAl Pin 11 resets MLBL latch (Pin 12 high, Pin 13 low) and MLAl Pin 3 is now
high. Collector current ceases to flow through R4 which results in a negative
going pulse at the base of Q4. Q4 is turned off and the ribbon magnet is de-
energized. The ribbon magnet assembly has been reset to black printing.

-- If a "BILACK RIBBON" bit sequence detected by the stunt box causes
Pin 4 to go low while printing in red, MLBl latch is reset (Pin 12 high, Pin
13 low) and MLAl Pin 3 high. Q4 is now in the "off" state and the ribbon
magnet is de-energized. The ribbon magnet assembly has been reset to black
printine. : :

When operating in "LOCAL" mode, Pin 9 is low and MLAl gate is
disabled (MLAl Pin 11 high). MLBl latch is now under direct control of the
"Red Ribbon" and "Black Ribbon" inputs, )

NOTE: REVISION INFOR- | :
MATION MUST ALSO BE { SEE ISSUE CONTROL
REFLECTED ON THE ISSUE 1+ RECORD FOR COM-
CONTROL RECORD, WHICH : PLETE LIST OF SHEETS
1S A PART OF THIS | COMPRISING THIS
DRAWING. : W.D.
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R13 and C3 constitute an RC ncise filter. Noise voltages caused
by stunt box contact closures or undesirable bounce are integrated sc ¥L21
latch aoes not switch to the wrong state,

The transient suppression net-.ork consisting of CR1l, 310 and (2
dissipates the energy stored in the ribbon magnet winding when (/4 is turned
off, This network prevents large inductive voltage svikes from avalanching
Q4 collector to emitter,

The two stage auxiliary driver is iaentical to the ribbon magnet
driver. Refer to Section I - <.2,6 and 2.3.1 for information concerning
input and output characteristics, respectively,

NOTE: REVISION INFOR- |
MATION MUST ALSO BE | SEE ISSUE CONTROL
REFLECTED ONTHE ISSUE 1 RECORD FOR COM-
CONTROL RECORD, WHICH ! PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

!
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DRAWING. : W.D.




L ! | 1 3 | 4 1 7 ’ |
NO. NOTES
326852 326853 326845
A LR TABLES ILLUSTRATED. O THE J-K FLIP-FLOP J-K FLIP-FLOP CLOCKED FLIP-FLOP SYNCHR%?SL%S TRUTH 8 3 9 9 ‘ W D
PAGE ARE TYPICAL SYMBOLS USED IN
TELETYPE CORPORATION APPARATUS. 326845 REVISIONS
2. | LOGIC NEGATION-A SMALL CIRCLE (0)
DRAWN AT THE POINT WHERE A SIGNAL S %o —Ts So S| [S2 [Ci[C2[ N 1SSUE DATE AUTH. NO.
LINE JOINS A LOGIC SYMBOL INDICATES g 0oy J N s N O | X 10 | X ]NC ! 5-3-68119208-R
A LOGIC NEGATION. s 0 [ x [x [0 [NC
| X |0 |o | X |nc
| 3. | STATE DESIGNATIONS:
I- STATE = +6V —Q¢, FF —ee FF — ¢ FF X |0 |X |0 |Nc
O-STATE = OV \ 0 | X |1 |1 |0
4. | WHEN ALL INPUTS OF A NAND GATE ARE —c2 x o jt 1 ]0
TIED TOGETHER THE GATE IS USED AS K 1 K 1 c — ] 1 |0 | X |
AN INVERTER. ¢ c, o 1 1 | x ]o ||
L} 5. | ABBREVIATIONS USED: T ! LI L I
0- LOW STATE (MORE NEGATIVE) l
I - HIGH STATE (MORE POSITIVE)
X~ STATE OF INPUT DOES NOT
AFFECT STATE OF CIRCUIT ASYNCHRONOUS TRUTH ASYNCHRONOUS TRUTH ASYNCHRONOUS TRUTH J-K TRUTH TABLES
NC- NO CHANGE TABLE TABLE (CONNECT So» TOI,Co> TON)
U- INDETERMINATE STATE TABLE 32684 2 2
326852 326853 = Tt
— NM- STATE OF N AT TIME M. S [So | N | 1 SHEEEE
NM-INVERSION OF STATE OF N AT o (o [N I Sp | N 1 i |t _|NC|NC N LT
TIME M. ! 11 |NC INC || NC | NC 1 Jo |1 |o 1 |o 1
o [t 1 ]o 0 [ 0 o T To T o T 5
I ToJo 1 o o |1 |1 L |1t | Nm
o o]t |
c.
J-K TRUTH TABLE
BOTH TYPES CLOCKED PULSE
™ TM+ 1] WAVE FORM
J[K [N
o | o [Nu |
N ' 10 11 ASYNCHRONOUS INPUTS, DIRECT SET (Sp)
o |1 ]0 I AND DIRECT CLEAR (Cp), OVERRIDE THE
IEEL T SYNCHRONOUS INPUTS. THEY ARE INDEPENDENT
M OF ALL OTHER INPUTS.
D‘ N
NAND GATE
PR—
INVERTER
] SET-RESET FLIP-FLOP
A UTILIZING NAND GATES
LoeIc
SYMBOLS
AND
TRUTH
AJF TABLES
E 0 |1
1 | o
§ A [B c[pD E F
' I K 1 | o
T Jo o o o |1
' 0 ]o |o oo 1 APPROVALS
] o [+ [ 11 11 [ GATE EXTENDER D ANDR EoFm
A,B,C,D OR E LOW(0O) CAUSES A ‘ 07 C /
F TO GO HIGH (1) B Z}E | AR _
¢ ‘ A [s Jc|o <
b — 00 |1 |1 €- NUMBER
E=A-B-C-D o |1 Jo ] |ProD. No. 8399WD
i Jo [t [o
o | | NC | NC DATE 2-12-68
PD.FILE NO. G-A354AA
DRAWN RJP cnxo.??@
ENGD. MJR APPD.
] TELETYPE
CORPORATION

[

TE 43420

I

9




| | [ 4 5 3 ] 8 9 |
NO. NOTES
A I. | REFER TO 322304 FOR ASSEMBLY R30 R35 87 73 WD
INFORMATION. REQUEST LZA34 \/\W v 27\, PROCEED :
2. | S-NUMBER-61,618S. TO SEND : ' i /LAMP .
ca) 2.2 sttirzw REVISIONS
3. | ALL RESISTORS I/4 WATT, AND RESISTANCE |
VALUES IN OHMS,UNLESS OTHERWISE | NOTE:
SPECIFIED. ! REVISION INFORMATION MUST ALSO BE | o oo DATE AUTH. No.
2 [ALL VOLTAGES OC UNLESS OTHERWISE 830 g 2 . REFLECTED ON THE ISSUE CONTROL REC- [ |T-21-68 197 78R
SPECIFIED. HALT - MLA2 ORD. WHICH IS A PART OF THIS DRAWING. 2 2-5-70 99993
5. |ALL CAPACITANCE VALUES IN MICROFARADS AR 2 A21
UNLESS OTHERWISE SPECIFIED. CLEMR, |
6. | INTEGRATED CIRCUIT PACKAGE LOCATION ON ‘
) CIRCUIT BOARD. ,
q’ ML B2 MLAI i
' T row CLEAR ’
COLUMN TO SEND vCe. !
’ INTEGRATED CIRCUIT €B)
T 7. | CROSS REFERENCE NOTATIONS ON SCHEMATIC. i Apal
2A2 B
|LR0‘W 28I
I COLUMN
} SHEET D_op7
8. | LOGIC NEGATION- ASMALL CIRCLE JOINED TO 13 E 2c7
-, A LOGIC SYMBOL INDICATES A LOGIC NEGATION. ; —
' +12V. \ i
/ 9 [ sTATE DESIGNATIONS: € _aci
I- STATE = VCC. 836
0-STATE=0V. . vl
10. | REFER TO 8399 WD FOR TRUTH TABLES. ‘
1 |WHEN AL L INPUTS OF A NAND GATE ARE TIED vee £8l
TOGETHER THE GATE IS USED AS AN N -
c INVERTER. cio 6.8
12 [vcc IS PROVIDED TO THE INTEGRATED . . GrD &EB2
CIRCUIT ON PIN 14, AND GROUND ON PIN7, THIS
APPLIES TO ALL PACKAGES. Ve ci2
13 |REFERENCE CIRCUIT DESCRIPTION 8773WD-CD. +2v.
14. | ABBREVIATIONS USED: cs 0! R20 < 47K
RIL -RING INDICATOR LATCH " -
- ZNL - CONTENTION LATCH
CSL -CHARACTER SENT LATCH. RING 226
INDICATOR
cl 1.2K
1S. | ORIGINALLY KSR SEND CONTROL.
p 0.003
i RING /n22 R2l "
D inpicaror &* VAVAVA Qlo
(CE) 47K \ N /2N3569 21
CRI -
10K 3 2339,569 MU4894.
‘ SEE ISSUE CONTROL RECORD FOR COM-
‘ * PLETE LIST OF SHELIS COMPRISING THIS
51 WD .
9 -
_ 8 SHEET |- NOTE 15
Y \/ o mee -
NORMALIZE &A3! ® .
! RO. AND KSR
MARK
i . B33\, MARK e SEND CONTROL
; | i
¥ | N
MLCI 3 | A33\ SPACE
ON LINE
. )2 /
RITERRUPT %— | APPROVALS
R3|
1 A28\ SEND -
-] LAl ° ‘ \DATA D AND R EOFM
SionaL /b o 5 560(IW) ‘ (BA)
(LINE) x
. SIGNAL A32 R29 ‘ -
. UTPUT +2V E- NUMBER
(LOCAL) 2.2K |PROD. NO. g773WD
i i
F.
DATE 9-30-68
; P.D.FILE NO. G-A354AA
-12v ; DRAWN wpPB CHKD. (/
NAN | : s
- 2A1 -
; r ENGD.CAY. APPD.
3.6K ‘ L
— | TELETYPE —
] CORPORATION
|
| 87 73WD
i
s Tcoaae, 1 l l ’ 4 5 ' i 8 9 I




{
2 ! R | .
SEE SHEET | FOR NOTES. et
Ftoooon INTORMATE N Musi ALSO BE 8773 WD
Rii.telio Uh THE ISSUE CUNTROL REC- A
IF8 : OK: Hhuch 13 A PART ©f THIS DRAWING.
REVISIONS
KBD. LOCAL éi‘ : . : ISSUE | DATE AUTH. NO.
A MLE! ‘ 1_[11-21-68 [19778R
88 2 [11-15-69 [99880
3 2-5-170 99993
e3s. avai B8 2 I
N 2] wLe2 2 B7\ KBD .
(| mees : " /'SEND MESS.
; B
1 AB. |
SEND MESS.<B4 |
! {
1
12 i
5 5| MLAl H 2]
188 Y 3 B
" ica L
C
K BD. 10
KBD
SEND READY MLB2 12 39% PRESENT CHAR.
SHIFT s 8 KBD, -
CONTROL ML A2 B3 N SHIFT CONTROL
(LINE) |/ SAMPLE.
!
ENa <aza | 230 HERE IS
' VCCW_T MLC2 10 f
: 2 sl mLe2 8 4 \
3.6K ‘
1 MLD! 6 13 D
> MLDI L D |gs
12 i WDP
(INE) R2g
7 St 1SSUE CONTROL RECOKD FOR COM-
6.8 .- tL LIST OF SHEETS CUMPRISING THIS
PTR  B29 ce 1 wo
LOCAL '\ ; SHEET 2 —
|
KBD. | !
B6 10
CHAR. AVAIL. s 1 A 10 A23 5 TAKE CHAR
AB, BIS mLc2 MLaz (LINE)
CHAR. AVAIL. ] :
i RO AND KSR
AB | |
MESS. Ame.\@'Q 5 J SEND CONTROL £
MLC2 !
4
TAB o AB
(LocAL) 20/ PRESENT CHAR.
- L 3]
: LNe) <BZ7  mis2 | APPROVALS
S |
- — D AND R EOFM —
c7
AB. i RIS
SEND READY &8 13 Hi2
o 0l E- NUMBER
l PROD. NO. 8773 WD
F
DATE 9-30-68
P.D.FILE NO. G-A354AA N
DRAWNW P B CHKO. %‘7
ENGD.CA Y APPD. , 7Jf’
CORPORATION
| D
| 8773 W
® Tceadaen ) ' 2 l 4 ' 6 | ‘ l 8 I \ '




Teletype Corporation Circuit Description

R & D Organization 8773WD - CD-0
CIRCUIT DESCRIPTION OF THE R,0O, AND KSR QOE;ML CARD wOP
(ASSEMBLY NUMBER 32230,
TABLE OF CQNTENTS
TOTAL PAGES

SECTION DESCRIPTION IN SECTION

I General Technical Information | 7

II Detailed Description and Theory of Operation (%

NOTE:

W.D.

REVISION INFORMATION MUST ALSO BE
REFLECTED ON THE ISSUE CONTROL REC-
ORD, WHICH IS A PART OF THIS DRAWING.

'—SEE ISSUE CONTROL RECORD FOR COM-
PLETE LIST OF SHEETS COMPRISING THIS

e e




P — —— —— — — ——— — — — — — — — —

- NOTE:

SEE ISSUE CONTROL RECORD FOR COM-

ALSO BE.

. REVISION INFORMATION MUST

OL REC-

WHICH IS A PART OF THIS DRAWING.

PLETE LIST OF SHEETS COMPRISING THIS

W.D.

REFLECTED ON THE ISSUE CONTR

ORD,

Teletype Corporation Circuit Description
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CIRCUIT DESCRIPTION OF THE R.O, AND KSR SEND CONTROL CARD
(ASSEMBLY NUMBER 322304) IUDP l
SECTION I

GENERAL TECHNICAL INFORMATION
1. BASIC FUNCTION

1.1 The basic. function of the 322304 R.0O, and KSR Send Control Card is to
coordinate two sending devices, which are the Keyboard and Answer Back,
for operation in conjunction with a transmitting distributor.

1.2 Each device works into the logic through a peripheral interface
consisting of five leads., These are:

1.2.1 Message Available

When the lead is in the O-state (low) the device is indicating
to the Send Control, that it is capable of sending a message.

1.2.2 Send Message

This lead, in the O-state, is an indication from the Send

Control to the device that it was successful in obtaining sending
priority.

1.2.3 Send Ready I

A "low" on this lead tells the Send Control that the device is
ready to start sending a message. This means that any or all functions
necessary, before the device can begin sending, have been per formed.

1.2.4 Present Character

When this lead is in the O-state, the distributor is indicating
to the device via the Send Control that its shift register is empty and
is capable of accepting a character for distribution.

1.2.5 Character Available

This lead in the O-state is an indication from the device to the
distributor via the Send Control that a character is ready for distribution
and the distributor should commence its distribution cycle.

1.3 A contention Latch (CNL) assigns sending priority to that device
which first presents a Message Available indication.

1.4 There are three possible modes of operation.
1l.4.1 KBD Sending "local"™, (KSR Only)

1.4.2 KBD Sending "on-line". (KSR Only)
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1.4.3 Answer Back Sending "on-line",

WDP

1.5 This assembly provides three methods of starting the Answer
Back. These are:

1.5.1 Manual Start
1.5.2 Stunt Bax Operated Start

1.5.3 Automatic Start (On Line Handshake)

1.6 This assembly provides the serial EIA Signal output to the line
interface unit.

1.7 This assembly contains the Proceed Lamp driver.

2. Input Characteristics

2,1 The inputs to the circuit assembly are either EIA (RS-232-B)

or Nand type integrated Diode Transistor Logic (DTL) inputs. EIA inputs
are defined in Electronic Industries Association Standard RS-232-B, Each
DTL input is approximately 1.4 ma load to the device sinking current crom
it. At no time should any of these inputs be more positive than +6.6 volts
or more negative than -.7 volts. Voltage levels represented by the l-state
(high) and O-state (low) are appraximately +6V and OV respectively. A
logic one (high) draws no current fram the input of the logic element.

2.1.1 Keyboard Message Available (Pin B8) - (KSR Only)

This input when in the O-state (low), is an indication from the
Keyboard to the Send Control that the Keyboard is capable of sending a
character, The device driving this input must be capable of sinking one
DTL load.

2.1.2 Keyboard Send Ready (Pin B10) - (KSR Only)

A low on this input tells the Send Control that the Keyboard is
ready to start sending a character. This lead is a turn-around of the
Keyboard Send Message output (Pin B7) through the Keyboard interface card.
The device driving this input must be capable of sinking one DTL load.

2.1.3  Keyboard Character Available (Pin B6) - (KSR Only)

! NN

§§E '_=__= When this input is low, the Keyboard is indicating to the dis-
3 o 53 o tributor via the Send Control that a character is ready for distribution,
: o é = and the distributor should start its distribution cycle. During normal
2a22 operation this input will be low for 1 bit time before the start bit of
=g s . each character. The device driving this input must be capable of sinking
w353 one DTL load.
N o=

o Releb Line Shift Control Sample (Pin B25) - (KSR Only)

E|mDS —

o8z This input is normally high and goes low .25 bits after the Key-

E N = -

zIESu board Character Available goes low and remains low for .25 bits. The

25 % § f_’ device driving this input must be capable of sinking one DTL load.
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wDP

2.1.5 Present Next Character (Pin B3L4) - KSR Only

This input, low in the idle state, is an indication to the Send
Control that the distributor's shift register is empty and capable of
accepting a character for distribution. It goes high at the beginning
of the start bit of each character and remains high for the duration of
the character, The device driving this input must be capable of sinking

one DTL load.

2.1.6 Line Tabulation (Pin B27)

This input is low throughout any tabulation function of the
printer while it is "on-line" and high at all other times. It serves to
inhibit "on-line" transmission during tabulation. The device driving
this input must be capable of sinking two DTL locads.

2.1.7 Local Tabulation (Pin B22)

This input is low throughout any tabulation function of the
printer while it is off-line (local), and high at all other times. It
serves to inhibit local transmission during tabulation. The device
driving this input must be capable of sinking two DTL loads.

2.1.8 Send Interrupt (Pin B31)

This input is normally high and goes low (spacing) whenever an
interrupt is generated. The device driving this input must be capable

of sinking one DTL load.

2.1.9 Signal Output (Line) (Pin B32)

This input is the serial signal output of the distributor during
"on-line" transmission. It is high for a MARK and low for a SPACE. The
device driving this input must be capable of sinking one DTL load plus the
loads required for local Signal Output (Pin A32).

2.1.10 Printer Local SPin B222

This input inhibits the answer back from starting if the Print-
er receives the ENQ character, while in the local mode. It is high in the
"on-line" mode and low in the "local" mode. The device driving this input

must be capable of sinking the one DTL locad.

2.1.11  Normalize (Pin A31)

This input is high while the printer motor is running "on-line"
and is used to disable the two-second Ring Indicator timer., Normalize
low enables the timer. The device driving this input must be capable of

sinking one DTL load.

2.1.12 i Indicator (CE) (EJA) (Pin A22

This input is normally low (O to =25V) and goes high (+3V to +25V)
every time the bell in the data set rings. It is used to condition the
answer back's automatic start circuit (RIL).
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2.1.13 ENQ (S.B.) (Pin B28

This input is normally high. It is switched low for a nominal
period of 20 ms everytime the Printer receives the ENQ control character.
The device driving this input must be capable of sinking one DTL load.

2.1.1  Here Is (Pin A30)

This input is normally high. Any negative transition on this
input causes the answer back to start.

2.1.15  Answer Back Message Available (Pin B19)

This input behaves in the same manner as KBD MA (See Section
I1-2.1.1). It switches low at the beginning of a message and remains low
for the entire duration of a message.

2.1.16 Answer Back Send Ready (Pin B21)

This input behaves in the same manner as KBD Send Ready (See
Section I-2.1.2). It switches low at the beginning of a message and remins
low for the entire duration of a message.

2.1.17 Answer Back Character Available (Pin B18)

This input behaves in the same manner as KBD Character Available
(See Section I-2.1.3). It switches low at the beginning of a message and
remins low for the entire duration of a message.

2.1.18 Keyboard Local (Pin B5) - (KSR Only)

This input conditions the Send Control for "line" or "local"
operation of the keyboard. It is high if the KBD has been selected to send
"on-line" and low if it has been selected to send locally. It inhibits
locally generated data from being sent "on-line". The device driving this
input must be capable of sinking two DTL loads.

2.1.19  Clear to Send (CB) (EIA) (Pin A24)

When this EIA input is high (+3V to +25V), it enables the Keyboard
or Answer Back for "on-line" operation. If it is low (OV to =25V), the
Contention Latch (CNL) is disabled and neither Keyboard nor Answer Back is
able to operate "on-line".

2.1.20  Hait (Pin B30)

This input must be high during the time that Clear to Send is
high to enable the Keyboard to send "on-line". If this input goes low
and remains low during the time that the Keyboard is sending "on-line",
Keyboard transmission will immediately stop. It has no effect on Answer
Back operation. The device driving this input must be capable of sinking
two DTL loads. '

woP
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2.2 Output Characteristics woP

The output from this assembly are either EIA (RS-232-B), Diade
Transistor Logic (DTL), or transistor driver outputs. EIA outputs are
defined in Electronic Industries Association Standard RS-232-B., DTL
outputs are rated according to the number of DTL loads each can sink.
Each load is appraximtely l.4 ma.

2.2.1 Keyboard Send Message (Pin B7) - (KSR Only)

This output in the O-state is an indication from the Semd Control
to the Keyboard, that it was successful in obtaining sending priority.
This output switches low at the beginning of each character, and is capable
of sinking eight DTL loads.

2,2,2 Keyboard Present Character (Pin BS) - (KSR Only)

This output, when in the O-state, is an indication to the Keyboard
that the distributor's shift register is empty and capable of accepting a
character for distribution. KBD Message Available, Send Message, and
Send Reaay, must all be low and as long as they remain such, this output
will be under the control of the Present Next Character output of the
distributor. This output will sink seven DTL loads.

2.2.3 Keyboard Shift Control Sample (SCS) (Pin B3) - (KSR On

This output is normally high and goes low for =.25 bits after
Keyboard Present Character has gone low. This output will sink eight DTL
loads.

2.2.4 Line Take Character (Pin A23)

When this output switches to the O-state, the command is from the
Send Control to the distributor to commence its distribution cycle. This
output switches low for one bit time before the beginning of the start bit
of each character and remains low for one bit time, This output will sink
eight DTL loads,

2.2.5 Serd Data (EIA) (Pin A28)

) Thiis output is the serial EIA data signal. It is marking when the
{ voltage is between OV to =25V and spacing when it is between +3V to +25V,

2.2.6 Space On-Line (Pin A
This input is normally high (marking) and goes low whenever a

spacing bit is generated "on-line" or "local". This output will sink
eight.DTL loads.

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS

a
=

f e mm e —— 2.2.7 Mark On-Line (Pin B33)

This output is the inverse of Space On-Line (See Section I-2.2.6).
This output will sink seven DTL loads. ’
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2.2.8 Request to Send (EIA) (Pin A3L) WDP

This EIA output is held high +3V to +25V continuously, indicating
a continuous request to send to the Data Set.

2.2.9 Answer Back Start SPin A222

This output switching from high to low is the Answer Back start
command. This output will sink seven DTL loads. :

2.2.10 Answer Back Send Message gPin B&Z

This output behaves in the same manner as KBD Send Message (See
Section I-2.2.1) except that it switches low at the beginning of a message
and remains low for the entire duration of a message.

2.2.11 Answer Back Present Character (Pin B20)

This output behaves in the same manner as KBD Present Character
(See Section I-2.,2.2).

2.,2.12 Proceed Lamp (Pin A27)

This output drives the Proceed Lamp located on the contfol strip.
When this output is "on" it provides power to light the lamp indicating that
the set is ready to commence sending "on-line".

2.2.13  Signal Output (Local) (Pin A32)

This output is the serial signal output from the distributor and
is used for off-line (local) operation of the KSR Set. This output is driven
by the distributor and has no load current sinking capability of its own.

2.2.,14  Ring Indicator (Pin A26)

This output normally high, is the inverse of the EIA (CE) Ring
Indicator signal on Pin A22, Data sets using a pulsed Ring Indicator will .
cause this lead to switch low for appraximately one second, everytime the bell
in the hand set rings. Data sets utilizing a continuous Ring Indicator, will
cause this lead to switch low at the beginning of a call, and to remain low
until the end of that call.

2.2.15  Clear to Send (Pin A21)

This output, normally high, is the inverse of the EIA (CB) Clear
to Send signal on Pin A24., This output switching low at the start of a
call and remining low throughout the entire duration of a call enables on
line transmission.

2.3 Mechanical Requirements

The R.,0. and KSR Send Control is a 5-3/L x L-1/L inch 72-pin circuit card
designed to mate with a standard 72-pin connector.
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2.4 Power Supply Requirements
Pin yoc Current Maximum
Bl +5.0V to +6.6V (+5.25V Nom.)
B2 Circuit Ground
B35 +11.65V to +13.75V (+12.5V Nom.)
B36 -11.13V to -13.88V (-12.5V Nom.)
2.5 Temperature Range

The ambient operating temperature range is fram 0°C to 70°C.
Storage temperature range is from -400C to +70°C.
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SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and Schematic drawing 322304 (MC304) and 8773WD
respectively.

1.2 Logic symbols and truth table 8399WD.

2, DETAILED DESCRIPTION AND THEORY OF OPERATION

2.1 General

Refer to the 8773WD schematic and attached timing diagrams as
an aid to understanding the following description.

2.2 Keyboard Local Operation - (KSR Only)

The signal exchange between the Keyboard, Send Control and
Distributor occurs in the following manner. Assume that the KSR Set has
been selected to operate in the local mode. Pins B5 and B29 are both low.
This forces the MLE2-1 input to the Contention Latch (CNL) high. With no
Clear to Send present, the MLAl1-11 output is low, keeping the Reset side

of the latch high, inhibiting local Operatlon of the Answer Back (Answer
Back Send Message high).

The KBD Message Available, MLE2-2, input to CNL is low.
Depressing a key on the Keyboard causes KBD M.A. (Pin B8) to switch low,
forcing MLE2-2 to go high. Since all RESET inputs to the Contention Latch
(CNL) are now high, the latch is SET and will indicate KBD Send Message
(Pin B7 low). KBD Send Message, connected to KBD Send Rea:y (Pin Bl10),
via the KBD interface circuit card, forces the MLB2-13 input high. MLB2
inputs 1 and 2 both high, indicatethat no tabulation function is in
process and that the distributor's shift register is empty and ready to
accept a character for distribution. Consequently, since all inputs to
MLB2-12 are hlgh, KBD Present Character (Pin B9) will switch low, forcing
MLE1-3 to remain high even if KBD Message Available should revert high,
thereby keeping the KBD Send Message output low until the CNL is RESET.

A KBD Character Available indication received from the KBD on
Pin B6 causes KBD Take Character (Pin A23) to go low. Take Character low
causes the distributor to start its distribution cycle. One bit time
later, the distributor will remove PNC (Pin B34 high) indicating that the
character has been taken. PNC remains high until the character has been
shifted out of the distributor's shift register, at which time it will
revert low and wait for the beginning of the next character.

PNC going high causes MLB2-2 to go low, forcing KBD Present
Character high enabling MLEl-3 to revert low at the end of the KBD mes-
sage available indication. The KBD Present Character output is returned

wOP
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to the KBD Character Available input (Pin Bé goes high) via the key-
board interface card and if Answer Back Character Available (Pin B18) is
also high, the Take Character output (Pin A23) will switch high, thus
preventing the distritutor fram starting another cycle.

Shift Control Sample (Pin B25) is an input coming from the dis-
tributor (low for .25 bit, .25 bits after Take Character has switched
low) which is routed to the Keyboard interface card by way of MLA2-6 and
8 and output Pin B3 (KBD Shift Control Sample).

2.3 On-Line Operation - (KSR Only)

The signal exchange between the Keyboard, Send Control and
Distributar during "on-line" operation is the same 3as that previously
discussed for "local" operation. In this case, either the Keyboard or
Answer Back is able to send on-line provided that MLAl-11 is high (CTS
present) and MLZl-6 is high (Proceed indication from MLA2-2 low). There
is no local mode for the Answer Back and it will receive an AB Send Mes-
sage (Pin B4) whenever all inputs to MLE2-8 are high. If CTS is not
present, the Contention Latch (CNL) will be disabled, due to lows on
MLE2-11 and MLE2-1, and neither KBD nor Answer Back will be able to
transmit "on-line". A Halt indication (Pin B30 low) will stop "on-line"
transmission from the Keyboard by preventing KBD Send Message from switch-
ing low during the entire time the Halt indication is present. The MLA2-2
and MLE1-6 gates which force a low at the MLE2-1 input to the Contention
Latch (CNL) during a Halt indication do not affect "on-line" operation of
the Answer Back because the MLE2-11 input to the latch remins high as
long as a CTS indication is present.

With the Keyboard "on-line" (Pin B5 high), Clear to Send present
(+EIA), and no Halt indication (Pin B30 high), all inputs to the Contention
Latch (CNL), except the two inputs coming from the MA gates (MLEl1-3, MLC2-6)
will be high. In this condition the set and reset sides of the CNL Latch
are both high and ready for a Message available sigml from either the
Answer Back or Keyboard, If KBD Message Available occurs, first, the Key-
board has control and an Answer Back Message Available on MLE2-10 cannot
affect the present state of the latch until KBD Send Message reverts high.
If the Answer Back had sent the first Message Availa le, the KBD Send Mes-
sage would hdve been disabled (MLE2-13 low) until Answer Back Send Message
returned high.

2.4 Transmitter Stop

During tabulation, Line Tab (Pin B27) switching low at any time
during the course of an "on-line" message, indicates that a Printer tab-

——————————— ulation function is in process and will stop the line transmitter while it

MATION MUST ALSO BE
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is low, by disabling the Present Character to the Keyboard or Answer Back
by means of either input MLB2-1 or MLB2-4 respectively. A local tabulation
indication (low) on Pin B22 performs the same function of stopping the KBD
during local operation (Answer Back is never allowed to operate in the "of f-
line" mode).

wDP
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2.5 Answer Back Start Logic wDP

The Answer Back can be started in any one of three ways, taking
the first step of its cycle when a high to low transition appears on Pin
A29,

2.5.1 Manual Start

The Answer Back is started manually by depressing the "Here Is "
Switch located on the control panel. This action due to gates MLD1-6,
MLD1-11 and components R26 and Cé is transformed into an approximately
1 millisecond long negative pulse into the set side of the Ring Indicator
latch (RIL), setting the reset side of the latch high. The reset side of
the RIL latch gated together with the CTS signal, which is a high on MLAl-3.
This negative pulse, used to trip off the Answer Back, is formed by the
RIL latch being reset approximately 1 milliseconds after it was set.

2.5.2 Stunt Bax Operated Start

The Answer Back can also be started by operation of the Printer
ENQ stunt box contact. For this to occur the Printer must be in the "on-
line" mode, MLB2-9 input high, and the Line TC must be idle (no "on-line"
transmission in process) keeping the MLB2-11 input high. Should the
Printer now receive the ENQ character, the ENQ contact will close for
approximately 20 ms forcing the MLB2-10 input high via MLC2-3, making the
MLB2-8 output low, thereby starting the Answer Back.

The purpose of gating the set side of the Character Sent latch
(CSL) with the inverse of the ENQ stunt box closure, is to prevent starting
one's own Answer Back whenever the ENQ character is sent on line. This is
accomplished by Line TC setting the set side of the CSL latch low for a
period of 250 milliseconds from the beginning of the start bit of the ENQ
character. The stunt box closure occuring 14 to 15 bits after the negative
transition of the start bit is unable to cause MLB2-8 to go low, because the
MLB2-11 input is keeping it high. The 250 millisecond time interval is the
period of the CSL Reset timer, whicn resets the CSL latch at the end of
its cycle.

2.5.3 Automatic Start

The Answer Back automatic start logic consists of the Ring Indica-
tor latch (RIL) formed by MLD1-8 and MLEl-1l, which is controlled by RI
and the RIL Reset Timer. The circuit functions in the following manner.
In the OFF state RI (CR), normalize and CTS (CB) are all low. The timer
is not running and the RIL latch is reset keeping MLAl-3 high. RI (CE)
going high starts the timer by switching the reset side of the RIL latch
high. MLAl-3 remains high because CTS (CB) is still low at this time,
keeping MLAl-2 low by way of MLAl-1ll, Normalize must switch high within
2 seconds after RI (CE) switched high for the RIL latch to remain in its
present state. If normalize does not switch high within the specified time,
the RIL reset timer will run its full 2 second cycle resetting the RIL
latch, thereby preventing the CTS (CB) signal from starting the Answer
Back. -
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2.5.3 (Continued) wDP

Assume the RIL latch remains set., CTS (CB) switching high
results in a negative pulse at MLAl-3. This negative pulse which starts
the Answer Back is formed by the RIL latch being reset approximately 10
microseconds after CTS (CB) switched high. The 10 microsecond delay on
reset is accomplished by the integrating network consisting of R25 and C9.

2.6 RIL and CSL Reéet Timers

These timers are conventional unijunction (UJT) relaxation oscil-
lators, with periods of 2 seconds and 250 milliseconds respectively.

The RIL Reset Timer functions in the following manner, Whenever
MLC1-11 is high, transistor Q9 is on and capacitor C12 is charged to +12,5V
holding the emitter of the UJT at ground potential, MLC1l-11 switching
low, turns off transistor Q9, which in turn allows Cl2 to discharge through
R18 causing the voltage at the emitter of the UJT to rise exponentially
toward +12. 5V When this voltage reaches a value VP (characteristic of the
- WT Vp=n + V; ) the UJT will fire and the C12 charging current through
R11 will proche a positive spike at Bl of the UJT. This spike is inverted
by MLD1-3, resetting the RIL latch, forcing MLCl-1l1l high thereby disabling
the timer.

The CSL Reset Timer functions in exactly the same manner in con-
junction with the Character Send Latch (CSL). The only difference is in
the values of Cll and R33 which establish the desired time constant.

2.7 EIA Input Amplifiers

EIA input amplifiers, such as those which route RI and CTS onto
the card, are common emitter amplifiers which convert EIA voltages ranging
from +3 to +25V volts to a DTL low (O volts) and EIA voltages ranging
from O to =25 volts to a DTL high (+Vcc). Thus there is a logic inversion
when a signal passes through an EIA input amplifier (an EIA high is a
DTL low and an EIA low is a DTL high). In the EIA RI amplifier, R21 is a
base current limiting resistor, which presents an input impedance of 4.7K
ohm to the device driving this input. Diode CR1l prevents an excessive BVEB
from damaging Q10. R2 reduces the effects of collector to base leakage
and improves switching time. R20 is the collector load resistor.

2.8 Line Data Amplifier (EIA)

The serial signal output of the distributor, which is high for a
o MARK and low for a SPACE, is monitored by Pins A32 and B32, MLAl-6 inverts
= this signal, before it is used, to drive the EIA Signal output amplifier,
““““““““ consisting of Q3 and Q5. The amplifier output on Pin A28 is an EIA voltage
as described in EIA Standard RS-232-B. It is low (O to -25V) for a MARK
and high (+3V to +25V) for a SPACE. The other input (Pin B31) to MLAl-6,
monitors the Send Interrupt signal, which is a nominal 250 ms of continuous
space, MLC1l-3 inverts the signal input to the EIA output amp. Its output
on Pin A33 is an exact duplication of either signal input to MLAl-6.
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Circuit Description
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The MLAl-6 output brought out on Pin B33 is the inverse of either
Locally generated Keyboard data cannot be sent "on-

line" because KBD "local" (low on Pin B5) keeps the line Data Amp marking
by means of R7 connected to the base of Q3.

2.9

Proceed Lamp Amplifier
The Proceed Lamp Amplifier consisting of Q4 and Q7 is driven via

MLA1-8 and inverter MLA2-2, The amplifier is used to light the "Proceed"
lamp located on the control strip, by applying approximately 24 volts
across the lamp through R35, a current limiting resistor. Any time a CTS
indication is present, the MLA2-2 output will be low, turming the amplifier
"On", thereby lighting the "Proceed" lamp, A "Halt" indication (low on

Pin B30) will force MLA2-2 high and turn the "Proceed" light off,

2.10

protection.
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CIRCUIT DESCRIPTION FOR THE ANS'ER BACK DRIVER CARD
(ASSEMBLY NUMBER 322305)

SECTICON I

GENERAL TECHNICAL TNFORMATION

1. BASIC FUNCTION

1.1 The 322305 Circuit Card Assemblyv is the electronic circuit portion
for the YAB802 Answer Back Assembly. The card contains logic necessary for
the data outputs, and the logic required to drive the answer back coil. It
is mounted to a plate with two circuit card clamps.

2. GiINERAL TFECHNICAL DATA

2.1 Input Characteristics

The inputs to the circuit assemblv are Nand type integrated Diode
Transistor Logic (DTL). &ach DTL input is approximately a 1.4 ma load to
the device sinikking current from it. At no time should any of the DTL inputs
be more positive than 8 volts or more negative than -.7 volts.

2.1.1 Present Character (Vin 1, J402)

The Present Character input controls the read-out of the data bhits
and initiates the timing to step the ansver back drum to the next position.
“hen this lead reverts to the O-state, the answver back begins to step and the
data leads are sampled. The device driving this input must be capable of
sinking three DTL loads.

2.1.2 Data Inputs (Color BR, R, O, Y, G, Bi.. P, §, ')

These inputs are connected to the dete rortacts 1 through S and
the suppress contact which ride the answer baclk drum., \ contact closure
is defined as a MARK while a contact open is defined as 2 “PACT. X closure
on the Suppress input produces a suppression cormand. “hese contacts must
be capable of sinking t»o DIl loads.

2.1.3 Start (Pin &,(J402)

A O-state on this lead produces the pulse necessary to start the
ansver back cvcle. 'The device drivirng this input rnwst be capable of sinking
two DT, loads.

2.1.4 Code Common (?Pin BK)

This input is the common contact for the arswer baci: code contacts.
The lead connects to the circuit board ground lead.

2.1.5 OFF HORMAL (Pin W-R)

This contact input from a svitch is closed when the answer back
drum is in its home position. This swvitch must be capable of sinking two
DTL loads.
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2.2 Output Characteristics

The outputs from this assembly are Nand type integrated Diode
Transistor Logic (DTL) outputs unless otherwise specified. The outputs
will be rated by the number of DTL loads vhich may be driven. (Each
DTL load is approximately 1.4 ma.).

2.2.1 Message Available (2in 2, J402)

This output, when in the O-state, indicates that the Answer Bacl
is selectable and has a message.” It is capable of driving seven DTL loads.

2,2.2 Character Available (Pin 6, J402)

This output is a turn-around of the »resent character input.
It indicates that a character is present and should no+ be taken. This
lead is capable of sinking three loads less than the capability of the
present character input,.

2.2.3 Data Outputs (Pins 1, 2, 3, 4,5 6, 7, 8, 9 of J401)

These outputs present the MARK or SPACE bit information of a
character to external logic. A l-state indicates a MARK while a O-state
indicates a SPACE A SUPPRESS command is indicated by a O-state. %ach output
is capable of driving eight external DTL loads.

2.2.4 Answer Back Coil (Pin W-G)

This output supplies fused +12V DC to the Answer Back Coil.

2.2.5 Answer Back Coil (Pin V-Y)

This output supplies -12V DC to the Answer Back Coil when Q1
is turned on, energizing the coil. :

2.3 Miscellaneous Requirements

2.3.1 Power Supply Inputs

Integrated Circuit Voltage and Current.

Pin V_DC I Max. (MA)
J401-12 +5V to +6.6V 110
J401-11 GRD

Coil Voltage and Current.

Pin v DC I Max. (A)

Juo02-3 +12 1.2

Jh02-5 -12 1.2
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2.3.2 Operating Temperature Range

0°C to 70°C (free air).

2.3.3 Storage Temperature Range

-40°C to +70°cC.

2 o4+ Size

The card size is 4 inches by 4-1/2

inches.

Circuit Description
8774WD - CD-3
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SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS
1.1 Assembly Drawing 322305 (MC305) and Schematic Dra--ing 87741D,
2. DETAILED DESCRIPTION AND THEORY OF OPERATION

The answer back assembly consists of a mechanical mechanism and an
electronic circuit. The mechanism contains a stepping motor which moves a
codable drum. Contact fingers ride the tines of the drum. The electronic
circuit drives the s tepping motor and provides the read-out for the contacts.
Operation of the answer back circuitry is as follows:

Symbols and nomenclature referred to in this discussion are found
on 8774WD. Assume that the answer back drum is in its idle state; a
START command is absent and no MESSAGE AVAIIABLE is presented.

A START command initiates answer back operation. A low input in
Pin 4 couples through a filter network consisting of R18, R20, R4 and C5
and into gate MLB4-8. This circuit combination provides a momentary clock
pulse to the drive flip-flop, MLC4, for each START command. At clock time
flip-flop MLC4 sets, commencing the initial answer back step. The drive
circuitry, consisting of Q4 and Q1 provides current to the answer back coil
while a timing circuit, consisting of Transistors Q2, Q5 and Q3, measures
the current duration.

Q1 permits current to build in the answer back coil at an
exponential rate. The timing circuit allows current to flow in the coil
for a nominal time period of 30 milliseconds. At this time a pulse is
issued to clear the drive flip-flop. The drive transistors turn off. The
answer back coil releases the armature which subsequently pulls.the ansvwer
back drum to the 1lst position.

At this time the normally closed STOP switch contact has opened,
providing a MESSAGE AVAILABLE indication and disabling the synchronous inputs
of the MLC4 flip-flop (the START input now has no effect on the circuit).
Control of the answer back is now under the direction of the PRESENT CHARACTER
input, Pin 1.

The terminal logic takes the MESSAGE AVAILABLE indication from the
answer back logic and decides when to issue a PRESENT CHARACTER command.
When the terminal issues the PRESENT CHARACTER (PC) command, three functions
occur: data bits are presented at the data output gates for the duration of
PC, the drive flip-flop is set through the SD input, and a CHARACTER AVAILABLE
is issued on Pin J402-6. Setting the drive flip-flop initiates the process
of advancing the answer back drum to the next position in the same manner
discussed previously. Flip-flop MLCA4 turns transistor Q4 on which turns
transistor Q1 on. The answer back armature begins to pick-up. After a timed
interval the. drive flip-flop is cleared and the sanswer back armature is released.
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2. : (Continued)

The PRESENT CHARACTER input has simultaneously initiated both
the cycle to advance the answer back drum and provided the read-out of the
character. The PRESENT CHARACTER command, normally one bit in length, must be
removed before the answer back armature is fully attracted and before the drum
is moved. Thus, sufficient time is allowed to read the character before the
drum is advanced.

Reading and advancing the answer back drum occurs with each PC
command. When the drum advances to the home position, the STOP switch
closes, causing removal of the MESSAGE AVAILABLE indication and priming the
synchronous input of the drive flip-flop. The terminal logic does not issue
further PRESENT CHARACTER commands when MESSAGE AVAILABLE has been removed.
The answer back circuit is now in an idle state. The answer back may be
started again by a START command on Pin J402-4,

The network consisting of element C4, R26 and CR1l provides noise
suppression from the answer back coil.

The network consisting of inverters MLB4-3, 6 and components R17
and C2 prevents the answer back from stepping off its rest position when power
is applied to the circuit. Output 6 of MLB4, low for approximately 20 ms.
after the initial power turn on, holds flip-flop MLC4 in the O-state thereby
preventing the answer back from stepping off NORMAL.
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ke 320276f | | ® " 470 1, uW
321507] " " 1.8K L 4w
R 139336 " " 150 2W
R12 | 321213] " " 1K YW
RI13 11872 " " 220 JIW
|
Cl | 327831] '| |CAPACITOR DISC 6.8
C 326591 - TANT, 3.9 :r) 38V DC
C3 326592] | TANT. 33 MFD 3tV DC
C4 | 326752 .03 MFD 5QV DC
02 | 324656] ‘| [ TRANS|STOR 2N3569
318931] | " 2N3638
05 | 326594 | 2N3767
crl | 32103 1 [Drops  |NU0Q2
CR2 1 197 " N9 U
CR3 | 3219 " N4Y0C2
326508 | | | BOARD.ETCHED CIRC
3098 | 2 I NUT
4335 ] 2 | SCREW
07116 | 2 | LOCKWASHER
|
i
|
‘ wDP
] SHEET |
{ RECE{VING
| DEVICE
! APPROVALS
|
: R AND D E OF M
| .
] E-NUMBER
; PROD NO. 303 |9
il DATE g ||-67
§ R8O FILE G-A354AA
; ORAWN R.J.P.[cHko
g ENGD. M. J.R.|arpo.
TELETYPE
CORPORATION
203149

7C 474 (1-66)




NO,

NOTES

INTEGRATED CIRCUIT ELEMENT
LOCATION ON CIRCUIT BOARD.

M. D 2
| l—now
COLUMN

INTEGRATED CIRCUIT

SEE SPECIFICATION MR2,001 FOR
CIRCUIT BOARD REQUIREMENTS.

REFERENCE SPECIFICATION FOR
TELETYPE CORPORATION
EMPLOYEES ONLY 6I519sS.

ASSOCIATED SCHEMATICS ARE:
8377 WD.

POSITION NO.|
INDICATOR

\

N
A
+CEH O+ .2
)
N
N
+Rz3+ ML |
+H 1+ at| 1O
+—{ "}
e+ sz,
pos
®© ;
+—® }+—+ ERS)
e
+H{R )+ g
- &
+{CRil+ o
+—{ " 1—+
si
—
o+ R}
+EZ
SO URY S BN O R RN G IR GRN 0O NN BN —
J

hia
::g TOP VIEW OF

bg DUAL IN-LINE

<
pe

\._mns

BOTTOM VIEW
CICOLLECTOR)

8 (BASS)

E(EMTTER)

%RE IS 470 OHMS ON SOME CARDS

CIRCUIT CARD MCDS50

322050

e, | wE 'O name awo DescrieTion | LOCaTING FuncTiON
MLAI | 326046 | |1 | INTEGRATED CiRCUIT
WLAZ | 326846 | || | INTEGRATED CIRCUIT REVISIONS
| WLA2
ISSUE| DOATE AUTH. NO.
1 320275 | | | RESISTCR. 10K 174W 55 e . -
R2 315954 | 1 | RESISTOR. LSK 1/74W —t= 17 ::"'“
R3 320275 | |1 | RESISTOR 10K 1/4W BELESL L)
R4 182514 | 1 | RESISTOR 81 OWaS 1/2W 3215 2565 T 5ses
RS 320275 | 1 | RESISTOR. 10K 1/4% Z - 15-65 196464
X rg 7439 | || | RESISTOR g2o OHMS 1/2¢
-5 = s
R1_ | 320215 | |1 | RESISTOR 10K 174w S 11-15-70 ; 98935
RS 321213 | ') | RESISTOR 1K 1/4w
R9 182514 | |1 | RESISTOR 91 OHMS 1/2W
RI0-12 | 315958 | '3 [ RESISTOR 3.6k 1/4W
C 326590 | |1 | CAPACITOR 10 MFD 50V
2 327831 ] |1 | CAPACITOR 6.0MF0 6 voc
]
CRI 321949 | (1 | DINDE IN400O2
0 32465 | 1 | TRANSISTCR ZN3569
Q2 315931 | .1 | TRANSISTOR 2N3638
03 324656 | 1| TRANSISTOR 2N3%€9
(e 315931 1 | TRANSISTOR  2N363E
SI-S2| 336470] 2 | INSULATED STRAP
326515 | | | CIRCUIT BOARD
1
WDP
SHEET | OF 2
j ALARMS
| AND
! CONTROL
: APPROVALS
5 R aAND O corm
| /Y <
|
| € -NUMBE R
‘i PRCU NC 3220%0
T
f Date 2-1-67
| ROO F..f §-A334AA
1
L oRaAwN weg CuaC
— 7 €ENGD RE L aeeC

TELETYPE

CORPQORATON

322050

TC @d7(1-87)




e S ! R S B

,
NO NOTES CIRGUIT CARD MC 059
I. | INTEGRATED CIRCUIT ELEMENT LOCATI |
INTEGRATED CIRCUIT ELEMENT LOCATION er TTECETPeNomT T e anp oescrpTion | Locaning FuncTiON 322059
WL D 2 - MLAI | 326853 | 3 |INTEGRATED CIRCUIT 853 REVISIONS
L<:oc_u».m MLA2 SAME AS MLAI
INSEGRATED CIRCUIT . MLA3Z |326852 | 5 |INTEGRATED CIRCUIT 852 ISSUE| DATE AUTH. NO.
2. | SEE SPECIFICATION MR 2.001 FOR CIRCUIT : MLBI 326833 | I° |INTEGRATED CIRCUIT 833 1 3-10-69 | 19883 R
BOARD REQUIREMENTS. MLB2 SAME AS MLA3
3. |REFERENCE SPECIFICATION FOR TELETYPE MLB3 1326846 | 8 [INTEGRATED CIRCUIT 846
CORPORATION EMPLOYEES ONLY: MLCI [326830 | 2 [INTEGRATED CIRCUIT 830
4. |ASSOCIATED SCHEMATICS ARE 837IWD MLC2 AME AS MLA3
5. | CIRCUIT DESCRIPTION 837IWD-CD. ' MLDI SAME_AS MLCI
6 | ALL CHARACTERS ARE TO BE SILK MLD2 SAME AS MLA3
SCREENED IN WHITE,RED, OR BLACK ENAMEL MLE| SAME AS ML Al
7 [2HARACTER HEIGHT .120-1Z POINTS NEWS MLE2 SAME AS MLA3
GoTHic MLE3 SAME ASMLB3
MLFI | 326862 | 2 |INTEGRATED CIRCUIT 862
A B C D £ F G H MLF2 SAME AS ML B3
MLF3 SAME ASMLB3
o <) O A= O Iy <) 7O MLGI [326832 | [INTEGRATED CIRCUIT 832
[ ) q 4 q ) [ P N MLG2 SAME AS MLB3
p ) q ) q > q » N SAME AS MLFI
ML ML ML ML ML ML ML ML MLG3 ME AS ML
Al 45 ! cl DI El SFi D (61 ) LI
P 9 q 9 p 9 p » O MLHI SAME AS MLB3
q > q 3 q > q » O MLH2 SAME ASMLB3
q p q ] » ©
MLH3 SAME ASMLB3
RI-I0 | 315948 [10 |RESISTOR,FIXED 100 OHM, [ 4W.
[ Cl,2,12)3( 171583 4 |CAPACITOR,.003MFD.
_.n- /< 16y i
N C3-10 312385 8  [CAPACITOR, O.IMFD.
. B . o P o o ) — Cil 32783 I |CAPACITOR, 6.8MFD.
4 ML ML ML ML ML ML ML ) — ‘
2 Az Bz c2 D2 E2 F2 G2 H2 | 326537 || CIRCUIT BOARD, ETCHED.
N I
60340RM| 2 |SLEEVING.
+HT3 1+ R2 ‘
% 1
|
+co M+ +ca - O L
A - EE"" 4-_-&-.[:- « o« o [ X6
<
i 3¢
ML ML ML ML ML ML .
2 83 E3 F3 63 : H3 : 1
i p > |
+{Ré H+ ;
Ci2 3
O YN NP N N — — — — _ e — -
CODNIN_ OV ~NOUOURUN Qv dJooapsud-qoo Vloo s e — !
|
! | SHEETIOF2
\ -
326537 \ i
60340KM SLEEVING, !
(2 P_S.) |
i
DISTRIBUTOR
POSISTION NO. | I
INDICATOR — f
1 Qe b4 i
2 bi3
X! bi2
44 plI
54 0 TOP VIEW OF
64 '.; DUAL IN-LINE 5 APPROVALS
& I
71_J’8 i R AND D £ OF M
] : S
]
E~-NUMBER
PRUD NO 322059
UATE G-18-68
RHBD FILt G-A354AA
5
ORAWN WN.PB CHKD - ~
’ ENGD. A.B. APFD
TELETYPE
* COFRPORATION
| ; 222059
! ;

1C 837(1 67 ‘




CIRCUIT CARD EC

NO. NOTES
: e, | TarETPEOAL e AND DESCRIPTION | LOCATING FUNCTION 322062

! INTEGRATED CIRCUIT ELEMENT LOCATION MLA I] 326862 { INTEGR. CIRC. 862
ON CIRCUiT BOARD MLB Il 326846 | - o846 REVISIONS
) ntgl ggg::g | " " gnlg ISSUE| DATE AUTH. NO.
ML D 8 " . T Y
.. MLEN396830] | ~ €30 WMEDTO B
ROW MLFIl 326846 ] || - " BYE 6 |i11-15-69 [3988I
COLUMN ) MLGI[ 326852 ] | " v %tl
- ; [ MLH|[ 326882 | - 852
INTEGRATED CiRCUiT MLAZ 326846 T . e
3268531 | 853
2 SEE SPECiFiCATiON MR2.001 WBRT 300004 Pie ( MLE 356852 ' 85%
e nimetlie A (erLs) [ MLFZ 3268U6 | | 84
FOR CiRCUI™ BOARD REGi!IRE [//r Soeaue ] 86
MENTS. 3268621 | 862
a . p 5 . - . - N | MLAJ 326846 [ | 846
STRAP MLCJY 326853] | 853
3. ASSOCIATED SCHEMATIC {3 H{EH{axrH HOEH | M DJ 326832 | 832
8383 WD il L e +« )+ 3268461 | " 846
g s 326853 | 0 " 863
MIGY 326846 | " " BUG
4. STRAPS A,B AND C ARE w w MLHZ 326830 11 - 830
miote? e | |v | 3 e e
HAS BEEN COMPLETED. ER 7 R0 3:59§? ; - ™
REFER TO THE ASSOCIATED | +{ g+ +CE O+ Ha+ N Rb- [ 3189501 | | =" ﬁaﬂ 7 Jl?luL
SCHEMATIC FOR STRAP BT T — LK {1
SoHET L T Sras -R1d 315958] 4 3.6k [ 1.uW
- oSTRAR G R 11| 320275] | 10 K | 1)uw
Har _ 5 R121 315958 | ' 36K | I/uw
. e R13 [ 315954] | L5K_ | L uw
T8 18 w| O Riu| 320078] | 10 K | 1'uw
a2 +ls‘1;3+ H{a+ 62 we| N RIS 22.23 315948 100 Ty
AP RI7 3202751 . " 10K T uw
]
+EX 1+ R18 315959 T 4. 7K 1[4
+{ ++ +TT E%C{ ? 2971 : i " o80 4w
+Hhi )+ . ; 54 9] ToW
L g i +&+  HEE- g 42378 312385['5 | CAPACITOR .| MED | 17V DG
e \ o C4.8,9.1C 71562113 i 003 ___JI00%
s " " w " g’, gg :3&;;%5 L . I MED [ e o
. " 6.8 MED VL.
e £ & H3 QI [ 32058 | | TRANSISTOR 2N3569 !
oo L m— Ly
: 1 g 2N356 -
o [_R21 | ST CR2-€ | 197964] 5 | DIODE_TWO1E
[T} ol N NN N NN === -— e - - X&- '
- -0 = o NORAA2WN - SHEET |
SHRURYBBBNBRRIRNENEIIFGIaR=5 39803RM| 3 | STRAP - NOTE §
326584] 6 | FORMED PiN
N\ ) e dul Ll CIRCULT BOAED
\szsszc RECE *  CONTROL
c
(COLLECTOR)
B POSITION NO. | -
(BASE) INDICA ; APPROVALS
E E R AND D E OF M
(EMITTER) ; s P .
: B TOP VIEW OF | 150 J R
BOTTOM VIEW ; :é DUAL IN-LINE ; S-NUMBER §]4345
¢ 9 R
OF TRANSISTOR ¢ : ‘ PROD NO__ 329062

OATE  |2-]2-67

RBD FILE G-A354AA

ORAWN R J.P, |cHxo.

ENGD. A.B. APPO.

5 TELETYPE

CORPORATION

|
; 322062

TC 474 (1-66)




NO. NOTES
1. | INTEGRATED CIRCUIT ELEMENT LOCATION ON
CIRCUIT BOARD.
ML D 2
[ T__row
COLUMN
INTEGRATED CIRCUIT
2. | SEE SPECIFICATION MR2.00l FOR CIRCUIT
BOARD REQUIREMENTS.
3. | S-NUMBER 61,5165.
4. [ASSOCIATED SCHEMATIC: 8387 WD.
5. | STRAP "A" TO BE ADDED AFTER TESTING
HAS BEEN COMPLETED.
6. | ALL CHARACTERS TO BE SILK SCREENED
IN WHITE , BLACK, OR RED ENAMEL .
7. | CHARACTER HEIGHT .120-12 POINTS NEWS
GOTHIC.
8 |RI5 AND C6 NOT INCLUDED ON SOME CARDS
9. | ORIGINALLY KSR MODE CONTROL .

RN
A B C
CE
+C4
- (;\);
+..
| . S
XTAL + + o))
+{ R+ +C6 ~
+{R3 (NOTE 8) +
RI2 . >
™
@)
P 0]
2 s
<
3
+S Cl+ o
- ~
L s2
W o o
Qg#ﬁcj-l'%gog Do DN —

CIRCUIT CARD MCO67

v

\— 326584

TOP VIEW OF INTEGRATED
CIRCUIT PACKAGE.

POSITIONNO.I BASE
INDICATOR

12 EMITTER

N B -

\—32653|

BOTTOM VIEW OF TRANSISTOR

COLLECTOR

beas. | Pant no |'FAH  NAME AND DESCRIPTION | LOCATING FUNGTION 322067
MLA2 | 326862 | | |INTEGRATED CIRCUIT 862
MLB| | 326845 | | |INTEGRATED CIRCUIT 845 REVISIONS
MLB2 |326846 | |INTEGRATED CIRCUIT 846 ISSUE DATE AUTH. NO.
MLC2 | 326853 | | |INTEGRATED CIRCUIT 853
2I 3-25-68 [1909]|-R
RI,2 |315958 | 3 |RESISTOR,FIXED 3.6K,I/4W. 3 g- 174' %% 3258680
R345 |320275 | 3 |RESISTORFIXED IOK,I/4 W. e
- 4 110-22-68 [96395
R6 315974 |__|RESISTOR,FIXED 300K, l/4W. 5 [6—=20-69 [99l8l
R7  |315947 | 2 |RESISTOR,FIXED 510HM, /4 W. 6 | 1-B5-—70 98935
R8  |315959 | |RESISTOR,FIXED 4.7K,, 1 /4 W. 7 12-5-70 99993
RS 315956 I |RESISTOR,FIXED 2 7K, /4 .
RIO__ |321510 | |RESISTOR,FIXED 51K,I/4W.
Rl |315954 | |RESISTOR,FIXED 1.5K, I/4W.
Ri2 | 182514 | |RESISTOR,FIXED9I0HM,//2W
RI3 SAME AS RI.
RI4 SAMEAS R,
RIS 315972 || RESISTOR, FIXED 22K 1/4W
cl,6 | 32783l 2 |CAPACITOR, 6.8MFD.
c2 310926 I |CAPACITOR, 015 MFD,
c3 315976 |_|CAPACITOR, 470 PFD.
Ca 312385 I [CAPACITOR, O.IMFD.
Cc5 171583 I |CAPACITOR, 0.003MFD.
Q12 | 315930 | 2 |TRANSISTOR,2N3568
Q3 324656 | | | TRANSISTOR,2N3569
Q4 315931 || TRANSISTOR, 2N3638
39603RM | 3 | STRAP, 0.9 INCHES.
Sli-s2 | 336470 | 2 INSULATED _STRAP
326584 | 2 | PINS, FORMED.
326531 | | |CIRCUIT BOARD.
XTAL [327276 | 1| |CRYSTAL 192 KHZ.
SHEET 1 0F 2 WoP
NOTE 9
R.O. AND KSR
MODE CONTROL
APPROVALS
R AND D E OF M
W A
E-NUMBER
PROD NO 322067

DATE 9-12-68

RBD FILE G-A354AA

DRAWN W. P B.

CHKD ﬂ’,/

ENGD. C.AY. APPD

TELETYPE

CORPORATION

322067

TC 637(1-67)




NO, NOTES C
IRCUIT CAR
1. | INTEGRATED CIRCUIT ELEMENT LOCATION REF | TELETYPE (TOT S
L AL|
ON CIRCUIT BOARD DESIG. | PART No | 0Ty | NAME AND DESCRIPTION | LOCATING FUNCTION 322068
w0 2 MLAT | 326845 | 1 [INTEGRATED CIRCUIT B4S
i | MLB1 | 326845 | 1 |INTEGRATED CIRCUIT 84S REVISIONS
| .oco: MLD1 | 326830 1 [INTEGRATED CIRCU
' 1T 830 |
um“m“no oncuIT MLE! | 326846 1 | INTEGRATED CIRCUIT 846 SSUE| DATE AUTH. NO.
3 :f:cﬁc"'c““ ~orFon . , MLAZ | 3268ub 1 [INTEGRATED CIRCUIT 8u4b 5 _e-2-68 98997
ummnzuvs MLE2 | 326862 | 1 |INTEGRATED CIRCUIT 862 24 | 1-22-69 6747
Soaro MLA3 | 326846 | 1 |INTEGRATED CIRCUIT 846 36 | F2-69 baldl
'“sfz":pﬁ?“m MLE3 | 326836 1 | INTEGRATED CIRCUIT 836 s ju-is-ee 96464
. - T MLC4 | 326862 | 1 | INTEGRATED CIRCUIT 862 ; i’_”;_s:,‘ :; ; =L
ASSOGATED SCHE MLEL | 326846 | 1 | INTEGRATED CIRCUIT Bub s 111 15-69 “‘"998::
MLF4 | 3268ub 1 | INTEGRATED CiRCUIT 846 ==
4. | STRAPS ARE TO BE ADDED AFTER '
CARD MANUFACTURE TESTING HAS ‘
BEEN COMPLETED. REFER TO A ¢ ° € F {
BEEN COMPLETED. REFER T ] R1 315958 | 4 |RESISTOR.FIXED 3.6K 1/t
OPTIONS . ¥ poa— RSS | 315947 [, 1 [RESISTOR,FIXED 51 n. 1/t
RS 315958 | 1 |RESISTOR,FIXED 3.6k 1/WW
" _'_@_'_ m m '.m_? Ré6 320275 . 1 |RESISTOR,FIXED 10K 1/l
" - +TZ+ R +HET e+ R7 315954 | 1 | RESISTOR.FIXED 1.5K 1/
R8 320275 | 1 | RESISTOR.FIXED 10K 1/t
+Bez+ +{(RO}+ R9 182514 || 1 | RESISTOR,FIXED 91 . 1/ad
STREPL STRAPC e @ @ % R0 | 315959 || 1 |RESISTOR,FIXED LK 1/
S o S R11 320275 | 1 |RESISTOR,FIXED 10K 1/t
{8+ o R12 | 315959 | 1 |RESISTOR,FIXED 47K 1/t
HEN {7+ HERH 5 R13 | 315972] 1 [RESISTOR,FIXED 22K 1/
. @ T + ® R4 315948 | 1 | RESISTOR,FIXED 100 N 1/t
R1S | 315954 | 1 | RESISTOR,FIXED 15K 1/t
TRAP D I
s LR +Ra+ oA+ RT6 | 320275 | 1 |RESISTOR,FIXED 10k 1/
oSTRAPFY oSTRAP & +Aa+ BB+ 5 R17 | 315955 | 1 |RESISTOR,FIXED 2.2 1/t
A m@ N R18 | 315958 | 1 |RESISTOR,FIXED 3.6K 1/t
*~=—"e +{R35H++ @ 5 R19 | 315959 | ' |RESISTOR,FIXED 47K 1/
- m m +@.’_ O R20 320275 . 1* | RESISTOR,FIXED 10K 1/
3 as +(A e a +{5}+ +{Re3}+ +{R3Z}+ R21-3 315959 |3 | RESISTOR,FIXED 47K 1/t
H :: H +_{E_’_ % R24 320275 1 RESISTOR, FIXED 10K 1/t
+HRE - +{W3H+ oSTRAPY R25 | 171441 | |1 |RESISTOR,FIXED %0 JL 1W
R26 | 315954 || 1 |RESISTOR,FIXED 1.5k 1/
[€i0] {m }— —{ nx2 }— '
+{co}+ < R27 | 320275 [[1 [RESISTOR.FIXED 10K 175
+{Eso )+ a AT 8 R28 | 315958 |1 IRESISTOR,FIXED 3.6k  1/WW
HE—+ +C5 R29 | 320275 | 1 [ RESISTOR,FIXED 10K 1/
, HEH SO A srap 3 R30 | 315954 | ¢ | RESISTOR,FIXED 1.5k 1/ikk
- 5 VR —a oSTRAP U N R31 | 320275 | 1 |RESISTOR,FIXED 10K 1/t
+HAs+ R32 | 182514 | 1 |RESISTOR.FIXED 91 A I/
HMHH+ +H{anH+ HED+ RS+ R33 | 320275 | 1 |RESISTOR,FIXED 10K 1/t
o3 < CONOIBUNEO DD FPERD O WO PPN — R36-7 315971 | 2 |RESISTOR.FIXED 680 N 1/t
R38-9 315958 | 2 |RESISTOR.FIXED 3.6K 1/l
S Ru0-1 315948 | 2 [RESISTOR.FIXED 1000 1/ SHEET 1 OF 2 o
4 RG2 | 315959 | 1 |RESISTORFIXED 7K 1/i
\ RW3 | 321545 | 1 [RESISTOR,FIXED 12K 1/t
_ 326532 Rl | 315948 | 1 |RESISTOR.FIXED 100~ 1/t
o .
Omg:nggg | Rus | 315954 | 1 JRESISTOR,FIXED 1.5 1/
: ‘ " C RU6 | 320275 | 1 JRESISTOR,FIXED 10K 1/t CHANNEL
. " ) (COLLECTOR) | Ru7 | 315952 | 1 [RESISTOR.FIXED 8200 1/t CONTROL
2 :f TOP VIEW OF Ru8 | 326601 [; 1 [ReSISTOR,FIxED 150K 1/i
Py 10 DUAL IN-LINE B Ru9 | 326598 | 1 | RESISTOR.FIXED b /- 1/
3 0 (BASE) BOTTOM VIEW RSO | 315959 [. 1 [RESISTOR.FIXED .7k 1/ik
? . OF TRANSISTOR RS1 320275 11 |RESISTOR,FIXED 10K 1/t
RS2-3 315959 || 2 |RESISTOR.FIXED bu7K 1/t
R0 | 315947 || 1
(EMFTTE ) 5 } RESISTOR.FIXED S1n 1/ APPROVALS
R !
R ANOD D [SRC
) Q1-11 | 320656 ] 11 | TRANSISTOR 2M3569 o{
Q13-17] 319931 S TRANSISTOR 2N3638 ﬁ» m (/’
Q19 321512 N TRANSISTOR 2N26ub
S-NUMBER  61521S
CR1- 7
1-4 | 197064 | & [DIGDE IN91L PROD NO 322068
9 312385 | 1 [CAPACITOR.) MFD 10V DC At 268
3) 326592 | 1 |CAPACITOR 33 WD - ‘
Cu-5S 312385 |2 |]CAPACITOR.! MFD 10V DC RBD F (f G A3suaA
6 326592 | 1 |cAPACITOR 33 MFD 35V DC oR
7 300027 || 1 |CAPACITOR 'S MFD 35V DC JreeN - P8 e
10 312385 |/ 1 |caPaciToR.1 MFp 10v OC Jenoo cay APPD D EH
39603RM 112 STRAP .700 2u Aw( NGTE 4
326584 |2u  [rorMED PIN TELETYPE
326532 | 1 |CIRCUIT BOARD CORPORATION
8 327831 | 1 [CaPACITOR 6.8 MFD 6V DC
f
i 322068

—
TC 837(1-e7




CIRCUIT CARD EC
NO NOTES e | FareTWPE |TOTAL  NAME AND DESCRIPTION | LOCATING FUNGTION 322070
RI1,2,3. 4 320275) 4 [ RES. .FiXED 10K 1 /4w
| iNTEGRATED C!RCUIT ELEMENT LOCATION RS | 137602] ¢ | ° " 470 IToW REVISIONS
ON CIRCUIT BOARD R9.F 101 Z.R8 1321213 % " " 9“l( ,gu J'ssue| DATE AUTH. NO.
A 5 7 l\J l " " i _ —
M D 2 RIIRI 16356 2 [ n v 36K /K 168 | o6
31318971 | " n 680 | /uW 6 |3.2-1 38937
ROW 6 | 137u39] [ « " 820 | I/2W
oL Sl cion I} 67 50
INTEGRATED CI-ctniT cy 1327831 [ " 6.8 MED | =V D¢
CRI,CR 3219491 2 [ DIQDE TN4002
2 SPECiFiCAT .00! FOR CIRC !
SEE SPECIFzCA |o§ MR2.00! FOR CIRCUIT T R S
BOARD REQU:REMENTS. 03,04 32u656] 2 " 2N3569
3 REFERENCE PECIFICATION FOR TELETYPE Jﬁté: 25236“2 — R LR ggg
CORPORAT:ON EMPLOYEES ONLY: 61,6108 5,55 1356475 [ 3 | INSUCATED STRAP
% ASSOCIATED SCHEMATIC |5 8389WD
326534 1| CIRCUIT BOARD
(s - \
\ -
13 a g
(1]
: X E g p - é (@]
N
l: é + . O
= L Toe O ~f
: X d® ®
6 4 : 8
S o
4 é — ~
: " E] é © WDP
L S0P ZX )
c POSITION NO.I\_ 326534 SHEET |
" (COLLECTOR) INOICATOR 5
B i 4
(BASE) 2 3 TWO COLOR
3 12 TOP VIEW OF
3 ; :8 DUAL IN-LINE R IBRON
(EMITTER) 6 9 o
BOTTOM VIEW It
OF TRANSISTOR ‘
- APPROVALS
: R ANDC D E OF M
f LEh | 20
€-NUMBE R
% s <70 can o smug canss \ PROD NO 322070
DATE | |-|L-67
ISSUE CONTROL RECORD 6
R80 FiLE  G-A354AA
¢ DRAWN P p.|cHxD
SHEET ISSUE
ENGD. R.. .L. arPD
4 ot 2 1311415 1617 [I8]I9 |2
NO. 11213 5|6 0 2 TELETYPE
I x x x x x x CORPORATION
2 X|X|X
322070
-

T 474 1:66)




p——

NO. NOTES . CIRCUIT CARD MC304
I. |INTEGRATED CIRCUIT ELEMENT LOCATION REF. |TELETYPE [TOTAL| ‘ 3223Q4
INTEGRATED ClReUr orai6. | PART Mo |'GTy | NAME AND DESCRIPTION | LOGATING FUNCTION
MLAZ MLAI 326846 | & |INTEGRATED CIRCUIT 846
| RO N MLA2 |326836 | | |INTEGRATED CIRCUIT 836 REVISIONS
INTEGRATED CIRCUIT MLBI ‘ SAME AS MLAI ISSUE[ DATE AUTH. NO.
2. | SEE SPECIFICATION MR2.00] FOR CIRCUIT : MLB2 [326862 | 2 |INTEGRATED CIRCUIT862 | 12-20-68 19777 R
BOARD REQUIREMENTS. :
MLC| SAME AS MLAI 2 2-5-70 99993
3. | S-NUMBER: 61,6185 MLC2 ] SAME AS MLAI 3 6—4-70 98943
| associa cH : ) ML DI SAME AS MLAI
SSOCIATED SCHEMATIC: 8773 WD A B C D E W SAME A3 MLA
5. [ALL CHARACTERS TO BE SILK SCREENED +HEE @ — MLE!
IN WHITE ,RED,OR BLACK ENAMEL. MLE2 SAME AS MLB2
6. |CHARACTER HEIGHT .120-12POINTS NEWS 7
GOTHIC. +RE H RI-6 |320275 | 6 |RESISTOR,FIXEDIOK,I/4W
7. |ORIGINALLY KSR MODE CONTROL.  [ms R7-10_|315958 |4 |RESISTOR.FIXED 3.6K,I/4W.
R29 RII-15 |315947 | 5 |RESISTOR,FIXED 51 OHM,I /4 W.
@ +{R281+ R4 — RI6-I7 |315953 2 |RESISTOR,FIXED 1.2K, /AW,
R32 } R3 — W RI8 |3I5974 I |RESISTOR,FIXED 3 00K, /4W,
N 326602 ||| |RESISTOR, FIXED 360 OHM, /AW.
+{RrR6_}H+ [R22 ] N R:OIQZES 315959 4 [RESISTOR,FIXED 47K 14 W.
A4 A4 A\ A4 A4 ~ M -
Rz A ") . ' 4 <) RI2 Jo) R24-26 |315948 3 [RESISTOR,FIXED 100 OHM, /AW,
q(mL D qv. P dm P v P qdv P @ D R27-28 |315954 | 2 |RESISTOR,FIXED [.5K,I/4W.
| (A D (B P dcr ) {n P dE D R29-30 | 315955 2 [RESISTOR,FIXED 2.2K, I/AW.
q 4 [ 4 - q ) [ < [ < R3| 17144] 1 |RESISTOR,FIXED 560 OHM,IW.
« P 9 q < « P x
b ) 4 . < p > =5 R32 | 326602 | |RESISTOR,FIXED 360 OHM, I/4W.
- - — R33 | 321510 | |RESISTOR,FIXED 51K, I/4W. B
R34 HITHO R34 | 326598 | |RESISTOR, FIXED 56 OHM, I/4W.
R35 | 182514 | |RESISTOR,FIXED 91 OHM,I/2W.
A4 o
q- ) q° > qe > . ]
q > p 9 < p R76 : = = cl-4 [171583 4 |CAPACITOR,0.003 MFD. 75V,
» : ML : :I\BAE_ : : ML : Moy (R2_H= C57%8,9 312385 4 |CAPACITOR,0.IMFD. 10V,
p > p 4 q > 1 CRI] 6,0 |32783I 2 |CAPACITOR,6.8 MFD.  6V.
< > q b q : ) R21 @, Cll-12 |326591 2 |CAPACITOR, 39MFD.  35V.
q " 9 3 ]
R2A
e CRI-2 | 197464 2 |DIODE, IN9I4.
Q-2 |327812 2 |TRANSISTOR, MU4894
Q3-4  |315931 2 |TRANSISTOR, 2N3638
R30 ‘ {ClO+}— 0510 |324656 6 |TRANSISTOR,2N3569
N WG PO P O N N om0 — ——
oo o o ) -
R X — 00NN AUNYOOCODNOR DAN_OC, 00NN D 0N _ 55573 T CIRCUIT BoARD
_ )
\_ 326543
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rr 37 (2-69)

! | 2 | | 4 1 5 1 6 1 7
REF. | PART [Q NOTE: MA
DESIG. |NO. REQ. TY. DESCRIPTION 0 NUFACTURE PER MR200! REVISIONS
MLA1T |326846 | 4 | INTEGRATED CIRCUIT ISSUE | DATE | AUTH. NO.
MLB2 SAME AS MLA1 NO. NOTES 1 |a-15-69] 19981-R
MLB3 SAME RS MLA1 1. | INTEGRATED CIRCUIT ELEMENT LOCATION 2 |10-20-69) 99749
MLBL SAME AS MLA1 OGN CIRCUIT BOARD. 3 |3-2070| 99749-1
MLChL  |326845 | 1 | INTEGRATED CIRCUIT
ML A 2
R1-2 |315971 | 2 | RESISTOR 680 1/4 WATT zg” -
R3-4_ 315958 | 2 | RESISTOR 3.6K 1/ WATT Lu
RS-14 | 315960 |10 | RESISTOR 5.6K 1/4 WATT INTEGRATED CIRCUIT
R15-16 1321213 | 2 | RESISTOR 1K 1/4 WATT 2. | ALL CHARACTERS TO BE SILK SCREENED ‘
R17-18 | 315972 | 2 | RESISTOR 22K 1/4 WATT \N WHITE. BLACK. OR RED ENAMEL. |
R19-2,27]315948 | 3 | RESISTOR 100 1/4 WATT CHARACTER HEIGHT .120 - 12 POINT |
R21 315953 | 1 RESISTOR 1.2K 1/4 VATT NEWS GGTHIC. !
R22 193269 | 1 | RESISTOR 42K 1/2 WATT (
R23 | 315947 | 1 | RESISTOR 51 1/4 WATT i
R24 | 320275 | 1 | RESISTOR 10K 1/4 WATT 020906 @3 f
R25 |199839 | 1 | RESISTOR 220 3 WATT W‘R. |
R26_ | 124856 | 1 | RESISTOR 150 1/2 WATT 7o) w
C1 310928 | 1 | CAPACITOR 0.68 MFD 35V @] ®
C2-3 |327831 | 2 | CAPACITOR 6.8 MFD 6V 9]
cu 326590 | 1 | capaciTOR 10 MFD SOV Q +{X0H |,
C5 |312385 | 1 | CAPACITOR 0.1 MFD 10V = !
C6 310931 | 1 | CAPACITOR 47  MFD 20V 4 STRAP
CR1_ | 321949 | 1 | DIODE INLOO2 +HE T+ 2
Q1 326594 | 1 | TRANSISTOR 2N3767 +HEE
Q2-3 | 324656 | 2 | TRANSISTOR 2N3569
Q4 | 315931 | 1 | TRANSISTCR 2N3638
Q5 |327812 | 1 | TRANSISTOR MULB94 HE H
336470 11 | STRAP 3
117176 | 1 | FUSE 1/2 AMP SL-BL .
D
171595 | 2 | FUSE HOLDER 8
326584 |13 | CONNECTOR PINS (MALE) g (5]
M
182641 |17 | CCNNECTOR PINS (FEMALE)
ML
J402 182650 | 1 | 6 PIN CONNECTOR @ cu 4
J401 | 182647 | 1| 12 PIN CONNECTOR
151637 | & | SCREW 4-40 - STRRP
151880 | 4 | NUT  4-40
R
3640 | 4 | LOCK WASHER
31880 4
326527 | 1| CIRCUIT BOARD | C
]
CIRCUIT CGARD
. TOP VIEW OF INTEGRATED TYPICAL BOTTOM VIEW OF BGTTOM VIEW GF Q5 BOTTOM VIEW OF Q1 MC 305
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36 pi> BASE 2
i p11
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220 | Lo |0y
! ENGR. DSGNR.
i ISSUE  GONTROL RECORD DRN. D.W.J |DATE 10-27-69
SHEET ISSUE E-NUMBER
no. [[eTzTa]sTe[7[e [o o [i2 SD-CD NO. 8774
X | R 8D FILE (G-A35LAA
! 2 i TELETYPE
1
{ ®
|
E 32305 (1)
| | 2 | | 4 | 5 | | 6 | 7
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