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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
Automatic Send-Receive (ASR) 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 circuit

descriptions (CDs) in this section are a
part of one or more wiring diagram packages
(WDPs). A complete listing of these WDs and

WIRING DIAGRAM INDEX (ATTACHMENTS)

CDs is found on the attached WDP control sheets,
and a numerical summary is included in the
wiring diagram index. Other WDs and CDs
which are not a part of a basic set or logic card
WDPs are listed separately in the index in
numerical order.

P

#

Figure 1 - 37 ASR Teletypewriter Set

DRAWING ISSUE
NUMBER NUMBER TITLE
Wiring Diagram
Packages
WDP0118 10 Basic Wiring Diagram Package.

for 37 RO, KSR, and ASR Sets.
It includes the following WDs and CDs:

8352WD 8360WD
8353WD 8361WD
8358WD 8365WD
8358CD 303150
8359WD
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SECTION 574-302-400

WIRING DIAGRAM INDEX (continued)

DRAWING ISSUE
NUMBER NUMBER TITLE
Wiring Diagram
Packages
WDP0127 10 Wiring Diagram Package for Circuit

Card Set TP332652 (ASR).

It includes the following WDs and CDs:
7856WD 8389WD
8369WD 8389CD
8370WD 8395WD
8370CD 8395CD
8371WD 8399WD
8371CD 8772WD
8374WD 8772CD
8374CD 303149
8375WD 322044
8375CD 322045

-~ 837T6WD 322047
8376CD 322055
8380WD 322059
8380CD. 322062
8383WD 322066
8383CD 322068
8386WD 322070
8386CD 322079
8388WD. 322303
8388CD

WDP0128 2 Wiring Diagram Package for

Circuit Card Set TP332563 .
(Tape Module). It includes the
following WDs and CDs:

7856WD

8370WD

8370CD

8379WD

8379CD

8399WD

303149

322054

Page 2
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ISS 1, SECTION 574-302-400

WIRING DIAGRAM INDEX (continued)

DRAWING ISSUE
NUMBER NUMBER TITLE
Wiring Diagram
Packages
WDP0129 9 Basic Wiring Diagram Package for

37 Tape Module. It includes
the following WDs:

8354WD

8355WD

8365WD

Other Wiring Diagram and
Circuit Descriptions

5072WD 3 Reader — Actual

7828WD 7 Motor Unit — Actual

7874WD 7 Base -— Actual

8362WD 3 Typing Unit (37P001/001/AA and
37P001/001/AB) — Actual

8363WD 2 Function Box (TP319655, TP319776,
TP319875) — Actual

8364WD 3 Typing Unit (37P001/001/AD) — Actual

8494WD 3 Non-Typing Reperforator — Actual

8497TWD 3 Tape Cabinet -—- Actual

8500WD 1 Keyboard --—- Actual and Schematic

8558WD 2 Tape Cabinet Doors -—— Actual

Page 3
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WIRING DIAGRAM PACKAGE FOR CIRCUIT CARD SET 332652 (ASR) o WDP 0127
DRAWING NO. sr:‘egT DESCRIPTION L ISSUE_NUMBER
| 1 [2]3]a[s]|e|7]|B9]iof11f12[i3ia]i5]16]17]18]19]|20|21[22[23]24[25|26|27[28[29
7856WD 1 | OPTION ANALYSIS CHART 1 1] 1] 2][2]2]2]2 ]2 |
8399WD 1 | TRUTH TABLES AND LOGIC- SYMBOLS NEIRIERRIERIRERINL
837 WD 1 | SCHEMATIC DISTRIBUTOR LOGIC vl frfe o
8371 WD 2 | SCHEMATIC DISTRIBUTOR LOGIC NHRIARIERIRIRIRE
8772WD 1 | SCHEMATIC ASR SEND CONTROL AR AL
877 2WD 2 | SCHEMATIC ASR SEND CONTROL Vi a0
8386WD 1 | SCHEMATIC ASR MODE CONTROL 1] el b |
8383WD 1 | SCHEMATIC RECEIVE CONTROL (W/REGENERATOR) |1] 1] 12| 2]2]2[2]2 |2
8383WD 2 | SCHEMATIC RECEIVE CONTROL (W/REGENERATOR) f1 ] 1] 1) 1] 1)1 |1 ]It |!
8388WD 1 | SCHEMATIC CHANNEL CONTROL : ] ] ]|
8388WD 2 | SCHEMATIC CHANNEL CONTROL 1 1] 1]2] 2]2]2]2]2 |2
8388WD 3-| SCHEMATIC CHANNEL CONTROL SRIEIERIRININIEE ,
8374MD 1 | SCHEMATIC KEYBOARD CONTROL Vel o o | '
1 | SCHEMATIC CHARACTER COUNTER vl el o [
1 | SCHEMATIC COUNTER CONTROL (BI-DIRECTIONAL) |1 | 1| 1|1 1|1 i1 [0 '
2 | scHEMATIC COUNTER cONTROL (BI-DIRECTIONAL) [1 [ 1] 11| 1|1 a1 |1 ]! |
1| SCHEMATIC ALARMS AND AUTOMATIC CONTROL  [1] 1] 1] 11|11 ]1 ]2
8395KWD 2 | scHemaTic ALarmMs anp AutomaTic conTrRoL || of qf f i o] |
8370WD 1 | SCHEMATIC RECEIVING DEVICE IR ERIBIENEL |
8369WD 1 | ACTUAL AND SCHEMATIC FOR 327801 ANSWER BACK — 4|44 |4 |
8376WD | 1| SCHEMATIC ANSWER BACK DRIVER 3|3[3 |3 !
8389WD | 1| SCHEMATIC TWO COLOR RIBBON CONTROL - RN 1
|
.
CORCGRATION NOTE : THE LAST COMPLETED COLUMN INDICATES THE LATEST ISSUE NUMBER OF WOP. sHEeT__oF 3_

R& D FORM 36! (6-66)

J
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WDP 0127

WIRING DIAGRAM PACKAGE FOR CIRCUIT CARD SET 332652 (ASR)

ormmG wo. g DESCRIPTION 1 [2]3]a]5]6]7]8 EITME |'3$?:E|5N|2M|?rere|9 2 1le2[23]24]25]26[27]28]29
303149 1 | CIRCUIT CARD RECEIVING DEVICE u | ulualuntun|unle |6 | 6] 6 |

322059 1 | CIRCUIT CARD DISTRIBUTOR LOGIC 212 loa2atzat2ara{444— | ;

322044 1 | CIRCUIT CARD KEYBOARD CONTROL 5|5|5{5]5 |5[6[6[6]€ |

322045 1 | CIRCUIT CARD CHARACTER CGUNTER 112202 |2]2f3|3 |3 |

322055 1 | CIRCUIT CARD COUNTER CONTROL 2212 |2(2 |2 |3 ]ale|a

322303 1| CIRCUIT CARD ASR SEND CONTROL clae o [ |

322062 1| CIRCUIT CARD RECEIVE CONTROL (W/REGENERATOR{3 | 3|3 BA[3A[3N4 |4 |5 |5

322066 1 | CIRCUIT CARD ASR MODE CONTROL s|sle|elo [6]6]6l6 |6

322068 1| CIRCUIT CARD-CHANNEL CONTROL s | s|selsslselsd 7|7 |7]7

322079 1 | CIRCUIT CARD-AUTOMATIC ALARMS AND CONTROL |4 | &4fu |ufu |u|5]|5]5]s

322047 1 | CIRCUIT-ANSWER BACK DRIVER 5/6|6|6

322070 | 1 | CIRCUIT CARD-TWO COLOR RIBBON CONTROL 4|ala|a

CORPORATION NOTE : THE LAST COMPLETED COLUMN INDICATES THE LATEST ISSUE NUMBER OF WDP. SHEET.2_oF _3

R& D FORM 36! (6-66)




WIRING DIAGRAM PACKAGE FOR CIRCUIT CARD SET 332652 (ASR) WDP 0127

oRawnG No. |¥yg DESCRIPTION TzT3]a]s]e 7[5 s{ﬁ) iz .'33?335".2"35?3 19]20]2 12 2[23]24]25]26]27]28]2 9

8371 WD KPL| CIRCUIT DESCRIPTION-DISTRIBUTOR LOGIC BEIREE R AR ERIRIRE

877 2WD 27| CIRCUIT DESCRIPTION-ASR SEND CONTROL V[l ]

8386WD | 51| CIRCUIT DESCRIPTION-ASR MODE CONTROL 11112 |2 313]3]3]|3]3

838 31D CO7] ciRcUIT DESCRIPTION-RECEIVE CONTROL 11 ] |2]2]2 |2

8388WD 52" | CIRCUIT DESCRIPTION-CHANNEL CONTRGL 11l |1l ]r]e]2]e2

837LWD EE[ CIRCUIT DESCRIPTION-KEYBOARD CONTROL vl [ e

8375WD D7 CIRCUIT DESCRIPTION-CHARACTER COUNTER v [ fa e

8380uD | 501 | CIRCUIT DESCRIPTION-COUNTER CONTROL vl [ fa

8395WD 27| circuiT pEscripTION-AuTOMATIC ALARMsaconTrodd |11 |1 | 1|1 {4 |1 [ !]

8370WD 07| CIRCUIT DESCRIPTION-RECEIVING DEVICE BRI AL

8376WD 27| CIRCUIT DESCRIPTION-ANSWER BACK DRIVER 2|2]|2]2 |

8389WD 27| CIRCUIT DESCRIPTION-TWO COLOR RIBBON CONTROI SIRIRL
|
1
|
|
|
|
|
!
|
|
|
[

CORPORATION NOTE : THE LAST COMPLETED COLUMN INDICATES THE LATEST ISSUE NUMBER OF WOP. SHEET_30F 3.

R8 D FORM 36l (6-66) |




' l 2 | ) . 5 | 6 7 | s | d |
NO. NOTES ,
L | THE FOLLOWING PROCEDURE SHOULD 7 85 6 WD A
BE FOLLOWED WHEN INSTALLING CIRCUIT .
CARD OPTIONS: A
N £ CARD POSITION GIVE SERVICE UNIT OPTION ARRANGEMENTS REVISIONS
B. LOCATE CAR ION GIVEN IN
INSTALLATION PROCEDURE. DESCRIPTION APPLICATION ASSEMBLY AFFECTED INSTALLATION PROCEDURE 1SSUE DATE . AUTH. NO.
C. CHECK POLARITY OF CARDS (NOTCHES) Y
AGAINST POLARITY OF CARD . -%E—
CONNECTOR.(SMALL TAB IN CONNECTOR) CHARACTER ASR 322045 INSTALL PIGGY-BACK ON CARD ASSEMBLY 322045 POSITION XZ 30I. — N e -1 —
D. INSTALL CARD. COUNTER & CONTROL |. REMOVE STRAP "A' WHEN "NU-LINE" IS NOT IMPLEMENTED IN PRINTER.
2. | THE FOLLOWING PROCEDURE SHOULD
BE FOLLOWED WHEN INSTALLING CABLE 322055 INSTALL IN POSITION XZ303.
OPTIONS: |. PROGRAM pj-P24 FOR A COUNT OF 66 As; 2FOIBI|.9WS, STRAP P3-PI8, P6-PI9,
A. TURN POWER OFF. P8- P20, PIO-P2|; I;IEZF-E?:C.) :?a-opwzos'c :
. NT: -CD.
B. IDENTIFY WIRES AND TERMINALS TO 2.FOR OTHER COU 3
BE CONNECTED PER INSTALLATION
PROCEDURE .
C. INSTALL PUSH-ON TERMINAL
CONTACTS DIRECTLY OVER ALLOTTED
TERMINALS ON WIRING FIELD 10711 UNIT CODE RO/KSR 322067 PROGRAM CIRCUIT CARD 'ASSEMBLY AFFECTED.
. TERMINAL BOARD. 150 WPM. ASR 322066 POSITION XZ 105 AS FOLLOWS:
. DO NOT SHORT OR BEND TERMINALS wen
ON WIRING FIELD TERMINAL BOARD. . 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. 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
C. LITTERING CARD WITHCUT STRAPS. I. DEDICATED HALF DUPLEX -REMOVE STRAPS 't
2.DEDICATED FULL DUPLEX - REMOVE STRAPS "A'
- 3.LINE CONTROL OPERATION- REMOVE STRAPS"A B & C"
4 | INADDING CIRCUIT CARD STRAP OPTIONS 4. CHECK MECHANICAL PORTIONS OF STUNT BOX FOR APPROPRIATE CODES.
TO PREVIOUSLY PROGRAMMED CARDS, A
SOLDERING IRON NOT LARGER THAN -
25 WATTS SHOULD BE USED. CARE RECEIVER STATUS ALARM KSR/ASR 322062 I. REMOVE STRAP'C"
SHOULD BE TAKEN TO AVOID DAMAGING |
ADJACENT COMPONENTS OR CIRCUIT MOTOR CONTROL (DATAPHONE) RO/KSR /ASR 322068 PROGRAM CIRCUIT CARD ASSEMBLY AFFECTED
BOARD. . EOT AND ALARM DISCONNECT. POSITION XZ 109 AS FOLLOWS:
.REMOVE 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. D
AND PUNCH CONTROL. 2.PROGRAM CONTROL PANEL PER 8365 WD.
3.CHECK MECHANICAL PORTIONS OF STUNT BOX FOR APPROPRIATE CODES.
322054 REMOVE STRAP "A" OF CIRCUIT CARD ASSEMBLY
POSITION XZ108 OF R-T ELECTRICAL SERVICE UNIT.
by
-m —
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 8 CODES.
MODEL 37
OPTION
ANSWER BACK RO/KSR/ASR 327801 . INSTALL THIS SELF CONTAINED ASSEMBLY IN POSITIONS XZ 310—XZ3I5. ANALYSIS CHART
2. INSTALL CABLE ASSEMBLY 326575 AS FOLLOWS:
WIRE COLOR TBII1 CONNECTION. E
WHITE - BROWN Al
WHITE - RED A2
WHITE -ORANGE A3
. WHITE - YELLOW A4
WHITE -GREEN : A5
WHITE -BLUE A6 APPROVALS
WHITE -PURPLE AT
WHITE -SLATE A8 D AND R EOF M P
WHITE - BLACK Al e
GREEN - SLATE ' J3 J f )
BLUE - GREEN H3 “m L
ORANGE - GREEN F3
RED - BLUE c3 €-NUMBER
YELLOW Al3
GREEN Al PROD.NO. 7856 WD.
BLACK 63 | ’
BLUE AlO 9-4-68
BROWN 1 D3 DATE
BROWN E3 P.D.FILE NO. G-A354AA
' DRAWN W.PB. mom
7
[ewao. mor  fareo” ful”
| |
| TELETYPE
| CORPORATION |
|
Tz @ a- | ' I 3 4 [ l 6 I Y ! I 8 l 1] I ' |



| ' | 2 | 3 | 4 | ] | [} | 7 | ) | 9 |

. ) NOTES
A ':o ——— CONTIQ:T BLOCK ACTUAL WIRING DIAGRAM SCHEMATIC WIRING DIAGRAM 8369 WD A
STANT T:nmmﬂm AGREA. ” 180823 z E
DISTANT TERMINATIN » i © > O ® REVISIONS
{I— DESIGNATION. iy a 3 ® > c:' + $ ANSWESREI?A%E SS
A-W-R=W-R O dda d a AS ISSUE DATE AUTH. NO.
WIRE COLOR CODE. —+ 5-2-60 | 19260 R
l “) 2) ——2 7-2- 68 95927
— 2. | COLOR CODE: : —f 3 [ 8-23-68 | s6li7
Y-YELLOW G-g:gEN ( 6 & 5 6 o= & 6 é 6 6 ~——r— I- 3 - 69 96485
W-WHITE R- 1
- SLATE O~ORANGE A B CDETFUHUJKIL NoTE 5
- PURPLE BR- BROWN : |
A poe BK-BLACK  G— ASIE&ER 403 (| P403 ﬁ/ ] CODE LEVEL
s |__|__|u) ORIVER 8Rl \ ler NN 3¢ | .
. ) —% INDICATES MALE TERMINAL B [ a4 a4
AND | SWITCH 322047 l !
INDICATES FEMALE TERMINAL % 311767 I
ON CONNECTOR, ? R 9 \ IR ANA 2
4. | CONNECTORS VIEWED FROM WIRED ® I 4 R -
ENDS. | }
5. | ASSOCIATED CABLE 326568. I -
0l lo ANAN
- €. | REFERENCE SPEC FOR TELETYPE CORPORA- | —ﬁ /¥| DI )— < 3
TION EMPLOYEES ONLY. % |
[ I
7. | REFER TO 8376 WD-CD FOR
SCHEMATI G RAM  AND vl > Ny N\ a
CIRCUIT cu:«'::'i';ﬂol::fe M I /1 2% N\ A
COVER WITH ’ I : |+ CONTACT c
¢ [—D-W-Y-W-Y 311762 SLEEVE 2x ol BLOCK
; le AN A4
(2PLS.) é g z |> /¥| S>> 3¢ s
- ¢
(-]
BLI N\ 18L ANPAN AV4 .
COVER WITH D E4IPA 2 N ¢ -
= 311762 SLEEVE | |
(2PLS) ANg'\?NE,IEEAQK I | ‘
PINTINIP L Ne\
322047 AAns Kits 2% !
|
( EER ) s { NN :s AAN 8 D
» 402 § D oo e ody D Ik 28 ZaN
3 — —_— 1 a-p-p I I
: — X D s A l : ( ”L COMMON
—A-F-G I
zame | — ° T} | |
. SL-BL BR : _E_ | : -
— 7 —— 1 —AK-R
- é" * A-4-0 LASN | L Sod— AV CHARACTER
-y — —0 K |7 7] R N SUPPRESSION
A-c-BL e — 8-1-8 | ! ACTUAL & SCHEMATIC
C-(2)-WY ———————a, ¥ : _g:‘z'l'v‘;{f | = WIRING DIAGRAM
~  An i n Bl I FOR
é 7, - O W-R I | 327801
o i : | ANSWERBACK s
' @) } | |
BK I\ || \1BK Al
) - ’ M B
E ! } T switcH APPROVALS
ANSWER BACK . lw- 2 ¢ -
- , ASSEMBLY RIS [ D78 D AND R EoF M
327830 i | /yx/ C
|
|
| I |E-NumBER
I [ C PROD.
| [proD.NO.  8369WD
{ 1 RESET 2 .
¢ wyl [\ wy MAGNET Ione 1--22—-68
VIBRATION 27 @ PD.FILE NO. G-A3S54AA
MOUNT : | R cuko. 77
I ' !
B — =]
- GROUND STRAP ‘
il i ! CORPORATION ‘
WG| \we tn
2| T
1
- 8369WD
. Q' l|
- . T i
® Tcamewwm ' | ‘2 | ’ | 4 | s . | ¢ | ! | s

. ) | —



NO. NOTES [
L | ALL VOLTAGES DC.UNLESS OTHERWISE ‘ 8370 w D
SPECIFIED. ;:
2. [ ALL RESISTORS 14 WATT AND RESISTANCE |
VALUES IN OHMS,UNLESS OTHERWISE ‘ REVISIONS
SPECIFIED. vee : NOTE: 1SSUE DATE AUTH. NO.
3. | ALL CAPACITANCE VALUES IN MICROFARADS, REVISION INFORMATION MUST ALs0 BE T 1 9-25-68[19568-R
UNLESS OTHERWISE SPECIFIED. +12V. i REFLECTED ON THE ISSUE CONTROL REC-
s, INDICATES FEMALE AND ORD, WHICH IS A PART OF THIS DRAWING.
% INDICATES MALE TERMINAL
IN4002
. RECEIVE /4
6. | REFER TO 303149 FOR ASSEMBLY MESSAGE N
INFORMATION. R6
7 | s NUMBER:6!,428S. 9> rgg;g:m
9l (172W)
REFERENCE CIRCUIT DESCRIPTION: 83 7TOWD-CD. RELAY_
MOTOR START /B8
(ocar) S Q2
%7 INDICATES CIRCUIT GROUND. 3N3569
MOTOR
CONTROL
CIRCUIT —12V.
+l2V.
vee
33
RI3 (0%
35V DC)
SEE ISSUE CONTROL RECORD FOR COM-
SELECTOR PLETE LIST OF SHEETS COMPRISING THIS
rReS10k 3N MAGNET ve
/ RETURN
. R7 IN4002 SHERI-
SE?L“ Q3 SCHEMATIC
36K N3638 WIRING DIAGRAM
6\  SELECTOR FOR
RIO 7 MAGNET RECEIVING DEVICE
150 (2w)
Qs
2N3767
! >vcc
SELECTOR MAGNET . APPROVALS
DRIVER CIRCUIT cl 6.8
| D AND R EOFM —
l 2, <
- GRD. (s .
E- NUMBER
PROD.NO. 8370 WD.
14\ |
+i2v
V4 BTE 2-29-68
IED.FILE NO. G-A354AA
; N [orawn wrs.  [ciko. B2/
! 15 v
~12v.
—> ENGD. C.AY. APPD. M
CORPORATION
1
® Tvcaiam l 1 ] 2 | 3 ' 4 I [ ' ¢ l 1 ' s ' ? I




Teletype Corporation ' Circuit Description
R & D Organization 8370 WD - CDO

CIRCUIT DESCRIPTION OF THE RECEIVING DEVICE LOGIC CARD
ASSEMBLY NUMBER 303149

TABLE OF CONTENTS

TOTAL PAGES

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

201

NOTE: REVISION INFOR- |

MATION MUST ALSO BE ¥ SEE ISSUE CONTROL
REFLECTED ON THE ISSUE 1+ RECORD FOR COM-
CONTROL RECORD, WHIGH ! PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

‘DRAWING. I W.D.




Teletype Corporation Circuit Descriptiom
R & D Organization 8370 WD - CD-1

CIRCUIT DESCRIPTION OF THE RECEIVING DEVICE LOGIC
ASSEMBLY NUMBER

~SECTION I
GENERAL TECHNICAL DATA

1, BASIC FUNCTION
1.1 The 303149 Receiving Device Logic card combines the function

of a selector mgnet driver and a motaor 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 40 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 202
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

EHE Motor Control

Eo ":::: -

3 Es2 2.2.1 Receive Message/Motor Start Local (Pins 4 and 8)

[vY VS p——

2 (7 2

2 D F These two inputs are connected together in a logical or

weEEg configuration. A logic zero input will energize the associated motor
__2=ao=  control relay. Input impedance is 3.&K.
8252  2.2,2  Motor Control Relay Magnet (Pin 9)
THE
EXE g P The associated motor control relay is connected to this output
5833+ (typical coil resistance 430 ohms). The output impedance is 91 ohms in
G=2 5 <y series with a =12 Volts. The relay driver output is capable of supplying

= o oa = . .
LwHE up to 60 ma of current. Relay magnet drop-out is diode suppressed.
858523 -
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Teletype Corporation Circuit Description
R & D Organization 8370 WD - CD=2

Selector Magnet Driver

2,2.3 Send Data (Pin 5)

Under the comtrol 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.

24 'Pcwex" Requirements
D.C. Supply Current Regquired
+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
Ww.D.




Telet Corporation Circuit Description
R & D Urganization 8370 WD - CD=3

SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Schematic Drawing - 8370 WD.

1.2 Assembly Drawing - 303149.

2. DETAILED 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 Q4 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 llmlted 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 Q4 and Q5. The
positive voltage on the base of Q4 is limited by ground clamp Dicde 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 provide 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 driver is a two-stage amplifier which is

designed to operate full ON or OFF without intermediate levels. This circuit
is designed to drive an extermal motor start relay. Inputs to the motor
control relay drive circuit are on Pins 4 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 Ql 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 CRl,

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH ' PLETELIST OF SHEETS
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: 'l’chtypeCcrporation Circuit Description
,R&DOrgani,?tim 8371 WD - CB-1

GENERAL TECHNICAL DATA

l. BASIC FUNCTION
1.1 The 322059 Circuit Card Assemily is an Electronic Transmitting

Distributor with Control Character Detection. The device converts parallel
input signals to serial output signals of either 10 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
assembly, 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 control character 3SC (11011000) and electronically
adds a one character delay after the character following the ESC character.

-1l.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 31g11a1 which indicates that another character
may be distributed.

2. GENsRAL TECHNICAL DATA
2.1 Input Charécteristics

The inputs to the assembly are all nand type mtegrated 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 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. When
the input is in the O-state, less than 0.5V, it indicates that a character
is available for distribution. Once 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 legitimte
start signal. The device driving the input must be capable of sinking one
DTL load. ' ' ,
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2.1.2 Lata 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 (Pin 4)

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(NOT)Inhibit)(Pin 7)

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

2.1.5 Register Condition (TCS)

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 extermal 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 Qutput 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 1.4 ma.

2.,2.1 Present Next Character gPNCZ sPin 22

This circuit is capable of driving eight DTL loads. ‘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 (approximtely Vcc) 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 Cerial Data Output (Pin 12)

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

2.2.3 Control Character Recognition [CC (NCT)] { -

-

This output is the same as the Control Charicter Lat ¢h 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.

2.2.4 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 character 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. '

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

When these parallel outputs are in the l-state it indicates that
a 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 Outputs (Pins 13, 15, 16, 22, 23, 24, 30, 32)

When these parallel outputs are in the l-state it indicates that
a space is stored in the partiaular 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

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 signmal 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 (SP) (Pins

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

2.3 Size

The distributor is a 5-3/4 inch by 4=1/k 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 comtrol 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 Regquirements

2.5.1 Power Supply Reguirement
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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SECTION II

DETAILED DESCRIPTICN AND THECRY OF OPZRATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly drawing 322059 (MCO59) and schemtic drawing 8371 WD.
1.2 Logic symbols and truth table 8369 'D.

2, DETAILED DZSCRIPTION AND THORY CF OPZRATION

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 a bit, after which time
the timer is locked on by the timer control latch, TCL, for one distribution
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 reject
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 remin on for .75 of a 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 condition
causes the character sample latch to set and opens the character input gates
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 period lasts
for one quarter bit (until .75 of a bit after TC) at which time NMLD1 reverts
back to the one-state. If TC is removed prermturely i.e., before .75 bit the

93



94

Teletype Corporation Circuit Description
R & D Organization 8371 WD - CD-6

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
thit 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 ll-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 internally. 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 thHe 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 Operation

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, respond,
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, MIG3-6.
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 .37 bit after TC).
Therefore, for all control characters the control character recognition gate
sets the control character latch, CCL. ‘

The control character is then transmitted as any other character.
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 (ESCS, which will be discussed later. The output blind latch keeps the
signal output at Pin 12 in a MARK state. The control character 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 MLD1-8,

When operating in 10 unit code thedetection of a control character
causes the distributor to shift into the 1l unit code for the control and
delay character. This adds two bit intervals to the control character-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 responses are completed before another
 character is transmitted.

2.6 ESCAPE Chgracter Operation

Another function of the distributor is to insert a marking interval
of appraximately one character length after the transmission of the character
following the control character ESC, No delay is provided after the ESC char-
acter. The control character ESCAPE in itself performs no function in the
typing unit. The character following ESCAPE is used by the typing unit to
perform a function. The delay, therefore, is added after this two character
ESCAPE sequence to allow the typing unit to complete its control function be-
fore transmission of the next character. This feature may also be inhibited
by grounding the CC (NOT) lead, Pin 7.
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2.6 (Cont inued)

An escape character is detected in the escape recognition gate
MLC1-6 and MLC1-8 which in turn sets the escape character latch, FCL. 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
ESCAPE has been transmitted. The control character latch CCL, however, re-
mains set. A character other than ESCAPE resets %CL which in turn removes
the inhibit from gate MIG3-8, The distributor now operates as if a control
character had been detected,
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Teletype Carporation Circuit Description
R & D Organization 8374 WD - CD=1

CIRCUIT DESCRIPTION OF KEYBOARD CONTROL LOGIC
ASSEMBLY NUMBFR_3220LL

SECTION I
1. BASIC FUNCTION
1.1 The 322044 Circuit Card Assembly used in the Model 37 Service Unit

converts the keyboard parallel input information levels (bits) to eight parallel
output information levels (bits) representing USASCII characters. The card is
capable of generating 128 distinct characters. These include 95 graphic
characters, 32 control characters, and the delete character.

1.1.1 Provisions are made for "piggy back" mounting of the "Character
Counter" Logic Card (322045) for specific ASR,applications.

2, GEN*RAL TECHNICAL DATA

2.1 Input Characteristics

The inputs to the assembly are obtained from the keyboard contacts
referenced to circuit ground. Each DTL input is a nominal 3.2 ma load on the
signal source or contact,

2.1.1 Data Input (Pins 3,4,14,13,12,11,8,7)

The data inputs, bits 1 through 8, consist of MARKS or SPACES. The
input logic levels are defined by using negative logic. That is, a MARK is a
logic voltage level between circuit ground and +0.5 volts (low). A SPACE is a
logic voltage level between +5.0 volts and +6.6 volts (high).

The KEYBOARD CONTRCL, SHIFT INHIBIT, and SHIFT inputs are defined
by using negative logic. A closed contact is referenced to circuit ground
and is considered a logic one. An open contact is referred to the nominal

5.25 volt supply through a 3.6K ohm pull-up resistor and is considered a
logic zero.:

2.1.2 Keyboard Control (Pin 16) -

The device driving this input must be capable of sinking 2 DTL
loads (1 DTL load = 1.4 ma). This input is normally "low" except when
generating control characters on keys which can perform other functions
(EOT, ENQ).

2.1.3 Shift Inhibit (Pin 15)

The device driving this input must be capable of sinking 2 DTL loads.
This input is normally high except when generating control characters on keys which
can perform no other function and characters which are not affected by shift
to upper case,

NOTE: REVISION INFOR- | .
MATION MUST ALSO BE'| SEE ISSUE CONTROL
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2.1.4 Shift (Pin>29)

The device driving this input must be capable of sinking 2 DTL
loads. This input is low when generating the lower case keyboard characters,
high when generating upper case characters, and high or low when generating
control characters.

2.1.5 Present Character (Pin 21)

The device driving this input must be capable of sinking 1 DTL
load. This input is normally "high" when the machine is idle and goes
"low" for 1 bit time when a character is generated.

2.1.6 Shift Control Sample (Pin 23)

The device driving this input must be capable of sinking 1 DTL
load. This input is normally high when the machine is idle and goes
"low" .25 bit after PC and remains low for .25 bit.

2.1.7 Message Available (Pin 25)

A KEYBOARD AUX. closure connects Pins 25 and 26. This action
generates a "MESSAGE AVAILABLE" signal which is sensed by the SEND CONTROL.

2.1.8  Keyboard Aux. N.O. (Pin 26)

The KEYBOARD AUX. normally open contact closes when a character is
generated and is high at all other times. This contact closure initiates
the movement of data from the card input to card output.

2.2 Output Characteristics

. The outputs from this assembly are all Diode-Transistor Logic (DTL)
type outputs. Output current sinking and fan out capability can be determined
from the Manufacturers Specifications. _

2.2.1 Data Output (Pins 6,5,10,9,18,19,20,17)

These outputs are capable of sinking approximately 16 ma each,
The data output pins will be"high™ (MARK) when Pin 21 is "high" and will
be "high" (MARK) or "low" (SPACE) when Pin 21 and 23 are low, depending
upon the character generated.

2.3 Character Counter Inputs

The 322045 Character Counter, when used, obtains its data inputs
(bits l)through 8) from those pins suffixed with an "M" (see schematic.

The Character Counter outputs STEP FORWARD, STEP REVERSE and
RESET, enter the Keyboard Control Logic card on Pins 48, L6 and 47 respectively,
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and leave via Pins 32, 34 and 33 respectively. For further information refer
tc schematics 8374 WD, 8375 WD and 8380 WD,

2.4 Mechanical Requirements

The 322044 Card Assembly is a standard 5-3/4 inch by 4-1/L inch
36-pin circuit card which is inserted into a 36-pin edge card connector.

2.5 Power Supply Requirement
Vee (DC) Current- (ma) Max,
+5.0 Wlts to +6.6 Volts 175 ma |
* -11.13 Volts to =13.38 Volts (12,5V Nom.) 20 m
# Not required for card tests, but required for operation
in Model 37.
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-
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SECTION II
DETAILED DESCRIPTION AND THEORY CF

OPERATION
1. ASSOCIATED DOCUMENTS
1.1 Assembly and Schematic drawing 322044 (MCOL4L)and 8374 WD, respectively.
1.2 Logic symbols and truth tables 8399 WD,
1.3 8375 WD and 8380 WD (Character Counter),
2. DETAILED DESCRIPTION AND THEORY OF OPERATION

2.1 General

Refer to the 8374 WD schematic, attached timing diagrams, and USASCII
Code Chart as an aid in the following discussion.

Timing Diagram 1 is representative of the timing MARK-SPACE sequence
involved in getting a data bit to the Model 37 electronic distributor for a
lower case "a"., Timing Diagram 2 shows the general timing sequence for any
USASCII character generated. Timing Diagram 3 shows the general timing

sequence for proper card operation,
2.2 rating Seguence

When the keybeard is idle, bits one through eight are marking.
Assume that the lower case "a" bit sequence has just been keybmard generated.

163 The chart below shows the logic input states. (Refer to USASCII code chart).
INPUT DATA BIT PIN NUMBER #BIT LEVEL
bl 3 MARK
b2 L SPACE
b3 U SPACE
<
gggf b4 13 SPACE
(7]
S8sg b5 12 spAcE |
h -—
g=32 .
=&da. bbé 1 MARK
,3585
___________ b7 8 MARK
gE352
= b8
4 =23
3353~
§355%,
wB5E82%
23855
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FUNCTION PIN NUMBER *LOCIC LEVEL
CONTROL 16 1
SHIFT u 29 1

# Logic Level 1 = Bit Level Mark = Circuit Ground
Logic Level O = Bit Level Space = Supply Voltage (Vcc)

Output data bits one through four (Pins 6, 5, 10, 9) are still
"MARKING" because the associated output gates have not been enabled by the
"PRESENT CHARACTER" (PC) gate signal. Effectively, input data bits 1 through
L4 are waiting at the input of their respective output gate (MLF3-9, MLF3-12,
MLF3-2, MLF3-5) for the gate signal which allows them to appear at the output.

Output data bits 5 through 8 are still "MARKING" because the associated
output gates have not been enabled by the PC signal. Input data bits five

through eight are at their respective latch driver inputs (MLE1l-10, MLF1-12,
MLF2-10, MLE2-12) waiting for the "SHIFT CONTROL SAMPLE" (SCS) gate signal.

The CONTROL, SHIFT INHIBIT, and SHIFT signals are waiting at their
respective latch driver inputs for the SCS gate signal.

KEYBOARD AUX. N.O. contact closes when a bit sequence is generated.
This action connects Pin 26 to Pin 25. With Pin 25 "low", a PRESENT CHARACTER
gate signal is generated by the send control card. This signal causes
MLC3-8 to go "high" and gate bits 1 through 4 to the output pins. Bit 1 is '
WMARKING", Bits 2, 3 and 4 are "SPACING". The PC input (Pin 21) remains "low" 164
far one bit time. This action primes the bit latches for SCS input. The SCS
input goes "low"™ .25 bit after PC and remains "low" for .25 bit. The latch
drivers are enabled and bits 4 through 8 appear at the output. Bit 5 is
USPACING". Bits 6, 7 and 8 are marking. Bits 1 through 8 have been transmitted
to the card outputs and can be entered into the electronic distributor shift

register. At .5 bit time the distributor samples the output data bits and enters
the data bits into the shift register.

The chart below shows the state of the output data bits. Just prior to
distributor samplinge.

g2p2
ESYi OUTPUT DATA BIT PIN NUMBER ___ *BIT LEVEL
8 - Z’. (=4
g‘u’-é?, 6 MARK
ge-¢= 5 SPACE /
38232 K SPACE
o o O
--—;;‘;_" 18 SPACE
rEe32 19 MARK
Egd8EF 20 MARK
Z2ESY 17 MARK
23388¢%
SE2=3 5 1 = Supply Voltage (Vcc)
=Ez52* 2 0 =0 -+0,5 Volts
WEDE<Z
OZLTuwWQw
ZE=ExoOo -0



165

Teletype Corporation Circuit Description
R & D Organization 8374, WD - CD~

At 1 bit time, the PC and MESSAGE AVAILABLE inputs go "high". This
action resets the mxtputs of bit latches 5 through 8 (MLEl1-6, MLF1-6, MLF2-6,
MLE2-6) "low", MLB2-6 and MLC2-6 are also reset to the "low" state. MLF3-10,
MLF3-13, MLF3-1, MLF3-4, MLD3-9, MLD3-5, MLD3-2, MLD3-12 are brought "low" by
a "high®" PC input. Bits 1 through 8 are all marking and the logic is idle,
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CIRCUIT DESCRIPTION OF THE CHARACTER COUNTER CARD
ASSEMBLY NUMBER 3220

SECTION I

GENERAL TECHNICAL INFORMATION

1. - BASIC FUNCTION

The 322045 Character Counter Card controls the binary counting
circuitry of the 322055 Counter Control Card. The parallel inputs consist
of eight information levels (bits) obtained from the Keyboard Control Card
(322044). The outputs provide up-count, down-count, and reset counter
control signals for the Counter Control Card,

1.1 The 322045 Character Counter Card may be used in conjunction
with the 322044 Keyboard Control Card. The Character Counter Card is an
option and is required if keyboard generated printed characters and spaces
are to be counted,

1.2 With Strap A installed, the counting circuits on the Counter
Control Card are reset when the NEW LINE (Line Feed character) key is
depressed. Strap A is installed if the keyboard is equipped with the NEW
LINE feature and the receiving on-line printer is equipped with the NEW
LINE feature.

2. GENERAL TECHNICAL DATA
2.1 Input Characteristics

The 322045 Character Counter, when used, obtains its data
inputs (bits 1 through 8) from those pins suffixed with an "M" (see
Schematic 8874 WD). The inputs to this assembly are all integrated Diode
Transistor (DTL) type inputs. Each DIL 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 <0,7
volts.

A MARK input is considered a logical zero (low), a voltage level
between O volts and +0.5 volts, and is represented by a closed keyboard
contact. A SPACE input is considered a logical one (high), a voltage level
between +5.0 volts and +6.6 volts, and is represented by an open keyboard
contact,

2.1.1 Shift Control Sample Not (SCS) (Pin 49)

The SHIFT CONTROL SAMPLE NOT input switches to a high state from
«25 to .5 of a bit after the start of a character distribution cycle, At
o5 bit, this input reverts to its normal low state until .25 bit of the next
character distribution cycle. The source driving this input must be capable
of sinking 5 DTL loads. NOTE: REVISION INFOR-

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

SEE ISSUE CONTROL
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{
)

2.1.2 Data Inputs (Pins Lk, L5, 56, 57)

" The data bits consist of MARKS or SPACES obtained from the

. Keyboard Control Card (See 8874 WD). Input logic levels are defined
{ in Section I-2.1. Each data input represents one DTL load.

2.1.3 Data Input (Pin 54)

Refer to Section I-2.1.2.

This data input represents 4  DTL loads,

2.1.4 Data Input (Pin 53)

Refer to Section I-2.1.2,

This data input represents two DTL loads,

2.1.5 Lata Inputs (Pin 51, 52)

Refer to Section I-2.1,2.

A, This data input represents a DTL loads.
B. This data represents three DTL loads,

2.1,6 Present Character Not (PC) (Pin 50)

When the keyboard is idle, this input is low. It reverts to a high
state at the start of a character distribution cycle and remains high for
one bit, at which time it reverts to its normal low state. The device driving
this input must be capable of sinking 5 DTL loads,

it 3. Output Characteristics

The Character Counter outputs STEP FORWARD, STEP REVERSE, and RESET,
enter the Keyboard Control Card on Pins 48, 46 and 47 respectively, and leave
via Pins 32, 34, and 33 respectively. For further information refer to
Schematics 8374 WD, 8375 wD, and 8380 WD.

The outputs from this assembly are all Diode Transistor Logic (DTL)
type outputs. Output current capability can be determined from the
manufacturers specification,

3.1 Reset (Pin 47)

If Strap A is installed, and a CARRIAGZ RETURN or NEW LINE character
is generated, the RESET output will go low for approximately .5 bit after the
SHIFT CONTROL SAMPLs NOT input goes low. Pin 47 is routed off the card to the
Character Counter Control which recognizes a low state as a counter RESET
signal. This output is high at all times except when a NEW LINE (Line
Feed character) or CARRIAGE RKTURN character is detected. If Strap A is
removed, the RESET output will go low when a CARRIAGE RETURN is detected and
remain high at all other times. Current sinking capability is limited to

approximately 36 ma,

ISSUE CONTROL

RccORD FOR COM-
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3.2 Step Reverse (Pin 46)

The STEP REVERSE output is high at all times except when a
BACKSPACE is detected at which time it goes low for .5 bit after the
SHIFT CONTROL SAMPLE NOT input goes low. Pin 46 is routed off the card
to the Character Counter Control which recognizes a low state as a down
count signal. The counting circuitry down counts by oneeach time STEP
REVERSE goes low. The current sinking capability of this output is
approximately 36 ma.

3.3 Step Forward (Pin 48)

The STEP FORWARD output is normally high and goes low for .5 bit
each time a SPACE or printed character is detected. Pin 48 is routed off
the card to the Character Counter Control which recognizes a low state as an
up-count signal. Each up-count adds one to the contents of the counting
circuitry. A STEP FORWARD output (low) is inhibited by DELETE and CONTROL
CHARACTERS. When using the Control Character Code Extension, ESC, in a two
or three character sequence, Pin 48 will remain high until SHIFT CONTROL SAMPLE
NOT goes low during the next printed character distribution cycle. Current
sinking capability is limited to approximately 12 ma.

L MECHANICAL REQUIREMENTS

The 322045 Card Assembly is 33 inch by 5 inch printed circuit card
which.is mounted in a "piggy back" fashion on the Keyboard Control Card.

5¢ POWER SUPPLY REQUIREMENTS
Vee (DC) Current (ma) Max,
+5.,0 Volts to +6.6 Volts 100 ma

6. TEMPERATURE RANGE

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

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
|
[}

DRAWING. w.0.
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SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and Schematic drawing 322045 (MCOL5) and 8375 WD,
respectively.

1.2 8374 WD and 8380 WD (Keyboard Control and Character Counter
Control Schematics, respectively).

1.3 Logic symbols and truth tables 8399 WD.

2. GREML

Refer to 8375 WD and 8374 WD, schematics, enclosed timing diagrams
and USASCII Code Chart as an aid in the following discussion,

2.1 Definitions

A, ESC - First character of a Control Character Code
Extension sequence. The on-line terminal recognizes
ESC as the beginning of a terminal control function
(horizontal tab set, full duplex, etc.).

B. FINAL -~ ILast character of a Control Character Code
Extension sequence. The on-line terminal performs the
control function upon receiving the FINAL character.
The FINAL Character also indicates the end of the code
extension sequence,

3. DETAILED DESCRIPTION AND THEORY OF OPERATION

The data inputs (bits 1 through 8), PRESENT CHARACTER NCT, and
SHIFT CONTROL SAMPLE NOT signals are obtained from the 322044 Keyboard
Control Card. A low input voltage level is associated with a MARK data
output and a high input voltage level is associated with a SPACE data
output_(see USASCII code chart). At the end of each character distribution
cycle PC goes low providing a clock pulse for MLD1 (a clocked flip-flop)
and a reset pulse for the data bit and SCS latches, MLE2-1l, MLG1-6,__
MIG1-8, MLF1-6 and MLF1-8 revert to the low state when PC goes low. SCS
goes high .25 bit into the character distribution cycle, sets the data bit
latches and SCS latch to the proper state. At .5 bits SCS reverts to its
low state., SAMPLE pulse time occurs between .5 bit and the end of the
character distribution cycle. Between .5 bit and 1.0 bit, the logic level
of the SAMPLE signal is determined by MLD1-9,

The 322045 assembly inhibits a count for two c¢haracters. An up-count
resumes on the third keyboard generated character provided it is a printed
character or space. 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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A new Character Counter assembly capable of inhibiting a count
on INTERMEDIATE (Column 2) characters and FINAL (Columns 3,4,5,6 and 7)
characters will be produced in the future,

This new card will comply with the latest USASCII doctrine concerning
Control Character Code Extension,

Refer to Timing Diagram 2 during the following discussion. A
printed character has just been distributed and PC reverts to its low state.
This negative transition attempts to set MILD1-9 to a high state, but the
SAMPLE signal is held low by MLE2-3. Assume the next character generated is
any printed character or space, At the start of the distribution cycle PC
goes high, thus priming the data bit latches and SCS latch for the SCS signal,
At .25 bit, SCS goes high and gates bits 1 through 8 to the inputs of the ccunter
output control gates (ESC, LF, CR, BS, CC, DELETE). MLCl inputs monitor all
eight data bits. The character generated was not ESC, therefore MLC1-8 and
MLD1-Cl remain high and MLD1-Sl remains low. Between .25 bit and .5 bit,
MLE2-3 will always be low regardless of the character generated. At ,5 bit
SCS reverts to its low state and remains low until .25 bit of the next distribution
cycle. A low to high transition occurs at .5 bit producing a sample pulse for
the duration of the distribution cycle. Counter control gates LF and CR
monitor the eight data bits. A LINE FEED (New Line) or CARRIAGE RETURN Character
was not generated, therefore MLA2-6 and MLB2-6 remain high. No RESET signal is
sent to the counting circuitry. A BACKSPACE character was not generated, there-
fore MLA2-8 remains high and no STEP REV:RSE signal is generated. The character
generated was neither a Control character nor a DELETE Character, therefore
MLC2-8 and MLB2-8 are high. The high on MLD1-9 causes MLC2-6 to go low at
«5 bit. A STEP FCRWARD (up-count) signal is sent to the counting circuitry,
MLC2-6 remains low until the end of the distribution cycle at which time PC
reverts to its low state thus removing the SAMPLE signal (returns to low state).

In a similar fashion, a LINE F:ED or CARRIAGE RZTURN character is
detected and the RESET output goes low between .5 bit and 1.0 bit,

The STEP R&VERSE output goes low between .5 bit and 1.0 bit when
a BACKSPACE Character is detected.

Refer to Timing Diagram 1 during the following discussion concerning
Control Character Code Extension.

Assume an E5C has just been generated. PC goes high at the start
of the character distribution cycle. At .25 bit SCS goes high, MLC1l gates_ _
(ESC) detect an ESCAPE (PREFIX) charactdr, and MIC1-8 goes low. At .5 bit SCS
reverts to its low state. MLD1-9 had been held low by MLE2-3 but at .5 bit
MLE2-3 goes high and a SAMPLE pulse generated. MLD1-9 remains high until PC
reverts to its low state. MLC2-10 and MLC2-9 inputs have detected bits 6 and
7 SPACING, therefore MLC2-8 is low. MLB2-8 (DELETE) is high. Thus between
«5 bit and 1.0 bit, the CONTROL CHARACTER gate_inhibits a STEP FORYARD signal
(low). At the end of the distribution cycle, PC reverts to its low state,
generates a clock pulse for MLD1-2, and resets the SCS and data bit latches,
The MLD1 clock pulse causes MLD1-9 to go 1oWe  noTE: REVISION INFOR-

|
1
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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The next character generated is any character in Columns 2,3,4,
5,6 or 7 except DELETE. The timing sequence is the same as described
above. At .5 bit, SCS reverts to its low state, MLD1-9 is low, and the
SAMPLE signal is inhibited. MLC2-8 is high and MLB2-8 is high, and Pin 48
(STEP FORWARD) remains high. An up-count (STEP FORWARD) signal is inhibited
on the FINAL character of a Control Character Code Extension sequence,
PC reverts to its low state at 1.0 bit and resets MID1-6 low. MLD1-9 is held
low by MLE2-3., If a DELETE character is generated, MLB2-5 is low. All other
outputs specified remin unchanged. If a Control Character is generated,
MLC2-8 is low, all other outputs remain unchaged.

Subsequent printed characters or spaces will ailow MLD1-9 to go
high at .5 bit and revert to a low state at 1.0 bit.

Additional information converning clocked flip-flop operation
can be obtained from 8399 WD,

NOTE: REVISION INFOR- 1

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
DRAWING. : W.D.
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TIMING DIAGRAM I
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Teletype torporation : Circuit Description
R & D Organization : 8376 WD - CD-1

CIRCUIT DESCRIPTION FOR THE ANSWER BACK DRIVER CARD
(ASSEMBLY NUMBER 322047)

SECTION I

GENSRAL TECHNICAL INFORMATION

1. BASIC FUNCTION

1.1 The 322047 Circuit Card Assembly is the electronic circuit portion
for the 327801 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. GaNZRAL TECHNICAL DATA
2.1 Input Characteristics

The inputs to the circuit assembly are of two types: Nand type
integrated Diode Transistor Logic (DTL) and contact inputs. Each DTL input
is approximately a l.4 ma load to the device sinking current from it. At
no time should any of the DTL inputs be more positive than 8 volts or more
negative than -,7volt,

2,1.1 Present Character (Pin 1, J402)

The Present. Character input controls the read-out of the data bits
and initiates the timing to step the answer back drum to the next position.
When this lead reverts to the O-state, the answer 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, i, O, Y, G, BL, P, S, W)

These inputs are connected to the data contacts 1 through 8 and
the suppress contact which ride the answer back drum. A contact closure
is defined as a MARK while a contact open is defined as a SPACE. A closure
on the Suppress input produces a suppression command. These contacts must
be capable of sinking two DTL loads.

2.1.3 start (Pin 4, J402)

An O-state on this lead produces the pulse necessary to start the
answer back cycle. The device driving this input must be capable of sinking
two LUIL loads.

2.1.4 Coae Common (Pin BK)

Triis input is the common contact for the answer back code contacts,
The lead connects to the circuit board ground lead,

NOTE: REVISION INFOR- 1

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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2.1.5 Stop Switch (Pin W-R)

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

2.2 Oﬁtput 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 lmads which may be driven. (Each
DTL load is approximately 1.4 ma.)

2.2,1 Message Available (Pin 2, J402)

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

2.2.2 Character Available (Pin 6, J4LO2)

This output is a turn-around of the present character input.
It inaicates that a character is present and should now 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. Each output
is capable of driving eight external DTL loads,

2.3 Miscellaneous Reguirements
2.3.1 Power Supply Inputs

Integrated Circuit Voltage and Current.

J401-12 +5V to +6.6V 110
J401-11 GND

Coil Voltage and Current,

Pin Vpe I Max., (MA)
JL02=5 -12 NOTE: REVATON INFOR.

]
1
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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2.3.2 Operating Temperature Range
0°C to 70°C (free air).

2.3.3 Storage Temperature Range
-L0°C to +70°C.
2.4 Size

The card size is 4 inches by 43 inches.

208
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SECTION II
DETAILED DESCRIPTION AND THEORY OF OPERATION

1, ASSOCIATED DOCUMENTS
1.1 Assembly Drawing 322047 (MCOL47) and Schematic Drawing 8376 WD.
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 stepping motor and prov1des 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 8376 WD, Assume that the answer back drum is in its idle state; a
START command is absent and no MESSAGE AVAILABLE is presented.

. A START command initiates answer back operation. A low input in -
Pin 4 couples through a filter network consisting of R10, R22, R19 and C2
and into gate MLB4-8. This circuit combination provides a momentary clock
pulse to the drive flip-flop, MLCL, for each START command. At clock time
flip-flop MLCL sets, causing the answer back drum to move to the first
position. This is accomplished through the drive circuitry consisting of
transistors Ql, Q2 and Q3.

Transistor Q3 acts as a switch which allows current to flow through:
the answer back coil. Q3 is driven by buffer amplifier Q2. When flip-flop
MICL is 'set, Q2 is turned on which subsequently turns on Q3. Q3 permits current
to build in the answer back coil at an exponential rate.

-R/L t
I=VR e

This current flows through resistor R16. As the current through the coil
increases, the voltage developed across R16 increases. This voltage build-up
causes a sllght current flow through transistor Ql. When the current through
the coil is approximately 600 ma, QL conducts sufficiently to clear the MLCL
drive flip-flop on its Cp input. With the drive flip-flop cleared, Q2, Q3

and Ql turn off. The answer back coil releases the armature which subsequently
pulls the answer back drum to the 1lst position,

At this time the normally closed STOP switch contact has opened,
providing a MESSAGE AVAIIABLE indication and disabling the synchronous inputs
of the MLCL 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, \
' E: REVISION INFOR- |
;(I)\TTION MUST ALSO BE | SEE ISSUE CONTROL
REFLECTED ONTHE ISSUE | RECORD FOR COM-
CONTROL RECORD, WHICH | PLETELIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

DRAWING. : W.D.
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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 far the duration of
PC, the drive flip-flop is set through the Sp 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 MLC4 turns transistor Q2 on which turns
transistor Q3 on. The answer back armature begins to pick-up. Transistor

Ql monitors the coil current in order to clear the drive flip-flop at the
proper time.

The PRESENT CHARACTER input has simaltaneously initiated both
the cycle to advance the answer back drum and the read-out of the character.
The PRESENT CHARACT:R command, normally one bit in length, must be removed
before the answer back armature is fully attracted and before the drum is
moved. Movement to the next position requires a time of approximately two
bits at a 150 wpm character rate. Therefore, 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 my be
started again by a START command on Pin J402-4,

The network consisting of element Cl, R21 and CR1l provides noise
suppression from the answer back coil,

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

DRAWING. W.D.
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Teletype Corporation Circuit Descriptiom
R & D Organization 8380 WD - CD-1

CIRCUIT DESCRIPTION OF THE COUNTER CONTROL CARD
ASSEMBLY NUMBER 3220 :

SECTION I

1. BASIC FUNCTION

The 322055 Counter Control Card performs a binary up-down
counting function and indicates the programmed End of Line (BEOL). The
visible indication of an EOL is an EOL lamp lighted on the control panel.
The counting circuitry is capable of counting up to 255 keyboard generated
characters, down counting by one each time a BACKSPACE character is detected,
and resetting to zero each time a CARRIAGE RETURN character is detected.

1.1 The 322055 Circuit Card Assembly is considered an option and
is intended to be used in conjunction with the 322045 Character Counter.
Both cards are required if counting keyboard generated characters is a
terminal requirement.

1.2 The 322055 Circuit Card is factory assembled and normally requires
no adjustments in the field. The programmable EOL Count Input straps are
factory installed per customer requirements. Any change in the printed

line length requires strap re-programming to the new line length.

2. GENERAL TECHNICAL DATA
2.1 Input Characteristics

When used, the 322055 Counter Control obtains its inputs from
the 322045 Character Counter (see Schematic 8375 WD). The inputs to this
assembly are all integrated Diode-Transistor (DTL) type inputs. One DTL
input is approximately a l.4 ma load (Vcc = 5.25V) to the device sinking
current. DTL inputs with pull-up resistors represent an additional sink
current to the driving source. At no time should any of these inputs be
more positive than +8.0 volts or more negative than -0.7 volts, Each card
input is named by the function performed when the input goes low.

A LOW is defined as a logical zero and a voltage level between
0 volts and +0.5 volts. A high is defined as a logical one and a voltage level
between +5.0 volts and +6.6 volts.

2.1.1 Count Up Input (Pin 30)

The Count-Up input is normally high while the keyboard is idle and
goes low at .5 bit into the printed character or SPACE character distribution
cycle. Pin 30 reverts to a high state at the end of the distribution cycle
(approximately 1,0 bit). Each high-low-high transition generates a clock _
pulse which adds a binary one to the contents of the binary counter. The
smrc§ driving this input must be capable of sinking 6 DTL loads (Vecec = 5.25
Volts).

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 '
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2.2,2 Count-Down Input (Pin 20)

The Count-Down input is normally high while the keyboard is
idle and goes low for .5 bit into the BACKSPACE character distribution
cycle. Pin 20 reverts to a high state at the end of the distribution
cycle (approximately 1.0 bit). Each high-low-high transition generates a
clock pulse which subtracts a binary one from the contents of the binary
counter. The source driving this input must be capable of sinking 5 DTL
loads (Vcec = 5.25 Volts).

2.2.3 Reset Input SPin 15)

The Reset input is high at all times except when a CARRIAGE
RETURN character is keyboard generated. A strapping option on the 322045
Character Counter allows the RESET input to go low when the NEW LINE key
is depressed. A LINE FEED character is generated when the NEW LINE key is
depressed. Pin 15 goes low for .5 bit into the CARRIAGE RETURN or NEW LINE
character distribution cycle and reverts to a high state at 1.0 bit. Any high-low
trensition on this input resets all the NORMAL (N) counter outputs to a low
state and all the INVERTED (I) counter outputs to a high state. The source
driving this input must be capable of sinking 5 DTL loads (Vce = 5.25 Volts),

3. OUTPUT CHARACTERISTICS

3.1 Bell Output (Pin 3)

The Bell Output is high at all times except when the programmed
EOL is detected. This output can be used to control a bell driver which
will provide an audible indication of EOL.

181 3.2 Counter EOL (Pin 33)

This output is associated with a two stage complementary lamp
driver consisting of Ql and Q2. Pin 33 is approximately +12.5 volts above
ground when the associated lamp is off and approximately -12.5 volts below
ground when the associated lamp is on. The EOL lamp is off at all times
except when the programmed EOL is detected,

L MECHANICAL REQUIREMENTS
The 322055 card assembly is a standard 36-pin card which is

t LNV
gggf—j inserted into a 36-pin edge card connector,
[}

SSS2F 5. POWER SUPPLY REQUIREMENTS

2o5s E—

2 ;‘o‘, gg . Vee (DC) Current (ma) Max.
e +5.0 Volts to +6.6 Volts 235 ma
o« g 5 » -11.88 to -13.13 Volts 35 m
o8 6. TEMPERATURE RANGE
E323~ _—

[V

= iﬁ = g ° The operating temperature range is from 0°C to +70°C in free air.
gg SE &  The storage temperature range is from -40°C to +70°C,
£=-E358
w =g
FFERY
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SECTION ..
DETAILED DESCRIPTION AND THEORY OF OPERATION

1, ASSOCIATED DOCUMENTS

1.1 Assembly and Schematic drawings 322055 (MCO55) and 8380 WD
respectively. '

1.2 8374 WD and 8375 WD (Keyboard Control and Character Counter
schematics, respectively).

1.3 Logic Symbols and Truth Tables 8399 WD.

2. GENERAL

Refer to 8380 WD schematic and attached timing diagrams. The
binary counter consists of eight dual J=K flip-flops which have a cammon
clock pulse input and clear direct pulse input. J-K inputs (MLA3-2,3)
are referred to Vcc through R4, thus enabling the trailing edge of each
clock pulse to change the output state of MLA3-6,5. Each J-K flip-flop
divides the clock pulse frequency by two. The J=K inputs of the other seven
J-K flip-flops are connected in a two gate wired "OR" configuration. If
MLE1-3 is low (Count-Up mode), the output of each gate connected to MLEl-3
enable the J=K inputs. The logic state of the J=K inputs at clock pulse time
is determined by the other wired "OR®" gate which samples the NORMAL (N)
outputs of the preceeding flip-flop(s).

If MLE1-6 is low, (Down Count mode), the output of each gate

"connected to MLE1-6 enables the J-K inputs. The input logic state at cloek

pulse time is determined by the other wired "OR" gate which samples the 182
INVERTED (I) outputs of the preceeding flip-flop(s). Each NORMAL output

inverts its logic state if the J-K inputs are high at clock pulse time (high

to low transition). The chart below shows the logic states of the NORMAL (N)
flip-flop outputs, the binary representation of the decimal number, and the
~decimal number; during a COUNT UP sequence starting after a RESET pulse.

CHART 1
Decimal : : Clock
uivalent P15 P13 P11l P9 P7 P5 P3 Pl Pulse
Fpe |
gs;& 0 0 0o o0 o0 0 (o (o () 0
«le 1 0 0 0o o 0 0 o 1 1
w2 S 2 0 0 o 0 o0 0 1 0 2
3222 3 o o o o o o0 1 1 3
wSEEg b o o o o o 1 o0 o0 L
U R 5 0 0 0o o0 0 1 0 1 5
——— - - 6 0 0 o 0 O 1 1 () 3
R 7 0 0 0o o 0 1 1 1 7
£Eg4z5x 8 6o o0 o o0 1 o ©o0 o0 8
= ;:"_:' g 9 0 0 0 0 1 (0] 0 1l 9
] § 3 § - ==J===——=E==== )
gE253 |
.SS2*=
§=¢:<’
 PERY
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Chart 2 shows the logic states of NORMAL (N) outputs, the binary
representation of the decimal number and the decimal number; during a
COUNT DOWN sequence starting on the tenth clock pulse,

CHART 2
~ Decimal : Clock
Equivalent P15 P13 Pll - P9 P7 P5 P3 Pl Pulse
8 0 ¢} 0 0 1 0 0 (o} 10
1 0 0 0 0o 0 1 1 1l 12
6 0 0 (o} 0 0 1 1 0 13
5 0] 0 0 0 0 1 o 1 13
L 0 0 0] o} 0 1 (o] 0 14
3 0 (0] 0 0 0] 0 1 1 15
2 0 0 0 0 0 0 1 0 16
1 0 0 0 0o 0 0 0 1 17
0 0 0 o 0 0 0 o] 0 18

3. DETAILED DESCRIPTION AND THEORY OF OPEFRATION

. A common clear direct input has reset the NORMAL flip-flop outputs -
to a low (logic zero) state. The character preceeding CARRIAGE RETURN or NEW
LINE was a printed character or space, therefore MLEl-3 is low, MLE1l-6 is high,
and the UP-DOWN IATCH is set in the COUNT UP counting mode. Inputs MLA2-G,
MLAl-5, MLB1-5, MLB1-9, MLC1-13, MLD1-5 and MLD1-9 are low. The associated
gates are disabled. These gates will be referred to as the COUNT DOWN gates.
Inputs MLA2-1, MLB2-5, MLC2-1, MLC2-13, MID2-1, MLE2-5, and MILE2-9 are high.

The associated gates are enabled. These gates will be referred to as the

COUNT UP gates. MLA2-2 monitors the INVERTED output (MLA3-5). This inhibits

a change of state on MLA3-8 for all odd numbered clock pulses. The other input
associated with each of the COUNT UP gates monitors the NORMAL outputs of the
preceeding flip-flops and logically determines the J-K input (high or low) during
the clock pulse. Pl (MLA3-6) changes state each clock pulse. P2(MLA3-8)

changes states every second clock pulse. P15 (MLD3-8) changes state every 128th
clock pulse.

The Zero Stop Control inputs monitor the eight INVERTED flip-flop
outputs. With the counter cleared, the Zero Stop Control inputs are high.
Therefore, MLE1-13 is low and further down counting is inhibited. The trailing
edge of the first clock pulse sets MLA3-6 and MLEl-13 high. The trailing edge
of each successive clock pulse occurs at the end of the character distribution
cycles and the character is counted at that time. The second clock pulse sets
MLA3-6 low and MLA3-8 high. All other NORMAL outputs remain low (logic zero).
The third clock pulse sets MLA3-6 high and MIA3-8 remains high. Other outputs
remain low,.

Each successive clock pulse adds one to the contents of the counter
according to the binary sequence indicated in Chart 1. The 256th clock pulse
resets the counter to zero. NOTE: REVISION INFOR- !

1
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH
tS A PART OF THIS
\ DRAWING.

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

W.D. 1
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MIG-3 gates comprise a composite eight input gate. The eight
COUNT inputs can be programmed to detect any count from O to 255 by means
of wire straps. MLG3-6 low sets MIG2-6 low (CCUNTER EOL IATCH) when all
COUNT inputs are high, turns on the END LINE lamp on the keyboard control
panel and indicates the programmed END LINE.

The lamp remains on until a CARRIAGE RETURN or NEW LINE character

causes Pin 15 (RESET input) to go low, reset the COUNTER EOL LATCH, and
clear the counter,

4 The lamp driver circuit is designed to operate full on or full
off without intermediate states.

The input characteristics are compatible with DTL integrated
circuit logic. When MLG2-6 goes low Ql is turned on. Ql collector current

develops a positive signal across R1O and turns Q2 on. Q2 collector current
is approximately 30 ma. The END LINE lamp is connected to Pin 33 and referred

to the nominal +12,.5 volt supply.

A COUNT LOWN signal (low on Pin 20) sets the UP-DOWN LATCH in the
COUNT LOWN operating mode (MLEl-3 high, MLE1-6 low), generates a clock
pulse, and disables the COUNT UP gates. The COUNT DCWN gates are enabled,

monitor the INVERTED outputs of each preceeding flip-flop(s), and determine

the J-K input logic level at clock pulse time. Each keyboard generated
BACKSPACE character causes the counter to COUNT DOWN by one,

An RC integrating network (R15, C2) prevents noise pulses from
creating unwanted clock pulses, '

NOTE: REVISION INFOR- |

MATION MUST ALSO BE | SEE ISSUE CONTROL
REFLECTED ON THE ISSUE 1 RECORD FOR COM-
CONTROL RECORD, WHICH | PLETELIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

DRAWING. | W.D.
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CIRCUIT DESCRIPTION OF THE RECEIVE CONTROL CARD
ASSEMBLY NUMBER 3220

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 EIA input amplifier
receives incoming on-line signals. Signals generated locally ar: received
directly from sending distributors.

1.2 Several other functions are provided. These functions are:

l.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 - controls 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 131

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
"in Electronic Industries Association Standard RS-232-B. 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.,

2.1.1 Received Data (Pin 20)

This input receives an EIA data signal from the signal line. This
input is marking when the voltage is between OV to =25V and is spacing when the
voltage is between +3V to +25V. A spacing signal greater than .5 bit in length
forces the regenerator to cycle and monitor the line for the duration of one

~ character,

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

W.D.

NOTE: REVISION INFOR.
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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,O, (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.

132 2.1.7 Signal OQutput (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 27)

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 Error 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 | 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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2.1.10 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 NQCQ (Pil’l 22)‘

This is a contact input from the tyoing 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 motar is operating. 133
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

= g‘;’ ‘the punch motor is OFF, it reverts to the l-state. It is used to prime
SEF “alaym® logic. The input represents one DTL load.
x uw O
§2 b % 21,17  Punch Local (Pin 8)
a3z
;5 EEg This input directs the proper data signals (line or local) to the
&2 8= punch and primes certain "receiver in alarm" gates. When this lead is in the
T mm s O-state, the punch receives local data. In the l-state and no blind conditionm,
&8 2 g 2 the punch receives line data. This lead represents one DTL load.
EZo=Er
35_ S« 2.1.18 Punch Blind (Pin 6)
=8
éi‘ SEe When this input is in the O-state, the punch is blinded to data
. 5 5 %5 sigmls. This input represents five DIL loads.
- = ’
FFEPL
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2.1.,19 Punch Selectable (Pin 5)

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
1-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 (Pin 19)

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 (Pin

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.

134 2.2.4 Full Duplex (FDX) (Pin 24)

For half duplex operation this output is in the l-state. When 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 Tab (Local) (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 "PRESENT NEXT CHARACTER"
output. It will sink eight DTL loads, 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-
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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/h x 4-1/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
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. l
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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.

244 by Auxiliary Receiver {Strap c)

Strap C remains in place when an auxiliary receiving device, such as
a reperfarator, 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
voC Im (mx)
5V to 6.6V 390 m
2,5.2 erat Temperature e

0°C to 70°C (free air)
2.5.3 Storage Temperature e

-40°C to +70°

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

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SNEETS
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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 DESCRIPTION AND THEORY OF 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 8383 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 condition. 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 MICl-11 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
MIF1-6. 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 1 RECORD FOR COM-
CONTROL RECORD, WHICH ! PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. 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 t chart of Figure 1
for information on intermediate states of the bit counter.

2.2.2 Data Flip-Flop

Clock pulses generated by the timer process data through the
Data Flip-Flop, MID1l. Incoming line data (which may be distorted) appears
at the synchronous set and clears inputs of MLD1l. This data is sampled and
read into the data flip-flop by the clock pulses. The inverted output of
the data flip-flop, distortion free, is applied to the Regenerated Data
Gate, MLF2-11,

. 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 Error 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 remining 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. o

If the regenerator is not in acparent 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 | PLETELIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS
DRAWING. : w.0.
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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.

Far units operating with characters consisting of 1l bits, i.e.,
with two stop bits, Stop Bit Regenerator Gate, MLEl-6, is electrically
replaced by Step Bit Regenerator Gate MLE1-8. This is accomplished by
removing the ground on Pin 29. MLEl-6 is inhibited through its CR5 input
while MIR1-8 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.l 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 MLE3-11l, 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 MLE3-11, MLE2-8 latch is reset, and
MLE]1-8 is inhibited via diode CRL.

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 tiplicity of sources to the proper receiving
device, to control the receivi:s?li]arm 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 MIG3-6 and primes output serial data gates associated with the printer
and punch. Data associated with the line distributor passes through MLBl-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 | PLETELIST 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 apoears
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. Wwhen 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 1: 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- |

MATION MUST ALSO BE : SEE ISSUE CONTROL
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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 MIAl-6 gate has three inputs,

The second input is high while the printer is on-line, and a third input to

the MIA1-6 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 conmand is sensed, Pin 26 is shunted to ground
(O-state) setting the latch. The latch is reset bhen a half duplex
commad at Pin 34 is sensed, or when the system is normaligzed by a logical
sero at Pin 33. The output of the latch, MIAl-12, at Pin 24, is a logical

sero for full duplex and a logical one for half duplex, The output of FHDL
-alse 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

oopied by the leeal printer. When in the full duplex mode, and while a

tabulatiem is taking place, the line tab output will remain high. Transmission
by & loocal reader or keyboard will continue, therefore, since the system is in

full duplex mede.

-‘l'hov system may be wired permanently full duplex or permanently
alf duplex. For permanent full duplex, strap B should be connected and
strap A removed. For permanent half duplex operation, strap A should be

camnected and strap B removed. For on-line control, both straps are removed.

20305 v D Logic

Parity errors may be displayed in either or both of two ways.
These are a lamp locatea on tye control panel, ar, by a ribbon shift to
print the errored character in rea. When a parity error is aetected 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 Ql, having an output at Pin 18. The output is turned ON, a logical
lamp sero for a parity error. The output may also be turned ON by an EIA
input (1l-state) at Pin 21, the line trouble indication input. The "Parity

Error or Line Trouble® output may optionally display either parity error or

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
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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 error 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,

142
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CIRCUIT DESCRIPTION COF THE ASR MODE CONTROL CARD
ASSEMBLY NUMBER 322066)

SECTION 1
GENERAL TECHNICAL INFORMATION

1. BASIC FUNCTION
1.1 The 322066 Circuit Card Assembly is a mode control and set clock

for Model 37 ASR sets operating at 150 wpm with 10 unit code (150 baud).
1.2 The modes provided on this assembly are:
A, KEYBOARD LOCAL (KBD LOCAL)

B. PRINTER LOCAL (PTR LOCAL)

C. PUNCH LOCAL (PCH LOCAL)
D. READER LOCAL (RDR LOCAL)
1.3 Each mode control circuit is associated with a switch and a 24V

© 30 ma lamp on the control panel located above the keyboard.

1.3.1 When the switch is lighted, it is in the "local" mode as indicated
on the switch button, e.g., KBD LOCAL switch lighted means that the keyboard
is in the "local" mode.

"1.3.2 When the switch is not lighted, it is in the "on-line" mode, e.g.,
KBD LOCAL switch not lighted means that the keyboard is in the "on-line" mode.

2, GENERAL TECHNICAL DATA (All caxi:d pmi appear on the "B" (non-component.)
: — . side o
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 Keyboard Local Switch (N.O. Pin 13; N.C. Pin

Mode switching (identical circuit for each mode). The momentary
transfer mode switch (Pins 13, 14) 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, NOTE: REVISION INFOR- |

MATION MUST ALSO BE | SEE ISSUE CONTROL
REFLECTED ON THE ISSUE , RECORD FOR COM-
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2.1.2 Printer Local Switch (N.O. Pin 21: N.C. Pin 15)

See Section 2.1.1.

2.1.3 Punch Local Switch (N.O. Pin 11: N.C. Pin_loz

See Section 2.1.1.

2.1.4 Reader Local Switch (N.O., Pin 7: N.C. Pin 9)

See Section 2.1.1.

2.1.5 Motor Start (Pin 24)

This pin is low to start the printer and punch motors during "on-line"
operation and is two DTL loads.

2.1.6 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.

v 2.1.7 Reader Message Available (Pin 82

This lead is low whenever the reader is operating. It is high at all
other times. The device driving this input must be capable of sinking one DTL
load.,

v 2,1.8 Answer Back Message Available (Pin 18)

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 one DTL

load,

2.2 Output Characteristics

2.2.1 Keyboard Local (F.F. Output Pin 28: Lamp Pin 32)

When the flip-flop output, MLBl Pin 8 is low, the lamp associated with
that mode is lighted by a lamp driver circuit Q4 and Q8 (Pin 32) which applies
approximately 24 volts across the bulb.

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 "keyboard local" mode
(Pin 28). This output is capable of driving 7 DTL loads.

2.2.2 Printer Local (F.F. Output Pin 22: Lamp Pin 302

See Section 2.2.1.

2.2.3 Punch Local (F.F. Output Pin 25: Lamp Pin 29)

See Section 2.2.1.

ORD, WHICH IS A PART OF THIS DRAWING. =~~~ — —— == === ——- ———————_
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WOP

2.2.4 Reader Local (F.F. Output Pin 6: Lamp Pin 33)

See Section 2.2.1.

2.2,5 Set Clock SInternal to Card)

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

2.2,6 Clock Pulse (Pins 3, 4, 5)

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

2,2.7 10-11 Bit Code Selection (Pins 16, 17)

Strap A is provided to ground the 10 bit input lead on the electronic
distributor used in the set. If this strap is removed, an 11 bit code will be
jgenerated, but a different crystal is required to obtain the correct bit rate
"8 indicated in Section 2.2.5.

v 2.2.8 Control Character Delay Inhibit (Line) (Pin 1

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

3

v 2.2.9 Control Character Delay Inhibit (Local) (Pin 26

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

A

2.2,10 Printer Receive Message (Pin 20)

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

2.2.11 Punch Receive Message SPin 2:22

A low on this pin indicates to the punch that its motor should be
started. This pin will be low when in the "punch local" mode, or when "motor
start" is low. This output is capable of driving eight DTL loads.

SEE ISSUE CONTROL RECORD POR

PLETE LIST OF SHEETS

2.3 Mechanical Requirements

The 322066 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.
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2.4 Power Supply Requirements

Vce QDCZ

+5,0V to +6.6V (+5.25V Nom.)

+11.65V to +13.75V (+12.5V Nom, )%*
-11.13V to -13,88V (-12.5V Nom.)

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

2.5 Temperature Range

Circuit Description
8386 WD - CD-4

Current Maximum

180 m
200 m

200 ma

The ambient temperature range for operation is from 0°C to 70°C
in free air. Non-operating storage temperature is from -40°C to 70°C.
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SECTION 11
DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Assembly and schematic drawings 322066 (MCO66)and 8386 WD,
1.2 Logic symbols and truth table 8399 WD,

2. DETAILED DESCRIPTION AND THEORY OF OPERATION

2.1 Mode Switch

Each mode switch is a momentary contact transfer switch assembly
(break before make) containing a lamp indicator. During mode change, a
normally closed contact opens first and enables the input to the associated
gate, which is part of a latch arrangement. The input of the 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
transition occurs on the input.) See the timing diagram on Figure 1.

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. 126

The output of the flip-flop drives a lamp through an amplifier. The
output also leaves the card to control other circuitry.

2,2 Lamp Driver

A low input to a lamp driver provides a current path through the -
3.6K resistor and from the base of a PNP transistor. The transistor turns on, ana
provides a bias current through the 1.5K ohm resistor to turn on the NPN
transistor. This transistor acts as a switch connecting the lamp from +12.5

> N
§§§ volts supply, through a 91 ohm limiting resistor, to the -12.5 volt supply.
2o Thus the lamp is turned on.
=
FoE2 2.3 Set Clock
Sl
~ g E §: 2.3.1 The set clock is a crystal controlled, astable multivibrator
___________ composed of Q9 and Q10 operating at 128 times the bit rate. The transistors
T are arranged as grounded emitter inverting amplifiers with R38 providing some
gs z == stabilization and feedback for Q10 and R2 providing bias for Q9. Rl provides colle~tar
—a :-;.. feedback and base bias current for Q10., Cl couples the output.of Q1O to the base
-& o
T
§:3~:.
SEGSeE
fede-s 1
FE825%
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input of Q9. A quartz crystal provides feedback from the collector of Q9
through current limiting resistor R3 and into the base of Q10 at the critical
frequency of the crystal. A negative transition on the Q10 base momentarily
turns it off, thus causing a positive transition to be coupled by Cl into the
Q9 base, momentarily turning it on and causing a negative transition to be
coupled through the crystal and again momentarily turn Q10 off. Cl decouples
oscillations of higher harmonics that might occur due to stray capacitances
associated with the crystal.

The output of Q9 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 sigmal leaves the card as Fx32,

2.4 Motor Control

Punch and printer motors are turned on whenever the units are either
in the "local" mode, or when a message is being received "on-line". Additionally,
the typing unit motors are held "on" while tabulating "on-line", even though a
message has been completed.

2.4.1 A "motor start" signal, signifying that a message is present "on-line",
enters the assembly and is gated with the punch local signal and is then inverted,
so that the "Punch Receive Message" output will be low when a "motor start"
signal is received, or when the punch is in the "local" mcde.

2.4.2 The "motor start" lead is also gated with the "printer local" signal
and the "line tabulation" sigmal and is then inverted. Thus the "Printer
Receive Message" output will be low when a "motor start" signal is received,
when the printer is in the "local" mode, or while "line tabulation" is taking
place.

2.5 Control Character Delay Inhibit

The control character delay 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.

Low states on Pins 19 and 26 inhibit the delay feature on the line
and local distributors respectively.

The delay is disabled during all keyboard transmission. It is enabled
whenever the reader or Answer Back is sending. With the reader in the idle
condition,Reader Message Available Pin 8 is high keeping Inputs 2 and 4 of MLD1
low. The Answer Back also idles;Answer Back Message Available Pinl8 is high.
Under these conditions both Pins 19 and 26 are low disabling the delay during
either line or local keyboard transmission.

NOTE: REVISION INFOR-
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WOP

2.5 ‘(Continued)

Answer Back Message Available Pin 18 switching low at the start of
the Answer Back message forces MLAl-11 high enabling the delay for all control
characters sent from the Answer Back., With the reader operating in the local
mode both inputs to MLD1-6 will be high forcing Pin 26 high, thereby enabling
the delay for all control characters sent from the reader. In this mode MLD1-1
is low disabling the CC delay for en line operation of the keyboard. Switching

the Reader to the on line mode reverses the conditions of MLDl1-1l and 5 which in

return reverses the states of Pins 19 and 26 once reader MA comes on indicating
the start of a Reader Message.

NOTE:

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

wDP Teletype Corporation
8388wD - CD-1

R & D Organization

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 iﬁtetrupt detection

On-Line Motor start control for switched or non-svitched 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.

7 N
§§E§ ~Interrupt, a space on line of at least 195 m.s., will appear on this pin,
= - : R
S _o :
: §-§ g 2.1.2 Line Send Data (Pin 10)
2a22
2 § o e ) This pin is high when data is not being sent or when a mark is
ﬁ § g § ; being sent, and will go low when space is sent on line,
-;;—;;-;—_-2.1.3 Proceed N,0, (Pin 20)
Eo32=
= 2 g z.: This lead is normally high and goes low when the proceed switch
S8.Eg0o is operated. This low will reset
é’ § Sk the Proceed Control Latch (PCL).
EzE3a 2 :
WeITE_S
EERd=<Z
224825
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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.0. (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).

150
2.1,10 EOT N,O, (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)
§ = E 4] The voltage, current, impedance and logic characteristics of this
ES8u X lead are defined by EIA Specification RS232B,
.5,
O & (L]
w 2 § ; 2.,1,12 Out of Service Switch (N.O, Pin 34) (N.C, Pin 33)
P2ql=
fg §§ . These pins accept a break-before-make transfer contact with .
e 2 grounded common terminal, Operating the switch turns on the out of service
ao=
I lamp, and causes the line interface unit (e.ge. Dataphone Data Set) not to
ad3352 answer any calls,
[
= 2 T+
z :;‘ § g; 2,1,13 Selected to Receive (Pin 27)
S-==zg > ,
é g_‘&_," o iy The voltage, current, and impedance characteristics of this lead
: z § S ; are defined by Section 4 of EIA Specification RS232B.
_— gl < .
23552
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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 200 to 350 m,s. when the
SEND INTERRUPT circuit is operated.

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 Out 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,

2.2,7  Data Terminal Ready (Pin 17) (EIA Lead CD)

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

MNOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CDNTROL RECORD, WHICH
IS A PART OF THIS
ORAWING.
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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 START" 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 IL, 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

152
request for "DO NOT ANSWER" when DSR is off.
2.2.1 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 MLD1l low,
ey Output 8 of MLDl1 drives Input 11 of MLE2 high,
cSEE |
§ « 5:: If Inputs 9 and 10 of MLE2 are also high, "MOTOR START" (Pin 14)
w2e=z will turn on (low),
Ro22
a2l
&’ggg . Amplifier A-~l output is also connected to Strap F, to control the
e Eg; S ; "OUT OF SERVICE" option, See Section II, Paragraph 3.2.,3 below,
5’ g;—-_,:_é__'z.z.z End of Transmission (EOT)
2,2
=3 Input 10 of MIE2 will be low during the time that "EOT N,0."
25=z8° (Pin 13) is low and "PRINTER LOCAL" (Pin 12) is high. If Strap "B" is
S23¢a . installed, the same signal will reset DTRL, turning off "DATA TERMINAL
% Sga&g READY' (Pin 17 - EIA Lead CD).
FegdbE< E
2SE825%
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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 (EOTj'

Output 1l of MIE4 will be momentarily low when EOT is detected
(See Paragraph 1.12 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.

2.3.3 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 153
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 Timér 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).

2.3.3.1 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. .

2.3.3.2 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
IS A PART OF THIS | COMPRISING THIS
DRAWING. w.D.



Circuit Description

Teletype Corporation
8388WD - CD=-6

R & D Organization

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, MIL, 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,

2.3.3.202 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)

154 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,
This turns off Data Terminal Ready, The reset condition must be removed-
S before DTRL can be set, DTRL is set by a low on Output 8 of MLDl, which is
= o low when Data Set Ready, EIA Lead CC, Pin 25 is OFF (Negative on Pin 25),

PLETE LIST OF SHEETS
COMPRISING THIS

RECORD FOR COM-
W.D.

- SEE ISSUE CONTROL

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.,
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3.2, Additional Outputs

DTRL 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, Paragraﬁh 2.262)

3.2.3 Out 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.

362362 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

Input 2, causing the flip-flop to change state., When Output 6 of MLAL is
low, the "OUT OF SERVICE" lamp will be lighted.

 The inverse output of MLAl, Output 9, is connected to Input 13
of MLA2 and will be high when the "OUT OF SERVICE" lamp is lit,

When Input 12 of MLA2 is also high, Output 11 of MLA2 will be

"""""" forced low, resetting DTRL. DTRL, reset, turns off Data Terminal Ready

NOTE: REVISION INFOR-
MATION MUST ALSO BE

IS A PART OF THIS

CONTROL RECORD, WHICH
DRAWING.

REFLECTED ON THE ISSUE

(Pin 17) .

Three straps are provided for optional control of MLA2 Input 12,
depending on the type of service in which the terminal is being used.
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302.3.2 (Cmtinued)

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 Receive" 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)

b4e2.1 NAK

Detection of the ASCII character NAK causes a contact closure on
Pin 23, "NAK N,O,", 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,
o3 Neceived interrupt- Detection 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 contact closure on
Pin 19, "ACK N,0,", resetting PCL.

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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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.

S. 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., MLBl is primed by having ''clear"
Inputs 11 and 12 connected to Vcc and "Set" Inputs 3 and 4 grounded.

This prime 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 330 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 (330) 157
milliseconds or about 263 milliseconds, nominal,

Q4, turned on, holds Input 10 of MLBl, the set direct input, low,
This drives MLB1l Output 6 high, ending the INTERRUPT, and forces MLBI1
Output 9 low, This turns on Ql3 and Q3, capacitor C3 discharges through

3= E‘L’ R1l4 and Q3, and Q4 turns off, When Q4 turns off, the low on MLB1l, Input 10
E SuiE is removed, MIBl remains set, with Output 6 high, and Output 9 low, until
=4 o g @ .another positive to negative transition is detected at MLBl Input 2.

w e —

§ 2 2 2 The SEND INTERRUPT circuit is also triggered, as described above,
= E = a when "RECEIVER IN ALARM" (Pin 29) is low, For the conditions under which
W o3 "RECEIVER IN ALARM' is low, see Specification No. 61,434,

HEF2 6. RECEIVED INTERRUET

Q2 EF

IEJw RECEIVED INTERRUPT timer RCl controls PCL, which can operscirn?
=28,  "HALT" (Pin 21).

rE e ®

tzE3T g "INTERRUPT" is detected on Pin 9, LINE RECEIVE DATA, and is

e S E <% defined as a continuous Space on Line of more than 205 ms. LINE SEND DATA
22828 (Pin 10) must not contain the "SEND INTERRUPT" signal, generated byMLBl

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. Ql7 turns off, turning off QlO. Ql0 off allows C7 to charge
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., .

Qll, 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.

: SEE ISSUE CONTROL
y RECORD FOR COM-
I PLETE LIST OF SHEETS
COMPRISING THIS
W.D.
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CIRCUIT DESCRIPTION OF THE TWO COLOR RIBBON CONTROL CARD
ASSEMBELY 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 ar black) upon receipt of proper control signals,
1,2 Additional Features

1.2.1 An additional driver is available for anplication as a solenoid
driver or lamp driver. (Optional suggested use would be to light a lamp
upon receipt of SHIFT IN or OUT code,)

1l.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 MIAl Pin 3 and is in the
off state when a logic one is present,

1.4 Auxiliary 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 212
area of Q3. If operated as a lamp driver, a 24 wlt DC lamp must be used,
‘(recommended lamp Part No. 327061).

1.5 Two-Color Ribbon (Option)

The two-color ribbon control 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-Output 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

REFLECTED ON THE ISSUE -
CONTROL RECORD, WHICH
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DRAWING.

SEE ISSUE CONTROL
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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 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 40,5 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,0. (Pin 3)

This input is normally high except during receipt of a red ribbon
signal. In Model 37 application, Pin 3 is connected to a N.O. stunt box
contact which closes for approximitely 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 NORMALIZE 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. v ‘

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
213 one DTL load.

2.2.,4 Black Ribbon N,O0, (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,

£3EZ

=" 2.2.5 Parity Error Not (Pin 6)

O X w O .

ooz :

.52 The PARITY ERROR NOT input is low (LOCAL or ON-LINE mocde) as

L& long as proper coding exists and high when a parity error exists. The

wS S =5  driving source must be capable of sinking one DTL load.

nwnaxa o= . .
'{".53 o 2.2.6 Input—Awciliary Driver (Pin 13)

[&

G = x
= § S ;:: The :anut characteristics were designed to be campatible with
5= X DTL integrated circuit logic elements. A logic one (high) input causes
23 S § = current to flow through the load. A logic zero (low) results in no current
§ Halg flow through the load. The ariving source must be capable of sinking
W22 & _F§ approximately three DTL Loads,
_— = <
©S=TESwa . ‘
Z2EFExO -8
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2.2.7 Input Ribbon Magnet Driver SHIAl Pin 2)
Refer to Section I - 2.2.6.

2.3 | Output 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 Cl.

When used as a lamp driver, Rl4 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 CR1,
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, 214
+5,0V = +6,6V 125 ma
+11.65V - +13,75V (+12.5V Nom.) 500 ma
-11.13V to -13.88V (=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
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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 Nﬁ.
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, MLBl Pin 13 is
low, and MLBl Pin 12 is high. Assume a "RED RISBON" 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, MLB1 Pin 12 is low, and
MLAl Pin 3 is low. A low level (logic zero) input to the ribbon magnet driver
causes collectar current to flow through R4 and R6. The current flow thrcugh
R4 results in a positive signal at the base of Q4 (NPN transistor). GL 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 MLB1 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 "BIACK RIBBON" bit sequence detected by the stunt box causes
Pin 4 to go low while printing in red, MLBl latch is -¢set (Pin 12 high, Pin
13 low) and MLAL Pin 3 high. Q&4 is now in the "off" state and the ribbon
magnet is de-energized. The ribbon magnet assembly has been reset to black

printing.

In the "LOCAL"™ or "ON-LINE" mode, a PARITY ERRCR results in a shift
from black ribbon to red ribbon. The driver and ribbon megnet assembly is
capable of switching from black to red and from red to black within one
character time. The ribbon magnet is enereized when Pin 6 goes high (MLAl
Pin 6 low). The "PARITY ERROR NOT" input has direct control over the driver when
Pin 6 is high. '

When operating in "LOCAL" mode, Pin 9 is low and MLAl gate is
disabled (MLAl Pin 11 high). MLB1l latch is now uncer direct control of the
"Red Ribbon"™ and "Black Ribbon" inputs,

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH ! PLETELIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

DRAWING. I W.D.
|
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R13 and C3 constitute an RC noise filter. Noise voltages caused
by stunt box contact closures or undesirable bounce are integrated so MLBl
latch does not switch to the wrong state.

The transient suppression network consisting of CR1l, R10 and C2
dissipates the energy stored in the ribbon magnet winding when Q4 is turned
off, This network prevents large inductive voltage spikes from avalanching
Q4 collector to emitter,

The two stage auxiliary driver is identical to the ribbon magnet
driver. Refer to Section I - 2.2,6 and 2.3.1 for information concerning
input and output characteristics, respectively.

NOTE: REVISION (NFOR-
MATION MUST ALSO BE

CONTROL RECORD, WHICH
IS A PART OF THIS
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CIRCUIT DESCRIPTION OF THE
AIARM AND AUTOMATIC CONTROL CARD

3220
SECTION I

GENERAL TECHNIGAL DATA

1. BASIC FUNCTION

The 322079 Alarms and Automatic Controls Card providess:

1.1 Bell driver
1.2 Logically controlled paper alarm circuit
1.3 Automatic punch and reader control circuit which allow these

‘devices to be turned on or off by a pulse from a printer stunt box
contact closure, "

2. GENERAL TECHNICAL DATA
2.1 Input Characteristics-

The inputs to the circuit assembly are integrated Diode Tran=
sistor Logic (DTL) inputs. Each DIL input is approximately a l.4 ma
load to the driver sinking current from it. At no time should any of these
inputs be more positive that +6.6 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 DC3 N.O. (Pin 8)

This input is normally high and goes low for a nominal period
of 20 milliseconds, each time the printer receives the Reader turn off
(DC3) control character. The device driving this input must be capable
of sinking two DTL loads.

2.1.2 Normalize (Pin 7)

This input is high when the Printer and Punch motors are rune
ning in the "on-line" mode, and low &t all other times. The device driving
this input must be capable of sinking one DTL load.

2.1.3 Reader Local (Pin 10)

This input is high when the Reader is in the "on-line" mode, and
low when it is in the "local" mode. The device driving this input must
be capable of sinking three DTL loadse

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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2.1.4 Printer Local (Pin 12)

This input high or low indicates that the printer is in the
"on-line" or "local" mode respectively. The device driving this input
must be capable of sinking four DTL loads.

2.1.5 DC1 N.O., (Pin 13)

This input is normally high, switching low for a nominal period
of 20 milliseconds, each time the printer receives the Reader turn on (DC1)
control character., The device driving this input must be capable of
sinking one DTL load.

2.1.6 Reader Message Available (Pin 14)

This input is low any time a message is being sent from the
Reader. It switches low at the beginning of a message and remains low
throughout the entire duration of a message. The device driving this
input must be capable of sinking one DTL load.

2.1.7 Reader Automatic (Pins 19, 20)

Pins 19 and 20 are connected to the N.C. and N.O. side of a
"break" before "make" transfer switch respectively., Everytime the switch
is operated a negative step, followed by a positive step on release,
appears at the MLB=6 to 2 side of the RAL latch. Each input sinks cur-
rent equal to two DTL loads when low.

2.1.8 Manual Stop (pin 11)

This input is normally low keeping the MCL latch reset, It
switches high whenever the Reader Bat Handle is moved from the STOP to
RUN position. The device driving this input must be capable of sinking
two DTL loads.

2.1.9 DC2 N.O. (Pin L)

This input rests high, switching low for a nominal period of
®0 milliseconds ewvery time the Printer receives the "Punch ON" (DC2)
control character. The device driving this input must be capable of sink=
ing two DTL loads,

2.1.10 Line PNC (Pin 5)

This input is low during the time that the "Line Distributor"
is idle. It goes high at the beginning of the start bit of each charace
ter sent "on-line" and remains high for the duratiéon of the character,
before reverting low. The device driving this input must be capable of
sinking one DTL load.

\
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2.1.11 DC4 N.O. (Pin 6)

This input is normally high, and goes low for a nominal
period of 20 milliseconds each time the Printer detects the "PUNCH OFF"
(DCL) control character. The device driving this input must be capable
of sinking two DTL loads.

2.1.12 Punch Local (Pin 9)

This input high or low indicates that the Punch is in the
"on-line" or "local" mode respectively. The device driving this input
must be capable of sinking one DTL load.

2.1.13 Punch On (Pins 17, 18)

Pins 17 and 18 are connected to the N.C. side of a
break-before-make transfer switch, respectively. Each time the switch
is operated, a negative step, followed by a positive step on release,
-appears at the MLB2-8 to 12 side of the latch formed by MLB2-8 and’
MLB2-11, Each input sinks current equal to two DTL loads when low,

2.1.1 Bell N.O. (Pin 28)

Any low on this input results in the turn on of the bell
driver consisting of Q9 and Qi which causes the bell to ring. The device
driving this input must be capable of sinking L.5 ma.

2.1.15 Paper Alarm (Disconnect) (Pin 25)

A low on this input indicates a "low paper" or "paper out"
condition on the printer. It is used to simultaneously light the Paper
Alarm Lamp, and remove the "Printér Selectable" condition, thereby causing
an immediate "on line" disconnect. The device driving this input must be
capable of sinking three DTL loads.

2.1.16 Paper Alarm (Do Not Answer) (Pin 21)

This input switching low during the course of "on line"
operation, due to a low paper or paper out condition of the Printer,
causes the removal of "Printer Selectable" at the end of a call and pre-
vents establishing another call until the Paper Alarm condition is
removeds The device driving this input must be capable of sinking thre
DTL loads.

2.1.17 Printer RQéiive Message (Pin 22)

This input is low whenever the Printer Motor is running.
The device driving this input must be capable of sinking one DTL load.
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2.2 Output Characteristics

The outputs from this assembly are either Diode Transistor
Logic or transistor driver outputs. Each output will be rated by the
number of DTL loads it can sink. Each DTL load is approximately 1.k
mae

2.2.1 Punch Blind (Pin 3)

When this output is in the O state the punch is blinded.
If it is ip the 1 state the punch is unblinded and capable of receiving
a message. This output will sink ten DTL loads,

26242 Bell Magnet (Pin 27)

This output connects to one side of the Bell coil windinge.
It is +12V when the Q) drive transistor is off and =12V when the Bell
coil is energized,

24243 Paper Alarm Lamp (Pin 31)

This output is used to light a Paper Alarm Lamp located on
the control panel, by applying 2LV across a bulb.

2.241 Paper Alarm (Pin 32)

This output is low whenever a Printer Paper Alarm condition
exists, and high at all other times. This output will sink six DTL loads.

24245 Printer Selectable (Pin 2l)

191

This output is normally low indicating that the printer is
selectable for "on line"'operation. Should a Paper Alarm (Disconnect)
condition occur this lead will immediately switch high indicating
Printer not selectable. If, during the course of an "on line" call, a
Paper Alarm (Do Not Answer) condition occurs, the Printer Selectable
lead will go high at the end of the call, indicating printer not selec=
table, and prevent establishment of another call until the Paper Alarm
condition has been remedied. This output will sink eight DTL loads.

2.206 Run (Pin 16)

A low or high on this output indicates that the Reader is
running or not running respectively., This output will sink eight DTL
loads,

2.2.7 Automatic Stop (Pin 15)

This output low, indicates that the Reader has been stopped
automatically. This output will sink eight DTL loads.

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

SEE ISSUE CONTROL
RECORD FOR COM-
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2.2.8 Reader Automatic Lamp" ! Pin 30)

This output is used to light the Reader lntomt:lc I.up, by
applying 24V across a bulb.

2.2,9 Printer Ready (P:Ln 23)

This output is a turn about of the Printer Receive Message
input. (,'/
2.2,10 Punch On Lamp (Pin 26)

This output turns on a lamp when the punch is not blinded,
The output will sink up to 60 ma to the =12V supply when on.

NOTE: REVISION INFQR- |

MATION MUST ALSO BE | 3EE ISSUE CONTROL
REFLECTED ON THE ISSVE 1 RECORD FOR com-
CONTROL RECORD, WHICH : PLETE LIST OF SNEETS
IS A PART OF THIS | COMPRISING THIS

DRAWING. : w.0.
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SECTION II

DETAILED DESCRIPTICN AND THEORY OF OPERATION

1. ASSOCIATSD DOCUMENTS

1.1 See assembly drawing 322079 (MC 079) and schematic drawing
8395WD and 8399WD.

2. DETAILED DESCRIPTION AND THEORY OF OPERATION

2.1 General

The alarms and automatic control card contains four fundamen-
tally independent logic systems., These are: Automatic Reader Control,
Automatic Punch Control, Paper Alarm Logic, and Bell Driver.

3. READ¥R CONTROL, GENERAL

3.1 The Reader runs or stops, depending on the state of the "RUN"
output, Pin 16, (See Tible 1)

3.11 Pin 16 low, Reader Runs

3.12 Pin 16 high, Reader Stops

3.2 The "RUN" output follows two control latches; AUTOMATIC CONTROL

LATCH (ACL) MANUAL CONTROL LATCH (MCL).

3.2.1 MANUAL STOP Pin 11, low, sets MCL when the Reader bat handle
switch is at "Stop" or "Free". When the bat handle is at "RUN", Pin 11
is high.

193 3.2.2 -AUTOMATIC STOP Pin 15, is low when the reader has been
stopped by any of the automatic control signals, When AUTOMATIC STOP
goes low, the reader should stop immediately.

3.3 Reader Automatic Lamp, Pin 30

The Automatic Reader Control Circuit 'is enabled when the "READER
AUTOMATIC" lamp is lit. The lamp is 1lit by a low input to the lamp driver
from J-K flip-flop MLBl, Pin 9. MLBl is disabled by a low input on Pin 5,
from AUTOMATIC CONTROL DISABLE MATRIX (ACDM) output, MLAl Pin 3. This
output will be high when the Reader and the associated character detector
(printer stunt box) are both on line or both local. When not disabled
by ACDM, MLB1l, may be toggled by the Reader Automatic Latch (RAL), under
control of the RZADER AUTOMATIC switch.

The NORMALIZZ input (Pin 7 low) will inhibit a "RUN" output
while the reader is ON LINZ (Pin 10 high), but will not prevent selec-
tion of READsER AUTOMATIC.

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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L READER START
L.1 Manual Start

4e1.1 Bat handle at STOP, reader not running. If the reader is not
running, RUN is high, and inputs 1 and 2 of MLC2 must be high. Input 1
of MLD3 is low when the bat handle is at STOP, holding MCL Set.

When the bat handle is moved to RUN, MANUAL STOP, Pin 1l goes
high, With MCL still set (SET side low, RESET side high), inputs 9 and 10
of MIC, are both high, forcing MLC, Pin 8 low. MLC, input 1 is now low,
operating the RUN lead, (Pin 16 low.)

4.1.2 Bat handle at Run, reader not running. If the reader is not run-
ning, RUN is high, and inputs 1 and 2 of MLC, must be high MANUAL STOP
(Pin 11) is high since the bat handle is in the RUN position. ACL and MCL
which produce the run inputs to MLC2 must both be in the reset state (RESET
side low, SET side high).

When the bat handle is moved to STOP, MANUAL STOP (Pin 11) goes
low setting MCL. Inputs 1 and 2 of MLC, remain high. Moving the bat handle
back to the RUN position (Pin 11 high) forces MLC5 output 8 low causing the
reader to run (Pin 16 low). The low on MLC, output 8 sets ACL (MLC, input
2 high) and resets ASL (Pin 15 high).

4.2 Automatic Start

The following conditions are necessiry before initiating Automatic
Reader Start.

A. The bat handle my be at RUN or STOP. ,
A B. READER AUTO must be enabled (lamp lit) and, if "on-line",
not normalized.
C. The Reader must not be running.

4.2,2 If the reader is not running, inputs 1 and 2 of MLC, are both
high, and Reader Message Available Pin 14 is high. The collector of 05
rests high, in the absence of a "reader start code detected" signal on
Pin 13. Inputs 1 and 2 of MLD1 are high, forcing MLD1 output 3 low.
This holds the Message Available Storage Latch (MASL) Reset.

A low output on the collector of Q5 will occur about 10
milliseconds after a low input has been applied at Pin 13. The low out-
put on Q5 collector, applied to MLD1 inputs 5 and 2, removes the Reset
input to MASL. MASL remains reset. The low output on Q5 collector is
also applied to input 1 of MLD2, forcing MLD2 output 2 high and MLD1l input
4 high. MLCl1 input 5, connected to the set output of MASL, is also high.
This forces output of 6 MLC1 low, setting ACL. ACL set output is connected
to MIC2 input 2 and forces RUN (Pin 16) low, starting the reader. As a
result, Reader Message Available (Pin 14) will be made low by the control
logic associated with the reader. This will ordinarilymppen within a few
microseconds of Run (Pin 16) going low, but will not effect MASL, since both

the set and reset inputs to MASL are held high by the low on the collecto:
of Pin 15. »

NOTE: REVISION INFOR-

MATION MUST ALSO BE
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About 10 milliseconds after READER START CODE DETECTED, Pin 13
goes high, the collector of C5 will go high. This will force MLD, output
2 low and allow MLD1-3 to follow READER MESSAGE AVAILABLE and control the
slate of MASL. Due to the action of network C3-R27, MASL cannot respond to
the changed state of READER MESSAGE AVAILABLE for about 100 microseconds,
while MLD2 output 2 responds within 100 nanoseconds to force output 6 of
MCL1 high.

5. REAvzR STOP

5.1 " Manual stop

5.1.1 The following conditions are necessary before initjating manual
Reader Stop.
A. Bat handle at RUN, Reader running.

B. If the reader is running, input 1 of input 2 or MLC2 is
low, holding the RUN output (Pin 16) low.

5.1.1.1 If input 1 of MLC2, low, is holding RUN (Pin 16) low, the
reader will be stopped by a low on MANUAL STOP Pin 1l. Input 1 of
MLC2 can be held low only by output 8 of MLC2, which is low only when
inputs 9 and 10 of MLC2 are both high. This indicates that MCL is set,
and MANUAL STOP (Pin 11) is high. If MANUAL STOP (Pin 11) is made

low, MLC2 output 8 and MLC2 input 1 will go high, and the reader will
stop.

5.1.1.2 If input 2 of MLC2, low, is holding Run (Pin 16) low, ACL must
have been set by a DC]. Since ACL could not have been set while output 8
of MLC2 was low. Since MANUAL STOP (Pin 11) is high, MCL must be reset.
Therefore MLC2 input 1 is high.

When the bat handle is moved from RUN to STOP, MANUAL STOP (Pin
11) goes low setting MCL (MLD3-6 low). When the bat handle is moved from
Stop to' Run with MCL set output of MLC» goes low, resetting ACL (MLC3-11
high). When the bat handle is moved once again from run to stop MLC2
output 8 goes high and stops the reader (Pin 16 - high).

This situation comes about only when the reader has been started
manually, stopped automatically, and then restarted automatically.

5.1.2 Bat Handle at Stop, Reader Running

If the reader is running, either input 1 or input 2 of MLC2 is
low., With the bat handle at STOP, MANUAL STOP (Pin 11) is low, forcing
output 8 of MLC2 and input 1 of MIC2, high. Input 2 of MLC2 and the SET
output of ACL are low, holding RUN (Pin 16) low. With MANUAL STCP (Pin 11)
low, MCL is set. when the bat handle is moved to RUN, MANUAL STOP
goes high. With the reset output of MCL already high, output 8 of MLC2
is forced low. This keeps RUN low and resets ACL through MLC2-11 and
MLD2-4. When the bat handle is moved back to STOP, MANUAL STOP goes low,
forcing MIC2 output 8 high, stopping the reader.

2 Automtic Sto NOTE: REVISION INFOR-
2 2 MATION MUST ALSO BE | SEE ISSUE CONTROL

|
I
]
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 Carporation Circuit Description
R & D Organization - 8395 WD - CD-9

5.2.1 The following conditions are necessary before initiating
Automatic Reader Stop.

A. At RUN or STOP

B. READER AUTO must be enabled (if "on-line", it must be
NORMALIZED)

C. The Reader must be Running

5.2.2 If the reader is running, RUN (Pin 16) is low, and either input
1l or input 2 of MIC2 is low.

When any of the 3 inputs of MLE2 output 6 are low, output 2
of MLE3 will be low. MLE3 output 2 low, resets MCL, sets ASL, and,
through MIC2-11 and MLD2-4, resets ACL. Inputs l.and 2 of MIC2 will be
high and the reader stops. '

502¢3 Normalize

The "Normalize" lead, Pin 7, is low throughout the time that the
terminal is not connected on line. NORMALIZE, Pin 7, low, forces MLE3
output 4 high. When READER LOCAL, Pin 10, is also high, output 1 of
MLD3 will force input 5 of MLE2 low, stopping the reader.

5.2.4 Reader Stop Code Detected (DC3)

A low input on Pin 8 will stop the reader by forcing input
4 of MLE2 low., This lead is used for a READER STOP CODE DETECTED input
(normally ASCII character DC3).

5.2.5 Reader Start Code Detected (DC1)

When the READER START character (normally ASCII DCl) is sent by
the reader, as in an exchange of messages between two automatic terminals,
the reader in the sending terminal must be stopped. The operation is similar
to AUTOMATIC START Section L4.2.

If the reader is running, READER MESSAGE AVAILABLE Pin 14
will be low. In the absence of a READER START CODE DETECTED input on Pin 13,
READER MESSAGE AVAILABLE low will set MASL, forcing input 1 of MLC1 high.
About 10 milliseconds after READER START CODE DETECTED (Pin 13) goes low
the collector of Q5 goes low, blocking further input to MASL. At the same
time, input 1 of MLD2 goes low, forcing output 2 of MLD2 high. This enables
gates MLCl-3 and MLCl-6. With the MASL Set, MIC1l-6 remains high while
MLC1-3 goes low, forcing input 3 of MLE2 low, stopping the reader.

About 10 milliseconds after the READER START CODE DETECTED in-
put is removed, the collector of Q5 goes high, restoring control of MASL
to the READER MESSAGE AVAILABLE input (Pin 14) and forcing output 2 of
MLD2 low, disabling gates MLC1l-3 and MLCl-6. Due to the action of network
R27-C3, MASL cannot respond to the changed input from READER MESSAGE
AVAILABLE for about 100 microseconds, while MLD2-2 operates in about 100
nanoseconds to disable the output gates.

6. PUNCH CONTROL

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

6.1 General

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
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The automatic punch control circuit blinds or unblinds the
punch. Local (off-line) contrcl is by the lighted switch on the control
panel. "ON-LINE" control is by the switch or by the function box contacts.

6.2 Detailed Description

6.2.1 The control output of the automatic punch control circuit is on
Pin 3, punch blind. Punch blind (Pin 3 low) must operate on the Receive
Control Card (8383 WD - CD) to inhibit serial signal 1nput to the punch
receiver device card.

Pin 26 PUNCH ON lamp is driven by LDy when the punch is not blind
LDy and Pin 3 are also driven by the two alternate outputs of the punch
control flip-flop MLEIL.

6.2.2 MLEl has two alternate states, ON and OFF, MLEl output 6 low
defines the OFF state, during which the punch is blind and the PUNCH ON
lamp is not 1lit. MLELl output 9 low defines the ON state, during which
the PUNCH ON lamp is 1it, and the punch is unblinded.

6.2.2,1 The MLEl toggle input (input 2) is controlled by the PUNCH ON
switch. Operating the PUNCH ON switch produces a high-low=high toggle
input to the flip-flop. I1f there are no direct set or direct clear inputs
(Inputs 5 and 10 both high), operating the PUNCH ON switch will change the
state of MLEL from ON to OFF or from OFF to ON.

6.2.2,2 The MLEL clear direct input, input 5, is controlled by MLD3
output 8 and MLE2 output 12. When either of these outputs is low, MLEl
will be turned OFF (Punch Blind).

6.2.2.3 MLL3 output 8 is low when Pin §, Printer Local is high indica-
ting that the printer is on line, and MLE3 output 4, connected to MLD3
input 10, is high, indicating that "Normalize" (Pin 7) is low. NORMALIZE
is low when no call is in process on line.
MLE2 output 12 is low when DC4 N.O. (Pin 6) is low and the
gate is enabled by hav1ng inputs 1 and 13 high., MLZ2 input 1 is high when
Pin 12, PRINTER LOCAL is high, indicating that the printer is "on-line".
MLE2 input 13 is high when Pin 5, LINE PNC, is low. LINE PNC
low during a function box contact closure on Pin 6 indicates that the DCA
does not result from a character sent by the line distributor. LINE PNC
is high for a total of 22 bit times, when the line distributor has sent a
control character, such as DCj.

6.2.3 The MLEl set direct input, input 10, is controlled by MLE2
output 8. When MLE2 output 8 goes low MLEl will be turned ON (Punch
unblind).

________ 6.2.3.1 MLE2 output 8 goes low when DC2 N.O. (Pin 4) is low, and the

gate is enabled by having inputs 9 and 11 high., MLE2 input 11 is high when
PRINTER LOCAL Pin 12 is high, indicating that the printer is ON LINE.

MLE2 input 9-is high when line PNC (Pin 5) is low. Line PNC is high for

a total of 22 bit times when the line distributor has sent a control
character, such as DC2, LINE PNC low during a DC2 function box contact
¢closure on Pin 4 indicates that the DC2 does not result from a character

sent by the line distributor.
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6.2.3.2 MLE3 output 10 goes low when the DC2 input on Pin 4 is low,
holding punch blind (Pin 3) low, without regard for the state of MLEL.
Nominal function box contact timing for the M37 printer shows that the
function box contact does not re-open until the stop bit of the character
space following the detected character which caused the function box
contact closure, This arrangement of MLE3 output 10 insures that the
punch will not actually be unblinded until the signal line is marking,
thus preventing a "hit" character when DC2 unblinds the punch.

6.3 No provision for punch motor control is made on this card.
See channel control, 8388 WD - CD for details of on line punch motor
control.

7.0 Bell Driver

7.1 The bell driver circuit is a two state amplifier, designed to

operate full ON or OFF without intermediate levels,

A logic zero applied to the input of Q% results in a positive
going pulse at the base of C4. As a result, C4 is turned ON and ap-
proximately 24 volts DC is applied to the bell winding. The bell
(collector current of (4) 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 Q9 causes C9 collector
current to decrease to zero., As a result, a negative going nulse avpears
at the base of C4. Q4 is now in the "OFF" state. The bell winding dis-
charges its energy through CR, and the discharge network R34, C7. The
pickup and dropout times are fiot adjustable and for a given bell are a
function of the charge network, discharge networkds and winding inductance
which determine the electrical time constant.

8.0 Paper Alarm 198
8.1 During normal set operation the paper alarm lamp is off and a
logic one (high§ appears at Pin 32, the Paper Alarm output. There are two

paper alarm signals. One of these calls for immediate action by the

set logic, and the other calls for delayed action at the end of the message

being received. The two paper alarm inputs appear at Pin 25, Paper Alarm
(disconnect),. and at Pin 21, Taper Alarm (Do Not Answer), respectively.

When either of these inputs is low, gate MLAl-1l switches. The output is

inverted by MLAl-6, and is applied to the alarm lamp amplifier (LL2) -

§§' 52 and the paper alarm output at Pin 32. A logical zero for a paper alarm
CogEr- causes the Alarm Lamp Amplifier (8 and C3 to conduct and turn on the Alarm
Salo Lamp,
w22
a2 g = 8.2 The Paper Alarm (Disconnect), at Pin 25, also switches MLAl-8,
w o5 =g A logical one appears at Pin 24, the Selectable output. Set logic takes
S&a@ 8= immediate "alarm" action.
e ma ] Wi?h a message in process, a logical zero appears at Pin 22,
§m 2 S: ’I.‘hls signal is transferrea to Pin 23 as an output, and is also apprlied to
= § g 3 inverter MLA2-8. The output of MLA2-8 goes high. With no alarmm present,
g: = g S t}.le output of MLA2-11 is low which switches MLA2-3 high. At this time,
2853~ since logical one signals appear at both inputs of MLA2-¢, its output is low,
=03 < :
SERETE
E=mdZz T
FEEEY
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latching MLA2-3 high. When a Paper Alarm (DO NOT ANSWER) appears at Pin
21, the logical zero is inverted by MLA2-11., MLA2-3, however, will not

. switch since its other input (input 2) remins low. When the messige being

received is complete, however, MLA2-8 switches low, which in turn switches
MLA2-6 high. This now sets MLA2-3 low and MLA2-6 high. The Selectable
output (Pin 24) switches high, which generates a delayed alarm.

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

SEE ISSUE CONTROL
RECORD FOR COM-
PLETE LIST OF SHEETS
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TABLE I

READER OPERATION WITH AUTOMATIC CONTROL

1. MANUAL START
1.1 Bat _handle at "STOP"
Move bat handle to "RUN"
1.2 Bat handle at "RUN"
Move bat handle to "STOP", then back to "RUN"
2. MANUAL STOP
2.1 Bat handle at "RUN"

Move bat handle to "STOP". If the reader was started by
automatic control, the reader will not stop. Move the bat handle back
to "RUN" and then return to "STOP", The reader will stop.

2.2 Bat handle at "STOP"

Move the bat handle to "RUN", then back to "STOP". The
reader will stop.

3. AUTOMATIC CONTROL

3.1 Enabling Automatic Control

3.1.1 Reader and Typing Unit must be either on line or local, together.
3¢142 Reader Automatic Lamp must be 1lit

3.1.3 Bat handle may be at "RUN or "STOP"

3.2 Starts when DC1l is received

3.3 Stops when DC1l is sent by the Reader or when DC3 is received.

NOTE: REVISION INFOR-

REFLECTED ON THE ISSUE
~ CONTROL RECORD, WHICH
IS A PART OF THIS

DRAWING. : W.D.

i

[} .
MATION MUST ALSO-BE | SEE ISSUE CONTROL

I

|

|
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TC 434 3-8)

| | | 5 [ |" N s 9 |
NO. NOTES \
' 326852 326853 6 .
I. | GRAPHICAL SYMBOLS AND THE ASSOCIATED 326845
TRUTH TABLES ILLUSTRATED ON THIS J-K FLIP-FLOP J-K FLIP-FLOP CLOCKED FLIP-FLOP SYNCHRONOUS TRUTH 8 39 9 W D
PAGE ARE TYPICAL SYMBOLS USED IN TABL
TELETYPE CORPORATION APPARATUS. -326845 REVISIONS
2. | LOGIC NEGATION- A SMALL CIRCLE (0)
on:;m AT THE POI:T WHERE A SIGNAL P %o 5 — Si ISz [ [ w 1SSUE DATE AUTH. NO.
LINE JOINS A LOGIC SYMBOL INDICATES o | x o | x . - —3- T
A LOGIC NEGATION. J N— J N = s s N o 1 x Ix To :g ! 5-3-68 119208-R
3. | STATE DESIGNATIONS: ‘ FF X |0 o [ X [nc
|- STATE = +6V —Qe FF Cp — x_ |0 [x [0 [nc
O-STATE = OV o | X |1 [T o
4. [ WHEN ALL INPUTS OF A NAND GATE ARE —c, \ X 1o (1 11 [0
TIED TOGETHER THE GATE IS USED AS K I K —_ | Y 1 T o [ x | 1
AN INVERTER. ¢ c, ' ¢o 1 |1 [ x]o |1t
s. | ABeREVIATIONS USED: T T 11 |1 [V v
0- LOW STATE (MORE NEGATIVE)
X- STATE
NC- N ARG TE OF CIRCUIT ASYNCHRONOUS TRUTH ASYNCHRONOUS TRUTH ASYNCHRONOUS TRUTH J-K TRUTH TABLES
U- INDETERMINATE STATE TABLE ABLE TABLE (CONNECT 52 TO I, C2 TO N)
326852 326853 326845 T a0
NM- STATE OF N AT TIME M. ST TR T . SSEARE: 516 —m——,‘
o p |Co D N 1 ) Nm |
NM-INVERSION OF STATE OF N AT e e e : :) nlc ';c <|) 0 |L
o |t |1 ]o 0 [ 0 T To T o T 1o
1 [0 ]o0 |1 o 1o 11 [ i1 | Wm
o o1 | ‘
J-K TRUTH TABLE
BOTH TYPES CLOCKED PULSE
™ L WAVE FORM
J K |N
0o | 0 |Nm
L I | ASYNCHRONOUS INPUTS, DIRECT SET (Sp)
o 1t 19 I I AND DIRECT CLEAR (Cp) , OVERRIDE THE
|1 |Nu] T T SYNCHRONOUS INPUTS. THEY ARE INDEPENDENT
M M+l OF ALL OTHER INPUTS.
NAND GATE
INVERTER
SET-RESET FLIP-FLOP
A F UTILIZING NAND GATES
 e——— LOGIC
SYMBOLS
\ ¢ TRUTH
A | F TABLES
o [ 1
1 | o
AJ]B ] c[pE]F
v v [ [ o
T o Jo o [o [ ° L A
0 o o oo [ j APPROVALS
o [t [t [t ] 1
GATE EXTENDE
A,B,C,D OR E LOW(0) CAUSES n DER I B
F TO GO HIGH (1) 0 —43_5 % 7
— A 1B J]c oD
D — o]0 |1 |1 E-NUMBER
E=A-B-C-D ? c', ? (') |PrROD.NO.  8399WD
L1 [Ne [NC DATE 2-12-68
RD.FILE NO. G-A354AA
{orawn ruP CHKD.
| [enep. mur aPPD. /)i
f TELETYPE
CORPORATION
Y




NOTES

SEE SPECIFICATION MR2.001 FOR
CIRCUIT BOARD REQUIREMENTS.

REFERENCE SPECIFiCATION FOR TELETYPE

CORPORATION EMPLOYEES ONL™

ASSOCIATED SCHEMAT!CS 8370WD
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c N sze008
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®
(8A3D)
€
BOTIOM VIEW (EMTTER)
OF TRANSISTOR

01-3-y

CIRCUIT CARD EC

o.cgc ',‘.L.‘,":g ‘3,':‘ NAVE ANC SESCHIPTION | COCATING FUNCTION 30 31 L&?
B 52 20275 f RES..FIXED 318: fﬁlﬂ: REVISIONS
RY 1 315054] | | -~ - I.5K |1.uW 1SSUE| DATE [ auTh. No.
R6 1 320275] | | - " 10K L uw = THE
R6 | 182514) | [ " 1] 12w 36U64-1
g7 {31 [ 3.6k 1y
320278] 1] - " 10K 1/yw
B 320276] 1] - o 470 1
13215 " " l.ﬂ l?w
R 113933 " " 150 L]
R12 | 321213 " " K M
R13 | 118724 | [ " 2 W H
Cl | 327831 CAP,
2 | 32659 1 cn 35
c3 |32 TANT. MFD 3tV DC
C 532.752 .03 MED 5§V DC
02 | :324656] | | TRANSISTOR 2N3569
31 Il . 2N3638
05 @26 | 2N3767
cRI | .321949] | [DlODS  [NYOQ2
CR2 | 19746yl | " N9 U
CR3 JZIQ | " |N4002
326508 | 1 | ROARD FTCHED CIRC
‘; T
154335 | 2 | SCKEW
I§07I 16 | 2 | LOCKWASHER
? WDP
SHEET |
i
f RECE|VING
[
DEVICE
APPROVALS
R AND D E OF M
o
? ;’i W )),’ -1
‘ €-NUMBER

PROD NO 303 |49

DATE 8-11-67

R8O FILE (-A354AA

DRAWN R, J.P.|cHKkD

ENGD. M. J.R.|arpo.

TELETYPE

CORPORATION

203149

TC o764 (1-668)




NO. NOTES

| INTEGRATED CIRCUIT ELEMENT LOCATION
ON CIRCUIT BOARD

M D 2
ROW
COLUMN
INTEGRATED CIRCUIT

2 SEE SPECIFICATION MR2.001 FOR
CIRCUIT BOARD REQUIREMENTS.

4
3 REFERENCE SPECIFICATION FOR /_ TRACEs
*  TELETYPE CORPORATION EMPLOYEES . A < 5 = - —\
ONLY: 61,4308 ‘ﬁﬂ EE
+
4 ASSOCIATED SCHEMATIC: B374WD + + < = = 7 i o O+
4 + LS " o - “L w Hx
Al Y i oI € i [
+ + N
+ + o)
+ R
’.
~ A4 A~ 4 X
GIBUL ATION + + : I m‘m"’ » N
: SR 1 |- RS - B &
+ + F D +E~+
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M SR - - g
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(T s %
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NANMNNPON = = e - o -L‘L;E;ll liljh!J
8&‘:8%9888888.u~-§ BNOOAIUN—-—O0OVO®ENOORDUN -
\_ J-[ J-L —/
326509

B80OTTOM VIEW OF
TRANSISTOR

:ji §:CﬂtLE€ﬂl
EMITTER

POSITION NO. |

INDICATOR

qd Z )
2¢

3¢ pi2
46

S ¢ )10
(X o
7 1]

'3 TOP VIEW OF
' DUAL IN-LINE

RU-RII

CIRCUIT CARD EC
| e [Srr] mame s vEsoRPTION | LoCATING FuscTION 322044
"HJT: % 62 l| JITEQR! CIﬁc. REVISIONS
L MICL '2 : 2] | % SSUE| DATE AUTH. NO.
11 326846] | | INTEGR.
ME 1] 3268461 | | SAME AS MLDI 6 1 II-15-68 | 96u6y
MLFI] 326846] | " v
MLB2{ 326846] |
c2] 326846
E2] 326846
MLF2] 326846 "
(3] 32683 | INTEGR, CIRC.
D3| 32684 | SN( AS MLDI
MLE3| 3268u6] |
RI-R2{315958 | 7 [ RFSISTOR 3.6K LLQ
R12 [315985 | | 2. 2K 174
RI% 315971 [ | 680 1,
15958 | 8 3.6K TJUIW
Cl 7831 ] | | CAPACITOR 6.8MFD ]6% DC
CRL| 197464 | [ DIODE NS
2 | STRAP 24 GA Q07"
315967 | 7 | CONTACT STRIP
326509 | T [ CIRCUIT BOARD
RIS 47| | I RESISTOR 51 1'4y]w
| INSULATION
C2 13123851 [|CAPACITOR | MED IOV

wDP l

SHEET |

KEYBOARD

CONTROL

LOGIC

APPROVALS

R ANOD D € OF M

/’, !

~ ' '

€ -NUMBE R

PROD NO 322044

DATE | [|-9-67

ROO FILE G-A35UAA

orawn R J.P.|cuxo

ENGD. (C.A.Y.|arro.

TELETYPE

CORPORATION

322044

TC e74 L1-66)




INTEGRATED CIRCUIT ELEMENT LOCATION
ON CIRCUIT BOARD.

ML D 2

l l—ROW
COLUMN
INTEGRATED CIRCUIT

SEE SPECIFICATION MR2.00! FOR
CIRCUIT BOARD REQUIREMENTS

REFERENCE SPECIFICATION FOR TELETYPE
CORPORATION EMPLOYEES ONLY §1508S.

ASSOCIATED SCHEMATICS ARE: 8375 WD.

STRAP TO BE ADDED AFTER TESTING
HAS BEEN COMPLETED.
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SOOI

CIRCUIT CARD MCO045

. 322045
DREESTG. PEALRETTLFE '§}¢F NAME AND DESCRIPTION | LOCATING FUNCTION
MLAI | 326833 | 2 |INTEGRATED CIRCUIT 833 -
MLB! | SAME AS MLAI REVISIONS
MLCI | 326830 | 3 |INTEGRATED CIRCUIT830 ISSUE DATE AUTH. NO.
MLD! | 326845 | I |INTEGRATED CIRCUIT845

1 4-15-68 19208 R

MLE!I | 326846 | 7 |INTEGRATED CIRCUIT846 —> 1= 22-69 96747
MLFI SAME AS MLE|
MLG! SAME AS MLE |
MLA2 SAME AS MLCI
MLB2 SAME AS MLCI
MLC2 [326862 | I |INTEGRATED CIRCUIT 862
MLD2 SAME AS MLEI
MLE2 SAME_AS MLEI
MLF2 SAME AS MLEI
MLG2 SAME AS MLE|

315946 21 | CONTACT,CONNECTOR

326510 | 1| | CIRCUIT BOARD

326584 | 2 | PINS,FORMED

AN

L

INSERT 326584 PINS

(2PLS.)

\3265|o

TOP VIEW DUAL-INLINE
POSITION NO.I INDICATOR

N O LN~

SHEET | OF 2

CHARACTER
COUNTER

APPROVALS

R AND D E OF M

(oAd c—>

E-NUMBER

PROD NO. 322045

DATE 1-22-68

RBD FILE G-A354 AA

DRAWN W.PB. CHKD.

ENGD. C.AY. appD. ;

TELETYPE

CORPORATION

322045

—
TC 637(i-67)




NOTES

INTEGRATED CIRCUIT ELEMENT LOCATION
ON CIRCUIT BOARD.

ML D 2

[
COLUMN
INTEGRATED CIRCUIT

SEE SPECIFICATION MR2.00! FOR
CIRCUIT BOARD REQUIREMENTS

REFERENCE SPECIFICATION FOR TELETYPE
CORPORATION EMPLOYEES ONLY 61429S

ASSOCIATED SCHEMATICS ARE: 8376WD.

4402

MCO47

322047

@6 03

®i2 @9

J40l1
ol' @8 05 @2

07 04 @)

STRAP

/

C(COLLECTOR)

(BASE) B

E(EMITTER)

BOTTOM VIEW
OF TRANSISTOR

POSISTION NO.I
INDICATOR

NO O H KN —

\ %2351

TOP VIEW OF
DUAL IN-LINE

CIRCUIT CARD MCO047

322047

REE | TanT ne ['ST¥| NAME AND DESCRIPTION | LOCATING FUNCTION
R1-G 315960 9 [RESISTOR FIXEL 5.6K 1/4W
Rl 320275 | 1 |RESISTOR FIXED 10K 1/4¥ REVISIONS
R12 315971 ! REiISTUR FIXED 68N NHM ISSUE DATE AUTH. NO.
1 44
=4 3.25-68 | 1910I-R
R13 ﬁ;ssaag ] g&SISTOR FIXED 220 OHM I 6-7-68 35738
L - 34— 3 8-23-68 96117
Ri4 15 | 921213 | 2 |RESISTOR FIXED 1K 1 4k ——— -
R15 | 325303 | [RESISTOR FIXED 68 OANIW v 2I-z73-s:9 2o
R17 i9 | 315958 | 3 |RESISTOR FIXEC 3.6K 1 4W e 6. 2.6 96898-1-RC
R20 22 | 315948 | 2 |RESISTOR FIXED 100 OHM
. 1 4w
R21 | 143658 | 1 |RESISTOR FIXEC 150 OHM
1 24
R1023 315972 | 2 |RESISTOR,FIXED22K 1/4W
Ci 826590 | 1 [caPACITOR 10 MFD
€2 312385 | | |CAPACITOR 0 1 MFD
C2-4| 327831| 2 | CAPACITOR 6.8 MFD,4vbd
TR1 321949 | 1 [GIODE  IN400Z
CR2 197464 | 1 [ DIOGE IN914
WLAI | 326846 | 4 | INTEGRATED CIRCUIT
MLB2 SAME AS MLA!
wLB3 SAME_AS MLAI
MLB4 SAME _AS MLAI
MLC4 | 326845 || INTEGRATED CIRCUIT
al 324656 | 1 | TRANSISTOR 2N3569
Q2 315931 | 1 | TRANSISTOR 2N3638 '
a3 326594 | 1 [ TRANSISTOR 2N3767
39603RM | 7 [ STRAP 1.2 INCH
171595 2 | FUSE HOLDER
17176 | | FUSE V2 AMP. SL 8L
182641 | 17 | CONNECTOR PINS (MALE,
326584 | 15 | CONNECTOR PINS (MALE,
326512 | 1 | CIFCUIT BOARD
192650 | 1 |6 PIN PLUG J402
182647 | 1 |12 PIN PLUG J401
51637 | 4 [ SCREW 4-40
151880 | 4 | NUT SHEET | OF 2
3640 4 | LOCKWASHER

ANSWER BACK
DRIVER

APPROVALS

P AND D

EOF M

(G

E-NUMBER

PROD NO 322047

CATE

12-20-67

R8D F

ILE G-354AA

ODRAWN

wPH cuio (07

ENGD.

REL APPD //ﬁ&

TELETYPE

CNRPORATION

322047

TC 637(I 67




o NOTES ' 4 | CIRCUIT CARD EC
. e TELETYPE IOUL]  iprnr a0 DESCRPTION | LOCATING FUNG TION 322055
i INTEGRATED CIRCUIT ELEMENT LOCATION : =17 1 RESISTOR 22K OO -li
ON CIRCUIT BOARD: ) _ 21213 [T £S | STOR T OH PULL‘i REVISIONS
w b 2 i T of uay ke e oire [ v
ROW 15 [ | RESISTOR 3.6K DRIVE 3 1 LI-15-68 ] OEUEY
yl 1 RESIST C
coLumm LR RESISTOR 3.3 TIMING
INTEGRATED CIRC ‘ C CAPACIT MED TIMING
CIRCUIT Iut %; TRANSIST RITN3§E%9 [ FIE
= i , T, ‘ % AMP F =
2 REFERENCE SPECIFICATION ? 12 BADZ [ STEERING |
FOR TELETYPE CORPORATION ‘§ B— SAME AS MUAI
EMPLOYEES ONLY. (~ = =
. , A 8 c ) 3 F F)e ) L4
SEE: MR2.001 FOR CiRCUIT |o o 7 S
[ MLA
BOARD REQUIREMENTS. —{TT}-e M%
s SEE: 61,509 P ML ::. ML ML ML MLB Lca \
{7} Al BI DI El Fl Gl ',}; J E :uu‘
4  ASSOCIATED SCHEMATIC: 8 03 1 SAME RS LY
8380WD O, El | SAME_AS MLA UP- LATCH
O (] £2 SAME_AS MLA
3 SAME_AS MLA
5  STRAPS ARE TO BE ADDED , 24 ML ML ML ML " % o1 t TN IR
AFTER TESTING HAS BEEN ML I DUAL - GATE]POWER PULSE |
COMPLETED A2 B2 Cc2 D2 E2 G2 MLG2 SAME AS MLA
. SAME_AS MLF3
- Y]241 PIN, FORMED
& Cl_132783 CAPACITOR 6.8 MFD]{6VDC] FILTER
‘ o) Wi
O 02 ML ML ML w ML ML W 326521 [ | T CIRCUIT BOARD
A3 03 (%] .
3 B3 e3 F3 _SAME AS MLA3
<
7]} o)
e ©6 6 @ © @6 06 06 @ 0 o © 0o 0o O o o
4] P3 PS (24 (] 1] (] PIS PG 8:
{<itle
p:7 l:o 9.0 o:o rzl '.22 r.zs rzo @_. NDP i
WWWWWWNNNNNNDNNN N s 0 g g b b bt g 0
B G L L N N R N OOR AR A WO ORNPNEWN-
- SHEET |
N V4
N e
(BASE)
's‘g’ngamo ‘ COUNTER CONTROL
- c ]
. 3 (EWTTER) COLLECTOR) ‘ (BIDIRECTIONAL)
2
: L[}
[ 0
: : APPROVALS
BOTTOM VIEW
OF TRANSISTOR " Moo €oru
TOP VIEW OF ) -, .
SUAL I8 LINE oL A -~
]t-wun
Jeroo wo. 322055 -
TE 6-11-67
ROD FILE  G-A354AA
Jorawn D P, CHKD.
I O
—jened. C.A.Y. |arro.
TELETYPE
CORPORATION
‘ 322055

7C 474 (1-66) ]
|

R



NOTES

INTEGRATED CIRCUIT ELEMENT LOCATION
ON CIRCUIT BOARD

| ROW
COLUMN
INTEGRATED CIRCUIT

SEE SPECIFICATION MR2.00! FOR CIRCUIT
BOARD REQUIREMENTS.

REFERENCE SPECIFICATION FOR TELETYPE
CORPORATION EMPLOYEES ONLY:

ASSOCIATED SCHEMATICS ARE 8371 WD.

CIRCUIT DESCRIPTION 8371WD-CD.

ALL CHARACTERS ARE TO BE SIL
SCREENED IN WHITE,RED,OR BIJCK ENAMEL

s/ppy

m‘ﬁ‘lﬁk HEIGHT 12042 POINTS NEWS )

A B C D E F G H
o :.V : [ o [t 'OT=_ .v; [

[ p Ol
| i} ML ML ML T4 {md AN
Al BI cl DI El Fl Gl LT 4

¢ 1 < ) ¢ p [ p O
[ ; [ ) [ ) [ ) O
¢ < ) ) ¢ )
qv ) Ao
u D
< ) M
2 ‘AZ 4 B
[ 4
[ )
b
ML ML
3 & B3
(]
R v <l <]

POSISTION NO. |
INDICATOR

|
2
3
4
5 ¢
64

74

14
13
pi2
pil
p 10
po

TOP VIEW OF
DUAL IN-LINE

/s

326537 \
60340RM SLEEVING,
(2 PLS.)

CIRCUIT CARD MC 059
o%%f’s TPEA?ETT‘% ’8}':% NAME AND DESCRIPTION | LOCATING FUNCTION 322059 .
MLAI 326853 | 3 [INTEGRATED CIRCUIT 853
MLAZ SAME AS MLAI REVISIONS
MLA3 326852 | 5 |INTEGRATED CIRCUIT 852 \ssuEl DATE AUTH. NO.
IM' LBl 1326833 | | |INTEGRATED CIRCUIT 833 = T 19888 R
MLB2 | SAME AS MLA3
MLB3 |326846 | 8 [|INTEGRATED CIRCUIT 846
MLC! |326830 | 2 |INTEGRATED CIRCUIT 830
MLC2 AME AS MLA3
DI SAME AS MLCI
MLD2 SAME AS MLA3
MLEI SAME AS ML Al
MLE2 SAME AS MLA3
MLE3 SAME ASML B3
MLFI | 326862 | 2 |INTEGRATED CIRCUIT 862
MLF2 |sAME As ML B3
MLF3 SAME ASMLB3
MLGI |326832 | [INTEGRATED CIRCUIT 832
MLG2 SAME AS MLB3
|mLG3 SAME AS MLFI
MLHI SAME AS MLB3
MLH2 SAME AS ML B3
[MLH3 SAME AS ML B3
RI-l0 | 315948 |10 [RESISTOR,FIXED 100 OHM, | 4W.
C1,2,12)3 171583 4 |CAPACITOR,.003MFD  _
€30 |312385 8 [CAPACITOR, O.IMFD.
cil 32783 T [CAPACITOR, 6.8MFQ
326537 1| CIRCUIT BOARD, ETCHED.
60340RM| 2 |SLEEVING.
SHEETIQF2
DISTRIBUTOR
i
|
|
APPROVALS o«
| R AND D EOF M
{ E-NUMBER

PROD NO. 3220%9

DATE 6-18-68

RBD FILE G-A354AA

DRAWN W.PB. CHKD.

ENGD. A.B. APPD. Z",r{

TELETYPE

CORPORATION

322059

TC 637(187)




NO. NOTES

| INTEGRATED CIRCUIT ELEMENT LOCATION
ON CIRCUIT BOARD
ML D 2

ROW
COLUMN
INTEGRATED CIRCUIT

2 SEE SPECiFiCATION MR2.001
FOR CIRCUIT BOARD REQUIRE-

MENTS.
A (] ¢ ° t ’ " N
3 REFERENCE SPECIFICATION WA LT T HErHER HOEH
FOR TELETYPE CORPORATION ik {5 H{mp ++
EMPLOYEES ONLY: 61,43uS ~ —— ~ ~
W [ [§ [ [§ [ 8 w
4 ASSOCIATED SCHEMATIC: " o o " R
8383WD 3
T A Ha +@ P
s mene | o oo OO gy =
HAS BEEN COMPLETED. "7 O+ +Qu+ [V T x
2 " i o " " " o)
n {8 H{anr 02 €2 F2 ~
L SR - 12 5
B H o e
N P Y = S F
{7 5%
(X
: @
+{ )+
+o+ Haa b D
FUEURUEYIIIRIRERE $53333GR-50Fl00sun -
\ J-[ ,
\sasu
c
(COLLECTOR)
° POSITION NO. |
(BASE)
-« E
(EMITTER) TOP VIEW OF
BOTTOM VIEW DUAL IN-LINE
OF TRANSISTOR

CIRCUIT CARD EC
e T e 'O name ano DESCRIPTION [ LOCATING FUNCTION 322062
32686 . CIRC. 862
M A :2(51‘% INTEGR ¢ !?C 8.6 REVISIONS
ML gg:tg : " " g&g ISSUE| DATE AUTH. NO.
MLE] 296830 T | = 830 y 11-15-68] 964AY
Ell 326846 | " 846
MLG | 326852 | " " 882
Hil 326852 | | " " 882
MLAZ 326846 | n " 8U46
D2 326853 | " " 883
MLEZ 3268621 | " " 862
F2 326846 [ | " " BuYf
G2 326846 | " " 8u6
HA 3268621 | " v 862
A3 3268u6 ] " " 846
MLCY 326853 | " " 853
nd 3268321 | " " 832
Fq 326846 ] | " " BU6
E3 326853 1 " " 883
g3 3268u6[ | " "8
H3 326830 ] " 830
RL 13159581 | | RES.FIXED, 3.6K |1 uw
R2 ] 315986 | " - 6.2K |1 /uw
3-Rul 3189711 2 " " __680 [
5-R6 | 315959] 2 " " Y. 7K J1/uw
7-R1Q 315958 4 " " 3.6K 1. 4w
~ l 9027 l " " K IIIIH
21 3] 1 " " 3.6K [1/uw
3 954] | " " . 5K | 4w
RiY | 320275] 1| " " 10 X 1. uW
R15.22.23 3159481 3 " " 100 1 YN
RI6-R 7 202780 2 [ " " 10 K 14w
RI8-RI 89] 2 " " 4y,7K
R20 597 " " 680 4w
oy " N 91 LN
Cl.3.7.8 2 5 CAPAGITOR <1 MED |12V DC
C4.8.9 3 . 003 100V D(
cs 2 ] " .1 MED 112y e
6 " 6.8 MFD 6Y DC
01 248 TRANSISTOR 2N3569 wOP I
3-4 58] 2 2N3569 Ry
|
R1-6] 197464] 6 | DIODE TNJIY H
STRAP - NOTE 5 SHEET |
6 | FORMED PIN
265261 | { CIRCUIT BOARD
; RECE!VE CONTROL
APPROVALS
R an0 O € OF m
\L ;( ( /‘)7 e N\
~— " .
~NUMBE R
__J»mo0 w0 322062
e 12-12-67
ne0 FILE G-A3SUAA
forawn R_J_ p. |cwxo
§ |
1eneo.  A.B. APPD.
TELETYP
CORPORATION
322062

¢ o%¢ 11-68)




NO.

NOTES

INTEGRATED CIRCUIT ELEMENT LOCATION ON
CIRCUIT BOARD.

i . ROW
COLUMN
INTEGRATED CIRCUIT

SEE SPECIFICATION MR2.001 FOR CIRCUIT
BOARD REQUIREMENTS.

S NUMBER: 61,5158

ASSOCIATED SCHEMATIC: 8386 WD.

STRAP A IS TO BE ADDED AFTER
TESTING HAS BEEN COMPLETED.

ALL CHARACTERS ARE TO BE SILK SCREENED
IN WHITE , BLACK,OR RED ENAMEL.

CHARACTER HEIGHT .120 -12 POINTS NEWS
GOTHIC.
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CIRCUIT CARD MC 066

REF. | TART NG | oTa| NAME AND DESCRIPTION | LOGATING FUNCTION 322066 -
MLA! 1326846 | 4 |INTEGRATED CIRCUIT 846
MLAz |326862 | |INTEGRATED CIRCUIT 862 REVISIONS
MLB| |326853 3 INTEGRATED:IRCUIT 853 ISSUE DATE AUTH. NO.
MLB2 SAME AS MLAI T 56
MLCI SAME AS MLBI . 2'_27 ~ Gg '995@,2 BR
MLC 2 SAME AS ML AI 2 6-17-68
MLDI SAMEAS MLAI y B-IS- s 192098
SAME AS MLBI B = e
ML D2 5 [i0-22-68
6 1 -22-
RI 315974 | |RESISTOR, FIXED 300K, I/4W. £2-69 196747
R2 . | 321510 | |RESISTORFIXED 51K, I/4W
R3-11 | 320275 9 |RESISTOR,FIXED 10K, I4W.
RI2 | 315959 | |RESISTOR,FIXED 4.7K, I4W.
RI3-24 | 315958 12 |RESISTOR,FIXED 3.6K, 14 W.
R25 | 315956 | |RESISTOR,FIXED2.7K, I/4W.
R26-29 | 315954 4 |RESISTOR, FIXED I.5K ,I/4W.
R34-37 182514 4 - |RESISTOR,FIXED 910HM,1/2W,
R38-42 | 315947 5 |RESISTOR,FIXED 5|0HM,!/4W.
cl 310926 | |cAPACITOR, 0.15MFD.
c2 327831 | |CAPACITOR, 6.8MFD.
C3-6 |312385 4 |CAPACITOR, 0.1 MFD.
c7 315976 | |CAPACITOR, 470 PFD.
cs-11 | 171583 4 |CAPACITOR 0.003 MFD.
Q-4 [315931 4 | TRANSISTOR,2N3638
Q5-8 [324656 | 4 |TRANSISTOR,2N3569 :
Q9-10 |315930 2 | TRANSISTOR,2N3568
XTAL 327276 | |CRYSTAL, 19.2 KHZ.
NOTE 5
39603RM | 10 [STRAP,24AWG. 1.2" &+—
39603RM | 4 | STRAP,24AWG.0.7"
39603RM | 4 [STRAP,24AWG.0.9"
39603RM | 2 | STRAP,24AWG. 0.6 "
326584 2 | PIN,FORMED
326530 || CIRCUIT BOARD
WDP
SHEET 1QF 2
ASR
MODE
CONTROL
APPROVALS
R AND D E OF M
E-NUMBER

PROD NO. 322066

DATE 9-20-68

RBD FILE G-A354AA

DRAWN wPB

CHKD.

ENGD. cA Y

APPD. 'L//

TELETYPE

CORPORATION

322066

TC 637(1-7)




N0, noves CIRCUIT CARD MC 068
I. | ITSRATED CINCWIT ELEMENT LOCATION o‘;‘; o | CENOIA nawe anc dESCRIPTION | LOCATING Func TioN 32 2068
N CINCNT 80ARD . clz
WAl | 326845 | 1 |INTEGRATEC C/RCU'™ 84S
w o2 w8 | 326845 1 | INTEGRATED TiRCU!'™ BuS REVISIONS
| L now LXims
CoLM D! L:ZM}O 1 INIEGR::ED CIRCUIT 830 ISSUE DATE AUTH. NO.
’ T [N RCU T
WTEERATED CRCWIT Wl | 32684t INTEGRATED CIRCU:T Bisb T oies s3907
MLAZ 326866 1 | INTEGRATED CIRCUIT B4b SA —22-e9 7
2. | SBE SPRCIWICATION MAE OD! FOR wE2 | 326862 | 1 | INTEGRATED CiRCUIT 862
CIMEWIT BOARD AEGUREMENTS | WE2 1 8 | -6 T
L} 1326846 1 INTEGRATED CIRCUIT Bub N "-15-68 ~ vy
S. | REPERENCE SFECISICATION FOR TELETYPE INSERT 326584 PoesS ' WES | 32683 | 1 |INTEGRATED CiRCUIT 836 7 | 2-m-e9 96464- 1
CORPERATION LAPLOVEES Couy 85213 24 P s) W.C6 | 326862 | 1 | INTEGRATED CIRCUIT 862
4. | AS00CMTED SCHEMATICS ARE : 0380 WO WLEL | 326846 1 [ INTEGRATED CIRCUIT Bub
1

mFL 326846 INTEGRATED C.RCUIT Bub

TEONNS NAS :
[ E F R1-4 | 315958 | « |RES:STOR.F XED 3.6K 1/ise
RS9 315967 ' |RESISTOR.FIXED 51 A 1/l
ce + R | 315958 | 1 |RESISTOR.FIKED 3.6K  1/tes
W+ {7} Re | 1320275 1 |RESISTOR.FIXED 10K 1/tan
HE— [ 1315954 1 | RESISTOR.FIXED 1.5k  1/tén
R8 | 1320275 1 [ RESISTOR.FIXED 10K 1/ibn
Hraz+ +{Ra)+ R9 | 182514 | 1 | RESISTOR.FIXED 91 . 1/
] RO | 315959 1 | RESISTOR.FIXED 47 1/
oSTRAPS R
o ~ m1 | 320275 ! [ RESISTOR.FIXED 10K 1/l
R+ o R12 | 1315959 1 [RESISTOR FIXED 47K  1/lde
+{ )+ +{8%0)+ o R13 | 320275 | 1 JRESISTOR FIXED 10K 1/lbe
- 7T + @® R4 | 315948 | 1 | RESISTOR,FIXEC 100 . 1/l
€2 RS 315954 1 RESISTOR, FIXEL l._ﬂ 1/l
oSTRAP O +{Ray+ R+ R16 | (320275 | 1 |RESISTOR.FIXED 1oh  V/iew
STRAP 8 R+ RS+ R17 | (315955 | 1 |RESISTOR.FIXED 2.2k 1/
,>\<‘ R18 | 315958 1 |RESISTOR,FIXED 3.6K  1/idw
+—{(RE}+ 6 R19 | 315959 * | RESISTOR,FIXED Lu7K 1/l
+{®5%6+ %) R20 | 320275 | 1 |RESISTOR.FIXED 10K 1/iew
+{Rr4%)}+ +{R3Z}—+ R21-Y 315959 | 3 | RESISTOR.FIXED W.7K  1/ibw
+Hca+ +ORE+ S R24 | 320275 | ' |RESISTOR,FIXED 10K \/i
STRAP H R2S | 171441 " |RESISTOR FIXED 60 N 1w
° ° R26 | 315954 | 1 |RESISTOR.FIXED 1.5K _ 1/un
< R27 | 1320275 | 1 | RESISTOR.FIXED 10K ™
O R28 | 315958 | 1 [RESISTOR.FIXED 3.6K 1/t
% (©) R29 | 320275 | 1 | RESISTOR.FIXED 10K Vien
» R30 | 315954 | & | RESISTOR,FIXED 1.5k 1/ies
oSTRAP Y, @ R31 | 320275 | 1 |RESISTOR.FIXEC 10K 1/l
R32 | 182514 | . |RESISTOR,FIXED 91 ~. 1/2w
% 5 R33 | 320275 | T [RESISTOR.FIXED 1K 1/ie
o+ R34-9 315958 | 2 TRESISTOR.FIXED 3.6k 1/
o GENPRNNNORNNDRONN — — — = — — — — — 4
gu(z —Swmﬂmo&um—owmﬂ CREGN_—_OVW® OB LN — R36-7 315971 2 | RESISTOR,FIXED 680 N 1/l
R38-9 315958 2 | RESISTOR,FIXED 3,6K 1/l
Ru0-1 1315968 | 2 [RESISTOR.FIXED 100/ 1/t SHEET 1 OF 2 o
NG RW2 | 315959 | 1 [RESISTOR.FIxeD &7k Vi
\ RG3 | (321565 | 1 |RESISTOR.FIXEG 12K ™
326532 RLL 315948 1 |RESISTOR.FIXED 100 .. 1/
POSITION NO | R4S 315954 1 |RESISTOR,FIXED 1,5 1/l
INDICATOR C Rub | 1320275 | 1 JReSISTOR.FIxeD 10k 1 CHANNEL
' " (COLLECTOR) [ Ru7 ] 315952 | 1 [RESISTOR.FIXED 820 1/t CONTROL
2 13 RUB | 326601 | 1 1
H 2 TOPVIEW OF . 32 RESISTOR . FIXED 150K 1/ln
s i -LINE B8 W9 | 326598 | 1 | RESISTOR.FINED .. /i
s o DUAL IN (BASE) BOTTOM VIEW RSO | 315959 | 1 JRESISTOR.FIXED b7 1/
$ M OF TRANSISTOR RS1 | 1320275 | 1 |RESISTOR.FIXED 10K 1/ud
R52-3] 1315959 2 | RESISTOR.FIXED Lg7K 1/l -
€ R0 | 315947 ! | RESISTOR,FIXED S1 1/t APPROVALS
(EMITTER) 1 s B -
Q1-11 | 32u656 |11 | TRANSISTOR 2N3569 0{
Q13-17] 1315931 S | TRANSISTOR 2N3638 '5. m (-/I
Q19 321512 1 ] TRANSISTOR 2N2bub
i t-NUM8r =
CRI-4 ] 19766k | & [DIGDE IN914 ] PROD NO 322068
a9 312385 | 1 |CAPACITOR.! MFD 10V DC ATt 12 8
C3 326592 1 JcapaciTor 33 MFD
Cu-5 | 312385 2 [capaciTor 1 MFp 10V DC RBD F (f G A35u0A
b | 326592 | 1 [fcapaciTor 53 MFD 35v 0C ORAWN . P B |cHKD
cz 300027 T __JCAPACITOR 15 MFD 35V OC B
€10 | 312385 [ 1 [capacitor 1 MED 10v DC ENGD (B v APPO D EH
(39603RM 112 |STRAP .700 24 AwG NGTE & )
326584 | 2u_ [roRMED PIN T TELETYPE
326532 | 1 JcircuiT Boaro CORPORATION
c8 327831 1 [caPaCITOR 6.8 MFD 6V D(

322068

R —
TC OO7(1-67M



CIRCUIT CARD EC

|
|
nO. NOTES &%":&bﬂ?‘ NaME A OESCRPTION | LOCATINS AumCTON 322070
| INTEGRATED CIRCUIT ELEMENT LOCATION RI,2,3, : +_|£x_.zm_gl§L - 'E:,s:“swm.‘
ON CIRCUIT BOARD 421213 —
w D 2 arted Mjfi = = 36K [ 1I-15-8
ROW 8

coLuM | Joanscimne 10 ep Lo0t B
INTEGRATED CIRCUIT ey o6

CRI,

2 SEE SPECIFICATION MR2.001 FOR CIRCUIT '
BOARD REQUIREMENTS. %M‘E

3 REFERENCE SPECIFICATION FOR TELETYPE [(MLAL E R
CORPORATION EMPLOYEES ONLY: 61,5108 (MBI ]S
[ STRAPS 120"
4 . ASSOCIATED SCHEMATIC 1S 8389WD 1 L.15"
[ CIRCUIT BOARD

TIMENRTITS

\_ ; SHEET |
326534

—

: - he
(COLLECTOR) '
8 | - : '
(BASE) 2 3 j TWO COLOR
12 TOP VIEW OF .
E : :8 DUAL IN-LINE R |BBON
EMITTER) b4 :
BOTTOM VIEW CONTROL
OF TRANSISTOR
] APPROVALS
R aND D € OF M
£Em | 2/
1€-NuMBE R
g g 7o 0em e S0 Canss ?‘ PROD NO 322070
DATE 11-19-67

R8D FILE G-A3S5UAA

DRAWN W P, .CNKO

enco. R.E.L.Jarro

TELETYPE

CORPORATION

322070

T2 474 1-66)




NO

NOTES

INTEGRATED CIRCUIT ELEMENT LOCATION
ON CIRCUIT BOARD

ML D2
ROW
COLUMN
INTEGRATED CIRCUIT

REFERENCE SPECIFICATION FOR TELETYPE
CORPORATION EMPLOYEES ONLY, SEE

MR2001 FOR CIRCUIT BOARD REQUIREMENT.

REFERENCE SPECIFICATION FOR TELETYPE
CORPORATION EMPLOYEES ONLY. 61,5205

ASSOCIATED SCHEMATICS : 8395WD
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3 +—{F0}—+
FC7 ]
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POSITIONNO |
INDICATOR
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24 B3 ToPviEwoF
3¢ B2 ouaLnuNe
ad
s{ po
64 9
76 8

#R 30 1S 470 OHMS ON SOME CARDS

—— 326536

c
(COLLECTOR)

8
(BASE)

BOTTOM VIEW OF
TRANSISTOR

3
EMITTER)

R
TC aTii-en

CIRCUIT BOARD EC
REF. | TELETYPE |TOTAL
DESIG. | PART NG | GTY.| NAME AND DESCRIPTION | LOCATING FUNCTION 3 2 2 O 7 9
MLAT | 3268u6 | 8 | INTEGRATEC CIRCUIT Bub
Mg | 328us | 2 |INTEGRATED CIRCUIT BuS REVISIONS
MLCT AME_AS MUA1 ISSUE| DATE AUTH. NO.
MLD1 SAME_AS MLA1 ' 5
MLE1 ; SAME AS ML31 d 5: ;—38—_' 'Q%a)%%l —
MLA2 | SAME AS MLA1
wer | SIME S MLAY 3 [8-15-68]96119
- 4 |10-4-68 96309
M2 1 — 11-15-68__ | 96464
g2 | 3268 2 | INTEGRATED CIRCUIT 836
MLE2 3 1 L INTEGRATED CIRCUIT 862
MIC3 | SAME AS MLA
py | | E AS MLAY
MLE3 SAME_AS MLD2
|
R1-R9 | 320275 RESISTOR,F ) XED
R10-22 | 315958 |13 | RESISTOR FIXED 3.6K 1/u4W
R23-24 | 321213 | 2 | RESISTOR,FIXED 1K, 1/uM
R25-29 | 315947 7 | RESISTOR, FIXED 51 1/uk
R30 | 137439 | o RESISTOR,FIXED 8201 /2w,
R31-36] 182514 | 4 SISTOR,FIXED 91 1/2w
R3s-38] 31595y | o LXED 1. 5K 1/tW
R39 115956 1 | RESISTOR, FIXED 2.7K 1/uW)
Ru0 | 315959 | 1 I RESISTOR.FIXED 4.7K 1/u
Bu1-42 AS R2S
|
c1-5 | 312385 | 7 | CAPACITOR, 0.1 MFD, 10VD
ch | 327831 | 1 | cAPACITOR,6,8 MFD 6V DC
c? ] 326590 | 1 | capaciTor 10 MFD,50v DC
e | 326591 | 1 fcapacitor,3.9 mFo,35voc
€9-10 SAME A5 C1
cni-1u] 171583 | u | capaciToR, .003MFD
CRI 321949 | | DIODE , IN4OO2
cr2-3 | 197464 | 2 | pioDE, IN914
Q1-5 2656 | S | TRANSISTOR, 2N3569
06-10 | 315931 | 5 | TRansISTOR, 2N3638
2653% | 1 | CiRcUIT BOARD
1
SHEET 1 OF 2 !
ALARMS
AND
AUTOMATIC
CONTROLS
APPROVALS
B inC o £ OF M -
i = !
—
[ €-NUMBE A
‘ PRLD NO  322C79
DATE © 268
3‘ RBD F..E G Atsual
- DRAWN _py CHRD
‘ ENGD  (AY APPD
. TELETYPE
i CORPORATION
1
|
f 322079




NO.

NOTES

INTEGRATED CIRCUIT ELEMENT LOCATION ON
CIRCUIT BOARD.

MLA I
TROW

UMN
INTEGRATED CIRCUIT

2. | SEE SPECIFICATION MR2.001 FOR CIRCUIT
BOARD REQUIREMENTS.

3. | S-NUMBER 61,617S.
ASSOCIATED SCHEMATIC;8772 WD.

5. |ALL CHARACTERS TO BE SILK SCREENED IN
WHITE, ,RED,OR BLACK ENAMEL.

6.

CHARACTER HEIGHT .120 -12POINTS NEW!
GOTHIC. S s

TOP VIEW OF DUAL IN-LINE

14 b4
24 p13
34 pi2
44 i
54 pio EMITTER
64 po
76 )8

BOTTOM VIEW OF
UNIJUNCTION (Q1,Q2).

BOTTOM VIEW OF
TRANSISTOR (TYPICAL)

BASE, ’ BASE
EMITTER COLLECTOR

BASE »

A B [ D E F )
& ©® S = .
AT e ¢ " P D ©
T+ 1 ¢ ) Ew 3 b )
'ﬁ'r: 'B‘IL: +HETH il g vop "#uL:
) { } T 1 2
p [ ) +HERE I+ p p : J
‘I'. 7] [C1T ] c7 +HTE 1+ 4-.E!I+ *‘EEE}+%S
@ +{R5 H +REH 'H&_LH-'HIH'N
w
(R3] s * . 0 . .
= 3} )Y 8
_ »
[ R33 ] el B ) "c‘zLE vz el PE B o
4 4 4 4 :g
+R3 -+ €3
HEEH@ Py A= e |
@ B HEEEH @3 f et ) ) Ty =
+FE+ . 1 3 ) » <,
3 ML B ML : ML : ML : ML :O
+HICRaH+ B3 ) 03. :DB: E3. F3 p N
HEEH2(2 ) 4 ¢ U 1
+—|EI+ +{cs H +HTal+
+L(RIE - +{R5_H
+—{Csd—+
&Ei“32383'&’8('}’?832866:56365:‘ ©O~NEO O D N
326523 )

CIRCUIT CARD MC303
A 322303
R | ARt Ne | iy| NAME AND DESCRIPTION | LOGATING FUNGTION _
MLA! 326836 4 |INTEGRATED CIRCUIT 836
MLAZ |326846 | 6 |INTEGRATED CIRCUIT 846 REVISIONS
MLBI ‘ SAME AS :LLAAZ ISSUE DATE AUTH. NO.
MLB2 SAME AS 1 -
12-20-
MLB3 1326862 | 2 |INTEGRATED CIRCUIT 862 ! 68 19777 R
MLCZ 326830 | 4 |INTEGRATED CIRCUIT 830
MLC3 SAME AS MLAZ
MLD | SAME AS MLB3
MLD2 SAME AS MLA2
MLD3 SAME AS MLAI
MLE| SAME ASMLC2
MLE 2 SAME AS MLC2
MLE3 SAME AS MLA2
MLFI SAME AS MLC2
MLF2 SAMEAS MLA |
MLF3 SAMEAS MLA2
RI-11 | 315947 | 11 |RESISTOR/FIXED 5| OHM, I/4W.
Ri2-15 | 315948 | 4 [RESISTOR,FIXED 100 OHM,I4W.
RI68 | 315958 | 3 |RESISTOR,FIXED 3.6K,I/4W.
RI9-22 | 315959 | 4 |RESISTOR,FIXED 4.7K,I/4W.
R23-28 | 320275 | 6 |RESISTOR,FIXED 0K, /4 W.
R29-30 | 315954 | 2 |RESISTOR,FIXEDL5K,I/4W
R3I-32 | 315955 -| 2 |RESISTOR,FIXED 2.2K, I/4W.
R33 | [71441 | |RESISTOR, FIXED 560 OHM,IW.
R34 | 321510 | | [RESISTOR,FIXED 51K, I/4W. i
R35-36 | 315953 | 2 |RESISTOR,FIXED L.2K, I/4W.
R37 | 315974 | |RESISTOR,FIXED 300K, I4W.
R38-39 | 326602 | 2 |RESISTORFIXED360 OHM,I/4W.
R40_| 182514 | | |RESISTOR,FIXED 91 OHM, 1/2W.
Cl-6,8-11| 312385 | 10 |CAPACITOR,0.MFD, 10VDC.
Ci2-16 | 171583 | 5 |CAPACITOR,0.003, 75VDC.
CI7-18 | 326591 | 2 | CAPACITOR, 3.9 MFD. 35VDC.
C7.19 | 327831 | 2 |CAPACITOR, 6.8MFD. 6VDC.
CRI-4 | 197464 | 4 |DIODE IN9l4. i
Q-2 327812 | 2 |TRANSISTOR,MU4894
Q3-8 | 324656 | 6 |TRANSISTOR,2N3569 -
Q9-10 | 315931 2 |TRANSISTOR,2N3638
326523 | | | CIRCUIT BOARD
SHEET | OF 2
ASR
SEND CONTROL
APPROVALS
R AND D E OF M
i { Db —
f E-NUMBER
: PROD NO. 322303
DATE  10-7-68
RABD FILE G-A354AA
] DRAWN WPB._ cnxo.w/‘
] ENGD. C.AY APPD. Xoup'
GORPORATION

TC 637(i-e7)




217

WIRING DIAGRAM PACKAGE FOR CIRCUIT CARD SET 332563 (RT MODULE) | WDPO|28
DRAWING NO. (g DESCRIPTION J ISSUE  NUMBER
112]3]a 10(11 I2I3I4I§l6 17118119]20|21|22[23|24[25[26(27]|28[29|30
7856WD 1 | OPTION ANALYSIS CHART 2]2 |
8399WD | | TRUTH TABLES AND LOGIC SYMBOLS 1! i
8370WD ICR | SCHEMATIC RECEIVING DEVICE 11
8370WD 1 | SCHEMATIC RECEIVING DEVICE 1]
8379WD ICR | SCHEMATIC READER DRIVER 11 |
8379WD 1 | SCHEMATIC READER DRIVER 11 ’
8379WD 2 | SCHEMATIC READER DRIVER 1|1 |
8379WD 3 | SCHEMATIC READER DRIVER 1| |
i
|
303149 1 | CIRCUIT CARD RECEIVING DEVICE 4A| 6 |
322054 1 | CIRCUIT CARD READER DRIVER 414 |
|
cD ~ ,
8370WD ALL | CIRCUIT DESCRIPTION--RECEIVING DEVICE 1)1
837 9WD 2?_]: CIRCUIT DESCRIPTION--READER DRIVER 1]\
|
|
|
CORPORATION 9871-R  NOTE " THE LAST COMPLETED COLUMN INDICATES THE LATEST ISSUE NUMBER OF WOP. SHEET L oF L
I




' l 2 | ) . 5 | 6 7 | s | d |
NO. NOTES ,
L | THE FOLLOWING PROCEDURE SHOULD 7 85 6 WD A
BE FOLLOWED WHEN INSTALLING CIRCUIT .
CARD OPTIONS: A
N £ CARD POSITION GIVE SERVICE UNIT OPTION ARRANGEMENTS REVISIONS
B. LOCATE CAR ION GIVEN IN
INSTALLATION PROCEDURE. DESCRIPTION APPLICATION ASSEMBLY AFFECTED INSTALLATION PROCEDURE 1SSUE DATE . AUTH. NO.
C. CHECK POLARITY OF CARDS (NOTCHES) Y
AGAINST POLARITY OF CARD . -%E—
CONNECTOR.(SMALL TAB IN CONNECTOR) CHARACTER ASR 322045 INSTALL PIGGY-BACK ON CARD ASSEMBLY 322045 POSITION XZ 30I. — N e -1 —
D. INSTALL CARD. COUNTER & CONTROL |. REMOVE STRAP "A' WHEN "NU-LINE" IS NOT IMPLEMENTED IN PRINTER.
2. | THE FOLLOWING PROCEDURE SHOULD
BE FOLLOWED WHEN INSTALLING CABLE 322055 INSTALL IN POSITION XZ303.
OPTIONS: |. PROGRAM pj-P24 FOR A COUNT OF 66 As; 2FOIBI|.9WS, STRAP P3-PI8, P6-PI9,
A. TURN POWER OFF. P8- P20, PIO-P2|; I;IEZF-E?:C.) :?a-opwzos'c :
. NT: -CD.
B. IDENTIFY WIRES AND TERMINALS TO 2.FOR OTHER COU 3
BE CONNECTED PER INSTALLATION
PROCEDURE .
C. INSTALL PUSH-ON TERMINAL
CONTACTS DIRECTLY OVER ALLOTTED
TERMINALS ON WIRING FIELD 10711 UNIT CODE RO/KSR 322067 PROGRAM CIRCUIT CARD 'ASSEMBLY AFFECTED.
. TERMINAL BOARD. 150 WPM. ASR 322066 POSITION XZ 105 AS FOLLOWS:
. DO NOT SHORT OR BEND TERMINALS wen
ON WIRING FIELD TERMINAL BOARD. . 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. 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
C. LITTERING CARD WITHCUT STRAPS. I. DEDICATED HALF DUPLEX -REMOVE STRAPS 't
2.DEDICATED FULL DUPLEX - REMOVE STRAPS "A'
- 3.LINE CONTROL OPERATION- REMOVE STRAPS"A B & C"
4 | INADDING CIRCUIT CARD STRAP OPTIONS 4. CHECK MECHANICAL PORTIONS OF STUNT BOX FOR APPROPRIATE CODES.
TO PREVIOUSLY PROGRAMMED CARDS, A
SOLDERING IRON NOT LARGER THAN -
25 WATTS SHOULD BE USED. CARE RECEIVER STATUS ALARM KSR/ASR 322062 I. REMOVE STRAP'C"
SHOULD BE TAKEN TO AVOID DAMAGING |
ADJACENT COMPONENTS OR CIRCUIT MOTOR CONTROL (DATAPHONE) RO/KSR /ASR 322068 PROGRAM CIRCUIT CARD ASSEMBLY AFFECTED
BOARD. . EOT AND ALARM DISCONNECT. POSITION XZ 109 AS FOLLOWS:
.REMOVE 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. D
AND PUNCH CONTROL. 2.PROGRAM CONTROL PANEL PER 8365 WD.
3.CHECK MECHANICAL PORTIONS OF STUNT BOX FOR APPROPRIATE CODES.
322054 REMOVE STRAP "A" OF CIRCUIT CARD ASSEMBLY
POSITION XZ108 OF R-T ELECTRICAL SERVICE UNIT.
by
-m —
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 8 CODES.
MODEL 37
OPTION
ANSWER BACK RO/KSR/ASR 327801 . INSTALL THIS SELF CONTAINED ASSEMBLY IN POSITIONS XZ 310—XZ3I5. ANALYSIS CHART
2. INSTALL CABLE ASSEMBLY 326575 AS FOLLOWS:
WIRE COLOR TBII1 CONNECTION. E
WHITE - BROWN Al
WHITE - RED A2
WHITE -ORANGE A3
. WHITE - YELLOW A4
WHITE -GREEN : A5
WHITE -BLUE A6 APPROVALS
WHITE -PURPLE AT
WHITE -SLATE A8 D AND R EOF M P
WHITE - BLACK Al e
GREEN - SLATE ' J3 J f )
BLUE - GREEN H3 “m L
ORANGE - GREEN F3
RED - BLUE c3 €-NUMBER
YELLOW Al3
GREEN Al PROD.NO. 7856 WD.
BLACK 63 | ’
BLUE AlO 9-4-68
BROWN 1 D3 DATE
BROWN E3 P.D.FILE NO. G-A354AA
' DRAWN W.PB. mom
7
[ewao. mor  fareo” ful”
| |
| TELETYPE
| CORPORATION |
|
Tz @ a- | ' I 3 4 [ l 6 I Y ! I 8 l 1] I ' |
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Teletype Corporation Circuit Descriptiom
R & D Organization 8370 WD - CD-1

CIRCUIT DESCRIPTION OF THE RECEIVING DEVICE LOGIC
ASSEMBLY NUMBER

~SECTION I
GENERAL TECHNICAL DATA

1, BASIC FUNCTION
1.1 The 303149 Receiving Device Logic card combines the function

of a selector mgnet driver and a motaor 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 40 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 202
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

EHE Motor Control

Eo ":::: -

3 Es2 2.2.1 Receive Message/Motor Start Local (Pins 4 and 8)

[vY VS p——

2 (7 2

2 D F These two inputs are connected together in a logical or

weEEg configuration. A logic zero input will energize the associated motor
__2=ao=  control relay. Input impedance is 3.&K.
8252  2.2,2  Motor Control Relay Magnet (Pin 9)
THE
EXE g P The associated motor control relay is connected to this output
5833+ (typical coil resistance 430 ohms). The output impedance is 91 ohms in
G=2 5 <y series with a =12 Volts. The relay driver output is capable of supplying

= o oa = . .
LwHE up to 60 ma of current. Relay magnet drop-out is diode suppressed.
858523 -
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Selector Magnet Driver

2,2.3 Send Data (Pin 5)

Under the comtrol 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.

24 'Pcwex" Requirements
D.C. Supply Current Regquired
+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
Ww.D.
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SECTION II

DETAILED DESCRIPTION AND THEORY OF OPERATION

1. ASSOCIATED DOCUMENTS

1.1 Schematic Drawing - 8370 WD.

1.2 Assembly Drawing - 303149.

2. DETAILED 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 Q4 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 llmlted 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 Q4 and Q5. The
positive voltage on the base of Q4 is limited by ground clamp Dicde 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 provide 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 driver is a two-stage amplifier which is

designed to operate full ON or OFF without intermediate levels. This circuit
is designed to drive an extermal motor start relay. Inputs to the motor
control relay drive circuit are on Pins 4 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 Ql 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 CRl,

NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH ' PLETELIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

DRAWING. : W.D.

SEE ISSUE CONTROL
RECORD FOR COM-
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CIRCUIT DESCRIPTION OF THE READER DRIVER CARD
ASSEMBLY NUMBER 322054

SECTION I
GENERAL TECHNICAL INFORMATICN

1. Basic Function

1.1 The 322054 Reader Driver adapts the CX805 Reader to asynchronous
operation. The card includes tape out, tight tape and bat handle logic.

2, Additional Features

2.1 Single step circuit

This circuit causes the reader to send exactly one character
per operation of an externally mounted switch.

2,2 Alarm Circuit
A logically controlled paper alarm circuit is included, with
lamp driver.

2.3 Automatic Reader Control
Interface leads are provided to allow automatic control of
the reader by the 322079 alarms and automatic control card.

3. Lead Designations
3.1 Types of Outputs
3.1.1 DTL Output

ON =IOW = LOGIC ZERO = OPERATED
VO = 0 to + 0.5 VDC
output will sink a specified number of DTL input loads of 1l.L

ma each.
OFF = HIGH = LOGIC ONE = NOT OPERATED
VO = VCC = 5,25V DC

3.1.2 Lamp Driver Output

ON= OPERATED = lamp 1lit

VO =-6V DC to =11V DC

Output sinks 60 ma max to =12V DC Supply.
OFF = NOT OPERATED = lamp not 1lit

VO = +12V DC Supply

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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3.3e3 Send Ready Pin A 29
This output is a loop back of send message, Pin A 27,

3.3.k Present Character Pin B 32
This input is made low by set logic when the reader is to place

a character on the parallel signal output. Two DTL loads.

3.3.5 Character Availsble Pin A 31
This output is low while a character from the reader is on the

parallel signal output. Will drive seven DTL input loads.

3.3.6  One Step N.0O. Contact, Pin B 31
A low on this input causes the reader to send one character.

Two DTL loads,

3.3.7 RUN, Pin A 2} ‘

A low .on this input causes the reader to send "Message Available"
to the set logic if the reader is otherwise ready to send. Used only when
the reader is to be controlled by the 322079 Alarms and automatic control
card or similar logic external to the Reader Driver. One DTL load,

3.3.8 Manual Stop Pin B 28
This output is low when the reader bat handle is at "Stop" or

"FREE.," See Item 3.3.7 above., Will drive eight DTL loads.

3.3.9 Automatic Stop Pin B 19
A low on this lead stops the reader. When so stopped, the

reader buffer storage register may retain a character. See Item 3.3.7
above, Two DTL loads,

3.3.10 Clock Pulse Number One, Pin A 23

A positive pulse on this input indicates that the position of
the code reading contacts is valid. Input characteristics matched to the
TTY rart No., 261M Magnetic Pickup.

3.3.11 Clock Pulse Number Two, Pin A 22
A positive pulse on this input permits the reader driver logic
to change the state of the CX805 Operate Magnet. See Item 3.3.10 above.

3.3.1° Reader Bat Handle N.O., Pin B 27
This input is low when the reader bat handle (run-stop switch)

is at RUN. Three DTL loadse.

3.3.13 CX Coil Pin A 30

This lead sinks 300 ma max. to the -12 volt supply when the
CX805 Operate Magnet is to be picked up. Voltage peak on magnet release
does not exceed LOV DC, referred to the =12 volt supply.

NOTE: REVISION INFOR-

]

|
MATION MUST ALSO BE : SEE ISSUE CONTROL

, RECORD FOR COM-
CONTROL RECORD, WHICH : PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

REFLECTED ON THE ISSUE
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3e3.1h Tight Tape Pin B 21

A low on this lead causes the reader to stop and lights the
"RT Paper Alarm Lamp". The reader buffer storage level may retain a
character. Three DTL loads. This lead is controlled by the CX805 tight
tape N.O. contact in parallel with any other tape tension sensing N.O.
contacts which may be provided.

3.3.15 Tape Out Pin B 23

A low on this lead causes the reader to stop, voids any char-
acter whlch may be held in the reader buffer storage level, and lights
the RT Paper Alarm Lamp. The RT Paper Alarm Lamp will not be 1lit if the
reader is stopped by the manual or automatic control circuits. Four DTL
loads. This input is driven by the CX805 Tape Out N.O. contact.

3.3.16 Receiver Selectable, Pin B 30
This output is low when the receiving device associated with
the reader has no paper alarm condition. Will drive eight DTL loads.

3e317 Paper Alarm (Disconnect) Pin B 26
This input to the paper alarm circuit is to be used if an
on-line call is to be terminated when the paper supply of the associated
receiver is out.
A low input lights the RT paper alarm light and causes Pin B 30,
receiver selectable to be high. Three DTL loads.

3.3.18 Paper Alarm (Do Not Answer) B 2L
This input lights the RT Paper Alarm light and, when Receive

message Pin B 3L is high, causes Pin B30, receiver selectable, to be high.
Three DTL loads.

B3e3619 RT Paper Alarm lamp, Pin B 33

This lead will be turned on when a paper alarm condition occurs
in either the reader or the associated receiver. See Sections 3.3.1L,
303015’ 3.3.17 and 303018 above.

3.3.20 RT Paper Alarm Pin B 29
This output is low when the RT Paper Alarm lamp is 1lit. Will
drive seven DTL loads. See Item 3.3.19 above.

3.3.21 Code Contact Inputs

BIT 1 2 3 L 5 6 7 8.

PIN NO.B3 BS B4 B6 B15 B18 Bl6 Bl7

A low (contact closed) on any of these inputs indicates that the
bit is to be a marke.

These inputs are isolated from the reader parallel signal oute
put by a gated buffer storage level. Input and output do not necessarily
correspond at a given time.

Each input contact must sink two DTL loads.

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

DRAWING. wD.

SEE ISSUE CONTROL
RECORD - FOR COM-
PLETE LIST OF SHEETS
COMPRISING THIS
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3.3022 Parallel Signal Output
BIT 1 2 3 L 5 6 7 8
Pin No. B10 B9 B7 B8 Bl Bll Bl13 Bl2

A low on any of these outputs indicates that the bit is spacing.
These outputs must be high when Character Available, Pin A 31, is high.

Each output will drive Light DTL loads.

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 Assexbly drawing 322054, (MCO54) and schematic drawing 8379 WD.
1.2 Logic symbols and truth table 8399 WD. .
2. DETATLED DESCRIPTION AND THEORY OF OPERATION
2.1 General

The 322054 Reader Driver Card adapts the CX805 Tape Reader to
asynchronous operation. Interchange between the reader driver and M37 set
logic is described by the following “standard peripheral interface®™ scheme,

2,2 Peripheral Interface Scheme
Refer to timing diagram number one.

2.2.1 Message Available, Pin B20

Indicates to set logic that the reader has no alarm conditions
(tight tape, tape out) and that it is desired to send a message from the
reader.

2e2,2 Send Message, Pin A27

Acknowledges Message Available and initiates such subsidiary operations
as may be necessary to prepare the reader to transmit a character of the message,
No such operations are necessary with the combination of CX805 Reader and
322054 Reader Driver, with or without the 322079 Alarms and Automatic Control 237
Card.

2.2.3 Send Ready, Pin A29

Acknowledges Send Message, and confirms the performance of subsidiary
operations necessary to prepare the reader tosend a character of the message.
No such operations are necessary with the combination of CX805 and 322054
Reader Driver, with or without the 322079 Alarms and Automatic Control Card;
Send Ready is a direct loop-back of Send Message.

2.2.4 Present Character, Pin B32

Present Character acknowledges Send Ready and indicates to the set
logic that the distributor (parallel to serial converter) to which the
message is to be sent is prepared to accept a character, and that the reader
should place a character on its parallel signal output. Present character,
once advanced, cannot be withdrawn prior to completion of the distributor
character sample without loss of a character,

NOTE: REVISION INFOR- |

2.2.5 Character Available, Pin A31 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. | .
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2.2.5 Cont.

Character Available acknowledges present character and indicates
to the set logic that the distributor should sample the reader parallel
signal output. Character Available remains on until, at the end of the
distributor character sample, Present Character is turned off.

3.1 Operation

3.1.1 Message Available, Pin B20

Message Available, Pin B20, is controlled by MLC2 outputs 12 and 8.
These two gates are enabled while there is no tight tape (Pin B21) or tape
out (Pin B23) signal from the reader. In this condition MLC3 inputs 4 and 5
are high, placing a low on MLC3 inputs 9 and 10, which drives MLC3 output 8
and MIC2 inputs 13 and 11 high.

A low on Run, Pin A24, will start the sending cycle. Run may be
controlled by logic external to the reader driver, or, if strap A is installed,
by the reader bat handle N.O, Contact. In either case, a low on MLC1 input
10 drives MIC!1 output 8 and MLC2 inputs 1 and 2 high. All inputs to MLC2-12
are now high, forcing MIC2-12 low, indicating Message available., MLC1 output
8 high also enables MIC3 output 11, This is done to prevent continuous display
of an alarm light on Tape Out, when it is not intended that the reader should
run. )

MLC2 output 8 holds Message Available, Pin B20, on, in case Run, Pin
A2l,, goes high while a character is stored in the reader buffer storage level.
The "Character Stored" Latch (CSL) is set when the buffer storage contains a
character. This places a high on MLC2 input 10. If MLC2 output 8 is enabled,
(with a high on MLC2 input 11) and Automatic Stop, Pin B19, is not low,
Message Available will continue low until the buffer storage is clear (CSL
Reset). Automatic Stop, Pin B19, low, disables this feature when the
reader is stopped by a detected control character, such as DC3 or EOT, or
when the reader is stopped by a line disconnect (NORMALIZATION). The
Zeature is also disabled on Tight Tape or Tape Out, through MLC3 outputs

and 8.

3.1,2 Operate Magnet Control

With Run, Pin A24, low and a low output on Message Available, Pin B20,
the reader has indicated readiness to send a message. In preparation for
sending the message, a character will be read from the tape into the buffer
storage level.

To read a character, the CX805 Operate Magnet must be picked up.
This magnet is operated by magnet driver MD and controlled by the magnet
driver latch (MDL)., MDL is set or reset by the matrix formed from MIB1-8
and MILB2-8, NAND Gate MIB2-8 collects the conditions that determine the
state of MDL. These conditions are:

1. A "RUN" command :

]
MLC1 out 8 high (MIB2 input 10 high) NOTE: REVISION INFOR-
= j g & MATION MUST ALSO BE ! SEE ISSUE comal.
REFLECTED ON THE ISSUE 1 RECORD FOR chEr s
CONTROL RECORD, WHICH | PLETELIST OF SH
IS A PART OF THIS COMPRISING THIS
Ww.D.

DRAWING.
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3.1.2 Cont.
2, Not Tape Out:
Tape Out Latch (TOL) Reset (MIB2 input 12 high)
3. No character stored:
Character Stored Latch (CSL) Reset (MLB2 input 9 high)
b Clock pulse Two present:

Pulse amplifier Two ON, MIB1 inputs 12 and 13 low, MIB1 output 11
high, MIB2 input 13 high, LIB1 input 10 high.

If all of these conditions are as described above, MIB2 output 8
will be low, disabling MIB1-8 with a low on MIB1 input 9, and setting MDL
with a low on MIB1 input 4. MDL set turns on MD, picking up the CX OPERATE
MAGNET .

If any of these conditions are not met when clock pulse Two occurs,
MIB2 output 8 will be high, enabling MIB1-8, MLB1 output 8 will be low during
clock pulse Two, resetting MDL, turning off MD and releasing the CX operate
magnet .,

Clock Pulse Two, CP2, which permits pickup or drop out of the CX
operate magnet, is generated by a magnetic pickup on the main shaft of the
CX805. This pickup is placed as near the end of the CX read-feed cycle as
possible, so that the operate magnet may be fully picked up or released
between CP2 and the beginning of the next read-feed cycle. The read-feed
cycle time at 150 Baud, 10 bit, is 66.67 ms. Main shaft speed is 900 RPM,
The @P2 pick up coil produces a generally sinusoidal wave form when a
permanent magnet embedded in the CX805 flywheel passes it. The pickup coil
output wave has equal positive and negative half-cycles of about 3 volts
amplitude and 1 ms duration (at 900 shaft RPM). The negative half-cycle of
the output wave has no effect on the pulse amplifier, and may occur before
or after the positive half-cycle.

The positive half-cycle turns on the transistor of the pulse
amplifier (PA2). PA2, ON, holds MIB1 inputs 12 and 13 low which forces MIB1
output 11 high. This high output is connected to MIB2 input 13 and MIB1
input 10 to enable the magnet control matrix as described above. Clock
pulse one, referred to below, is produced in a similar way using PA1, and
MLD1-11, The two clock pulses are separated by 1/k of a main shaft cycle at
900 RPM, or 16.67 ms.

3.1.3 Reading a Character into Storage

MDL set (operate magnet picked up) places a high on inputs 2 and 12
of MLC1, enabling MLCi-11 and MIC1-3. When clock pulse one (CP1§ occurs
while these gates are enabled, outputs 11 and 3 of MIC1 will go low for the
duration of CP1. '
NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH ' PLETE LIST OF SHEETS

IS A PART OF THIS | COMPRISING THIS
DRAWING. I W.D.
|

SEE ISSUE CONTROL

1
1
I
]
1 'RECORD FOR COM-
!
!
]
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3.1.3 Cont.

CP1 occurs during the time that code reading contact closures on the
CX805 are valid.

With MDL Set and CP1 on, MLC1 outputs 3 and 11 are low. MIC1-3,
low, sets CSL, MIC1-11, low, resets the bit storage levels in the buffer
storage register. Bit storage latches with marking (closed) contacts will
revert to set as soon as CP1 is over. All others will continue reset
(spacing). At the end of CP1, the state of the buffer storage register
represents the character being read.

3.1.4 Character Stored latch (CSL)

CP1, occurring while the operate magnet is picked up (MDL set),
places a valid character in the buffer storage register as described above.
This event is indicated by a low on output 3 of MIC1, which sets the
character stored latch (CSL).

CSL, set, places a high on input 12 of MLA1. When Present Character,
Pin B32, is low, MLA1 output 6 and MLA1 input 13 will be high. MLA1 inputs
12 and 13 high causes a low on MLA1 output 11 and Pin A31, Character Available.

Present Character, Pin B32, low, indicates that the send control is
ready to accept a character from the reader; Character Available, Pin A31,
low, indicates to the s end control that a distributor should sample the
parallel data buss for a character from the reader and, through MLA1 output 3,
gates the stored character onto the parallel data buss.

When the distributor has read the stored character, Present Character,
Pin B32, will go high, causing MLA1 output 6 to go low. MLA1 output 6 low
ends Character Available by forcing MLA1 output 11 high, and, through the
single shot circuit (SS), resets CSL with a 1/2 ms low pulse. CSL, reset,
240 enables MIB2-8 through the occurrence of CP2, allowing MDL to remain set.
MDL, set, permits another character to be read just as described above.

If CSL is not reset before the occurrence of CP2, MIB2-8 will be
disabled, through input 12, MIB1-8 will be enabled, and MDL will be reset by
CP2, dropping out the operate magnet. With the operate magnet dropped out
no further characters will be read until CSL is reset., MLC2-8 will keep
Message Available, Pin B20, turned on (low) until CSL, reset, puts a low

( n

é;_ 3 L = input on MLC2 input 10. This arrangement prevents leaving a character in

S & storage when the reader is s topped by removal of RUN, Pin A24. Automatic

: § S g Stop, Pin B19 low, disables MLC2-8. When this lead is operated, the reader

§ o g’ 2 may be stopped with a valid character in the buffer storage register.

- '

o] § 52s Another condition under which the reader may be stopped with a valid
o= f‘_"’_f character in storage occurs if the "control character delay" option is
o v 4 x» Selected on the mode control card (8387 WD - CD, KSR, 8386 WD - CD, ASR).
2 |2 X When this option is selected, Present Character, Pin B32, will remain high for
= =g z _ 22 bits following the Present Character signal during which a control )
& . E £° character is read. CP1, like CP2, occurs in 1 character cycles (66.67 ms
2 é e i &= between repititions at 150 baud 10 bit, ie. 900 RPM). Thus, when a control
&, '3 Scharacter is read from the storage register, the following character in the
o4 Ez-‘ < gtape will be read into storage on the next occurrence of CP1, but Present
2 £ 45 S » =Character will not go low before CP2 occurs in the following cycle and the

operate magnet will be released. See timing diagram.
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3.1.5  2OFF SPEED® Operation

Reader operation is slightly changed when there is a difference
between the reader main shaft speed and the distributor clock rate. Reader
main shaft speed is normally 900 RPM (66.67 ms per revolution). The main
shaft speed will vary with line frequency.

The distributor clock rate at 150 baud is 15 characters per second
(66.67 ms per character). The clock rate is determined by a crystal
oscillator on the mode control card.

The reader driver card is designed to tolerate any degree of mismatch
between these rates, at character rates up to 300 baud.

The following table is drawn from the precer :‘..- section.

Input Conditions Response
1. CP2 + RUN + NO TAPE ALARM + NO CHARACTER STORED PICK UP MAGNET
2, CPy + MAGNET PICKED UP STORE CHARACTER
3. CHARACTER STORED + PRESENT CHARACTER SEND CHARACTER

Characters are always read into the buffer storage on the CP1 signal.
If the stored character is not read out of storage by the time CP2 occurs,
16.67 ms later, the CX operate magnet will drop out. This prevents reading
a new character into storage until the stored character is read out.

The distributor clock rate determines the time between occurrences
of Present Character. If the clock rate is fast, the distributor will accept
a character as soon as it is available.

The "pick up point" is the one-bit interval during which the distributor

samples the character presented on the reader parallel data buss. The end of
this interval is marked by the low-to-high transition of Present Character
(PC) which resets CSL through single shot circuit SS, and ends Character
Available through MLA1 input 13,

A character stored in the reader buffer storage register on CP1 may
be read out at any time thereafter. If the low to high transition of PC
occurs before the end of the CP2 immediately following, the operate magnet
will stay picked up, allowing a new character to be read into storage.

PC will be returned low by the send control circuit as soon as the
distributor completes serial transmission of the character just obtained, in
parallel, from the reader., If the distributor clock rate is fast, the time
between successive high to low transitions of PC will be short compared to
the reader cycle time. The pick up point will now be earlier in each
succeeding reader cycle, until characters are being read out as soon as they
are available. The pick up point will now be one bit time after CP1, where.
it will stay. In this condition, the time between the beginning of one
serially transmitted character and the next will be determined by the
reader main shaft speed while the bit rate of the character is determined
by the distributor clock. ,

NOTE: REVISION INFOR- 1

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
DRAWING. : W.D.
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30’05 Conto

If the clock rate and main shaft speed are identical, the pick up
point will remain stationary somewhere between CP1 and CP2,

If the clock rate is slower than the reader main shaft speed, the
pick up point will drift toward CP2, This drift will continue until the
low-to-high PC transition, marking the end of the pick up interval, occurs
after CP2, The operate magnet will now drop out, to be picked up again
when both PC and CP2 are on. The next character in the tape will be read
into storage on the CP1 immediately following. With PC already low, the new
characters will be read out as soon as it is available. The start-drift-
restart cycle will continue as long as the speed difference remains., If
the time difference per reader cycle is O.1 ms, the restart will occur after
100 characters.,

900 RPM main shaft speed = 66.67 ms/cycle
CP1 to CP2 time interval = 16.67 ms
16.67 ms less 1 bit time (for pickup) = 10 ms

O.,1 ms drift/cycle = 1/100

10 ms

This mode of operation permits the CX reader, nominally 150 WPM
speed, to send at 100 WPM, and permits a simple "one step" circuit to be
added.

3.1.6 One Step Circuit

Operation of the "one step" switch N.O., Pin B31, sets the one step
latch (OSL) through MLA3-3, Integrater R38-C1, MLA3-6 and Coupler C3-R9.

0SL, set, institutes a run command, (low on Input 9 of MLC1) which
causes the reader to read and store a character as described in 3.1.4 above,
Storing the character will set CSL, which resets OSL through MLD1-6 and
Coupler C9-R16. This operation causes one character to be stored and
read out for each operation of the switch. This convenience feature permits
the message tape to be advanced one character at a time, to facilitate
tape editing or tape positioning.

3.1.7 Paper Alarm Circuit

Lamp driver LD operates the RT Paper Alarm Lamp, Pin B33, under the
control of NAND Gate MIB2-6 and Inverter MLA3-8. Any low onthe input of
MIB2-6 will turn on the alarm lamp,

MIB2 input 1 is connected to Tape Out, Pin B23, through Inverter MLC3-3
and Gate MLC3-11, A low on MLC3 input 13 will inhibit the alarm indication
when the reader is not under a YRUN" command. Tape Out, Pin B23, is controlled
by the CX805 Tape Sensing Pin Contact.

MIB2 input 2 is connected to the CX805 Tape Out Contact Pin B21,
If the tape handling equipment used provides other contacts to sense Tight
Tape, such contacts should be connected between P:LRORZLM CM&F& Ground,
. : N -
REFLECTED ON THE ISSUE + RECORD FOR COM-

CONTROL RECORD, WHICH : PLETE LIST OF SHEETS
IS A PART OF THIS | COMPRISING THIS

DRAWING. : W.D.

T
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30107 Cont.

MIB2 input 4 is connected to the Paper Alarm, do not answer input
Pin B24. This input is normally connected to the tape supply sensing arm
of an associated tape punch.

: With no alarm present, MIB3-3 sets the Receiver Selectable latch,
RSL. This set signal will be removed when the alarm condition occurs. At
the end of an "On Line" message, Receive Message, Pin B34, will go high.
Through Integrator R39-C2, MIB3-6 will then reset RSL if an alarm condition on
Pin B24 has removed the set signal,

RSL Reset forces MLA3 output 11 high, which runs off the Receiver
Selectable Lead, Pin B30.

Paper alarm, disconnect, connected to input 5 of MIB2, removes
Receiver Selectable directly through MLA3 input 13. This signal is used
where it is desired to terminate an On Line call on the basis of a low
receiver paper supply.

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.0.
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NOTES.

ALL VOLTAGE DC. UNLESS OTHERWISE
SPECIFIED.

ALL RESISTANCE VALUES IN OHMS, UNLESS
JOTHERWISE SPECIFIED.

ALL CAPACITANCE VALUES IN MICROFARADS,
UNLESS OTHERWISE SPECIFIED.

TERMINAL DESIGNATIONS ENCLOSED IN
PARENTHESES ARE FOR REFERENCE ONLY,
AND ARE NOT MARKED ON COMPONENT.
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165027

120 ol 630—
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—y
R R
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'O- FIELD,UNLESS OTHERWISE SPECIFIED.

9,

6 INDICATES CIRCUIT GROUND.

,—J—7 INDICATES CHASSIS GROUND.
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T.T.- TIGHT TAPE.  MTR.- MOTOR.

BH.-BAT HANDLE.  SEL.-SELECTOR.
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MESS-MESSAGE.  EO.T -END OF
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AUTO.-AUTOMATIC.  N.C. - NORMALLY CLOSED.
CHAR-CHARACTER.  N,0. - NORMALLY OPEN.

S -NUMBER:

CIRCUIT_CARD PIN NUMBER IS THE SAME AS

CONNECTOR SHOWN.

ROR DRIVER - CIRCUIT CARD NAME.

Z108- . CARD LOCATION IN ELECTRICAL
SERVICE UNIT.

mﬂg CARD WDP FOR ASSOCIATED

COMMON VOLTAGE INPUTS TO ALL CIRCUIT
CARDS.

VCC.-PIN |

GRD-PIN2
+l2V. - PIN35
-12V - PIN36
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L 4 8355uD

SEE ISSUE CONTROL

ACTUAL WIRING DIAGRAM FOR THE R-T Issue RECORD FOR COM-

ELECTRICAL SERVICE UNIT YESU803 Page 1C of ,C PLETE LIST OF SHEETS

USED ON MODEL 37 COMPRISING THIS
W.D.

1. PAGE NUMBERING

This WD congists of three sections: the issue control (and notes),
the network listing index pages, and .the network listing pages.

Page 3 of 4 means the third page of U4 issue control sheets.

Page 2X of 11X/30 is the 2nd page of 11 index pages in a WD
having 30 total pages.

Page 10 of 15/30 is the 10th of 15 netvork pages in a WD
having 30 total pages.

2. ISSUE CONTROL SHEETS

The issue control sheets contain the release information and notes
pertaining to the WD.

3. NETWORK LISTING INDEX

The index pages list components and pin designations in alphanumeric,
alphabetical and numerical order and indicate the number of the network
(net) in which each appears.

L. NETWORK LISTING

All pins with the same network listing number are electrically common.
Any pin is connected to the pin listed immediately below (see sample
net 0001). Where a pin is connected to two succeeding pins, one of
the following pin designations will be indented, thereby indicating

249 that the original is connected to the pin below it and to the indented
‘ pin (see sample net 0002). - "here a pin is connected to more than two

succeeding pins, additional indented columns will be used. The orig-
inal pin is connected to all the pins at the end of the columns of
dots and to the indented pin immediately below, (see sample net 0003).
There is no direct connection betveen a pin and one listed below and
in a column to its left.

5. 1ssue 2 added the following wires:

FROM TO FROM TO
XZ108-A6 TB112-F14 XZ108-A33 TB112-D14
XZ108-A7 TB112-E14 XZ108-B22 TB112-F3
XZ108-A8 X2107-8 XZ108-B25 TB112-G3

{

-~ NOTE: REVISION INFOR-
MATION MUST ALSO BE
REFLECTED ON THE ISSUE
CONTROL RECORD, WHICH A
IS A PART OF THIS 2
DRAWING.




veLavvees

® NETWORK LISTING (TABULAR WIRING DIAGRAM)

ISSUE  CONTROL

TITLE

ACTUAL WIRING DIAGRAM FOR THE R«T: ELECTRICAL SERVICE UNIT YESU803
WIRING DIAGRAM ISSUE -JUSED ON DATE 20 w
8355 WD X 1 | MODEL 37 6/30/68 PAGE oF

D

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

p—

) DRAWING.

SAMPLE NETWORK (ARROWS SHOW CONNECTIONS)

(Wet | Component Pin )
0001 | TBS001 A 1

‘0001 735009 H'9

0001 | TB5011 A 1

0002 | TBS001  BS

0002 | 885001 cl1

0002 | o|TB5002 B 6

0002 | «|PS5002 J 3

0002 | «|+|TBS001 D 2
0002 .o ¢|TB5002 Cc 6
0002 | «[+|TB5002 AlO
0002 | «|TB5001 Kk 5

0002 135011 B S

0003 | TBS011 B 6

0003 rgso1z B S

0003 | « ~TB501¢ A 8
0003 | o|efe]e 135014 A2
0003 | o|e|e|TBS014 B 5
0003 | «|o¢|TBS014 B 6
0003 | ofo] 785014 D 3
0003 | o[TBSCI4 E 9

0003 Tgsoo9 E10

L _

SEE -1SSUE CONTROL

RECORD FOR COM-
PLETE LIST OF SH'
COMPRISING 1.5
W.D.

[voe |

nC>
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NOTES .
SIGNATIONS ENCLOSED IN o ' 8355WD A
TERMINAL DESI REVISION INFORMATION MUST ALSO BE
PARENTHESES ARE FOR REFERENCE COMPONENT LOCATION REFLECTED ON THE ISSUE CONTROL REC-
ONLY AND ARE NOT MARKED ON THE ORD, WHICH IS A PART OF THIS DRAWING.
COMPONENTS. REVISIONS
NAMES SHOWN IN CIRCUIT CARD CONNECTOR | 1SSUE DAT AUTH. NO.
LOCATIONS INDICATES THE FAMILY OF CARDS| | = € _Au
TO BE USED IN THOSE POSITIONS. | 1_[i2-6-68 [i97I0-R
THE NUMBER IN PARENTHESES SHOWN IN |
CIRCUIT CARD CONNECTOR LOCATIONS | POWER CORD
INDICATES THE NUMBER OF CONNECTOR PINS. j (1825100
(36)—148440 CONNECTOR _
(72)—-193263 CONNECTOR RT INTERFACE CABLE
(326574)
*— mmcnsss (LOCATION OF POLARIZING
TABS, 148459, ( THAT IS-SLOT 6 IS
R-T SET CABLE
BETWEEN PINS 687.) i A (]
N.O. —NORMALLY  OPEN
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CABLE ASSEMBLY 326574 IS PART OF THE X
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B 1 REVISION INFORMATION MUST ALSO BE* 8355WD |
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SEE PAGE  3C FOR NOTES. ‘ 55w0
- - ! . A
e Rt growes Mo CABLE TERMINATIONS. S || 83
Q- INDICATES TWISTED PAIR, NUMBERS ENCIRCLED INDICATE PAIRS. 80 WHLCH 1S PAT 0F TS, prawin REVISIONS
. ISSUE DATE AUTH. NO.
R-T INTERFACE CABLE R-T SET CABLE 1=t |i12-6-68 i -
CABLE NO. 326574 (SEENOTESE) CABLE NO. 326571 |
b
TBI1I2 CONN. TERM. WIRECOLOR.] TBII2 CONN. TERM. WIRE COLOR. |
1B P310 24 W-BR 1A P31 8 BK-S
Ic P310 19 R-BL 2A P31l I BR
10 P310 20 BR-BL 2C © P3I1 i4 W-BK-0
1E P 310 21 BK-BL 2D P31 35 RY ]
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2K P 310 10 BK-S 4A H 3 o —
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4E P 310 3 BK-G oC P3I 10 BK 1
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RM- 151696 (9-65)

TYX® NETWORK LISTING (TABULAR WIRING DIAGRAM) - INDEX

(XTUAL WIRING DIAGRAM FOR R-T ELECTRICAL SERVICE UNIT YESUSO3 |

8355WD 3 MODEL 37 05701769 PAGE I1X oF )

ﬁ COMPONENT PIN NET \ ﬁ COMPONENT PIN NET j ﬁ COMPONENT PIN ‘NET 1
. PEEZ TBITZ I [0001 | 0041 [XZ108 A29 0040
R TBl12 2 |0002 0062 XZ108 A30 |0028
Sxilow TBl112 3 |0003 0043 x2108 A3l |0057
w222 |TBl12 4 {0004 0044 x2108  A33 (0036
223z TBl12 5 |0005 TBl12 14 |0045 XZ108 34 |0062
~SE=5 |TBl12 6 [0006 18112 16 |0066 xz108 1 |oo10
SEa&3= . |TBl112 T |0007 18112 17 |0047 XxZ108 2 |oo11
——————————— 18112 8 |0008 18112 18 |0048 X2108 3 |oo01
=&352 18112 9 |0009 1B112 1 |0049 X2108 4 (0003
28EE 18112 10 |0010 TB112 2 |00s0 XxzZ108 5 10002
z<Egs 18112 11 o011l TB112 3 |0051 X2108 B 6 (0004
283Z8. TB112 12 |0012 18112 4 |0052 X2108 7 |0017
=2g%%= . |1Bl112 13 |0012 18112 14 |0053 X2108 s |ool18
=z52>2 (18112 1¢ [0013 78112 16 |00%4 X2108 9 |(0016
EEdEZ |TBl112 17 |0014 TBll12 17 |0055 XZ108 10 |0015
Z2&3235 (71Bll12 1 |oo01s TB112 18 |0056 Xx2108 11 |0020
' TBll2 2 |o00l6 18112 1 |0057 x2108 12 |0022
TB112 3 {0017 1B112 2 |0058 xzl08 13 |oo21
TB112 4 |0018 18112 3 |0059 XZ108 14 {0019
TBl12 5 (0019 IBl112 G ¢ |0060 xz108 15 |0005
18112 6 |0020 TBl12 16 |0061 x2108 16 |0007
TB112 B 7 |0021 iBll2 17 0062 Xxz108 17 | 0008
TB112 B 8 |0022 TBl12 18 |0063 xz108 18 | 0006
TB112 B 9 |0009 18112 1 |o006e x2108 19 [007S
TB112 Bl0 [C210 18112 H 2 |0065 Xz108 B20 | 0027
TR112 Bll |COl1l 18112 H & |0066 Xz108 B21 | 0050
TB112 Bl2 |0012 TBl12 H16 |0067 xz108 B22 | 0051
256 TBl12 Bl13 |0012 iBlle H17 {0068 X2108 B23 [0058
18112 Bl4 |0013 TBl12 H18 | 0069 X2108 26 | 0031
TB112 Bl6 |0023 TBl12 J 1 [0070 X2108 25 | 0039
TB112 B17 |002¢ 18112 J & (0071 XZ108 26 | 0026
18112 B18 | 0025 rBll2 Jlé 0072 xz108 271 | 0065
TBl12 Bl9 [0026 18112 J17 | 0073 xz108 B28 (0070
] TBl12 C 1 |0027 TB112 J18 | 0074 xz108 830 [ 0029
| TBll2 ic 2 |0028 18112 K 1 [007S xz108 B31 | 0043
‘ TBl12 iC 4 |0029 iBll2 K 2 |0076 xz108 B32 | 0049
18112 c 9 |oo0ll XZ107 1 |o010 X2108 33 |003S
TB112 C10 |o00l1 XZ107 2 (o011 x2108 34 | 0034
18112 Ccll |ooll XZ107 3 |00l xz108 B35 |0012
18112 clz |ooll XZ107 & |003¢ x2108 36 |008)
TB112 Cc13 |oo0ll x2107 5 [00s2 xZ110 1 [o010
TBl112 Cls |0011 x2107 6 | 0023 xz110 | 2 |ooll
TB112 Clé | 0030 xZ107 8 [0076 xZ110 5 gg;l
Tell2 Ccl? |0031 xZ107 9 | o026 xz110 6 6
18112 1 |0032 | . [x2107 16 gglz xzilg 7 :gzg

TBl12 2 |0033 'XZ107 15 13 xz11 s

18112 & |0034 XZ108 A 6 |0053 x2110 9 |006e
18112 D 9 |003% XZ108 A 7 | 0045 x2110 10 | 0037
18112 Dl4 | 0036 XZ108 A 8 |0076 xZ110 12 {0067
TB112 D16 |0037 xZ108 A22 [0061 xz110 13 (0038
TB112 D17 |0038 X2108 A23 (0033 x2110 le (0062
TBl112 D18 |0039 XZ108°  A24 | 0064 x2110 15 0055

7Bl12 E 1 |0040 ) (xZ108 A27 0032 ) (xz1l0 l6 [0073




T8LBYVPE

X

NETWORK LISTING (TABULAR WIRING DIAGRAM) - INDEX

c:
ACTUAL WIRING DIAGRAM FOR R-T ELECTRICAL SERVICE UNIT YESU803

~

WIRING DIAGRAM

ISSUE USED ON

DATE

L-0355“0 3 MODEL 37 05/01/69 PAGE  2X OF )
( COMPONENT PIN NET N r COMPONENT ’ PIN NET w f COMPONENT PIN NET w
X2110 17 |0068
XZ110 18 | 0048
Xz110 19 {0039
XZ110 20 | 0063
X2310 -8} | 00%6
XZ110 é2 |0074
XZ110 23 | 0069
xZ110 26 (0071
XZ110 28 | 0060
XZ110 29 | 0030
XxzZ110 35 (0012
XZ110 36 |0013
X2207 22 | 0010
Xxz207 23 | 001}
X2207 25 | 0066
X2207 27 (0052
X2207 29 (0071
x2207 33 0044
X2207 34 | 0045
X2207 35 (0012
X2207 36 |0013

# OF PINS =| 180

END OF [LIST]NG
L W, L, J _ w,
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NOTE:

SEE ISSUE CONTROL RECORD FOR COM-

REVISION INFORMATION MUST ALSO BE

PLETE LIST OF SHEETS COMPRISING THIS

W.D.

REFLECTED ON THE ISSUE CONTROL REC-
ORD, WHICH IS A PART OF THIS DRAWING.

s - 151008 (9-08)

FYX" NETWORK USTING (TABULAR WIRING DIAGRAM)
foTUAL WIRING DIAGRAM FOR ReT ELECTRICAL SERVICE UNIT YESU803 4]
WIRING DIAGRAM ISSUE USED ON DATE
L 8355wD 3 MODEL 37 05/01/69 |Pace 1 oF J
ﬁNET COMPONENT PIN r NET COMPONENT PINF ﬁ
0012 | XZ108 835
0001 | 18112 Al 0012 | x2207 35
0001 | x2108 B 3 0012 | x2107 le
0002 | 78112 A2 0013 | Tell2 8lé
0002 | xZ2108 8S 0013 | 718112 Alé
0013 | x2110 36
0003 | TB112 A3 0013 | x2108 B36
0003 | x2108 B & 0013 | x2207 36
0013 | x2107 15
0004 | TB112 A&
0004 | x2108 B 6 0014 | TB112 Al7
0014 | X2107 3
0005 | TB112 AS
0005 | x2108 B15 0015 | TB112 B 1
0015 | x2108 810
0006 | TB112 A6
0006 | x2108 B18 0016 | TB112 B 2
0016 | x2108 B 9
0007 | TB112 A7
0007 | x2108 Blé 0017 | TB112 83
0017 | xZ108 87
0008. | TB112 A8
0008 | XZ108 B17 0018 | 18112 B 4
0018 | x2108 B 8
0009 | TB112 A9
0009 | TB112 B 9 0019 | TB112 B S
0019 | xZ108 Blé
0010 | TB112 B10
0010 | TB112 Al0 0020 | TB112 B 6
0010 | xz110 1 0020 | x2108 811
0010 | x2108 B 1
0010 | x2107 1 0021 | TB112 8 7
0010 | x2207 22 0021 | xz108 813
0011 | TB112 Cc 9 0022 | TB112 B 8
0011l | TB112 c10 0022 | x2108 R12
0011 | TB112 c1l
0011 | « TB112 C12 0023 | TB112 Bl6
0011 | « TB112 c13 0023 | x2107 6
0011 e TB112 Cla
0011 | TB112 B11l 0024 | TB112 R17
0011 | TB112 All 0024 | xz108 R26
0011 | xZ110 2
0011 | xz108 B 2 0025 | TB112 B18
0011 | x2107 2 0025 | x2207 36
0011 | X2207 23
0026 | TB112 R19
0012 | TBl112 Al2 0026 | X2107 9
0012 | TB112 B12
0012 | TB112 B13 0027 | 18112 c1
0012 | TB112 Al3 0027 | xz108 R20
L0012 | x2110 35 L »




RM- 151698 (9-63)

vvvvvv

fTETUAL WIRING DIAGRAM FOR R=T ELFCTRICAL SERVICE UNIT YESU803

5

L 8355WD 3 MODEL 37 05/01769 |PAcE 2  oF J
('NET COMPONENT PIN r NET ‘ COMPONENT PIN \
0028 | TB112 C 2 0045 | x2108 A7
0028 | x2108  A30 |
0046 | TB112 Ele
0029 | TB112 € & 0046 | X110 9
0029 | x2108 B30
0047 | TB112  E17
0030 | TB112  Cl16 0047 | x2110 12
0030 | X2110 29
0048 | TB112  E18
0031 | TBl12 C17 0048 | X2110 18
0031 | x2108 B2
0049 | TB11l2 F 1l
0032 | TB112 D 1 0049 | x2108  B32
0032 | xz108  A27
0050 | TB112 F 2
0033 | TB112 D 2 0050 | xz108 821
0033 | x2108  A23
0051 | TB112 F 3
0034 | TB112 D 4 0051 | x2108  B22
0034 | X2108 B34
0036 | x2107 “ 0052 | TB112 F 4
o 0052 | xz107 5
0035 | TB112 D 9 0052 | x2207 27
0038 | x2108 B33
0053 | TB112  Flé
0036 | TB112 Dl 0053 | x2108 A 6
0036 | X2108  A33
0054 | TB112  F16
0037 | TB112 D16 0054 | x2110 6
0037 | xZ110 10
0oss | Tel12  F17
003s | TB112 D17 0055 | x2110 15
0038 | x2110 13
0056 | TB112  F18
0039 | TB112 D18 0056 | x2110 21
0039 | x2110 19
| 0057 | 18112 G 1
0040 | TB112 E 1 0057 | xz108 A3l
0040 | XZ108  A29
ooss| 18112 G 2
0041 | TBI12 E 2 0058 | xz108 823
0041 | X2108  A22
0059 | TB112 G 3
0042 | TBI12 E 4 0059 | x2108 825
0062 | XZ108  Adé - |
0060 | TBI12 G &
0043 | TB112  EL0 0060 | X2110 20
0043 | x2108 B3l
0061 | TBl112  Gl6
0044 | TB112  El12 0061 | xZ110 5
0044 | x2207 33
0062 | TB112 G617
L0045 | TB112  Ele L0062 | x2110 16 y
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TELE

TveE

NETWORK LISTING (TABULAR WIRING DIAGRAM)

FLETUAL WIRING DIAGRAM FOR R=T ELECTRICAL SERVICE UNIT YESUB03

W
)

[f“g;;;:g‘ 3 MODEL 37 05/01/69 §pAGE 3 oF
ﬁNET COMPONENT PIN ﬁNET COMPONENT PIN W
0063 | TB112 Gl8
0063 | XZ110 20
0064 | TB112 H 1
0064 | xZ108 A24
0065 | TB112 H 2
0065 | x2108 827
0066 | TB112 H &
0066 | X2207 25
0067 | TB112  Hl6
0067 | xZ110 8
0068 | TB112 H17
0068 | x2110 17
0069 | TB112 H18
0069 | x2110 23
0070 | TB112 J 1
0070 | x2108 B28
0071 | x2207 29
0071 | TB112 J
0071 | x2110 26
0072 | TBl1l2 J16
0072 | xz110 7
0073 | TB112 J17
0073 | X2110 16
0074 | TB112 J18
0074 | xZ110 22
0075 | TBlle K1
0073 | x2108  B19
0076 | TB112 K 2
0076 | x2107 8
0076 | x2108 A8
NUMBER OF WIRES = 104
L END OF LISTING L y




ISSUE CONTROL RECORD 8365WD

NOTES SUPPORTING CONTENTS SHEET ISSUE REVISIONS APPLYING TO
. HIS CONTROL RECORD
| No. [T 8 i2[13]14 ]
NFORMATION S— 3/4|5(6|7 9 |lojliiji2 S|16]17]18 |19 Iese T —are AUTH. NO.
WIRING FIELD ,CABL MBLIES, AND =+ el L.
CATEGORY NO. CONTROL PANEL LAYOUTS. I X H ?us:?g 68 BSGGZB R
SEE SHEET | OF WIRING DIAGRAM . = 3
PR NOTES. WIRING FIELD CONNECTIONS FOR YESU 805 » 9686
WIRING FIELD CONNECTIONS FOR YESU 807 3 X
WIRING FIELD CONNECTIONS FOR YESU 809 a
CONTROL PANEL MARKINGS FOR »
YESU 805, 807,809 5
R-T WIRING FIELD CONNECTIONS,(YESUS03) 5 X

R-T CONTROL PANEL MARKINGS (YESUB803)

ISSUE CONTROL
SHEET_L_OF _\__

ANALYSIS
CHART
FOR
MODEL 37
CONTROL
PANEL
ARRANGEMENTS

WD NUMBER 8365 WD
DRAWN W.PB. CHK

ENGD. MJUR. [apeo. A0]
TELETYPE

CORPORATION

| 8365WD
P i

|
| o



|
' | | 3 | ‘ | s | ‘ ’ 1 . ’ |
NO. NOTES
oo | 8365WD |+
ol L | '
BL- BLUE P-PURPLE | REVISIONS
G - GREEN Y-YELLOW i
O - ORANGE W-WHITE ISSUE DATE AUTH. NO.
2. | N.O.- NORMALLY OPEN |_[9-30-68 [19568-R
N.C.- NORMALLY CLOSED FIGURE | FIGURE 2 FIGURE 3 NOTE: 2| 1-15-69 96482
L - LAWP 326566 327807 32657 RELECTED O T s conr, e, |—— -2 2489 | 96067
3. | ASSOCIATED CABLE ASSEMBLIES: 32657I WIRING FIELD CABLE ASSEMBLY _ ORD. WHICH IS A PART OF THIS DRAWING.
327601 (TBIIl RO,KSR,ASR) CABLE ASSEMBLY (RT ONLY)
4. | IN ARRANGEMENTS THAT USE 3 CABLES. A TBII2 R-T) ‘
327807 CABLE ASSEMBLY MUST BE ORDER- ( |
ED SEPERATELY.
(SEE NOTE 6) |
5. | INARRANGEMENTS WHERE 2 CABLES ARE ‘ —( SEE NOTE 10) .
SUPPLIED, BUT ONLY ONE SWITCH IS USED. ABCDEFGHUJK
SPARE CABLE TO BE TIED BACK INTO CABINET] FEEEREEEBEEREEN NI
‘ - .
6. | POWER CONNECTIONS FOR 327807 CABLES: e mmssummsms Y-BR (N.0.) - Y-BR (N.0.)
CABLE | WIRE COLOR | WIRING FIELD 3assssnsnns BK (SWITCH COMMON GRD) —BR |
TERMINAL NO. s uEEEBREEESE (LAMP COMMON +12V)6 6-BR (N.C.) (LAMP COMMON +12V) 6 =] - - 6-BR
BK cl2 I N EEEERENRN] | o | <« |
A (] Al2 IR NERENN] (LAMP)S-BR—— (LAMP) S-BR - |
B BGK 2:: 7 s e e EESEES " 3 _‘
B o1 Gassssssnssn Y-R (N.0.) M| TEHH——Y-R(NO) |
c 3 S SesEmEBEERES Jp— P _/_-_..l ® |
e smessnnnss G-R(N.C.) L. 6-R (N.C)
7. | PROGRAMMING: femmsunu8nn : 2 2 <
2 s m m BB BB B [ ]
|.THE STANDARD ARRANGEMENTS ARE AS MP)S-R -
FOLLOWS. HEIEERERER R (LAMP) (LAMP) S-R » = c }
TELETYPEWRITER ARRANGEMENT s ss mumunns Y-BL(N.O) s e Hr = v-BL (NO)
SET IS s e e mEEEES ] o ] -1
RO 2 (I N NN ENNNENN] - G-BL =
KSR 5 T EEEREEBERRE 3 G-BL (N.C.) v ,
ASR 10 ISs s s s e B EEBS 3 =
2. TO CHANGE ARRANGEMENTS HEITREELEREERE (LAMP) S-BL —— (LAMP) S-BL— " =
1. DETERMINE FUNCTION REQUIRED 0m ss sssuwnsss | |
A. USING SHEETS 2,3,4,5 FIND LOCATION Y-P(N.O.) - Y-P (NO.)
OF FUNCTION ON WIRING FIELD. VIEWED FROM CARD SIDE —— —_— A1 o
B. ASSIGN POSITION TO FUNCTION
SELECTED ON CONTROL PANEL. OF SERVICE UNIT. 4 G-P(N.C.) © = 6-P (N.C)
C TN SIS T ad| Mg
COLOR (LAMP) S-P p ——
SELECTION IN B. (LAMP) S-P » -
D. CONNECT WIRES TO TERMINAL - e —-
BOARD TBIII, IN ACCORDANCE WITH ] BL-Y (NO) - - BL-Y (NO) ¢ D
DATA OF A. —m BK (SWITCH COMMON GRD)
8. | SEE SHEET 6 FOR R-T CONTROL PANEL 5 G-Y(N.C.) 5 - G-Y (N.C)
ARRANGEMENTS. ARRANGEMENT NO. | IS - SEE ISSUE CONTROL RECORD FOR COM-
THE STANDARD R-T ARRANGEMENT. (LAMP) S-Y- (LAMP) s-Y " m PLETE LIST OF SHEETS COMPRISING THIS
TO CHANGE R-T ARRANGEMENTS FOLLOW ~ WD.
| THE PROCEDURE OUTLINED IN NOTE 7 Y-W (N.O.) L = YW (N.O)
SECTION 2, USING SHEET6 FOR WIRING R ] =i -9 SHEET | .
INFORMATION. SWING) N ]
G-W(N.C. © G-W (N.C.)
9. | ALL VOLTAGES DC UNLESS OTHERWISE S) 6 < ANALYSIS
SPECIFIED. - CHART
- (LAMP)BL-W (LAMP) BL-W ——— » m FOR
10. | POWER CONNECTIONS FOR 326571 CABLE: . ‘ o~ MODEL 37
WIRE COLOR | WIRING FIELD = - CONTROL
TERMINAL NO. PANEL ¢
G BI12 ARRANGEMENTS
G-BR B 14 |
G -BL B I4 3
BK cl0
1. | % TWO LETTER SUFFIX DENOTES ELECTRICAL APPROVALS
SERVICE UNIT VARIATION. D AND R EOF M _—
12 | ASSOCIATED (327807) CABLE ! A )
ASSEMBLIES TO BE LABELLED NEAR ‘ 4 )
CONNECTOR AS FOLLOWS:
CABLE LOCATION | PART NO. 4 E- NUMBER
A 79267 RM
8 79268 RM FIGURE 4 PROD.NO.  8365WD
c 79269 RM 'FIGURE 5 F
(VIEWED FROM FRONT OF UNIT) DATE 4-10-68
13 | ADD STRAP 327842 ON TBIll FROM LOCATION A LOCATION B LOCATION C (VIEWED FROM TOP OF R-T) PD.FILE NO. G-A354AA
613 TO DI2.
At |a2 [ a3 |as |as [ae ||, PAPER (|81 B2 |83 |Ba [BS5 |B6 || LOCAL | fci [c2|c3 [ca|c5|ce 6|s|a|3|2], DRAWN RJP  |CHKD.
ADVANCE RETURN y
ENGD. M JR APPD. M'
| CORPORATION .
3
] TC 434 (2-03) ] ' l 3 4 5 6 71 8 I 9 I :
| .
/ i



? |

SEE NOTE 10

SEE SHEET | FOR NOTES.

ELD CgNNECTIONS
(SEE FIGURES 183)

R-T

PANEL MARKINGS
CONTROL (YESU 8033

(SEE FIGURE 5)

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

8365WD

REVISIONS

NOTE}I "

POSITION NO.

ISSUE DATE
— 1 19-30-68

AUTH. NO.

9568-R

N.O.

NC.

N.O.

NO.

N.C.

N.O.

N.O.

NO.

MARKINGS

Y-w

G-W

BL-W

BL-Y

S-Y

Y-P

G-P

Y-BL|

S-BL

Y-BR

ASSOC.| WIRING
YESU. | ARRGT
NO. NO..

6 5 | 4

11

~ 2 |i- 15-69 96482

F9

D9

ElO

FIO

El4

Fla

EIB3

DI3

EI2

Fi2

DI2

Ell

| 803/--| AA

TAPE REAdER
ALARM STEP

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

SHEET 6

ANALYSIS
CHART

FOR
MODEL 37
CONTROL
PANEL
ARRANGEMENTS

APPROVALS

D AND R

y 49

EOF M
(@

E-NUMBER

PROD. NO. 8365WD

| -
‘DA‘rE 4-18-68

P.D.FILE NO.
|orawN
ENGD.

G-A354AA
CHKD,
M.J.R. APPO.

REG..

TELETYPE

CORPORATION

8365WD

TC 404 3-00)

’ |




NOTES

I. WIRING LEGEND

DISTANT TERMINATING AREA

DISTANT TERMINAL DESIGNATION

/7/'—_'_wmms COLOR CODE

H

[MAG - PICK-UP COIL

’

B’MK: ‘| _.::j'
' 1]
L i S
2. COLOR CODE : ’
BK BLACK WY WHITE YELLOW
BR BROWN WG WHITE GREEN (Cx 805)
R RED W BL WHITE BLUE
O  ORANGE WP  WHITE PURPLE
Y  YELLOW WS WHITE SLATE
G . GREEN BK R  BLACK RED
BL BLUE BKY BLACK YELLOW
P  PURPLE BK G BLACK GREEN
S  SLATE RY RED YELLOW
WBK WHITE BLACK R G RED GREEN
WBR WHITE BROWN WBKY WHITE BLACK YELLOW
WR WHITE RED WBKG WHITE BLACK GREEN
WO WHITEORANGE WRY WHITE RED YELLOW

3. CONTACTS SHOWN IN UNOPERATED POSITION,

. NUMBERS ENCLOSED BY PARENTHESES ( ) ARE USED
FOR REFERENCE AND ARE NOT NECESSARILY SHOWN

ON THE PARTS.

. STRAP WITH %22 GAGE WIRE As INDICATED.

6. (@) INDICATES ADDITIONAL WIRES IN (71250 CABLE

ASSEMBLY.

ET108:147 b
TC295(6-54)

NORMALLY OPEN (SPACING) CONTACTS

(171730 CONTACT ASSEMBLY ONLY)

MAGNETIC PICK-UP COIL

8-30-BK

8-31-R
B-32-SHIELD

C

,
[

(1)

(2)

\

[]

]

]

[] [}
v

~’

J

PR
.
1
!
~—
~-

GROUND SCREW

? B-16-W-BK

CODE READING CONTACT
ASSEMBLY

( VIEWED FROM SOLDER TERMINAL END)

STRAP
*8-25-w-P —ganyd o
*B-24-w-BL gu2) g (234
*B-23 -W-G 063) 1 (30
*B-22-W-y -0(14) )J (40
"g-21 - W-0 dus) 3 (50
*3-20-W-R Jae) )1 (e
*B—|9— W-BR gun )0 (70
*B-26- W-BK {(18) I (8)0-
¥B-27-W-S 09 0 0
$5—|7— W-R-Y {(20) o (o0~

B
CONNECTOR (PLUG)
( VIEWED FROM RschTmLE END)

ox X x>
O EETECS
Ecorodafunkisssksih
L&nvn&.‘.i,&.ég%l.&%&o-:-gn
éééééééoééo’o}imﬁoéé
T
123456739%nm5mﬁwwm
19 202! 22 232425 56 2759293031 32333435 3¢
T P PP P L I P T
FTrrTTTrrrrrrrryg i
§x 2 | X
*;§;$2§§¥225,§555§T
éégzﬂéééé&&.l‘&g-'-' L0
R I R
T
BIT !
B-7-p #8 OPERATE MAGNET COILS
B-6-BL# 7 :
B-5-G %6 :
B-4-Y #5 j
B-3-0 %4
B-2-R #3
B-1-BR #2 1
B-8-BK # L B-14-W-BK-Y
B-9-S B-I5 -BK-Y
B-1FR-Y G ‘;
START-STOP |
B-10-BK-R (TIGHT-TAPE)
CONTACT ASSEMBLY
[~ ‘
(3)
B-18 - BK-6
B-28-R-G ‘(2”’ H=-
B-12-W-BK-6 —-_?_—-———:%

F

APE-OUT CONTACT
ASSEMBLY

11

n

DATE
2-23-60

-3 6-6-67

(2)

3

178l —J

CABLE ASSEMBLY

B-33-BK-Y
B8-29-R-Y
B-13- W-BK-Y

ACTUAL
WIRING DIAGRAM

CX READER

APPROVALS

PROD. NO.

5072 wD

DATE: 12-20-59

P.O.FILE NO. 3-47, 134 AA
DRAWN. R.B.B.|C .

HK
ENGD. J. F.K. |APPD

TELETY%'E.:"'

CORPORATION

7 5072WD _

ET-121481




1 2 — 3 1 4 . i 5 1 6 1 7

NO. NOTES

7828 WD

REVISIONS

1ssuE DATE AUTH NO.

START WINDING

SYNCHRONOUS MOTOR OPERATES SEE NOTE 8

ON REGULATED 60n,t1%AC ONLY

RYUN WHRDING

BLACK LEADS ARE KEYED TO
POLARITY BY MEANS OF OPPOSITE
CONNECTORS. ALL UNITS MUST
CONFORM—ATTACH GREEN LEAD
TO CRADLE WHICH IS GROUNDED
THRU THE BASE.

—h.' ]-- -

- ha

-

~14-67 6
| 7T-4-67

oflsfupd

-9~ 9

WIRE COLOR CODE STATOR

BK — BLACK

W - WHITE
START |CARACITOR

R — RED -
GR — GREEN CD
BL — BLUE

K

i —3 4 k— 2 [ —<?

Y — YELLOW . e
START RELAY

GR S A
o
THERMAL CUTOUT

-NOTE S
2,5,6

TO BE USED WITH 115 VAC.+10%] 2 ‘ B

SOURCE ONLY

YMU 2 SYNCHRONOUS MOTOR UNIT

INDICATES MALE CONNR.

_.{__<!INDICATES FEMALE CONN

LEAD FROM THERMAL CUT OUT
TO BE CONNECTED TO LIVE
SIDE OF AC POWER LINE. ACTUAL WIRING
| | | | DIAGRAM OF MODEL

37 MOTOR UNIT -

STARTING CAPACITOR YMU 2
VALUE 4Z:-48 MFD g
l
Tt 4w :
327828 0.3 120 ]
APPROVALS
OavoR | EOF M
/
/‘/ ,?/A L/’ "

E NUMBER

| PROD. NO.

| oare. /70765

| poFiLENnO, P T 4L
oRAwWN F¢ CMKD%A
! weo. F4/ 7| arro Z{L"‘.}t

| TELETYPE

CORPORATION

| 6| 7828 wD




| 1 ) 2

4

-

NO NOTES | 7874 WD
I.| WIRING LEGEND: —
VISIONS
N-3-W 1ssuL! Cavg ALTH NO
"\COLOR CODE (OSSR
DISTANT TERMINATING 3 eee ]
DESIGNATION. .-LG 0-Zagersyrs
——t— - - 95656
DISTANT TERMINATING X - (1) -BK (% R +7_[i1-14-68] 96411
AREA.
P-1-BL
2.|ALL WIRE 24 GA. UNLESS M-I2-G('|}(-)_C©
OTHERWISE SPECIFIED. | ()
3.|%DENOTES 186GA. WIRE R-1) -G (%) ' BASE GROUND
4.| TERMINAL DESIGNATIONS CONNECTION
ENCLOSED IN PARENTHESES P304
ARE FOR REFERENCE AND ARE
NOT MARKED ON COMPONENT. M |
5. cormlecw‘oa vuoewso FROM 181721
TERMINAL END.
‘ BASE CONNECTOR
6. ASSOCIATED CABLE:
306355 CABLE ASSEMBLY | 3
7.| ASSOCIATED SCHEMATICS: x @ >
7880WD (I/0), 8398WD (EIA) n = 7-}5
8.| COLOR CODE T PORT & == WP
‘BK - BLACK W - WHITE T CABLE = |
306355 (D] |2
BL-BLUE O - ORANGE (1) ~ [¢3) | ACTUAL WIRING
Y - YELLOW G - GREEN DIAGRAM
X H v FOR
MODEL 37
ﬂ*\molcxrss ONE PIN CONNECTOR (2) | |306320] | (4) BASE
— ] COMPOSED OF A 306355 PIN IN CORD (YB 800)
9 306359 HOUSING. TO
306358 SOCKET IN A 306360 MOTOR UNIT
HOUSING.
APPROVALS
O aANOR EoF M
10 MOTOR CORD ASSEMBLY 306320 /‘.-' :-}/1_ A
M-3-G —— \ |
wcz NC' ; E NUMBER 7W wo
M-6-0 —A4NQ3 N&“I KEYBOARD RESET
oo 9-22-65
——::—— CONTACT ro FiLeno1.30 3IK4AA
RI (182514) | orawn JCH | crxo (44 (
N [ INGD.JCH APPD *g;,}—{rf
E.O.L. SWITCH T eonromstin
; 7874 WD
371 I ' 2 3 ! 4 5 T 6 >




TC 434 3-03)

1 3 | 4 5 | [ 7 ’ I
NO. NOTES ‘
i. | wIRING LEGEND: 8 36 2 W D
K-8-W i
\— WIRE COLOR CODE . 1
\—DISTANT TERMINATING REVISIONS
DESIGNATION. ISSUE DATE AUTH. NO.
DISTANT TERMINATING o
AREA. —1—1 5-27-68 | 19260-R
I o 7—12—68 | 97839
2.| TERMINAL DESIGNATIONS ENCLOSED —13 |-8—-69 | 9648l
IN PARENTHESES ARE FOR REFERENCE A c D |
ONLY & NOT MARKED ON COMPONENT- CONNECTOR
SELECTOR MAGNETS e
3. | CONNECTOR VIEWED FROM TERMINAL RIBBON MAGNET AR TOF PRINTERCABLE)
| Enp. RIGHT i
D-1-0 ( ) A |
4. | ALL WIRE 24 AWG. UNLESS OTHERWISE -(h-q A-2}-W-R-6
SPECIFIED.
D-3-W-R-G _NC2-BR-
o (2 E-NC2-BR-6
6 -(2)-BK
E-NO3-BL-G
(PARTOEAB ) Fo(21-BLos o
- PRINTER CABLE -(2)-BL- C-2-W-0-BR
S. COLOR CODE LEGEND: (NOTE 6) \‘
BK- BLACK G -GREEN ° 4 ‘
- BL- BLUE E x & @
SR- 228"‘“ P - PURPLE 2 a2 F & :
0 - ORANGE S -SLATE zZ £ 9 0o o !
Y - YELLOW W -WHITE £ & = 2 =
© g 6
6. | CONNECT WIRES TO AREA F AS SHOWN A& =z
PER PRINTER REQUIREMENTS
©
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—— G-(1)-W-0-BL
NC2 NCI 142270 STRAP
(BK)
NO3 NO 4
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© @
]
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5 ¢
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o
ACTUAL
WIRING DIAGRAM FOR
MODEL 37 TYPING
UNITS
YP806,808,
| YPB8II,8I4.
|
< F
] H
~ LOWPAPER
€ “switcH G RIBBON MAGNET
© (LEFT)
VERT. TAB.8 FORM
| FEED SWITCH APPROVALS
NO(2) NCB) (= (%T E-NO3-BL-G , D AND R EOF M -
(1) Q a > F-(1)-BK n | /
N—D0-7-8K I 92 g
) AR
E-NCI-W-0-BL o
o ¢ = E- NUMBER
J
REFER’ TO a ) . 36
NOTE 6 2 = 32 [PRoD-No. 8362 wo
-7 (3]
° % a IoA'rE 10-24-67
’ .
. PD.FILE NO. 43-A25AA
Q)NO,/D BL-S | l j{’
1) € B G42)-BK “ Ionavm W.PB. cuxo.z,
GINCF_ leneo. Mok [appo [ -
PAPER OUT
SWITCH TELETYPE —
CORPORATION
| .| 8362wD
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1 | 3 4 5 8 1! | \ |
NO. NOTES ;
e e 8363 WD
!
c19 — REVISIONS
{-——vmts COLOR CODE. 1SSUE DATE AUTH. NO.
o?gn‘é'ﬂ;.‘o"»f ! N il 10-24-68 19260 R
(STUNT BOX SLOT — 9 10 " ' 29 - -4 2 4-22-69 99032
NUMBER AND SLOT 2 3 4 12 17 18 19 20 21 22 23 24 27 28 9
CONTACT
TERMINAL..)
DISTANT TERM.AREA CONTACT suSoNTACT CONTACT . CONTACT | CONTACT
. SWITCH ASSEM. ITCH ASSEM. SWITCH ASSEM. SWITCH ASSEM. | SWITCH ASSEM.
2 | ASSOCIATED CABLE: 327817 326104 326103 g;rg;zpnwum 326105 ;czsmss i 326102
MWI ]
W - = (4 W - = (9PLS) RE - - @ - - ¢ mn - - (@
3. | COLOR CODE: A
BK-BLACK G- GREEN //I l\ o s | | -——-- b | (I \ [ N H
BR-BROWN BL- BLUE
R - RED P-PURPLE o / ® ® Ij ® AN ® C
0-ORANGE  S-SLATE C-—--—8 | “H---------- /I—'I- ————————— --H———e 3
Y- YELLOW W-WHITE N
8-1-0 0O it V4 BN VRN 1 T Attt 0 0\ [-7ojo0 ofo 0|0
-
6. | TERMINAL DESIGNATIONS ENCLOSED IN &' é:;lé—l-' (J—I] ﬁé leh ééé‘boéb ﬁh E?J Crib
PARENTHESES ARE FOR REFERENCE, AND DCI. DC4. . ETX.| EOT . . .ESC;.|ESC .| ACK. | NAK.
ARE NOT MARK ON COMPONENT. ] 1
: 4
7. | ALL UNUSED WIRE'S SHOULD BE TIED BACK ON| x X X x o @ n ¥ > @ > P ° a4 °
CABLE BODY, CARE SHOULD BE TAKEN TO ® °® & T2 P 4 & o B @ 2 b @ @ &
AVOID SHORTING OF UNTERMINATED WIRES TO & o5 & © 3 © ) 8§ 8 0 @ ~ o ¥ c« o
PRINTER FRAME. o it 9 o e 5 ° & q S =
8. | YAC STUNT BOX ARRANGMENT HAS BELL a ) a
LOCATED IN SLOT NO.II WITH ITS ASSOCIATED
DIS—BR WIRE. NOTE 8
|
: D
(4308)
CONNECTOR
161238
" ! ACTUAL
2 a3 o 2% - WIRING DIAGRAM
@ 0 %
X o & @€ & & 0 FOR
e % P B e 5 STUNT BOX ARRANGEMENT
3 = s 2 = ¥ 329 < 2 YAE- 319776
YAJ - 319655
Uy Ty Uy Uy U U U Uy 1
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nnNnoaonnnan 00N 0n0nNAonan APPROVALS
‘ ‘ D.ANS R Eorm
l {[(‘/}h —
@ [t} > (7] »n O
-3 " 0 0 0 1
EEEEEEE
s 9 ot 5 R | E- NUMBER
< < | PROD. NO. 8363 WD.
L
[DATE 2-27-68
[PD.FILE MO. G-a354AA
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NO. NOTES

I. | WIRING LEGEND: 8 3 6 4 W D

.T'me: COLOR CODE
REVISIONS

DISTANT TERMINATING
DESIGNATION ISSUE DATE AUTH. NO.

ISTANT TERMINATING —4—=1 5-27-68 | 19260-R
N 2 9-17—-68 97842

AREA.
A D ‘ —F—=3 |- 2-6s |9es73
2. | TERMINAL DESIGNATIONS ENCLOSED |
IN PARENTHESES ARE FOR REFERENCE CONNECTOR |

ONLY 8 NOT MARKED ON COMPONENT. SELECTOR MAGNETS
3. ggguecroa VIEWED FROM TERMINAL

( PART OF PRINTER CABLE) !

———’ L ]

4. |ALL WIRE 24 AWG. UNLESS OTHERWISE A-()-0 A-(2)-W-R-G
SPECIFIED. :
5. |ASSOCIATED CABLE: 327814. D-3-W-R-G
D- 7 - BK

6. | COLOR CODE L EGEND: F-(1)-BK

BK-BLACK G-GREEN PART OF

BR-BROWN BL-BLUE PRINTER CABLE) D-8-8K

R - RED P-PURPLE

0-ORANGE S-SLATE

Y- YELLOW W-WHITE

7. |ALL UNUSED WIRES SHOULD BE TIED F-(2)-BL-S

BACK ON CABLE BODY. CARE SHOULD
BE TAKEN TO AVOID SHORTING OF
UNTERMINATED WIRES TO THE PRINTER
FRAME.

8. | THE LOW PAPER SWITCH IS NOT PART OF

THE BASIC PRINTERS. IT BELONGS TO
THE LOW PAPER MOD. KIT NO.319650. F (OPTIONAL)
LOW PAPER

SWITCH
- (SEE NOTE-8)

D-7-BK

NO(2)
cm i ACTUAL
WIRING DIAGRAM FOR
MODEL 37 TYPING
UNIT
YP810,813

APPROVALS

D-13-BL-S

D AND R EOF M

o

E-NUMBER

PROD.NO. 8364 WD

DATE 3-5-68

: P.D.FILE NO. G-A354AA
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; ORAWN W.RB. |amko. 7/

ENGD. M.J.R.  |APPD. |

TELETYPE

CORPORATION
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' | 3 5 | . 7 | . | ¢ |
NOTES ‘
WIRING LEGEND: 8494 WD .
ISTANT TERMINATING AREA c
DISTANT TERMINATING DESIGNATION A
oo B 50 PIN CONNECTOR REVISIONS
\:5_ CODE READING CONTACTS SELECTOR MAGNETS (192013) ISSUE | DATE AUTH. NO.
WIRE COLOR CODE (194065 )
_ 156880 STRAP I 12-11-67 |18983-R
COLOR CODE: Y 156881 STRAP —f2 [ oir-es 96284
BK- — BLACK G - GREEN 0 -30-0 Cc-17-R
BR ~ BROWN BL - BLUE 16- B-3-R
R - RED P - PURPLE c-28-8K-s —————{J(1) l | o C-44-BK- 5R C-16-BL |
0 - ORANGE Y- WITE L) 2) @ []@® ‘ B-4-BL
v c-21-Y ————{J» [J (» C-43-6
Y - YELLOW _ S - SLATE
CONNECTOR VIEWED FROM BOTTOM. ¢-26-s———— ] [J (1) C-42-4-BK roso
CABLE ASSEMBLIES: o3t
326432 D-1-kP
Y 1Bk~
327007 (YRPEBO2) AiBes
AUX. CONTACT VIEWED FROM TOP. k2y
A-3-5
A-12-W-BK
: -4-N-Y
C-41-W-G [
_25-4-Y ——— 4 a3 -41-W- -5-¥-
C-25-W —ﬂ( ) U( )[lr :.;4}1&“
c-24-¥-R ——1(5) [Ja [} C-40-¥-BR A-15R-BL
c-23-v-6 ————{](6) [J15) C-39-R-BL A-16-BR-BL
c-22-k-6 ——+—{]1) [J&) [ C-38-8R-BL A-17-8K-BL
c-21-8r-6 ——{]® [Jun [} C-37-BK-BL | E-2-W-BL
E-1-¥-5
PART OF YRPESO2 ONLY
D
CODE READING E
CONTACTS AUXILIARY
CONTACT BACKSPACE MAGNET
(1) [}—c-45-%-P ‘ ACTUAL
WIRING DIAGRAM
(2) —F—c-29-W FOR
‘ YRPEBOO & YRPESO2
[ D) —1  csr ! REPERFORATORS
|-
(1 (2)
PART OF YPPEBO2 ONLY |
C-18-W-5 C-19-W-BL 3
APPROVALS
312917 i
“ A
‘ E- NUMBER
| PROD. NO. 8494¥D
| L
: BTE 7-6-67
P.D.FILE NO. 1-A354.220A
- IDRAWN D.G.S. CHKD. &:UJ(
ENGD. weEC_ |aPPD -
! TELETYPE
| CORPORATION
|
| ,| 8494wD
|
®  vcena.e ] ' 3 3 l é 1; s , ’ l




1 1 2 t 3 ' - ' S ' ¢ '
[no. NOTES ] 8497 WD
I DISTANT TERMINATING
IsTA REPERFORATOR BASE T
DISTANT TERMINATING R ISSUE DATE AUTH. NO.
/— DESIGNAT ION. J e B E L.t 3
A-1-Y | “—‘5 :2.-?—. L 76573
\_WIRE COLOR C : A -
2. | coLoR coDE: CHASSIS GROUND __J314)
' LOW TAPE SWITCH 'RECEPTACLE (9 PIN)
R-RED P-PURPLE TERMINAL (198757) " (182716)
BL-BLUE S-SLATE (180904) | X
G -GREEN O0-ORANGE :
* ¢ 3——aA-8-R-BR.
Y - YELLOW W-WHITE 2
BR-BROWN © ]I_ SRooN) > { M B-1-R-8R
BK-BLACK
: B-2-R-S 8-3-R-G
3. | RECEPTACLE VIEWED FROM (2)
BOTTOM. NO[—A-9-R-S.
4. | ASSOCIATED CABLES: (3) D
3 Bz;rgll_:o- REPERFORATOR NC A-7-R-G. MOTOR -BK¥
327033-DOOR. MOTOR-BK¥
5.| % INDICATES 18GAGE WIRE
READER MOTOR BASE f F .
- ( TB202)
TERMINAL BLOCK
D | (151415) .
MOTOR : ACTUAL
(326977) (CEO” 'Q 2@ *? 4@ WIRING DIAGRAM
‘ OF THE YACS8O0
CAPACITOR s ~ T eaBmes
(31884 3) i ] lq l ; "
- (1) (2) $ d ig z =2 a
z 21 b 24 ' @
F-1-BL — > o e Y3
E-1-BK | x W
E-2-R ’ i 8
J-6 I 312301 STRAP ! APPROVALS
x x « | D AND EorM
] [ 4 o ' , ,
G 3 | J cwoumen -
CABLE ASSEMBLY @ ! MOTOR MTG. PLATE roo o 8457WD -
(312299) (326976) *
H 0°¢ ‘Snlf‘” oAt 8.2.67
CA8|NET RwND "-°~""-‘“°-I-A354.220A
m SCRE% : orRAWNW.P B cnx%
r (2)° (YESU-G) — -~ ‘@'—Je’* NGO WE C. | arro. /ot IN
- t J 3/8 AMP i TELEI I PE
o «~ SL-BL 1 CORPORATION
- []
] —
i s | 3| sa97wp
] 2 | [ L a ' s [ s ' ?
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| 3 4. !
| | 5 [ 6 | 7 l . v I
uo] NOTES
N . SCHEMATIC ! 8500 WD
prstr TG At e e e S St |
| | SHI | 2 3 4 1 5 | 6 | 7 |
K COLOR CODE :coos BAR: |CODE eaa: |CODE BAR! {cooE BAR! |CODE BAR! |CODE BAR| |CODE BAR! :cooz BARI :CODE ana: :cooeB am: 'cco%'gﬂa%! J 307 REVISIONS
A LTS 1A l A-A | : A}K | ; A-H ! ! A-P : ! A-F : ! A-R D A-T : | AD |, A-M : : A-W |' C?Nugcma ISSUE DATE AUTH. NO.
I I Ly | X | i | [ I | | PULSE e 1-31-68 [19025-R
+ + : 1 S S [N
2.| ALL wiRE24 AWG. ! U Py Te i r ] O P ' T | 1
T U L A K
| | ]! [
3.] TERMINALS DESIGNATIONS ENCLGSED IN | v I ! "i I Lo b b Pl L b L, puLsE !
PARENTHESES APE FOR REFERENCE AND ARE T = t | e 1 | | | T —r— t ‘1 ﬁ—IL L € AN
NOT MARKED ON COMPONENT. : : \ : I ol Vo . ! } b : ! b ! ! 2/
1y [
| 1 ! 3 1o - Pl ol 1t !
a.| 1 THROUGH 8 CODE BARS AKE srcati 1% THE | L ! N B L |l L L o | 3 puLse RN
MARKING POSITION. SHIFT, CONTROL AND | o ] Is 1 | R T T L =T V3
(B ! \ 1 | | 3
SHIFT INHIBIT CONTACTS AKE SHOWN IN || U | R P P L P L | !
THE UNCPERATED POSITION . | L ! e L I L ' | apuLse LN
T T —— — 1 —L —— 1 4 1
! i —t
5.] ASSOCIATED CAbLE : ! : { | :__JB_-J' : D : : o : I | ! 4/
324407 | U ! boos P! L P ! !
o—L | ! | Ll (" L b | 5 PULSE RN
6. INUILATES MALE fcrkiial ol ! L o I OO i - i ; >
CONNECTOR, | L I [ P N " i
| 1 | ! 1 ! O |
7. ALL COVPONENTS VIEmED rhiv wikt ! : : : [ . ! | ! b t H
I q . ] 1
INSERT IO SIDE . o L E RN P b | & PULSE \
| [ t + " 4
| | i ! ls | b o ; 16/
! P | ' - Pl v !
| ol ! [ L !
o— : t i ‘i - : i] | : ; : : 7 PULSE N
! b I | B - ! 7.
! I I 'oe ! i
| S ! : : N , 8 PULSE RN
T A R X
I o
1 | I I 1
@o— —t - | 1 SHIFT N
RS ] ©7
| ! | |
| \V4 | | |
? — - — _ o ~ _ 1 SHIFT. INHIBIT \
| : ) : ! 13/
. | |
! 1
! || CONTRoL RN
! | 19/
I_ | :
COMMON RN
| 115/
|
B RIGHT couﬁncr BLOCK ACTUAL AND SCHEMATIC
Cog:‘:;ITZOR (VIEWED FROM WIRE INSERTION SIDE) WIRING DIAGRAMS FOR
151722 SCREW (y307) ! YKBO0I AAY
2191 LOCKWASHER | THROUGH 22Y
7002 FLATWASHER |
(2 PL'S) |
/' Q)
y A-K-BR
A-F-Y
A-R-G e o N APPROVALS
_ A-D-P — - D AND R
{ ] i
! o A-A-BK— o/ I J , E OF M
324414 ! O o | l')( .
BRACKET ASSM. A-U-W-BL Ty W U S o N L 9 6 E ry e \
@] é:DXL_'JV TDRDPDMDKDHDFD
—Jo ! o= ) E- NUMBER
o i i | PROD. NO. 8500 WD
-—156777 STRAP ASSM. X ' ‘ !
| | | | DATE 10 - 6 — 67
. ‘ | | a PD.FILE NO. |.18,354AA
‘ b OREWN MO 7
I i I ] CHKD. ..7{
| i . ENGD.
x 22 ¢ o g & Lo . ! S.M.G. |aPPD.
N BT S TELETYPE
| opo ® @ @ @ @ @ 7 ® CORPORATION
ACTUAL o 3 | Py
@ @ |
8500WD
|
| | | 3 4 5 [y 1 | . . I




] ] 2 1 3 [ 4 I I 'y 7 I s l 9 |
NO. NOTES B
A 1. | wirine LEGEND D 8558 WD
DISTANT TERM. AREA A J 32
rmsnm’ TERM. DESIG. RECEPTACLE-6 PIN C WINDER REVISIONS
; V—VIIRE COLOR CODE TIGHT TAPE SWITCH 182650
Y rare MOTOR ASSEMBLY ot ISSUE DATE AUTH. NO.
. o ersee serose L [ 2-21-68]19I06R |
-1 8-29- 6 96000
_ 2. | WIRE COLOR CODE c-6" @ A-2-BK-BL D-FRAME-G* 2 : -
BK-BLACK BL-BLUE B-6-BK-BL B-5-BK-R 3 6
W- WHITE BR-BROWN | 6wt A-1-BK-R B-3-g¥ r
G-GREEN BK-BL- BLACK -BLUE 3 2 1 4 2 5 -rRAME- ¥
S-SLATE BK-R -BLACK- RED R
F- 5-BK— 4@ o ”
G F-5-BK*5 © O———F-8-8k *
3. | ALL TERMINALS VIEWED FROM I
WIRING  SIDE. F MERCURY SWITCH
326932
TERMINAL  BLOCK 0
4. | ASSOCIATED CABLE ASSEMBLIES 199804 @:F-a_m
3 —F-9-BR
] E *t xx 4 LIy
x ¥ x | ¥ X
: WINDER  SWITCH ¥ § ‘*‘ﬁﬁ?i‘? 3 ?333 .
5. | TERMINALS DESIGNATIONS ENCLOSED 146802 <+ 7 9 0 L ; La by 5 Tiry
IN PARENTHESES ARE FOR REFERENCE e ",- T-‘ e -,' I e |-|
AND ARE NOT MARKED ON COMPONENT I | l I l l | I | l SPARK SUPPRESSION
NETWORK
6. | REFER TO 8368 WD FOR SCHEMATIC F-7-al—H] é 0 309899
WIRING DIAGRAM. @+—F-9-s* I 2 3[ 4 s 6 7 8] 9o F-8-BK k
[ I !| ll tl | r —(Z)\F-S-BK
-4 [-4 I3 @ X E E'
7 | » DENOTES 18GA. WIRE § 8 F & 3 B &
- t 2 : Oz 3 5 & SEE NOTE 8
8. | COMPONENTS "A" THRU "H" USED ON
326955 DOOR W/WINDER
COMPONENTS "A" THRU'R" USEDON |- ——— - —— e ]
326960 DOOR W/WINDER AND J
UNWINDER. K
‘SPARK SUPPRESSION SPARK  SUPPRESSION
NETWORK NETWORK
A 309899 309899
F-1-BK—\{!) F-3-BKk-\{!
(o} \_(}F-3-BK : (2)-F-4-BK
S [_ N
UNWINDER SWITCH M ':E:grsc’ﬁ
328283
ACTUAL WIRING
8 Wi
n— N-2-BR* MOTo:N ::sE:MBLY DIAGRAM OF THE
D A 327048 I ——— YAC 800 RT CABINET
mn/ﬂ— DOORS
@——F-1-s* St’AGNSDSS
( ) F-4-BR"™ 0 @ L-1-8R* 326960
J K H €
[ 5 D APPROVALS
FlO00do000d | O 3K P papy cos |
T MERCURY SWITCH
T *© 326932 el
F-4-8R proo.no. 8238 wo
oare 1-12-60 F
[PD.FILE wo. 1-A334. 2204
R [orawn wr cHK .
MERCURY  SWITCH [eweo. res.  [apen [l
326932 —
R o \_ J TELETYPE
W es CORPORATION
& e =
- 8558WD
L 2]
~r
s vcasaem ) ‘ 2 l 3 l 4 I [ r é l 1‘

0, |
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