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SECTION 573-101-000TC 
Issue 1, May, 1967 

1. 

1. 01 

1.02 

2. 

GENERAL 

28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SETS 

FOR U. S. NAVY 

GENERAL CROSS REFERENCE INFORMATION 

This section provides a listing of Automatic Send-Receive Teletypewriter Sets being used by 
the U. S. Navy. 

The component units included in the various sets are cross referenced with respect to Navy 
codes and Teletype codes in chart that follows. 

ATTACHMENT: ASR COMPONENT CROSS REFERENCE CHART 

Printed in U. S. A. 
Page 1 
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CABINETS CY-2529/UG LAAC 200 3264WD-A 20 xxxxxxx xxxxxxxxxxxxxxxx XX XX XX XXX 
CY-3082/UG LAAC 237 3264WD-A 20 XX XX X 

SB-959/UG LESU 13 3292WD-A, 3294WD-S 19,24 xxxx xxxxxx XX xxxx XX XX X 

SB-1061/UG LESU 12 3344WD-A,3343~-S K, p xxxx XXX XXX XX XXX XX X 

ELECTRICAL SERVICE UNIT SB-1302/UG LESU 73 4385WD-A, 4386WD-S B, C XX 
SB-2611/UG LESU 96 5930WD-A, 5931WD-S OR, A xxxx 
SB-2680/UG LESU 111 7015WD-A 7016~-S 5 3 XXX xxxxxxxxxx XXX 

MX-2643/UG LAK 4 ARN 3302WD-A 17 xxxx xxxxxx 
MX-2858/UG LAK 4 ARE 3302WD-A 17 XX xxxx 
TT-371/UG LAK 31 ARN 4927WD-A K2 XX XX 

KEYBOARD BASE TT-377/UG LAK 31 ARE 4927WD-A K2 X 

TT-433/UG LAK 42 ARN 6456WD-A 4 XXX XXX XX xxxx 
TT-440/UG LAK 42 ARE 6456WD-A 4 XXX 
TT-475/UG LAK 46 ARN 6456WD-A 4 X 
MX-1115B/UG LP14RN/AY 3214WD-A 44 XX XX X 
MX-1422A/UG LP14RE/AY 3214WD-A 44 XX XX 
MX-2984/UG LP14RN/AGH 3214WD-A 44 XX XX X 
TT-325/UG LP14RN/AHF 3214WD-A 44 XX 
TT-372/UG LP108RN/AY 3214WD-A 44 XX X 

TYPING UNIT TT-374/UG LP108RN/ AGH 3813WD-A D X 
TT-378/UG LP108RE/ ACX 3214WD-A 44 X 
TT-400/UG LP14RE/ACX 3214WD-A 44 XX 
TT-436/UG LP14RN/AJE 3813WD-A D X X 
TT-437/UG LP14RN/AJG 3214WD-A 44 XXX XX xxxx 
TT-441/UG LP14RE/AJG 3214WD-A 44 XXX 
TT-266(UG LPR9/AWA 3628WD-A 21 xxxxxxxxxxxxxxxx 
TT-267/UG LPR9/ARE 3628WD-A 21 xxxxxxx 
TT-373/UG LPR51/BWA 3628WD-A 3567WD-S 21,13 XX XX 

TYPING REPERFORATOR TT-375/UG LPR52/BWA 3628WD-A 21 XX 
TT-379/UG LPR51/BRH 3628WD-A 3567WD-S 21, 13 X 
TT-380/UG LPR52/BRH 3628WD-A 21 X 
MT-2234/UG LRB 6 3590WD-A,3591WD-S 4, 9 XX XXX xxxx 
MT-2272/UG LRB 42 3591WD-S 9 XX X 

REPERFORATOR BASE MT-2625/UG LRB 36 3591WD-S 9 xxxxxx xxxx XX ! 

MT-3369/UG LRB 51 3591WD-S 9 X X J 
TRANSMITTER TT-251/UG LXD 3 3300WD-A G xxxx xxxxxx XX xxxx 

xl 
DISTRIBUTOR TT-311/UG LXD 11 4264WD-A 9 XX XX 

TT-439/UG LXD 27 3300WD-A G XXX xxxxxxxxxx XXX 
TRANSMITTER MT-2099/UG LCXBl -- xxxxxxx xxxxxxxxxxxxxxxx XX XX XXX XX 
DISTRIBUTOR BASE MT-2452/UG LCXB13 4265WD-A c XX XX X 

PD-17A/U LMU 3 2900WD-A 42 X X xxxxx X X XX X X XX XX X 
PD-18/U LMU 4 2900WD-A 42 X X X X X 
PD-18A/U LMU 41 2900WD-A 42 X 
PD-67 /U LMU 12 2900WD-A 42 X X X X X X XXX XX X X XX X X X XX X XX X 

MOTOR UNIT PD-77/U LMU 14 2900WD-A 42 X X X X X X X X X 
PD-77A/U LMU 39 2900WD-A 42 X X 
PD-108/U LMU 38 2900WD-A 42 X X 
PD-111/U LMU 50 2900WD-A 42 X X 

PAPER WINDER RL235/UG LPW 300 5830WD-A&S 6 X XX 
PERFORATOR TT-252/UG LTPElAWA XX XXX XX xxxxxxxxxxxxxxxx 
TRANSMITTER TT-265/UG LTPE1ARE XX XX XX XXX 

A-161859, 161860, 161861 E-161859, 161860, 161861, ACACBBB AAAADDBBBBBEBBBB FF AAAGBBE HH HH H 
GEAR SETS B-161859, 161861, 163300 159660, 159700, 305577, G-160677, 161859, 161861 

C-164583, 164584, 164585 305579 H-163454, 163457, 163499, 
D-163300, 164~3, 164~~Q_ _ _ _ _ _F_-160675, 1606~, 160677 ___ 163502, 163504, 163505; 173776, 173795, 173992 
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1. GENERAL 

1.01 This section describes the general con-
figuration and capabilities of the 28 Auto­

matic Send-Receive (ASR} Teletypewriter Set. 
It includes a brief description of the ASR Set 
components, which are covered in detail in 
separate sections, the important variable fea­
tures, a general description of operation, and 
the appropriate technical data. Because of the 
many variations possible, the ASR Set described 
in the text and illustrations is typical. 

1.02 The 28 ASR Set is an electromechanical 
apparatus capable of operating as a self­

contained message originating and receiving 
center. It is used to exchange printed and tape 
perforated messages between two or ;nore sta­
tions connected by appropriate transmission 
facilities (telegraph lines, telephone networks, 
and radio channels} (Figures 1 and 2). • 

1.03 Messages are received electrically via 
the transmission facility and are pr inted 

on page-size copy paper or continuous business 
forms . With page-printed monitoring, the ASR 
Set can electric:ally transmit messages which 
are originated by either perforated tape or key­
board operation. Messages may be perforated 
and printed on tape for separate transmission 
with or without simultaneous transmission and 
page-printed monitoring. 

1.04 Certain ASR Sets are equipped to receive 
messages in printed and perforated tape 

form and, at the same time, prepare tape off-line. 

© 1967 by Teletype Corporation 
All rights reserved. 
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Figure 1 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Set 
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Figure 2 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Set (Interior View) 
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1.05 Transmission between stations is ac­
complished electrically using the Baudot 

teletypewriter signaling code. The ASR Set op­
erates at speeds up to 100 words per minute. 

1.06 Reference should be made to the appro­
priate sections which describe in detail 

the various ASR Set components. 

1.07 References to left or right and front or 
rear views are made from a position in 

front of the ASR Set. 

2. CONFIGURATION 

2.01 The ASR Set is made up of a group of 
components using a basic arrangement. 

These components, described in Part 3, are: 

(a) Keyboard 

(b) Typing Unit 

(c) Perforator (tape punch) 

(d) Transmitter-Distributor 

(e) Electrical Service Unit 

(f ) Motor Unit 

(g) Cabinet 

2.02 To meet varying installation and opera-
tional requirements, the selection of the 

particular kind of component is often varied, 
but without changing the basic arrangement. The 
transmitter distributor, for example , may be 
any one of the following units: 

(a) Fixed Head Single Contact 

(b) Pivoted Head Multicontact 

(c) Fixed Head Multicontact 

(d) Pivoted Head and Fixed Head Multi­
contact 

2.03 The perforator (or reperforator) used 
may be any one of the following four 

available units: 

(a) Nontyping Perforator 

(b) Typing Perforator 

(c) Nontyping Reperforator 

(d) Typing Reperforator 

Page 4 

2.04 Variations in typing units include friction 
feed and sprocket feed units. Motor units 

are either ac synchronous or de governed. 

2.05 A number of special and optional features 
are available with the ASR Set. However, 

these do not affect the basic arrangement of 
components. 

2.06 An addition to the basic component ar-
rangement of the ASR Set is the inclusion 

of an Auxiliary Typing Reperforator Set. Space 
is provided in the cabinet for this completely 
independent receiving unit. Refer to Part 3 for 
a description of this set. 

3. COMPONENTS 

3.01 The ASR Set is made up of seven basic 
components which, because of operational 

requirements, may vary in features from one 
installation to another (Part 2). These com­
ponents are briefly described in the following 
paragraphs. A complete description including 
principles of operation appears in the appropri­
ate sections. 

TYPING UNIT 

3.02 The typing unit contains the mechanisms 
necessary for translating electrical in­

put signals into printed, alphanumeric charac­
ters or functional control operations. The unit 
may be equipped to accommodate either friction 
or sprocket feed paper, in single or multicopy 
form, either rolled or fan folded. It includes a 
stunt box that provides nonprinting functions 
such as case shifting, carriage return and line 
feed and, in addition, switching facilities for 
remote controls, station selection, and other 
a pplications. 

KEYBOARD 

3.03 The keyboard contains the mechanisms 
for generating and transmitting a tele­

typewrite r signal. It also provides mounting 
facilities for the typing unit, one of four tape 
punch units, a motor unit , and the necessary 
driving gears and cross-shafts. Typing and 
perforating functions originate from the opera­
tion of keytops. 

TAPE PUNCH UNffS 

3.04 One of four different tape punch units is 
available with the ASR Set. These re­

ceiving- only units contain the mechanisms that 
translate electrical or mechanical inputs into 
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perforations in the tape or both perforations 
and printed characters. The tape prepared 
by the units may be either fully perforated or 
partially perforated (chadless). 

3.05 Two of the units are perforators and are 
operated and actuated mechanically by 

the keyboard. The nontyping perforator pre­
pares only perforations in the tape. The typing 
perforator, in addition to perforating the tape, 
types messages on the tape. 

3.06 The remaining two units available are 
reperforators, which are equipped with 

a selector mechanism to receive inputs elec­
trically. The nontyping reperforator prepares 
only perforations in the tape. The typing reper­
forator produces perforations and types on the 
tape. They may also be actuated mechanically. 

3.07 The ASR Set may be equipped with an 
Auxiliary Typing Reperforator Set. This 

completely independent set contains the following 
components: 

(a) Typing reperforator unit. 

(b) Base (with gears, terminal boards, con­
trols; on some sets controls are on a 

panel mounted on the front of the cabinet). 

(c) Electrical service unit (installed in the 
lower right side of the cabinet). 

(d) Motor unit (a variable speed gear shift 
mechanism is available with some units. 

This allows selection of 60, 75, or 100 word 
per minute speeds). 

TRANSlVIITTER-DISTRIBUTORS 

3.08 A transmitter distributor contains the 
necessary mechanisms to advance the 

tape, read its perforations, and to convert these 
into teletypewriter signals. The transmitter 
distributor is installed on a separate base, but 
receives motive power from the keyboard­
mounted motor unit. The unit is controlled by a 
three-position start-stop switch which is ac­
cessible to the operator. The ASR Set uses one 
of four available transmitter distributors: 

(a) Fixed Head Single Contact: Contains a 
stationary tape reading head and a single­

contact distributor. Output is sequential. 

(b) Pivoted Head Multicontact: Tape read­
ing head and signal distributor may be 

actuated independent of each other by local or 

ISS 1, SECTION 573-101-100TC 

remote control. Unit ~s always used in con­
junction with a punching unit because the 
pivoted reader can move along the tape, read 
and transmit the last character PWlChed. 
This unit is used frequently with continuous 
tape loops. Output from the transmitter 
distributor is in sequential or parallel form. 

(c) Fixed Head Multicontact: Tape reading 
head and signal distributor may be actu­

ated independent of each other by local or 
remote control. Output from transmitter dis­
tributor is in sequential or parallel form. 
Signal distributor also accepts external par­
allel inputs and converts them to serial form. 

(d) Pivoted and Fixed Head Multicontact: 
This consists of two tape reading heads 

(one stationary, the other pivoted) and a 
single-contact signal distributor. The pivoted 
head is mounted in line with and accepts tape 
directly from the ASR Set punch unit. The 
stationary tape head is accessible externally 
for manual insertion of tape from any source. 
This arrangement permits the combining of 
inputs, such as standard and variable data. 
Output from the signal distributor is in se­
quential form. 

ELECTRICAL SERVICE UNIT 

3.09 The electrical service unit serves as the 
area of concentration for the wiring of 

the ASR Set, and provides mounting facilities 
for various electrical assemblies and com­
ponents. It may include such optional assem­
blies as a line (polar) relay, line shunt relay, 
and line test key, The set's main power switch, 
convenience outlet and fuse, terminal blocks, 
and interconnecting cables may also be included. 

MOTOR UNITS 

3.10 The motor units that provide mechanical 
motion for the ASR Set are of two basic 

types: ac synchronous and ac/dc series gov­
erned. The ac synchronous motor is used when 
the power source is regulated; the ac/ de series 
governed motor operates from either regulated 
or unregulated power. The latter is required 
where only unregulated power is available. The 
units operate at the same speed and are rated 
heavy-duty to accommodate the set's load re­
quirements. 

CABINET 

3.11 The components of the ASR Set are en­
closed in a floor mounted cabinet which 

includes space for an Auxiliary Typing Reperfo-

Page 5 
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rator Set and other optional equipment, and for 
accessories such as paper and tape handling 
equipment. 

4. VARIABLE FEATURES 

4.01 A wide variety of optional features are 
available with the ASR Set. These fea­

tures, which provide special, nonprinting oper­
ations or control facilities, or serve as an aid 
in operation, are in most cases readily installed 
in the field. Some of the features are described 
briefly below. 

(a) Horizontal Tabulator: Permits rapid 
movement of the typing unit typebox to 

predetermined positions on the copy paper. 

(b) Vertical Tabulator: Advances a form to 
any predetermined position within the 

form. 

(c) Form Feed-Out: Advances a form to 
the first printing line on the succeeding 

form from any point on the previous form. 

(d) Automatic Carriage Return-Line Feed: 
These functions occur simultaneously 

should the sending station fail to initiate 
them, when the typebox reaches the right 
margin. 

(e) Contact Mechanisms: A number of elec-
trical contact mechanisms are available 

to provide control of external equipment or 
for other special applications. These include 
code reading, timing, auxiliary, and letters­
figures contact mechanisms. 

(f) Tape Feed-Out Mechanism: This mech-
anism may be installed on the tape punch 

units. It operates automatically or manually 
to feed out a length of blank or letters per­
forated tape for convenience in tape handling. 
Tape feeding may be either interfering or 
noninterfering. 

(g) Back Space Mechanism: This mecha-
nism, operated manually or with power­

drive, retracts tape back through the punch 
block to allow erroneously perforated data to 
be obliterated by replacement with the letters 
code combination. 

(h) Accessories: A number of accessories 
are available to facilitate paper, tape, 

and form handling, including low-supply indi­
ca,.tor alarms, special trays and shelves, chad 
chutes, and paper winders. 

Page6 

5. OPERATION 

GENERAL OPERATION 

5.01 The components are interconnected elec-
trically or mechanically to provide a 

wide range of possibilities for sending, receiving 
or storing teletypewriter messages. Electrical 
connections between the components are routed 
through the electrical service unit. Transmitted 
signals are initiated through the keyboard or the 
transmitter distributor (Figure 3 ). 

5.02 Received signals are recorded by the 
typing unit which also monitors local, 

off-line transmissions. The tape punch (typing 
or nontyping perforator or reperforator unit) 
prepares tape on which received or locally pre­
pared messages may be stored for future trans­
mission by the transmitter distributor. 

5.03 The keyboard, tape punch unit, typing 
unit, and transmitter distributor receive 

their motive power from a single motor unit. 

5.04 A three-position mode selector switch, 
mounted on the front panel of the cabinet, 

permits the operator to place the ASR Set into 
one of three operating conditions: 

(a) Keyboard (K): P 1 a c in g the selector 
switch in the K (keyboard position) 

conditions the ASR Set so that messages may 
be transmitted from the keyboard. All mes­
sages transmitted are recorded on the typing 
unit. 

{b) Keyboard-Tape (K-T): Placing the se-
lector switch in the K-T (keyboard­

tape position) enables· the ASR Set to trans­
mit from its keyboard and, at the same time, 
record all transmission in both punched tape 
and page-printed form. 

(c) Tape (T): Placing the selector switch 
in the T (tape position) conditions the 

ASR Set so that operation of the keyboard 
produces punched tape only. No external 
transmissions occur. However, the typing 
unit is operable and will record all received 
messages. 

5.05 The transmitter distributor is controlled 
by a start-stop switch which is accessible 

for operation by the operator. Transmissions 
are automatically stopped by tight-tape or tape­
out devices, which are incorporated in the trans­
mitter distributor, should these tape conditions 
occur. 
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Figure 1 - Typical 28 Electrical Service Unit 
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3. PRINCIPLES OF OPERATION 

LINE SHUNT RELAY (Figures 1 and 2) 

3.01 The signal line is connected through the 
line shunt relay contacts, either to the 

line relay or directly to the selector magnets of 
a receiving unit; eg, a typing unit is shown in 
Figure 2. The solenoid of this relay is con­
trolled by the main power switch and, if present, 
the motor control mechanism. If power is re­
moved from the set, through opening of the 
main power switch or by action of the motor 
control mechanism (3.09), the relay releases 
and maintains signal line continuity while by­
passing the local unit. 

LINE RELAY (Figures 1 and 2) 

3.02 The line relay is used to reduce the ef-
fects of line distortion or to convert a 

polar signal to the neutral form required by the 
selector magnets. The relay has two windings: 
one, the line winding, is operated by the signal 
line and the other, the bias winding, is operated 

ISS 1, SECTION 573-133-100 

by a local de source, such as the rectifier as­
sembly (3.05). Operation of the relay is as fol­
lows: 

3. 03 Signal Line Spacing: During a spacing 
(no current) pulse, current from the local 

de source energizes the bias winding, causing 
the armature to be attracted to the space con­
tact. In this position, no current is supplied to 
the selector magnets. 

3.04 Signal Line Marking: During a marking 
(current) pulse, the signal line current 

applied to the line winding is of sufficient mag­
nitude to create a magnetic flux that overcomes 
the attraction of the bias winding. The relay 
armature is attracted to the mark contact, which 
connects the local de source to the selector 
magnets. 

RECTIFIER ASSEMBLY (Figure 1) 

3.05 The rectifier assembly (Figure 1) con­
sists of a power transformer, two semi­

conductor type rectifiers arranged for full-wave 

-------------, 
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rectification, and a filter capacitor. Rectifier 
assemblies are available providing outputs of 
120, 300, and 500 rna., respectively. Each pro­
vides 120 vdc from an input of 115 vac (± 5v), 
50 to 60 cps, single phase. The output of the 
rectifier is normally used in local circuits, such 
as the receiving unit selector magnets (3.01), 
the line relay bias winding (3.02), and the line 
test key assembly (3.07). The rectifier supply­
ing 120 rna is generally adequate for applica­
tions such as the KSR, ROTR etc. The 300 rna 
and the 500 rna rectifier assemblies are neces­
sary when additional external equipment are 
used. 

SIGNAL LINE LIMITING RESISTANCE 

3.06 Used in place of the line relay (3.02), an 
assembly containing a fixed or variable 

resistor (rheostat) may be installed to limit the 
signal line current to either 0.020 or 0.060 
amperes. 

LINE TEST KEY ASSEMBLY 

3.07 The line test key assembly permits 
manual shunting of the signal line for 

independent operation of the set. The assembly 
may be wired to draw 0.020 or 0.060 amperes 
from the local de supply. It contains an addi­
tiona! set of contacts that may be used to pro­
vide audible or visual indications. 

CAPACITOR-RESISTOR ASSEMBLY 

3.08 An assembly composed of a capacitor 
and resistor may be used to permit the 

operation of such local components asthe ac/dc 
series governed motor unit or the line test key 
assembly from a direct de source. 

MOTOR CONTROL MECHANISMS 

A. Relay Motor Control Mechanism 

3.09 The relay motor controlmechanismpro-
vides control of motors under two dif­

ferent operating conditions. Connected to con­
trol a separate loop, the relay motor control 
mechanism will stop all motors in the loop each 
time loop battery is applied or removed. Con­
nected in the signal line circuit, the mechanism 
will stop all motors in the circuit whenever the 
signal line current is reversed. 
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3.10 The relaymotor controlmechanism con-
sists of a solenoid operator, a single­

pole, double-throw enclosed switch, a terminal 
block, and a cable for interconnection with the 
motor control and power terminal block of the 
electrical service unit. A rectifier assembly 
which mounts on the terminal block is required 
for reversed signal line operation. 

3.11 In separate motor control loop operation, 
the contacts of the switch are placed in 

the motor power circuit. Control power, which 
is externally supplied, energizes the solenoid 
causing the switch contacts to change position. 
The switch contacts may be connected for motor 
start when the solenoid is energized and motor 
stop when the solenoid is de-energized, or motor 
start when the solenoid is de-energized and 
motor stop when the solenoid is energized. Re­
sistors may be required to limit the control line 
current. 

3.12 In reversed signal line current opera-
tion, the solenoid is inserted in the signal 

line circuit. The rectifier assembly is bridged 
across the solenoid coil with polarization that 
permits current flow when signals are being 
received. The rectifier exhibits a very low re­
sistance in the forward direction, resulting in a 
negligible current flow through the solenoid 
coil, and minimum distortion of the signal. The 
switch contacts are connected in the motor 
power circuit to provide a closed circuit when 
the solenoid is de-energized. Reversing the 
polarity of the signal line current causes the 
solenoid to operate and the switch contacts to 
change position and open the motor power circuit. 

B. Electrical Motor Control Mechanism 
(Figures 1 and 3) 

3.13 The electrical motor control mechanism 
is controlled by signals generated by an 

external source such as a typing unit stunt box 
contact or by a keyboard or base unit time delay 
mechanism that responds to an idle signal line 
condition. When the mechanism is installed, 
the set's wiring is such that the circuit through 
the line shunt relay is under the control of the 
motor power switch in the motor control mech­
anism. The contacts of the line shunt relay 
shunt the selector magnets rather than the sig­
nal line. When the motor is de-energized by the 
electrical motor control mechanism, the line 
shunt relay is de-energized and its contacts 
shunt the selector magnets. This automatically 
s~ts up the double blank function in the typing 
unit stunt box and results in the locking up of the 
keyboard. The following description covers the 
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Figure 3 - Electrical Motor Control Mechanism 

operation of the electrical motor control mecha­
nism through a complete cycle. 

Stop Position 

3.14 In this position the motor is shut down, 
the line shunt relay is de-energized, the 

selector magnets are shunted, and the constant 

signal line current holds the start magnets en­
ergized. The start magnet armature is posi­
tioned toward the right, where it is held by the 
latch lever. The motor power switch, operated 
by the stop magnet armature, is open and the 
original line switch completes the start magnet 
circuit. 
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Open Line Position 

3.15 In this position, the signal line is open, 
the start magnets are de-energized, and 

the start magnet armature is released. With the 
release of the start magnet armature, the latch 
lever is also released, permitting the stop mag­
net armature to swing toward the left. The 
movement of the stop magnet armature is 
blocked, however, by the start magnet armature 
and is not sufficient to change the positions of 
the motor power and signal line switches. 

Start Position 

3.16 In this position, the signal line is closed, 
and the start magnets have been ener­

gized, the start magnet armature moved down­
ward and the stop magnet armature released. 
The release of the stop magnet armature en­
abled the motor power and signal line switches 
to operate. The operated signal line switch 
shunted the start magnets from the signal line 
circuit. The operated motor power switch com­
pleted the circuit through the line shunt relay, 
removed the shunt from the selector magnets, 
and completed the circuit to the motor unit. 

Page6 
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Stop Position 

3.17 The electrical motor control mechanism 
will return to the stop position and stop 

the motor unit when a pulse is received from 
the control circuit (3.13). The pulse momen­
tarily energizes the stop magnet, causing the 
stop magnet armature to swing to the right and 
operate the motor power and signal line switches. 
The signal line switch places the start :magnet 
coils into the signal line circuit. The start mag­
net coils are then energized and the start mag­
net armature is pulled downward. This permits 
the latch lever to engage the stop magnet and 
hold it in the stop position. The operated motor 
power switch opens the circuit through the line 
shunt relay, shunting the selector magnets and 
opening the circuit to the motor unit. 

SELECTOR MAGNET DRIVER ASSEMBLY 

3.18 The selector magnet driver assembly is 
a solid-state device which repeats the 

line signals in a form that will effectively op­
erate a selector mechanism. The assembly is 
normally used in place of the line relay for this 
equipment. For a detailed description of the 
selector magnet driver operation, refer to the 
applicable publications. 
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1. GENERAL 

1. 01 This section is issued as a s tandard 
publication to cover the description and 

principles of operation for the 28 perforator­
transmitter base. 

1. 02 The 28 perforator-transmitter base is an 
electromechanical unit which provides 

means for transmitting coded electrical impulses 
to a signal line and/ or means for mechanically 
operating any one of four associated perforators 
--- a nontyping perforator, a typing perforator, 
a non typing reperforator, or a typing reperfo­
rator. It also serves as a base mounting for an 
associated page typing unit for monitoring the 
message being transmitted from the keyboard. 

1. 03 A mode selecting mechanism is provided 
for switching the unit into any one of 

three positions (K, K-T, and T) to perform the 
following functions: 

(a) Direct keyboard transmission to a signal 
line with monitoring of the message by 

a page typing unit (K position) . 

(b) Direct keyboard transmission and si ­
multaneous operation of a perforator or 

reperforator with monitoring of a message 
by a typing unit (K-T position). 
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Printed in U.S. A. Pa ge 1 



SECTION 573-117-100 

RESET CAM 
FOLLOWER ARM 

CODEBAR EXTENSION 
MECHANISM 

SIGNAL GENERATOR 
MECHANISM 

CHARACTER 
COUNTER 

Figure 1 - 28 Perforator-Transmitter Base 

(c) Operation of a perforator or reperforator 
only (T position). 

1. 04 With direct keyboard transmission, link-
age to the perforating mechanism is de­

pressed to disassociate the punching mechanism 
from the keyboard operation. Under this condi­
tion, if a typing or nontyping reperforator is 
being-used, -circuitry can be established to per­
mit the reperforator to receive incoming traffic 
from a secon.d Tine circuit. 

1. 05 Several variable features, such as a char-
acter counter, electrical keyboard lock, 

code ""f'etldiBg-contacts, timing contacts, signal 
line break, tape backspace, paper feed-out, and 
motor start are available as optional features. 

1. 06 .Maximum keyboard speeds are 368, 460 
and 600 operations per minute (opm) in 

theKa.nd K-Tpoaitions. In the T position, max­
imum speed is 900 opm. These speeds are for 
a 5-unit start-stop code (7.42 unit). 

Page .2 

Note: In the illustrative drawings, fixed 
pivot points are indicated as solid black .cir­
cles. Movable pivot points are indicated as 
cross-hatched circles. 

2. DESCRIPTION OF COMPONENTS 

BASE (Figure 1) 

2. 01 The base is a reinforced ~Jumimun..shee.t 
metal box frame on which all other as­

semolies a.ce mountea. 

KEYBOARD ASSEMBLY (Figure 2) 

2. 02 The keyboard assembly consists of :; 
key lever guide assembly~ front _frame~ 

guide_ulate, keylevers, and ball locka.ssem.bly. 

2. 03 The key lever guide assembly ac_conl.Jno­
dates all code and function levers. 

""' 
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KEYBOARD CONTROL 
SELECTION SWITCH 

CONTROL 
CAM 

CODEBAR EXTENSION 
BASKET ASSEMBLY 

Figure 2 - Perforator-Transmitter Base (Bottom View) 

SIGNAL GENERA TOR (Figures 2 and 7) 

2. 04 The signal generator consists of a frame 
assembly; front and rear plate assem­

bhes; gear, shaft, clutch and cam assembly; 
and a contact box assembly. 

:l. 05 The clutch stop levers and latchlever are 
mounted on the frame. The codebar 

assembly and nonrepeat lever with its guide are 
mounted on the rear plate. The front plate acts 
as a mount for the detent plate assembly; transfer 
bail and stud; transfer levers with their guides 
springs, and mounting studs; and the locking bail 
with its stud and spring. 
2. 06 The cam, clutch, and shaft assembly is 

mounted between the front and rear 
plates. The cam is one piece of machined steel 
with eight lobes. The seven lobes which gener­
ate ~lse signals, are equal in contour and are 
positioned at uniform angles with one another. 
The eighth lobe differs in contour, and is used 
to actuate the transfer lever locking bail. 

2. 07 The universal bail latchlev:er with its 
eccentric bushing is fastened to the right 

front of the frame. This latchlever extends to 
the rear over the codebar bail latch and the non­
repeat lever pawl. 

2. 08 The contact box assembly is mounted 
on the front plate. It is composed of a 

fiber insulating strip, a contact toggle assembly 
and phenolic base, drive link, and an arc sup­
pressor, or RF filter. 

RESET CAM FOLLOWER BRACKET ASSEMBLY 
(Figure 1) 

2. 09 This assembly consists of a hollow shaft 
with internal oilite bearings pivoting on 

a fixed shaft. A hooked arm on one end of the 
hollow shaft connects the hollow shaft to the 
clutch· tripbar assembly. An adjustable arm and 
roller on the other end of the hollow shaft follows 
the reset cam on the perforator main shaft. 
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2. 10 The entire assembly provides linkage 
between the clutch tripbar and the cam 

on the associated perforator when the mode 
selector is in T position, thereby permitting the 
the keyboard to be r eset at high speeds. 

CODEBAR EXTENSION BASKET ASSEMBLY 
(Figure 2) 

2. 11 This assembly consists of the following 
major components: 

(a) The codebar extensions which are used 
to t ransmit character information from 

the keyboard to the punch. 

(b) The clutch tripbar extension which links 
the clutch tripbar to the perforator clutch 

t rip lever extension in K-T and T positions . 

(c) The codebar extension blocking bail, 
which blocks the selection of codebar ex­

tensions and character counter codebars in the 
K position. It also prevents the perforator 
c lutch from being tripped in K position. 

(d) The selector lever assembly, which per-
mits the signal generator clutch to be 

tripped inK and K- T positions. It also pre­
vents the signal generator from being tripped 
in T positi on. 

(e) The c ont rol cam, which drives the aux ­
iliary e lectric switch and provides the K, 

K - T, a nd T operations of the perforator trans­
mitter . 

2. 12 The prima ry purpose of the codebar ex-
tension basket assembly is to transmit 

character information from the keyboard code­
bars to a perforator, and to serve as control 
center for the various functions of the 28 per­
fo rator - t ransmitter base. 

3 . PRINCIPLES OF OPERATION 

Note: Inasmuch as the mechanical operation 
of the perforator - transmitter and its associ­
a ted perforator or reperforator are so closely 
related - one depending on the other function­
ally - it will be necessary in presenting the 
principles of operation to overlap certain 
mechanical actions within the two units for 
clarity. 
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KEYBOARD MECHANISMS 

A. General 

3. 01 The keyboard mechanism and optional 
features are mounted on the base. These 

mechanisms include the intermediate gear, code­
bar mechanism with key levers, signal generator 
mechanism, various function mechanisms and a 
character counter mechanism. Necessary cir­
cuits are brought out to a connector mounted at 
the left rear of the base . The signal generator 
shaft, through a helical gear on the rear of the 
shaft, is operated by the main shaft of the typ­
ing unit which, in turn, derives its powe r fr om 
a motor unit. 

B. Codebar 

3. 02 The codebar mechanism is located on 
the front underside portion of the key ­

board. Each keylever in the lower three rows 
and the spacebar is connected to a code lever 
and each key lever in the upper row is connected 
to a function lever. 

3 . 03 The code and function levers pivot about 
points near their midportions (Figure 3) . 

Looated above the rear half of the code levers 
and running paralle 1 with the keyboa rd are , fro m 
rear to front , the clutch tripbar, the numbers 
1, 2, 3, 4 and5codebars, twocharactercounter 
bars (counter and carriage return), and the lock­
bar, The ·rear portion of each code lever or 
function lever is normally held downward by a 
spring so that the front end, with its a ttached 
keylever, ·is held upward. 

3. 04 A wedge lock is mounted on the projec ~ 
tion of the lower front portion of all code 

levers (Figure 4). If one of thes e levers is op ­
erated, its wedgelock moves downward between 
the lock balls in the lock ball channel and crowds 
them together. This prevents any other lever 
with a wedge lock from being operated at the same 
time. 

3. 05 With the signal generator shaft in its stop 
position, the code bars and clutch bar are 

held toward the left (viewed from the front) 
against the tension of their springs by the 
latched -up code bar bail. 
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3. 06 When any key lever in the three lower 
rows or the spacebar is depressed, the 

rear end of the associated code lever engages 
and rotates the code lever universal bail counter­
clockwise (Figure 3). The extension on the code 
leveruniversal bail disengages from the step at 
the rear of the universal bail latchlever. This 
lever then moves downward under the tension of 
its spring. As the lever falls, it strikes the 
codebarbaillatch andcarries itdownward (Fig­
ure 5). When the corner of the codebar bail 
latch falls beyond the centerline of the needle 
bearing mounted on the codebar bail, the codebar 
bail is released and swings to the right. 

3. 07 Upon being freed, the codebar bail, the 
clutch trip bar, and the selected codebars 

are pulled to the right by their springs. Un­
selected codebars are stopped from moving to 
the right by the operated keylever or spacebar. 
For example, if the L lever is depressed, code­
bars 1, 3 and 4 will be stopped by the code lever 
engaging teeth on the underside of the codebars. 

ISS 1, SECTION 573-117-100 

The teeth on codebars 2 and 5 are omitted in 
this area and the bars are permitted to move 
to their extreme right-hand position (Figure 6). 

3. 08 The codebars have vertical extensions 
that engage a curved part of the signal 

generator transfer levers (Figure 7). The code­
bars which are permitted to move to the right 
carry with them their respective transfer levers. 

3. 09 Simultaneously with the above operation, 
the clutch tripbar moves to the right. A 

keyboard control selection lever (Fih'1lre 21) 
is linked to and moves to the right with the clutch 
tripbar. When the three-position keyboard con­
trol knob is in the K or K-T pcsition (Paragraph 
3. 42), a projection on the keyboard control se­
lection lever trips the signal generator clutch 
stop lever. The clutch then engages and rotates 
the signal generator cam. 

CODE LEVER UNIVERSAL 
BAIL EXTENSION 

NONREPEAT 
LEVER CRANK CODE LEVER 

UNIVERSAL BAIL 
NONREPEAT ' 

Figure 3 - Codebar and Code Lever Universal Bail Mechanism 
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ADJUSTING SCREW LOCK BALL RETAINER 

Figure 4 - Wedgelock Mechanism 

3. 10 Operation to this point is manual, re-
sulting only from depressing a code lever 

or spacebar. The remainder of the operating 
cycle is covered in Paragraph C. below. 

C. Signal Generator 

3. 11 When the clutch stop lever is tripped 
(Paragraph 3. 09), the clutch shoes engage 

a serrated surface on the inside of the clutch 
drum. Whenpoweris on (motor unit operating), 
the clutch drum rotates continuoosly in a clock­
wise direction (viewed from the front) because 
it is a part of the geared signal generator shaft. 
Since the clutch shoes are moonted on a plate that 
is part of the cam assembly, the cam rotates 
upon engagement of the clutch. 

3. 12 As was shown in Paragraph 3. 08, each 
of the five codebars operates its own 

transfer lever (Figure 7). In addition to these 
five transfer levers, there are two others which 
are not associated with codebars. These are 
used to originate the start and stop pulses. 
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3.13 The cam lobesarenumbered from 1 to 8 
from rear to front. There are seven 

signal-pulse lobes on the cam(oneforeach trans­
fer lever}. The eighth cam lobe is used to actu­
ate the locking bail. 

3.14 The cam lobes are arrangedsothat when 
the cam rotates, lobe 3 engages its trans­

fer lever first and moves it downward. Almost 
at the same time, the eighth lobe from the rear 
begins to move the locking bail upward. A blade 
on the locking bail engages in slots on the se­
lected transfer levers and locks them in position. 
Unselected transfer levers are locked in the left 
position as the blade blocks their movement. 
Thus, in the first few degrees of cam rotation, 
the permutated position of the transfer lever is 
locked and the codebars are free to be reset in 
their normal latched positions. 

3. 15 Transfer lever 3 is the start pulse trans­
fer lever. There is no codebar to engage 

this lever, henoe it is always held to the left by 

'') 

~'''.· 1 

) 

) 

. ) 
. 

.), .. 
-,,\\ 

) <,~~ 



( 

( 

( 

( 

( 

( 

( 

C1 

Figure 5 - Codebar Bail Mechanism 

UNSELECTED 
NUMBER 1 CODEBAR 

SELECTED 
NUMBER 2 CODEBAR 

UNSELECTED 
NUMBER 3 CODEBAR 

UNSELECTED 
NUMBER 4 CODEBAR 

SELECTED 
NUMBER 5 CODEBAR 

Figure 6 - Codebar Selection 
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CONTACT BOX 
SPRING SPACING CONTACT 

(SHOWN CLOSED) 

MARKING CONTACT 
(SHOWN OPEN) 

CONTACT TOGGLE 

CONTACT BOX 

TRANSFER LEVER 

LOCKING BAIL 

Figure 7 - Transfer Lever and Contact Box Mechanisms 
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its spring. As cam lobe 3 moves this lever 
down, the hook on the upper right of the lever 
engages the right-hand side of the transfer bail. 
This trips the transfer bail to the right and pulls 
the contact drive link (Figure 7) to the right. 
The resulting action of the contact toggle is such 
that the marking contacts open and the spacing 
contacts close. Under this condition there is 
"no current" in the signal circuit. This is known 
as a spacing pulse. Thus, the first pulse (or 
start pulse) of any character is a spacing (no 
current) pulse. 

3. 16 Lobe 1 and its transfer lever move down-
ward next. For the character L it has 

been shown (Paragraph 3. 07) that transfer lever 
1 is positioned to the right. In turn, the upper 
left hook of this lever pulls downward on the 
transfer bail, tilting it back to the left. This 
pushes the drive link to the left, thereby clos­
ing the marking contacts and allowing a marking 
(current on) pulse to be transmitted. 

3.17 Similarly, transfer levers 2, 4, 5, and 
6 are pulled downward by their respec­

tive cam lobes. The resulting pulse will be 
marking if the transfer lever is to the right, or 
spacing if it is to the left. 

3. 18 Transfer lever 7 is the stop pulse trans-
fer lever. This lever is permanently 

held to the right by a stop pin; therefore, the re­
sulting pulse, the stop pulse, is always marking 
(current on). 

3. 19 The locking bail holds the transfer levers 
in their permutated positions until after 

the beginning of the fifth pulse. Then cam lobe 

NONREPEAT 
LEVER CRANK 

NONREPEAT 
LEVER 
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8 pulls the bail down out of locking position and 
all selected transfer levers are free to return to 
their left position. 

3. 20 Reset of the codebars is accomplished 
by means of an eccentric on the front of 

the cam, which drives an eccentric follower 
(Figure 5). The follower engages an eccentric 
stud on the side of the code bar bail and pulls the 
bail to the left as the cam rotates. As the code­
bar bail moves to the left, the code bar bail latch 
clears the needle bearing stud and is pulled up­
ward into locking position under tension of the 
spring to latch or reset the code bar bail. As the 
codebar bail is moved into reset position, it 
engages projections on the permutated codebars, 
clutch tripbar, and a stop on the nonrepeat lever, 
thus moving all these elements to the left into 
latched reset position. 

D. Repeat Keylever 

3. 21 Operation of the RE PT key lever simul-
taneously with one of the key levers in the 

three lower rows, or the spacebar, disables the 
nonrepeat mechanism and causes the character 
or function selected to be repeated as long as the 
REPT keylever is held operated. The operated 
REPT key lever causes its function lever to raise 
the right end of the nonrepeat lever (Figure 8) 
and rotates it about itS pivot point. In this posi­
tion, the nonrepeat lever cannot be engaged and 
operated by the codebarbail, therefore, the non­
repeat lever crank will not reset the operated 
codebar bail latch. The codebar bail and uni­
versal bail latchlever are thus maintained in 
their operated positions and the codebar bail 
follows the eccentric arm movement back and 
forth until the REPT keylever is released. 

REPEAT 
KEYLEVER 

FUNCTION 
LEVER 

---SPACE FUNCTION 
LEVER I' CODE LEVER 

BAIL EXTENSION 

Figure 8 - Repeat Mechanism 
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E. Electrical Line Break (Figure 9) 

3. 22 The electrical line break mechanism 
provides a means of interrupting signal 

line current for use as a break signal. Inter­
ruption of the line current is effected by de­
pressing the BREAK keylever located on the 
keyboard. 

3. 23 When the BREAK keyleveris depressed, 
its function lever pivots and raises the 

front end of the break lever. The rear portion 
of the break lever depresses the actuator pin of 
the sensitive switch, which open the normally 
closed contacts. This action breaks the conti­
nuity of the signal line circuit, causing a break 
signal (no current) to be transmitted. 

3. 24 When the BREAK key lever is released, 
the tensions of the switch spring and break 

lever spring cause the function lever to return 
the key lever to its normal position and the switch 
contacts to their normally closed condition. 

F. Local Line Feed (Figure 10) 

3. 25 When the LOC LF keylever on the key­
board is depressed, paper is fed out of 

the associated typing unit when power is on. The 

BREAK L:£VIER 

mechanism operates as follows: Depressing the 
LOC LF keylever raises the forward end of the 
localline feed bail. This bail pivots and its upper 
end pushes the attached local line feed trip link 
toward the rear until the link engages the line 
feed clutch trip lever on the typing unit. Thus, 
the line feed mechanism on the local typing unit 
is made to operate without a signal and other 
typing units on the same line circuit are not 
disturbed. 

G. Local Paper Feed-Out (Figure 11) 

3. 26 The local paper feed-out mechanism 
enables the operator to feed out copy 

paper by depresf?ingthe local line feed keylever, 
whether the printer set is on or off. The mech­
anism operates as follows: 

(a) Depressing the LOC LF key lever causes 
the local line feed trip link to move to 

the rear and unlatch the line feed clutch trip 
lever, as described in Paragraph F. above. 
If the set is operating, the result is that 
copy paper is fed out until the LOC LF key­
lever is released. If the set is not operating, 
the line feed clutch of the typing unit is con­
ditioned to operate when the power is supplied. 

BREAK KEYLEVER 

Figure 9 - Electrical Line Break Mechanism 
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LINE FEED CLUTCH 
..,...,.-TRIP LEVER (ON 
; TYPING UNIT) 

LOCAL LINE FEED 
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LOCAL LINE FEED 
KEYLEVER 

Figure 10 - Local Line Feed Mechanism 

(b) When the local line feed trip link is fully 
actuated, it rotates the local paper feed­

out switch lever, releasing the switch plunger 
and permitting the contacts in the magnetic 
blow-out switch to close. 

(c) This actuates the motor circuit of the 
printer so that the motor will run and 

eject copy paper so long as theLOC LF key­
lever is depressed (printer normally off). 

H. Electrical Keyobard (Figure 12) 

3. 27 The electrical keyboard lock mechanism 
permits the signal generator contact to 

be electrically shunted from the keyboard or 

from the associated typing unit shunt. This 
mechanism operates as follows: 

(a) To shunt the keyboard locally, depress 
the REC keylever (Figure 12). This 

action raises the keyboard lock function lever 
which, in turn, raises the lockbar latch. With 
the lockbar latch disengaged, the lockbar is 
free to move to the right under spring tension 
of the keyboard lock switch contact on the 
switch lever. The switch lever then pivots, 
closing the contacts of the switch. The asso­
ciated circuits are arranged to shunt the sig­
nal generator when the switch is closed. How­
ever, since there is no mechanical blocking 
of the keylevers, the perforator transmitter 
can still be operated as a tape perforator. 
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LOCAL PAPER FEED-OUT 
SWITCH LEVER 

LOCAL LINE FEED 
TRIP LINK 

~ 
SWITCH LEVER 

SPRING 

MAGNETIC BLOW 
OUT SWITCH 

Figure 11 - Local Paper Feed-Out Mechanism 

(b) The keyboard can also be shunted when 
two consecutive blank code signals are 

received by the associated typing unit. Under 
this condition, the keyboard locklever on the 
typing unit (Figure 12) moves downward and 
depresses the keyboard lock plunger. This 
movement causes the keyboard lock bail to 
pivot and raise the keyboard lock function 
lever. This disengages the lockbar latch and 
the keyboard is shunted as described in (a). 

I. Keyboard Unlock (Send Key) 

3. 28 The keyboard unlock mechanism per­
mits the keyboard to be unshunted. The 

operation of the mechanism is as follows: 

(a) When the SEND keylever is depressed 
(Figure 13), the keyboard unlock function 

lever rises against a diagonal caroming sur­
face on the lock bar (Figure 12). This moves 

Page 12 

the lockbar to the left until the lockbar latch 
falls into a notch on the lockbar. 

(b) As the lockbar moves to the left, the 
switch lever (Figure 13) pivots and opens 

the contacts of the keyboard lock switch. The 
associated circuits are arranged so that, when 
the switch contacts open, the signal generator 
is no longer shunted (Paragraph 3. 27) afid 
normal signal transmission can take pla.ct. 

J. Local Carriage Return 

3. 29 The local carriage return mechanism 
enables the operator to trip the carriage 

return mechanism on the associated typing unit, 
thereby causing the type box carriage to be fully 
returned to its normal position at the beginning 
of a line of copy. This mechanism operates as 
follows: When the LOC CR keylever (Figure 14} 
is depressed, its function lever rises and, in 
turn, raises the forward end of the local carriage 
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M/KEYBOARD LOCKLEVER LI (ON TYPING UNIT) 

LOCK POOITION 

KEYBOARD LOCK 
PLUNGER 

PLUNGER SPRING 

KEYBOARD 
LOCK BAIL 

RECEIVE KEYLEVER 
(KEYBOARD UNLOCK) 

LOCKBAR LATCH 

I 

[-- -- ----- J 
ww 

LOCKBAR 
LATCH 

KEYBOARD UNLOCK (SEND) 
FUNCTION LEVER 

I 
KEYBOARD LOCK (REC) DIAGONAL SURFACE 

FUNCTION LEVER 

lnffi- ~ _]L - J v---
1 

UNLOCK POSITION 

Figure 12 - Electrical Keyboard Lock Mechanism 
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KEYBOARD UNLOCK 
FUNCTION LEVER 

Figure 13 - Keyboard Unlock Mechanism 
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Figure 14 - Local Carriage Return Mechanism 
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return bail. This bail rotates about its pivot 
point until the upper end engages the carriage 
return lever on the typing unit/ The carriage 
return mechanism operates in thi&Jflannerwith­
out a signal that would cause other units in the 
line circuit to function. 

K. Margin Indicator (Figure 15) 

3. 30 The margin indicator cam disc on the 
associated typing unit spring drum ro­

tates with the drum as spacing occurs. As the 
end of each line is approached, the cam surface 
of the disc makes contact with the margin indi­
cator contact switch lever and rotates it clock­
wise about its pivot point. When the lever ro­
tates, it releases the margin indicator switch 
plunger. The normally open contacts are closed, 
completing the circuit to a margin indicator light 
in the cabinet. The carriage return cycle returns 
the cam disc to its starting position and the mar­
gin indicator switch opens. The switch is oper­
ative only when the keyboard is in the K and K -T 
positions. 

L. Character Counter (Figures 16 and 17) 

3. 31 The character counter is driven mechan-
ically from the perforator transmitter 

by the action of the counter and carriage return 
code bars located in the second and third slots of 
the codebar basket. These bars provide drive 
projections which engage the forks of the feed 
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and reset bails of the counter. As the code bars 
fall to the right when a key on the keyboard is 
struck, the counter mechanism is tripped. As 
the keyboard is reset under power, the counter 
performs its required functions. These functions 
may be divided into three di~tinct phases of op­
eration. Figure 18 illustrates these three phases 
of operation, and also the normal position of the 
counter mechanism. 

Stepping 

3. 32 Referring to sequence A, Figure 18, as 
a key is struck the codebars fall to the 

right, carrying with it feed bail 1. The drive 
lever, which is linked to the feed bail, moves to 
the left slightly more than one tooth. As the code­
bars are reset under power, stepping bail 1 
moves clockwise, causing the drive lever to 
advance the ratchet drum one tooth. The drive 
pawl prevents the ratchet drum from rotating 
counterclockwise until it is again tripped for the 
following character. When this occurs, the 
ratchet drum rotates slightly counterclockwise, 
coming to rest against the latchlever. 

Counter Reset 

3. 33 Sequence B, Figure 18, illustrates the 
tripped position of the counter mechanism 

for a reset function. Reset bail 2 moves counter­
clockwise as its codebar falls to the right, caus­
ing the reset lever in turn to .rotate clockwise. 

MARGIN INDICA TOR 
SWITCH 

CONTACT 
LEVER 

MARGIN INDICATOR 
CAMDISC (ON 
TYPING UNIT) 

Figure 15 - Margin Indicator Mechanism 
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FEED BAIL 
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DRIVE LEVER 

RESET 
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Figure 16 - Character Counter Mechanism (Front View) 
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SPRING 

RESET BAIL 
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Figure 17 - Character Counter Mechanism (Rear View) 
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Figure 18 - Operation of Character Counter Mechanism 
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As the reset lever rotates clockwise, the reset 
lever extension moves downward until it falls 
under the shoulder of the projection on the drive 
and latchlevers under the action of its spring. 
When the counter bars are reset as in C, Figure 
18, the reset bail is rotated clockwise to its 
original position, causing the reset lever to ro­
tate counterclockwise, carrying the reset lever 
extension upward, and moving both the drive 
lever and latchlever out of engagement with the 
ratchet teeth. The mechanism remains in this 
condition and the ratchet drum assembly rotates 
rapidly counterclockwise (under the action of its 
return spring) until it reaches its zero position. 

3. 34 As the ratchet drum reaches its zero 
position, a stop on the ratchet strikes a 

stop lever fastened to the frame. The elastic 
impact is transmitted through the stop lever to 
the antibounce lever whose lower end is nor­
mally in contact with the stop lever. The anti­
bounce lever rotates counterclockwise, dropping 
in behind the ratchet stop. As the ratchet drum 
rebounds from the stop lever, its stop strikes 
the antibounce lever, preventing further motion 
and maintaining the anti bounce lever in its actu­
ated position. The ratchet continues to operate 
between the stop lever and anti bounce lever until 
the energy in the system has been largely dissi­
pated. The ratchet stop then remains in contact 
with the stop lever, permitting the antibounce 
lever to return to its normal position. 

Restart 

3. 35 SequenceD, Figure 18, illustrates the 
restarting action of the counter mecha­

nism for the character following a carriage re­
turn. As a key on the keyboard is depressed, 
the counter codebar falls to the right, the feed 
bail moves counterclockwise and the drive lever 
moves to the left. As the drive lever moves to 
the left it is disengaged from the reset lever 
extension and falls into engagement with the 
ratchet tooth. As the codebars are reset under 
power, the feed bail rotates clockwise and the 
feed lever begins to move to the right. As it 
does, its projection pushes the reset lever ex­
tension to the right and out of engagement with 
the latchlever, which falls into engagement with 
the ratchet drum. As the drive lever completes 
its stroke, it steps the ratchet one tooth as in the 
normal stepping operation. 

End-of-Line Switch 

3.36 Theend-of-lineswitch, Figure 16, oper­
ates the end-of-line indicator light lo­

cated in the cabinet to signal the end of a typed 
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page printer line. The switch circuit is opera­
tive only when the keyboard is in the T position. 
In the K and K-T operating positions, the end­
of-line indicator light is operated by the margin 
indicator switch (Paragraph 3. 30). Selection of 
either the end-of-line indicator switch or margin 
indicator switch is automatically controlled by 
a keyboard control selection switch (Figure 21). 
The selection switch is, in turn, operated by the 
keyboard control knob. 

3. 37 Operation of the character crunter end-
of -line indicator switch is controlled by 

a switch cam (Figure 16). The switch cam ro­
tates with the ratchet drum and can be adjusted 
to close the· switch at any typed line length of 
from 10 to 80 characters. 

M. Auxiliary Electric Switch (Figure 1) 

3. 38 This switch is of the multi circuit type. 
Operation of the switch is controlled by 

the keyboard control knob through a shaft and 
gears. The switch is used for varirus switch­
ing requirements not applicable to this section. 

N. Tape Supply Container (Figure 1) 

3. 39 The tape supply container supplies the 
tape to the punch. The tape is:. guided 

from the container so that it traverses t~ punch 
from right to left (viewed from the front). A low­
tape switch mechanism is available, as an op­
tional feature, with the container to initiate a 
signal when the supply of tape is low. 

0. Keyboard Tape Backspace 

3. 40 The keyboard tape backspace mechanism 
controls the operation of the power drive 

backspace mechanism on the perforator. It con­
sists of a tape backspace (TAPE B. SP.) key­
lever and a tape backspace switch. 

3. 41 When the TAPE B. SP. keylever is de-
pressed, it causes its associated lever 

arm to contact and depress the actuating button 
on the backspace switch. As this happens, the 
circuit to the backspace magnet of the power 
drive backspace mechanism on the perforator 
is closed, and power is applied to the magnet. 
The power drive backspace mechanism will then 
move the perforated tape backward one space 
each time the TAPE B. SP. keylever is de­
pressed. See appropriate sections of perforator 
units for operation of power backspace mecha­
nism. 
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KEYBOARD-PERFORATOR LINKAGE MECHA­
NISM (Figure 19) 

A. General 

3. 42 The keyboard-perforator linkage consists 
principally of· a code bar extension basket 

mechanism, and a reset cam follower bracket 
mechanism. The functions of the codebar exten­
sion basket mechanism are to transmit character 
information from the keyboard codebars to the 
perforator, and to control the operation of the 
perforator-transmitter in the K, K -T, and T 
positions. The reset cam follower mechanism 
provides the linkage between the clutch tripbar 
and the perforatorcam in the T position to per­
mit the keyboard to be reset at high speeds by 
the tape perforator. 

B. Operation in K Position 

3.43 In this position, signalsaregenerated by 
the keyboard as described in Paragraph 

2 and the perforator is inoperative. This mode 
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of operation is set up by turning the keyboard 
control knob to the K position. This conditions 
the keyboard-perforator linkage as follows: 

(a) When the keyboard control knob (Figure 
19) is'turned to the K position, the block­

ing bail shown in the illustration is moved to 
the left to the dotted position by the action of 
the control cam. When a codebar is selected 
and falls to the right, the codebar extension 
is prevented from moving to the right by the 
blocking bail and, therefore, information is 
not transmitted to the punch. An extension 
on the blOcking bail also prevents selection 
of the character counter code bars (Paragraph 
3. L. ). 

(b) As the blocking bail moves to the left, 
a second extension (Figure 20) engages a 

bell crank and pivots the bell crank clockwise. 
This disengages the latch from the clutch trip­
bar link so that, as the clutch tripbar falls to 
the right, the clutch tripbar link remains in 
the position shown and the perforator clutch 
is not tripped. 

CODE BAR 
EXTENSION 

CODE BAR 

Figure 19 - Keyboard-Perforator Linkage 
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Figure 20 - Perforator Clutch Trip Linkage 

(c) The keyboard control selection lever 
(Figure 21) is pivoted counterclockwise 

so that its pin at point B is free of the hook 
on the reset lever of the reset cam follower 
mechanism. At the same time, the extension 
on the right end of the keyboard control se­
lection lever moves up to the dotted position 
shown at C so that, as the clutch tripbar falls 
to the right, the extension strikes the signal 
generator clutch trip lever, operating the 
signal generator mechanism. 

C. Operation in K-T Position 

3. 44 In this position, signals are generated by 
the keyboard and tape is simultaneously 

perforated. This mode of operation is setup by 
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turning the keyboard control knob to the K -T po­
sition. This conditions the keyboard-perforator 
linkage as follows: 

(a) When the keyboard control knob is moved 
to the K-T position, the blocking bail 

shown in Figure 19 moves to the right, re­
leasing the codebar extensions and c~racter 
countercodebars. The bell crank (Figure 20) 
pivots counterclockwise, allowing the latch 
to engage the clutch tripbar link. 

(b) The keyboard control selection lever 
(Figure 21) remains in its counterclock­

wise position so that it is not engaged by the 
reset lever of the reset cam follower, but is 
still in position to trip the signal generator 
clutch trip lever. 
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Figure 21 - Mode Selection and Keyboard Reset Mechanism 
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(c) The character counter codebars are re-
leased so that the character will count; 

however, its end-of-line switch is inoperative 
due to the position of the keyboard control 
selection switch (Figure 21). Refer to Para­
graph 3. L. for a description of the control 
switch operation. 

(d) When a code keylever is depressed, the 
clutch tripbar falls and the following se-' 

quence takes place: 

( 1) The codebar bail and clutch tripbar 
move to the right, thereby releasing 

the selected codebars. The selected code­
bars and associated codebar extensions 
(Figure 19) move to the right. As the code­
bar extensions move to the right, they 
engage their associated punch slide latches 
at C on the perforator, causing the punch 
slide latches to rotate counterclockwise 
and unlock the punch slides at B. 

(2) The clutch tripbar link (Figure 20) is 
pulled to the right by the clutch trip­

bar. The clutch trip bar link is coupled to 
the perforator trip lever latch. This latch 
contacts the perforator trip lever at B, 
causing it to rotate counterclockwise. As 
it moves counterclockwise, the perforator 
trip lever is disengaged from the clutch 
release at A. The clutch release falls 
under spring tension and releases the per:.. 
forator clutch trip lever which, in turn, 
trips the perforator clutch. The signal 
generator clutch is tripped as previously 
described. 

(3) As the perforator trip lever rotates 
counterclockwise, the reset bail trip 

lever linked to it (Figure 20) pulls down 
an extension on the punch slide reset bail 
at E. The reset bail moves down, permit­
ting the selected punch slides (Figure 19) 
to move to the left under action of their 
bias springs. 

( 4) As the clutch tripbar nears the end 
of its stroke to the right, the upper 

portion of the latch comes in contact with 
the stop at point D. The latch then pivots 
counterclockwise, releasing the clutch 
tripbar link which moves rapidly to the 
left under the action of the compression 
spring shown immediately below the stop. 
The clutch tripbar link is stopped in its 
movement to the left by its extension strik­
ing the stop at point C. The perforator 
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trip lever latch is to the left of and com­
pletely free of the perforator trip lever. 
As the clutch release pivots clockwise 
under the resulting action of the pin on the 
reset cam, the perforator trip lever is 
released from its counterclockwise posi­
tion and allowed to rotate clockwise to its 
normal position as shown in Figure 20. 

(5) In the meantime, the clutch tripbar 
(Figure 2 0) is being reset and is mov­

ing to the left. As the latch moves to the 
left away from the stop at point D, it pivots 
clockwise to its normal position so that 
when the clutch tripbar is at the extreme 
left of its reset travel, the latch is again 
allowed to hook under the clutch tripbar 
link. This completes the operatingcycle. 

D. Operation in T Position 

3. 45 In this position, tape is perforated by the 
perforator but no signals are generated 

by the keyboard. The keyboard is reset by the 
perforator since the signal generator mechanism 
is inoperative. This mode of operation is set 
up by turning the keyboard control knob to the T 
position. This conditions the keyboard-perfo­
rator linkage as follows: 

(a) When the keyboard control knob is turned 
to the T position, the keyboard control 

selection lever (Figure 21) is pivoted clock­
wise so that its pin at point B is in position 
to engage the hook of the reset cam follower 
reset lever. The right end of the keyboard 
control selection leve:r at point C falls so that 
it will not engage the ;;.J.gnal generator clutch 
trip lever. In the T position, therefore, the 
signal generator clutch is not tripped and the 
signal generator is inoperative. 

(b) The keyboard perforator linkage and per_:-
forator clutch trip system operate as de­

scribed in Paragraph C. above. The character 
counter is operative andcontrols the end-of­
line indicator light as described in Paragraph 
3.L. 

(c) Codebar reset is effected by the reset 
cam follower mechanism. When a code 

keylever on the keyboard is depressed, the 
codebar bail and clutch tripbar (Figure 21) 
fall to the right so that the reset lever with 
hook is in position to engage the pin of the 
keyboard control .selection lever at point B. 
When the perforator clutch is tripped, the 
reset cam begins to rotate counterclockwise 
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and, as it does, the reset cam follower arm 
and associated reset lever rotate clockwise. 
The hook on the reset lever engages the pin 
on the keyboard control selection lever and 
moves the selection lever and clutch tripbar 
to the left. The configuration of the reset 
cam is such that, at a later stage of the oper­
ating cycle, the reset lever with hodt moves 
away from the pin of the keyboard control 
selection lever. The clutch tripbar again 
starts to move to the right. However, the 
codebar bail latch latches the codebar bail 
at this point, preventing further movement 
of the clutch tripbar as the reset cam follower 
arm returns to its initial position. 

4. VARIABLE FEATURES 

A..~R~BACK MECHANISM (Figures 22 and 23) 

4.01 The answer-back mechanism is an elec-
tromechanical device whichpermits the 

identity of a called station to be transmitted 
automatically to the originating station, in re­
sponse to a coded, sequential message from the 
signal. line. The HERE IS keytop provides man­
ual operation. Transmissions are generated 
in the normal manner by the keyboard, which, 
through its codebar mechanism, reads the code 
combination contained in a message drum. 

4. 02 The mechanism is comprised basically, 
of a coded message drum, control relay, 

and keyboard contacts. The drum is coded for 
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the desired combination by removing code tines 
from the 21 code blades, as required (Figure 
22). The first character transmitted is always 
a LTRS combination to place the called station 
in the unshift position; the other 20 may be any 
characters desired. However, the first trans­
mission is usually followed by CR (carriage re­
turn) and LF (line feed). This sequence is also 
typically used to end a coded sequence, to insure 
that the answer-back message will appear at the 
beginning of a line at the distant station, and 
that over -printing of the message will not occur. 
Typically, 1~ characters are available for the 
answer -back identification. 

4. 03 The following explanation of operation 
uses the combination FIGS - D as an ex­

ample. The combination used may vary with the 
application. 

A. Called Station 

4. 04 The answer-back message is initiated at 
the called station by depressing the FIGS, 

upper case Dcombination at the originating sta­
tion. The operation of the FIGS function box 
contact at the called station will de-energize the 
answer-back (noncontention) control relay if 
this relay is in an energized condition prior to 
the reception of the FIGS combination. The 
closing of the D function box contact then com­
pletes a circuit to the answer-back trip magnet 
via normally closed control relay contacts. The 

CODE 
BLADES 

DRIVE 
LINK 

Figure 22 - Answer-Back Mechanism 
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Figure 23 - Typical Answer-Back Circuit 
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D contact also locks the keyboard through a lever 
extension to the keyboard locking mechanism, if 
the set is so equipped. This is accomplished 
when the blank keylever is depressed twice in 
succession. 

4. 05 The closure of this circuit energizes the 
answer-back trip magnet and results in 

the counterclockwise rotation of the armature 
and associated stop-lever latch, thereby un­
blocking and releasing the stop lever. Under 
the bias of a spring attached to the codebar bail 
latch operating lever, the stop lever rotates 
counterclockwise until it comes to rest against 
the mechanism base plate. Before coming to 
rest the stop lever moves the blocking lever 
counterclockwise, thereby unblocking the drive 
plate and releasing it to its spring action. The 
drive plate rotates counterclockwise to a stop 
where the attached drive li~ is in a position to 
accept the feeding motion from the keyboard 
codebar bail. As the stop lever continues its 
counterclockwise rotation, the codebar bail latch 
operating lever rotates clockwise, striking the 
codebar bail latch. The latch rotates clockwise 
and releases the codebar bail. The code bar bail 
releases the keyboard codebars and the clutch 
tripbar, which move to the right under spring 
action. The clutch tripbar thereby trips the 
signal generator clutch and initiates an operat­
ing cycle. 

4. 06 The code combination transmitted during 
the first cycle must be a letters combi­

nation. The code combinations of the succeed­
ing 20 cycles may be any arbitrary character 
determined by the detachable code blades fasten­
ed to the code drum. The code combination on 
each blade is read by five sensing levers which 
transfer the code selections to a vertical pro­
jection on each of the 5 codebars. Each code 
combination is thus transmitted in the normal 
manner by the keyboard signal generator mech­
anism. A spacing condition occurs whenever a 
codebar is prevented from moving to the right 
by its associated sensing lever; unrestricted 
movement of a codebar results in a marking con­
dition. Since the sensing levers must be held 
away from the codebars, in order to prevent 
their interference during normal keyboard oper­
ation, a stop code blade having a letters com­
bination is used. This results in a letters com­
bination for the first character. 

4. 07 Once during each rotation of the signal 
generator cam assembly, the code bar 

bail is pulled to the left by a cam eccentric, 
causing it to rotate clockwise. The bail thereby 
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resets thekeyboardcodebars and, with the char­
acter generator drive link now in its released 
position, rotates the drive plate clockwise. This 
action causes the stepping pawl to step the code 
drum one position clockwise. 

4.08 With the stop lever in its released posi-
tion, the codebar bail latch operating 

lever also maintainS the codebar bail latch in 
a released position. The signal generator mech­
anism will cyclecontinuouslyuntil it rotates the 
code dru.m one full revolution or 21 characters. 
The first code blade, which is the stop code 
blade having a letters combination, has an addi­
tiona! projection. When it is being rotated into 
the sensing position, the projectioncontacts the 
stop lever, rotating itclockwise. The left exten­
sion of the stop lever rotates the codebar bail 
latch operating lever counterclockwise, which 
in turn releases the codebar bail latch to the 
action of its attached spring. Continued rota­
tion of the stop lever brings it in a position where 
if released to the action of the spring attached 
to the codebar bail latch operating lever, it will 
reverse rotation and become latched on the stop 
lever attached to the trip magnet armature. Such 
a position is reached when the stop code blade 
passes its area of contact with the stop lever, 
which is just prior to the complete movement of 
the stop code blade into the sensing position. 

4. 09 When the codebar bail latch is released 
to its spring action, it rotates counter­

clockwise in contact with the codebar bail latch 
roller until it latches the codebar bail. At this 
point the blocking lever is also released to its 
spring action, and it rotates counterclockwise 
until it rests against a projection on the stop 
lever. In this position the blocking lever holds 
the drive plate in its extreme clockwise position 
and the attached drive link is once more unable 
to follow the feeding motion from the codebar 
bail. Further operation of the signal generator 
and character generator is thus prevented. At 
this point the operator must manually unlock the 
keyboard to restore it to its normal operating 
condition if the set is equipped with a keyboard 
locking mechanism. 

B. Originating Station 

4. 10 The keyboard pulsing (or blinding) con-
tact, mounted on the signal generator as­

sembly, is operated every keyboard cycle by a 
cam which is mounted on the signal generator 
shaft. The pulsing contact is timed to close be­
fore the beginning of the start pulse and remain 
closed until after the end of the 5th pulse. 
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4. 11 Each time it operates, the keyboard 
pulsing contact will energize the answer­

back control relay; the control relay will re­
main energized via its own contacts, and the 
FIGS stunt box contact. 

4. 12 The FIGS stunt box function pawl in the 
typing unit is specially designed to en­

gage the FIGS function bar at all times. The 
pawl is never stripped by the stripper bail. This 
means that the function pawl holds the function 
lever away from the FIGS contact. When the 
FIGS function bar is selected, it will permit the 
pawl and lever to move forward and operate the 
FIGS contact. (The normal stunt box operation 
is such that the contact does not operate until 
the selected function bar has first moved forward 
and then rearward.) This arrangement converts 
a normally open, momentary-operate FIGS con­
tact to a normally closed, momentary -operate 
FIGS contact. At the same time, it advances 
the timing of the FIGS contact operation to insure 
that either the FIGS contact or the keyboard 
pulsing contact will keep the control relay ener­
gized during every signal generator cycle. 

4. 13 The local operator depresses the FIGS -
D combination to call the remote station. 

The FIGS contact may or may not de-energize 
the control relay depending upon how long after­
wards the operator depresses the D combina­
tion. In any event, the D combination will again 
energize the control relay, if necessary. The 
local answer-back will, therefore, be disabled 
due to the opening of the normally closed con-

trol relay contacts, which are in series with 
answer-back trip magnet. 

SYNCHRONOUS PULSED TRANSMISSION (Fig­
ures 1 and 24) 

4. 14 Upon operation of the appropriate key-
lever, the reset bail in the keyboard is 

moved to the right and releases the selected 
codebars. The universal codebar (a modified 
clutch tripbar) is released and moved to the 
right also, at which time it closes the clutch 
magnet conditioning contact. This action en­
ables the clutch trip magnet to respond to an 
externally supplied synchronous pulse (50 or 
100 milliamperes of 20 millisecond duration). 
When energized by the synchronous pulse, the 
clutch trip magnet releases and moves the clutch 
tripbar to the right. This movement causes the 
clutch tripbail extension to trip the signal gener­
ator clutch. The signal generator camshaft 
then rotates and transmits the selected signal. 

4. 15 During the single rotation of the signal 
generator camshaft, the reset bail is 

rotated clockwise and latched. The universal 
codebar, clutch tripbar, and the five codebars 
are moved and held to the left by the reset bail. 

TIME DELAY MECHANISM (Figure 25) 

4. 16 The time delay mechanism operates in 
conjunction with the motor control mech­

anism in the electrical service unit. It provides 
automatic motor unit stop after a predetermined 

CONTACT 
~. --- MECHANISM 
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Figure 24 - Synchronous Pulsed Transmission Mechanism 
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Figure 2 5 - Time Delay Mechanism 

interval of idle signal line time has elapsed. 
The mechanism contains two ratchet wheels -
one with 27 teeth, and one with 28 teeth. A re­
ciprocating eccentric follower pawl, powered by 
the keyboard intermediate shaft, drives the 
ratchet wheels, one tooth at a time. The latch 
pawl rides the inside flanges of the ratchet wheels 
and controls the contact pawl latching lever, 
which holds the contact pawl away from the 
flanges. Each ratchet wheel has an indentation 
in its inside flange. After a maximum of 756 
revolutions of the intermediate shaft, these in­
dentations are adjacent for almost one revolu­
tion. When the adjacent indentations pass over 
the latch pawl, it drops into them, briefly, and 
then disengages the contact pawl latching lever 
from the contact pawl. This permits the contact 
pawl to ride the flanges of the ratchet wheels 
until either one of two events occur. 

4.17 If a line signal is received before 756 
revolutions of the intermediate shaft, the 

typing unit main bail drive extension engages the 
upper end of the contact pawl and causes it to 
again be latched by the contact pawl latching 

lever. This begins a new cycle of time meas­
urement. 

4. 18 If a line signal is not received before 756 
revolutions of the intermediate shaft, the 

indentations in the flanges of the ratchet wheels 
again become adjacent and permit the contact 
pawl to drop. This action results in a pulse 
transmission to the motor control mechanism, 
which responds by switching off the motor unit. 

4. 19 The time elapsed between the reception 
of the last line signal and the stopping of 

the motor unit varies with the operating speed. 
For 60 wpm, the range is 86 to 172 seconds; 75 
wpm, 60 to 120 seconds; and 100 wpm, 53 to 106 
seconds. 

4. 20 The mechanism may be disabled by ad-
justing an eccentric that moves the ec­

centric follower pawl out of engagement with the 
ratchet wheels. Motor unit operation may be 
restored by opening the signal line circuit (eg, 
depressing the BREAK key lever). 
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