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TELETYPE CORPORATION 
Skokie, Illinois, U.S. A. 

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. 
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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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ELECTRICAL 
SERVICE UNIT 

Central interconnection 
point for ASR Set 
electrical circuits. 

K 

K·T 

Me,ssages are transmitted from the 
keyboard and recorded on the typing 
unit. Received messages are recorded 
on the typing unit. 

• Messages are transmitted from the key­
board and recorded on both the typing 
unit and tape punch unit (perforator or 
reperforator ). Perforator (illustrated) 
is actuated mechanically; reperforator 
is actuated electrically and may be 
used, as can the typing unit, to record 
received messages. Reperforator may 
also be actuated mechanically. 

T 

No external transmissions occur. 
Messages typed on the keyboard are 
recorded by the tape punch w1it. Re­
ceived messages are recorded on the 
typing unit, and/or reperforator. 

TRANSMITTER DISTRIBUTOR OPERATION 

~ The transmitter distributor, controlled 
';J"'- by a start-stop switch, may be operated 

~ 
in place of the keyboard in all operating 
modes. Transmitted messages are re­
corded by the typing unit and reperfo­
rator-type tape punch unit. 
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I KEYBOAIID }""" ELECTRICAL SERVICE •••••• 
UNIT • ' .. 

KEYBOARD 

' ~ ' . ' .. 
1 M~~R t---~ ~G I 

••••• 
ELECTRICAL 

SERVICE 
UNIT 

•••••• 
• . • . • ' ~ ', "1 ',i M= ~--- ~G I 

TAPE 
PUNCH 

L KEYBOAIID I I M~R l ' 
ELECTRICAL 

••••••I SERVICE 
UNIT 

',, 

. ..... 1 ~G I 
.__ _____ _, 

TRANSMITTER 
DISTRIBUTOR ••••• til- ELECTRICAL 

SERVICE 
UNIT •• • -- t..._ _ __::.::..__ __ -1 • •• 

,, ~ 

'',,,,~ M~R f---~ ~G I 

Transfer of Intelligence Transfer of Motive Power 

Electrical Mechanical 

·············~ 
~ 
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Figure 3 - Typical 28 ASR Set Components and Operating Modes 
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5.06 Control of the optional Auxiliary Typing 
Reperforator Set is provided either by 

controls located on the accessory control panel 
on the front of the cabinet, or by controls lo­
cated on the typing reperforator base and ac­
cessible through a cabinet access lid. The Aux­
iliary Typing Reperforator Set is connected to a 
separate signal line circuit and may therefore 
receive and record messages simultaneously 
with but independent of other ASR Set operations. 

SELECTIVE CALLING 

5.07 ASR Sets may be equipped to operate in 
a selective calling system. Selective 

calling operation is a method of message trans­
mission control in which traffic is selectively 
directed only to those sets actually concerned 
with the information being transmitted. Each 
set in the circuit, which may be standard line 
or radio, is assigned an identification code. 
The code may be made up of any character or 
sequence of characters. Recognition of this 
code, and other selective calling codes, is made 
by the stunt box in the typing unit of each set. 
The typing unit, upon recognition of the proper 
code, will be placed in the select-nonprint 
condition. When this occurs, direct printing is 
suppressed while the selector mechanism and 
the stunt box remain active. In this way, the 
typing unit monitors signal line conditions but 
does not respond, either to print or to perform 

OPERATING SPEEDS 

Characters Per-Minute 600 460 
or 

Operations Per-Second 10.0 7.7 

Unit Code 7.42 7.42 

Bauds (Bits-per-second) 74.2 56.9 

Frequency (Cycles/Second) 37.1 28.4 

Length One Character 100 130 

in Unit Pulse 13.5 17.6 
Milliseconds Stop Pulse 19.1 24.9 

APPROXIMATE DIMENSIONS (INCHES) 

Height Width Depth 

39 36 18-1/2 (less keyboard 
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a function, until it receives instructions in the 
form of selective calling code sequences. 

6. TECHNICAL DATA 

SIGNAL REQUIREMENTS 

Code: Baudot (five level start-stop); sequential. 

Input: 

( 1) Neutral - S e 1 e c to r magnets directly 
connected to signal line, or through line 

relay. 

(2) Polar - Line relay or selector magnet 
driver required. 

Line Current: 20, 30, or 60 milliamperes. 

POWER REQUffiEMENTS (TYPICAL) 

Sets with Synchronous Motor Units - 115 v ac 
.:t.10%, 60 ±. 75% cycles, single phase. 

Sets with Governed Motor Units 

(1) 115 v ac .:!::.10%, 50-60 cycles, single 
phase. 

(2) 115 v de with external resistance. 

428 404 400 390 368 

7.1 6.7 6.7 6.5 6.1 

7.00 7.42 7.50 7.00 7.42 

50.00 45.5 

25.00 22.8 

140 149 150 154 163 I 
20.0 20.0 20.0 22.0 22.0 ! 

20.0 28.5 30.0 22.0 31.2 I 

APPROXIMATE WEIGHT (POUNDS) 

Total Weight 260 

which extends 4-1/2 inches) 
Shipping 

Domestic 530 
(See Figure 4 for dimensional details.) E?f:port 600 
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PRINTED CHARACTERS (TYPING UNIT) 

Type Pallet Arrangements- Standard, Upper Case Arrangements Include: 

(1) Communications (punctuation symbols) 

(2) Fractions 

(3) Weather symbols 

Individual pallets for upper and lower case charaCters are available separately for field installation. 

Type Styles and Spacing (Typical) 

Style Character Height Horizontal Characters Per Inch Vertical Lines Per Inch 
Caps Fraction Sirigle - SPACE - Double Single - FEED - Double 

Murray .103" .162" 10 5 6 3 
Gothic .103" none 10 5 6 3 
Gothic .103" .162" 12 6 6 3 
Long Gothic .120" .170" 1() 5 6 3 
Large Gothic .180" .180" 10 5 - 3 

--------------- - ---- -- ---

PLATENS 

Physical Characteristics Friction Feed Sprocket Feed 

Construction Rubber covered cylinder; Rubber covered cylinder, 
fixed to platen shaft. free on platen shaft. 

Length 8-3/ 4" Selected for desired form 
width. 

Paper Width Any width up to iJ-i/2" Minimum: 3-5/8" 
Maximum: 9" 

Characters per line Margin is adjustable from Margin is adjustable from 
I (10 per inch) 1 to 85 characters 1 to maximum number 

indicated in chart. __j 

SPROCKET FEED PLATENS 

Form Width Maximum Characters* Form Width MaXimum Characters* I 

in Inches Per Line in Inches Per Line 

9 77 5-3/4 44 
8-1/2 72 5-1/2 42 
8 67 5 37 
7-1/2 62 4-1/2 32 
7 57 4-5/16 30 
6-1/2 52 4-1/4 29 
6-3/8 51 4 27 
6-1/4 50 3-5/8 23 
6 47 

---

*Based on ten characters per inch with allowance of three characters for platen end play. 

Page 10 

~, 

»i) 

'')_-
_, 

) 

:> 

J ":;.-; 

_J_ ••.. 

*' 



( 

( 

( 

( 

( 

( 

(, 

TYPING UNIT RIBBON 

style • • • • • • • • • • • • • • Black record ribbon 
Length. . . . . . . . . . . . . . . . . . . . . . . 33 feet 
Width . . . . . . . • . . . . . . . . . . . . . . 1/2 inch 
Thickness. • • • • • • • • • • • • • • • • 0.0055 inch 

TYPING UNIT PAPER (FRICTION FEED) 

Type • • • • • • • • . • Standard yellow paper roll 
Outside diameter .••••••••.••• 4-1/2 inch 
Width. . • • . . . • • • . • . . • • . • • . . 8.45 inch 
Length . . . . . . . . . . . . . . . . . . . . . 325 feet 
Core diameter • • . . . • • . • . . . • . . . • 1 inch 
Core thickness. • • • . . . • • • • . • . . 0.125 inch 

ISS 1, SECTION 573-101-100TC 

TAPE SPECIFICATIONS 

Type • • • • • • • • • • • Standard communications 
Width ••••••••••••••••••••• 11/16 inch 
Code perforations. Chadless or fully perforated 
Characters or feed holes per inch. • • • • • • 10 

PRINTED CHARACTERS (TAPE) 

Height •••••••••.... Chadless, 0.120 inch; 
fully perforated, 0.100 inch 

Width •••.•..•••.•.. Chadless, 0.075 inch; 
fully perforated, 0.046 inch 

Location of Printing ..... Along upper edge of 
chadless perforated tape; 
between feed holes on 
fully perforated tape 

I 
17 IN. 

-=== 

l I / rt__, 
,===:::::::;[ I J 

l_ 
~ ~8~ 

IN. 

...-I----.~ 0 r 

- ,I 
/~-, I~= 

[0 0)1 1/ 
... 

4 IN. 

= = 
39 IN. 

25 IN. 

L_. 

~---- 36 IN.---------.1 

[ 46 IN. (WITH COPYHOLDER) ' ~. 

Figure 4 - ASR Set Dimensions 

,5 
IN. 

18-1/2 IN •. -.I 
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115 V AC 80 CYCLES 

OUTLET 
I.H AIIP 
TillE DELAY 
FUSE 

PERFORATQR 
BACK SPACE 

MAGNET 

MODE 
SELECTOR 

SWITCH 

LINE SHUNT 
RELAY 

CONTACTS 

MAINT 
LDIT 

SWITCH e OFF 

ON 

THERMAL 
CUTOUT 
SWITCH 

PERFORATOR 
BACK SPACE 

SWITCH 

CLUTCH MAGNETS 
START-STOP 

SWITCH 

~ 

TRANSMITTER 
DJSTRIBVTOR 

f- M'l:!OONG-SPACiN~ 
I t I 
I 0.1 "f' I 

...,.....--41----+' -+--. G i:PAtmGj 
I • • • • ; I 

I 
I 
I 
I 

1 MF 1 
I I 
I I 
: I 
I I 

L-----------J 
TRANSMlTTER-DISTRIBUTOR 

SIGNAL GENERATOR 
CONTACTS 

18001\ 

r-·--

LINE BREAK 
SWITCH 

I • I I L. ___________ J 

KEYBOARD 
SIGNAL GENERATOR 

CONTACTS 

1 
LINE I 
TEST I 

KEY ~ TEST -+ J 
L-------------------

+ SIGNAL LINE 

Figure 5 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Set, Schematic Diagram 
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TELETYPE CORPORATION 
Skokie, Illinois, U.S. A. 

SECTION 573-101-200TC 
Issue 1, April, 1967 

28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SET 

1. 

2. 

3. 

INSTALLATION OF COMPONENT UNITS 

CONTENTS PAGE 

GENERAL .•..•.••••...•..• 

INSTALLATION ............. . 

CABINET ASSEMBLY .........• 

A. Installation . . . . . . . . . . . . . . 
B. Electrical Routing Access 

Holes (Connections) .......• 
C. Separately Ordered 

Accessories ••.•..•...... 

1 

3 

3 

3 

3 

4 

CONTENTS PAGE 

14. LIGHTING FACILITIES. . . . . . . . . 18 

15. OPERATING TESTS. . . . . . . . . . . 19 

1. GENERAL 

1. 01 This section is issued to describe the 
installation of component units and the 

method of assembling a 28 Automatic Send-

4. ELECTRICAL SERVICE UNIT . • . . 4 

5. KEYBOARD PERFORATOR­
TRANSMITTER, MOTOR UNIT, 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

AND TYPING UNIT. . . . . . . . . . . • 5 

A. Initial Assembly before 
Installation in Cabinet. . . . . . . 5 

B. Adjustments before Installation. 5 
C. Installation of Units in Cabinet . 6 

TRANSMITTER DISTRIBUTOR 
UNIT (LCXD) AND BASE (LCXB) . . 6 

TRANSMITTER DISTRIBUTOR 
UNIT (LAXD) AND BASE (LCXB) . . 8 

TRANSMITTER DISTRIBUTOR 
UNIT (LBXD) AND BASE (LCXB) . . 9 

TRANSMITTER DISTRIBUTOR 
UNIT (LXD) AND BASE (LCXB) • • • 11 

TRANSMITTER DISTRIBUTOR 
UNIT COMBINATION (LXD PLUS 
READER LX), AND BASE (LCXB). . 12 

TAPE WINDER (TW) • . • • . . . . . • 14 

AUXILIARY TYPING REPERFO-
RATOR UNIT (LPR), BASE (LRB) 
AND MOTOR UNIT (LMU) . . . . . . . 14 

MISCELLANEOUS INSTRUCTIONS . 18 
Figure 1 - Typical Automatic Send­

Receive (ASR) Set 
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Receive Set (28 ASR). It also provides there­
quirements and adjusting procedures needed for 
proper operation of the set. 

1. 02 This section includes additional installa­
tion and adjustment information for the 

28 ASR transmitter distributors. 

1. 03 Instructions for installing an auxiliary 
typing reperforator in a 28 ASR cabinet 

are given in the section entitled" Auxiliary Typing 
Reperforator for 28 Automatic Send-Receive 
Set - Installation. " 

1. 04 In this section all references to the loca­
tion of parts are made from the operator's 

position in front of the set. 

1. 05 Essentially, a complete 28 ASR Set con-
sists of the following basic Model 28 

units, some of which may be provided with var­
ious accessories for different service require­
ments: 

(1) Automatic Send-Receive Cabinet-LAAC 

Note: This section contains instructions 
for removing and installing the housing for 
the TD unit (transmitter distributor unit) 
when the housing is furnished as part of 
the cabinet. When the housing for the TD 
unit is ordered separately, as a modifica­
tion kit, refer to Teletype Specification 
5885S (furnished with each kit) for instal­
lation information. 

~---------------------------------, 

( AUXILIARY TRANSMITTER \ 
1 TYPING DISTRIBUTOR I 
I REPERFORATOR BASE (LCXB) ELECTRICAL SERVICE UNIT (LESU) I 

(LPR) , 
I AND BASE I 
I (LRB) I 

'~ 

, 

~'') 

I \~ I I I MOTOR UNIT 1 I I 
: (LMU) _ \ I MOTOR UNIT : 1 '), 

I 
i'.."" PERF ORA TOR : (LMU) I I ' 

I (LPE g~ LTPE) L. - -- - - - - - J I 
I REPERFORATOR I 
I ,(LPR OR LRPE) TYPING UNIT (LP) I 

I I ' : 
I I 
I I 
I I 
I I 
\ / ' -. "' I ,) 

TRANSMITTER 
DISTRIBUTOR UNIT 
(LAXD, LBXD, LCXD, 

\ 
AUXILIARY TRANSMITTER 

(PART OF LCXD) 
OR 

TRANSMITTER DISTRIBUTOR 
LXD (WHEN ASSOC WITH LX) 

LXD OR LX) 

KEYBOARD PERFORATOR TRANSMITTER 
(INCLUDES ,LAK KEYBOARD AND PER­
FORATOR OR REPERFORA TOR) 

(Top View) 

Figure 2- Location of Units in Automatic Send-Receive Cabinet 
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(2) Electrical Service Unit - LESU 

(3) Keyboard Perforator-Transmitter 
LAK/LPE, LTPE, LRPE or LPR 

( 4) Typing Unit - LP 

(5) Motor Unit - LMU 

(6) Transmitter Distributor Unit- LAXD, 
LBXD, LCXD, LXD or LXD and LX 

(7) Base for Transmitter Distributor Unit -
LCXB 

( (8) Two (or three) sets of gears (depending 

( 

( 

( 

l 

on the apparatus to be installed in the 
cabinet) must be ordered as separate items 
for desired speed of operation. For part 
numbers referred to, see the appropriate 
section covering parts ordering information. 

2. INSTALLATION 

2.01 Whenassemblinga 28 ASR Set, the com­
ponents should be installed in the follow­

ing sequence: 

-E}-Vo 0~~\ I 

0 0 
0 0 ~ 
~~ ~===;i 

M 
I 

ID 
~ 0 0 

o~ ~~ 
l 

'{I <I 1--'iV 
FRONT OF CABINET I 

I 34-3/8" a 

(Bottom View) 

1/2- 13 THD 
(4 Places) 

Figure 3 - Securing Automatic Send-Receive 
Cabinet to Mounting Surface 
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(1) Cabinet 

(2) Electrical service unit 

(3) Perforator-transmitter base, motor 
unit, gears for both the typing unit and 

the punch mechanism 

(4) Typing unit 

(5) Transmitter distributor unit and base 

(6) Auxiliary typing reperforator and base 

An illustration of a typical 28 ASR Set is shown 
in Figure 1. The general arrangement of the 
components of the 28 ASR Set is shown in dia­
gram form in Figure 2. 

Note: If the set is being assembled from new 
components, observe the following precau­
tions: 

Unpack all components with care. 

Observe all caution labels and instructions. 

All bags and loose parts should be kept with 
their associated components until used to as­
semble the set. 

3. CABINET ASSEMBLY 

A. Installation 

3. 01 Adjust the four feet of the cabinet using 
a 3/4-inch open-end wrench, until the 

cabinet is level. If desired, a maximum of one­
inch increase in cabinet height may be obtained 
by this adjustment. This adjustment may be 
modified at the time of station installation, if 
necessary. See Figure 3. 

(a) If it is desirable to secure the cabinet 
directly to a mounting surface, remove 

and discard the four feet. 

(b) In selecting the mounting bolts to be used, 
make certain that they are of such length 

as to engage all the threads in the holes from 
which the feet have been removed. 

3. 02 Electrical Connections: 

B. Electrical Routing Access Holes (Con­
nections) 

(a) Remove the cover plate from the right 
rear corner of the floor in the lower 

compartment of the cabinet. Remove the two 
punchouts from the cover plate and reinstall 
the cover plate in the floor of the cabinet. 
Install clamp bushings in the two punched-out 
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holes and feed the line and power cords through 
them and then up through the hole in the right 
rear corner of the shelf of the apparatus 
compartment. If additional cable thickness 
is required, wind the clamping point of the 
cord with electrical or friction tape. 

(b) Make power and telegraph circuit con-
nections to the cabinet, and attach the 

various units comprising the printer set, in 
accordance with the appropriate wiring dia­
grams furnished with the cabinet. 

Note: At the time of station installation, 
the screw located on the right rear of the 
cabinet above the C40 terminal should be 
connected to the common station ground. 

3. 03 Insert the shaft of the power switch under 
the right base angle of the cradle so that 

the control handle protrudes through the hole pro­
vided in the right front of the cabinet. The shaft 
rests on'the spring mounted under the right end 
of the rear base rail. The arm bracket is to the 
rear of, but just touching, the rear base rail of 
the cradle. The shaft handle should point to the 
right. 

Note: In order to prevent transmission of 
vibrations to the cabinet and thereby to aid 
in reduction of the operating noise level, be 
sure that all components of the set are mounted 
in such a way that they do not come in direct 
contact with the cabinet shell. 

C. Separately Ordered Accessories 

3. 04 Installation instructions for the sepa­
rately ordered accessories are included 

with each accessory; for example: 

(1) Offset Copyholder- Specification 5736S 

(2) Directory Holder (Furnished with LAAC-
209*, LAAC210*, LAAC235*, and 

LAAC236* Cabinets) - Specification 5729S 

(3) Apparatus Mounting Rack - Specifica­
tion 5730S 

(4) Relay Rack- Specification 5915S 

(5) Mounting of Electrical Service Unit on 
Relay Rack - Specification 5928S 

(6) Subbase to permit Stand-Up Operation of 
ASR Set - Specification 5846S 

Page 4 

(7) Check each accessory package for instal­
lation specification. 

*Denotes a suffix which indicates the color of 
paint finish. 

4. ELECTRICAL SERVICE UNIT 

4. 01 Insert the LINE-TEST key shaft under 
the left side of the cradle in the cabinet 

so that the control handle protrudes through the 
hole provided in the center front of the cabinet. 
The shaft rests on the spring mounted on the left 
end of the rear base rail. The arm bracket is 
to the rear of, but just touching, the rear base 
rail of the cradle. The shaft handle should point 
to the left. 

4. 02 Place the electrical service unit in the 
rear right corner of the cabinet behind 

the cradle with the legs extending upward and the 
nameplate facing the front. Install the two 
mounting studs through the holes in the electrical 
service unit container and into the threaded holes 
in the cabinet shelf. 

4. 03 Connect the cabinet terminal block cables 
in accordance with the wiring diagram for 

the particular cabinet and electrical service unit 
being used. 

4. 04 Route each of the cables which are to 
connect to the typing unit, the perforator­

transmitter base, and the transmitter distribu­
tor, to the approximate location where it will 
later be connected to its respective component. 

4. 05 Make the necessary strap connections at 
the cabinet terminal block as shown in the 

wiring diagram for the electrical service unit. 

4. 06 Fasten the power switch fork to the 
bracket arm of the power switch with the 

screws, lockwashers, and washers provided. 
Place this fork end over the power switch on the 
electrical service unit and locate the end of the 
power switch shaft in the hole near the right end 
of the container. The right-angle shaft should 
point to the right. Make certain that the groove 
in the end of the shaft engages the hole in the 
electrical service unit container. 

4. 07 Repeat 4. 06 for the LINE- TEST key on 
the left side of the electrical service unit, 

with the exception that the control shaft should 
point to the left. 
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COUPLING TP173645 
(Install as shown with 

external hub toward motor) 

PINION GEAR 
(See Note) 

CLEARANCE 
SOME TO 0. 020 INCHES 

POST TP161301 

Note: Gear sets must be 
ordered as separate items. 

MOTOR 
\./r-? 
\, I \ 
I I 

I I I 
I I ( 

I I \ 
I , I 

I 
I 

I 
\ 
\ 
I 
I 

\ I I 
\ I : 
\ I I 

\ I I 
'-.L-.1 

DRIVEN GEAR 
MOUNTING 

SCREWS 

DRIVEN GEAR 
{See Note) 

Figure 4 - Installation of Motor Pinion, 
Gear and Flexible Coupling 

5. KEYBOARD, PERFORATOR-TRANSMIT­
TER, MOTOR UNIT, AND TYPING UNIT 

A. Initial Assembly before Installation in 
Cabinet 

5. 01 Place the motor unit on the right rear 
portion of the perforator- transmitter 

base and line up the screw holes of the motor 
mounting plate with those of the motor mounting 
strip. Secure the motor unit to the base with 
three of four mounting screws (with captive lock­
washers). At this timeomit the screw from the 
left rear corner of the motor mounting plate. 

5. 02 Connect the motor leads to terminals 1 
and 2 of the terminal block on the perfo­

rator-transmitter base just to the left of the 
motor unit. 

ISS 1, SECTION 573-101-200TC 

5. 03 Install the gears for 60, 75, or 100 wpm 
operation of the 28 ASR Set using the 

following procedure (see Figure 4): 

(a) Remove the screw and lockwasher from 
the left end of the motor shaft. Place the 

motor pinion on the motor shaft with the gear 
end toward the motor. Secure the gear with 
the screw and lockwasher just removed. 

(b) Remove'the two screws and lockwashers 
from the hub on the right end of the inter­

mediate gear shaft. Mount the typing unit 
intermediate driven gear on the shaft with the 
flat side of the gear to the right. Secure the 
gear with the two screws and lockwashers 
just removed. Make certain the motor gear 
and the typing unit intermediate driven gear 
are properly meshed. 

(c) Slide the end of the motor coupling shaft 
into the coupling end of the motor gear. 

Slide the coupling with setscrews over the 
shaft with bearings and the pinion gear that 
drives the perforator. Properly seat the 
shafts in the couplings and tighten the set­
screws in both couplings. Place the gear 
guard over the motor pinion, and match the 
screw hole in the gear guard with the rear 
left screw hole of the motor mounting plate. 
Secure the guard with the remaining motor 
mounting screw. 

(d) Place the typing unit on the keyboard base 
mechanism with the front feet of the typ­

ing unit placed over its locating studs. Rotate 
the motor shaft by hand until the gear teeth 
are meshed. Secure the typing unit to the 
base using the four mounting screws with 
captive lockwashers. 

B. Adjustments before Installation 

5. 04 Typing Unit to Signal Generator: There 
should be a barely perceptible amount of 

backlash between the signal generator gear and 
the typing unit main shaft gear at their closest 
point. To adjust, remove the signal generator 
and add or remove shims beneath the rear of the 
signal generator frapte. 

5. 05 Typing Unit Intermediate Driving Gear to 
Typing Unit Main Shaft Gear: There 

should be a barely perceptible amount of back­
lash between the typing unit main shaft gear and 
the typing unit intermediate driving gear at their 
closest point. To adjust, loosen the three mount­
ing screws on the intermediate gear bracket 
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until the bracket is held only friction tight. 
Position the complete intermediate gear assem­
bly by utilizing the adjusting slot at the rear of 
the bracket. Tighten the mounting screws. 

5. 06 Motor Pinion to Intermediate Driven 
Gear: There should be a barely percep­

tible amount of backlash between the motor pin­
ion and the intermediate driven gear at their 
closest point. To adjust, loosen the adjusting 
and clamping screws located on the front end of 
the intermediate gear bracket and raise or lower 
the front end of the bracket as required. Refine 
this adjustment and the typing unit gear adjust­
ment if necessary in order to obtain quiet oper­
ation. Tighten the screws {see Figure 4). 

5. 07 Remove the four mounting screws that 
secure the typing unit and lift the typing 

unit off the base. 

C. Installation of Units in Cabinet 

5. 08 Remove the front panel and the transmit-
ter distributor housing including the 

crossbar from the cabinet in accordance with 
the Section 573-134-702TC entitled "28 Teletype­
writer Cabinet - Disassembly and Reassembly." 

Note: Before installing the perforator-trans­
mitter base in the cabinet, check to see 
whether or not the transmitter distributor 
base has been equipped with rubber isolation 
bushings for reduction of noise level. If the 
transmitter distributor base has been modi­
fied in this manner, the perforator-transmit­
ter base must be raised by inserting a washer 
0. 095 inch thick under each corner in order 
to maintain proper alignment between the 
keyboard and the shafting of the transmitter 
distributor base. 

5. 09 Fasten the perforator-transmitter base 
to the cabinet cradle assembly with the 

four studs provided. 

5. 10 Typing Unit: Before reinstalling the 
typing unit, insert a piece of bond paper 

between the selector magnet pole faces and the 
armature to soak up any lubricant which may 
have accumulated. When removing the paper 
make sure no lint or bits of paper remain on the 
pole faces. Reinstall the typing unit on the base 
in accordance with 5. 03 (d). 

5. 11 Electrical Connection: Insert the plug 
that terminates the keyboard cable com­

ing from the left end of the electrical service 
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TRANSMITTER DISTRIBUTOR 
SPEED CHANGE GEARS 

TRANSMITTER 
DISTRIBUTOR 

BASE SCREW TP76279 
LOCKWASHER TP2449 
FLAT WASHER TP71858 

I 
I 
4--TRANSMITTER 
I DISTRIBUTOR 
1 UNIT 

Figure 5 - Typical Transmitter Distributor 
Unit and Base Arrangement 

unit into the receptacle connector at the middle 
of the perforator-transmitter base. Push the 
plug down until it is latched in position in the 
receptacle. Insert the plug of the typing unit 
cable in its receptacle on the typing unit. 

6. TRANSMITTER DISTRIBUTOR UNIT (Lcm 
AND BASE (LCXB) 

6. 01 Mount the tape chute (supplied with the 
ASR teletypewriter cabinet) friction tight 

on the tr~smitter distributor base using the 
two screws, two lockwashers, and two washers 
provided (see Figures 1, 2, and 5). 

6. 02 Loosen the base locating bracket on the 
cradle of the cabinet. Install and tighten 

the two transmitter distributor adjusting studs 
in the front base rail of the cradle (see Figure 5). 

6. 03 Loosen the two gear guard mounting 
screws, slide the gear guard forward 

and lift it off the transmitter distributor base. 
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6. 04 To install the speed change gear set for 
60, 75, or 100 wpm operation on the TD 

base, install the pinion on the short shaft at the 
rear of the transmitter distributor base and the 
larger gear on the long shaft which extends to 
the TD (see Figure 5}. 

6. 05 Install the transmitter distributor base 
on the cradle using the screw, three lock­

washers, three washers, and two nuts furnished 
with the base. Fasten friction tight. 

6. 06 Install the coupling shaft and the two 
rubber couplings between the driving 

shaft of the transmitter distributor base and the 
power shafting of the perforator-transmitter 
base. The short driving shaft on the TD base 
and power shafting should be in line. To adjust, 
move the transmitter distributor base backward 
or forward until the shafts are lined up. Check 
with a straightedge (see Figure 5). 

6. 07 Remount the gear guard on the transmit­
ter distributor base and tighten its mount­

ing screws. 

6. 08 Mount the plate with studs (part of the 
LCXD transmitter distributor housing) 

to the front of the transmitter distributor unit 
using the two screws, lockwashers, and washers 
provided. This plate should fit tightly against 
the cover plate, top plate, and tape guideplate. 

6. 09 Turn the three mounting bushings of the 
transmitter distributor unit so that they 

protrude approximately 7/32 inch beneath the 
main casting and place the unit on the base. 
Mount the two receptacles of the transmitter 
distributor cable assembly on the mounting 
bracket on the base with the female receptacle 
next to the base casting. Plug the cabling from 
the electrical service unit into the receptacles. 

6. 10 The transmitter distributor unit should 
be against the two locating studs on the 

left. 

6. 11 There should be a barely perceptible 
amount of backlash between the gears at 

their closest point. The cover plate and top plate 
of the fixed-head unit should be parallel within 
1/32 inch to the top of the tape winder access 
door on the cabinet. To adjust, turn the three 
mounting bushings as required. Tighten the 
locknuts. 

6. 12 Fasten the transmitter distributor unit to 
the base using the three mounting screws, 

lockwashers, and flat washers. Turn the screws 
until they are friction tight. 
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6. 13 Check again to be sure the unit is against 
the two locating studs on the left side of 

the base. With the pivoted sensing head against 
the punch, the top plate of the pivoted sensing 
head {tape lid open) should be flush to 0. 010 
inch below the bottom surface of the tape slot 
in the punch block. To adjust, turn each of the 
two base adjusting studs in the same direction 
an equal amount at a time until the requirement 
is met. Loosen the base mounting screws and 
check to see that the base is resting on all three 
mounting bushings. The cover and top plates 
should remain parallel within 1/32 inch to the 
top of the tape winder access door on the cabinet. 

6. 14 The tape sensing pins should lineup with 
the punch pins. Gauge by eye. To adjust, 

move the transmitter distributor unit backward 
or forward using the play in the mounting holes. 

6. 15 Tighten the mounting screws for both the 
unit and the base. 

6. 16 Position the eccentric on the transmitter 
distributor base so that it rests against 

the lower right corner of the rear plate of the 
unit and tighten its mounting screw. 

6. 17 Position the base locating bracket on the 
cabinet cradle assembly so that both 

locating surfaces rest against the base. Tighten 
the mounting screws. 

6. 18 Tighten the setscrews on the rubber 
couplings. 

6. 19 The top plate of the pivoted sensing head 
should meet the punch squarely. To 

adjust, remake the top plate adjustment given 
in the section covering adjustments. 

6. 20 There should be a clearance of 3/16 inch 
between the tape depressor and the punch. 

To adjust, position the tape depressor bracket 
by using the play in the base mounting holes if 
necessary. Recheck the squareness and the 
alignment of the shafts. If it was necessary to 
loosen the base mounting screws in making this 
adjustment, retighten them. 

6. 21 The tape chute mounted on the casting of 
the transmitter distributor unit should 

clear all moving parts on the transmitter dis­
tributor unit and perforator at their closest 
point to the chute during an operating cycle. To 
adjust, loosen the tape chute mounting screws 
to friction tightness and position the chute. 
Tighten the mounting screws. 
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6. 22 Reinstall the crossbar, the housing that 
encloses the fixed head of the transmit­

ter distributor unit, and the front panel of the 
cabinet (removed in 5. 08). Avoid damage to 
the character counter. 

6. 23 Mount the auxiliary transmitter distrib­
utor cover to the rear of the fixed tape 

sensing unit using the screw, lockwasher, and 
flat washer provided. 

6. 24 Install the keyboard tape designation plate 
with the screws and lockwashers pro-

vide d. 

6. 25 Attach the keyboard control switch shaft 
to its knob using the setscrew in the knob. 

Then install the shaft with knob by inserting the 
shaft through the hole in the designation plate. 
Turn and push the shaft until it snaps in place. 

6. 26 Secure the tape storage bin to the cabinet 
by means of the two studs and the thumb­

screw. Plug the cord into the receptacle pro­
vided on the left side of the cabinet partition. 

6. 27 Tape Depressor Extension 

(a) The tape depressor extension should be 
0. 040 inch to 0. 080 inch from the punch 

block, and flush to 0. 060 inch below the top 
of the punch block. 

(b) The small tip of the tape depressor ex­
tension should be centered in the area 

between the second and third punch-pin slots 
of the punch block. 

(1) To adjust, loosen the locknut and 
position the depressor extension by 

moving it angularly and/or horizontally. 

(2} If the requirement cannot be met by 
following the adjustment given in (1}, 

loosen the four mounting screws securing 
the oil reservoir mounting bar to the unit 
and turn the bar until the requirement is 
met. Tighten the four mounting screws. 
Remake the oil reservoir assembly adjust­
ment and check the tape depressor adjust­
ment given in the section covering adjust­
ments. 

. (3) Loosen the two horizontal adjusting 
screws on the depressor extension and 

position the extension as required to meet 
(b). 
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(c) With the tape following in its normal path, 
and with the pivoted head approximately 

15 characters from the punch block, the edge 
of the tape must not touch the depressor. If 
necessary, refine the tape depressor adjust­
ment given in the section covering adjust­
ments. 

(d) With the pivoted transmitter unit not 
transmitting, and with the tape following 

in its normal path and flowing from the punch, 
the tape depressor should guide the tape to the 
tape beater to assure positive stuffing of the 
tape into the tape storage bin. If necessary, 
readjust the tape depressor extension. 

6. 28 Last Character Contact Switch Assembly: 
With the motor running and tape extend­

ing from the punch to the pivoted sensing head, 
and with the sensing head one character away 
from the punch block, there should be a clear­
ance of 0. 010 inch to 0. 015 inch between the 
tape deflector ear and the last character switch 
insulating button. With the pivoted sensing head 
against the punch block, there should be a clear­
ance of at least 0. 005 inch between the contacts. 
To adjust, loosen the contact bracket mounting 
screws and position the bracket as required. 
Tighten the screws. 

7. TRANSMITTER DISTRIBUTOR UNIT (LA:x:r.; 
AND BASE (LCXB} 

7. 01 Mount the tape chute (furnished with the 
appropriate ASR cabinet) friction tight 

on the transmitter distributor base using the two 
screws, lockwashers, and flat washers provided. 

7. 02 Loosen the gear guard mounting screws, 
slide the gear guard forward and lift it 

off the transmitter distributor base. 

7. 03 Install the speed change gear set for 60, 
7 5, or 100 wpm operation on the TD base, 

as follows: Install the pinion on the short shaft 
at the rear of the transmitter distributor base, 
and the larger gear on the long shaft which ex­
tends to the TD. The gear set to provide the 
desired speed of operation must be ordered as a 
separate item (see Figure 5). 

7. 04 Adjust the three mounting bushings on 
the transmitter distributor unit so that 

they protrude approximately 7/32 inch beneath 
the main casting and place the unit on the base . 
Do not tighten the locknuts. There should be a 
barely perceptible amount of backlash between 
the gears at their closest point. To adjust, turn 
the mounting bushings as required. 
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7. 05 Loosen the locating bracket on the cradle 
assembly. Place the base, together with 

the transmitter distributor, on the cradle as­
sembly. Mount the connector of the cable assem­
bly to the side mounting bracket on the base 
using the two screws and lockwashers furnished. 
Plug the cable from the electrical service unit 
into the connector. 

7. 06 Secure the base friction tight with the 
three screws, lockwashers, and flat 

washers furnished with the cabinet. 

7. 07 Install the coupling shaft and the two 
rubber couplings between the driving 

shaft of the base and the power shafting of the 
perforator-transmitter base. The driving shaft 
and the power shafting should be in line. To 
adjust, move the transmitter distributor base 
backward or forward until the shafts are aligned. 
Check with a straightedge (see Figure 5). 

7. 08 Remount the gear guard on the transmit­
ter distributor base and tighten its mount­

ing screws. 

7. 09 Make certain the unit is against the two 
locating studs on the left side of the base. 

7. 10 The pivoted sensing head should meet 
the punch squarely. To adjust, position 

the base by using the play in the base mounting 
holes. If necessary, remake the top plate adjust­
ment given in the section covering adjustments. 

7.11 There should be aclearance of 3/16 inch 
between the tape depressor and the punch. 

To adjust, position the tape depressor bracket 
by using the play in the base mounting holes. 
Recheck squareness and shaft lineup. Tighten 
the base mounting screws. 

7. 12 Position the base locating bracket on the 
cradle assembly so that both of its locat­

ing surfaces rest against the transmitter dis­
tributor base. Tighten the locating bracket 
mounting screws and the setscrews on the rubber 
couplings. 

7. 13 With thepivotedsensing head against the 
punch, the top plate of the pivoted sensing 

head (tape lid open) should be flush to 0. 010 
inch below the bottom surface of the tape slot 
in the punch block. To adjust, use the gear 
mesh point as a pivot point and turn the mounting 
bushings of the transmitter distributor unit as 
required. Recheck gear backlash. 
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7. 14 The sensing pins of the transmitter dis-
tributor unit should line up with the punch 

pins. Gauge by eye. To adjust, move the trans­
mitter distributor unit backward or forward as 
required, and fasten it with the three mounting 
screws, lockwashers, and washers. 

7. 15 Position the eccentric on the transmitter 
distributor base so that it rests against 

the rear plate of the transmitter distributor unit, 
and tighten its screw. 

7. 16 Position the tape chute so that it clears 
all moving parts on the transmitter dis­

tributor unit and the perforator at their closest 
point to the chute during an operating cycle. To 
adjust, loosen the tape chute mounting screws to 
friction tightness and position the chute. Tighten 
the mounting screws. 

7. 17 Reinstall the crossbar and then the front 
panel removed in 5. 08. Exercise care 

to avoid damage to the character counter. 

7. 18 Install the designation plate to the left 
front of the keyboard with the two screws 

and lockwashers provided. 

7. 19 Install the parts and make the adjustments 
specified in 6. 25, 6. 26, 6. 27, and 6. 28. 

8. TRANSMITTER DISTRIBUTOR UNIT (LB~ 
AND BASE (LCXB) 

8. 01 Remove the two screws, two lockwashers, 
and the washer which mount the deflector 

to the rear plate of the transmitter distributor 
unit. Replace the right mounting screw and lock­
washer. The deflector and the remaining screw, 
lockwasher, and washer may be discarded. 

8. 02 Screw in the three bushings which serve 
as the mounting feet of the transmitter 

distributor unit until they are tight. (No vertical 
adjustment of the unit is needed. ) 

8. 03 Loosen the two gear guard mounting 
screws, slide the gear guard forward 

and lift it off the transmitter distributor base. 
The gear set that will provide the desired speed 
of operation must be ordered as a separate item. 

8. 04 Install the speed change gear set for 60, 
75, or 100 wpm operation on the TD base 

as follows: Install the pinion on the short shaft at 
the rear of the transmitter distributor base, and 
the large gear on the long shaft which extends to 
the TD (see Figure 5). 
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SHOULDER STUD 
TP164101 OR TP163515 

NUT TP74807 

BASE RAIL 

RUBBER BUSHING TP163517 

TRANSMITTER 
DISTRIBUTOR 

BASE 

Figure 6 - Isolation Mounting of 
Transmitter Distributor Base 

8. 05 Mount the transmitter distributor unit on 
the transmitter distributor base with the 

three screws, lockwashers, and washers pro­
vided. Tighten the mounting screws friction 
tight. 

8. 06 Insert and tighten the three shoulder 
studs (furnished with TD base) into the 

TD base mounting holes in the front and rear 
cn.dle rails. Place a rubber bushing (furnished 
with TD base) over each stud (smaller diameter 
of bushings upward). Position the TD base (with 
TD unit) over the three studs so that the smaller 
diameter of the bushings extends into the mount­
ing holes of the base, and the base rests on the 
shoulders of the bushings. Route the ground 
strap forward under the base, onto the rear 
under the rear cradle rail. Route cabling under 
the cradle rails and plug into connector on the 
TD unit. Mount the connectors (also resistors 
if applicable) using the hardware furnished (see 
Figures 6 and 7). 

8. 07 Place a rubber bushing (with smaller 
diameter downward} on the three studs 

that now extend upward through the mounting 
holes of th€ base. The smaller diameter of the 
bushings must extend into the base mounting 
holes. Place a washer, lockwasher, and nut 
(furnished with TD base) on each stud (the ter­
minal of the ground strap should be placed on top 
of the washer on the right rear stud and followed 
by the lockwasher and nut); do not tighten the 
nuts (see Figures 6 and 7). 

8. 08 Couple the transmitter distributor shaft 
to the shafting of the perforator-trans­

mitter base. The shafts should be in line. Check 
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TRANSMITTER 
DISTRIBUTOR BASE 

CRADLE RAIL 

GROUND 
STRAP 

TP117366 

(Top Right 1 
View) 

<) 
0 

<) 

0 ..., 
-7 --<) 

SCREW TP151723 
LOCKWASHER TP2669 

PLUG MOUNTING 
BRACKET 

(Not on all bases) 

(Right Side View) 

SHOULDER STUD 

Figure 7 - Installation of Transmitter 
Distributor Base Ground Strap 

with a straightedge. To adjust, use the play in 
the mounting holes of the transmitter distributor 
base to line up the driving shaft, the coupling 
shaft, and the shafting of the perforator- trans­
mitter base. Tighten the transmitter distributor 
base mounting screws and the setscrews on the 
rubber coupling (see Figure 5). 
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8. 09 The gears should be aligned and there 
should be a barely perceptible amount of 

backlash between the gears at their closest point. 
To adjust, move the transmitter distributor unit 
laterally on the base as required. Tighten the 
mounting screws on the transmitter distributor 
unit. 

8. 10 Install the plate with studs on the front of 
the transmitter distributor unit using the 

two screws, lockwashers, and washers. 

8. 11 Remount the gear guard on the transmit­
ter distributor base and tighten its mount­

ing screws. 

8. 12 Reinstall the crossbar and cover of the 
transmitter distributor housing and the 

front panel of the teletypewriter cabinet (in that 
order). Exercise care to avoid damage to the 
character counter. 

8. 13 In order to maintain a low noise level, 
the transmitter distributor unit should 

clear its housing and the cabinet by 1/32 inch. 
To adjust, loosen the mounting screws of the 
housing detent spring until they are friction 
tight and move the spring backward or forward 
as required. Tighten the mounting screws. 
See 13. 01, (a), (b), and (c). 

8. 14 Install the designation plate to the left 
front of the keyboard using the screws 

and lockwashers provided. 

8. 15 Attach the keyboard control switch shaft 
to its knob with the setscrew in the knob. 

Install the shaft with knob by inserting the shaft 
through the hole in the designation plate. Turn 
and push the shaft until it snaps in place. 

9. TRANSMITTER DISTRIBUTOR UNIT (LXD) 
AND BASE (LCXB) 

Note: No vertical adjustment of the trans­
mitter distributor unit is needed. 

9. 01 Loosen the two gear guard mounting 
screws, slide the gear guard forward 

and lift it off the transmitter distributor base. 

9. 02 Install the speed change gear set for 60, 
75, or 100 wpm operation on the TDbase 

as follows: Install the pinion on the short shaft 
at the rear of the transmitter distributor base, 
and the large gear on the shaft that extends to 
the TD (see Figure 5). The gear set to provide 
the desired speed of operation must be ordered 
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as a separate item. Mount the TD unit on the 
base with its three mounting screws friction 
tight. 

9. 03 Insert and tighten the three shoulder 
studs {furnished with TD base) into the 

TD base mounting holes in the front and rear 
cradle rails. Place a robber bushing (furnished 
with TD base) over each stud (smaller diameter 
of bushing upward). Position the TD base (with 
TDunit)over the studs so that the smaller diam­
eter of the bushing extends into the mounting 
holes of the base, and the base rests on the 
shoulders of the bushings. Route the ground 
strap forward and under the base, then to the 
rear under the rear cradle rail (see Figure 7). 
Route cabling along the right side of the base. 

9. 04 Place a rubber bushing (with smaller 
diameter downward) on the three studs 

that now extend up through the mounting holes 
of the base. The smaller diameter of the bush­
ings must extend down into the base mounting 
holes. Place a washer, lockwasher, and nut 
(furnished with TD base) on each stud (the ter­
minal of the ground strap should be placed on top 
of the washer on the right rear stud followed by 
the lockwasher and nut); do not tighten the nuts 
(see Figures 6 and 7). Couple the TD shaft to 
the keyboard shafting with a flexible coupling. 
The flexible couplings should be installed with 
the external hub on the TD base shaft. Utilize 
the play in the TD base mounting holes to line 
up the driving shaft, coupling shaft, and keyboard 
perforator power shafting; check with straight­
edge rule. Tighten the TD base mounting nuts 
and the coupling screws. In order to prevent 
transmission of vibration, neither the terminal 
nor the wire of the ground strap should touch the 
TD base. The wire should be slack. If neces­
sary, bend the terminal upward for clearance 
(see Figure 7). 

9. 05 The gears should be in alignment and 
there should be a barely perceptible 

amount of backlash between the gears at their 
closest point. To adjust, laterally position the 
transmitter distributor unit on the base. Tighten 
the mounting screws. 

9. 06 Remount the gear guard on the transmit­
ter distributor base and tighten its mount­

ing screws. 

9. 07 Install the plate with studs on the front 
of the transmitter distributor unit using 

the screws, lockwashers, arid washers provided. 
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DRIVEN GEAR 
(See Note) 

HUB TP161788 

SPROCKET- 16T TP16178 

BELT RETAINER TP161511 

LOCKWASHER TP2191 

NUT TP3598 . 
STAR LOCKWASHER TP92260 
STAR LOCKWASHER TP92260 

SCREW TP153839-----

\ 

(Rear View) DRIVING GEAR 
(See Note) 

Note: Gear sets must be 
ordered as separate items. 

Figure 8 - Installation of Gear Set on Gear B:racket Assembly (Auxiliary .Reperforator Base) 

9. 08 Reinstall the crossbar and the auxiliary 
housing of the transmitter distributor 

housing, and the front panel of the teletypewriter 
cabinet (in that order). Avoid damage to the 
character counter. 

9. 09 Make the adjustments and install the 
parts covered in 8. 13, 8. 14, and 8. 15. 

10. TRANSMITTER DISTRIBUTOR UNIT COM­
BINATION (LXD PLUS REAOER LX) AND 
BASE (LCXB) 

Note: No vertical adjustment of the TD unit 
is needed. 

10.01 Loosen the two gear guard mounting 
screws, slide the gear guard forward and 

lift it off the transmitter distributor base. The 
gear set to provide the desired speed of opera­
tion must be ordered as a separate item. Install 
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thespeedchangegearset for 60, 75, or 100 wpm 
operation on the TD base as follows: Install the 
pinion on the short shaft at the rear of the TD 
base and the large gear on the long shaft that 
extends to the TD (see Figure 5). 

10. 02 Insert and tighten the three shoulder 
studs (furnished with TD base) into the 

TD base mounting holes in the front and rear 
cradle rails. Place a rubber bushing (furnished 
with TD base) over each stud (smaller diameter 
of bushings upward). Position the TD base over 
the studs so that the smaller diameter of the 
bushings extends into the mounting holes of the 
base, and the base rests on the shoulders of the 
bushings (see Figure 6). 

10. 03 Route the ground strap forward and under 
the base, then to the rear under the rear 

cradle rail (see Figure 7). Place a rubber bush-
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MOUNTING ARRANGEMENT 
FOR TAPE WINDER 
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0 

Figure 9 - Typical Automatic Send-Receive Cabinet (LAAC) Shown Open 
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ing (with smaller diameter downward) on the 
three studs that now extend up through the mount­
ing holes of the base. The smaller diameter of 
the bushings must extend into the base mounting 
holes. Place a washer, lockwasher, and nut 
(furnished with TD base) on each stud (the ter­
minal of the ground strap should be placed on top 
of the washer on the right rear stud followed by 
the lockwasher and nut); do not tighten the nuts 
(see Figures 6 and 7). Couple the TD shaft to 
the keyboard shafting with a flexible coupling. 
The flexible couplings should be installed with 
the external hub on the TD base shafts. Utilize 
the play in the TD base mounting holes to line 
up the driving shaft, coupling shaft, and keyboard 
perforator power shafting; check with straight­
edge rule. Tighten the TD base mounting nuts 
and the coupling screws. In order to prevent 
transmission of vibration, neither the terminal 
nor the wire of the ground strap should touch 
the TD base, and the wire should be slack. If 
necessary, bend the terminal upward for clear­
ance (see Figure 7). 

10. 04 Mount the TD units on the base with the 
six screws, lockwashers, and washers 

provided in the bag tied to the base. Tighten the 
mounting screws friction tight. 

10. 05 Adjust the lateral position ofthe TD units 
on the base so that the gears are in align­

ment with a minimum amount of backlash between 
the gear teeth at the closest point. Tighten the 
screws. The TD units should be parallel. Re­
position if necessary. 

10. 06 Install the plate with studs on the front 
of the TD unit with the screws, lock­

washers, and washers provided. 

10.07 Reinstall the crossbar, housing, and 
front panel. A void damage to the counter. 

There should be a minimum of 1/32 inch clear­
ance between the LX unit and the cabinet. A 
minimum clearance of 1/32 inch is also required 
between the side and top plates of the TD units 
and the housing. To obtain these clearances, 
required for reducing noise level, adjust the 
housing detent springs and/ or reposition the 
cradle. 

CAUTION: TO AID IN THE REDUCTION OF 
THE NOISE LEVEL, THE UNITS MUST NOT 
':FOUCH THE CABINET AT ANY POINT, 
THEREBY PREVENTING TRANSMISSION 
OF VIBRATIONS TO THE CABINET. 
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10. 08 Attach the knob to the shaft using the 
screw in the knob. These parts are 

furnished with the appropriate cabinet. Insert 
the shaft in the hole to the left of the keyboard. 

11. TAPE WINDER (TW) 

11.01 The backlash and alignment between the 
motor pinion and the driven gear should 

meet the requirements of the applicable adjust­
ing information. 

11. 02 Installation of tape winders in cabinets 
with provisions at lower left side: With 

the motor toward the rear, place the tape winder 
between the two flanges and slide it back until 
the front part of the tape winder base plate drops 
into place behind the front retaining flange (see 
Figure 9). Plug cord into receptacle provided 
in the cabinet after the tape winder is fully in 
place, or just before the tape winder is fully in 
place depending on applicable cabinet and tape 
winder. Reverse the procedure when removing 
the tape winder. 

12. AUXILIARY TYPING REPERFORATOR 
UNIT (LPR), BASE (LRB), AND MOTOR. 
UNIT (LMU) 

12. 01 Install the parts contained in TP161814 
or TP161815 modification kit to adapt a 

TD base (LCXB) to mount an auxiliary typing 
reperforator base (LRB) and to provide a tape 
guide. Installation instructions are covered in 
the specification furnished with the kit (see 
Figure 1). 

Note: A tape (exit) guide is not used on ASR 
Sets where the tape from the auxiliary typing 
reperforator is wound on a tape winder in 
the cabinet. 

12.02 Remove and discard the gear guard on 
the TD base. 

12.03 On units not equipped with variable speed 
drive, install the gears for the desired 

speed of operation on the shafts of the gear 
bracket assembly as shown in Figure 8. Mount­
ing hardware is in a bag tied to the base. The 
set of gears must be ordered as a separate item. 

12.04 Remove the gear bracket assembly and 
the gear guard. 

Note: Before-installing the motor unit, check 
to see if the leads on the motor unit, as re­
ceived, are threaded through the ho1e in the 
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TAPE GUIDE TP161804 

----,:-.-~~~ /T WASHER TP'1002 

-@l 
TAPE GUARD SCREW TP151442 

Figure 10 - Installation of Tape Guide TP161804 (Auxiliary Reperforator 
without Letters- Figures Contact Assembly) 
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Figure 11 - Installation of Tape Guide TP161804 (Auxiliary Reperforator 
with Letters- Figures Contact Assembly) 
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motor mount bracket. If so, pull them out. 
They should not be routed through the hole 
when the unit is installed. 

12. 05 Install the motor unit on the auxiliary 
reperforator base using the following 

parts found in a bag tied to the base: four screws, 
three lockwashers, four washers, four nuts, and 
two star lockwashers. Place one star lockwasher 
against the anodized aluminum surface ot the 
motor bracket and one against the painted sur­
face on the bottom of the base so as to ground 
the motor bracket to the base. Connect the 
motor leads to the lower terminal block as in­
dicated in the appropriate wiring diagram fur­
nished with the base. It is necessary to remove 
the tape container to reach these terminals with 
a screwdriver. Replace the tape container leav­
ing the screws friction tight for later adjustment. 
Replace the gear bracket assembly and the gear 
guard. 

12. 06 Mount the tape guide on the typing reper­
forator as follows: 

(a) On units not equipped with letters-figures 
contact assembly, remove and discard 

the screw in the location shown in Figure 10 
and mount the tape guide using the screw and 
washer furnished in a bag tied to the base and 
the existing mounting parts as shown in Fig-
ure 10. --

(b} On units equipped with letters-figures 
contact assembly, remove and discard 

the screw in the location shown in Figure 11 
and mount the tape guide using the screw and 
washer furnished. 

12. 07 Mount the sprocket (from the bag tied to 
the base) on the typing reperforator with 

the mounting hardware on the hub. The screw 
heads and l.ockwashers should be on the side of 
the deeper inset of the sprocket. 

12.08 Mount the gear on the motor shaft with 
the isolator and two posts. Screw the 

posts down tight. 

12.09 Loosen the three gear bracket assembly 
mounting screws to friction tightness and 

position the assembly up or down until there is a 
barely perceptible amount of backlash between 
the motor pinion and the driven gear at the 
closest point. The gears should be parallel to 
each other. Tighten the screws. 

12. 10 Mount the auxiliary typing reperforator 
onto the base as follows: 
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(a) Remove the following parts from the bag 
tied to the base: three screws, three 

washers, four lockwashers, one screw, and 
one washer. 

(b) Position the reperforator over its mount­
ing studs in the base. 

(c) Loosen the screw holding the small "L" 
shaped anchor bracket to the right front 

of the punch. 

(d) Start the screw with lockwasher and 
washer through the "L" shaped anchor 

bracket into the proper tapped hole in the 
base plate. Do not tighten the screw. 

(e) To allow for maximum accessibility for 
a screwdriver to the rear mounting 

screw, position the pushbar bail of the re­
perforator to its foremost position. Start the 
three screws with lockwashers and washers 
through the holes in the casting and into the 
proper tapped studs in the "T" shaped plate. 
Do not tighten the screws. 

(f) Remove the timing belt from the bag and 
place it over the sprockets. Take up the 

slack in the belt by .moving the reperforator 
away from the motor. The belt should have 
just enough slack so that a light pressure (8 
oz) applied midway between the sprockets 
will cause the belt to deflect approximately 
1/8 inch. Tighten the three mounting screws. 
Check timing belt deflection. 

(g) Hold the anchor bracket so that it rests 
squarely against the reperforator and 

base plate and tighten the screw that secures 
theanchorbracket to the baseplate. Tighten 
the screw that secures the anchor bracket to 
the reperforator. 

12.11 Route and connect the power cable from 
the bag as follows: Place the receptacle 

connector over the plug connector and tighten 
the associated knurled locknut. Route the cable 
forward and downward, past the right side of the 
TD unit drive shaft, to the right, under the right 
side of the TD base casting, left and right, key­
board cradle rails and up to the cabinet terminal 
block. Connect the black lead to terminal 39, 
white lead to terminal 40, and the green lead to 
the cabinet ground screw as indicated in the 
appropriate wiring diagram furnished with the 
LRB base. 

12. 12 Install the cables (if applicable) as indi­
cated in the appropriate wiring diagram 

furnished with the LRB base. 
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CABINET WALL 
(LEFT SIDE) 

(Front View) 

1800 TWIST 
IN TAPE 
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AUXILIARY 
REPERFORATOR 

UNIT 

ACCESS HOLE FOR 
TAPE PATH 

TAPE WINDER 
------------REEL----

Figure 12 - Tape Path from Auxiliary Reperforator 
Unit to Tape Winder Reel 

12. 13 Place the base (with reperforator) on its 
mounting posts and secure it with the 

following parts found in the bag attached to the 
base: three screws, two lockwashers, three 
washers, and one star lockwasher. Place the 
star lockwasher next to the upper painted surface 
of the base under the left front mounting screw. 

Note: When an old style LRB base is used 
(old style mounting bracket and "T" plate), 
a 13/16 inch diameter flexible coupling must 
be used on the TO base under the LRB base. 
Use of larger diameter couplings results in 
interference when mounting the LRB base. 
If no 13/16 inch diameter coupling is present, 
it should be ordered separately. New style 
LRB bases have a modified mounting bracket 
and nut plates, and provide clearance for 
1-1/16 inch diameter couplings. 

12. 14 Install the desiredcontrol panel in place 
of the blank panel in the cabinet dome. 

The control panel must be ordered as a sepa­
rate item. 

(a) When a modification kit (ordered) as a 
separate item) consisting of a TAPE 

FEEDOUTcontrolpanelanda cable w/switch 
is· used, proceed with installation of this kit 

as follows: Install the control panel in place 
of the blank panel in the cabinet dome using 
the existing mounting hardware. Secure the 
switch, on the cable, to the control panel 
with the mounting nuts on the switch. Route 
the cable along the left side of the cabinet 
through the hole at the rear of the dome. 
Connect the cable in accordance with appli­
cable wiring diagram furnished with the LRB 
base. Secure the cable, if necessary, to 
clear any moving parts. 

12. 15 Adjust the tape guide included in the mod-
ification kit in accordance with instruc­

tions contained in Specification 500558 (for 
TP161814 kit) or 5929S (for TP161815 kit) fur­
nished with the kit. 

12. 16 Install the TP161829 modification kit 
(which must be ordered separately) to 

mount an electrical service unit to a relay rack 
bracket assembly used with the ASR cabinet. 
Installation instructions are covered in Specifi­
cation 59288 furnished with the kit. 

12. 17 Position the tape container so that a full 
roll of tape may be inserted through the 

access door in the dome of the cabinet. Tighten 
the screws. 
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13. MISCELLANEOUS INSTRUCTIONS 

13. 01 Cradle 

(a) The cradle in the cabinet is factory ad-
justed (no load) for nominal squareness 

and parallelism with respect to the cabinet. 
Two locating eccentrics are positioned against 
the rear rail. The cradle may have to be 
repositioned after the units are installed in 
order to level the equipment and obtain a 
flush fit with respect to the cabinet {see Fig­
ure 9). Exercise care to avoid damage to the 
counter. 

CAUTION: TO AID IN THE REDUCTION 
OF THE NOISE LEVEL, THE UNITS 
MUST NOT TOUCH THE CABINET AT 
ANY POINT, THEREBY PREVENTING 
TRANSMISSIONOF VIBRATIONS TO THE 
CABINET. 

(b) Should it be necessary to raise or lower 
the cradle after the units are installed, 

loosen the locknuts on the right front and the 
two rear vibration mounts, and the locknut 
on the lower end of the stud in the left front 
vibration mount. Raise or lower the cradle 
by turning the studs. Tighten the locknuts 
while holding the studs in position. 

(c) Should it be necessary to move the cradle 
forward or backward after the units are 

installed, loosen the four screws holding the 
front and rear rails and the two screws secur­
ing the eccentrics against the rear rail and 
tighten their mounting screws. 

13. 02 Secure all cords and cables where neces­
sary tokeep themaway from any moving 

parts. 

13. 03 Apply a thin film of grease to all newly 
installed gears. Use standardized lu­

bricant. 

13. 04 Make a visual check of all fuses, plugs, 
screw terminal connections, and lamps 

for loosening or breakage. 

CAUTION: ANY TD BASE WHICH IS 
EQUIPPED WITH RUBBER ISOLATION 
BUSHINGS MUST BE GROUNDED TO THE 
CRADLE USING THE GROUND STRAP AS 
SPECIFIED IN THE FOREGOING TEXT AND 
FIGURE 7. ALSO, CHECK TO SEE THAT 
THE CABINET IS CONNECTED TO THE 
COMMON STATION GROUND AS SPECIFIED 
IN THE FOREGOING TEXT. 
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13. 05 Mak"El certain that the power switch is in 
its OFF position before closing the main 

power to the equipment. 

13. 06 Refer to standardized instructions for 
installing paper and ribbon in the page 

printer. 

13. 07 A thumb wheel or screwdriver slot is 
providedon the tape feed wheel shaft for 

starting or advancing the tape manually. On 
units with backspace mechanism, a hole is pro­
vided in the guard for a screwdriver. Turn the 
thumb wheel or screwdriver to the left. 

13. 08 For keyboard tape perforating unit -
thread the tape from the top of the roll 

of tape, over the roller of the tape guide on the 
tape container and into the tape entry chute. 
Position and/ or reform the tape guide, as neces­
sary, so that the tape flows freely and makes 
full contact with the roller on the tape guide. 
Tighten the screws. 

13. 09 For auxiliary typing reperforator unit -
thread the tape from the bottom of the 

roll of tape, over the roller of the tape guide on 
the tape container, over the roller of the tape 
guide on the selector bracket and into the tape 
entry chute. Position and/ or reform the tape 
guides, as necessary, so that the tape flows 
freely and makes full contact with the rollers on 
the tape guides. Tighten the screws. 

13. 10 To route the tape from the auxiliary typing 
reperforator unit to the tape winder "reel, 

thread the tape through the access hole provided, 
twist it 180 degrees, thread it through the tape 
arm around the drag pins and onto the tape winder 
reel {see Figure 12). 

Note: The Model 28 AutomaticSend-Receive 
Set should be completely assembled with the 
appropriate units and ready for the following 
operating tests (Paragraphs 14 and 15 inclu­
sive). 

14. LIGHTING FACILITIES 

14.01 The incoming power is controlled by a 
three-position switch located inside of 

the cover and to the left of the lid opening for 
the printer. 

(a) OFF - Lights are off. 

(b) NORMAL ON - Lights are on, excluding 
end-of-line lamp when printer set is 

operating. 

A) 

'') 

,'') .. '. 

;" 

) 

.) 

... ). 
·,,J~' 

~J 



(' 

( 

( 

( 

( 

( 

{; 

(c) MAINTENANCE ON - Lights are con­
tinuously on, except end-of-line lamp. 

15. OPERATING TESTS 

Note: Tapes to be run through TO unit LCXD 
should have at least two blanks at the end so 
as to clear the unit. 

15.01 Keyboard Position (K) 

(a) Manually depress each key and determine 
that the proper character is printed or 

the proper function is performed. 

(b) The LOC LF (local line feed) key, when 
depressed, should cause paper to be fed 

out of the machine at approximately three 
times the speed obtained when the LINE FEED 
and REPT (repeat) keys are continuously de­
pressed. 

(c) The REC (keyboard lock) key, when de-
pressed, should cause the signal gener­

ator to be shunted, preventing signal gener­
ation. Check this action on the page printer. 
The key should remain depressed until re­
leased by the SEND (keyboard unlock) key. 

(d) The SEND (keyboard unlock) key, when 
depressed, should remove the shunt 

from the signal generator. 

(e) The BREAK key, whendepressed, should 
hold the transmitting line open. If the 

duration of the open line interval is greater 
than two character cycles, the electrical key­
board lock should be operated as in Paragraph 
(c) above. 

(f) The REPT (repeat) key, when depressed 
together with any other key except the 

local function keys, should cause repeat trans­
mission of the associated code combination. 

(g) The LOC CR(local carriage return)key, 
when depressed, should cause the car­

riage to be returned. 

(h) The bell should ring clearly on single or 
repeated operation of the BELL key. 

(i) The "blank" key, when alternately de-
pressed with any other key except the 

local function keys, should not lock the key­
board. Depression of the "blank" key twice 
in succession should operate the keyboard 

ISS 1, SECTION 573-101-200TC 

lock making it necessary to depress the SEND 
key to resume keyboard transmission. 

(j) When the LINE-TEST key control shaft 
is turned to the TEST position, the key­

board should operate the page printer as 
above. No break in the signal line should 
occur as the LINE TEST key control shaft is 
switched. 

15.02 Keyboard-Tape Position (K-T) 

(a) Manually depress each key and determine 
that the correct character is printed on 

the page printer and perforated in the tape. 

(b) When the "blank" and REPT (repeat) keys 
are depressed simultaneously, the tape 

should feed out without interruption. 

(c) When theE and REPT (repeat) keys are 
depressed simultaneously, the character 

counter should count without missing. The 
end-of-line indicator shouldlight at its preset 
count. When the CAR RET (carriage return) 
key is depressed, the counter should return 
to zero. When the E key is again depressed, 
the counter should count one character. 

(d) The electrical keyboard lock should be 
operative. 

(e) The TD unit should be operative. Accu­
racy of transmission should be tested 

using a prepared tape and monitoring the 
transmission on the page printer. 

(f) Turning the LINE- TEST key control shaft 
to the TEST position should result in op­

eration similar to the above except that oper­
ation is on a local loop. 

15.03 Tape Position T 

(a) Depress the "blank" and REPT (repeat) 
keys simultaneously; the tape should feed 

out of the punch at high speed without inter­
ruption. 

(b) Depress the E and REPT (repeat) keys 
simultaneously; the character counter 

should count without missing, and the end­
of-line indicator should light at its preset 
count. Depressing the CAR RET (carriage 
return) key should cause the counter to return 
to zero and the end-of-line indicator to shut 
off. When the E key is again depressed, the 
counter should count one character. 

Page 19 
19 Pages 



,
.
.
 --
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
~ 



( 

( 

( 

( 

( 

( 

( 

TELETYPE CORPORATION 
Skokie, Illinois, U.S. A. 

SECTION 573-101- 500TC 
Issue 1, February, 1967 

28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SET 

OPERATING TESTS 
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1. 01 This section describes the tests to be 
made to determine if the Automatic Send­

Receive (ASR) Set will operate properly. The 
set provides a means for receiving typewritten 
page messages and manually originating mes­
sages between two or more stations which are 
similarly equipped. 

1. 02 The set, in addition, provides facilities 
for automatic transmission at maximum 

available line speed through a transmitter dis­
tributor, and manual preparation of fully perfo­
rated typed tape either at line speed using the 
LP typing unit as a monitor, or at an unmoni­
toredoff-line maximum speedofupto 106 words 
per minute. 

2. KEYBOARD OPERATING TESTS 

2. 01 The keyboard selector switch determines 
the mode of operation, which is manipu­

lated by the keyboard control knob located on the 
left-hand side of the keyboard. 

2. 02 Turn the main power switch located on 
the lower right side of keyboard, to its 

upper position "ON. " This conditions the ASR Set 
for service depending on the LINE-TEST switch 
and keyboard control knob. 

A. K Position 

2. 03 Turn the keyboard control knob to the K 
position and LINE-TEST switch to the 

LINE position. The K mode of operation is con­
fined to sending or receiving messages through 
the keyboard and typing unit, with transmission 
monitored by the typing unit. 

2. 04 With the keyboard control knob in Kposi­
tion, manually depress each character 

key and determine that the proper character is 
printed. 

2. 05 With the keyboard control knob still in 
the K position, operate the following keys 

and determine that the proper functions are per­
formed. 

(a) Depress the LOC LF (local line feed) key. 
This should cause the paper to feed from 

the typing unit at approximately three times 
the speed obtained when the LINE FEED and 
REPT (repeat) keys are held depressed. 

(b) Depress the REC (keyboard lock) key. 
This should cause the signal generator to 

be shunted, and thereby prevents signal gener­
ation. This key should remain depressed until 
released by depressing the SEND key. 

(c) Depress the SEND key (keyboard unlock) 
to remove the shunt from the signal gen­

erator. 

(d) Depress the BREAK key and hold it de-
pressed about two seconds. This oper­

ates the electrical keyboard lock as in (b), 
making it necessary to depress the SEND key 
to resume keyboard transmission. 

(e) Hold the REPT (repeat) key depressed 
together with any other key except the 

local function keys. This should cause repeat­
ed transmission of the associated code combi­
nation. 

Printed in U. S. A. Page 1 
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(f) Depress the LOC CR (local carriage re­
turn) key. The carriage should then 

return to the left-hand margin. 

(g) Depressing the upper-case S key should 
cause the bell to ring once clearly each 

time the key is depressed. 

(h) Depressing the blank key alternately with 
any other key except the local function 

keys should not lock the keyboard. Depressing 
the blank key twice in succession should oper­
ate the keyboard lock, making it necessary to 
depress the SEND key to resume keyboard 
transmission. 

(i) When depressing the spacebar, located 
belowthe bottom row ofkeys on the key­

board, an electrical signal is initiated for a 
subsequent mechanical allowance for a space 
(as between words) in the page-printed mes­
sage, or a space symbol on tape. 

(j) Depressing the FIGS (figure) key condi-
tions equipment on the line for printing 

symbols indicated on the upper part of the 
keys, such as, figures, punctuation marks, 
or other upper-case symbols. 

(k) Depressing the LTRS (letters) key condi-
tions equipment on the line for printing 

characters indicated on the lower part of the 
keys. 

(1) Depressing the TAPE B. SP. key re-
verses the direction of the tape feed in 

the perforator for the space required by a 
single character code. Deletion of a perfo­
rated code requires operation of the letters 
key once for each operation of the backspace 
key. Except for the tape (T) mode of opera­
tion, this deletion is an on-line function. 

(m) Operate the LINE-TEST switch to the 
TEST position. Performing the tests as 

in 2. 04 and 2. 05 (a) through (1) should give 
the same results, except that the operation 
will be on a local loop. No break in the signal 
line should occur as the LINE-TEST key is 
switched. The margin indicator lamp, located 
at the right of the cabinet dome, is illuminated 
six characters before the end of a page-printed 
line. 

B. K-T Position 

2. 06 With the keyboard control knob in the 
K-T (keyboard-tape) position and the 

LINE-TEST key (if available) in the LINE posi-

Page 2 

tion, manually depress each key and determine 
that the correct character has been printed on 
the page printer and perforated in the tape. If 
the perforator-transmitter base includes a typing 
perforator or reperforator, the correct charac­
ter should also be printed on the tape. 

2. 07 With the keyboard control knob still in 
the K-T position, operate the following 

keys and determine that the proper functions are 
performed. 

(a) Depress the blank and REPT (repeat) 
keys simultaneously. This causes the 

tape to feed out without interruption. 

(b) Depress theE and REPTkeys simultane-
ously. This should cause the character 

counter to count without missing. The end­
of-line indicator lamp lights when its preset 
count is reached. Depressing the CAR RET 
(carriage return) key should cause the indi­
cator of the character counter to return to 
zero. Depressing the E key again, should 
cause the counter to count one character. 

(c) Depress the keys indicated in 2. 05 (b) 
through (l). The same functions should 

be performed as indicated in those tests. 

(d) The transmitter distributor should be 
operative. Check the accuracy of trans­

mission by using a prepared tape and moni­
toring the transmission on the typing unit. 

(e) Operate the LINE-TEST key to the TEST 
position. Performing the tests given in 

(a) through (d) should give the same results 
except that operation should be on a local 
loop. 

C. T Position 

2. 08 With the keyboard control knob in the T 
position and the LINE"TEST key (if 

available) in the LINE position, depress the blank 
and REPT keys simultaneously. This should 
cause the tape to be fed out of the punch at high 
speed without interruption until the depressed 
keys are released. 

2. 09 Perform the test covered in 2. 07 (b). 
The margin indicator lamp, located at the 

right of the cabinet dome, should be illuminated 
six characters before the counted end-of-line 
position in the T mode of operation. Care should 
be taken to avoid overtyping the last character. 
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2.10 Operate the LINE-TEST key tothe TEST 
position. Performing the tests covered 

in 2. 08 and 2. 09 should give the same results. 

Note: The left and right margins ofthe tele­
typewriter unit are adjusted at time of instal­
lation. The operator should not attempt to 
make these adjustments. 

3. TRANSMITTER-DISTRIBUTOR 

3. 01 Any five-level tape 11/16 inch wide and 
10-hole-per-inch feed, chadless or fully 

perforated, typed or blank, can be fed into the 
transmitter-distributor. The tape may be fed 
directly from the typing perforator as the typing 
is being performed, or it may be fed from a loop 
of tape previously perforated. 

3. 02 Make certain thatthe transmitter switch 
is in the OFF position. Depress the red 

button to raise the spring loaded tape lid. Place 
the tape feed perforations on the teeth of the tape 
feed wheel with the first code to be transmitted 
directly over the sensing pins. Two code perfo­
rations appear above and three below the tape 
feed perforations. When the tape is placed in the 
transmitter, the two code perforations should be 
toward the back of the transmitter. Hold the tape 
down flat and close the tape lid. The tape feed 
will be responsive to the transmitter-distributor 
switch (GREEN) only when the keyboard selector 
switch is in T or K-T mode with the SEND key 
depressed. In either of these modes of opera­
tion, a leader of tape with feed holes perforated 
can be fed into transmitting position manually by 

· raising the switch to its upper, freewheeling, 
position. 

ISS 1, SECTION 573-101-500TC 

3. 03 To interrupt transmission of a message 
to insert an addition, correction, or new 

message, raise the transmitter- distributor 
switch to its intermediate position to stop trans­
mission and tape feed. Note the exact position 
of the tape with reference to the index line scored 
in the tape guides. Release the tape lid. Remove 
the tape, close tape lid, raise the switch to its 
proper freewheeling position, and insert the new 
tape. When the inserted addition, correction, 
or change has been transmitted, replace the 
original tape either at the point at which it was 
removed or at the desired point following a 
deletion. 

3. 04 Where the typing unit is operated to 
produce multiple copies, the printing 

hammer blow should not be heavier than required 
to produce satisfactory copies. Move the print­
ing spring adjusting bracket to notch "1" for 
printing one to three copies, to notch "2" for 
four or five copies, and notch "3" for six or 
more copies. 

4. CABINET LIGHTS 

4. 0 1 The cabinet lights are controlled by a 
3-position switch located inside the top 

cover to the left of the top right door. With the 
set connected to power, the power switch in the 
ON position, and the light switch in the OFF 
position, all lights should be off; with the light 
switch in the NORMAL ON position, all lights 
should be on except the end-of-line indicator 
lamp; with the light switch in the MAINTENANCE 
ON position, all lights should be on continuously 
except for the end-of-line indicator lamp. With 
the set connectej to power, the power switch in 
OFF position, the light switch in the MAINTE­
NANCE ON position, all lights should be on 
except for the end-of-line indicator lamp. 
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1. GENERAL 

1. 01 This section provides the procedure for 
the disassembly and reassembly of the 

28 Automatic Send-Receive (ASR) Teletypewriter 
Set. 

1. 02 The sequence outlined herein should be 
followed when disassembly of a complete 

set is undertaken. 

1. 03 References to direction are made as 
viewed from the front of the set. 

CAUTION: REMOVE ELECTRICAL POWER 
FROM SET BEFORE STARTING DISASSEM­
BLY. 

1. 04 For part numbers referred to, see ap­
propriate section covering parts ordering 

information. 

2. 

Note: Refer to Section 570-005-800TC for 
list of tools available. 

DISASSEMBLY AND REASSEMBLY 

2. 01 When removing a unit from the set, care-
fully note the location from which the 

mounting screws are removed to aid in reassem­
bly. Where no specific instructions are given for 
reassembly, reverse the procedure used in re­
moving it. 

2. 02 Unlatch and raise the cabinet dome. 

AUXILIARY TYPING REPERFORATOR AND 
BASE 

2. 03 Disconnect the cable connector at the 
rear ofthe auxiliary typing reperforator. 

Remove the three screws that mount the reper­
forator to its base, and the screw that secures 
the anchor bracket to the base. Lift the reper­
forator from the base. 

2. 04 Unscrew the knurled locking ring that . 
secures the auxiliary power cable to the 

receptacle on the auxiliary reperforator base. 
Disconnect the cable. 

2. 05 Remove the three screws, two lockwash-
ers, one lockwasher and three flat wash­

ers that secure the base to its mounting studs. 
Lift the base, motor, and tape container out of the 
cabinet. 

TYPING UNIT 

2. 06 Disconnect the cable from the right side 
frame ofthe typing unit. Remove the four 

screws that secure the typing unit to its base. 

© 1967 by Teletype Corporation 
All rights reserved. 
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With the right hand under the rear of the right 
side frame and left hand under the left end of 
the front plate, lift the typing unit out of the 
cabinet. 

FRONT PANEL 

2. 07 Remove the keyboard selector switch 
control knob by loosening its setscrew. 

Remove the screws that secure the designation 
plate and slide the plate out from beneath the 
rubber noise shield. 

2. 08 Remove the two screws from the front 
panel. Loosen the thumb screw and slide 

the front panel to the right and upward to remove 
it from the cabinet. Exercise care to avoid 
damage to the character counter scale. 

2. 09 Loosen, but do not remove, the two 
screws locking the crossbar to the left 

sideofthecabinet. Remove the TP151723 screw, 
TP2669 lockwasher, and TP117535 qat washer. 
Push back on the left end of the crossbar to dis­
engage it from the cabinet, and move the cross­
bar to the left to disengage it from the slot in the 
adjusting plate. Lift the crossbar from the 
cabinet. 

2. 10 Disconnect the two TP158020 flexible 
couplings from the TP158013 shaft be­

tween the perforator-transmitter base and the 
transmitter-distributor base. 

CAUTION: DO NOT REMOVE THE FAC­
TORY ADJUSTED PLATE (TP154416). 

2. 11 Cradle mounted components on the cabi-
net shelf may be moved forward slightly 

after the front panel and crossbar have been 
removed. This will provide sufficient room 
to remove the electrical service unit without 
removing the perforator-transmitter base and 
may aid in servicing the cabinet terminal 
boards. 

(a) If itis desirable to move the cradle for-
ward, loosen, but do not remove, the 

four TP79890 screws and slide the cradle for­
ward on its rails. It will move a maximum 
of approximately one inch. 

(b) To reposition the cradle, slide it back 
until the rear base rail contacts the de­

tents. Tighten the two screws. 
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KEYBOARD 

2. 12 Remove the four screws which mount the 
perforator-transmitter base to the cra­

dle. Disconnect the cable near the rear of the 
unit. If a reperforator is used, disconnect the 
signal line cable from the rear of the reperfo­
rat.or. 

2. 13 Remove the perforator-transmitter base, 
with the perforator or reperforator and 

motor as a unit, from the cabinet. 

2. 14 Do not remove the perforator or reper­
forator from the base unless it is neces­

sary for maintenance purposes. 

2. 15 If it is necessary to remove the perfo-
rator or reperforator from the base, pro­

ceed as follows. Remove the screw which fas­
tens the anchor bracket to the base in front of the 
perforating mechanism. Remove the three 
screws which secure the perforator or reperfo­
rator to the base. If the unit is equipped with 
backspace mechanism, tilt it over and remove 
the electrical connections from the power drive 
magnet underneath the perforator mechanism. 
Lift unit off the base. 

2. 16 If the motor unit is to be removed from 
the perforator-transmitter base, dis­

connect the motor leads from the terminal block 
and tag the leads. Remove the four motor mount­
ing screws. Lift motor unit off. 

ELECTRICAL SERVICE UNIT 

2. 17 Remove the mounting stud from each end 
of electrical service unit. Disconnect 

the power switch shaft near the right end of the 
unit by applying pressure against the tension of 
the retaining spring on the shaft and slipping the 
shaft out of the unit. 

2. 18 The electrical service unit may now be 
inverted for servicing. If it is desirable 

to completely remove the unit from the cabinet, 
disconnect the cable wires from the terminal 
boards at the rear of the cabinet. In replacing 
the cable wires, it may be necessaryto refer to 
the appropriate wiring diagram. 

TRANSMITTER DISTRIBUTOR 

2. 19 Unscrew the three mounting screws until 
they are withdrawn from the base casting. 

If the transmitter distributor has cable connec-
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tions, unplug the cable from the base connector. 
Lift unit off, 

AUXILIARY ELECTRICAL SERVICE ASSEM­
BLY 

2. 20 If the set is equipped with an auxiliary 
electrical service unit, open the panel 

underneath the keyboard by turning the 1/4-turn 
fasteners with a coin or screwdriver and lower 
the panel. Remove the mounting screw at each 
end of the electrical service unit and lift unit off 
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the rack for servicing. If it is necessary to 
completely remove the unit, unfasten the cables 
at the terminal board of the cabinet. 

REASSEMBLY 

2. 21 To reassemblethe units into the set, re-
verse the procedure used in removing 

them. If necessary, refer to the section "28 
Automatic Send-Receive Teletypewriter Sets 
(ASR) Installation of Component Units. " Also re­
fer to appropriate wiring diagram if necessary 
for replacement of cable wiring. 

Page 3 
3 Pages 





TELETYPE CORPORATION 
Skokie, Illinois, U.S. A. 

SECTION 573-134-101TC 
Issue 1, March, 1967 

28 TELETYPEWRITER CABINET FOR 

AUTOMATIC SEND-RECEIVE (ASR) SETS 

DESCRIPTION 

CONTENTS PAGE 

1. GENERAL .... 1 

2 DESCRIPTION. 1 

1. GENERAL 

1. 01 This section describes the 28 teletype-
writer cabinet for the Automatic Send­

Receive (ASR) Set. For information pertaining 
to the ASR Set or any of its components, refer 
to the appropriate section. 

1. 02 The directions - up or down, front or 
rear, and left or right, as given in this 

section, are as viewed from an operator's posi­
tion. 

1. 03 A cabinet is an enclosure with its cover 
and all external faceplates. The cabinet 

protects the enclosed components against dust, 
possible damage from external sources, and 
reduces the operating noise level. Figures 1 
and 2 show a typical 28 teletypewriter cabinet 
for the ASR Set. 

1. 04 The cabinet, of sheet metal construction, 
is finished internally and externally in 

baked enamel. The cabinet is 38-1/2 inches 
high, 46 inches wide with the offset copyholder 
(36 inches wide without the offset copyholder), 
18-1/4 inches deep, and weighs approximately 
150 pounds. 

2. DESCRIPTION 

2. 01 The cabinet houses all the basic compo-
nents, ie, keyboard, typing unit, perfo­

rator or reperforator, transmitter distributor, 
transmitter distributor base, electrical service 
unit, and motor; plus all required auxiliary 
equipment. Such auxiliary equipment would be 
a typing reperforator, a typing reperforator 
base and a motor, all mounted on the shelf, and 

an auxiliary electrical service unit mounted on 
a rack in the lower compartment of the cabinet. 

Figure 1 - Typical 28 Teletypewriter Cabinet 
for Automatic Send-Receive (ASR) 
Sets (Dome Cover Open) 

2. 02 A shelf divides the cabinet into an upper 
compartment and a lower compartment 

or pedestal. The upper compartment houses the 
keyboard base, typing unit, electrical service 
unit, and the auxiliary typing reperforator (if 
supplied). The lower compartment houses ac­
cessory equipment and is used for storage. 

2. 03 The upper compartment has a dome-
shaped cover hinged at the rear. The 

cover is unlatched by a pushbutton and is counter­
balanced by a stop arm mechanism that aids in 
raising and supporting it in the open position. 

2. 04 Openings in the dome cover provide ac­
cess to components without raising the 

entire cover. The right door on the dome cover 
(Figure 2) provides access to the rear of the 

Printed in U.S. A. Page 1 
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typing unit for changing the copy paper. A win­
dow in this door affords a view of the platen, 
typebox, and the copy being typed. The rear of 
the window serve.s as a straight edge for tearing 
off printed copy. The hinged left door near the 
center can be raised to gain access to the per­
forator. Two windows in the door are provided 
for viewing the perforated tape, the left window 
serving as a tape cutoff guide. The hinged left 
dome panel can be raised to gain access to the 
auxiliary reperforator, if it is supplied. 

2. 05 Incandescent indicator and copy lamps, 
located under the dome cover, illuminate 

the printed copy. A three-position switch, ac­
cessible when the dome cover is raised, controls 
the copy lamps. The copy lamp switch provides 
the following operating modes: NORMAL ON, 
OFF, and MAINT ON (maintenance on). 

2. 06 A cradle assembly resting on vibration 
mounts on the floor of theuppercompart­

ment accommodates both a keyboard base and a 
transmitter distributor base. 

2. 07 Terminal boards for power and signal 
line connections are located on the inner 

rear wall. The electrical service unit is placed 
to the rear of the keyboard base. Its power 
switch is controlled through a lever at the front 
of the cabinet. 
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2. 08 Rubber sealing strips, applied to the 
edges of both the dome cover and the 

lower compartment, help reduce the operating 
noise level. 

2. 09 The cabinet may be equipped with many 
accessories such as: 

(a) A signal bell, to make audible those sig­
nals that are transmitted for supervisory 

purposes. 

(b) Electrical noise suppressors, to mini­
mize electromagnetic radiation from the 

signal and power lines. 

(c) A margin indicator lamp, which may be 
equipped with a line balancing resistor. 

(d) A small copyholder and line guide. 

(e) An offset copyholder. 

(f) An apparatus mounting rack for mounting 
accessory equipment. 

(g) A directory holder. 

(h) Four threaded leveling feet to compensate 
for floor irregularities or to add up to 
one inch in height to the cabinet. 

(i) A tape bin with door. 
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28 ELECTRICAL SERVICE UNIT 

DESCRIPTION AND PRINCIPLES OF OPERATION 

1. 

2. 
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1. GENERAL 

1.01 The 28 electrical service units serve as 
an area of concentration for the wiring of 

28-type apparatus and provide mounting facili­
ties for various electrical assemblies and com­
ponents. 

1.02 The operational facilities provided by the 
electrical service unit vary, depending 

upon the number and complexity of functions 
performed by the set. 

1.03 Complete operation of an electrical serv­
ice unit requires connection with other 

components of the set with which it is used. Ad­
ditional information concerning the support 

functions of the unit may be found in sections 
discussing specific components and complete 
sets. Only independent features of the electri­
cal service unit are discussed in this section, 
under Principles of Operation. 

2. DESCRIPTION 

2.01 The electrical service unit (Figure 1) 
consists, basically, of a metal frame, or 

chassis, and a number of mounting plate assem­
blies. The chassis has four legs that permit the 
unit to be turned upside down for maintenance 
purposes. Cutouts for routing cables or mount­
ing switches and controls, as required, are pro­
vided. The mounting plate assemblies are in­
stalled on the blank top of the chassis. Unused 
positions are occupied by blank mounting plates. 
Terminal boards and cables, required for in­
terconnection of the assemblies with other com­
ponents, are provided by the installed assem­
blies. 

2.02 Some of the features that may be mount­
ed on the unit are listed below: 

(a) Line shunt relay assembly. 

(b) Line (polar) relay assembly. 

(c) Rectifier assembly. 

(d) Line test key assembly. 

(e) Capacitor- resistor assembly. 

(f) Motor control assembly. 

(g) Signal line limiting resistance. 

(h) Convenience outlets (115 ac). 

(i) Convenience outlet fuses. 

(j) Power switch (may be installed directly 
on chassis). 

(k) Selector magnet driver. 

© 1964 by Teletype Corporation 
All rights reserved. 

Printed in U.S. A. Page 1 



SECTION 573-133-100 

Page 2 

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 
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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. 

Page 4 

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. 

1 

') 

) 

~) 

,) 

) 



TELETYPE CORPORATION 
Skokie, Illinois, U.S.A. 

SECTION 573-117-100TC 
Issue 1, February, 1967 

28 PERFORATOR-TRANSMITTER BASE 

DESCRIPTION AND PRINCIPLES OF OPERATION 

CONTENTS PAGE 

1. GENERAL ..........•........ 1 

2. DESCRIPTION OF COMPONENTS .. . 2 

BASE ..................... . 2 · 

KEYBOARD ASSEMBLY ........ . 2 

SIGNAL GENERA TOR .......... . 3 

RESET CAM FOLLOWER 
BRACKET ASSEMBLY ......... . 3 

CODEBAR EXTENSION 
BASKET ASSEMBLY •.•..•....•• 4 

3. PRINCIPLES OF OPERATION ..... 4 

KEYBOARD MECHANISM ....... . 4 

A. General . . . . . . . . . . . . . . . . . 4 
B. Codebar. . . . . . . . . . . . . . . . . 4 
C. Signal Generator . . • . . . . . . . . 6 
D. Repeat Keylever. . . . . . . . . . . . 9 
E. Electrical Line Break. . . . . . . . 10 
F. Local Line Feed. . . . . . . . . . . . 10 
G. Local Paper Feed-Qlt. . . . . . . . 10 
H. Electrical Keyboard Lock . . . . . 11 
I. Keyboard Unlock (Send Key). . . . 12 
J. Local Carriage Return . . . . . . . 12 
K. Margin Indicator . . . . . . . . . . . 15 
L. Character Counter . . . . . . . . . . 15 
M. Auxiliary Electric Switch. . . . . . 18 
N. Tape Supply Container. . . . . . . . 18 
0. Keyboard Tape Backspace . . . . . 18 

KEYBOARD PERFORATOR LINK-
AGE MECHANISM . . . . . . . . . . . . . 19 

A. General . . . . . . . . . . . . . . . . . 19 
B. Operation in K Position. . . . . . . 19 
C. Operation in K -T Position . . . . . 20 
D. Operation in T Position. . . . . . . 22 

CONTENTS PAGE 

4. VARIABLE .......•........ .. 23 

ANSWER-BACK MECHANISM .. .... 23 

A. Called Station . . . . . . . . . . . . . 23 
B. Originating Station . . • . . . . . . . 25 

SYNCHRONOUS PULSED 
TRANSMISSION . . . . . . . . . . . . . . . 26 

TIME DELAY MECHANISM .. . .... 26 

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). 

© 1967 by Teletype Corporation 
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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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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. 
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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 
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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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CODEBAR BAIL 
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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 

Page 9 



SECTION 573-117-100 

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 
TRIP LINK 

LOCAL LINE FEED 
TRIP LINK SPRING 
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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 
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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 

KEYBOARD LOCK 
FUNCTION LEVER 

'lHHHHHJ 

..., SWITCH 
LEVER 

KEYBOARD LOCK 
SWITCH 
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KEYBOARD UNLOCK 
FUNCTION LEVER 

Figure 13 - Keyboard Unlock Mechanism 

CARRIAGE RETURN LEVER 
(ON TYPING UNIT) 

LOCAL CARRIAGE 
RETURN BAIL 

LOCAL CARRIAGE 
RETURN KEYLEVER 

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 

LATCHLEVER 
I 

DRIVE LEVER 

RESET 
BAIL 

SWITCH BRACKET 

~~ 

Figure 16 - Character Counter Mechanism (Front View) 

ANTIBOUNCE 
LATCH 

RESET LEVER 
EXTENSION 

RESET LEVER 
SPRING 

RESET BAIL 

DRIVE LEVER 
SPRING 

FEED LEVER 

Figure 17 - Character Counter Mechanism (Rear View) 
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RESET 
TmPPED 
POSITION 

RESTART 
OSITION 

' 

\ 
I 

) 
"' /' ' / 

RESET ~-- __ /·. 
LEVER 

EXTENSION 

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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.PERFORATOR TRIP 
LEVER LATCH 

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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RESET CAM 
FOLLOWER ARM 

K &K-T 

T 

KEYBOARD CONTROL 
SELECTION SWITCH 

® i I I I I ) '------"""'\..-..J c 

CLUTCH TRIPBAR 

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 

MAGNET 
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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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MOTOR STOP 
SWITCH 

ONTACT 
PAWL 

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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1 . GENEAAI. 

1.01 The 28 typing unit is an electromechanical 
unit that translates a five-l evel, elec­

trical, start-stop (teletypewriter) code into me­
chanical motions that print information on page­
width paper. It will operate at various s peeds 
up to 100 words per minute. There are two 
basic units: The friction feed which prints on 
single or multiple copy paper fed from a roll , 
and the sprocket feed which prints on folded, 
form-feed paper with perforations spaced to fit 
teeth on the platen . In addition, a number of 
variable features are available . 

1.02 Unless stated to the contrary, references 
in the text to "left" or "right" indicate 

the operator's right or left, facing the front of 
the unit, the selector mechanism at the right , 
and the type box at the front. In illustrations , 
unless specifically labeled otherwise, it is as­
sumed that the equipment is being viewed from 
the front. Pivot points are shown in the draw­
ings by circles or elipses which are solid black 
to indicate fixed pivot points and crosshatched 
to indicate floating points. 

1.03 With the main shaft under power (associ-
ated equipment main power supply on) , 

the typing unit is described as running closed 
when a steady current (marking) condition is 
maintained in the signal line and no signal in­
telligence is received. It is described as run­
ning open when a no current (spacing) condition 
is maintained through an interruption in signal 
line current. 

2. DESCIDPTION 

GENEAAI. (Figs. 1 through 5) 

2 .01 The basic function of the 28 typing unit 
is to record in page printed form infor­

mation received from a signal line in the form 
of a signaling code combination which repre­
sents characters or functions . The typing unit 
translates these electrical code combinations 
into mechanical motions which imprint the mes­
sage or initiate the indicated function, such as 
line feed, carriage return, or signal bell. Print ­
ing is accomplished through an inked ribbon 
upon paper rolled around a horizontally station­
ary platen while the type and printing mechanism 
move from left to right across the page . All 
operations of the typing unit are performed auto­
matically in response to input signal code com­
binations. A few local off-line functions such 
as line feed, or carriage return may be initiated 
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MECHANISM 

Figure 2 - 28 Typing Unit (Friction Feed) (Front View) 

independently of the signal line from the local 
keyboard or base mechanism . 

2.02 Character representations, or graphics, 
are the alphabetic, numeral or symbol 

intelligence equivalent of the input code combi­
nations. Function representations are the coded 
equivalent of non-typing operations auxiliary to 
reception of the graphics, such as line feed, car­
riage return, or signal bell. 

2.03 The speed of operation of the equipment 
is usually given in operations per minute. 

Speed in words per minute is roughly one-sixth 
of the operations per minute. The typing unit is 
designed to operate at 60, 75 or 100 words per 
minute, depending on the gear ratio used on as­
sociated equipment. 

2.04 The typing unit is mounted on a receive­
only base or a keyboard. Rotary me­

chanical motion for its operation and information 
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in the form of the s ignaling code come from 
external sources . A front plate and side plates 
provide mounting facilities for the various as­
semblies and mechanisms that make up the unit. 

MAIN SHAFT 

2.05 Motive power fo r operation of the typing 
unit is received through the intermediate 

gear mechanism of the base or keyboard base 

on which the unit is mounted. Power is applied 
to the driven gear , centrally located on the main 
shaft at the rear of the typing unit. The main 
shaft rotates at a constant speed to operate the 
equipment at speeds of 60 , 75 or 100 words per 
minute, depending upon external gear ratios. 

2.06 Six all- steel internal expansion clutches 
convert the rotary motion of the main 

shaft to the linear mechanical requirements for 

MANUAL SPROCKET FEED RIGHT SIDE 
PLATE FEED OUT KNOB TYPE BOX PLATEN 

VERTICAL 
TABULATOR 

AND 
FORM OUT 

TYPE BOX 
CARRIAGE 

I I 

Figure 3 - 28 Typing Unit (Sprocket Feed) (Right Front View) 
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Figure 4 - 28 Typing Unit (Left Rear View) 

operation of the printer. The clutches rotate 
with the main shaft when engaged and do not 
rotate when disengaged (latched). From left to 
right in their installed position on the main shaft, 
the clutches control the type box, line feed, 
spacing, function, code bar and selecting mech­
anisms, respectively. 

SELECTING MECHANISM 

2.07 A selecting mechanism translates the 
signaling code combinations into corre­

sponding mechanical arrangements which control 

the code bars . It includes a two-coil magnet 
that connects in series with the external signal 
line. The coils may be wired in either series 
or parallel to accommodate 0 .020 ampere or 
0 .060 ampere line currents. A range finder is 
used to refine the mechanical orientation of the 
selector to the signaling code. 

CODE BAR MECHANISM 

2.08 The code bar mechanism, when positioned 
by the selecting mechanism to correspond 

to the input code intelligence, sets up mechanical 
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Figure 5 - Stunt Box (Rear View) 

requirements for type box positioning, printing 
and stunt box operation. 

PRINTING MECHANISM 

2.09 When mechanically conditioned by the 
code bar mechanism, the printing mech­

anism prints the selected character and spaces 
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to the next printing area on the paper, or spaces 
without printing, or on units so equipped, tabu­
lates horizontally, or returns the type box to 
the left hand printing margin. The mechanism 
includes horizontal positioning mechanism op­
erated by the code bars, spacing mechanisms 
ahd carriage return, and the print hammer 
mechanism. 
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2.10 The type box is capable of vertical and 
horizontal positioning in response to the 

permutations set up by the code bar mechanism. 
When positioned to correspond to the input code 
intelligence, the type box presents a single type 
pallet with the embossed graphic equivalent of 
the selected code for printing. Printing is ac­
complished when this pallet is struck by the 
print hammer to press an inked ribbon against 
the paper, which is supported by the typing unit 
platen. 

SPACING MECHANISM 

2.11 The spacing mechanism moves the type 
box and printing mechanism one charac­

ter to the right each time a graphic character 
is receivedand imprinted. Asuppression mech­
anism prevents spacing on receipt of certain 
non-typing functions. On sprocket feed typing 
units, the spacing mechanism may be adapted to 
the page to predetermined stop positions. 

LINE FEED MECHANISM 

2.12 The line feed mechanism permits single 
or double line advance of paper in the 

platen mechanism when the code combination 
for this function is received. The function may 
also be initiated locally through mechanical 
linkage with the base or keyboard base. On 
sprocket feed typing units, the line feed mech­
anism may be adapted to vertical tabulation and 
to rapid form feed out. 

STUNT BOX (Fig. 5) 

2.13 The stunt box is a compact, self-contained 
device with memory storage capabilities 

that provides the typing unit with the facilities 
of a built- in sequence selector. In effect, it 
allows the 32 available letters and figures char­
acter combinations to be used again for special, 
non-printing operations, without the sacrifice of 
printed characters. It operates in response to 
combinations set up in the code bar mechanism 
with a single character or several characters in 
sequential combination used to initiate a single 
function. In general, the stunt box may be pro­
grammed to perform three basic types of oper­
ation: mechanical initiation of internal functions 
within the typing unit; electrical control of func­
tions within the Teletypewriter Set; and elec­
trical control of external equipment. 

RIBBON FEED MECHANISM 

2.14 Aribbonfeedmechanism passes an inked 
fabric ribbon between the type box and 

the paper. The mechanism advances the ribbon 
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horizontally when each character has been 
printedandautomatically reverses the direction 
of ribbon feed when one of the two ribbon spools 
has been emptied. 

PAPER FEED MECHANISM 

2.15 The platen and paper feed mechanisms 
are located at the top of the printer, 

between the two side plates. A manual paper 
or form feed out knob is located at the top of 
the left side plate. Paper is fed from a supply 
at the rear of the printer either by friction feed 
or on sprockets located on the ends of the platen. 

3. TECHNICAL DATA 

APPROXIMATE DIMENSIONS 

Width ................ . 
Depth. 
Height ...... . 
Weight 

Friction Feed 
Sprocket Feed . 

SIGNAL REQUIREMENTS 

15-1/4 inches 
10 inches 

9-3/4 inches 

19 pounds 
22 pounds 

Code . . Sequential, 7.42 unit, 
Start-Stop 

Current 
Selector coils in series . 
Selector coils in parallel . 

0.020 amperes 
0 .060 amperes 

3.01 All electrical requirements for operation 
of the 28 typing unit are supplied through 

associated equipment, such as a base, keyboard 
base or electrical service unit. All electrical 
connections to the typing unit are made through 
a cable connector, mounted just above the select­
ing mechanism on the right side (Fig. 3). 

3 .02 The selector magnets may be operated 
with 0.020 ampere (coils in series) or 

0.060 ampere (coils in parallel) de signal line 
current. Signal-line inputs of the neutral form 
(non-polar) may be applied directly to the se­
lector magnets. Polar signals require the use 
of a line relay. 

3.03 Electrical contacts for certain variable 
features, such as the paper out alarm 

and the form out alarm, horizontal tabulator, 
vertical tabulator and form out generally require 
115 vac circuitry. The circuits to stunt box 
switching contacts are determined by the spe­
cific nature of external controls operated by 
the contacts. 
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SIGNALING CODE (Fig. 6) 

3.04 Information is received by the typing unit 
in the form of a 7.42 unit start-stop sig­

naling code in which each character (graphic) or 
function is represented by a sequential combina­
tion of current and no-current time intervals. 
Intervals during which current flows in the 
nal circuit are referred to as marking and those 
in which no current flows are spacing. Every 
combination includes five pulses (also referred 
to as levels) that carry the intelligence, each o.f 
which may be either marking or spacing. To 
insure synchronization between the transmitting 
and receiving equipment, a start pulse which is 
always spacing is added at the beginning of each 
combination of intelligence pulses, and a stop 
pulse which is always marking is added at the end, 

3. 05 The code representation for the graphics 
R and Y are illustrated in Figure 7. In 

these combinations, alternate marking and spac­
in~ conditions for the intelligence ar<3 
required. 

7.42-UNIT TRANSMISSIOl>T 

3.06 In different. signaling codes used with 28 
teletypewriter equipment, the length of 

the stop pulse may vary. For example, in the 
code illustrated in Figure 6, the length of the 

is L42 times the other pulses. Thus, 
the transmission of a graphic requires 7.42 
units of time. It is therefore said to have a 
7 unit transmission pattern. The stop pulse 
may be equal in duration to the other pulses in 
some applications, in which case the transmis­
sion code would have a 7.0 unit transmission 

The total number of permutations of a five 
level (5 intelligence pulses) code is two 

to the fifth power, or 32. To accommodate more 
than 32 a letters-figures shift is de­
"'·'~~li"'"'· into the typing unit. This is similar to 
the lower and upper case of a typewriter and 

each code combination, excluding the 
hvo used. to s:t>.ift the equipment, to represent 

characte:r!..;;., 

'.i'RANSMISSION SEQUENCE 
~~""'wr=-.-~"iWe<.f'>'";"'·'>"'l:.I."W~W~tiT!>t!i\"AAt~~· 

I START- ALWAYS SPACING s 
~ --· .. --~., .. ,~----"-''--~ .. --~-·-~-------------

~ r NO., 1 - MARKING OR SPACING 
' :""'' -"\\ ----·-·-~-~---.. ---~ .. ~-··--~-i::-. -----------

FIGURES 

LETTERS 

3 
4 

5 

~NO. 2 - MARKING OR SPACING 
·------,"""'"'""',...,.,..,..~,,.-"""""'""'"'"""~"-~""""""'""-""""""·'""'"~------------

. t':.?_:_:_-:_~G OR SPACING 

- 1'v1ARKING OR SPACING 

Nl), 5 .. !\<lARKING OR SPACING 

- ALWAYS MARKING 

GRAPHICAL REPRESENTA­
O:B' LETTER ''Y", SEE FIG. 7 

'+'I~ 

(TYPICAL CHARACTER ARit,\NGEMENT) b. 

6- Code 
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-CURRENT-+ 

LETTER Y 

51STOP 

Figure 7 - Code Representation of R and Y 

3. 08 A typical character arrangement is shown 
on the chart of Figure 6. The block cir­

cles represent marking pulses, the blank squares 
spacing pulses. When the letters code combina­
tion (12345) is transmitted, it conditions all typ­
ing units connected to the circuit to print, at the 
receipt of all following code combinations, the 
characters in the letters (lower case) line on 
the chart. Similarly, when the figures code 
combination (12-45) is transmitted, it conditions 
the typing units to print the character or perform 
functions in the figure (upper case) line on the 
chart. 

4. GENERAL OUTLINE OF OPERATION 

4.01 The friction feed typing unit (Fig. 2) and 
the sprocket feed typing unit (Fig. 3) are 

essentially identical, except for differences in 
the paper feeding mechanisms. The following 
description of operation applies to both units, 
with the difference covered in par. 12 (friction 
feed) and par. 14 (sprocket feed). 

4.02 The relationship of the operating mech-
anisms of the 28 typing unit are illu­

strated in the block diagram (Fig. 8). Rotary 
motion from the intermediate gear mechanism 
of an associated base or keyboard base is ap­
plied to the main shaft, which turns constantly 
as long as the associated unit is under power. 
A signal applied to the selector magnets ini­
tiates operating sequences. The application of 
voltage to the stunt box and to various switches 
and controls is dependent upon external circuitry 
and associated equipment. 

4.03 The signaling code combinations are ap­
plied to the selecting mechanism through 

a cable connector located just above the selector 
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magnets. The start pulse (spacing) of each code 
combination permits the start lever to fall to the 
rear behind the magnet armature and rotate to 
trip the selector cam clutch. The range finder 
mechanism permits adjustment of the angular 
relationship of the trip- off point to the optimum 
quality incoming line signal. 

4.04 The selector cam clutch, driven by the 
main shaft, as are all clutches, converts 

the incoming signal into mechanical marking or 
spacing equivalents of each pulse in the signal 
code. A cam on the selector cam clutch engages 
the code bar clutch when a signal code combin­
ation has been translated and locked in a mech­
anical arrangement in the selecting mechanism. 

4.05 The code bar clutch initiates mechanical 
actions which position the code bars in 

patterns determined by the selecting mechanism 
(marking-left, spacing-right), and condition the 
typing unit for type box positioning, function 
selection and printing. A cam operated by the 
code bar clutch operates the function clutch and 
type box clutch trip mechanisms. 

4.06 The function clutch controls the function 
bail and the stripper bail. The function 

reset bail permits transfer to intelligence from 
the code bars to the function mechanism and, 
upon receipt of a function code, operates the 
function linkage or switch or contact correspond­
ing to the input signal code. The stripper bail 
resets selected function mechanisms. When the 
input signal calls for carriage return function, 
direct mechanical linkage between the stunt box 
and the spacing mechanism initiates this func­
tion. When the input signal calls for line feed, 
the function mechanism trips the line feed mech­
anism, engaging the line feed clutch. 

4. 07 The line feed clutch operates mechanical 
linkages which advance the paper one or 

two spaces by rotating the platen. On units so 
equipped, the page feed out mechanism also op­
erates the line feed clutch trip mechanism. 

4.08 The code bar mechanism (4.04) and the 
code bar clutch operate in combination 

to trip the type box clutch. When the type box 
clutch is tripped, it initiates mechanisms in­
volved in vertical positioning of the type box, 
horizontal type box positioning, ribbon feed and 
printing. The main rocker bail provides power 
from the type box clutch (and main shaft), and 
the code bars determine the specific application 
of that power required for each input signal code 
combination representing a graphic. A cam 
plate on the main rocker bail trips the spacing 
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clutch stop mechanism to engage the spacing 
clutch, except when spacing is suppressed. 

4.09 The spacing clutch, when tripped by the 
cam plate on the printing mechanism 

main rocker bail, advances the type box and 
printing hammer one character space to the 
right across the paper. Spacing suppression 
may be initiated by the function mechanism, to 
permit execution of a non-typing function with­
out interference with the page printed message 
by the carriage return mechanism or by the 
printing mechanism when the type box reaches 
the end of a printed line. 

4.10 The type box, positioned by the printing 
and spacing mechanisms in accordance 

with intelligence set up in the code bars, pre­
sents a single graphic in printing position for 
each operating cycle. To prevent printing dur­
ing a fu.i'1Ction selection, the type box is posi­
tioned to present a vacant type-pallet position. 
At the proper moment, with the type box locked 
in printing position, a spring loaded print ham­
mer is released to tap the selected type pallet 
sharply against the inked ribbon and the paper. 
A cleanly imprinted graphic character corres­
ponding to the input signal code combination 
results, and the printing mechanism trips the 
spacing clutch to move both the type box and the 
print hammer to the next horizontal printing 
position to the right. 

5. DISTRIBUTION OF MOTION (Fig. 9) 

GENERAL 

5.01 The main shaft is located in the lower 
rear portion of the typing unit, supported 

between the two side frames by ball bearings. 
It extends the full width of the unit. 

5.02 Centrally located on the shaft are two 
driving gears. The larger gear meshes 

with the intermediate gear mechanism of the 
associated base or keyboard base to transmit 
power from the motor to the typing unit. The 
smaller gear drives the signal generator mech­
anism of an associated keyboard base. 

5 .03 Power take-off from the constantly ro-
tating main shaft is controlled by six 

clutches, each of which, when tripped (engaged, 
or unlatched) drives its associated mechanism. 
From the right end of the shaft, these clutches 
may be identified as the selector clutch (with 
cam sleeve), the code bar clutch, the function 
clutch, the spacing clutch, the line feed clutch 
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and the type box clutch. The sequence in which 
these clutches are tripped is, selector, code 
bar, function, type box, spacing and line feed. 
However, the type box and spacing clutch en­
gagement may be suppressed under certain op­
erating conditions, and the line feed clutch is 
operative only upon a specific set of input signal 
code combinations. 

5.04 The spacing and line feed clutches are 
three stop clutches (Fig. 10), each per­

mitting their associated mechanism to operate 
through one-third of a revolution of the main 
shaft. All other clutches are one stop clutches 
(Figs. 11 and 12), operating through an entire 
revolution of the main shaft. 

ONE STOP CLUTCHES (Figs. 11 and 12) 

5.05 The clutch drums are attached to and 
rotate with the main shaft (Fig. 9). In the 

disengaged position, as shown in Fig. 11, the 
clutch shoes do not contact the drum, and the 
shoes and cam disk are held stationary. Engage­
ment is accomplished by moving the stop arm 
(Fig. 12) toward the rear of the typing unit, away 
from the clutch, thus releasing stop lug A and 
the lower end of shoe lever B (Fig. 12). The 
upper end of lever B pivots about its ear C, 
which bears against the upper end of the sec­
ondary shoe and moves its ear D and the upper 
endof the primary shoe toward the left until the 
shoe makes contact with the notched inner sur­
face of the rotating drum at point E. As the 
drum turns counterclockwise, it drives the pri­
mary shoe downward so that it again makes 
contact with the drum at point F. There, the 
combined forces acting on the primary shoe 
cause it to push against the secondary shoe at 
point G. The lower end of the secondary shoe 
then bears against the drum at point I. The 
forces involved are multiplied at each of the 
preceding steps. The aggregate force is applied 
through the shoes to the lug J on the clutch cam 
disk, and the disk and attached cam turn in uni­
son with the drum. 

5.06 Disengagement is effected when the lower 
end of shoe lever B strikes the stop arm. 

Lug A and the lower end of the shoe lever are 
brought together (Fig. 11), and the upper end of 
lever B pivots about its ear C and allows its 
other ear D to move toward the right. The up­
per spring then pulls the two shoes together and 
away from the drum. The latch lever seats in 
the indent in the cam disk, and the cam is held 
in its stop position until the clutch is again en­
gaged. 
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SELECTOR CLUTCH ----~ 
STOP ARM BAIL CAM ------. 

NUMBER 5 SELECTOR LEVER CAM ------, 
NUMBER 4 SELECTOR LEVER CAM -------. 

NUMBER 3 SELECTOR LEVER CAM -----. 
SPACING LOCK LEVER CAM -----. 

MARKING LOCK LEVER CAM-----. 
NUMBER 2 SELECTOR LEVER CAM 

NUMBER 1 SELECTOR LEVER CAM 
PUSH LEVER RESET BAIL CAM 
CODE BAR CLUTCH TRIP CAM 

CODE BAR CLUTCH ECCENTRIC CAM AND FOLLOWER CAM 
CODE BAR CLUTCH CAM 

FUNCTION CLUTCH ECCENTRIC CAM AND FOLLOWER ARM 

SPACING SHAFT HELICAL 
TYPE BOX 

CLUTCH"--.... 
BEARING ~ 

DRIVING GEAR 

KEYBOARD HELICAL 
DRIVING GEAR 

MAIN SHAFT HELICAL 
DRIVING GEAR FUNCTION CLUTCH 

ASSEMBLY 

SELECTOR CAM­
CLUTCH ASSEMBLY 

CODE BAR 
CLUTCH ASSEMBLY 

Figure 9 - Main Shaft 

THREE STOP CLUTCHES (Fig. 10) 

5.07 Two of the clutches, spacing and line feed, 
have three sets of lugs equally spaced 

about their periphery. The action is as described 
in 5.05-5.06, but the clutch is permitted to ro­
tate through only one-third revolution before 
the stop lever and latch lever halt its motion. 

6. SELECTION 

GENERAL 

6 .01 The selecting mechanism consists of two 
magnet coils, an armature, a selector 

cam clutch, and the associated levers, arms, 

bails and slides necessary to convert the elec­
trical pulses of the start-stop codetothe mech­
anical arrangements which govern the character 
to be printed and the function to be performed. 

SELECTOR MECHANISM (Figs. 9, 13 and 14) 

6.02 The selector cam clutch comprises, from 
right to left (Fig. 9) the clutch, the stop 

arm bail cam, the fifth, fourth, and the third 
selector lever cams, the cam for spacing and 
marking lock levers, the second and first se­
lector lever cams, the push lever reset bail 
cam, and the code bar clutch trip cam. 
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Figure 10 - Three Stop Clutch 

6.03 During the time in which a closed line 
circuit (marking) condition exists, the 

selector magnet coils are energized and hold 
the selector armature against the selector mag­
net pole pieces. In this stop position, the selec­
tor armature blocks the start lever (Fig. 13). 
While the signal for any character or function 

LUG ON CAM DISK 

DRUM 

STOP LUGA 
PRIMARY SHOE CLUTCH SHOE 

LEVER 

Figure 11 - One Stop Clutch (Disengaged) 
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is being received. the start (spa cing) pulse re­
leases the selector armature which. under the 
tension of its spring. moves away from the 
magnet cores, and thus unlatches the start 
lever. The start lever rotates clockwise (as 
viewed from the right) under tension of its 
spring, moving the stop arm bail into the indent 
of the first cam. As the stop arm bail rotates 
about its pivot point. the attached stop arm is 
moved out of engagement with the clutch shoe 
lever. The selector cam clutch engages and 
begins to rotate. The stop arm bail immediately 
rides to the high part of its cam, where it re­
mains to hold the start lever away from the 
selector armature during the reception of the 
signal code combination. When the stop pulse at 
the end of the signal code combination is re­
ceived. the selector armature is pulled up to 
block the start lever . Thus. the stop arm bail 
is prevented from dropping into the indent of its 
cam, and the attached stop arm is held so as 
to stop the clutch shoe lever. The clutch cam 
disk upon which the latch lever rides has an 
indent as its stop position. When the clutch 
shoe lever strikes the stop arm, the inertia 
of the cam disk assembly causes it to continue 
to turn until its lug makes contact with the lug 
on the clutch shoe lever. At this point, the latch 
lever drops into the indent in the cam disk. and 
the clutch is held disengaged until the next start 
bit is received. 

LUG ON CAM DISK 

DRUM 

CAM DISK 

CLUTCH SHOE LEVER 

Figure 12 - One Stop Clutch (Engaged) 
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INDEXING 
LOCK STUD RANGE SCALE 

START 
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KNOB SELECTOR MAGNET COILS 

CLUTCH DISK 

RANGE FINDER 
SECTOR 

STOP ARM 
BAIL 

CLUTCH SHOE LEVER 

CAM DISK LUG 

STOP ARM 

Figure 13 - Selector Clutch and Range Finder 

6.04 The series of five selecting levers and 
a marking lock lever ride their respec­

tive cams on the selector cam clutch. As the 
marking or spacing signal pulses are applied to 
the selector magnets, the selector cam clutch 
rotates and actuates the selector levers. When 
a spacing pulse is received. the marking lock 
lever is blocked by the end of the armature, and 

the spacing lock lever swings toward the rear, 
above the armature, and locks it in the spacing 
position until the next signal pulse is received. 
Extensions on the marking lock lever prevent 
the selector levers from following their cams 
(Fig. 14). When a marking pulse is received, the 
spacing lock lever is blocked by the end of the 
armature, and the marking lock lever swings 
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SELECTOR 
ARMATURE 

NO.4 
TRANSFER 

LEVER 

PUSH LEVER 
RESET BAIL 

NO. 4 
INTERMEDIATE 

ARM 

(RIGHT SIDE VIEW) 

PUSH LEVER 

MARKING 
LOCK 

LEVER 

EXTENSIONS 
ON MARKING 

LEVER 

SELECTING 
LEVER 

Figure 14 - Selecting Mechanism and Transfer Mechanism 

to the rear, below the armature, to lock it in the 
marking position until the next signal pulse is 
received. During this marking condition, the 
selector levers are not blocked by the marking 
lock lever and are permitted to move against 
their respective cams. The selecting lever 
that is opposite the indent in its cam while the 
armature is locked in marking condition swings 
to the rear, or selected, position momentarily. 

6.05 Each selecting lever has an associated 
push lever which drops into a notch on 

the top of the selecting lever when the select­
ing lever falls into the indent in its cam. As the 
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selector cam clutch rotates, each selecting 
lever is moved forward as it rides to the high 
part of its cam. Selected (dropped) push bars 
are also moved forward. Unselected push bars 
remain in the rear position, on top of the notch 
of the selecting lever. When all five code pulses 
have been received, push levers are held in 
their selected or unselected position until the 
next start bit is received. 

6.06 When the subsequent start pulse is re­
ceived, the cam clutch is again engaged. 

The push lever reset bail, following its cam, 
unlatches the selected push levers. The push 
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levers then return to their unselected (rear) 
position under their spring tension. 

ORIENT A TION 

6.07 For optimum performance, the selecting 
mechanism should sample the code ele­

ments at the most favorable time. Manual op­
eration of the range finder varies the time of 
sampling between the operating margins. Ad­
justing the range finder is called orientation. 

6.08 When the range finder knob (Fig. 13) is 
pushed inward and rotated, its attached 

range finder gear moves the range finder sector 
(which mounts the stop arm bail, stop arm and 
latch lever) either clockwise or counterclock­
wise about the selector cam clutch. This changes 
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the angular position at which the selector cam 
clutch stops with respect to the selecting levers. 
When an optimum setting is obtained, the range 
finder knob is released. Its inner teeth engage 
the teeth of the indexing lock stud to lock the 
range finder mechanism in position. The setting 
may be read on the range finder scale opposite 
the fixed index mark. 

7. POSITIONING THE CODE BARS 

CODE BAR MECHANISM (Fig. 15) 

7.01 The character printed or the function 
performed by the typing unit is basically 

determined by the code bar mechanism, to 
which the input signal intelligence, translated 
into mechanical form, is transmitted from the 

REAR CODE BAR 
SIDFT LEVER 

~t ~~, ....... , FRONT CODE BAR 
SIDFT LEVER 

TRANSFER------------~~ 
LEVERS 

INTERMEDIATE 
ARMS 

(RIGHT FRONT VIEW) 

CODE BAR 
SIDFT BARS 

SIDFT LEVER 
LINK 

SIDFT LEVER 
/DRIVE ARM 

.... 
SIDFT LEVER 
DRIVE SHAFT 

Figure 15 - Code Bar Mechanism 
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CODE BAR 
smFT BARS 

0 
- -- --- - - - --6 

(TOP VIEW) TRANSFER j 1 2 C 3 4 5 
LE~ I 

CODE BAR 
SmFT LEVERS 

Figure 16 - Code Bar Shift Bar Positioning 

selecting mechanism push bars. The code bars 
are positioned by code bar shift bars which 
move to the left for marking and to the right 
for spacing. The shift bars, positioned to the 
rear for marking and forward for spacing, are 
pushed into marking position by selected push 
bars through a mechanical linkage intermediate 
arn;s and transfer levers. 

7.02 Power to position the selected code bar 
levers, and through them the code bars, 

is supplied by the code bar clutch. The code 
bar clutch is engaged by its cam on the selec­
tor cam clutch (6.02). 

SUP 

j::::_~~~--~, ~~~~~~~~ 
COM= 

0 .---c:::=::::==~ S VERTICAL 
POSITIONING 
LEVER 

Figure 17 - Vertical Arrangement of Code Bars 
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CODE BAR OPERATION (Figs. 15, 16 and 17) 

7.03 Each selector push lever (6 .04) has an 
associated intermediate arm, transfer 

lever and code bar shift bar (Fig. 15). In addi­
tion, there is a common transfer lever with its 
code bar shift bar. When a push lever is toward 
the rear (spacing) its associated intermediate 
arm and transfer lever are pulled toward each 
other by a spring. The upper end of the transfer 
lever is held forward (spacing), holding the code 
bar shift bar in spacing position. When a push 
lever is moved forward (marking), it rotates 
the intermediate arm counterclockwise, posi­
tioning the transfer lever to the rear (marking) 
and holding the code bar shift bar in marking 
position. The common transfer lever (third from 
left, operating the common code bar, third from 
bottom) has an extension which passes behind 
the number 1 and 2 transfer levers. There is 
no connection between the common transfer 
lever and the selecting mechanism, but when 
either the number 1 or number 2 push bar is 
selected, the associated transfer levers position 
the common code bar shift bar to the rear 
(marking). The right ends of these code bars 
determine vertical positioning of the type box 
(Fig. 17). 

7.04 As the selector cam clutch completes its 
revolution, the trip shaft operating lever 

rides to the peak of the code bar clutch trip cam 
(Fig. 9). This causes the shaft to turn slightly 
(counterclockwise, viewed from the right) to 
move the code bar clutch trip lever away from 
the clutch stop lug and engage the clutch. Rota-
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tion of the clutch operates an eccentric and the 
shift lever drive shaft, shift lever drive arm and 
shift lever drive link. The drive link moves two 
code bar shift levers in a scissors like action, 
the front lever moving to the left, the rear lever 
moving to the right. Any code bar shift bar in 
marking position (left) during the previous oper­
ating cycle is moved to spacing position (right) 
by the forward shift lever, unless the transfer 
lever is once again holding that bar to the rear 
(marking}. The rear shift bar, as it moves to 
the left (Fig. 16) carries with it any code bar 
shift bar held in the marking position, complet­
ing the transfer of intelligence from the select­
ing mechanism to the code bars. 

7.05 At the end of one revolution, the code bar 
clutch trip lever strikes the clutch shoe 

lever. Inertia of the cam disk assembly causes 
it to continue to turn to permit the latch lever to 
drop into the indent in the cam disk, and the 
clutch is held disengaged. The code bars, code 
bar shift bars and shift levers are held in the 
selected position, but the transfer levers and 
intermediate arms are free to position the shift 
bars forward or to the rear in response to new 
input signal intelligence from the selector. 

CODE BAR ARRANGEMENT (Fig. 17) 

7. 06 A total of nine code bars in marking (left) 
or spacing (right) position convey me­

chanically translated signal intelligence to the 
typing and function mechanisms. The code bars 
are arranged from top to bottom as follows: 
suppression, number 4, number 1, number 5, 
number 2, number 3, common, zero (0) and 
letters-figures shift (S). 
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8. POSITIONING THE TYPE BOX 

GENERAL 

8. 01 All of the characters (graphics) that may 
be printed by the typing unit are formed 

by type pallets which are arranged in a type box. 
The type box is mounted in a carriage from which 
it may be removed for cleaning or replacement. 
In order to print any selected character, the 
type box carriage is so positioned that the char­
acter on the pallet is directly over the desired 
location on the paper. Since the pallets are 
arranged in four horizontal rows and sixteen 
vertical rows, it is necessary to position the 
type box carriage both horizontally and verti­
cally. See Fig. 18 for arrangement of graphics 
which are represented on the type box pallets. 
See Fig. 6 for input signal code permutations 
equivalent to each graphic representation. 

8.02 The type box carriage rides on rollers 
over a track which is moved vertically 

for positioning in that particular plane. The 
carriage is positioned horizontally on its track 
by the oscillating rail slide and type box car­
riage link. The slide rides the oscillating rail 
and is clamped to the rear section of the upper 
draw wire rope. The link provides a flexible 
connection to permit the type box carriage to 
follow both the vertical movement of the type 
box carriage track and the horizontal movement 
of the oscillating rail slide. 

8. 03 The lower right rear end of the upper 
draw wire rope is fastened to the spac­

ing drum. From this point, it passes part way 
around the spacing drum, upward and around 
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Figure 18 - Typical Type Box Pallet Arrangement 
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Figure 19 - Draw Wire Rope and Drums 

the right rail pulley and downward to the spring 
drum. After passing part way around the spring 
drum, the upper draw wire rope is doubled back­
ward around it and passes upward to the left 
printing carriage rail pulley over to the right 
printing carriage rail pulley, and downward 
to the spacing drum to which it is again fastened. 
The lower draw wire rope is fastened at its left 
end to the spring drum and, at its right end, to 
the spacing drum. It acts in opposition to the 
upper draw wire rope and holds the two drums 
in phase (Fig. 19). A tensioning pulley rides the 
under side of the lower draw wire rope, to take 
up any slack which may occur due to stretching 
of the upper and lower draw wire ropes. 

8.04 The oscillating rail is supported by piv-
oted arms at each end. These arms which 

extend downward are pivoted on the typing unit 
frame at their lower ends. Thus, the oscillating 
rail and draw wire rope that it carries with it 
may be shifted to the left or right with no change 
in position relative to each other. The oscillat­
ing rail shift slide and two oscillating rail shift 
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links are used to accomplish the horizontal posi­
tioning of the oscillating rail and also connect it 
with the oscillating rail shift slide. The links 
are pivoted and are such a length that only one 
at a time may be fully extended. 

LETTERS- FIGURES SIDFT (Fig. 20) 

8.05 Mechanical limitations restrict the se-
lection from the type box pallets to four 

horizontal rows and eight vertical rows. With 
a total of sixteen vertical rows in the type box, 
it is necessary to determine which of two fields, 
letters (left half of type box) or figures (right 
half of type box) will be presented for printing. 
To accomplish this, a special non-printing sig­
nal combination is used for each shift operation. 
Upon receipt of the letters or figures shift sig­
nal, mechanisms provided in the stunt box ini­
tiate the shifting operation. This, as are other 
non-printing operations, is described under 
Functions. The operation of the mechanisms 
that perform the actual shifting of the type box, 
however, are described below. 
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8.06 The lower most code bar, designated S, 
contains a pin near its right end that 

projects upward to permit engagement with the 
stunt box. The code bar is positioned to the left 
(the figures position) or to the right (the letters 
position). A slotted extension of the S code bar 
engage a tongue from the right end of the letters 
-figures shift slide and causes it to follow the 
S code bar movements. Pins at the end of the 
shift slide serve as lower guides for the right 
and left shift link breaker slides. Pins which 
project from the front plate serve as upper 
guides and pivot points. The main bail has left 
and right breaker slide bails mounted on its ends. 

8.07 Upon receipt of the signal code for the 
letters shift operation, the shift slide is 
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moved to the right (Fig. 20). This positions the 
left shift link vertically with its lower end over 
the left breaker slide bail. The right breaker 
slide is positioned such that its lower end is to 
the right of the right breaker slide bail. As the 
main bail moves upward, the right breaker slide 
bail clears the right breaker slide, but the left 
breaker slide bail engages the left breaker slide 
and moves it upward. As a result of this action, 
the left oscillating rail shift links open and the 
oscillating rail is permitted to be moved to the 
right. This action presents the letters field in 
line for printing. In a similar manner, when the 
signal code for the figures shift is received, the 
right oscillating rail shift links are opened, the 
oscillating rail shifts to left, and the figures 
field of the type box is in line for printing. 
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CODE BAR FORK 
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RAIL SHIFT LINKS 
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Figure 20 - Letters- Figures Shift Mechanism 
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Figure 21 - Right Side Plate Mechanisms 

VERTICAL POSITIONING (Fig. 21) 

8.08 The selection of the various characters 
from the four horizontal rows and eight 

vertical rows in either field (figures or letters) 
and the printing of those characters take place 
as follows: 

8.09 The number 1 and number 2 code bar~ 
determine the selection of the horizontal 

row. The number 3 code bar determines whether 
the selection is to be made from the left four 
vertical rows or the right four vertical rows (in 
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either the figures or the letters field). The 
number 4 and number 5 code bars determine 
the selection of one row from the four vertical 
rows predetermined by the number 3 code bar. 

8.10 Four code bars (longer than the others) 
extend through the right code bar bracket 

and serve as stops for the right vertical posi­
tioning levers (Fig. 21). They are (from top to 
bottom} the suppression, number 1, number 2 
and common code bars. Notches are arranged 
in the left ends of these code bars so that the 
left side vertical positioning levers are stopped, 
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Figure 22 - Clutch Trip Mechanism 

in each case, by the same bar that blocks the 
right side levers. After all code bars have 
been positioned by the code bar positioning 
mechanism, the code bar clutch cam follower 
arm and its roller, in traversing the sloping 
indent on the code bar clutch cam, rotates the 
clutch trip lever shaft. As the shaft turns, it 
first causes the function clutch lever to release 
the function clutch (Fig. 22) and then causes the 
type box clutch trip arm to engage its trip lever 
and release the type box clutch. When the type 
box clutch completes its revolution, it is disen­
gaged by its trip lever and latch lever in the 
same manner as was the code bar clutch (7 .05). 
During its rotation, the type box clutch operates 
a drive link and a bracket to cause the main 
rocker shaft to oscillate. This, in turn, through 
its left and right brackets and the main side 
drive links, extends the motion to the vertical 
positioning levers (Fig. 21). These levers are 
driven upward until they strike a projecting 
code bar, which causes them to buckle. The 
type box carriage track is mounted between the 
vertical positioning levers, and its vertical mo­
tion is controlled by them. 

8.11 When the number 1 and number 2 code 
bars are toward the right (spacing), the 

common code bar is also toward the right, 
where it blocks the vertical positioning levers. 

The top row of pallets in the type box are then 
in line for printing. When the number 1 code 
bar is toward the left (marking), the common 
code bar is toward the left. If the number 2 
code bar is toward the right (spacing), it blocks 
the vertical positioning levers, and the second 
row of pallets (from the top) are then in line for 
printing. When the number 1 code bar is toward 
the right (spacing), and the number 2 code bar 
is toward the left (marking), the common code 
bar is toward the left. The number 1 code bar 
blocks the vertical positioning levers and the 
third row of pallets is in line for printing. When 
both the number 1 and number 2 code bars are 
to the left (marking), the common code bar is 
also to the left. The suppression code bar blocks 
the vertical positioning levers, and the fourth 
(bottom) row of pallets in the type box are then 
in line for printing. At each of the four levels 
at which the vertical positioning levers may be 
stopped, they are locked momentarily by lock 
levers controlled by the main side lever follower 
arms. 

HORIZONTAL POSITIONING (Figs. 23 and 24) 

8.12 A bracket attached to the main rocker 
shaft applies vertical motion to the main 

bail by means of two main bail links (Fig. 23). 
Attached to each end of the oscillating rail shift 
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slide are pivoted, buckling- type drive links which 
extend downward to each end of the main bail. 
As the main bail moves downward under im­
petus of the type box clutch, the left shift slide 
links, if not buckled, will try to shift the os­
cillating rail slide drive links toward the right, 
while the right slide drive links, if not buckled, 
will try to shift the oscillating rail shift slide 
links to the left. When the number 3 code bar 
is shifted toward the left (marking), the hori­
zontal motion reversing slide is shifted toward 
the left by the reversing slide shift lever, and 
is held there by detent levers. A bracket near 
the right end of the reversing slide will then 
make contact with the right shift slide drive 
links and cause them to buckle. As the main 
bail is driven downward, the unbuckled left shift 
slide drive links will start to shift the oscillating 
rail shift slide toward the right. This positions 
the type box so that the characters to be printed 

+ CODE BAR 
(SPACING POSITION) 
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will be located in the left half of the figures or 
the letters field. In a similar manner, when the 
number 3 code bar is shifted toward the right 
(spacing), the horizontal motion reversing slide 
is also shifted toward the right by the shift lever 
and is held there by the detent levers. A bracket 
near the left end of the horizontal motion re­
versing slide then makes contact with the left 
shift slide drive links and causes them to buckle. 
As the main bail is driven downward, the un­
buckled right shift slide drive links will start to 
shift the oscillating rail shift slide toward the 
left. This positions the type box so that the 
characters to be printed will be located in the 
right half of the figures or the letters field. 

8.13 After determination of the field (figures 
or letters) and the group of vertical rows 

in which the character to be printed is located, 
the number 4 and number 5 code bars operate 
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Figure 25 - Print Hammer and Carriage 

three horizontal motion stop slides to determine 
the row in that group in which the character is 
to be found (Fig. 24). A wedge shaped horizontal 
positioning lock lever which is pulled downward 
by the main bail through a yield spring bears 
against the horizontal positioning lock lever 
arm. This arm drives the oscillating rail shift 
slide in the direction in which it was started (by 
the number 3 code bar selection) until one of 
two decelerating slides which are mounted on 
the oscillating rail shift slide strikes an un­
selected horizontal motion stop slide. A caro­
ming surface on the unbuckled shift slide drives 
the decelerating slide and causes the drive links 
to buckle. The oscillating rail shift slide finally 
comes to rest when it strikes the blocked decel­
erating slide. This, in turn, ends the downward 
excursion of the lock lever, and the yield spring 
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extends until the main bail reaches the lowest 
point of its oscillation. As the main bail returns 
upward, it centers the oscillating rail shift slide. 
It is during this time that the horizontal motion 
stop slides are positioned for the selection of 
the next character. The number 4 and number 5 
code bars each operate a code bar bail bell 
crank. Each, in turn, moves a horizontal motion 
stop slide toward the front (marking) or toward 
the rear (spacing) (Fig. 24). A third (common) 
stop slide (spring tensioned toward the rear) is 
located between the upper and lower stop slides 
and has projections which pass across the front 
edges of these slides (Fig. 23). Each stop slide 
is of a different length. The common stop slide, 
which is the longest stop, has an additional stop 
on its shank, so that it serves as the shortest 
stop when all the slides are moved forward. 
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The upper slide (operated from the number 4 
code bar) is the second longest stop, and the 
lower slide (operated from the number 5 code 
bar) is the third longest stop. 

8.14 When both the number 4 and number 5 
code bars are moved toward the right 

(spacing), their respective horizontal motion 
stop slides are toward the rear. The oscillat­
ing rail shift slide is moved to the right or left 
of its central position (determined by the num­
ber 3 code bar) until it is stopped by one end of 
the common horizontal motion stop slide. This 
positions the first vertical row (right or left of 
the center of the figures field or the letters 
field) in line for printing. When the number 4 
code bar is toward the right (spacing), and the 
number 5 code bar is toward the left (marking), 
the lower and the common stop slides are toward 
the front, and the upper stop slide is toward the 
rear. The oscillating rail shift slide is moved 
to the right or left of its central position until 
it is stopped by one end of the upper stop slide. 
This positions the second vertical row (right or 
left of the center of the figures field or the let­
ters field) in line for printing. When the number 
4 code bar is toward the left (marking} and the 
number 5 code bar is toward the right (spacing), 
the upper and the common stop slides are to­
ward the front and the lower stop slide is toward 
the rear. The oscillating rail shift slide is 
moved toward the right or left of its central 
position until it is stopped by one end of the 
lower stop slide. This positions the third verti­
cal row (right or left of the center of the figures 
field or the letters field) in line for printing. 

8.15 When both the number 4 and the number 5 
code bars are toward the left (marking), 

their respective horizontal motion stop slides 
and the common stop slide are toward the front. 
The oscillating rail shift slide is moved toward 
the right or left of its central position until it is 
stopped by one side of the shank of the common 
stop slide. This positions the fourth vertical 
row (right or left of the center of the figures 
field or the letters field) in line for printing. 

9. PRINTING 

9.01 After the type box has been moved so 
that the selected type pallet is in its 

proper position, it must be struck by a print 
hammer in order to print. This is accomplished 
by the action of the printing carriage located on 
the printing carriage track at the top of the 
front plate mechanism. 
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POSITIONING (Figs. 23 and 25) 

9.02 The printing carriage rides on rollers 
on the printing carriage track, which is 

rigidly attached to the typing unit front plate. 
The carriage is clamped to the forward section 
of the upper draw wire rope. This moves the 
carriage along its track in such a manner that 
the hammer advances to the next printing posi­
tion after each character (graphic) is imprinted. 

OPERATION 

9. 03 The printing track which is located on 
the front of the typing unit (Fig. 25) is 

fastened to an extension at each end of the main 
bail. As the main bail reciprocates vertically, 
it extends the motion through the printing track, 
which travels in guides located at each end of 
the track. The printing arm, which extends 
downward from the printing carriage, rides the 
printing track. As the arm follows the recipro­
cating motion of the track, its upper end moves 
first toward the left and then toward the right. 
When the upper end of the arm moves toward the 
left, it rotates the print hammer operating bail 
clockwise against its spring tension until it be­
comes latched by the operating bail latch. 

9.04 The print hammer operating bail draws 
the print hammer away from the type 

box by means of the print hammer bail spring. 
When the upper end of the printing arm moves 
to its extreme right position, it makes contact 
with the latch and causes it to release the print 
hammer operating bail. The operating bail is 
swung in a counterclockwise direction by the 
operating bail spring until it strikes its stop. 
The print hammer bail, in being driven by the 
operating bail, is swung toward the type box. 
When the operating bail is stopped, momentum 
causes the print hammer bail to continue its 
travel against the tension of the print hammer 
bail spring until the printing hammer strikes 
the selected type pallet. The force with which 
the hammer strikes is adjustable to three posi­
tions marked on the carriage. 

10. SPACING 

GENERAL (Figs. 25 and 26) 

10.01· To space the printed character properly, 
the type box and printing carriages must 

be advanced with each character printed. The 
spacing must also be accomplished when the in­
put signal code combination represents a letter 
space. As was shown in 8.02 and Fig. 19, the 
carriages are connected to a draw wire rope 
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SPACING 
CUT-OUT LEVER 

(ON SPACING DRUM) 

SPACING CLUTCH 
TRIP LEVER 

ARM 

FUNCTION 
LEVER 

SHAFT 

SPACING CLUTCH 
LATCH LEVER 

SPACING SHAFT 
HELICAL DRIVING 

GEAR 

SPACING DRUM 

SPACING DRUM 
FEED PAWLS 

SPACING SPACING CUT-OUT 
SUPPRESSION TRANSFER BAIL 

SLIDE 
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ROCKER 

SHAFT 

SPACING 
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ROCKER SHAFT 
CAM PLATE 
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TRIP LEVER 

MAIN SHAFT 

SPACING SHAFT 
HELICAL DRIVEN 

GEAR 

INTERMEDIATE 
BAIL 

(RIGHT FRONT VIEW) 
Ill'!--..___',. SPACING CLUTCH 

TRIP LEVER 

Figure 26 - Spacing Mechanism 
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which, in turn, is fastened to the spring drum 
and the spacing drum. The purpose of the spring 
drum, which contains a torsion spring, is to ten­
sion the draw wire rope and pull the carriages 
to the left. The spacing drum has ratchet teeth 
about its perimeter which are engaged by the 
eccentric driven spacing drum feed pawls (Fig. 
26). The spacing shaft which mounts the spacing 
eccentrics is driven through its helical gear 
attached to the three stop spacing clutch on the 
main shaft. The gear ratio of 1-1/2 to 1 causes 
the spacing shaft to turn one-half a revolution 
each time the spacing clutch is tripped. This 
allows the feed pawls to advance the spacing 
drum by one ratchet tooth. 

10.02 The same trip shaft which, through a 
cam on the code bar clutch (4.05) trips 

the function clutch, also rotates the type box 
clutch trip lever counterclockwise (viewed from 
the left). Unless movement of this lever is 
blocked by the print suppression mechanism, 
the type box clutch is engaged, oscillating the 
main rocker shaft, which drives the printing 
mechanism (8.10). A cam plate (Fig. 26) fastened 
to the bottom of the rocker shaft is moved up­
ward by the shaft as it begins its movement. 
The cam plate operates the spacing trip lever 
bail. As this bail is rotated, it raises the spacing 
trip lever until it latches onto the spacing clutch 
trip lever arm. As the rocker shaft reverses 
its direction of rotation, the spacing trip lever 
bail and the trip lever move downward under 
spring tension, causing the latched up spacing 
clutch trip lever arm to operate the spacing 
clutch trip lever and engage the spacing clutch. 

10.03 Before the spacing clutch completes 
one-third of a revolution, its restoring 

cam moves the spacing trip lever about its pivot 
point until it releases the spacing clutch trip 
lever, which returns to its normal position in 
time to stop the spacing clutch after one- third 
of a revolution. The spacing clutch three- stop 
cam disk upon which the latch lever rides has 
an indent at each stop position. When one of the 
three lugs on the clutch shoe lever disk strikes 
the spacing clutch trip lever, the inertia of the 
cam disk assembly causes it to turn until its 
lugs make contact with the lugs on the clutch 
shoe lever disk. The latch lever drops into an 
indent in the cam disk, and the clutch is held 
disengaged until the trip lever is again operated. 

SPACE FUNCTION 

10.04 The non-typing function by which spacing 
between words or any spacing other than 

that which accompanies printing is accomplished 
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is initiated when the code bars are set in a com­
bination equivalent to the spacing code combina­
tion (all spacing except third pulse marking). 
The function is executed through the code bar 
clutch, tripping the printing clutch, and the spac­
ing clutch as described in 10.01-10.03. For 
this function, the type box is positioned so that 
a vacant pallet (top horizontal row, first right 
row in the figures field) is presented beneath 
the type hammer. No printing occurs when the 
type hammer is tripped in its normal fashion. 
The stunt box is not involved in the execution 
of this function. 

SPACE SUPPRESSION (Fig. 26) 

10.05 When certain non-typing functions are 
selected or when the carriages reach 

their extreme right position, it is necessary to 
suppress spacing to avoid interference with the 
page printed message or damage to the equip­
ment. This is accomplished by moving the 
spacing suppression slide forward to a point at 
which it will hold the upper end of the spacing 
trip lever forward and prevent it from engaging 
the spacing clutch trip lever. 

10.06 In the case of spacing suppression on 
selection of a function code combination, 

the spacing suppression slide is shifted for­
ward by the spacing suppression bail, mounted 
beneath the function box. When space suppress­
ing function levers are selected, they engage the 
bail and, when the function mechanism is oper­
ated, move the bail forward. Moved forward 
with the bail, the suppression slide prevents 
engagement of the spacing clutch. 

10.07 When the carriages are near their ex-
treme right position, a cut-out ring on 

the spacing drum engages the spacing cut-out 
transfer bail (Fig. 26), which in turn operates 
the spacing cut-out bail. The ring and the end 
of the spacing cut-out transfer bail are shown 
in Fig. 19. The spacing cut-out bail shifts the 
spacing suppression slide forward and prevents 
engagement of the spacing clutch until the car­
riages are returned. The maximum number of 
characters which the typing unit may print is 
eighty-five, including spacing function spaces. 
In order to prevent spacing beyond this point, 
and subsequent damage to the equipment, several 
teeth are omitted from the spacing drum ratchet 
wheel. 

MARGIN INDICATOR (Fig. 19) 

10.08 When used in conjunction with a keyboard 
base, the typing unit actuates a margin 

indicator switch (base mounted). Before the type 
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box carriage reaches the end of its travel, an 
actuator mounted on the face of the spring drum 
operates the svritch contact. The angular posi­
tion of the cam disk with respect to the spring 
drum may be altered to change the point at which 
the indicator contact will be closed. 

11. RIBBON FEEDING 

DESCRIPTION (Fig. 27) 

11.01 The left and right ribbon feed mecha­
nisms oscillate in a vertical plane with 

LEFT 
REVERSING 

LEVER 

each revolution of the type box clutch. They art 
driven by ribbon drive links attached to the main 
side levers (Fig. 21). At their uppermost po­
sitions, the ribbon mechanisms position the 
ribbon relative to the horizontal type box row 
being printed. After each character is printed, 
the ribbon mechanisms are dropped downward 
together with and behind the type box, to permit 
viewing of the last printed character. The rib­
bon is held in place at the point of printing by a 
ribbon guide fastened to the rear of the type box 
carriage. 

LEFT TOGGLE /""'"·· ... 
SIDE LINK f '~ ) ~ 

PLATE \ \ 

I REVERSE ~ fl X 

(~~:; \\ ~ CY / '-~~~T 
SHA~ \ )\ j' 

\ Y PLATE 
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~ / 
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SPUR GEAR 
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RATCHET 
WHEEL 

REVERSE LEVER 

/ LEVER / 
~·~/ RIGHT 

/ REVERSING 
, LEVER 

RIGHT REVERSE 
SPUR GEAR 

I 
~· RIGHT FEED 

REVERSE LEVER 

I 
L.___ RIBBON 

SPOOL 

RATCHET 
LEVER 
FEED 

(LEFT SIDE VIEW) 

Figure 27 -Ribbon Feeding Mechanism 

Page 30 

·~ 

'') 

') 

) 

) 
' 

)
' 

' 

'd) 



( 

( 

( 

( 

( 

( 

l"' 

11.02 Each of the ribbon mechanisms consist 
of a bracket which is hinged at its rear 

end, and upon which is mounted a ribbon spool 
shaft (Fig. 27). A ribbon tension bracket is 
keyed to the lower end of the ribbon spool shaft. 
A ribbon ratchet wheel is mounted freely on the 
ribbon spool shaft just below the ribbon spool 
bracket, from which it is separated by a fric­
tion washer. This applies a constant drag to 
the ratchet wheel. 

OPERATION 

11.03 A ribbon tensionplate which is keyed to 
the hub of the ribbon ratchet wheel has 

two projecting lugs (A and B, Fig. 27) that strad­
dle the lug on the ribbon tension bracket. A rib­
bon tension spring tends to maintain the ribbon 
tension bracket against lug A of the ribbon ten­
sion plate. In operation, the ribbon spool brack­
et, driven by the ribbon drive link, pivots about 
point C. The ratchet feed and ratchet detent 
levers pivot about points D and E respectively 
and are held against the teeth on the ribbon 
ratchet wheel by their springs. As the ribbon 
spool bracket is moved upward, the ratchet 
wheel feed lever skips over one tooth, while 
the ratchet detent lever holds the ribbon ratchet 
wheel from turning backward. When the ribbon 
spool bracket is moved downward, the ratchet 
feed lever engages a ratchet tooth and pushes 
the ratchet wheel. A tooth on the ribbon ratchet 
wheel then skips over the ratchet detent lever. 
The teeth on the left and right ribbon ratchet 
wheels face in opposite directions so that when 
their feed levers are engaged, the left ribbon 
ratchet wheel turns counterclockwise (viewed 
from the top). 

11.04 In order for the ribbon to be pulled from 
one ribbon spool to the other, only one 

of the ribbon mechanism can have its ratchet 
feed and ratchet detent levers engaged with its 
ribbon ratchet wheel at a time. As the ribbon 
ratchet wheel turns, the ribbon tension plate also 
turns, and extends the ribbon tension spring. 
When the lug B of the ribbon tension plate makes 
contact with the ribbon tension bracket, the rib­
bon spool shaft is made to turn, and the ribbon 
is wound on the ribbon spool. 

RIBBON REVERSING 

11.05 When the ribbon has been completely un-
wound from one spool, it is necessary to 

reverse its direction so it can rewind. This is 
accomplished automatically by disengaging one 
set of ratchet feed and ratchet detent levers and 
engaging the other set. While the ribbon is pass-
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ing from the left spool to the right spool, the 
right set of levers is engaged. The left set is 
held disengaged against the tension of the springs 
by the left ribbon feed reverse lever, which is in 
its downward position (Fig. 27). The lever is 
held in this position by means of the ribbon re­
verse detent lever through the intervening ribbon 
reve:tse detent cam, ribbon reverse shaft and 
ribbon reverse spur gear. As the ribbon unwinds 
from the ribbon spool, it passes around the ribbon 
roller and through the slot in the end of the ribbon 
lever, When the ribbon nears its end of the ribbon 
spool, an eyelet which is fastened to the ribbon 
catches in the ribbon lever slot and pulls the 
lever toward the right. 

11.06 The next ti~e the ribbon mechanism 
is moved upward, the displaced ribbon 

lever engages the end of the left ribbon revers­
ing lever and causes it to move to the position 
shown in phantom in Fig. 27. As the lever 
moves, its teeth rotate the left spur gear which, 
through the ribbon reverse shaft, turns the de­
tent cam and the right spur gear. As the right 
spur gear moves the right ribbon reversing 
lever downward, a pin on the lever drives the 
right ribbon feed lever downward to disengage 
the ratchet feed and wheel. At the same time 
a pin on the left ribbon reversing lever moves 
the left ribbon feed reversing lever upward to 
permit the left ratchet feed and detent levers to 
engage the left ribbon ratchet wheel. Thus, the 
ribbon mechanisms are positioned to rewind the 
ribbon on the left ribbon spool. When it nears 
its end on the right ribbon spool, the ribbon is 
again reversed in a manner: similar to that just 
described. During the reversing cycle, the rib­
bon is maintained taut by the previously ex­
tended ribbon tension spring. 

12. PAPER FEEDING (FRICTION FEED) 

12.01 .Paper for the page printed message is 
stored on a roll 8-1/2 inches wide, 

mounted on a paper spindle suspended between 
the two side plates at the rear of the typing unit. 
From the roll, the paper passes over a paper 
straightener shaft, downward behind the platen 
(Fig. 28) and between the platen and three pres­
sure rollers. A paper pressure bail at the front 
of the platen equalizes pressure brought to bear 
on the paper by the pressure rollers. The pres­
sure bail (:an be released by rotating the paper 
release lever at the top of the right side plate 
to the rear (clockwise, viewed from the right) 
when it is necessary to straighten the paper or 
to remove paper from the platen. Two paper 
fingers operated on a spring tensioned shaft 
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PAPER FINGER PAPER GUIDE 

(RIGHT FRONT VIEW) 

PAPER STRAIGHTENER 
SHAFT 

PAPER 
RELEASE 

LEVER 

Figure 28 - Friction Feed Platen Mechanism 

across the frm.t of the platen hold copy paper 
firmly against t!•e plate, in position for print­
ing. 

13. STUNT BOX OPERATION 

FUNCTIONS (Fig. 29) 

13.01 There are two types of operation which 
can be performed by the typing unit. 

The first embo(lies those mechanical actions 
which are directly necessary to the actual 
printing of a character (or space function). 
The second embodies mechanical action which 
alters the positions of the various mechan­
isms or activates external devices or circuits 
through switching contacts. The latter ue 
known as functions. 

Note: Spacing may technically be consid­
ered a function, but it is mechanically asso­
ciated with the printing operation, except 
when suppressed byfunction mechanisms. 
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13.02 As in printing, the reception of function 
codes results in the positioning of the 

code bars (7.01}. The back edges of the code 
bars are notched (Fig. 30). Positioned directly 
behind the code bars is a stunt box, which con­
tains the function bars for the various functions 
(Figs. 29 and 30). Each function bar has a series 
of tines on its end, offset to one side or the other 
to correspond with the mar king and spacing ele­
ments of the particular input signal code com­
bination to which it is to respond. Tines posi­
tioned to the right are spacing; those to the left 
are marking. 

13.03 Whenthefunctionclutch is engaged(Fig. 
22/,-it rotates and extends motion to the 

function bar reset bail (through the intervening 
cam and follower arm and function rocker 
shaft) to cause the function bar reset bail with 
its attached reset bail blade to release the 
function bars momentarily (Fig. 31). As the 
spring tensioned function bars are released, they 
move forward to bear against the code bars. If 
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SHIFT FORK POSITIONS 
WITH ASSOCIATED CODE 
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17 HORIZONTAL TAB 
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SUPPRESSOR 
• CODE BAR 

Figure 29 - Stunt Box (Top View) 
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STRIPPER 
BLADE 

(LEFT REAR VIEW) 

FUNCTION 
PAWL 

DRIVING 
LINK 

CODE BARS 

' 
ROCKER 
SHAFT 

FUNCTION BAR 

Figure 30 - Stunt Box (Function Linkage unselected) 

the code bars are positioned for a function, each 
tine on the function bar for that function will be 
opposite a notch in the code bar. This will per­
mit the selected function bar to continue to move 
forward into the code bars, while the other func­
tion bars are blocked by one or more code bars 
(Fig. 32). 

13.04 Associated with each function bar in the 
stunt box is a function pawl and a func­

tion lever. In the unselected position, the func­
tion bar is not latched with its function pawl 
(Fig. 33). When the function bar reset bail 
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blade releases the function bars, any selected 
bar will move sufficiently forward (to the left, 
in Fig. 33) to permit it to engage its function 
pawl. Then, as the reset bail blade returns the 
function bar to its initial position, the function 
bar carries the function pawl to the rear (to the 
right, Fig. 341. The function pawl, in turn, 
moves the function lever clockwise about its 
pivot point. A projection at the lower end of 
most function levers operates the spacing sup­
pression hail (10. 06), and the selected levers 
movE:' the bail forward. Either the upper or the 
lower end operates the indicated function. 
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ROCKER SHAFT 

FOLLOWER 
ARM 

FUNCTION CAM 

(LEFT REAR VIEW) 

Figure 31 - Reset Bail Mechanism 

CODE BARS 

SELECTED 
FUNCTION BAR 

UNSELECTED 
FUNCTION BAR 

Figure 32 - Function Bar Selection 

STRIPPER BLADE 
FUNCTION PAWL------

FUNCTION BAR 
RESET BAIL BLADE 
FUNCTION BAR RESET BAIL 

Figure 33 - Typical Function Linkage 
(Unselected) 
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STRIPPER BLADE ----------. 
FUNCTION PAWL .n I 

FUNCTION LEVER ----~ 

FUNCTION BAR 
RESET BAIL BLADE 

SUPPRESSION BAIL 
SPACING 

FUNCTION BAR RESET BAIL 

Figure 34 - Typical Function Linkage (Selected) 

13.05 Near the end of the function cycle, a 
stripper blade (Fig. 30) operated by a 

cam on the function clutch assembly rises to 
engage any selected function pawl and strip it 
from its function bar. Springs return the re­
leased function pawl and the function lever to 
their original position. The function clutch is 
disengaged upon completion of one revolution 
when its latch lever falls into the indent of the 
clutch cam, in the same manner as described 
in connection with the code bar clutch (7 .05). 

CARRIAGE RETURN FUNCTION 
(Figs. 35 and 36) 

13.06 The carriage return function mechanism 
is located in the right end of the typing 

unit. Reception of the input signal code com­
bination for the function causes the function bar, 
pawl and lever to operate (Fig. 35). The lower 
end of the function lever engages the carriage 
return slide arm and pushes it forward. The 
slide arm, in turn, moves the carriage return 
bail and its lever about their pivot point. As 
the front portion of the lever moves downward, 
it takes with it the lower section of the spacing 
drum feed pawl release link. This causes the 
upper portion of the link to turn and disengage 
the spacing drum feed pawls from the spacing 
drum (Fig. 36). 
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13.07 When the carriage returnlever reaches 
the lowest point, the carriage return 

latch bail locks it there. The disengagement of 
the spacing drum feed pawls from the spacing 
drum permits the spring drum to return the 
printing and type box carriages toward the left 
side of the typing unit. As the spacing drum 
nears the end of its counterclockwise rotation, 
the roller on the stop arm contacts the transfer 
slide which, in turn, drives the dashpot piston 
into the dashpot cylinder. A small passageway 
with an inlet from the inside of the cylinder 
and three outlets to the outside is incorporated 
in the end of the cylinder. Two of the openings 
to the outside are closed by a steel ball, which 
is held in its seat by means of a compression 
spring. A set screw which may be locked in 
place with a nut is used to regulate the spring 
pressure on the ball. The rate of deceleration 
provided by the cushioning effect of the trapped 
air is automatically regulated for various lengths 
of lines by means of the ball valve. This, to­
gether with the direct opening to the outside, 
determines the rate at which the air may escape 
from the cylinder. When the spacing drum 
reaches its extreme counterclockwise position, 
an extension on the stop arm trips the carriage 
return latch bail plate, which is fastened to the 
carriage return latch bail. The latch bail dis­
engages the carriage return lever, and the feed 
pawls are again permitted to engage the spacing 
drum. 

13.08 Local (off-line) operation of the carriage 
return mechanism may be obtained from 

the keyboard base or base on which the typing 
unit is mounted. A projection beneath the car­
riage return lever (Fig. 35), when rotated to 
the rear (counterclockwise, viewed from the 
right), operates the carriage return mechanism 
in the same way as when this lever is operated 
by the stunt box. 

LINE FEED FUNCTION (Figs. 37 and 38) 

13.09 The line feed function mechanism is lo-
cated in the left end of the typing unit. 

The code bar mechanism set to correspond to 
an input signal code combination for spacing 
permits two line feed function bars, pawls and 
levers to operate. The function linkage at the 
far left of the stunt box (Fig. 37) operates the 
line feed mechanism. The lower end of the line 
feed function lever engages the line feed slide 
arm and pushes it forward. The slide arm, in 
turn, moves the line feed clutch trip arm and 
the trip lever above their pivot point until the 
trip lever releases the three stop line feed 
clutch- T-he line feed gearing is such that each 

'') 

·~ 

"" r)".·. 

) 

,) 

'") 

~) 



( 

( 

( 

( 

( 

( 

( 

ISS 1, SECTION 573-115-100 

CARRIAGE RETURN 
FUNCTION PAWL 

CARRIAGE RETURN 
FUNCTION LEVER 

CARRIAGE RETURN 
BAIL 

CARRIAGE RETURN 
FUNCTION BAR 

CARRIAGE RETURN 
SLIDE ARM 

SPACING DRUM / 
FEED PAWL 

RELEASE LINKS 

CARRIAGE RETURN 
LATCH BAIL 

CARRIAGE RETURN 
LEVER (LEFT REAR VIEW) 

Figure 35- Carriage Return Function Mechanism 
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Figure 36 - Carriage Return Mechanism 

one-third revolution of the clutch will advance 
the platen by one line. Therefore, the length of 
time that the line feed clutch trip lever is held 
away from the clutch will determine the number 
of line feeds that occur. 

13.10 The timing relationship between the 
stripper blade cycle and the main shaft 

rotation is such that the function pawl is not 
stripped from a function bar until after more 
than one-third of a revolution of the clutch has 
occurred. Thus, the line feed clutch trip lever 
will stop the clutch after two-thirds of a revolu­
tion, or double line feed, has occurred. When 
single line feed is desired, it is necessary to 
strip the function pawl from the line feed func­
tion bar before the line feed clutch completes 
one-third of a revolution. This is accomplished 
by the use of an auxiliary function pawl stripper 
which is attached to the left end of the stripper 
bail. The cam disk on the three-stop line feed 
clutch provides the motive force to operate the 
stripper bail once each one-third revolution of 
the line feed clutch. 
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13.11 The stripper bail on which the slotted 
line feed function pawl stripper rides 

may be shifted toward the right (double) or to 
the left (single) by action of the single or double 
line feed lever (Fig. 37). The upper end of the 
pivoted single or double line feed lever protrudes 
from the upper left of the left side plate of the 
typing unit, where it rides in the two position 
side frame detent extension. When the lever is 
in position 1; the stripper bail engages line feed 
function stripper to raise it into contact with 
the function pawl before the stripper blade 
would strike it. When the lever is moved to the 
rear (position 2), the bail is disengaged from 
the blade, and the stripper blade strikes the 
function pawl in the normal cycling of the func­
tion box stripper blade. 

13.12 When single line feed is being used, the 
line feed function lever is released too 

soon (by the line feed function pawl stripper) 
to prevent spacing. Therefore, an additional 
line feed function bar, pawl and lever are in­
stalled in a slot of the stunt box for the pur­
pose of suppressing spacing on single line feed 
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Figure 37 - Line Feed Mechanism 
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Figure 38 - Line Feed Mechanism 
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function. This mechanism, which always oper­
ates on the line feed function code bar arrange­
ment, is released only by the stunt box strip­
per blade and, therefore, holds the spacing sup­
pression bail operated (forward) until the spac­
ing cycle is completed. Mter the line feed 
clutch is stopped by its trip lever, it is disen­
gaged when the latch lever drops into the indent 
in the clutch cam, in the same manner as des­
scribed in connection with the code bar clutch 
(7.05). 

13.13 Each one-third revolution of the line feed 
clutch causes its attached spur gear (Fig. 

38) to rotate the line feed eccentric spur gear 
and its attached eccentrics one-half of a revolu­
tion. The eccentrics, which are offset in oppo­
site directions, each carry a line feed bar. These 
bars are guided by the line feed bar bell crank 
and alternately engage the line feed spur gear 
on the platen, advancing the platen one line for 
each one-half turn of the eccentrics. A platen 
detent bail engages the line feed spur gear to 
retain the platen at each setting. 

13.14 When it is desired to position the platen 
manually, this may be accomplished by 

bearing down on and rotating the platen hand­
wheel at the top of the right side plate. This 
causes the platen handwheel spur gear to en­
gage the platen idler gear, which in turn is en­
gaged with the platen spur gear on the platen 
shaft. At the same time, the line feed bar 
release lever (Fig. 38} bears on the line feed 
bar bell crank and causes it to disengage the 
line feed bars from the line feed spur gear. 

13.15 Local (off-line) operation of the line 
feed mechanism may be obtained from 

the keyboard base or base on which the typing 
unit is mounted. A projection beneath the line 
feed clutch trip lever (Fig. 37}, when rotated 
to the rear (counterclockwise, viewed from the 
right), operates the line feed mechanism in the 
same way as when this lever is operated by the 
function box. Since the clutch is manually en­
gaged, line feed is continuous until released at 
the keyboard or base. 

LETTERS-FIGURES SHIFT FUNCTION {Fig.20} 

13.16 Upon reception of the letters or figures 
signal code, the letters and figures func­

tion bars, pawls and levers initiate the letters 
or figures shift (8.05). The upper ends of the 
function levers engage the letters and figures 
function slides (Fig. 20}. The front ends of these 
function slides have caroming surfaces which, 

ELECTRICAL 
SWITCH 
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CONTACT 
CLOSED 

Figure 39 - Typical Stunt Box Contact 
(Unoperated) 

when a slide is shifted to the rear by its func­
tion lever, move the letters-figures code bar 
fork to the right (letters position) or to the left 
{figures position). The fork engages a pin on the 
bracket which is fastened to the letters-figures 
shift code bar, and positions the code bar to the 
right or left (Fig. 20). Movement of the letters­
figures code bar results in the positioning of the 
type box, through related mechanisms, for print­
ing of letters or figures, as described in 8.05. 

STUNT BOX CONTACTS (Figs. 39 and 40} 

13.17 For external circuit control and switch-
ing functions, the function levers maybe 

positioned to operate normally open, normally 
closed, or SPDT switches mounted on the top of 
the stunt box. In general, the function contacts 
are similar except for electrical connections, 

ELECTRICAL 
SWITCH 

FUNCTION 
PAWL 

Figure 40 - Typical Stunt Box Contact 
(Operated) 
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BRACKET 
PAPER GUIDE 

PLATEN 

\ ~ 

PAPER F1NGER 

SPROCKET 

(RIGHT FRONT VIEW) 

Figure 41 - Sprocket 

which are determined by external requirements. 
The contact arm configuration is changed as re­
quired to either make or break the contact when 
the associated function lever is in selected 
jrear) position. All contacts are wired through 
the cable connector located on the right side 
plate. A typical contact (NO) is illustrated i.n 
uriselected (Fig. 39) and selected (Fig. 40) con­
dition. 

14. SPROCKET FEED TYPING UNIT 

GENERAL (Figs. 3 and 41) 

14.01 Except for differences in the platen and 
associated mechanisms (par. 2), the 

sprocket feed typing unit includes all features 
of the friction feed typing unit described in this 
section. It has a sprocket feed mechanism for 
insertion of a form-fold paper supply for the 
page printed message. 
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CLA SCHEIN 

J/JI~(~ E:It 
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HIGHT SIDE 
PLATE 

equipped at each end with 
sprocket, with pins spaced 

holes along the edges of form 
page printed message (Fig. 

cammed (within the platen) so 
two top pins on each side 

the platen are extended, while all 
Extended pins engage the 

m fold and pull the paper into 
page over the front of the platen, 
where it is held by two paper fingers. At the 

p! the form fold is fed through 
an apPrture u,e back of the enclosure housing 
the typing across a flat paper guide, and 
under the hottom of the platen. Paper feeding 

are as described in 13.09. Paper 
rel~;:ased to a spring loaded upright 

a lever marked PUSH on the 
DJate to the rear. The fin-
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gers are repositioned by depressing them manu­
ally until the end of the paper guide shaft latches 
an indent on the release lever. 

15. VARIABLE FEATURES 

HORIZONTAL TABULATION (Figs. 42 and 43) 

15.01 The spacing drum for typing units 
equipped for horizontal tabulation has a 

slotted tab stop ring mounted over the face of 
the spacing drum, in place of the carriage return 
ring on other units. The ring (Fig. 42), when 
coded for the desired tabulation, will allow the 
carriage to be moved rapidly, at a speed three 
times that of normal spacing, to predetermined 
horizontal positions on the printed page. 
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15.02 Reception of the input signal code com-
bination representing horizontal tabula­

tion operates the associated stunt box mecha­
nisms to move the function lever forward. The 
function lever 'lloves the horizontal tabulator 
slide (Fig. 43) forward. As the slide arm 
moves forward, it engages the operating lever 
cam plate, causing the operating lever to pivot 
about its mounting stud, located at the center 
of the lever. As the upper end of the operating 
lever moves forward, the extension link attached 
to the lower end of the lever moves to the rear. 
Near the end of its travel, the extension link 
clears the blocking lever, allowing it to move 
down into position to block the link from moving 
forward. 

BAIL EXTENSION PAWL 

SPACING CUT-OUT LEVER 
l• ::Ti i BAIL 

ADJUSTING 
SCREW 

STUD 

OPERATING 
LEVER 

(LEFT FRONT VIEW) 

HORIZONTAL 
TABULATOR 
SLIDE ARM 

HORIZONTAL 
TABULATOR 

SPACING 
TRIP LEVER 

OPERATING LEVER 
CAM PLATE 

TRANSMITTER 
CONTACTS 

OPERATING 
LEVER 

SLIDE ARM 

BLOCKING 
LEVER 

Figure 42 - Horizontal Tabulation Mechanism 

TABULATOR 
PAWL 

PAWL ADJUSTING 
PLATE 
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15.03 Tripping of the spacing clutch is initiated 
in the same way as for normal printing 

(10.01-10.02). As the trip lever moves down, 
however, it hooks over and pulls down the inter­
mediate trip bail (Fig. 43). The intermediate 
bail in turn pulls down the stop lever arm and 
trips the clutch stop lever, which is clamped 
to the lower end of the stop arm. The spacing 
clutch then starts to rotate. The stop lever 
arm in its unoperated position rests against the 
intermediate bail. 

15.04 Fastened to and moving as part of the 
operating lever is the latch bail adjust­

ing plate (Fig. 43). Mounted to the stud on 
the upper end of the adjusting plate is the stop 
lever arm latch bail. The latch bail in its rest 
position is held forward by spring tension 
against a projection on the adjusting plate. 
Therefore, when the upper end of the operating 
lever moves forward, the latch bail moves with 
it until the upper end of the latch bail strikes 
the spacing stop lever arm, which would not have 
been pulled down yet. The operating lever con­
tinues moving until it reaches its forward posi­
tion, but the latch bail resting against the stop 
lever arm is prevented from going any farther 
and pivots around its mounting stud. Later, 
when the stop lever arm is pulled down by the 
spacing trip lever, the forward end of the stop 
lever arm comes below the latching surface of 
the latch bail. The latch bail then moves for­
ward over the stop lever arm, latching it down 
as long as the operating lever is held in its 
operated position. 

15.05 As the spacing clutch starts to rotate, 
the cam plate stripper bail (Fig. 43) 

engages the cam lobe on the spacing clutch re­
storing cam. This pivots the stripper bail about 
its shaft, causing the operating lever cam plate 
to be pivoted downward, out of engagement with 
the slide arm. The operating lever then drops 
back slightly until the lever extension link butts 
up against the blocking lever, which is in the 
down position. Thus, the operating lever is held 
operated, the spacing stop lever arm is latched 
down by the latch bail, and the spacing clutch 
will rotate until the blocking lever is tripped, 
unblocking the operating lever extension link. 

15.06 As the spacing clutch rotates, the spac-
ing drum will rotate until a tab stop 

attached to the drum reaches the tabulator pawl 
mounted on the blocking lever (Fig. 42). As the 
tab stop moves across the pawl, the pawl is 
moved down, causing the blocking lever to rotate 
about its mounting stud and releasing the oper­
ating lever extension link. The operating lever 
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returns to its unoperated position. The latch 
bail releases the stop lever arm, and the clutch 
stop lever blocks further rotation nf the spacing 
clutch. The tabulator function slide arm returns 
to its unoperated (rear) position when the func­
tion pawl is stripped from the function bar dur­
ing the normal operation of the function stripper 
blade. 

15.07 When the printing carriage nears the 
right margin position, the spacing cut­

out lever (Fig. 42) on the spacing drum en­
gages the lower surface of the bail extension 
pawl. The extension pawl and bail rotate to­
gether due to the pawl spring until the bail is 
fully operated. When the transfer bail is in its 
operated position, the space suppression slide 
is operated, and further normal spacing is pre­
vented. If the clutch were to continue to rotate, 
the spacing drum will continue to rotate after 
the transfer bail reaches its operated position. 
At this time, the bail reaches a fixed stop, but 
the extension pawl pivots about the lower pivot 
point, permitting the cut-out lever on the drum 
to go by the pawl. The transfer bail and the ex­
tension pawl will then return to their unoperated· 
position. When the carriage returns, the space 
cut-out lever engages the upper surface of the 
extension pawl, causing the pawl to pivot about 
the mounting shaft until the cut-out lever is able 
to go by the pawl. The extension pawl is then 
returned to its unoperated position. 

15.08 A set of contacts, the forward contacts 
interrupting operation of an associated 

transmitter distributor set during the tabula­
tion operation, the rear operating a motor hold 
mechanism external to the typing unit, are oper­
ated simultaneously when the operating lever is 
in operating position. 

VERTICAL TABULATION AND FORM OUT 
(Fig. 44) 

15.09 A number of form starter gears and in-
dex discs (Fig. 44) are available to adapt 

sprocket feed typing units for form out accom­
modation of forms two to fifteen inches in length 
with vertical tabulation in l-inch increments, 
or of two to ten inches in length with vertical 
tabulation in 1/2 inch increments. The form 
starter gear and the index disc are selected for 
the desired form length. The form out mech­
anism automatically advances a form to the first 
printing line on the succeeding form from any 
point on the previous form. The vertical tabu­
lation mechanism advances a form to any pre­
determined position within the form. 
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Figure 43 - Horizontal Tabulation 

15.10 When the input signal code combination 
representing form out is received, the 

associated stunt box mechanism linkage moves 
the form out slide forward. As a result, the 
tabulator slide moves forward, moving the line 

feed slide forward so that it unlatches the line 
feed clutch. With the line feed clutch engaged, 
movement of the form out slide is prevented by 
the form out blocking lever, and the line feed 
mechanism operates continuously. 
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Figure 44 - Vertical Tabulation and Form Out Mechanisms 
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15.11 When the stop plate on the rotating disc 
engages the pawl, the form out blocking 

lever is moved upward, permitting the slides to 
return to their unoperated positions. When this 
occurs, the line feed clutch is disengaged, and 
the form out"bperation is terminated. 

15.12 The sequence of operation of vertical 
tabulation is similar to that of the form 

out mechanism. When the input signal code 
combination representing vertical tabulation is 
received, the associated stiUlt box mechanism 
operates a vertical tabulator slide. The slide, 
moving forward, engages the line feed slide, 
which in turn engages the line feed clutch. The 
vertical tabulator blocking lever retains the 
vertical tabulator slide in the operated position, 
and the line feed clutch is permitted to rotate 
continuously. 

15.13 The vertical tabulator slide remains in 
the operated position until the stop plate 

on the disc engages the bail, which in turn raises 
the blocking lever and allows the vertical tabu­
lation slide and the line feed slide to return to 
their unoperated positions. The line feed clutch 
is disengaged, and the function mechanism is 
stripped to its unoperated position. 

15.14 A set of transmitter control contacts 
operate on both vertical tabulation and 

form out cycling. The contacts contain an in­
sulated swinger that rides on an extension of 
each blocldng lever. When either blocking lever 
is in the operated position, the contacts are 
opened and, through external wiring, stop trans­
mission from the associated transmitter-dis­
tributor. 

AUTOMATIC CARRIAGE RETURN-LINE FEED 

15.15 The automatic carriagereturn-linefeed 
feature operates through stunt box mech­

anism each time the type box carriage advances 
to within one character of the right margin. 
Should an operator fail to originate these func­
tions, this feature provides them automatically. 

15.16 With the type box carriage adVanced to 
within one character of the right mar­

gin, the automatic carriage return bell crank is 
tripped by an arm attached to the spacing drum 
(Fig. 26). The bell crank turns clockwise and 
positions the automatic carriage return-line 
feed code bar, marked 0, to the right. Two 
identical function bars, each with a single code 
projection are provided in the stunt box, adja­
cent to the carriage return and line feed func­
tion bars. The code bar normally blocks the 
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function bars. When the automatic carriage re­
turn-line feed code bar is positioned to the right, 
however, the function bars and their associated 
pawls and levers operate. The carriage return 
and line feed slide arms are operated, andcause 
these functions to occur simultaneously. 

LOCAL BACKSPACE 

15.17 Each time the LOC BSP (local backspace) 
key lever on the associated keyboard unit 

is operated, a backspace occurs at the local typ­
ing unit. The key lever, through an operating 
bail and trip link engages the spacing clutch. 
As the spacing eccentric assembly rotates, the 
spacing feedpawl that is moving upward is pre­
vented from engaging the teeth on the spacing 
drum by the action of the eccentric and the piv­
oting of the feed pawl on the back space caro­
ming bail. As a result, the spacing drum rotates 
backward under spring tension, following the 
feed pawl that is moving downward. After a 
single backspace occurs, the spacing clutch is 
disengaged by action of the trip link stripper, 
which rides on the clutch cam disc. 

UNSHIFT ON SPACE 

15.18 Each time the space function signal code 
is received, the unshift on space feature 

automatically shifts the type box to the letters 
position. A function bar and its function lever, 
located adjacent to the letters-figures function 
mechanism, operate upon receipt of the space 
signal code. The function lever engages an ex­
tension of the letters function slide. Therefore, 
when a spacing function occurs, letters shift 
will also occur, in the manner described in 8.05. 
This feature may be disabled by the adjustment 
of a screw which raises the end of the function 
pawl from the function bar. 

SIGNAL BELL 

15.19 The circuit to the signal bell magnet is 
controlled by a set of normally-open 

electrical contacts operated by the stunt box. 
The function bar for the signal bell function has 
six code lugs, five for the signal code combina­
tion, such as S or J, and one for the letters­
figures shift code bar. To select the signal bell 
function, the letters-figures shift code bar must 
be in or shifted to the figures position. Then, 
each time the signal code combination for the 
bell function is received, the function lever will 
pulse the signal bell contact. If the letters­
figures code bar is in the letters position at this 
time, it will block the signal bell function bar. 
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1. GENERAL 

1. 01 This section provides a description and 
outlines the principles of operation for 

two types of perforators: one a nontyping per­
forator and the other a typing perforator. 

1. 02 The following description and principles 
of operation will apply to both units except 

for that portion pertaining to typing mechanism 
only. 

1. 03 In this section, reference to left or right 
indicates the operators left or right facing 

the front of the unit in its operating position. 
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Figure 1 - Typing Perforator 

2. GENERAL DESCRIPTION 

2. 01 The 28 typing and nontyping perforators 
are mechanical units that are used with 

an associated keyboard from which code selec­
tions a re derived and mechanically transferred 
into t he perforator (Figures 1 and 2). 

2. 02 The perforators produce a coded, perfo-
rated tape as dictated by its assoc iated 

keyboard. Two types of perforators are avail­
able: a nontyping perforator and a typing perfo­
rato r. Each type is capable of produc ing either 
chadle s s tape or fully perforated tape. The typing 
perforator i s capable of producing perforated 
tape a nd typing thereon simultaneously. The 
tape m ay be chadless with typing on top of the 
chads which are not completely severed, or it 
may b e fully perforated tape with typing between 
the fe ed holes. 

2. 03 In general the two units have the same 
function and perforating mechanisms, but 

the typing perforator has , in addition, the nec­
essary mechanisms to perform typing on tape. 

2. 04 Each unit receives its driving power from 
a motor unit t hrough drive shafting on the 

associated keyboard. Selection is derived me­
chanically from the keyboard. 

2. 05 A perforator consists principally of a 
two-shaft drive mechanism, funct ion 

mechanism, transfer mechanism, perforating 
mec hanism, and a typing mechanism for the typ­
ing perforator only (Figures 3 and 5; . 
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CODE 

2. 06 The code combinations are set up by si-
multaneous selection of the punch slides. 

If a punch slide is released by its latch, it rep­
resents a marking condition. If a punch slide is 
not released by its latch, it represents a spacing 
condition. Every code combination includes five 
elements that carry the intelligence, each of 
which may be either marking or spacing. Mark­
ing elements in the intelligence code produce 
holes in the tape whereas spacing elements do 
not. The row of smaller holes between the sec­
ond and third levels are tape feed holes and do 
not enter into the code pe rmutation. 

2. 07 The total number of permutations of a 
five-unit code is two to the fift h power, 

or 32. In order to produce more than 32 char­
acters and functions, a letters-figures s hift op­
eration is designed into the typing equipment. 
This permits each permutation, excluding those 
us ed to shift and unshift the apparatus, to repre­
s ent two characters or functions. Figure 7 shows 
the code combinations. 

3. DETAILED DESCRIPTION 

FUNCTION 

3. 01 The function mechanism consists of a 
jack shaft with a gear for driving the main 

shaft. The main shaft assembly includes a clutch 
assembly and cams for actuating a rocker bail. 
The clutches differ in the two types of pe rfora­
tors in that the nontyping perforator has a two­
s top clutch which stops twice during each rev­
olution and performs its function in one half of 

Figure 2 Nontyplng Perforator 
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ROTARY 
POSITIONING 
MECHANISM 

BACKSPACE 
MECHANISM 

Figure 3 - Typing Perforator (Front View) 

a revolution. This makes the nontyping perfora­
tor capable of operating twice as fast as a unit 
with a one-stop clutch. The typing perforator 
uses a one- stop clutch because the typing mech­
anism limits its speed of operation. The cams 
of the function shaft assembly are used to provide 
motion for the rocker bail, the main source of 
power for all functions except selection. 

SELECTION 

3. 02 Selection is accomplished mechanically 
from an associated keyboard through its 

codebar extensions. An extension is positioned 
to operate each punch slide latch on the perfo­
rating mechanism when selection is made, and 
a perforator trip lever latch is in position to trip 
the perforator clutch when selection is applied 
at the keyboard. 

PERFORATING 

3. 03 The perforator mechanism consists of a 
set of five punch slides, punch block as­

sembly containing punch pins, toggle bail and 
reset bail ass embly , and a tape feeding assembly. 
A perforator drive link connects the toggle bail 
and reset bail assembly to the rocker bail which 
provides motion for operation of the perforator 
mechanism. 

TYPING 

3. 04 In addition to the function, selecting, and 
perfor ating mechanisms, the typing per­

forator encompasses other mechanisms nec­
essary for printing on tape. The selection is 
passed through a transfer mechanism to a func-
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tion box and pushbars which control a rotary 
positioning mechanism and an axial positioning 
mechanism to position a typewheel for printing. 
A correcting mechanism furthe r corrects the 
positioning of the typewheel. A p r inting mech­
anism driven directly by the rocker bail actuates 
a print hammer after the typewheel has reached 
its co rrect position, and impels the p rint hammer 
upward to drive the tape and inked ribbon against 
the typewheel. A ribbon feed mechanism, which 
advanc es an inked ribbon one space during each 
ope ration, is actuated by the r ocke r bail through 
a r ibbon drive arm. 

VARIABLE FEATURES 

3 . 05 Some variable features used with the 
perforators are: tape backspace mech­

a nism , code reading contacts, and auxiliary 
contacts. 

3 . 06 The tape backspace mechanism may be 
manually operated entirely on the perfo­

r ato r , or, with the addition of a magnet assembly 
on the perforator, it may be power operated 
fr o m a keyl ever and switch assembly on a key­
board . 

PUNCH SI.JDES 

POWER BACKSPACE 
MAGNET 

3. 07 The code reading contacts a re operated 
by the punch slides to read the code com­

binations which are being perforated. 

3. 08 The auxiliary timing contacts pr ovide 
synchronizing pulses fo r the code r ead­

ing contacts. 

4 . PRINCIPLES OF OPERATION 

GENE RA L 

4 . 01 The general outline of operation of the 
two perforators is shown in the block 

diagram (Figure 6 ). The broken lines represent 
the nontyping perforator while the typing perfo­
rator is represented by both a broken line and 
solid line. Selection is applied from the key­
board. The main shaft of the perfor ato r is con­
t inuously rotated by power fr om an assoc iated 
motor and shafting on an assoc iated keyboard 
base. The rotary motion is transferred from 
the main shaft through an a ll - steel inte rnal ex­
pansion clutch to the functio n cam . 

~ 

AUXIUARY 
TIMING 

CONTACTS 

FUNCTION 
MECHANISM 

Ill! _JACK 
SHAFT 

PUNCH SLIDE 
LATCHES 

Figure 4 - Nontyping Perforator (Front View) 
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RIBBON 
MECHANISM 

AXIAL POSITIONING 
MECHANISM 

MAIN SHAFT 

----------JACK SHAFT 

Figure 5 - Typing Perforato r (Rear View) 

4. 02 The function cam drives a rocker bail to 
transfer the motion derived from the 

main shaft into simple harmonic motion which 
drives the other mechanisms of the unit. 

SELECTION AND TRANSLATION 

4. 03 The code combinations set up by key lever 
on the keyboard are transferred through 

codebar extensions which move to the right and 
trip apunch slide latch for each marking condi­
tion of the code combination (Figure 7). 

A. Clutch Operation 

4. 04 The typing perforator uses a one-stop 
function clutch, whereas the nontyping 

perforator uses a two-stop function clutch. The 
functions performed are essentially the same 
except that in the nontyping unit the function is 
performed during a one-half turn of the main 
shaft and therefore is capable of operating twice 
as fast as the typing unit. The typing unit is 
limited to a slower speed because of the typing 
operation performed. The operating principle 
of the internal mechanisms are the same except 

two shoe levers are used to disengage the clutch 
twice for each revolution of the clutch in the non­
typing perforator. 

One-Stop Clutch Operation (Figures 8 and 9) 

4. 05 The c lutch drum is attached to and ro-
ta tes in unison with the main shaft. In 

the dis engaged position, as shown in Figure 9, 
the clutch s hoes do not contact the drum, and the 
shoes a nd cam disc are held stationary. Engage­
ment is acco mplished by moving the clutch trip 
lever, Figure 12, away from the clutch and thus 
releasing s top lug A and the lower end of shoe 
lever B (Figure 8 ). The upper end of lever B 
pivots about its ear C, which bears against the 
upper end of the secondary shoe , and moves its 
ear D and the upper end of the primary shoe to­
ward the left until the shoe makes contact with 
the notched inner surface of the rotating drum at 
point E. As the drum turns counterclockwise, 
it drives the primary shoe downv;ard so that it 
again makes contact with the drum at point F. 
There, the combined forces acting on the primary 
s hoe cause it to push against the secondary shoe 
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at point G. The lever end of the secondary shoe 
then bears against the drum at point H. The 
drum drives this shoe upward so that it again 
makes contact with the drum at point I. The 
forces involved are multiplied at each of the pre­
ceding steps. The aggregate force is applied 
through the shoes to the lug J on the clutch cam 
disc, and the disc and attached cam turn in uni­
son with the drum. 

4. 06 Disengagement is effected when the lower 
end of shoe lever B strikes the clutch 

trip lever. Lug A and the lower end of the shoe 
lever are brought together {Figure 8), and the 
upper end of lever B pivots about its ear C and 
allows its other ear D to move toward the right. 
The upper spring then pulls the two shoes to­
gether and away from the drum. The latchlever 
seats in the indent in the cam disc and the cam 
is held in its stop position until the clutch is 
again engaged. 

ISS 1, SECTION 573-139-100TC 

Two-Stop Clutch Operation {Figure 10) 

4. 07 The operation of the two-sto~ clutch, 
which is used exclusively on the func­

tion cam clutch of the two- shaft unit, is similar 
to that of the one-stop clutch, the major differ­
ence being that it can be stopped after 180 de­
grees of rotation rather than 360 degrees. The 
two-stop clutch is shown disengaged in Figure 
10, When the stop arm is moved away from A, 
the shoe lever disc under spring tension pivots 
counterclockwise and carries with it the shoe 
lever which engages the sho0 lever disc at B. 
The shoe lever moves the primary shoe to the 
left and engagement is completed as described in 
Paragraphs 4. 05 and 4. 06. After the cam 
clutch rotates 180 degrees, the shoe lever disc 
strikes the stop arm at A'. The shoe lever disc 
and shoe lever are pivoted clockwise and the 
clutch is disengaged as outlined in Paragraph 
4. 06. 

7.42-UNIT TRANSMISSION PATTERN TRANSMISSION SEQUENCE 

s 

FIGURES - ? : $ 3 ! ajt;t 

LETTERS A B c 0 E F G H 

I •• •• • 
2 • • • 

FEED HOLES 0 0 0 0 0 0 0 0 

3 • • • 4 • •• • • 
-'------~-'-- ~'--- •• 

8 

I 

• 

START- ALWAYS SPACING 

NO.1- MARKING OR SPACING 

NO. 2 - MARKING OR SPACING 

NO.3- MARKING OR SPACING 

NO.4- MARKING OR SPACING 

NO. 5 - MARKING OR SPACING 

STOP- ALWAYS-MARKING 

FOR GRAPHICAL REPRESENTA­
-------~ TION OF LETTER ''Y",SEE FIG.6 

• ( ) 9 /6 I 4 Cl 5 7 t ; 2 I 6 • ll < = I '+' ..+, 

" ..... 
J K L M N 0 p Q R S T U v w X y z ~ a:~o: :;i a: 0 

..J t.)_j ~ ~ ~ CD 

• • • • • • •• • • • •• • • •• • • • • • • 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• • • • • • • • • • • • • • • • • • • • • • • • 
~~L ~~ ~L_- .. ~c!t·•· • • 

(TYPICAL CHARACTER ARRANGEMENT) 

Figure 7 - Code Chart 
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Figure 8 - One-stop Clutch (Engaged) 

Figure 9 - One-Stop Clutch (Disengaged) 

B. Transfer 

4. 08 Near the end of selection, the transfer 
mechanism moves the intelligence in the 

form of a mechanical arrangement from the punch 
slides to the function box and positioning mech­
anisms. Included in the mechanism are five 
linkages, each of which is associated with a punch 
slide. A linkage consists of a transfer lever, a 
pulse beam and a bell crank. Since the linkages 
are similar, only the no. 4 is shown in its en­
tirety in Figure 11. 
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4. 09 The linkages associated with the unse- ''.·· 
lected punch slides remain in their unse- 1 

lectedpositionasin Figures lland 12. However, · 
the selected slides in moving to the left, pivot 
the associated transfer levers which, in turn, 
move corresponding pulse beams clockwise (as '1·.· .. 
viewed from above). The selected beams allow .. · 
associated bell cranks under spring tension to 
pivot counterclockwise and lift attached push-
bars. The pushbars, in turn, control the posi-
tioning mechanisms. In the period of the last 
half of the function cycle, the selected slides are 
moved back to the right ( 4. 46) and return the 
linkages to their unselected position. 

4. 10 Slotted upper arms of the bell cranks 
extend up into the function box and con­

trol its operation as described in Paragraph 
4. 34. An additional bell crank, not associated 
with a transfer linkage, is specifically con­
cerned with the letters-figures shift. 

MOTION FOR TYPING AND PERFORATING 

A. General 

') 

4. 11 The motion of the main shaft is conveyed . 
to the mechanisms concerned with typing ) 

and perforation by the function mechanism, which ·' 
is comprised of a cam clutch, a clutch trip as-
sembly (Figure 12) and a rocker bail (Figures 
13 and 14). 

SHOE SPRING 

DRUM 
SECONDARY 

SHOE 

CAM DISC 

Figure 10 - Two-Stop Clutch 
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B. Function Cam Clutch and Clutch Trip As­
sembly 

4. 12 The trip assembly is shown in its unop-
erated condition in Figure 12. Through 

codebar extensions and a clutch trip bar link, 
Figure 12, operation ofakeylever on an associ­
ated keyboard releases the punch slide latches 
and trips the function clutch. A perforator trip 
lever latch is positioned underneath an extension 
of the perforator trip lever. Whena keylever is 
operated, the perforator trip lever latch rotat.::s 
a main trip lever counterclockwise. A reset bail 
trip lever attached to the main trip lever lowers 
the perforator reset bail and releases the punch 
slides ( 4. 43); and an upper arm of the main trip 
lever moves out of the way of a clutch release, 
which falls against a down-stop and rotates a 
trip shaft counterclockwise. Immediately, the 
perforator trip lever latch returns to its unoper·· 
a ted position, and the upper arm of the main trip 
lever moves down against the release. When 
the trip shaft is rotated by the release, it moves 
an attached clutch trip lever out of engagement 
with the clutch shoe lever. The clutch engages, 
and the cam clutch begins its cycle. The internal 
operation of the clutch is the same as that in 
Paragraph 4. 05. 

4. 13 About midway through the function cycle, 
an eccentric pin on the function cam lifts 

a reset arm, which rotates the trip shaft clock­
wise. The release is moved up and allows the 
main trip lever to raise the reset bail as it moves 
to its downstop. The pin on the reset cam then 
moves out from under the reset arm, and the 
release is permitted to return to its unoperated 
position against the main trip lever. When the 
clutch completes its cycle, the clutch shoe lever 
strikes the trip lever, and the clutch disengages. 

C. Rocker Bail (Figures 13 and 14) 

4. 14 The function cams and the rocker bail 
translate the rotation of the main shaft 

into simple harmonic motion, which the rocker 
bail distributes to the operating mechanisms of 
the unit. 

4. 15 Since the nontyping perforator operates 
only the mechanism for perforating tape, 

a different rocker bail is used to drive the punch 
mechanism only (Figure 14). 

4. 16 The rocker bail, used in the typing per­
forator, includes two upward extensions 

which transfer the harmonic motion to: 

(a) 

(b) 

(c) 

(d) 

(e) 
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Ribbon feed mechanism 

Perforator 

Correcting mechanism 

Function box 

Printing mechanism 
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/' NO. 4 TRANSFER LEVER 
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// 

Figure 11 - Transfer Mechanism 
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RESET LEVER ............... 

CODEBAR EXTENSION/ 

') 

~') 

RESET LEVER 

FUNCTION 
CAM CLUTCH :), 

ASSEMBLY , 
r 

TRIP 
SHAF'r 

FUNCTION 
CAM 

CLUTCH 
LATCHLEVER 

CLUTCH 
TRIP LEVER 

PERF ORA TOR TRIP 
LEVER LATCH 

'')•' 
"'~' 

Figure 12 - Function Cam Clutch and Clutch Trip Assembly 
,) 

(f) Oscillating assembly 

(g) Pushbars of the axial and rotary position­
ing mechanisms 

The bail is shown in its home position in Figure 
13. Through each function cycle, the function 
cams bear against the rollers and cause the bail 
to rock to the right (as viewed from the rear in 
Figure 14) during the first half of the cycle and 
then back to the home position during the latter 
part of the cycle. 
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TYPING 

A. General 

4.17 The characters used to type the received 
intelligence - letters, figures, and sym­

bols representing various functions - are em­
bossed on the cylinderal surface of the metal 
typewheel (Figure 15 ). During the function cycle, 
the axial and rotary positioning mechanisms 
(Figures 16 and 18), having received the intelli-
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gence from the transfer mechanism, position the 
wheel so that the character represented by the 
received code combinatiorr is selected. Follow­
ing typewheel positioning the correcting mech­
anism (Figures 16 and 18) accurately aligns the 
selected character. Then the printing mecha­
nism (Figure 20), by means ofahammer, drives 
the tape and inked ribbon against the wheel and 
imprints the character. A ribbon feed mecha­
nism (Figure 21) advances the ribbon and re­
verses its direction of feed when one of two 
ribbon spools is depleted. Near the end of the 
function cycle the axial positioning mechanism 
retracts the typewheel and a ribbon guide so 
that the last printed character is visible.. The 
letters or the figures code combination sets up 
an arrangement in the transfer mechanism which 
permits the function box (Figure 19) to operate 
and cause the rotary positioning mechanism to 
shift the typewheel through 180 degrees of rota­
tion. 

RIBBON FEED ROLLER 

"' PUSH BAR 

OPERATING BLADE - ,«.__,. 

MOUNTING BAIL K:::-l"" 

UPPER ROLLER 

MAIN SHAFT - ... 1 

(Left Rear View) 
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B. Typewheel Positioning 

General 

4. 18 A typical typewheel character arrange-
ment is shown in Figure 15 in which the 

wheel's cylindrical surface is shown rolled out 
into a plane, There are 16 longitudinal rows, 
each of which is made up of four characters 
numbered 0 to 4 from front to rear. The sur­
face is divided into two sections, a letters and 
a figures, each containing eight rows. The fifth 
row counterclockwise from the division line in 
both sections is numbered 0. There are four 
rows in one direction from 0 numbered 1 to 4 
and designated as counterclockwise rows, and 
three rows in the other direction numbered 1 to 
3, designated as clockwise rows. It should be 
noted that the clockwise and counterclockwise 
modifiers refer to the direction of rotation of 
the wheel to select the rows and not to their 
position on the wheel. 

[){ RIBBON DRIVE ARM 
PERFORATOR DRIVE LINK 

LIFTER ROLLER 
(ON FUNCTION BOX) 

PRINTING 
DRIVE LINK 

LOWER ROLLER 

Figure 13 - Typing Perforator Rocker Bail Assembly 
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PUNCH SLIDE LATCH 
PUNCH PIN 

Figure 14 - Nontyping Perforator Rocker Bail 

4. 19 Each printing operation (excluding those 
devoted to the letters-figures shift) be­

gins and ends with the typewheel in the home 
position of the section containing the character 
to be printed, ie, with the no. 0 character of the 
no. 0 row at the point of contact of the print ham­
mer. (Actually, inasmuch as the wheel is re­
tracted to show the last printed character ( 4. 27), 
the no. 0 character is slightly to the rear, but 
for this discussion it will be assumed that it is 
at the point of contact. ) During the printing op­
eration the axial and rotary positioning mecha­
nisms, transferring separate but simultaneous 
motions to the wheel, position it so that the 
character represented by the. received code 
combination is at the point of contact of the 
hammer at the time of printing. The rotary 
mechanism, which is controlled by the no. 

· 3, 4 and 5 selecting elements of the code, 
revolves the wheel so as to select the proper 
row; and the axial mechanism, which is gov­
erned by the no. 1 and 2 elements, moves it 
forward and rearward along its axis so as to 
select the proper character in the row. Ro­
tation of the typewheel to print in either the 
letters or the figures section is controlled by 
the no. 7 element of the code. The letters­
figures shift (4. 33), which consists of rotat­
ing the wheel eight rows from the home posi­
tion of one section to that ofthe other, requires 
a separate operation of the equipment and re­
sults in the printing of the letters or figures 
symbol. 
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4. 20 To illustrate the above, if the wheel is in 
the figures condition, as shown in Figure 

16, and the numeral "5" is to be printed, there 
is no movement of the wheel during the printing 
operation, because "5" is already at the point 
of contact of the hammer. However, if the letter 
"I" is to be printed, the signaling code for let­
ters must first be viewed to shift the typewheel 
eight rows to the letters home position. Then 
during the next operation it is rotated three 
rows counterclockwise and moved forward two 
characters so that "I" is at the point of contact 
of the hammer. Printing takes place, and the 
wheel is then returned to the letters home po­
sition. 

Rotary Positioning (Figures 16 and 17) 

4. 21 The rotary positioning mechanism re-
volves the typewheel so that the row 

containing the character to be printed is aligned 
with the print hammer at the time of printing. 
Mounted on the front plate, the mechanism in­
cludes two eccentric assemblies as shown in 
Figures 16 and 17. Each assembly includes a 
primary shaft, a section of which is formed into 
a pinion. A secondary shaft, mounted in the 
primary and offset from its center, forms an 
eccentric, referred to as the rear eccentric. 
A portion of the secondary shaft is also a pin­
ion, and a crank pin mounted on its disc-like 
forward surface forms a secondary, or front, 
eccentric. Each of the four pinions of the two 
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A. FRONT VIEW SHOWING 16 LONGITUDINAL ROWS 

.----PRINT HAMMER 
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B. TOP VIEW SHOWING CYLINDRICAL SURFACE IN A PLANE 

Figure 15 - Typical Typewheel Character Arrangement 
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TYPEWHEEL 
SHAFT 

SPURGEAR ~~ 

LEFT OUTPUT 
CONNECTING 

ROD 

TYPEWHEEL 
DRIVE 

ASSEMBLY 

FIGURES PUSHBAR 

NO. 5 PUSHBAR 

CRANK PIN (FORMS 
FRONT ECCENTRIC 

PRIMARY 
ECCENTRIC 

SHAFT 

SECONDARY 
ECCENTRIC SHAFT 

(FORMS REAR 
ECCENTRIC) 

RIGHT OUTPUT 
CONNECTING ROD 

Figure 16 - Rotary Positioning Mechanism 

eccentric assemblies is engaged by the rack of 
a pushbar: the no. 3 bar engages the rear pin­
ion, and the no. 5 engages the right pinion. The 
left front pinion is engaged by both the letters 
and the figures pushbar. 

4. 22 The eccentric assemblies are linked to 
a typewheel shaft by a drive assembly as 

shown in Figure 16. The typewheel is secured to 
the front of the shaft which is supported by a bear­
ing housing mounted at the left rear of the front 
plate (Figure 18). A spur gear which meshes 
with a typewheel rack rides on the shaft in a bear­
ing housing. The shaft is free to move axially in 
the housings and the spur gear, but flats in its 
circumference which bear against flats in the 
gear ensure its rotating when the gear rotates. 
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4. 23 When in response to a marking pulse a 
pushbar is lifted by its bell crank, as 

described in 4. 07, the rocker bail operating 
blade (see Figures 14 and 17) engages a slot in 
the bar and moves it to the left during the first 
part of the function cycle. The bar, by means of 
its rack and the mating pinion, rotates the asso­
ciated eccentric one-half revolution where it is 
locked in position by a detent assembly while 
printing takes place. When the bail rocks back 
to the right during the latter part of the cycle, 
it returns the bar and eccentric to their home 
positions where the eccentric is again detented. 
The preceding does not apply to the no. 5 push­
bar which is designed so that it is selected -
moved to the left - on spacing rather than on 
marking, nor to the left front eccentric which 
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affects the letters-figures shift (4. 33). In both 
assemblies one-half revolution of the rear ec­
centric results in its maximum vertical dis­
placement which is transferred through the 
front eccentric to a crank pin. Similarly, one­
half revolution of the front eccentric results in 
its maximum displacement being transferred to 
the crank pin. If both eccentrics are rotated, 
the displacement of the crank pin is equal to the 
algebraic sum of the two displacements which 
may be in either the same or opposite directions. 
Both assemblies are so designed that, if the 
displacement of the rear eccentric is taken to 
be one unit, the displacement of the front ec­
centric is four units. Four permutations are 
thus available: zero (neither eccentric dis­
placed), one unit (rear eccentric displaced), 
four units (front eccentric displaced), and five 
or threeunits depending on how the assembly is 
set up (both eccentrics displaced). 

ROCKER BAIL 
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4. 24 In the right assembly the home position 
of the rear eccentric is down and the 

home position of front eccentric is up (Figure 
17). Thus their displacements are in opposite 
directions - up for the rear and down for the 
front - and their aggregate displacement is three 
units downward. Any displacement occurring in 
the right assembly is imparted to the typewheel 
rack in equal quantity but opposite direction. 
For example, if the no. 5 pushbar is selected, 
it causes the right rear eccentric to be dis­
placed, and one unit of upward motion is trans­
ferred through a right output connecting rod to 
the right end of a cross link (Figure 16). The 
cross link pivots about a left output connecting 
rod and at its left end imparts one unit of down­
ward displacement to the typewheel rack. The 
rack rotates the spur gear, shaft and typewheel 
one row of characters clockwise from the home 
position, and the no. 1 clockwise row (Figure 15) 
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NO. 1 PUSHBAR 

~ ............ , NO.4 PUSHBAR 
.......... )< 

AXIAL 
PRIMARY 

SHAFT 
AXIAL 

SECONDARY 
SHAFT 

'~~ ..... < ',, NO. 5 PUSHBAR 
'::::-'"..._/'.::. ~-LETTERS PUSHBAR 

, --........ NO. 3 PUSHBAR 
', '-... )<. 

....... ~ ..... / ' .... _ -- OPERATING 

~LADE 

_ BELL CRANK 
CRANK PIN 

\ 
SECONDARY SHAFT 

PRIMARY SHAFT 

Figure 17 - Pushbars and Eccentric Assemblies 
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DRIVE BAIL 

AXIAL CORRECTING· 
PLATE 

CYLINDRICAL RACK 
ON SHAFT 
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Figure 18 - Axial Positioning Mechanism 

is presented to the print hammer at the time of 
printing. On its right stroke the no. 5 pushbar 
returns the ecc~ntric and the typewheel to their 
home positions. Ina similar manner, selection 
of the no. 3 pushbar results in a four unit down­
ward displacement of the right front eccentric 
and a four- row, counterclockwise rotation of the 
typewheel. Selection of both the three and five 
type bars results in a three-row, counterclock­
wise rotation of the typewheel. 

4. 25 The home position of the left rear ec­
centric is up, and any displacement ap­

pearing in the left assembly is transferred to 
the typewheel rack in double quantity in the 
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same direction. When the no. 5 pushbar is 
selected, the left rear eccentric is displaced 
one unit downward. This movement is conveyed 
through the left output connecting rod to the 
approximate midpoint of the cross link. The 
cross link pivots about the right output connect­
ing rod and its left end imparts two units of 
downward movement to the typewheel rack which 
rotates the typewheel two rows clockwise from 
its home position. 

4. 26 When both eccentric assemblies are dis­
placed, the motion occurring in the type­

wheel rack is equal to the algebraic sum of the 
motions resulting from each assembly. For ex-
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ample, if the no. 3, 4 and 5 pushbars are all 
selected, three units of upward displacement 
from the right assembly and two units of down­
ward displacement from the left assembly occur 
as one unit (3-2 = 1) of upward displacement in 
the rack and a counterclockwise rotation of one 
row in the typewheel. If neither the no. 3, 4 nor 
5 pushbar is selected, the mechanism remains 
inactive and printing takes place in the no. 0 
row. Excluding the left front eccentric, which 
is only used for the letters-figures shift, there 

~ 

(() 

OSCILLATING BAIL 

OSCILLATING 
DRIVE LINK 

ROCKER BAIL 

PR1NTING DRIVE LINK 

are eight permutations available in the other 
three eccentrics, making it possible to select 
any of the eight rows in a given section (Figure 
15). 

Axial Positioning (Figures 17, 18 and 20) 

4. 27 The functions of the axial positioning 
mechanism are to position the typewheel 

so that the proper character in the selected 
row is aligned with the hammer at the time of 

PIVOT ARM 

Figure 20 - Printing Mechani.sm 

Page 18 

,,,, 

''. 1 

) 

) 

<) 

,,~) 



( 

( 

( 

( 

( 

( 

t 

ISS 1, SECTION 573-139-100TC 

r----RATCHETS--~ 

RIBBON SPOOLS 

LEfT ROLLER 

RIBBON 

RIBBON REVERSING 
ARM 

\~ 
I I 

-+----

RIBBON 

RIBBON 

ADJUSTABLE 
EXTENSION ARM 

'! ! DRIVE ARM 

®--ROLLER 

lj-ROCKER BAIL 

Figure 21 - Ribbon Feed Mechanism 

printing, and to retract the typewheel and ribbon 
guide at the end of the function cycle so that 
the last typed character is visible. The mech­
anism mounts on an axial bracket supported by 
the frame and the front plate and includes an 
eccentric assembly similar to those of the ro­
tary positioning mechanism (Figures 17 and 18). 
Two eccentrics, a lower whose pinion is driven 
by the no. 1 pushbar, and upper whose pinion is 
driven by the no. 2 pushbar, rotate in a hori­
zontal plane in bearing housings attached to the 
bracket. The eccentric assembly is linked to 
the typewheel shaft by an axial output rack and 
sector as shown in Figure 18. 

4. 28 The selection of either the no. 1 or no. 2 
pushbar results in the maximum dis­

placement toward the rear of the associated 
eccentric, and the eccentrics are so designed 
that, if the displacement of the lower is taken 
to be one unit, that of the upper is two units. 
Again four permutations are available at the 
crank pin: zero (neither eccentric displaced), 
one unit (lower eccentric displaced), two units 
(upper eccentric displaced), and three units (both 
eccentrics displaced). 

4. 29 If during a function cycle neither push-
bar is selected, no motion occurs in 

the axial positioning mechanism with the ex­
ception of that resulting from the oscillating 
assembly (4. 30), and the no. 0 character of 
the selected row is aligned with the hammer 
at the time of printing (Figure 15 ). On the 
other hand, if the no. 1 pushbar is selected, 
it causes the lower eccentric to revolve and 
one unit of displacement to be transferred by 
the crank pin to the axial output rack. The 
rack moves to the rear and passes the motion 
to the axial sector which pivots counterclock­
wise (as viewed from above). The right end 
of the sector, by means of a cylindrical rack 
in the typewheel shaft, moves the typewheel 
one character forward from its home position. 
The no. 1 character is printed, and when the 
pushbar reverts to its unselected position it 
returns the axial linkage and typewheel to their 
home positions. If the no. 2 pushbar is se­
lected, the· no. 2 character is printed, and if 
both pushbars are selected, the no. 3 character 
is printed. The cylindrical rack has no lead, and 
the shaft can thus be rotated while being moved 
axially. 
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4. 30 With each cycle of the function clutch, 
an oscillating drive link transfers from 

the rocker bail an unselected motion to an oscil­
lating drive bail (Figures 18 and 20 ). This move­
ment is passed by toggle links to an oscillating 
ba.;.l and the sector pivot. The effect of this ac­
tion is to introduce a separate motion to the 
sector tending to cause it to pivot about the 
teeth on the output rack. During the fore part of 
the function cycle, if no axial pushbar is select­
ed, the right end of the sector is moved forward 
slightly and positions the no. 0 character for 
printing. At the end of any cycle the sector re­
tracts the typewheel slightly so that the last 
printed character is visible. Concurrent with 
the above operation, a ribbon oscillating lever 
is made to pivot about its left end and with each 
cycle projects and retracts the ribbon guide 
which would obstruct the view of the character 
(Figure 20). 

Correction (Figures 16 and 18) 

4. 31 After the typewheel has been positioned 
by the axial and rotary positioning mech­

anisms, the selected character is more accu­
rately aligned for printing by the correcting 
'llechanism which compensates for any play and 
backlash in the positioning linkages. Each func­
tion cycle the rocker bail transfers motion 
through a correcting drive link to a correcting 
clamp and shaft (Figure 18). The shaft pivots a 
rotary correcting lever (Figure 16) which is 
equipped with an indentation that engages a tooth 
in a typewheel rack. There is a tooth in the 
rack for each row of characters ( 16 in all), and 
they are so correlated with the typewheel that 
when a tooth is engaged by the corrector, its 
row is accurately aligned with the print hammer. 
Axial correction, which is accomplished simul­
taneously, is similar to rotary correction: the 
drive link rotates an axial correcting plate coun­
terclockwise (as viewed from the above), and a 
roller mounted on the plate engages a notch in 
the axial sector (Figure 18). Thusthetypewheel 
is accurately aligned in both fields of motion 
just before printing takes place. During the 
latter part of the function cycle, a correcting 
drive link spring returns the correcting mecha­
nism to its home position. 

4. 32 Since the rocker bail is the source of 
motion for both the pushbars and the 

positioning mechanisms, correction must take 
place at a point near enough to the extreme 
travel of the bail that it does not interfere with 
the movement of the typewheel rack or axial 
sector. In addition, because the rocker bail 
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controls the tripping ofthe print hammer, which 
occurs very late in the bail's stroke, it becomes 
necessary to utilize the time between the tripping 
of the hammer and its striking the paper to ac­
complish correction. The delay in actuating the 
correcting mechanism is effected by allowing 
a drive stud on the rocker bail to slide in an 
elongated slot in the correcting drive link during 
the early part of the cycle. 

Letters-Figures Shift (Figures 16 and 19) 

4. 33 The purpose of the letters-figures shift 
is to rotate the typewheel from the home 

position of one section to that of the other (Figure 
15). It is effected by means of the function box 
mechanism which is made up of a number of 
assemblies mounted on two plates located at the 
upper rear of the typing reperforator (Figure 19). 
When the unit is in the letters condition, as 
shown in Figures 16 and 19, and the figures 
code combination ( 12-45) is received, the trans­
fer mechanism sets up the figures arrangement 
in the bell cranks during the selecting cycle 
(4. 08). Then, as the rocker bail moves from its 
home position during the first part of the function 
cycle, a lifter roller, under spring pressure, fol­
lows a camming surface on the rear arm of the 
bail (Figure 19 ). The lifter allows letters and 
figures function blades to move down and, by 
means of tines on their lower surface, feel for 
an opening in the slotted upper arms of the bell 
cranks. 

4. 34 The slot arrangement of the no. 1, 2, 4 
and 5 bell cranks is identical and per­

mits the entry of both function blades when all 
are selected. However, on receipt of the figures 
code combination, the no. 3 bell crank permits 
entry of the figures blade while blocking the 
letters blade. In moving all the way down, the 
figures blade encounters a projection of a fig­
ures arm assembly and causes the arm assem­
blies to shift from their letters to figures posi­
tion. A yield arm extension attached to the 
figures arm assembly pivots a figures exten­
sion arm away from the letters-figures bell 
crank. A letters extension arm, under spring 
tension, rotates the bell crank clockwise (Figure 
19) and the bell crank lifts the letters and fig­
ures pushbars. As the bail reaches its extreme 
position, the lifter is cammed up and raises the 
function blades. 

4. 35 While the letters-figures bell crank is 
being positioned by the function box, the 

no. 1, 2 and 4 pushbars are selected, the type­
wheel is moved two rows clockwise and three 
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characters forward, and the figures symbol 
is printed ( 4. 21 - 4. 27). On its return stroke, 
the rocker bail operating blade encounters a 
shoulder on the figures pushbar (which was lifted 
as described above) and moves the bar to the 
right as viewed from the front in Figures 16 and 
17. The common pinion moves the letters push­
bar to the left, and the left front eccentric shifts 
from its up to down position. Sincethetypewheel 
has been displaced two rows clockwise during 
the first part of the cycle, it is rotated six more 
rows to the figures home position. As the bail 
returns to its home position during the last half 
of the cycle, a lock lever toggle linkage (Figure 
19) prevents the lifter roller from following its 
camming surface, and the lifter holds the func­
tion blades up so they do not drop onto the bell 
cranks. As the bail nears its home position, a 
trip post riding on the oscillating drive link 
strikes a lock release arm, buckling the toggle 
li~e and permitting the lifter roller to again 
faH on the bail camming surface. 

4. 36 In a manner similar to that just de-
scribed, when the letters code combina­

tion (12345) is received, the function box causes 
the letters-figures bell crank to lower the letters 
and figures pushbars. The wheel is rotated 
two rows counterclockwise during the first part 
of the cycle, and six more rows to the letters 
home position during the last part of the cycle, 
and the letters bar is moved to the right. The 
primary two-row rotation of the typewheel, 
which is made possible by selecting the no. 5 
pushbar on spacing rather than marking, pro­
vides less throw and smoother operation than 
would be possible if the complete eight-row 
displacement were effected during the latter 
part of the cycle. In each operation the lifter 
permits the function blades to move down and 
feel for an opening, except for the shift opera­
tions where they are blocked by slotted arms of 
the bell cranks. 

Printing (Figure 20) c. 
4.37 After the typewheel has been positioned 

and corrected, the printing mechanism 
supplies the impact which drives the paper and 
ribbon against the selected character. It effects 
this operation by means of a print hammer which 
is mounted on a shaft supported by a bracket 
attached to the typewheel bearing housing. In 
its unope rated condition, as illustrated in Figure 
20, the hammer is held against an accelerator 
by a relatively weak spring. The accelerator is 
mounted on the hammer shaft and is retained by 
a printing latch in its upper position against the 
tension of a relatively strong spring. 
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4. 38 The rocker bail, during the fore part of 
the function cycle, moves a printing drive 

link to the right (as viewed from the rear in 
Figure 20) and causes a pivot arm to rotate clock­
wise. The arm lowers a trip link whiCh slides 
in an elongated slot. Near the end of the rocker 
bail's travel, the trip link pivots the latch which 
releases the accelerator. Under the spring 
tension, the accelerator snaps down and impels 
the hammer upward. The face of the hammer 
drives the tape and inked ribbon up against the 
typewheel and imprints the selected character 
on the tape. The accelerator does not follow the 
hammer through the complete printing stroke. 
Near the end of its travel, the accelerator en­
counters a projection on a latch bracket, and 
inertia carries the hammer the rest of the way. 
As the rocker bail returns to its home position, 
it causes the trip link to move up, release the 
latch, and return the accelerator to its latched 
position. 

D. Ribbon Feeding (Figure 21) 

4. 39 The characters are typed in ink supplied 
by an inked ribbon which is held between 

the tape and the typewheel by a guide and ad­
vanced by the ribbon feed mechanism (Figure 
21). The path of the ribbon is down to the right 
off the top of a right spool, under a right roller, 
through right pins on the reversing arm, through 
the guide, up through left pins on the reversing 
arm, over a left roller, and to the right over the 
top of a left spool. 

4. 40 During each function cycle, as the rocker 
bail nears the end of its left travel, a 

roller mounted on its forward arm pivots a drive 
arm clockwise. The drive arm lifts a feed pawl 
which advances the ribbon by rotating a ratchet 
on one of the ribbon spools one tooth. A retain­
ing pawl under spring tension detents the ratchet 
while the feed pawl, during the latter part of the 
function cycle, is lowered so as to engage the 
next tooth. Each operation, the ribbon 1s ad­
vanced in this manner until the ribbon feed mech­
anism is reversed. 

4. 41 When a spool is almost depleted, a rivet 
in the ribbon encounters pins on the re­

versing arm, and the stress applied through the 
ribbon as it is rolled on the other spool pivots 
the arm. As the pawl assembly is lowered at 
the end of the next operation, an extension strikes 
the reversing arm, and the pawl is shifted against 
the other ribbon spool ratchet. The pawl's 
rounded lower extension pivots a reversing lever 
which shifts the retaining pawl so that it engages 
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Figure 22 - Perforating Mechanism - Fully-Perforated Unit 
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the opposite ratchet. The ribbon will then feed 
in the opposite direction until again reversed. 
A detent holds the reversing arm in position until 
its next reversal. 

TAPE PERFORATING AND FEEDING 

A. General 

4. 42 The perforating mechanism punches feed 
holes, advances the tape, and perforates 

combinations of code holes corresponding to the 
code combinations received from the keyboard. 
Intelligence is received from. the keyboard by the 
punch slides, which select proper pins in a punch 
block assembly {Figures 22 and 23 ). Motion from 
the rocker bail is distributed to the pins and the 
tape feeding parts by a main bail assembly which 
includes a toggle bail, toggle shaft, slide post, 
toggle links, drag links, and the punch slide 
reset bail. 

B. Perforating- Fully-Perforated Units {Fig­
ure 22) 

4. 43 After selection, the reset bail is lowered 
and releases the five punch slides (Figure 

22). The selected slides move to the left, and the 
unselected slides are retained to the right by 
their latches. In the selected position, a proj ec­
tion of each slide extends over the slide post. 
Since a feed hole is perforated every operation, 
the punch slide associated with the feed-hole 
punch pin is designed so that it is always in a 
selected position. During the first part of the 
function cycle, the rocker bail moves to the 
left and, by means of a drive link and rocker 
arm, rotates the toggle shaft and bail counter­
clockwise. Toggle links attached to the front and 
rear of the bail lift the slide post and move the 
reset bail to the left. The selected slides are 
carried upward by the post and force the asso­
ciated pins through the tape. The slides pivot 
about the same point as the drag links, and thus 
become an integral part of the main bail assembly 
during the perforating stroke. Approximately 
midway through the function cycle, the function 
trip assembly lifts the reset bail. 

4. 44 During the last half of the cycle, the tog-
gle bail is rotated clockwise pulling the 

slide post down and lowering the selected punch 
slides. The punch slides, which engage notches 
in their respective punch pins, pull the punch 
pins down below the tape. The main bail as­
sembly and the selected punch slides and their 
associated punch pins move as a unit during the 
perforating stroke. The openings in the die block 
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above the tape, through which the pins protrude, 
are circular so that the entire hole is punched. 

4. 45 A chad chute, mounted on the reperfo­
rator punch block, mates with a chute on 

the base, and carries the chad punched from the 
tape into a chad container. 

C. Perforating - Chadless Units (Figure 23) 

4. 46 Up to a certain point, the principle of 
operation of the chadless punch is the 

same as that for the fully perforated unit. After 
selection, the reset bail is lowered and releases 
the five punch slides (Figure 23 ). The selected 
slides move to the left, and the unselected slides 
are retained to the right by their latches. In the 
selected position, a projection of each slide ex­
tends over the slide post. During the first part 
of the function cycle, the rocker bail moves to 
the left and, by means of a drive link and rocker 
arm, rotates the toggle shaft and bail counter­
clockwise. Toggle links, attached to the front 
and rear of the bail, lift the slide post and move 
the reset bail to the left. The selected slides are 
carried upward bythe post and forcethe associ­
ated pins through the tape. The slides pivot about 
the same point as the drag links, and thus become 
an integral part of the main bail assembly during 
the perforating stroke. A retractor bail, which 
engages notches in the punch pins, is pivoted 
clockwise as the pins move up through the tape. 
Approximately midway through the function 
cycle, the function trip assembly lifts the reset 
bail. 

4. 47 During the last half of the cycle, the tog-
gle bail is rotated clockwise and lowers 

the punch slides. The reset bail, moved to the 
right by the toggle links, drives the slides back 
to their unselected positions where it holds them 
until the next operation. The retractor bail, 
under spring pressure, holds the punch pins 
down against the slides until the pins are re­
tracted below the tape. The notches in the pins 
are long enough to allow the retractor bail to 
pivot its full amount without lifting the unselected 
pins against the tape, but are short enough to 
permit the bail to serve as a downstop for the 
pins, and thus hold them in the block. A com­
pression spring is mounted on the no. 3 punch 
pin, and four tension springs are hooked to the 
slide post and the retractor bail. The main bail 
assembly, ·retractor bail, and selected slides 
and punch pins move as a unit during the perfo­
rating stroke, and the retractor bail tension 
springs are not part of the load on the toggle 
shaft. The openings in the block ahove the tape, 
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Figure 23 - Perforating Mechanism - Chadless Tape Unit 
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through which the selected pins protrude, are 
semicircular, so that only the rear portion of 
the hole is severed. 

D. Feeding - Fully-Perforated and Chadless 
Units 

4. 48 Tape feeding is accomplished after per-
foration during the last half of each func­

tion cycle. The tape is threaded down through a 
tape guide and then up between a feed wheel and 
die wheel (Figures 22 and 23). A feed pawl 
driven by the toggle bail acts upon a ratchet and 
rotates the feed wheel which, by means of pins 
and a slot in the die wheel, advances the tape 
one character at a time. A detent, with a roller 
that rides on the ratchet, holds the feed wheel 
and tape in position during perforation. The 
detent and feed pawl springs are so positioned 
that the pressure of the detent on the ratchet is 
high during the first half of the cycle (to hold 
the tape in position during perforation), but is 
low during idling and the last half of the cycle, 
to facilitate tape threading and feeding. A tape 
shoe retains the tape on the feed wheel and a 
guide spring holds it back against a reference 
block so that the feed holes are punched a uni­
form distance from the edge. The tape is stripped 
from the feed wheel by a stripper plate, passes 
into the punch block where it is printed and 
perforated, and finally emerges at the left. A 
guide spring, by holding the tape back against a 
reference surface on the block, maintains a 
uniform relationship between the code perfora­
tions and the edge of the tape. 

5. VARIABLE FEATURES 

BACKSPACE MECHANISMS (Figures 4 and 24) 

A. General 

5. 01 The backspace mechanism steps the tape 
back through the punch block in order to 

delete perforated errors. The erroneously per­
forated code combination in the retracted tape 
is then obliterated by perforating the letters 
code combination in its place. The backspace 
mechanism may be operated manually or it may 
include power drive. The mechanism used with 
chadless tape differs from that used with fully 
perforated tape in that it contains a tape rake 
for depressing the chad. The mechanisms are 
shown in Figure 24. 

ISS 1, SECTION 573-139-lOOTC 

B. Manual Backspace (Fully-Perforated Tape) 

5o 02 Depressing the handle ofthe backspacing 
bell crank disengages the perforator feed 

pawl from the feed wheel ratchet. The back­
spacing feed pawl then engages the feed wheel 
ratchet and rotates the feed wheel clockwise, 
backspacing the tape to the next row of perfo­
rations. 

C. Manual Backspace (Chadless Tape) 

5. 03 Depressing the handle of the backspac-
ing bell crank disengages the perforator 

feed pawl from the feed wheel ratchet and si­
multaneously rotates the rack to depress the 
chadso The backspacing feed pawl then engages 
the feed wheel ratchet and rotates the feed wheel 
clockwise, backspacing the tape to the next row 
of perforations. 

Do Power Drive Backspace 

5. 04 A start magnet in the power drive mech-
ansim is energized by a remote source. 

When energized, the armature bail is pulled 
downward. An extension of the bail disengages 
the drive link latch, which drops and engages a 
notch in the eccentric arm. The eccentric arm, 
driven by the perforator main shaft, moves to 
the right. This action causes the bell crank 
handle to be depressed through a system of 
linkages between the drive link latch and the 
bell crank. The subsequent operation is as de­
scribed in Paragraphs 5. 02 and 5. 03. 

CODE READING CONTACT MECHANISM (Fig­
ure 25) 

5. 05 These contacts are used to electrically 
read the code combinations being perfo­

rated. The code information is fed to external 
electrical circuits for end use. The mechanism 
consists of a bank of five make-type contacts 
mounted adjacent to the perforator punch slides. 
Each contact is actuated by its associated punch 
slide. In the perforator stop position, each code 
reading contact is held open by. engagement with 
an insulator on its associated punch slide. When 
the selected punch slides move toward the punch 
block during the selection cycle, the associated 
contacts close. The resulting electrical output 
consists of spacing and marking pulses corre­
sponding to the code combinations being perfo­
rated. 
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Figure 25 - Code Reading Contact 
Mechanism 

AUXILIARY TIMING CONTACT MECHANISM 
(Figure 26) 

5. 06 This contact provides electrical pulses 
which are synchronized with the code 

reading contact pulses for circuitry control 
purposes. The mechanism consists essentially 
of a signal contact pile-up of the break-before­
make type and a contact bail and cam follower 
arm. The mechanism is mounted to the frame 

MOUNTING 
BRACKET 
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Figure 26 - Auxiliary Timing Contact 
Mechanism 

of the perforator so that the cam follower arm 
is actuated by the perforator function camo In 
the stop position, the contacts, bail, and cam 
follower arm are positioned as shown in Figure 
26. When the cam rotates, the cam follower 
falls and the contact bail engages the swinger 
insulator to close the contacts at the left. On 
the secondhalfofthecam cycle, the cam engages 
the cam follower roller and restores the contacts 
to their normal stop positions. 
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28 TRANSMITTER DISTRIBUTOR BASE FOR THE 

AUTOMATIC SEND-RECEIVE (ASR) SET 

DESCRIPTION 

1. GENERAL 

1. 01 This section describes the transmitter 
distributor base used in the Automatic 

Send-Receive (ASR) Set to mount the transmitter 
distributor unit. The accompanying photograph 
shows a typical base. 

2. PHYSICAL CHARACTERISTICS 

2. 01 In general, all bases used as mountings 
for the transmitter distributor in an ASR 

Set are similar in structure. They consist of an 
aluminum casting designed to be mounted on the 
cradle in the left side of the ASR cabinet. 

2. 02 The transmitter distributor base serves 
as a mounting for two drive shafts with 

bearings, and a gear. These shafts are at a 
right angle to each other and transfer driving 
motion from the power shaft of the perforator­
transmitter base to the transmitter distributor. 

2. 03 The speed at which the transmitter dis-
tributor runs may be changed by changing 

the set of gears between the two shafts. These 
gears are not considered a part of the base. 

2. 04 Where necessary , adjustable stops are 
provided to determine the front to rear 

position of the transmitter distributor. 

2. 05 A gear guard is provided for the speed 
gears as a safety measure and for pro­

tection of the gears. 

3. ELECTRICAL CHARACTERISTICS 

3. 01 Most of the early designed transmitter 
distributor bases have no electrical con­

nections . Later designed bases and some early 
designed bases, however, have a cable with a 
connector at each end. These connectors are 
fastened to the base by brackets in a suitable 
location for connecting electrical circuits from 
the transmitter distributor to an associated elec­
t rical service unit cable. 

Typical ASR Transmitter Distributor Base 

© 1967 by Teletype Corpor ation 
All rights r eserved 
Printed in U.S. A. 
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28 TRANSMITTER DISTRIBUTOR UNIT (LXD) 

DESCRIPTION AND PRINCIPLES OF OPERATION 
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1. 01 This section provides the description and 
principles of operation for the 5- and 

6-level 28 transmitter distributor unit (single 
contact). 

1. 02 All references in text to left or right, 
front or rear, up or down are made from 

a position in front of, and facing the unit. 

1. 03 The single contact 28 transmitter dis-
tributor unit (Figure 1) is an electrome­

chanical device, which reads code combinations 
perforated in tape, translates these combina­
tions into electrical impulses, and transmits 
them in the form of a 5- or 6-level, start-stop 
permutation code to one or more receiving sta­
tions. 

1. 04 The unit can be used as a component in a 
self-contained set, in an Automatic Send­

Receive Set (ASR), or in a gang-mounted ar­
rangement. 

Figure 1 - Typical 5- Level Transmitter 
Distributor Unit 

© 1959 by Teletype Corporation 
All rights reserved 
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CLUTCH TRIP MAGNET ASSEMBLY 

START-STOP TIGHT-TAPE CONTACT ASSEMBLY 

TAPE FEED WHEEL 
ASSEMBLY 

MAIN BAIL 

Figure 2 - Transmitter Distributor Unit (Cover Plate, Top Plate 
and Tape Guideplate Removed) 

SENSING PINS 

APE-OUT PIN 

APE-OUT 
CONTACT 
ASSEMBLY 



1. 05 The transmitter distributor uses a single 
camshaft to start, and sequentially per­

form, the functions of sensing the intelligence 
stored in a perforated tape. An electrical con­
tact is linked to certain mechanisms to translate 
the intelligence sensed into pulses of current 
(marking) and no current (spacing). The unit 
accepts either chadless or fully perforated tape 
(Figure 4). 

1. 06 The signal generator assembly (Figure 
12) includes a contact toggle assembly, 

a drive link, a cover, and an eccentric for ad­
justing the signal contacts. The signal contacts 
may be made of either tungsten or gold-plated 
tungsten. 

Note: Gold-plated contacts may be used for 
both standard applications (including those 
with data sets) and special low-level applica­
tions. However, once used for standard ap­
plication, they may not be suitable for special 
low-level application. 

2. FUNCTION AND CONFIGURATION 

FUNCTION 

2. 01 The basic operation of the transmitter 
distributor is to mechanically sense per­

forated tape and transfer the information to the 
signal generator, which performs the actual sig­
nal transmission (Figure 2). 

2. 02 The transmitter distributor can be 
thought of as having two basic functions. 

The transmitter (tape reader) senses or reads 
the punched code combinations in the tape and 
transfers this data mechanically to the distrib­
utor. The distributor (signal generator) converts 
the parallel signal from the transmitter into 
sequential, start-stop signals for distribution 
on line. 

CONFIGURATION 

2. 03 The following operating mechanisms of 
the transmitter distributor are contained 

between three parallel plates. 

(a) The tape sensing mechanism which con-
sists of a bank of sensing pins, (5 or 6 

depending on the code level) each with its 
corresponding transfer lever and latchlever 
(Figures 2 and 3 ). 

(b) The main shaft assembly, (Figures 2 and 
3) which is centrally located in the lower 

portion of the unit, has ~he outer race of each 

ISS 1, SECTION 573-127-101TC 

ball bearing clamped to the respective front 
and rear plates. The main shaft assembly 
consists of multiple cams, eccentrics, and a 
clutch. Motor power to the shaft is obtained 
from an external source and is controlled by 
the clutch and the clutch trip magnet assembly. 

(c) A tape feed mechanism that accommo-
dates either chadless or fully perforated 

tape. 

(d) A tape-out pin (Figure 2), located to the 
right of the sensing pins, stops trans­

mission if there is no tape in the sensing head 
(Figure 5). 

(e) A quick disconnect 36-pin terminal or 
plug which aligns with its mate on a base, 

facilitates making electrical connections 
(Figure 3). 

(f) A nyl~:m insulating screw is mounted on 
the connector bracket and adjusted to 

align with, and actuate the "Line Shunt Switch" 
on the associated base (Figure 3 ). 

2. 04 The tape lid has the following compo­
nents : 

(a) A three-position'controlleverfor manual 
control of the unit. The lever positions 

are FREE, STOP, and RUN. 

(b) A pair of adjustable guides (Figure 5) for 
aligning and locating 11/16- or 7 /8-inch 

wide tape over the feed wheel. An index line 
is scored in the tape guides 0.600 inch (6 char­
acters) ahead of the sensing pins to aid in 
aligning the tape. 

(c) A tight-tape device on the tape lid stops 
transmission if the tape becomes taut or 

tangled. 

(d) A spring-loaded tape lid (Figure 5) that 
snaps open when the red tape lid release 

pluriger is depressed. 

ELECTRICAL CIRCUITS 

2. 05 The transmitter distributor has two elec-
trical circuits, the clutch trip magnet 

circuit and the signal circuit. The clutch trip 
magnet circuit consists of the clutch trip magnet 
coils which are in series with the tape-out, 
start-stop, and tight-tape contact assemblies. 
The signal circuit consists of the transmitter 
signal generator contacts wired to provide neu­
tral operation. 
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36-PIN TERMINAL CONNECTOR 

INSULATING SCREW 

Figure 3 - Transmitter Distributor Unit (Bottom View) 
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Figure 4- Standard 5-Level Perforated Tapes 

A. Control Circuits CONTROL LEVER 

2. 06 The control circuit (clutch trip magnet) 
operates from the following power 

sources: 

(a) 115 v ac _2:10% 60 cycles. 

(b) 120 v de +10% with suitable external re­
sistance.-

(c) 50 v de +10% with suitable external re­
sistance:-

2. 07 The tight-tape, tape-out, and manual 
control mechanisms operate contact as­

semblies which are in series with the clutch 
trip magnet assembly. Actuation of any one of 
these devices opens the clutch trip magnet cir­
cuit, causing the clutch to become disengaged, 
and the transmitter to go into an idle line con­
dition. 

Note: Overload protection must be provided 
externally to the unit. 

TAPE LID 

TIGHT-TAPE BAIL 

Figure 5 - Tape Gnideplate 
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1 UNIT 11 UNIT 11 UNIT 11 UNIT 11 UNIT 11 UNIT IL 42 UNITS 

14-------7. 42 UNITS OF TIME J 
SIGNALING CODE 

TRANSMISSION 
SEQUENCE 

{
ALWAYS 

START SPACING 

J MARKING 
NO. 1 l_SPACING 

{
MARKING OR 

NO. 2 SPACING 

{
MARKING OR 

NO. 3 SPACING 

{
MARKING OR 

NO. 4 SPACING 

{
MARKING 

NO. 5 SPACING 

{
ALWAYS 

STOP MARKING 

__ ] STARTI NO._l_l NO. 21_NO~ 31 NO. 41 ~~~~-~~p--' ------
GRAPIDC REPRESENTATION OF LETTER "Y" 

F1GURES - ? : . 3 ' af# 8 • ( ) . , 9 01 4 0 5 7 ~ 2 I 6 .. I <= I ~ ,.. 

LETTERS I! O:Lt.. ~ a:: ci 
A 8 c 0 E F G H I J K L M N 0 p a R S T u v w X y z c..)_j ~ ~ Lt.. 

1 
...., ...., ::> I~ ::> ~ ::> :::> .) :) 

,... :> :> ::> I~ I~ I"' ..J 

2 ::> 1 .... 
..J 

~ 

I~ 
.... :>:> ...., :)I"""' .) :) ::>~ ... 

FEED HOLES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 !J ::>:::> :> :::> ) J I~ .) 
4 :>:: !\ ::> '"'I ::> ..J ~~ l_.,.l 

5 
...., I:> : ....... I) .) :> .) ...., .) I"' '.) "J ::> I:> :> Q 1-.J ~ ..J 

CODE HOLE COMmNA TIONS OF TYPICAL CHARACTER ARRANGEMENT 

Figure 6 - Start-Stop Signaling Code 
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~ . I TAPE l 
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•~ TRANS~ER 1........._.1 TRANSFER !.....a.. 
-, LEVERS r-r"...... BAIL ~ 

• 
LOCKING 

BAIL 

• 
PULSE 
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~ 

~ 

STABILIZER 

SIGNAL f 
!GENERATO , 

I 
SIGNAL cmcuiT I 
60MA DC I 
20MA DC + 

MAIN BAIL RESET DRIVE 
ARM 

ECCENTRIC 

TRANSFER OF INTELLIGENCE 

TRANSFER OF MOTION 

CONNECTION 

Figure 7 - Functional Block Diagram of 
Transmitter Distributor Unit 
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B. Signal Circuit 

2. 08 The signal contacts in the signal gener­
ator operate efficiently at a signal line 

current of: 

60 milliamperes +10% de 
20 milliamperes ~10% de 

2. 09 The signal code transmitted is a 5- or 
6-level start-stop neutral code (Figure 

6) consisting of current and no-current intervals 
or pulses. A marking pulse is a measured inter­
val of time during which current flow is permitted 
through the closure of a contact. A spacing pulse 
is a measured interval of time during which the 
current flow is interrupted through the opening 
of a contact. The start and stop pulses are nec­
essaryto keepthe receiving apparatus synchro­
nized with the transmitter. 

3. TECHNICAL DATA 

OPERATING 

3. 01 Operating data for the unit includes: 

Code . . . . . . . . . . . . . . . . 5- or 6-level. 

Operating speeds ... various speeds up to 
100 wpm. Speed is varied by making external 
gear changes. 

Tape . . . . . . chadless or fully perforated. 

Motor power . • . from external motor unit. 

ELECTRICAL 

3. 02 Electrical requirements for the clutch 
trip magnets can be summarized as fol­

lows with the control circuit operating from the 
following. external sources: 

(a) 115 v de _:10% 60 cycles. 

(b) 120 v de +10% with suitable external 
resistance:-

(c) 50 v de +10% with suitable external 
resistance: 

PHYSICAL 

3. 03 The approximate physical dimensions for 
the unit are: 

Width . .............. . 
Depth . •..•....•...... 
Height ............... . 
Weight ••.•.......•... 

7-1/2 inches 
3-5/8 inches 

5 inches 
7 pounds 
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4. GENERAL OPERATION 

4. 01 The following paragraphs describe the 
general operation of the 28 transmitter 

distributor unit. In conjunction with these para­
graphs see Figure 6, Functional Block Diagram 
of Transmitter Distributor Unit for pertinent 
information about unit operation. 

4. 02 The operating cycle starts with the trans-
mitter distributor in the idle signal line 

condition, the drive motor running, tape in the 
unit, and the external portions of the transmit­
ter distributor circuits complete. Move the 
control lever (Figures 5 and 8} tothe RUNposi­
tion. This positioning energizes the clutch trip 
magnet by completing the circuit through the 
start-stop and tight-tape contact assembly. 
Thus, the contact closes to complete the clutch 
trip magnet circuit, energizes the magnet, and 
pulls the armature up. The armature bail exten­
sion (Figure 9) cams the main bail latchlever 
about its pivot post to release the main bail. 

4. 03 The clutch tripbail is reset by an eccen-
tric on the main bail. The eccentric 

rides in the slot of the clutch tripbail. When 
the eccentric on the spring biased main bail 
cams the clutch tripbail, the tripbail, in turn, 
moves the clutch trip lever {Figure 9) away from 
its latch. When the main bail is released, the 
clutch tripbail is also released by the intercon­
nection. The main bail swings up drawn by the 
main bail spring and causes two actions to occur. 

4. 04 First, the main bail raises the feed pawl 
(Figure 10} one tooth on the feed wheel 

ratchet. Secondly, the main bail permits the 
sensing pins to rise to read the perforations in 
the tape. If any of the sensing pins sense a per­
foration in the tape they extend upward through 
the perforations until stopped by the spacer on 
the main bail, and in extending upward rotate 
their associated transfer levers up. 

4. 05 In rotating upward, the transfer lever 
extensions are brought above the line of 

action of the blade on the locking bail. If any of 
the sensing pins do not sense a perforation in the 
tape, the associated transfer levers remain 
stationary. The extensions on these transfer 
levers remain below the line of action of the 
locking blade on the locking bail (Figure 11). 

4. 06 During the movement of the main bail, 
the clutch tripbail pivots on its axis and 

pushes the clutch trip lever away from the shoe 
release lever to engage the clutch and start the 
camshaft rotating (Figure 9 ). 

Page 9 



SECTION 573-127-101TC 

4. 07 As the camshaft continues its rotation, 
the high part of the locking bail cam 

moves away from the locking bail and permits 
the locking bail to be pulled up by its spring. In 
its upward travel, the locking blade of the bail 
is positioned between the lower extension of the 
selected transfer levers and locks them into 
position (Figure 11}. 

4. 08 Further rotation of the main shaft moves 
the lobe of the start cam into position so 

it cams its respective transfer lever. Since the 
start transfer lever has no sensing pin, the lever 
is always in the spacing position. The start trans­
fer lever upper finger hooks the upper side of the 
transfer bail and causes it to pivot clockwise. 
The transfer bail extension (Figure 12) moves 
the signal generator drive link causing the toggle 
to open the marking contact and close the spacing 
contact in the signal generator contact assembly. 
The extension, in moving to the spacing position, 
forces the marking latch on the stabilizer (Fig­
ure 13) out of its way and continues its travel 
far enough to let the spacing latch fall into the 
latching position simulating a detent action. 

4. 09 The shaft continues its rotation until the 
cam forthe first pulse (Figure 14) cams 

its transfer lever. Depending on the position of 

the transfer lever finger, upper or lower, the 
transfer bail (Figure 15} is rotated if the pulse 
to be transmitted is not the same as the preced­
ing pulse. If the preceding pulse is the same, no 
action occurs because the bail has previously 
been rotated. However, if the preceding is dif­
ferent, the extension on the transfer bail moves 
the drive link and causes the toggle to open the 
closed contact and close the open contact. The 
extension also forces its way past the latch and 
continues its way until the opposite latch on the 
stabilizer can fall into position. 

4. 10 The action of the cams for the second, 
third, fourth, and fifth pulses follow the 

action of the first pulse in order and repeat the 
same action as described for the first pulse 
(Figure 14). 

4. 11 The cam for the stop pulse follows that 
of the fifth pulse and the train of action 

is the same as that of the first pulse except that 
the stop pulse has no sensing pin, and its transfer 
lever is blocked. Thus, its lower finger always 
hooks the transfer bail causing a marking pulse 
on the completion of each character. 

4. 12 The tape feed pawl (Figure 17) advances 
the tape feed ratchet one tooth against 

the action of the ratchet detent roller. The tape 

START-STOP AND TIGHT-TAPE 
CONTACT ASSEMBLY 

START-STOP BAIL 
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TIGHT-TAPE INTERMEDIATE 
ARM ASSEMBLY 

TIGHT-TAPE CONTACT 
OPERATING ARM 

CONTROL LEVER 

~TIGHT OR TANGLED 
~ ...--.... TAPE BAIL 

Figure 8 - Start-Stop and Tight-Tape Switch Mechanisms 
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CLUTCH TRIP MAGNET ASSEMBLY 

ARMATURE BAIL 
EXTENSION 

TAPE FEED PAWL 

/ 

/ 

/ 
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/ 

/ 

I 
I 

~TRIP LEVER BAIL 
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CLUTCH TRIP 
LEVER 

I 'CLUTCH 
/ LA TCHLEVER 
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Figure 9 - Function Control Mechanism 
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TAPE FEED WHEEL 

FEED WHEE 
RATCHET 

MAIN BAIL 
LATCH EXTENSION 

'(.\~ l FEED PAWL SPRING 

Figure 10 - Tape Feed Mechanism (Rear View) 

feed ratchet is part of the tape feed wheel. The 
tape feed wheel advances the tape one character. 
The ratchet detent roller bears between two 
teeth on the ratchet and serves to hold the feed 
wheel and tape in position during the sensing 
portion of the operating cycle. 

4. 13 Since the clutch tripbail does not latch, 
the drive arm moves again to its upper 

position. In so doing, repetition occurs when 
the main bail swings up, and the main shaft starts 
to rotate until the unit runs out of tape. 

STOPPING THE ACTION 

4. 14 The code sensing pins cannot differentiate 
between a no tape condition and perfora­

tions; therefore, the unit operates as if five 
perforations were sensed and goes through the 
actions previously described. However, if the 
tape-out sensing pin senses that there is no tape 
in the unit, the tape-out pin moves upward, lift­
ing the swinger pad of the tape-out contact as­
sembly and opens the clutch trip magnet circuit. 

4. 15 Since the tape out contacts are in series 
with the start-stop and tight-tape con­

tacts, the clutch trip magnet becomes de-ener­
gized and releases its armature. This action 
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permits the armature extension to pivot out of 
its blocking position and allows the main bail 
latchlever to be moved by its spring (Figure 9). 

4. 16 As the main bail is latched, the clutch trip 
lever blocks th~ clutch shoe lever. When 

the clutch shoe lever is blocked the inertia of 
the mechanism causes the clutch to rotate far 
enough to permit the clutch latch to fall into the 
notch on the clutch cam disc. 

5. CLUTCH OPERATION 

A. Clutch Engaged 

5. 01 The clutch is engaged (Figure 18) by 
releasing the lower end of lever B. The 

upper end of lever B pivots about its ear C (which 
bears against the upper end of the secondary shoe) 
and moves its ear D, and the upper end of the 
primary shoe, toward the left until the shoe 
makes contact with the drum at point E. As the 
drum turns counterclockwise, it drives the pri­
mary shoe downward, so that it again makes 
contact with the drum, this time at point F. 
There, the combined forces acting on the pri­
mary shoe cause it to push against the secondary 
shoe at point G. The lower endof the secondary 
shoe then bears against the drum at point H. The 
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UNSE 

TRANSFER 
LEVER 

~li'T .~CTED~ 

PIN 

~ <f'~• LOCKING BAIL SPRING 
LOCKING BAIL 

Figure 11 - Locking Bail and Transfer Lever Mechanisms 
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SUPPRESSOR 

SPACING CONTACT FEED WHEEL RATCHET 
MARKING CONTACT 

SIGNAL GENERA TOR 
-. ......... 'Y,.-r..: LINK 

..,RANSFER LEVER 

Figure 12 - Transfer Lever and Signal Generator Mechanisms 
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revolving drum acts to drive this shoe upward 
so that it again makes contact with the drum at 
point I. Since the forces involved are multiplied 
at each succeeding step, the final force developed 
at point I is very great. This force is applied 
to the lug J on the clutch cam disc causing it to 
turn in step with the drum. The cam disc on the 
clutch, connected to the camshaft, imparts a 
rotary motion to the cam assembly. 

B. Clutch Disengaged 

5. 02 The clutch is disengaged (Figure 19) by 
bringing together lug A on the clutch cam 

disc and the lower end of the clutch shoe lever 
B. The upper end of lever B pivots about its ear 
C and allows its other ear D to movetoward the 
right. The upper spring then pulls the two shoes 
together and away from the drum. 

6. TAPE LID OPERATION 

A. Opening 

6. 01 When the tape lid release plunger {Fig­
ure 20) is pressed, the shaft portion of 

the plunger presses against the tape lid plunger 

TRANSFER BAIL 
STABILIZER I EXTENSION 

SPRING . 

MARKING LATCH 

FRONT PLATE 

Figure 13 - Transfer Bail Stabilizer 
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MAIN BAIL ECCENTRIC 

LOCKING BAIL CAM 

START CAM 
STOP CAM 

NO. 1 CAM 
NO.2 CAM 

NO, 3 CAM 
NO. 4 CAM 

NO. 5 CAM 

CLUTCH 
ASSEMBLY 

Figure 14 - Clutch Camshaft Assembly 

bail extension causing the bail to pivot. The 
bail, in pivoting, moves its latching extension 
from under the tape lid latching post to swing 
down under action ofits spring. Sincethe latch­
ing post is mounted on the tape lid behind the 
pivot point and below the tape guideplate, it 
causes the main part of the tape lid to swing up­
ward (open) when the post swings downward. 

B. Clo3ing 

6. 02 The tape lid is manually closea by press-

'') 

') 

') 

) 

ing it down against the tape guideplate. ) .. 
As the tape lid is closed, the latching post swings ,, 
up and cams the latching extension out of its way 
until it passes the end of the extension which then 
is pulled under the post, by spring action, latch-
ing the post and tape lid. 

7. CONTROL LEVER 

RUN POSITION 

7. 0 1 To start transmission, the transmitter 
distributor unit must be in an idle signal 

line condition, the drive motor running, tape in 
the unit, and the external portions of the trans­
mitter distributor circuits complete. .Move the 

.·\ 
'"J 

,) 
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TAPE FEED WHEEL 
MAIN BAIL 

CLUTCH TRIP BAIL ECCENTRIC POST 

TAPE FEED PAWL 

LOCKING BAIL BLADE 
FRONT PLATE 

TRANSFER BAIL 

Figure 15 - Front Plate Assembly (Rear View) 
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MAIN BAIL ASSEMBLY 

TAPE FEED WHEEL 

SENSING ~· NS-

CAMSHAFT 

DRIVE ARM ECCENTRIC 

Figure 16 - Main Bail and Drive Arm Mechanism 

Page 16 



( 

v 

t
o.•~.·· 

( 

( 

( 

( 

( 

DEPRESSOR BAIL onnn.Tr 

INTERMEDIATE 
EXTENSION ARM 

TAPE-OUT PIN DEPRESSOR 

TAPE FEED PAWL 
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RATCHET DETENT 
ROLLER BAIL 

,.JY• RATCHET AND FEED 
WHEEL ASSEMBLY 

SENSING PIN 

TAPE-OUT CONTACT 
ASSEMBLY 

Figure 17 - Freewheeling and Tape-Out Mechanisms 
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''') 

~-j~ I '~'< CLUTCH DISC LUG .··~ 

PRIMARY SHOE \ '2.'!. f I I • .'.'!/ { SECONDARY SHOE 

) 

'------------CLUTCHSHOELEVER 

Figure 18 - Clutch - Engaged 

') 

DRUM •~ ~ I \''0.), CLUTCH DISC LUG T I \\\\ \ 

.. ,) 
PRIMARY SHOE \ '~\', l • J I • iifj / SECONDARY SHOE 

.. ,., 
:'::# 

UTCH SHOE LEVER 

J 
.. 

., Figure 19 - Clutch- Disengaged 
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control lever to the RUN position. This posi­
tioning energizes the clutch trip magnet by com­
pleting the circuit through the start- stop and 
tight-tape contact assembly. Thus, the contact 
closes to complete the clutch trip magnet circuit, 
energizes the magnet, and pulls the armature 
up. The armature bail extension then cams the 
main bail latchlever about its pivot post to re­
lease the main bail. 

STOP POSITION 

7. 02 When the control lever is pushed to its 
center or STOP position, the cam surface 

of the lever cams the start- stop lever bail caus­
ing the bail to pivot. As the bail pivots, its 
extension cams the swinger pad upward on the 
start- stop contact assembly opening the contacts. 
This action breaks the circuit to the clutch mag­
net assembly causing the armature to drop to 
its unattracted (unenergized) position. 

FREE POSITION 

7. 03 When the CONTROL lever is placed in 
the FREE position, ie, freewheeling 

position, the cam surface of the lever cams the 
start- stop lever bail causing the bail to pivot. 
As the bail pivots, its extension cams the swinger 
pad on the start-stop assembly upward opening 

TAPE GUIDEPLA TE 
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the contacts, and breaking the circuit to the 
clutch magnet assembly. The start- stop lever 
pushes the feed pawl and the ratchet detent roller 
away from the feed ratchet allowing the feed 
wheel to rotate freely. 

7. 04 The start- stop lever extension also cams 
the intermediate bail extension arm which 

rotates the intermediate bail. The intermediate 
bail, in rotating, allows the spring-loaded tape­
out pin depressor bail to follow. The depressor 
bail with its mechanism is mounted on a bracket 
attached to the front plate. The result of this 
caroming action is the depressing of the tape-out 
sensing pin to a flush or below flush position 
relative to the tape guideplate. The position of 
the tape-out sensing pin allows free passage of 
the tape under the tape lid (Figure 5). 

8. TAPE CONDITIONS 

TIGHT OR TANGLED TAPE 

8. 01 A tight or tangled tape raises the tight 
tape bail arm (Figure 5 ). The bail pivots 

and its extension cams the tight-tape intermedi­
ate arm assembly to which the tight tape arm 
is attached. When the arm assembly is caromed, 
the associated tight tape arm lifts the swinger 
on the start-stop, tight-tape contact assembly 

• 21" b \\ I J))/ 
PLUNGER BAIL 'v.-?'Kii li;\ 

~ ,/ ~ ... ,, ,, ·'~/ TAPE LID 
LATCHING POST LATCHING EXTENSION 

,<,Sf~' / PLUNGER BAIL 

Figure 20- Tape Lid Mechanism (Bottom View) 
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up, opening the clutch trip magnet circuit, caus­
ing transmission to stop. 

TAPE-OUT SENSING PIN 

8. 02 The tape-out sensing pin (Figure 17) is 
to the right and slightly forward of the 

five aligned tape sensing pins. When the tape­
out sensing pin is in a depressed position, the. 
circuit is closed, and the unit transmits. Thus, 

Page 20 
20 Pages 

with tape in the unit and the tape lid down, the 
tape holds the tape-out pin in a depressed posi­
tion and the circuit is complete. 

8. 03 When no tape is present, the tape-out 
sensing pin thrusts up into a hole provided 

in the tape lid. The rising of the pin opens the 
tape-out assembly contacts, which opens the 
clutch magnet circuit, and transmission stops. 

") 

'') 

')·.·.·.· 
' 

) 

.) 

.).: 
<ii 

.. ,~) 



TELETYPE CORPORATION 
Skokie, Illinois, U.S. A. 

SECTION 573-118-lOOTC 
Issue 1, February, 1964 

28 TYPING REPERFORATOR 

DESCRIPTION AND PRINCIPLES OF OPERATION 

CONTENTS PAGE 

1. GENERAL ... . ............. . 2 

2. DESCRIPTION ............... . 3 

GENERAL .................. . 3 

ROTARY MOTION DISTRIBUTION ... 3 

SELECTING MECHANISM ....... . 4 

TYPEWHEEL AND POSITIONING 
MECHANISM. . . . . . . . . . . . . . . . . 4 

PRINTING, RIBBON FEED, AND 
PERFORATING MECHANISMS . . . . . 4 

FUNCTION BOX . . . . . . . . . . . . . . 5 

FRAME ASSEMBLY. . . . . . . . . . . . 5 

VARiABLE FEATURES. . . . . . . . . . 5 

3. TECHNICAL DATA . . . . . . . . . . . . 6 

APPROXIMATE DIMENSIONS . . . . . 6 

SIGNAL . . . . . . . . . . . . . . . . . . . . 6 

TAPE...................... 6 

PRINTED CHARACTERS. . . . . . . . . 6 

A. Chadless. . . . . . . . . . . ..... . 
B. Fully Perforated .......... . 

6 
6 

OPERATING SPEEDS . . . . . . . . . . . 6 

SIGNALING CODE . . .......... . 7 

4. GENERAL OUTLINE OF 
OPERATION ................ . 8 

5. SELECTION ................ . 8 

GENERAL ................ . . . 8 

CONTENTS PAGE 

RECEPTION AND TRANSLATION. . . 8 

A . Selecting Cam-Clutch and 
Trip Assembly. . . . . . . . . . . . 8 

B. Clutch Operation . . . . . . . . . . 12 
C. Selector Operation . . . . . . . . . 13 

ORIENTATION. . . . . . . . . . . . . . . . 14 

TRANSFER.... . . . . . . . . . . . . . . 15 

Figure 1 - 28 Typing Reperforator Unit 

6. MOTION FOR TYPING AND 
PERFORATING . . . . . . . . . . . . . . . 15 

GENERAL. .. . . . . . . . . . . . . . . . . 15 

FUNCTION CAM-CLUTCH AND 
CLUTCH TRIP ASSEMBLY. . . . . . . 15 

ROCKER BAIL 16 

© 1964 by Teletype Corporation 
All rights reserved. 

Printed in U.S. A. Page 1 



SECTION 573-118-100 

CONTENTS PAGE 

7. TYPIN'G . . . . . . . . . . . . . . . . . . . . 17 

GENERAL . . . . . . . . . . . . . . . . . . 17 

TYPEWHEEL POSITIONIN'G . . . . . . 18 

A. General . . . . . . . . . . . . . . . . . 18 
B. Rotary Positioning . . . . . . . . . . 20 
C. Axial Positioning . . . . . . . . . . . 22 
D. Correction. . . . . . . . . . . . . . . . 25 
E. Letters-Figures Shift . . . . . . . . 25 

PRINTIN'G. . . . . . . . . . . . . . . . . . . 26 

RIBBON FEEDIN'G . . . . . . . . . . . . . 27 

8. TAPE PERFORATIN'G AND 
FEEDIN'G . . . . . . . . . . . . . . . . . . . 27 

GENERAL................... 27 

PERFORATING- FULLY-
PERFORATED UNITS. . . . . . . . . . . 27 

PERFORATIN'G- CHADLESS 
UNITS. . . • . . . . • . . . . . . . . . . . . . 28 

FEEDIN'G - FULLY -PERFORATED 
AND CHADLESS UNITS. . . . . . . . . . 30 

9. VARIABLE FEATURES.......... 30 

CONTACT ASSEMBLIES......... 30 

A. Selector Mechanism Timing 
Contacts . . . . . . . . . . . . . . . . . 30 

B. Letters-Figures Contacts. . . . . . 30 
C. Signal Bell Contacts . . . . . . . . . 32 
D. End of Feed Out Timing 

Contacts . . . . . . . . . . . . . . . • . 32 
E. Code Reading Contacts. . . . . . . . 32 
F. Timing Contacts . . . . . . . . . . . . 32 

UNIVERSAL FUNCTION BLADE.... 32 

PRINT SUPPRESSION ON 
FUNCTION . . . . . . . . . . . . . . . . . . 32 

INTERFERING LETTERS TAPE 
FEED OUT....... . . . . . . . . . . . 32 

A. General . . . . . . . . . . . . • . . . . 32 
B. Initiation . . . . . . . . . . . . . . . . . 33 
C. Termination . . . . . . . . . . . . . . 33 
D. Solenoid Operation . . . . . . . . . . 33 

Page 2 

CONTENTS 

REMOTE CONTROL NON­
INTERFERING BLANK TAPE 

PAGE 

FEED OUT.................. 34 

A. General . . . . . . . . . . . . . . . . . 34 
B. Initiation. . . . . . . . . . . . . . . . . 34 
C. Metering. . . . . . . . . . . . . . . . . 34 
D. Tripping and Punch Blocking . . . 35 
E. Storage. . . . . . . . . . . . . . . . . . 36 

REMOTE CONTROL NON­
INTERFERING LETTERS TAPE 
FEED OUT..... ... .. . ....... 36 

AUTOMATIC NON-INTERFERING 
LETTERS FEED OUT . . . . . . . . . . 36 

A. General . . . . . . . . . . . . . . . . . 36 
B. Initiation. . . . . . . . . . . . . . . . . 37 
C. Metering and Feed Out . . . . . . . 37 
D. Non-Interference . . . . . . . . . . . 37 

BACK SPACE MECHANISMS. . . . . . 37 

A. General . . . . . . . . . . . . . . . . . 37 
B. Manual Back Space (Fully 

Perforated Tape) . . . . . . . . . . . 39 
C. Manual Back Space (Chadless 

Tape). . . . . . . . . . . . . . . . . . . 39 
D. Power Drive Back Space . . . . . . 39 

1. GENERAL 

1.01 The 28 typing reperforator is an electro-
mechanical unit which records informa­

tion on tape, both as printed characters and as 
code perforations. The information is received 
from a signal line in the form of an electrical 
signaling code (teletypewriter code), which is 
translated into mechanical motions to type and 
perforate the tape. The typing reperforator is 
available in two variations: The fully-perforated 
tape unit (Fig. 4) and the chadless tape unit 
(Fig. 2). A number of variable features are 
also available. 

1.02 Unless stated to the contrary, references 
in the text to "left" or "right" indicate 

the operator's right or left, facing the front of 
the unit, the selector mechanism at the right 
and the punch mechanism at the left. In illustra­
tions, unless specifically labeled otherwise, it 
is assumed that the equipment is being viewed 
from the front. Pivot points are shown in the 
drawings by circles or ellpses which are solid 



black to indicate fixed points and crosshatched 
to indicate floating points. 

1.03 The unit is referred to as being in the 
idling condition when the main shaft is 

turning, the signal circuit is closed, so that no 
message is being received. The unit is referred 
to as running open when the main shaft is turn­
ing and no signal is applied to the selector mag­
nets. 

2. DESCRIPTION 

GENERAL 

2.01 The fully-perforated tape typing reper­
forator unit prepares fully punched tape 

and prints between the feed holes (Fig. 4). The 
chadless- tape typing reperforator prepares 

TYPE 
WHEEL 

PUNCH 
MECHANISM 

PERFORATING 
MECHANISM 
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partially punched (hinged chad) tape and prints 
along the upper edge of the tape (Fig. 2). Ex­
cept for these differences, the units are other­
wise identical. The following paragraphs de­
scribe the mechanisms that comprise the units. 
Refer to Figures 2, 3, and 4. 

ROTARY MOTION DISTRIBUTION 

2.02 Rotary motion from an external source 
is received by a main shaft and distrib­

uted by two cam-clutch assemblies. E.xternal 
changes in speed of the driving power, through 
a gear shift mechanism or gear changes, per­
mit changes from 60 to 75 or 100 words per 
minute in the typing reperforator oi>erating 
speed. A rocker bail further distributes the 
motion to the mechanisms involved iii printing 
and perforation. 

TAPE FEED 
WHEEL 

SELECTOR 
MECHANISM 

POWER DRIVE 
BACKSPACE 
MECHANISM 

Figure 2 - 28 Typing Reperforator Unit- Chadless Tape (Left Front View) 
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MAIN SHAFT 

REMOTE CONTROL 
NON -INTERFERING 

LETTERS TAPE 
FEED OUT 

MECHANISM 
(BLANK TYPE NOT 

ILLUSTRATED) 

SELECTOR 
MECHANISM 

Figure 3 - 28 Typing Reperforator Unit - Fully Perforated Tape (Left Rear View) 

SELECTING MECHANISM 

2.03 A selecting mechanism, which includes 
a two- coil magnet wired to the signal 

line, converts the electrical code combinations 
into mechanical arrangements which govern the 
printing and perforation. The magnet may be 
wired in series for 0.020 ampere operation or 
in parallel for 0.060 ampere operation. A range 
finder permits adjustment of the selector in re­
lation to the s ignaling code. 

TYPEWHEEL AND POSITIONING MECHANISMS 

2. 04 The characters used in printing are em-
bossed on a bakelite typewheel which 

may be replaced to obtain different type faces 
and character arrangements. Controlled by the 
selecting and transfer mechanisms, axial and 

Page4 

rotary positioning mechanisms in conjunction 
with a correcting mechanism select the proper 
characters by moving the typewheel. 

PRINTING, RIBBON FEED, AND PERFORAT­
ING MECHANISMS 

2. 05 Aprinting mechanism utilizes a hammer 
to drive the tape and inked ribbon against 

the typewheel and imprint the selected char­
acters. 

2.06 The ribbon is advanced by a ribbon-feed 
mechanism. A perforating mechanism 

steps the tape, punches feed holes and perfo­
rates chadless (or fully perforated) code holes 
corresponding to the code pulses received by 
the selecting mechanism. The tape is threaded 
by means of a handwheel. 



SHIELDED 
CABLE 

AUTOMATIC 
NON -INTERFE 

LETTERS TAPE 
FEED OUT 

MECHANISM 

SPROCKET 
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36 POINT AXIAL 
RE CE P TACLE POSITIONING 

MECHANISM 

CORRECTING 
MECHANISM 

ROCKER BAIL 
ASSEMBLY 

·FRAME 

Figure 4 - 28 Typing Reperforator Unit (Front View) 
(Fully-Perforated Tape) 

2.07 Printing and perforating occur simulta-
neously at a punch block, but the char­

acters are printed six spaces to the right of the 
corresponding code combinations. The type­
wheel is retracted at the end of each operation 
to make the last printed character visible. 

FUNCTION BOX 

2.08 A function box enables the unit to per­
form various auxiliary functions includ­

ing the letters-figures shift, unshift on space 
and signal bell. 

FRAME ASSEMBLY 

2.09 A cast frame provides mounting facili­
ties for the various mechanisms which 

comprise the typing reperforator. The frame 
is in turn mounted on associated equipment 

through which the necessary electrical and mo­
tive power connections are made. A 36-point 
connector for all electrical input requirements 
is pr ovided. 

VAR1ABLE FEATURES 

2. 10 A number of variable features are avail-
able with the typing reperforator. These 

features, some of which are described below 
a nd in par. 5, enable the unit to perform special 
operations and may be installed either at the 
factory or in the field. 

(a) Contact Mechanisms - These mecha-
nisms furnish electrical pulses for re­

mote use. They include timing, code reading, 
and audible and visual indicator actuating 
contacts. 
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(b) Backspace Mechanisms - Two basic 
types are available: manual and power 

drive. They are used to retract the tape 
in order to erase (obliterate) an error. 

(c) Tape Feed-Out Mechanisms - Several 
different methods permit the inclusion 

of a predetermined length of blank or letters­
perforated tape following the perforation of 
a message. The extra length of tape facili­
tates tape handling. Normally, the interfering 
tape feed out mechanism operates at the end 
of a message . A message can not be received 
during the feed out period. The non-interfer­
ing tape feed out mechanisms have provisions 
for operating messages that are received 
during the feed-out period. The mechanisms 
may be operated automatically, manually, or 
by x,-emote control. 

(d) Print Suppression on Function - This 
feature prevents the printing of a pre­

determined character when the character or 
function is selected. 

(e) Universal Function Blade - This blade 
contains removable tines so that it may 

be coded to accommodate any desired func­
tion box requirement. 

2 . 11 A variation of the typing reperforator 
unit is a unit that contains an additional 

shaft that enables its perforator and typing 
mechanisms to be operated at a different speed 
from that of its selecting mechanism. It is used 
in applications such as the Automatic Send-Re­
ceive Set and is described in another publication. 

OPERATING SPEEDS 

Unit 
Code 7.00 7.00 7.00 7.00 7.42 

O. P .M. 390 428.6 636 643 368 

Baud 45 .5 50.0 74 .2 75.0 45.5 

Pulse 
Lgth 0.022 0.020 0.0135 0.0133 0.022 

Freq 22.75 25.0 37.1 37 .5 22 .75 

Char . 
Per 
Sec . 6.5 7.1 10.6 10.7 6.0 

Words 
Per 
Min. 65 71.4 106 107 60 
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3. TECHNICAL DATA 

APPROXIMATE DIMENSIONS 

Width . . . . . . . . . . . . . . . . . . 7-1/ 2 inches 
Depth . . . . . . . . . . . . . . . . . . 6-1/ 2 inches 
Height. . . . . . . . . . . . . . . . . . . . . 8 inches 
Weight . . . . . . . . . . . . . . . . . 7-1/ 2 pounds 

SIGNAL 

Code . . . . . . . Sequential, 5-level, start-stop 
Current . . . . . . . . . . 0.020 or 0.060 ampere 

TAPE 

Type . . . . . . . . . . Standard communications 
Width . . . . . . . . . . . . . . . . . . . 11/ 16 inch 
Perforations ....... Five-level, chadless or 

fully perforated (deter­
mined by unit) 

Holes/ inch . . . . . . . . . . . . . . . . . . . . . . 10 
Feed holes and code holes in line 

PRINTED CHARACTERS 

A. Chadless 

Height 
Standard . . 
Maximum .. 

Width 
Standard ... 
Maximum. 

B. Fully Perforated 

Height ... . 
Width .... . 

7.42 7.42 7.42 

404 460 600 

50.0 56 .9 74.2 

0.020 0.0175 0.0135 

25.0 28.45 37.1 

6.7 7.7 10.0 

67.3 75 100 

7.50 

364 

45 .5 

0.022 

22.75 

6.1 

60.6 

7.50 

400 

50.0 

0.020 

25 .0 

6.7 

66.6 

0.120 inch 
0.193 inch 

0.075 inch 
0.085 inch 

0.100 inch 
0.046 inch 

7.50 

600 

75.0 

0.0133 

37.5 

10.0 

100 
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SIGNALING CODE (Fig. 5) 

3.01 The typing reperforator operates on the 
principle of electromechanical conver­

sion of message characters (see Fig. 5) in 
terms of a signal code. Teletypewriter equip­
ment utilize the Baudot code, a five-unit start­
stop signaling code, in which each character or 
function is represented by a combination of 
marking current and spacing current time in­
tervals. In a polar signal circuit, intervals dur­
ing which current flows in a positive direction 
are referred to as marking elements, and in­
tervals during which current flows in the oppo­
site direction as spacing elements. In a neutral 
signal circuit, intervals during which current 
flows in the circuit are referred to as marking 
elements, and intervals during which no current 
flows as spacing elements. 

3.02 Every code combination includes five 
elements that carry the intelligence, each 

of which may be either marking or spacing. The 
intelligence elements are preceded by a start 

ISS 1, SECTION 573-118-100 

element (always spacing) and are followed by a 
stop element (always marking). The start and 
stop elements provide for mechanical synchro­
nization between the transmitting and receiving 
equipment. A graphic illustration of the mark­
ing and spacing element in each sequence ap­
pears in Fig. 5. All five elements are marked 
in the letters code. The blank code is comprised 
of five spacing elements. 

3.03 The total number of permutations of a 
five unit code is two to the fifth power, 

or 32. In order to transmit more than 32 char­
acters and functions, a letters-figures shift op­
eration is designed into the equipment. This 
permits each permutation, excluding those used 
to shift and unshift the apparatus, to represent 
two characters or functions. 

3.04 The typing reperforator may operate with 
a 7.00, 7.42, or 7.50 unit transmission 

pattern (see Operating Speeds in par. 3). The 
signaling frequency is expressed in dot cycles 
per- second, one cycle consisting of a positive 

7.42-UNIT TRANSMISSION PATTERN TRANSMISSION SEQUENCE 

s 

FIGURES - ? : $ 3 ! att 

LETTERS A B C D E F G H 

I • • • • • 2 • • • FEED HOLES 0 0 0 0 0 0 0 0 

3 • • • 4 • • • • • 
5 • • • 

START- ALWAYS SPACING 

NO. 1 - MARKING OR SPACING 

NO. 2 - MARKING OR SPACING 

NO. 3 - MARKING OR SPACING 

NO. 4 - MARKING OR SPACING 

NO. 5 - MARKING OR SPACING 

STOP- ALWAYS MARKING 

FOR GRAPHICAL REPRESENTA­
---------111 TION OF LETTER ''Y",SEE FIG.6 

a. 

8 ' ( ) ' 9 ~ I 4 (). 5 7 ; 2 I 6 • ll < - I '+' ~ 
>C I.Lt 

N 0 p Q R S z ~ oC u: 0 oC <!) I J K L M T U v w X y 
0 .J ~ s i£: 

• • • • • • • • • • • • • • • • • • • • • • • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
(TYPICAL CHARACTER ARRANGEMENT) b. 

Figure 5 - Signaling Code 
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current pulse followed by a negative current 
pulse. The equipment speed in baud is equal to 
twice the frequency. Speed in words per minute 
is roughly equivalent to one- sixth the operations 
per minute. 

3.05 Marking elements in the intelligence code 
are represented by holes and spacing 

elements by the absence of holes. The row of 
smaller holes between the second and third 
levels are tape feed holes and do not enter into 
the code permutation. 

4. GENERAL OUTLINE OF OPERATION 

4.01 The relationship of the operating mech-
anisms of the 28 typing reperforator are 

illustrated in the block diagram (Fig. 6). Rotary 
motion from an external source is applied to the 
main shaft through a sprocket driven by a timing 
belt (Fig. 7). The main shaft rotates constantly 
as long as the unit is under power. An 0.020 or 
0.060 ampere signal to the selector magnet is 
externally supplied. External electrical cir­
cuitry is supplied through a 36-point connector 
at the rear of the unit (see Fig. 3). 

4.02 The signaling code combinations, such 
as the combination representing the 

graphic Y, plotted at the left of Fig. 6, are ap­
plied to the selecting mechanism. The start 
pulse of each code combination causes the se­
lector, through a trip assembly, to trip the se­
lecting cam-clutch. The main shaft then im­
parts motion to the cam-clutch throughout the 
selecting cycle. The cam-clutch mechanism, 
in turn, transfers timed motion to the selector, 
which converts the intelligence pulses of the code 
combination into a corresponding mechanical 
arrangement. Near the end of the selecting cy­
cle, the cam-clutch actuates the function trip 
assembly. The latter trips the function cam­
clutch to operate the printing and perforating 
mechanisms. The selecting cam-clutch is then 
disengaged and remains inoperative until the 
next code combination is received. 

4.03 The function cam-clutch, driven by the 
main shaft, imparts motion to the rocker 

bail throughout the function cycle. The rocker 
bail transfers the motion to the perforating 
mechanism, the positioning mechanisms, the 
tape feed mechanism and the printing mech­
anism. 

4.04 The transfer mechanism, having received 
their arrangement from the selector, 

causes positioning of the axial and rotary posi-
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tioning mechanisms, which select the type-wheel 
character to be printed. 

4.05 The punch slides, having received their 
arrangement from the selector, cause 

the punch pins to perforate code holes in the 
tape corresponding to the code pulses received 
by the selecting mechanism. Late in the function 
cycle, the tape feed parts advance the tape one 
character space. The function cam-clutch is 
then disengaged and remains stationary until 
again tripped by the selecting cam-clutch or by 
a tape feed-out mechanism. The operations of 
the reperforator may overlap if the code com­
binations are being received fast enough. For 
example, while the perforating mechanism is 
punching the code combination, advancing the 
tape and the printing mechanism is printing, the 
selecting mechanism may be processing the 
next code combination. 

5. SELECTION 

GENERAL 

5.01 The selecting mechanism, made up of a 
selector (5.07), a clutch trip assembly 

(Fig. 8) and a cam-clutch (Fig. 7), translates the 
signaling code combinations into mechanical 
arrangements which govern tape printing and 
perforation. The electrical pulses comprising 
each code combination are applied to a magnet 
of the selector. The magnet, through an arma­
ture, controls the clutch trip assembly and the 
parts associated with translation. The cam­
clutch transfers timed motion to the selector 
and also trips the function cam- clutch. By 
means of a range finder assembly (Fig. 8), the 
selecting mechanism can be adjusted to sample 
the code elements at the most favorable time 
for optimum operation. The mechanical ar­
rangements produced by the selecting mechan­
ism are passed on through the transfer mech­
anism to control the positioning and printing 
mechanisms (5.12) and through the punch slides 
to control the perforating mechanism (5.09). 

RECEPTION AND TRANSLATION 

A. Selecting Cam-Clutch IUld Trip Assembly 
(Fig. 7 and 8) 

5.02 The selecting cam-clutch assembly in-
cludes (from right to left in Fig. 7) the 

clutch, the stop arm bail cam, the fifth, the 
fourth and the third selector cams, the cams for 
the spacing and the marking lock levers, the 
second and the first selector cams, the selector 
reset ball cam and the function trip cam. The 
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SELECTING CAM-CLUTCH 
I 

SPROCKET 

r- ------'----
RESET BAIL CAM NO. l SELECTOR CAM 

FUNCTION CAM-CLUTCH 

BALL BEARING 

NO. 2 SELECTOR CAM 

NO. 5 SELECTOR CAM 

(LEFT SIDE VIEW) 

Figure 7 - Main Shaft 

cam clutch is controlled by the selector through 
the clutch trip assembly (Fig. 8). During the 
time in which the signal circuit is closed (mark­
ing), the selector magnet coils are energized 
and hold the selector armature up against the 
magnet pole pieces. In this position, the arma­
ture blocks the start lever, and the cam-clutch 
is held stationary between the stop arm and 
latch lever. 

5.03 When a code combination is received, the 
start element (spacing) de-energizes the 

magnet, and the selector armature under tension 
of its spring moves down out of the way of the 
start lever. The start lever turns clockwise 
under spring pressure and moves the stop arm 
ball into the indent of the start cam (Fig. 8). As 
the stop arm ball rotates about its pivot point, 
the attached stop arm is moved out of engage­
ment with the clutch shoe lever. The selecting 

cam-clutch engages and begins to rotate coun­
terclockwise. The stop arm ball immediately 
rides to the high part of the cam, where it re­
mains to hold the start lever away from the ar­
mature while the intelligence pulses of the code 
are received and processed by the selector (5.07 
to 5.09). 

5.04 When the stop element at the end of the 
code combination is received, the arma­

ture is pulled up and blocks the start lever. 
Thus the stop arm ball is prevented from drop­
ping into the low part of its cam, and the attached 
stop arm is held in position to stop the clutch 
shoe lever. When the clutch shoe lever strikes 
the stop arm, the inertia of a cam disk causes 
it to continue to turn untU its lug makes contact 
with the clutch shoe lever. At this point, a latch 
lever drops into an indent in the cam disk, and 
the clutch is held disengaged untU the next code 
combination is received. 
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STOP ARM BAIL CAM 

INDEXING 
LOCK STUB RANGE SCALE 

MAIN 
SHAFT 

CLUTCH DISK 

RANGE FINDER 
SECTOR 

STOP ARM 
BAIL 

CLUTCH SHOE LEVER 

CAM DISK LUG 
"' STOPARM 

Figure 8 - Range Finder and Selecting Cam- Clutch Assembly 

B. Clutch Operation (Fig. 9 and 10) 

5.05 The clutch drum is attached to and ro-
tates in unison with the main shaft (Fig. 

7). In the disengaged position, as shown in 
Fig. 10, the clutch shoes do not contact the 
drum, and the shoes and cam disk are held sta­
tionary. Engagement is accomplished by mov­
ing the stop arm (Fig. 8) away from the clutch 
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and thus releasing stop lug A and the lower end 
of shoe lever B (Fig. 9). The upper end of 
lever B pivots about its ear C, which bears 
against the upper end of the secondary shoe, and 
moves its ear D and the upper end of the primary 
shoe toward the left until the shoe makes con­
tact with the notched inner surface of the ro­
tating drum at point E. As the drum turns coWl­
terclockwise, it drives the primary shoe down-
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ward so that it again makes contact with the 
drum at point F. There, the combined forces 
acting on the primary shoe cause it to push 
against the secondary shoe at point G. The lever 
end of the secondary shoe then bears against the 
drum at point H. The drum drives this shoe 
upward so that it again makes contact with the 
drum at point I. The forces involved are mul­
tiplied at each of the preceding steps. The ag­
gregate force is applied through the shoes to 
the lug J on the clutch cam disk, and the disk 
and attached cam turn in unison with the drum. 

Figure 9 - Clutch, Engaged 

Figure 10- Clutch, Disengaged 
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5.06 Disengagement is effected when the lower 
end of shoe lever B strikes the stop arm 

(Fig. 8). Lug A and the lower end of the shoe 
lever are brought together (Fig. 9), and the UP­
per end of lever B pivots about its ear C and 
allows its other ear D to move toward the right. 
The upper spring then pulls the two shoes to­
gether andaway from the drum. The latch lever 
seats in the indent in the cam disk (5.04) and the 
cam is held in its stop position until the clutch 
is again engaged. 

C. Selector Operation (Fig. 7, 8 and 11) 

5.07 The selector assembly consists primarily 
of two magnet coils (Fig. 8), an arma­

ture and associated bails, levers and latches 
(Fig. 11). Five linkages, each of which consists 
of a selecting lever, a push lever and a punch 
slide latch, link the selector cam with the punch 
slides. Since the linkages are identical, only 
the No.4 is shown in its entirety in Fig. 11. As 
the selecting elements of the code combination 
are applied to the magnet, the cam actuates the 
selecting levers. When a spacing element is re­
ceived, a marking lock lever is blocked by the 
end of the armature, and a spacing lock lever 
swings to the right above the armature and locks 
it in the spacing position until the next signal 
transition occurs. Extensions on the marking 
lock lever prevent the selecting levers from 
following their cams. When a marking element 
is received, the spacing lock lever is blocked by 
the end of the armature, and the marking lock 
lever swings to the right below the armature and 
locks it in the marking position until the next 
signal transition occurs. During this marking 
condition, the selecting levers are not blocked 
by the marking lock lever extensions, but are 
permitted to move against their respective 
cams. The selecting lever that is opposite the 
indent in its cam, while the armature maintains 
a marking condition, swings to the right, or se­
lected, position, and the end of an associated 
push lever falls off a step on the selecting lever. 

5.08 As the cam rotates, the selecting levers, 
together with any selected push levers, 

are moved to the left by the high part of their 
respective cams, where they remain until the 
next code combination is received. The un­
selected push levers remain to the right. When 
the next code combination is received, a selector 
reset bail, lifted by its cam (Fig. 11), strips the 
selected push levers from the selecting levers, 
and the push levers are returned to the right by 
their springs. 
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SELECTOR RESET BAIL 

MARKING 
LOCK LEVER 

CAMS 

NO. 4 PUNCH SLIDE 

PERFORATOR RESE'I' BJI..lL 

Figure 11 - Selector 

5.09 The selected push levers, in moving to 
the left, rotate associated punch slide 

la1ches counterclockwise (Fig. 11). Just before 
the fifth push lever is selected, the selecting 
cam through the function trip assembly causes 
the perforator reset bail to release the punch 
slides (5 .12). The unselected latches retain 
their associated slides to the right, while the 
selected latches permit their slides to move to 
the left under spring tension. During the latter 
part of the function cycle, the reset bail :returns 
the punch slides to their unselected position 
(8.05). The latches under spring tension return 
to their unselected position when the push levers 
are repositioned at the beginning of the next se­
lecting cycle. 

ORIENTATION (Fig. 8) 

5.10 For optimum performance, the 
mechanism should be adjusted to 

the signaling code elements at the most: favor-
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able time. To make this adjustment, the oper­
marrrl:ns are established through the range 

provides a means of varying the 
time ol The obtaining of this optimum 

.itJ referred to as orientation. 

5. V/ben the range finder knob (Fig. 8} is 
'"'"",.'"'"" inward and rotated, its attached 

moves the range finder sector 
suJ>po.:rts the stop arm bail, stop arm and 

latch either clockwise or counterclock­
wise about t h selector cam-clutch. This 
mlilr4J;es the angular position at which the se­

stops with respect to the 
and spacing lock levers. When an op­

tirn.wn .is obtained, the range finder knob 
is released. lts irmer teeth engage the teeth of 

stud and held the range finder 
The setting may be 

scale opposite a fixed index 
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TRANSFER (Fig. 12) 

5.12 Near the end of each selecting cycle the 
transfer mechanism moves the intelli­

gence in the form of a mechanical arrangement 
from the punch slides to the function box and 
positioning mechanisms. Included in the mech­
anism are five linkages, each of which is asso­
ciated with a punch slide. A linkage consists of 
a transfer lever, a pulse beam and a bell crank. 
Since the linkages are similar only the No. 4 is 
shown in its entirety in Fig. 12. 

5.13 The linkages associated with the un­
selected punch slides (5.09) remain in 

their unselected position as shown in Fig.ll. 
However, the selected slides in moving to the 
left pivot the associated transfer levers which, 
in turn, move corresponding pulse beams clock­
wise (as viewed from above). The selected 
beams allow associated bell cranks under spring 
tension to pivot counterclockwise and lift at­
tached push bars. The push bars, in turn, con­
trol the positioning mechanisms. In the period 
of the last half of the function cycle, the se­
lected slides are moved back to the right (8.06} 
and return the linkages to their unselected 
position. 

{ 5.14 Slotted upper arms of the bell cranks 

( 

( 

( 

extend up into the function box and con­
trol its operation as described in (7.18). An 
additional bell crank, not associated with a 
transfer linkage, is specifically concerned with 
the letters-figures shift. 

6. MOTION FOR TYPING AND PERFORATING 

GENERAL 

6.01 The motion of the main shaft is conveyed 
to the mechanisms concerned with typing 

andperforationbythefunction mechanism, which 
is comprised of a cam-clutch (Fig. 7), a clutch 
trip assembly (Fig. 13) and a rocker bail (Fig. 
14). 

FUNCTION CAM-CLUTCH AND CLUTCH TRIP 
ASSEMBLY (Fig. 13) 

6.02 The trip assembly is shown in its un-
operated condition in Fig. 13. A follower 

lever rides on a function trip cam which is part 
of the selecting cam-clutch (Fig. 7). Near the 
end of the selecting cycle, as the main shaft 
rotates counterclockwise, the high part of the 
cam pivots the follower lever (Fig. 13) which, 
through an attached adjusting arm, rotates a 
main trip lever counterclockwise. A reset bail 

" 
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,.,.,/' NO. 4 TRANSFER LEVER 

Figure 12 - Transfer Mechanism 

trip lever attached to the main trip lever lowers 
the perforator reset bail and releases the punch 
slides (8 .02); and an upper arm of the main trip 
lever moves out of the way of a clutch release, 
which falls against a down-stop and rotates a 
trip shaft counterclockwise. Immediately, the 
low part of the trip cam allows the follower 
lever to return to its unoperated position, and 
the upper arm of the main trip lever moves 
down against the release. When the trip shaft 
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PUNCH SLIDE 

MAIN TruP LEVER 

"\---RESET LEVER 

FUNCTION 
CAM-CLUTCH 

ASSEMBLY 

Zlft\~'<"'tr II" TRIP SHAFT 

Figure 13 - Function Cam-Clutch and Clutch Trip Assembly 

is rotated by the release, it moves an attached 
clutch trip lever out of engagement with the 
clutch shoe lever. The clutch engages, and the 
cam-clutch begins its cycle. The internal op­
eration of the clutch is the same as that of the 
selector clutch, described in (5.05 and 5.06). 

6.03 About midway through the function cycle, 
an eccentric pin on the function cam lifts 

a reset arm, which rotates the trip shaft clock­
wise. The release is moved up and allows the 
main trip lever to fall against the adjusting 
arm and raise the reset bail. The eccentric 
pin then moves out from under the reset arm, 
and the release is permitted to return to its 
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unoperated position against the main trip lever. 
When the cam-clutch assembly completes its 
cycle, the clutch shoe lever strikes the trip 
lever, and the clutch is disengaged. 

ROCKER BAIL (Fig. 14} 

6 .04 The function cam and the rocker bail 
translate the rotation of the main shaft 

into simple harmonic motion, which the bail 
distributes to the follow~: 

(a) Ribbon feed mechanism 

(b) Perforator 
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RIBBON DRIVE ARM 
PERFORATOR DRIVE LINK 

LIFTER ROLLER 
(ON FUNCTION BOX) 

PUSH BAR ~:;co<'..~ 

OPERATING BLADE :J4./ 

MOUNTING BAIL- ~ 

UPPER ROLLER 

MAIN SHAFT 

PRINTING 
DRIVE LINK 

(REAR VIEW) 

Figure 14 - Rocker Bail Assembly 

(c) Correcting mechanism 

(d) Function box 

(e) Printing mechanism 

(f) Oscillating assembly 

(g) Push bars of the axial and rotary posi­
tioning mechanisms. 

The bail is shown in its home position in Fig. 
14. Each function cycle, the function cams bear 
against the rollers and cause the bail to rock 
to the right (as viewed from the rear in Fig.14) 
during the first part of the cycle and then back 
to the home position during the latter part of 
the cycle. 

7. TYPING 

GENERAL 

7.01 The characters used to type the received 
intelligence -letters, figures, and sym­

bols representing various functions - are em­
bossed on the cylindrical surface of the metal 
typewheel (Fig. 15). During the function cycle, 
the axial and rotary positioning mechanisms 
(Fig. 16 and 18), having received the intelli­
gence from the transfer mechanism, position 
the wheel so that the character represented by 
the received code combination is selected. Fol­
lowing typewheel positioning the correcting 
mechanism (Fig. 16 and 18) accurately aligns 
the selected character. Then the printing mech­
anism (Fig. 20), by means of a hammer, drives 
the tape and inked ribbon against the wheel and 
imprints the character. A ribbon feed mecha­
nism (Fig. 21) advances the ribbon and re-
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verses its direction of feed when one of two 
ribbon spools is depleted. Near the end of the 
function cycle the axial positioning mechanism 
retracts the typewheel and a ribbon guide so 
that the last printed character is visible. The 
letters or the figures code combination sets up 
an arrangement in the transfer mechanism 
which permits the function box (Fig. 19) to 
operate and cause the rotary positioning mech­
anism to shift the typewheel through 180 degrees 
of rotation. 

TYPEWHEEL POSITIONING 

A. General 

7.02 A typical typewheel character arrange-

a. 

ment is shown in Fig. 15 in which the 
wheel's cylindrical surface is shown rolled out 
into a plane. There are 16 longitudinal rows, 
each of which is made up of four characters 
numbered 0 to 4 from front to rear. The sur­
face is divided into two sections, a letters and 
a figures, each containing eight rows. The fifth 
row counterclockwise from the division line in 
both sections is numbered 0, and there are four 

FRONT VIEW SHOWING 16 LONGITUDINAL ROWS 
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rows in one direction from 0 numbered 1 to 4 
and designated as counterclockwise rows, and 
three rows in the other direction numbered 1 to 
3 and designated as clockwise rows. It should 
be noted that the clockwise and counterclockwise 
modifiers refer to the direction of rotation of 
the wheel to select the rows and not to their 
position on the wheel. 

7.03 Each printing operation (excluding those 
devoted to the letters-figures shift) be­

gins and ends with the typewheel in the home 
position of the section containing the character 
to be printed, i.e., with the No. 0 character of 
the No. 0 row at the point of contact of the print 
hammer. (Actually, inasmuch as the wheel is 

TYPEWHEEL 
SHAFT 

SPURGEAR~~ 

LEFT OUTPUT 
CONNECTING 

ROD 

TYPEWBEEL 
DRIVE 

ASSEMBLY 
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retracted to show the last printed character 
(7.11), the No. 0 character is slightly to the 
rear, but for this discussion it will be assumed 
that is at the point of contact.) During the print­
ing operation the axial and rotary positioning 
mechanisms, transferring separate but simul­
taneous motions to the wheel, position it so that 
the character represented by the received code 
combination is at the point of contact of the 
hammer at the time of printing. The rotary 
mechanism, which is controlled by the No.3, 4 
and 5 selecting elements of the code, revolves 
the wheel so as to select the proper row; and 
the axial mechanism, which is governed by the 
No. 1 and 2 elements, moves it forward and 
rearward along its axis so as to select the 

FIGURES PUSH BAR 

NO. 5 PUSH BAR 

CRANK PIN (FORMS 
FRONT ECCENTRIC 

PRIMARY 
ECCENTRIC 

SHAFT 

SECONDARY 
ECCENTRIC SHAFT 

(FORMS REAR 
ECCENTRIC) 

RIGHT OUTPUT 
CONNECTING ROD 

Figure 16 - Rotary Positioning Mechanism 

Page 19 



SECTION 573-118-100 

proper character in the row. Rotation of the 
typewheel to print in either the letters or the 
figures section is controlled by the No. 7 ele­
ment of the code. The letters-figures shift 
(7 .17), which consists of rotating the wheel 
eight rows from the home position of one sec­
tion to that of the other, requires a separate 
operation of the equipment and results in the 
printing of the letters or figures symbol. 

7.04 To illustrate the above, if the wheel is in 
the figures condition, as shown in Fig. 

16, and the numeral "5" is to be printed, there 
is no movement of the wheel during the printing 
operation, because "5" is already at the point 
of contact of the hammer. However, if the letter 
"I'" is to be printed, the signaling code for let­
ters must first be viewed to shift the typewheel 
eight rows to the letters home position. Then 
during the next operation it is rotated three 
rows counterclockwise and moved forward two 
characters so that "'" is at the point of contact 

of the hammer. Printing takes place, and the 
wheel is then returned to the letters home po­
sition. 

B. Rotary Positioning (Figs. 16 and 17) 

7. 05 The rotary positioning mechanism re-
volves the typewheel so that the row 

containing the character to be printed is aligned 
with the print hammer at the time of printing. 
Mounted on the front plate, the mechanism in­
cludes two eccentric assemblies as shown in 
Figs. 16 and 17. Each assembly includes a 
primary shaft, a section of which is formed into 
a pinion. A secondary shaft, mounted in the 
primary and offset from its center, forms an 
eccentric, referred to as the rear eccentric. 
A portion of the secondary shaft is also a pin­
ion, and a crank pin mounted on its disk-like 
forward surface forms a secondary, or front, 
eccentric. Each of the four pinions of the two 
eccentric assemblies is engaged by the rack of 

NO. 2 PUSH BAR 

NO. 1 PUSH BAR 

~ ................. NO.4 PUSH BAR 
,, )< 

AXIAL 
SECONDARY 

SHAFT 

Page 20 

'~~ ..... ..( '-..., NO. 5 PUSH BAR 
-..::::::::: ..... /'.,_ _LETTERS PUSH BAR 

. SECONDARY SHAFT 
PRIMARY SHAFT 

,,, ·- .............. NO. 3 PUSH BAR 
-.... ~::_: ..... _/'-.,, ......---.. OPERATING 

, BLADE 

Figure 17 - Pushbars and Eccentric Assemblies 

~) 

~) 

) 

) 

) 

"} 



( 

( 

( 

( 

( 

( 

(," 

a pushbar: the No. 3 bar engages the rear pin­
ion, and the No. 5 engages the right pinion. The 
left front pinion is engaged by both the letters 
and the figures pushbar. 

7. 06 The eccentric assemblies are linked to 
a typewheel shaft by a drive assembly 

as shown in Fig. 16. The typewheel is secured 
to the front of the shaft which is supported by a 
bearing housing mounted at the left rear of the 
front plate (Fig. 18). A spur gear which meshes 
with a typewheel rack rides on the shaft in a 
bearing housing. The shaft is free to move 
axially in the housings and the spur gear, but 
flats in its circumference which bear against 
flats in the gear ensure its rotating when the 
gear rotates. 

7.07 When in response to a marking pulse a 
push bar is lifted by its bell crank, as 

described in 5.13, the rocker bail operating 
blade (see Fig. 14 and 17) engages a slot in the 
bar and moves it to the left during the first part 
of the function cycle. The bar, by means of its 
rack and the mating pinion, rotates the associat­
ed eccentric one- half revolution where it is 
locked in position by a detent assembly while 
printing takes place. When the bail rocks back 
to the right during the latter part of the cycle, 
it returns the bar and eccentric to their home 
position where the eccentric is again detented. 
The preceding does not apply to the No. 5 push 
bar which is designed so that it is selected -
moved to the left - on spacing rather than on 
marking, nor to the left - front eccentric which 
affects the letters-figures shift (7 .17). In both 
assemblies one-half revolution of the rear ec­
centric results in its maximum vertical dis­
placement which is transferred through the 
front eccentric to a crank pin. Similarly, one­
half revolution of the front eccentric results in 
its maximum displacement being transferred to 
the crank pin. If both eccentrics are rotated, 
the displacement of the crank pin is equal to the 
algebraic sum of the two displacements which 
may be in either the same or opposite directions. 
Both assemblies are so designed that, if the 
displacement of the rear eccentric is taken to 
be one unit, the displacement of the front ec­
centric is four units. Four permutations are 
thus available: zero (neither eccentric dis­
placed), one unit (rear eccentric displaced), 
four units (front eccentric displaced) and five or 
three units depending on how the assembly is 
set up (both eccentrics displaced). 

7. 08 In the right assembly the home position 
of the rear eccentric is down and the 

home position of front eccentric is up (Fig. 17). 
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Thus their displacements are in opposite direc­
tions - up for the rear and down for the front -
and their aggregate displacement is three units 
downward. Any displacement occurring in the 
right assembly is imparted to the typewheel 
rack in equal quantity but opposite direction. 
For example, if the No. 5 pushbar is selected, 
it causes the right- rear eccentric to be dis­
placed, and one unit of upward motion is trans­
ferred through a right output connecting rod to 
the right end of a cross link (Fig. 16). The 
cross link pivots about a left output connecting 
rod and at its left end imparts one unit of down­
ward displacement to the typewheel rack. The 
rack rotates the spur gear, shaft and type wheel 
one row of characters clockwise from the home 
position, and the No. 1 clockwise row (Fig. 15) 
is presented to the print hammer at the time of 
printing. On its right stroke the No. 5 pushbar 
returns the eccentric and the typewheel to their 
home positions. In a similar manner, selection 
of the No. 3 pushbar results in a four unit down­
ward displacement of the right front eccentric 
and a four-row, counterclockwise rotation of the 
typewheel. Selection of both the three and five 
type bars results in a three-row, counterclock­
wise rotation of the typewheel. 

7. 09 The home position of the left- rear ec-
centric is up, and any displacement ap­

pearing in the left assembly is transferred to 
the typewheel rack in double quantity in the 
same direction. When the No. 5 pushbar is 
selected, the left-rear eccentric is displaced 
one unit downward. This movement is conveyed 
through the left- output connecting rod to the 
approximate nlid- point of the cross link. The 
cross link pivots about the right output connect­
ing rod and its left end imparts two units of 
downward movement to the typewheel rack 
which rotates the typewheel two rows clockwise 
from its home position. 

7.10 When both eccentric assemblies are dis-
placed, the motion occurring in the type­

wheel rack is equal to the algebraic sum of the 
motions resulting from each assembly. For ex­
ample, if the No. 3, 4 and 5 pushbars are all 
selected, three units of upward displacement 
from the right assembly and two units of down­
ward displacement from the left assembly occur 
as one unit (3-2 = 1) of upward displacement in 
the rack and a counterclockwise rotation of one 
row in the typewheel. If neither the No. 3, 4 nor 
5 pushbar is selected, the mechanism remains 
inactive and printing takes place in the No. 0 
row. Excluding the left-front eccentric, which 
is only used for the letters-figures shift, there 
are eight permutations available in the other 
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AXIAL CORRECTING 
PLATE 

CYLINDRICAL RACK 
ON SHAFT 

DRIVE BAIL (REAR VIEW) 

Figure 18 - Axial Positioning Mechanism 

three eccentrics, making it possible to select 
any of the eight rows in a given section (Fig. 
15). 

C. Axial Positioning (Figs. 17, 18 and 20) 

7.11 The functions of the axial positioning 
mechanism are to position the typewheel 

so that the proper character in the selected 
row is aligned with the hammer at the time of 
printing and to retract the typewheel and ribbon 
guide at the end of the function cycle so that 
the last-typed character is visible. The mech­
anism mounts on an axial bracket supported by 
the frame and the front plate and includes an 
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eccentric assembly similar to those of the 
rotary positioning mechanism (Figs.17 and 18). 
Two eccentrics, a lower whose pinion is driven 
by the No. 1 pushbar and upper whose pinion is 
driven by the No. 2 pushbar, rotate in a horiz­
ontal plane in bearing housings attached to the 
bracket. The eccentric assembly is linked to 
the typewheel shaft by an axial output rack and 
sector as shown in Fig. 18. 

7.12 The selection of either the No. 1 or No. 2 
pushbar results in the maximum dis­

placement toward the rear of the associated 
eccentric, and the eccentrics are so designed 
that, if the displacement of the lower is taken 
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to be one unit, that of the upper is two units. 
Again four permutations are available at the 
crank pin: zero (neither eccentric displaced), 
one unit (lower eccentric displaced), two units 
(upper eccentric displaced) and three units (both 
eccentrics displaced). 

7.13 If during a function cycle neither push­
bar is selected, no motion occurs in the 

axial positioning mechanism with the exception 
of that resulting from the oscillating assembly 

ROCKER BAIL 

({) 

rtJ 

(7.14), and the No. 0 character of the selected 
row is aligned with the hammer at the time of 
printing (Fig. 15). On the other hand, if the No. 
1 pushbar is selected, it causes the lower ec­
centric to revolve and one unit of displacement 
to be transferred by the crank pin to the axial 
output rack. The rack moves to the rear and 
passes the motion to the axial sector which 
pivots counterclockwise (as viewed from above~ 
The right end of the sector, by means of a cyl­
indrical rack in the typewheel shaft, moves the 

PIVOT ARM 

Figure 20 - Printing Mechanism 
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typewheel one character forward from its home 
position. The No. 1 character is printed, and 
when the push bar reverts to its unselected po­
sition it returns the axial linkage and typewheel 
to their home position. If the No. 2 push bar is 
selected the No. 2 character is printed, and if 
both push bars are selected, the No. 3 character 
is printed. The cylindrical rack has no lead, 
and the shaft can thus be rotated while being 
moved axially. 

7.14 With each cycle of the function clutch, 
an oscillating drive link transfers from 

the rocker bail an unselected motion to an oscil­
lating drive bail (Figs. 18 and 20). This move­
ment is passed by toggle links to an oscillating 
bail and the sector pivot. The effect of this ac­
tion is to introduce a separate motion to the 
sector tending to cause it to pivot about the 
teeth on the output rack. During the fore part of 
the function cycle, if no axial push bar is select­
ed, the right end of the sector is moved forward 
slightly and positions the No. 0 character for 
printing. At the end of any cycle the sector re­
tracts the typewheel slightly so that the last 
printed character is visible. Concurrent with 
the above operation, a ribbon oscillating lever 
is made to pivot about its left end and with each 
cycle project and retract the ribbon guide which 
would obstruct the view of the character (Fig. 20). 

D. Correction (Figs. 16 and 18). 

7.15 After the typewheel has been positioned 
by the axial and rotary positioning mech­

anisms, the selected character is more ac­
curately aligned for printing by the correcting 
mechanism which compensates for any play and 
backlash in the positioning linkages. Each func­
tion cycle the rocker bail transfers motion 
through a correcting drive link to a correcting 
clamp and shaft (Fig. 18). The shaft pivots a 
rotary correcting lever (Fig. 16) which is 
equipped with an indentation that engages a 
tooth in a typewheel rack. There is a tooth in 
the rack for each row of characters (16 in all), 
and they are so correlated with the typewheel 
that when a tooth is engaged by the corrector 
its row is accurately aligned with the print 
hammer. Axial correction, which is accom­
plished simultaneously, is similar to rotary 
correction: the drive link rotates an axial cor­
recting plate counterclockwise (as viewed from 
the above), and a roller mounted on the plate 
engages a notch in the axial sector (Fig. 18). 
Thus the typewheel is accurately aligned in 
both fields of motion just before printing takes 
place. During the latter part of the function 
cycle, a correcting drive link spring returns 
the correcting mechanism to its home position. 
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7.16 Since the rocker bail is the source of 
motion for both the push bars and the 

positioning mechanisms, correction must take 
place at a point near enough to the extreme 
travel of the bail that it does not interfere with 
the movement of the typewheel rack or axial 
sector. In addition, because the rocker bail 
controls the tripping of the print hammer, which 
occurs very late in the bail's stroke, it becomes 
necessary to utilize the time between the tripping 
of the hammer and its striking the paper to ac­
complish correction. The delay in actuating the 
correcting mechanism is effected by allowing 
a drive stud on the rocker bail to slide in an 
elongated slot in the correcting drive link during 
the early part of the cycle. 

E. Letters-Figures Shift (Figs. 16 and 19) 

7.17 The purpose of the letters-figures shift 
is to rotate the typewheel from the home 

position of one section to that of the other (Fig. 
15). It is effected by means of the function box 
mechanism which is made up of a number of 
assemblies mounted on two plates located at the 
upper rear of the typing reperforator (Fig. 19). 
When the unit is in the letters condition, as 
shown in Figures 16 and 19, and the figures 
code combination (12-45) is received, the trans­
fer mechanism sets up the figures arrangement 
in the bell cranks during the selecting cycle 
(5.12). Then, as the rocker bail moves from its 
home position during the first part of the function 
cycle, a lifter roller under spring pressure fol­
lows a caroming surface on the rear arm of the 
bail (Fig. 19), and the lifter allows letters and 
figures function blades to move down and, by 
means of tines on their lower surface, feel for 
an opening in the slotted upper arms of the bell 
cranks. 

7.18 The slot arrangement of the No. 1, 2, 4 
and 5 bell cranks are identical and per­

mit the entry of both function blades when all 
are selected. However, on receipt of the figures 
code combination, the No. 3 bell crank permits 
entry of the figures blade while blocking the 
letters blade. In moving all the way down, the 
figures blade encounters a projection of a fig­
ures arm assembly and causes the arm assem­
blies to shift from their letters to figures posi­
tion. A yield arm extension attached to the 
figures arm assembly pivots a figures exten­
tion arm away from the letters-figures bell 
crank. A letters extension arm under spring 
tension rotates the bell crank clockwise (Fig. 
19) and the bell crank lifts the letters and fig­
ures push bars. As the bail reaches its ex­
treme position, the lifter is caromed up and 
raises the function blades. 
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Figure 21 - Ribbon Feed Mechanism 

7.19 While the letters-figures bell crank is 
being positioned by the function box, 

the No. 1, 2 and 4 push bars are selected, the 
typewheel is moved two rows clockwise and 
three characters forward, and the figures sym­
bol is printed (7.05 - 7.11). On its return 
stroke, the rocker bail operating blade encoun­
ters a shoUlder on the figures push bar (which 
was lifted as described above) and moves the 
bar to the right as viewed from the front in 
Figures 16 and 17. The common pinion moves 
the letters push bar to the left, and the left­
front eccentric shifts from its up to clown posi­
tion. Since the typewheel has been displaced 
two rows clockwise during the first part of the 
cycle, it is rotated six more rows to the figures 
home position. As the bail returns to its home 
position during the last half of the cycle, a lock 
lever toggle linkage {Fig.19) prevents the lifter 
roller from following its caroming surface, and 
the lifter holds the. function blades up so they do 
not drop onto the bell cranks. As the bail nears 
its home position, a trip post riding on the oscU­
lating drive link strikes a lock release arm, 
buckling the toggle linkage and permitting the 
lifter roller to again fall on the bail caroming 
surface. 
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7.20 In a manner similar to that described 
above, when the letters code combination 

(12345) is received, the function box causes the 
letters-figures bell crank to lower the letters 
and figures push bars. The wheel is rotated 
two rows counterclockwise during the first part 
of the cycle and six more rows to the letters 
home position during the last part of the cycle, 
and the letters bar is moved to the right. The 
preliminary two-row rotation of the typewheel, 
which is made possible by selecting the No. 5 
push bar on spacing rather than marking, pro­
vides less throw and smoother operation than 
would be possible if the complete eight-row 
displacement were effected during the latter 
part of the cycle. Each· operation the lifter 
permits the function blades to move down and 
feel for an opening, but except for the shift 
operations they are blocked by slotted arms of 
the bell cranks. 

PRINTING (Fig. 20) 

7.21 After the typewheel has been positioned 
and corrected, the pr~ mechanism 

supplies the impact which drives the paper and 
ribbon against the selected character. It ef-

,., 
·~ 

,?) 

) 

,} 

..·.,~ o;;;# 



(" 

(' 

(' 

( 

{ 

( 

( 

fects this operation by means of a print hammer 
which is mounted on a shaft supported by a 
bracket attached to the typewheel bearing hous­
ing. In its unoperated condition, as illustrated 
in Fig. 20, the hammer is held against an ac­
celerator by a relatively weak spring. The ac­
celerator is mounted on the hammer shaft and 
is retained by a printing latch in its upper po­
sition against the tension of a relatively strong 
spring. 

7.22 The rocker bail, during the fore part of 
the function cycle, moves a printing drive 

link to the right (as viewed from the rear in 
Fig. 20) and causes a pivot arm to rotate clock­
wise. The arm lowers a trip link which slides 
in an elongated slot. Near the end of the rocker 
bail's travel, the trip link pivots the latch which 
releases the accelerator. Under the spring 
tension, the accelerator snaps down and impels 
the hammer upward. The face of the hammer 
drives the tape and inked ribbon up against the 
typewheel and imprints the selected character 
on the tape. The accelerator does not follow the 
hammer through the complete printing stroke. 
Near the end of its travel, the accelerator en­
counters a projection on a latch bracket, and 
inertia carries the hammer the rest of the way. 
As the rocker bail returns to its home position, 
it causes the trip link to move up, release the 
latch and return the accelerator to its latched 
position. 

RIBBON FEEDING (Fig. 21) 

7.23 The characters are typed in ink supplied 
by an inked ribbon which is held between 

the tape and the typewheel by a guide and ad­
vanced by the ribbon feed mechanism (Fig. 21). 
The path of the ribbon is down to the right off 
the top of a right spool, under a right roller, 
through right pins on the reversing arm, through 
the guide, up through left pins on the reversing 
arm, over a left roller, and to the right over the 
top of a left spool. 

7.24 Each function cycle, as the rocker bail 
nears the end of its left travel, a roller 

mounted on its forward arm pivots a drive arm 
clockwise. The drive arm lifts a feed pawl 
which advances the ribbon by rotating a ratchet 
on one of the ribbon spools one tooth. A retain­
ing pawl under spring tension detents the ratchet 
while the feed pawl, during the latter part of the 
function cycle, is lowered so as to engage the 
next tooth. Each operation, the ribbon is ad­
vanced in this manner until the ribbon feed 
mechanism is reversed. 
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7.25 When a spool is almost depleted, a rivet 
in the ribbon encounters pins on the re­

versing arm, and the stress applied through 
the ribbon as it is rolled on the other spool 
pivots the arm. As the pawl assembly is low­
ered at the end of the next operation, an exten­
sion strikes the reversing arm, and the pawl is 
shifted against the other ribbon spool ratchet. 
The pawl's rounded lower extension pivots a 
reversing lever which shifts the retaining pawl 
so that it engages the opposite ratchet. The 
ribbon will then feed in the opposite direction 
untilagain reversed. A detent holds the revers­
ing arm in position until its next reversal. 

8. TAPE PERFORATING AND FEEDING 

GENERAL 

8.01 The perforating mechanism punches feed 
holes, advances the tape and perforates 

combinations of code holes corresponding to the 
code combinations received from the selector. 
Intelligence is received from the selector by the 
punch slides, which select proper pins in a punch 
block assembly (Figs. 22 and 23). Motion from 
the rocker bail is distributed to the pilis and the 
tape feeding parts by a main bail assembly which 
includes a toggle bail, a toggle shaft, a slide 
post, toggle links, drag links, and the punch 
slide reset bail. 

PERFORATING- FULLY-PERFORATED 
UNITS (Fig. 22) 

8.02 As described in 6.02, near the end of th~ 
selecting cycle, the reset bail is lowered 

and releases the five punch slides (Fig. 23). The 
selected slides move to the left, and the unselec­
ted slides are retained to the right by their 
latches. In the selected position, a projection 
of each slide extends over the slide post. Since 
a feed hole is perforated every operation, the 
punch slide associated with the feed- hole punch 
pin is designed so that it is always in a selected 
position. During the first part of the function 
cycle, the rocker bail moves to the left and, by 
means of a drive link and rocker arm, rotates 
the toggle shaft and bail counterclockwise. Tog­
gle links attached to the front and rear of the 
bail lift the slide post and move the reset bail 
to the left. The selected slides are carried up­
ward by the post and force the associated pins 
through the tape. The slides pivot about the 
same point as the drag links, and thus become 
an integral part of the main bail assembly dur­
ing the perforating stroke. Approximately mid­
way through the function cycle, the function trip 
assembly lifts the reset bail. 
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Figure 22 - Perforating Mechanism - Fully Perforated Unit 

8.03 During the last half of the cycle, the tog-
gle bail is rotated clockwise pulling the 

slide post down and lowering the selected punch 
slides. The punch slides, which engage notches 
in their respective punch pins, pull the punch 
pins down below the tape. The main bail as­
sembly and the selected punch slides and their 
associated punch pins move as a unit during the 
perforating stroke. The opening in the die block 
above the tape, through which the pins protrude, 
are circular so that the entire hole is punched. 
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8.04 A chad chute, mmmted on the reperfo­
rator punch block, mates with a chute on 

the base, and carries the chad punched from the 
tape into a chad container. 

PERFORATING - CHAD LESS UNITS (Fig. 23) 

8. 05 As described in 6 02, near the end of the 
selecting cycle, the reset bail is lowered 

and releases the five punch slides (Fig. 23 ). The 
selected slides move to the left, and the unselec-
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Figure 23 - Perforating Mechanism - Chadless Tape Unit 
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ted slides are retained to the right by their 
latches. In the selected position, a projection 
of each slide extends over the slide post. During 
the first part of the function cycle, the rocker 
bail moves to the left and, by means of a drive 
link and rocker arm, rotates the toggle shaft 
and bail counterclockwise. Toggle links attached 
to the front and rear of the bail lift the slide 
post and move the reset bail to the left. The 
selected slides are carried upward by the post 
and force the associated pins through the tape. 
The slides pivot about the same point as the 
drag links, and thus become an integral part of 
the main bail assembly during the perforating 
stroke. A retractor bail, which engages notches 
in the punch pins, is pivoted clockwise as the 
pins move up through the tape. Approximately 
midway through the function cycle, the function 
trip assembly lifts the reset bail. 

8.06 During the last half of the cycle, the tog-
gle bail is rotated clockwise and lowers 

the punch slides. The reset bail, moved to the 
right by the toggle links, drives the slides back 
to their unselected positions, where it holds 
them until the next operation. The retractor 
bail, under spring pressure, holds the punch 
pins down against the slides until the pins are 
retracted below the tape. The notches in the 
pins are long enough to allow the retractor bail 
to pivot its full amount without liftir.g the unse­
lected pins against the tape, but are short enough 
to permit the bail to serve as a downstop for the 
pins, and thus hold them in the block. A com­
pression spring is mounted on the No. 3 punch 
pin, and four tension springs are hooked to the 
slide post and the retractor bail. The main bail 
assembly, the retractor bail, and the selected 
slides and punch pins move as a unit during the 
perforating stroke, and the retractor bail tension 
springs are not part of the load on the toggle 
shaft. The openings in the block above the tape, 
through which the selected pins protrude, are 
semi-circular, so that only the rear portion of 
the hole is severed. 

FEEDING- FULLY-PERFORATED AND 
CHADLESS UNITS 

8.07 Tape feeding is accomplished after per-
foration during the last half of each func­

tion cycle. The tape is threaded down through a 
tape guide and then up between a feed wheel and 
die wheel {Figures 22 and 23). A feed pawl 
driven by the toggle bail acts upon a ratchet and 
rotates the feed wheel which, by means of pins 
and a slot in the die wheel, advances the tape 
one character at a time. A detent with a roller 
that rides on the ratchet holds the feed wheel 
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and tape in position during perforation. The 
detent and feed pawl springs are so positioned 
that the pressure of the detent on the ratchet is 
high during the first half of the cycle (to hold 
the tape in position during perforation), but is 
low during idling and the last half of the cycle, 
to facilitate tape threading and feeding. A tape 
shoe retains the tape on the feed wheel, and a 
guide spring holds it back against a reference 
block so that the feed holes are punched a uni­
form distance from the edge. The tape is 
stripped from the feed wheel by a stripper 
plate, passes into the punch block where it is 
printed and perforated, and finally emerges at 
the left. A guide spring, by holding the tape 
back against a reference surface on the block, 
maintains a uniform relationship between the 
code perforations and the edge of the tape. 

9. VARIABLE FEATURES 

CONTACT ASSEMBLIES 

A. Selector Mechanism Timing Contacts 
(Fig. 24) 

9. 01 Operating in conjunction with an additional 
cam mounted on the selector cam as­

sembly, this timing contact set {break-make 
transfer) operates each cycle of selection. The 
actuating lever maintains a relationship with 
the rest position of the selector cam, because 
its pivot point is on the range scale selector 
rack. Therefore, the contact set is used to sig­
nal that the selector cam is in the rest position. 

B. Letters- Figures Contacts 

9.02 The letters-figures contact assembly is 
mounted on the rear of the selector 

mechanism and is operated by the upper exten­
sion of the letters push bar. Its purpose is to 
give a remote signal to indicate whether the typ­
ing reperforator is in the letters or the figures 
condition. When the unit is in the letters con­
dition, the letters push bar is positioned towards 
the right and in contact with the operating lever. 
In this position (rotated counterclockwise) the 
operating lever is not in contact with the center 
contact spring and the center and upper contact 
points are made. 

9.03 When the figures code combination is re-
ceived, the letters pushbar is moved to 

the left and permits the operating lever to rotate 
clockwise and engage the center contact spring 
and break the contact between the center and 
upper contact points. As the operating lever 
rotates f11rther, contact is made between the 
center and lower contact points. 
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Figure 24 - Selector Magnet Timing Contacts 
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C. Signal Bell Contacts (Figs. 19 and 25) 

9.04 Mountedon and controlled bythe function 
box, these contacts provide an electrical 

pulse to actuate an audible alarm when the typ­
ing reperforator receives the signal bell code 
combination. 

9. 05 With the unit in the figures condition and 
the signal bell code combination (1-3--) 

received at the selector mechanism, the number 
1 and 3 bell cranks rotate in response to the 
marking pulses, and the number 5 bell crank 
rotates in response to a spacing pulse. In this 
position, the slotted arms at the top of the bell 

. crank permit the signal bell function blade to 
drop under spring tension. The normally-open 
signal bell contacts, fixed to the function blade 
drops with the blade, and the contacts close. 
In the letters condition, the figures bell crank 
blocks the signal bell function blade. 

D. End of Feed Out Timing Contacts 

9.06 Used in conjunction with the non-inter­
fering letters (or blank) tape feed out 

mechanism, this contact assembly furnishes an 
electrical pulse to indicate the tE:rmination of 

·MOUNTING NUTS 

CONTACT GUARD \ 
FUNCTION BLADE\\ 

INSULATOR 

BELL FUNCTION 
BLADE 

' 

MOUNTING 
SCREWS 

Figure 25 - Signal Bell Contacts 
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feed out. The contacts are actuated by a bail 
extension that receives its motion from the tape 
length adjusting plate (Fig. 28). When the feed 
out operation terminates, the plate engages and 
rotates the bail arm, causing the normally-open 
contact to close and the normally closed contact 
to open. 

E. Code Reading Contacts 

9.07 Consisting of a bank offive contacts, each 
of which is actuated by a punch slide, the 

code reading contacts read the code combina­
tions perforated by the typing reperforator and 
establish circuits corresponding to the five ele­
ments. Either transfer or make contacts are 
available. Applications include error checking 
and parallel code output. 

F. Timing Contacts 

9.08 When connected to external circuits, the 
contacts provide electrical pulses which 

maybe synchronized with the code reading con­
tacts (9.07) for circuitry control purposes. 
Either single- or double- contact mechanisms 
are available. The contacts, which are of the 
transfer type, are actuated by bails which re­
ceive motion from the typing reperforator func­
tion cam. 

UNIVERSAL FUNCTION BLADE (Fig. 26} 

9. 09 This function blade may be coded for any 
desired character or shift condition by 

removing tines. The function blade has remov­
able tines in the marking and spacing positions 
for all levels. 

PRINT SUPPRESSION ON FUNCTION 

9.10 This feature utilizes a print hammer stop 
that permits the hammer to strike the 

top of the characters on the type wheel but not 
the base surface. Therefore, if a character or 
function symbol is relocated in the base surface, 
printing will not occur when this character or 

· function is selected. 

INTERFERING LETTERS TAPE FEED OUT 

A. General 

9.11 This feature enables the typing reperfo-
rator to step out tape containing suc­

cessive letters code combinations. The feed­
out operation may be actuated locally by a hand 
lever or~ with the addition of a separate set of 
parts, it may be controlled remotely by ener-

~, 

) 

) 

) 

<) 

:~> 

·~J 



( 

( 

( 

( 

( 

( 

(, 

ISS 1, SECTION 573-'118-100 

s 

Figure 26 - Universal Function Blade 

gizing a solenoid. Letters feed out will contin­
ue as long as the hand lever or solenoid is 
actuated. Since the mechanism's operation in­
volves tripping the selector clutch while re­
taining the armature in its marking position, a 
message can not be received during the feed­
out period. The mechanism is shown operated 
in Fig. 27. 

B. Initiation 

9.12 When the typing reperforator is in the 
idling condition, the selector magnet is 

energized and the start lever is blocked as 
shOWJ! in Fig. 8. Feed out is initiated by mov­
ing a hand lever to the left (Fig. 27). A drive 
shaft affixed to the hand lever rotates a trip 
lever which lifts the start lever. The latter 
clears the armature and under spring tension 
rotates clockwise. The selecting cam-clutch 
engages and the unit undergoes a complete cycle 
of operation. Since the selector remains ener­
gized, it is equivalent to all intelligence ele­
ments of the signaling code being marking. As 
a result, the letters symbols is printed, the let­
ters code combination (12345) is perforated and 
the tape is advanced one feed hole. As long as 
the hand lever is retained to the left, the start 
lever will trip the selecting cam-clutch and 
feed out will continue. 

C. Termination 

9.13 Feed out is terminated by releasing the 
hand lever. The driver shaft and trip 

lever rotate clockwise under spring tension and 
lower the start lever. When the stop arm bail 
and start lever are moved to the left bythe stop 
arm bail cam (5.03), the start lever is blocked 
by the armature, the selecting cam-clutch is 
disengaged and the typing reperforator is re­
turned to its idling condition. A message re­
ceived during feed out will be garbled. 

D. Solenoid Operation 

9.14 By the use of an additional set of parts, 
the letters feed out operation can be ini­

tiated by an electrical pulse from an external 
source. When the solenoid (Fig. 27) is ener­
gized by the pulse, it pulls a plunger to the left. 
The plunger through a stop arm and the drive 
shaft causes the trip lever to lift the start lever, 
and feed out is effected as described in 9.12. 
Feed out will continue until the solenoid is de­
energized at which time the plunger moves 
back to the right, the start lever is lowered, 
and feed out is terminated as described in 
9.13. 
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SELECTOR 
MAGNET 

START LEVER 

Figure 27 - Manual Interfering Letters Tape Feed Out Mechanism 

REMOTE CONTROL NON-INTERFERING 
BLANK TAPE FEED OUT (Fig. 28) 

A. General 

9.15 This feature steps out a predetermined 
length of blank (unperforated) tape at the 

end of each message by remote control. The 
operation is initiated by an electrical pulse 
from a remote source that is applied to a tape 
feed-out magnet. The feed out is adjustable in 
steps of 0.6 inch, up to 18 inches. Messages 
received during any part of the feed out cycle 
will be processed without interference or loss 
of content. A non-repeat latch prevents suc­
cessive tape feed-out operation from being ini­
tiated until the first feed-out sequence has been 
completed. At the end of the feed-out operation 
the mechanism stops and remains inactive until 
another cycle is initiated. 

B. Initiation 

9.16 The feed-out operation is initiated when 
an electrical pulse is applied to the feed­

out magnet with the typing reperforator in the 
idle condition. With the magnet energized, the 
armature bail moves the blocking bail out of 
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engagement with the drive bail assembly. The 
spring loaded drive bail falls into the indent of 
its cam and the connecting link positions the re­
lease lever on the lower step of the latch lever. 
The non-repeat latch is delayed one cycle by 
the spring loaded blocking latch on the drive 
bail. (If the start magnet is held energized 
longer than one cycle, the non-repeat latch pre­
vents the drive bail from again falling into the 
indent of its cam.) As the drive bail reaches 
the indent of its cam, the blocking latch rides 
over the non-repeat latch. The drive bail then 
reaches the high part of its cam and the non­
repeat latch falls into engagement with the drive 
bail. When the start magnet is de-energized, 
the spring loaded blocking bail again engages 
the drive bail and, simultaneously, disengages 
the non-repeat latch. 

C. Metering 

9 .17 When the drive bail positions the re-
lease levers on the lower step of the 

latch lever as described above (9.16), metering 
takes place. The release lever has now per­
mitted the check pawl and feed pawl to engage 
two adjacent ratchets. One of the ratchets is 
fed continually by the feed pawl. This ratchet 
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BLOCKING 
BAIL 

CHECK PAWL REAR RATCHET 
FRONT RATCHET 

TAPE LENGTH ADJUSTING PLATE 

Figure 28 - Remote Control Non-Interfering Letters Tape Feed Out Mechanism 

has a deeper notch at every sixth tooth, so that 
the pawl engages the second ratchet on every 
sixth cycle. Mter the second ratchet has rotated 
an amount equivalent to two teeth, a follower, 
riding a cam attached to the ratchet, drops off 
its peak and unblocks the tripping mechanism. 
Mter a predetermined length of tape has been 
fed (as measured by the second ratchet), the 
latch lever is actuated, as it would be by the 
selector cam on receipt of a message, and the 
tripping mechanism is blocked to prevent fur­
ther feeding. Simultaneously, the feed pawls 
are lifted off the ratchets, and the ratchets re­
turn to their zero position. 

D. Tripping and Punch Blocking 

9.18 A bail that follows a cam attached to the 
main shaft engages the function clutch 

trip lever. When the cam follower enters the 
indent of its cam, an operating spring causes 
the bail to operate the clutch trip lever. The 

perforating and printing mechanisms are then 
allowed to punch and print the character stored 
in the selector. However, to insure that only 
blank tape will be advanced, a blocking link is 
connected to the selector stripper cam follower 
shaft. When the magnet is energized and the 
drive bail positions the release lever on the 
lower step of the latch lever as described in 
9.17, the left end of the blocking link moves to 
the left and under the punch slide reset bail. 
Now, when the function clutch is tripped, the 
marking punch slides are blocked by the punch 
slide reset bail. The slide post on the front 
toggle links clears the p'linch slide projection 
on its upward movement. The punch slide reset 
bail then falls off the blocking link, but the punch 
slides cannot move forward into the marking po­
sition because they are blocked bythe slidepost. 

9.19 Each time the main shaft rotates one 
revolution, a blank tape feed-out cycle is 

initiated, provided the function clutch trip lever 
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bail is not blocked by the metering mechanism. 
Should an incoming message trip the metering 
mechanism, the tripping mechanism is immedi­
ately blocked from any further operation and the 
blocking link is pulled out of engagement with 
the punch slide reset bail. 

E. Storage 

9.20 The purpose of the storage is to hold the 
reset bail (perforating mechanism) in 

engagement with the punch slides until the slides 
are fully reset, so that they may recognize the 
first character set up in the punch slide latches 
by the selecting mechanism. This mechanism 
consists of a latch that is operated by a link at­
tached to the punch slide reset bail toggle. Dur­
ing reception of an incoming message, the toggle 
mechanism pushes the latch out of the way of 
the reset bail prior to its being stripped by the 
clutch trip lever. 

REMOTE CONTROL NON-INTERFERING LET­
TERS TAPE FEED OUT (Fig. 28) 

9.21 The operation of this mechanism is es­
sentially the same as that of the remote­

control non-interfering blank tape feed out 

RESET BAIL TRIP LEVER 

PUNCH SLIDE LATCH 

mechanism (9.15). This feature, however, does 
not contain a blocking link on the stripper cam 
follower shaft (9.18). The tape output, there­
fore, is perforated in the letters code combina­
tion (1-2-3-4-5). 

AUTOMATIC NON- INTERF'ERING LETTERS 
FEED OUT (Fig. 29) 

A. General 

9.22 This feature automatically initiates the 
feed out of a predetermined length of 

letters perforated tape at the end of each mes­
sage, following a fixed period of signal line idle 
time. The duration of delay between the termi­
nation of the message and the initiation of feed out 
is determined by one of several available cams. 
(At 100 words per minute operation, for ex­
ample, delays of approximately 4 seconds and 
16 seconds are available.) The length of tape 
feed out is also variable in increments of .6 
inch up to 3.6 inches or 18 inches. The mech­
anism may be controlled remotely with the ad­
dition of a separate set of parts. Messages re­
ceived during any part of the feed out cycle are 
processed without interference or loss of content. 

~RELEASE LEVER 

TIME DELAY 
LEVER 

k=f LATCH LEVER 

METERING FEED PAWL 

REAR METERING RATCHET 
\ 

'FRONT METERING RATCHET 

Figure 29- Automatic Non-Interfering Letters Tape Feed Out Mechanism 
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B. Initiation 

9.23 The feed-out operation is automatically 
initiated by a fixed period of idle signal 

line. Through the interaction of a drive link 
operated by the rocker bail and a follower acti­
vated by the reset bail cam in the selector, the 
mechanism recognizes the end of a message. 
The timing of the selector while receiving a 
message is such that the reset bail cam raises 
its follower during the first part of the selector 
cycle. The follower, through a linkage, lowers 
a latch lever which permits a release lever to 
rotate clockwise. When the release lever is in 
its clockwise position, the mechanism is in its 
unoperated condition, as explained below. When 
the rocker bail goes to its extreme left position 
during the middle of the function cycle, the at­
tached drive link rotates the release lever coun­
terclockwise and places the mechanism in its 
operated condition, as explained in 9.27. Each 
time a new character is received, the above se­
quence occurs. 

9.24 End of message recognition is obtained 
when the release lever is rotated coun­

terclockwise by the rocker bail and then is not 
permitted to rotate clockwise by the follower. 

C. Metering and Feed Out 

9.25 When the release lever rotates counter­
clockwise, it lowers a front check pawl 

onto two metering ratchets. These function as 
described in 9.23 above. 

9.26 A time delay lever rides on a cam at-
tached to the front ratchet. When the 

front ratchet rotates, the time delay lever rides 
to the low part of the cam and causes a release 
arm to release the drive arm of a feed out bail 
assembly. A roller on the drive arm then rides, 
under spring pressure, on a feed out drive cam 
on the main shaft. As the shaft rotates, each 
time the roller rides to the low part of the cam, 
the feed out bail assembly does two things: 1) 
rotates the main trip lever counterclockwise 
and trips the function clutch, and 2) rotates the 
punch slide latches counterclockwise and sets 
up a letters code combination. Thus, the re­
perforator feeds out letters tape in the same 
manner as if the function clutch and punch slides 
had been actuated by the selector. 

9.27 As the ratchets are rotated as described 
above, an adjusting plate on the front 

ratchet reaches the position where it rotates the 
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latch lever clockwise. The latch lever, in turn, 
performs two actions: 1) through the time delay 
lever causes the release arm to latch the drive 
arm and terminate feed out, and 2) permits the 
release lever to move to its clockwise position 
and lift the metering feed pawl and front check 
pawl off the ratchets. A spring returns the front 
ratchet to its start position. The mechanism re­
mains in its unoperated condition until the next 
code combination is received. The adjusting 
plate is adjustable for varying lengths of tape 
feed out. 

D. Non-Interference 

9.28 When the first character of an incoming 
message is received during feed out, the 

selector clutch is tripped and the reset cam fol­
lower causes the release lever to rotate clock­
wise. Feed-out is terminated, as described in 
9.25 . The incoming message is perforated. 

9.29 When the first character is received 
during feed out, the relationship between 

the selector cam and the function cam could be 
such that the reset bail would release the punch 
slides before the slides are fully reset. In this 
case, the first character of the incoming mes­
sage would be lost. The purpose of the storage 
assembly is to prevent this. The storage as­
sembly consists of a reset bail latch that is 
moved by a link attached to the reset ball shaft. 
During normal recertion of messages, the link 
pushes the latch out of the way of the reset bail 
prior to the ball's being lowered by the main 
trip lever. Whenever the condition described 
above occurs, the latch holds the ball in engage­
ment with the slides until they are fully reset, 
so that they may recognize the first character 
set up in the punch slide latches by the selector. 

BACK SPACE MECHANISMS (Fig. 30) 

A. General 

9.30 The back space mechanism steps the tape 
back through the punch block in order to 

delete perforated errors. The erroneously per­
forated code combination in the retracted tape 
is then obliterated by perforating the letters 
code combination in its place. The back space 
mechanism may be operated manually or it may 
include power drive. The mechanism used with 
chadless tape differs from that used with fully 
perforated tape in that it contains a tape rake 
for depressing the chad. The mechanisms are 
shown in Figure 30. 
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B. Manual Back Space (Fully Perforated Tape) 

9.31 Depressingthehandleof theback-spacing 
bell crank disengages the perforator feed 

pawl from the feed wheel ratchet. The back­
spacing feed pawl then engages the feed wheel 
ratchet and rotates the feed wheel clockwise, 
back-spacing the tape to the next row of perfo­
rations. 

C. Manual Back Space (Chadless Tape) 

9.32 Depressing the handle of the back-spac-
ing bell crank disengages the perforator 

feed pawl from the speed wheel ratchet and si­
multaneously rotates the rake to depress the 
chads. The back spacing feed pawl then engages 

ISS 1, SECTION 573-118-100 

the feed wheel ratchet and rotates the feed wheel 
clockwise, back-spacing the tape to the next row 
of perforations. 

D. Power Drive Back Space 

9.33 A start magnet in the power drive mech-
anism is energized by a remote source. 

When energized, the armature bail is pulled 
downward. An extension of the bail disengages 
the drive link latch, which drops and engages a 
notch in the eccentric arm. The eccentric arm, 
driven by the perforator main shaft, moves to 
the right. This action causes the bell cran..lt 
handle to be depressed through a system of 
linkages between the drive link latch and the 
bell crank. The subsequent operation is as de­
scribed in paragraphs 9.31 and 9.32 . 
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TELETYPE CORPORATION 
Skokie, Illinois, U.S. A. 

SECTION 573-121-101TC 
Issue 1, March, 1967 

28 AUXILIARY TYPING REPERFORA TOR BASE 

FOR THE AUTOMATIC SEND-RECEIVE (ASR) SET 

DESCRIPTION 

1. GENERAL 

1. 01 This section describes the base assembly 
used only in the Automatic Send-Receive 

(ASR) Set for mounting an auxiliary typing reper­
forator unit. The accompanying photograph 
shows a typical base. 

2. PHYSICAL CHARACTERISTICS 

2. 01 The base is a simple designed structure 
of steel plates which serve as a mounting 

for a typing reperforator, a motor unit, tape 
container, gear bracket assembly, and a bracket 
on which electrical connections are made. 

2. 02 The gear bracket assembly, driven di-
rectly by a motor, may contain two shafts 

with interchangeable gears fo.r speed change, or 
it may be a gear shift assembly by which speed 
change may be accomplished by moving a lever 
to any one of three positions. A reperforator 
driving sprocket is mounted on the gear assembly 
for driving the :reperforator unit by means of a 
timing belt. 

2. 03 Motor mounting facilities are provided 
on the lower level of the base so that the 

motor is located in position for driving the gear 
assembly. 

2. 04 The tape container accommodates a full 
roll of tape, which is directed out through 

a tape guide with roller to the typing reperfora­
tor. A low tape electrical switch assembly is 
provided in the tape container. A tape-out switch 
lever rides the diminishing roll of tape to actuate 
an electrical switch when a prescribed level is 
reached. 

3. ELECTRICAL CHARACTERISTICS 

3. 01 The electrical connections are made on 
a bracket assembly adjacent to the tape 

container. A power cable connector is provided 
to accept electrical power from the cabinet ter­
minal board. 

3. 02 A power switch provides means for 
switching power to and from the auxiliary 

typing reperforator unit. 

3. 03 A 36 -point connector is provided to acce~ 
cable connections from an associated' 

electrical service unit. 

3. 04 From the 36 -point connector a cable 
emerges to carry electrical connections 

to a connector on the typing reperforator. 

Typical ASR Auxiliary Typing Reperforator Base 

© 1967 by Teletype Corporation 
All rights reserved 
Printed in U. S. A. 
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SECTION 570-220-100TC 
Issue 3, January. 1967 

MOTOR UNITS 

DESCRIPTION AND PRINCIPLES OF OPERATION 
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SYNCHRONOUS MOTOR UNITS. . . . . 9 

SERIES (GOVERNED) MOTOR 
UNITS ................. . 10 

1. GENERAL 

1. 01 This section is reissued to include ad-j 
ditional synchronous motor information, 

and to revise the section number appearing on 
each page. With the exception of the section 
number, whichchanged on every page, all other 
changes and/ or additions are indicated by mar­
ginal arrows, or by arrows placed within the I 
illustration or table. _._J 

1. 02 The motor units that provide electro-
mechanical rotating motion for operating 

various teletypewriter apparatus are of two 
basic types: synchronous and series (governed). 
Both types are self -contained motor units, with 
characteristics adaptable for use with standard 
power sources. 

1. 03 The synchronous type motor units (Fig-
ures 1 and 2) are available in miniature 

(25 millihorsepower), standard, and heavy duty 
ratings. These motor units must be operated 
from a standard, single-phase, regulated power 
source with specifications as listed in Tables I 
and II . 

1. 04 The series (governed) type motor units 
(Figure 3) are available in standard and 

heavy duty horsepower ratings and may be op­
erated from regulated or unregulated, standard, 
single-phase power sources. or de (direct cur­
rent). The series (governed) type motorunit is 
also available for operation with 48 volts de 
only. Specifications are given in Table III. 

2. DESCRIPTION 

2. 01 In general, the s ynchronous motor units 
consist of a motor and mounting 1.rrange­

ment, and the required starting and protective 
devices. Variati ons of this type are described 
below. 

SYNCHRONOUS MOTOR UNITS 

A. Miniature Synchronous Motor Units (Fig­
ure 1) 

2. 02 The 25 millihorsepower ·miniature syn-
chronous motor units consist of a two­

pole wound stator and two end shields that sup­
port a squirrel cage type rotor. The motor is 
secured to its bracket-type cradle by means oti 
resilient mounts at each end. which tend to re­
duce the transmission of vibrations from the 
motor to the drivenapparatus. A starting relay, 
capacitor and thermostatic cutout switch are 
mounted under the cradle. The thermostatic 
cutout switch protects the motor windings from 
excessive current drawn by the motor. It can 
be reset manually . 

2. 03 The variations of the miniature syn-
chronous include 3600 rpm ( 60-cycle' 

units) and 3000 rpm (50-cycle units) operation: 
an external fuse instead of the thermostatic cut­
out switch; single or dual air ducts to improve 

© 1965 by Teletype Corporation 
All rights reserved. 
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/ 
STARTING 

CAPACITOR 

STARTING RELAY 

MOUNTING STRAP 

' ~· ~' 

~CRADLE 

Figure 1 - Typical Miniature Synchronous Motor Unit 

ventilation, or an air shield to isolate the in­
coming cool air from the outgoing heated air; 
and mounting of co.:o<trol parts on the side of the 
motor instead of under the cradle. 

B. Standard and Heavy Duty Synchronous 
Motor Units (Figure 2) 

2.04 The standard and heavy duty synchronous 
motor units consist of a two pole wound 

stator and two end shields that ·support a ball 
bearing rotor. A combination hand wheel and 
fan is mounted on the motor shaft, and two fans 
are mounted at each end of the rotor within the 
end shields. The opposite end of the shaft con­
tains a tapped hole for mounting the driving 
gear. A motor starting relay, starting capaci­
tor, and thermostatic cutout switch are mounted 
in a compartment of the motor mounting 
bracket. The thermostatic cutout switch, which 
is reset manually, protects the motor windings 

Page 2 

from excessive current drawn by the motor. 
The motor is supported by resilient mounts 
which are part of the end shields and which are 
held in place by straps attached to the mounting 
bracket. The resilient mounts tend to reduce 
the transmission of vibration from the motor to 
the driven associated apparatus. 

2.05 Variations of the standard and hf\avyduty 
synchronous motor units include: 3600 

rpm (60 cycle units) and 3000 rpm (50 cycle 
units) operation; 1/ 20 and 1/ 12 horsepower rat­
ings; replacement of the fan with a gear to re­
verse the direction of rotation for such applica­
tions as the high speed punch unit; inverted 
mounting for installation in the Wall Mounted 
Page Printer Set, for example; re-location of 
control parts to meet varying installation re­
quirements as in the Multiple KSR and RO Set 
where the control parts are mounted in a com­
partment at the rear of the fan. 
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THERMOSTATIC CUTOUT SWITCH 

MOUNTING PLATE 

Figure 2 - Typical Standard or Heavy Duty Synchronous Motor Unit 

SERIES (GOVERNED) MOTOR UNITS (Fig. 3) 

2.06 The series (governed) motor units typi-
cally consist of a motor, speed regulator 

(governor), protective and control devices, and 
a mounting. Variations of this type are de­
scribed below. 

A. 1/20 Horsepower Motor Units (AC/ DC) 

2.07 The 1/20 hp series (governed) motor unit 
consists of a series type motor, speed 

governor, motor mounting bracket, and a hous­
ing for the governor resistors and spark sup­
pression capacitor. The governor is mounted 
on an extension of the armature shaft and in­
cludes a fan that circulates air through the 
motor . The opposite end of the shaft contains a 
tapped hole for mounting the driving gear. Tar­
gets for speed .checking purposes are provided 
on the governor cover. The motor is mounted 
by means of resilient mounts at each end shield 
that are fastened to the mounting bracket by 
str aps. 
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GOVERNOR 
MECHANISM 

·'1:§'· ···);. JF;.,_":'~ 

GOVERNOR 
COVER L~- -· ~ ~ 

ELECTRIC NOISE SUPPRESSOR 
I I GOVERNOR RESISTOR . 

GOVERNOR CAPACITOR 

Figure 3 - Typical Series (Governed) Motor Unit 

2.08 A variation of the motor unit described 
in 2.07 is available with electrostatic 

shielding and radio frequency noise suppression. 

B . . 1/15 Horsepower Motor Units (AC/ DC) 

2.09 These motor units are similar to the 
units described in 2.07, but are equipped 

with electrostatic shielding and radio frequency 
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noise suppression. The higher horsepower rat­
ing accommodates, for example, the require­
ments of the Automatic Send-Receive Set. 

C. 1/ 15 Horsepower Motor Units (DC) 

2.10 These motor units are designed to oper­
ate with 48 volts de only and are equipped 

with electrostatic shielding and radio frequency 
noise suppression. 



( 

(" 

( 

( 

{ 

( 

~ 

ISS 3, SECTION 570-220-100TC 

TABLE 1. TECHNICAL CHARACTERISTICS OF MINIATURE SYNCHRONOUS MOTOR UNITS 

CHARACTERISTICS 

Rated Horsepower 

Input Voltage 

Phase 

Frequency 

Input Current 
(Full Load - Amperes) 

Starting 
Running 

Power Factor 
(Full Load) 

Watts Input 
(Full Load) 

Start Capacitor 

Run Capacitor 

Speed 

Rotation 

Mounting 

Other 
Distinguishing 
Characteristics 

LMU19, LMU20, LMU24, LMU26, 
LMU31, LMU45, MU43 (Bell 2&F) 

25 Millihorsepower 

115 .±10% AC 

Single 

60 Cycles, .± 0. 75% 

4.0-5.0 
1.25 

88-108UF (130-156UF, MU43 
(Bell 28F)) 

3600 RPM 

Clockwise viewed from pinion end 

Upright 

LMU19 - Relay, capacitor, and 
thermostatic cutout switch 
mounted on motor bracket. 

LMU20, LMU26- Relay, capaci­
tor, and thermostatic cutout 
switch mounted on motor bracket. 
LMU20 has single ventilator, 
LMU26 none. 

LMU24 - Twin exhaust duct~. 
Relay and capacitor mounted oN._ 
motor bracket. No thermostatic 
cutout switch. Fused externally. 
Latest design have double shaft. 

LMU31 - Capacitor and thermo­
static cutout switch mounted on 
motor bracket. Relay mounted 
on bracket assembly. 

LMU45, MU43 (Bell 28F)- Relay, 
thermostatic cutout switch 
mounted on motor bracket. 
Capacitor mounted on motor 
shield. Wiring for external start 
switch noise suppressor (LMU45 
only). 

LMU35, LMU40 

25 Millihorsepower 

115 .±10% AC 

Single 

50 Cycles, .±1% 

3.0 
0.47 

89% 

50 

64-77 

7.0 

3000 RPM 

Clockwise viewed from pinion end 

Upright 

LMU35, LMU40 - Contain no 
thermostatic cutout device. 
Fused (0.8A) externally. Relay 
and capacitors mounted on 
motor mounting bracket. 
Equipped with an air shield. 
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TABLE 2. TECHNICAL CHARACTERISTICS OF STANDARD AND HEAVY DUTY SYNCHRONOUS MOTOR UNITS 

LMU3 (Bell 28A), LMU15 

CHARACTERISTICS (Bell 35A), LMU21 LMU33, LMU36, LMU38, LMU11,LMU12(Bell28C), 
LMU50 (Bell 28LA), LMU30, LMU51, LMU52 YMU-1 

LMU37, LMU42, LMU46 

Rated Horsepower 1/20 1/20 1/12 1/12 

Input Voltage 115 .±10%, AC 115 .±10%, AC 115 .±10%, AC 115 ..±10%, AC 

Phase Single Single Single Single 

Frequency 60 Cycles, .±0. 75% 50 Cycles, .:tO. 75% 60 Cycles, .:tO. 75% 50 Cycles, .:tO. 75% 

Input Current 
(Amperes) 

starting 9.0 9.0 12.25 14.5 

Running 1.85 2.4 2:8 2.8 

Power Factor 
(Full Load} 30% 35% 44.75% 46.8% 

Watts Input 
(Full Load) 65 107 132.9 150 

Heat Dissipation 
(Watts) 50 70 70.6 63.38 

Start Capacitor Rating 43-48 UF 43-48 UF 170-226 UF 161-193 UF 

Speed 3600 RPM 3000 RPM .3600 RPM 3000 RPM 

Rotation LMU42 CW, others CCW CCW viewed from fan or CCW viewed from fan CCW viewed from fan 
viewed from fan or short short shaft end. end. end. 
shaft end. 

Mow1ting All upright except LMU27 All upright except LMU36 LMUll - Invertetl Upright 
and LMU30 which are which is inverted. LMU12 (Bell 28C) -
inverted. Upright 

Other LMU3 (Bell 28A) - LMU33 - Similar to LMUll - Control parts Similar to LMU11 but with 
Distinguishing Control parts in com- LMU3 (Bell 28A). No located above motor for control parts in motor 
Characteristics partment under motor. fan. inverted mounting. Fan mounting cradle. starting 

Fan cooled. Thermo- LMU36 - Similar to cooled. Thermostatic relay is voltage sensitive 
static cut-out switch. LMU3 (Bell 28A) ex- cut-out switch. type. 
Latest design have cept for inverted 
more compact control mounting with control 
parts arrangement. parts above motor. 
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TABLE 2. TECHNICAL CHARACTERISTICS OF STANDARD AND HEAVY DUTY SYNCHRONOUS MOTOR UNITS- Continued 

CHARACTERISTICS 

Other 
Distinguishing 
Characteristics -
Continued 

LMU3 (Bell28A), LMU15 
(Bell 35A), LMU21 

(Bell 28LA), LMU30, 
LMU37, LMU42, LMU46 

LMU15 (Bell 35A) -
Same as LMU3. (Bell 
28A) except no fan. 
Pinion on short shaft 
end. 

LMU21 (Bell 28LA) -
Same as LMU3 (Bell 
28A) except control 
parts at rear of fan. 

LMU30 - Same as LMU3 
Bell 28A) except for in­
verted mounting with 
control parts above 
motor. 

LMU37 - Same as LMU3 
(Bell 28A) except for 
more compact cradle and 
mounting arrangement. 
Control parts on side of 
motor. 

LMU42 - Same as LMU3 
(Bell 28A) except cradle 
and mounting arrange­
ment is more compact , 
and control parts are in 
a bracket on side of 
motor. 

LMU46 - Same as LMU3 
(Bell 28A) except for 
wiring for motor start 
relay arc suppressor. 

LMU49 - Same as LMU3 
(Bell 28A) but with speed 
sensing device. 

LMU33, LMU36, LMU38, I LMU11,LMU12(Bell28C), 
LMU51, LMU52 YMU-1 

LMU38 - Differs from 
LMU3 (Bell 28A) only in 
power frequency. 

LMU51 - Similar to 
LMU3 (Bell 28A) except 
for more compact cradle 
and mounting arrange­
ment. Fan reversed 
(solid side adjacent to 
end bell). 

LMU52 - Similar to 
LMU3 except control 
parts mounted at rear 
of fan. 

LMU12 (Bell 28C) -
Same as LMU 11 but with 
control parts located in 
motor mounting cradle 
and end shields rotated 
180° for upright mounting. 

YMU -1 - Control parts 
are located in a compart­
ment of the motor mount­
ing cradle. 

L...- -

LMU50 

~ 
(A) 
~ 

00 
tz1 
() 

:::l 
~ 
U1 
--3 
0 
I 

N 
N 
0 
I .... 

0 
0 
..,;j 
() 
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SECTION 570-220-100TC 

TABLE 3. TECHNICAL CHARACTERISTICS OF SERIES (GOVERNED) MOTOR UNITS 

CHARACTERISTICS 
LMU6 (Bell 28B), LMU13, LMU32, LMU23, 

LMU28, LMU41 LMU39 LMU29 (Bell 28E) 

Rated Horsepower 1/20 1/15 1/15 

Input Voltage 115 .±10%, AC/DC 115 .±10%, AC/DC 48 .±10%, DC 

Phase Single Single _.< -
Frequency 25, 50, or 60 25, 50, or 60 -cycles, or DC cycles, or DC 

Input CUrrent cxcles Cycles 
(Full Load- Amperes) 25 50 60 DC 25 50 60 DC - - - -

- Starting 2.4 2.7 1.9 1.8 4.5 4.0 2.8 3.4 13.5 

Running 1.18 1.34 1.12 0.93 2.1 2.3 1.8 1.7 2.5 

Power Input (Watts) 123 114 92 1.07 235 200 190 195 120 

Power Factor 
(Full Load) 90% 74% 71% - 96.8% 87% 79% - -
Heat Dissipation (Watts) 86 87 55 70 130 97.2 94.2. 111 66 

Series Resistor (Ohms) 25 - - 50 12 - - 20 -

Target Indicator 4, 6, and 35 Spot 4, 6, and 35 Spot 4, 6, and 35 Spot 

Governed Speed 3600 RPM 3600 RPM 3600 RPM 

Rotation CCW viewed from CCW viewed from CCW viewed from 
commutator end commutator end governor end 

Mounting Upright LMlJ13, LMU32 - LMU23 - Inverted 
Inverted LMU29 - Upright 

LMU39 - Upright 

RF Shielding LMU28, LMU41 LMU32, LMU39 LMU29 (Bell 28E) 

RF Suppression LMU28, LMU41 LMU32, LMU39 LMU29 (Bell 28E) 

Other Distinguishing Control parts com- LMU39 governor No screened 
Characteristics partment rectangular resistor mounted on governor cover 

on LMU6 (Bell 28B) a heat sink. LMU13, on LMU29 (Bell 
and LMU28 and LMU41 LMU32 cradle com- 28E) 
governor resistor partments are 
mounted on heat sink. rectangular. 

----- -------·· --· '---- --
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3. PRINCIPLES OF OPERATION 

SYNCHRONOUS MOTOR UNITS (Figs. 11 2, 
and 4) 

3.01 The following description of operation 
applies to the miniaturized, standard, 

and heavy duty synchronous motor units. 

3.02 The stator of the synchronous motor has 
two windings: a starting winding and an 

op~rating (or run) winding. The starting wind­
ing, starting capacitor and the normally-open 
contacts of the starting relay are connected in 
series. The coil of the current-operated start­
ing relay is connected in series with the oper­
ating winding. When power is applied, the ini­
tial current through the operating winding (and 
also the starting relay coil) energizes the relay, 
and its contacts close the circuit to the starting 

ISS 3, SECTION 570-220-lOOTC 

winding. As the speed of the rotor increases, 
the current in the operating winding decreases 
and, when the current has decreased to a pre­
determined magnitude, the starting relay de­
energizes. Rs contacts open and remove the 
startingwinding from the operating circuit. The 
rotor continues to accelerate until it reaches 
the synchronous operating speed. Rotation is in 
the counterclockwise direction, as viewed from 
the fan or short-shaft end of the motor. 

3.03 The thermostatic cutout switch is con-
nected in series with both stator wind­

ings. This temperature operated device opens 
the circuit to these windings whenever exces­
sive current is drawn, such as may occur if the 
motor is stalled, thereby preventing overheating 
and damage to the motor and control parts. The 
switch may be reset after the unit has cooled 
by depressing a pushbutton. 

OPERATING WINDING 

STARTING WINDING 

:----+---STARTING CAPACITOR 

115 VAC 
60 

ill I~ THERMOSTATIC CUTOUT 
SWITCH 

Figure 4 - Typical Synchronous Motor Unit Schematic Diagram 

Page 9 



SECTION 570-220-lOOTC 

ELECTRICAL NOISE 
SUPPRESSION CAPACITORS 
FOR BRUSHES 

GOVERNOR 
CONTACT 

GOVERNOR 
CONTACT SCREW 

r 
I 
I 
I 
I 
I 
I 
I 
I 

GOVERNOR 
BRUSHES L __ _ 

ARMATURE -~-~-~----~--_:t:\~CENTRIFUGAL , 
SERIES FIELD 

BRUSHES - GOVERNOR WINDINGS MECHANISM 

CI=:C:I=.= .= =-:. ::1==----:J_ ELE~~~ATIC 

i-330 Uii --T -~-~-[ ~~~ ""]-l 
A 0.35..n~'l 

0.25 UF : L 0.~25 UF ~~ "(l ~ -=- y 0.5 UF h_ 
1 0.35.n. 1 ~I -

SERIES RESISTANCE 
FOR GOVERNOR 
cmcUIT 

I I I 
L _ _!3!.UH ,-L _ _ _ _ _ _ _ ..J ~~~:r'g':~~ION 

\ ~ GOVERNOR CIRCUIT 

ELECTRICAL ELECTROSTATICALLY 
NOISE SUPPRESSOR SHIELDED COMPARTMENT LINE 

Figure 5 - Typical Series (Governed) Motor Unit Schematic Diagram 

SERIES (GOVERNED) MOTOR UNITS (Figs. 3 
aM 5) 

resistor (high-wattage) and capacitor are con­
nected in parallel with the governor contact. 
The contact is held closed under the tension of 
a spring which is adjusted to maintain this con­
dition during speeds up to a predetermined rate. 
With the contact closed, the resistors are short­
ed out. When the speed of the motor exceeds 

3.04 The following description of operation is 
applicable to all series (governed) mo­

tor units. 

'') 

<c'll 

'~ .. ·. 1 

) 

)
' 

,, 

3.05 The series wound motor uUllzes an elec-
tro-mechanical governor for speed reg­

ulation. The governor regulates the speed at 
3600 rpm, .± 1 percent, by alternately increasing 
and decreasing the current in the series con­
neeted field wlndlngs and armature, which are 
also in series with a governor contact. A 

the predetermined rate, the centrifugal force )' 
acting upon the contact momentarily overcomes ,,,, 
the spring tension and the contact is opened. 
This removes the short from the resistors and 
they then appear in series with the field wind-
ings and armature, reducing their current, and ,~ 
consequently reducing the speed of the motor. ,,1 

Page 10 
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3.06 The tension on the contact spring is ad-
justable to maintain the motor speed at 

3600 rpm. To make this adjustment, a target is 
provided to compare the motor speed with a 
standard. The outside surface of the governor 
cover is flnlshed in white with three rows of 
black spots equally spaced about its periphery. 
The outer, center, and inner rows contain four, 
six, and thirty-five spots, respectively. The 

ISS 3, SECTION 570-220-lOOTC 

four spot row is a target which should remain 
essentially stable at 3600 rpm, when viewed 
through the moving shutter of a 120 vibrations 
per-second tuning fork. The six spot and thirty­
five spot rows serve as targets when using an 
87.6 vibration-per-second tuning fork. The six 
spot row is used to approach an on-speed set­
ting and the thirty-five spot row is used to ar­
rive at an accurate setting of 3600 rpm. 

Page 11 
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TELETYPE CORPORATION 
Skokie, Illinois, u.s. A. 

SECTION 573-101-400TC 
Issue 1, May, 1967 

28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SETS 

FOR U. S. NAVY 

COMPONENT WffiiNG DIAGRAMS 

1. GENERAL 

1. 01 This section contains schematic and/or 
actual wiring diagrams for the compo­

nent units of Automatic Send-Receive Teletype­
writer Sets listed in Section 573-101-000TC. 

2. WIRING DIAGRAM INDEX 

NAVY 
SUBJECT DESIGNATION 

PD-17A/U 
PD-18/U 
PD-18A/U 

MOTOR UNITS PD-67/U 
PD-77/U 
PD-77A/U 
PD-108/U 
PD-111/U 

MX-1115B/UG 
MX-1422A/UG 
MX-2984/UG 
TT-325/UG 
TT-372/UG 

TYPING UNITS TT-378/UG 
TT-400/UG 
TT-437/UG 
TT-441/UG 
TT-374/UG 
TT-436/UG 

CABINETS 
CY-2529/UG 
CY-3082/UG 

SB-959/UG 

ELECTRICAL SERVICE UNITS SB-1061/UG 

-- --------- ----- L.....-.. ----- ----~------

1. 02 An overall typical schematic wiring dia­
gram of a set is included in the descrip­

tion Section 573-101-100TC. 

Note: Wiring diagram numbers are followed 
with suffix A or S to designate actual or sche­
matic. The numbers are arranged numeri­
cally in the section but not in the diagram index. 

WIRING 
DESIGNATION OF DIAGRAM 
MANUFACTURER NUMBER ISSUE 

LMU3 2900WD-A 42 
LMU4 2900WD-A 42 
LMU 41 2900WD-A 42 
LMU 12 2900WD-A 42 
LMU 14 2900WD-A 42 
LMU39 2900WD-A 42 
LMU 38 2900WD-A 42 
LMU 50 2900WD-A 42 

LP14RN/AY 3214WD-A 44 1 
LP14RE/AY 3214WD-A 44 
LP14RN/AGH 3214WD-A 44 
LP14RN/AHF 3214WD-A 44 
LP108RN/AY 3214WD-A 44 
LP108RE/ ACX 3214WD-A 44 
LP14RE/ACX 3214WD-A 44 
LP14RN/AJG 3214WD-A 44 
LP14RE/AJG 3214WD-A 44 
LP108RN/ AGH 3813WD-A D 
LP14RN/AJE 3813WD-A D 

LAAC 200 3264WD-A 20 
LAAC 237 3264WD-A 20 

LESU 13 3292WD-A 19 
3294WD-S 24 

LESU 12 3344WD-A K 
3343WD-S p 

Printed in U.S. A. Page 1 



SECTION 573-101-400TC 

2. WIRING DIAGRAM INDEX continued 

NAVY DESIGNATION OF 
SUBJECT DESIGNATION MANUFACTURER 

SB-1302/UG LESU 73 

ELECTRICAL SERVICE UNITS SB-2611/UG LESU 96 

SB-2680/UG LESU111 

TT-251/UG LXD3 
TRANSMITTER TT-439/UG LXD27 
DISTRIBUTOR TT-311/UG LXD 11 

TRANSMITTER MT2099/UG LCXB1 
DISTRIBUTOR BASE MT2452/UG LCXB 13 

MX-2643/UG LAK4ARN 
MX-2858/UG LAK4ARE 
TT-371/UG LAK31ARN 

KEYBOARD BASE TT-377/UG LAK31ARE 
TT-433/UG LAK 42ARN 
TT-440/UG LAK 42ARE 
TT-475/UG LAK 46ARN 

TT-266/UG LPR9/AWA 
TT-267/UG LPR9/ARE 
TT-373/UG LPR51/BWA 

TYPING REPERFORATOR 
TT-375/UG LPR52/BWA 
TT-379/UG LPR51/BRH 

TT-380/UG LPR52/BRH 

MT-2234/UG LRB 6 

MT-2272/UG LRB 42 

REPERFORA TOR BASE 
MT-2625/UG LRB 36 

MT-3369/UG LRB 51 

PAPER WINDER RL235/UG LPW 300 
~~-

Page 2 
2 Pages and Attachments 

WIRING 
DIAGRAM 
NUMBER ISSUE 

4385WD-A B 
4386WD-S c 
5930WD-A ORIG 
5931WD-S A 
7015WD-A 5 
7016WD-S 3 

3300WD-A G 
3300WD-A G 
4264WD-A 9 

4265WD-A c 

3302WD-A 17 
3302WD-A 17 
4927WD-A K2 
4927WD-A K2 
6456WD-A 4 
6456WD-A 4 
6456WD-A 4 

3628WD-A 21 
3628WD-A 21 
3628WD-A 21 
3567WD-S 13 
3628WD-A 21 
3628WD-A 21 
3567WD-S 13 
3628WD-A 21 

3590WD-A 4 
3591WD-S 9 
3591WD-S 9 
4447WD-A 7 
3591WD-S 9 
4447WD-A 7 
3591WD-S 9 
4447WD-A 7 

5830WD-A&S 6 
- -

"~ 
" 

"p) 
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IIOTES 

SYIICHROIIOUS MOTOR OPERATES ON REGULATED 
FREQUENCY It O. 71111 MAXIMUM AC ONLY. 

COIIMECT EITHER WIRE TO DESI611ATED 
TERMIULS OF UIIIT TERMIUL BLOCK,PER 
WIRING DIAGRAM QF ASSOCIATED UIIIT 

I liTER· 

EXTERNAL NOISE SUPPRESSION NETWORK 
COliS I STIIIG OF 100 OHM, 1/:l WATT 

ISTOR Ill SERIES WITH 0211 MFD IK Y 
CAPACITOR COIIIIECTED ACROSS YELLOW AIID 
BROWII WI RES. (FOR LMUIII,IIe) 

MOTOR GROUND LEAD IGREEII) TERMIIAL MUST 
IE F ASTEIIED TO MOUIITIIIG CRADLE Of MOTOP 
UIIDER II SEI' A RATE GROUIID SCREW OIILY. A 
SCREW USED FOR AIIOTHER PURPOSE CAIIIIOT 
IE USED FOR 6ROUIIDI116 (UNDERWRITERS 
LABORATORIES REQIIIREMEIIT). 

7. WIRE COLOR CODE: 
IK • BLACK 
IL • BLUE 
IR - 1110111 

I' - PUIIPLE 
II • WIIITE 

R- RED 
0 • ORAIIGE 
Y • YELLOW 
S - SLATE 
G • GREEII 

2 5 6 7 • 
liCIT(: 

SYNCHRONOUS MOTOR UNITS lllVISIOII 1-TIOII .usT MJO R 
II£FUCT(D 011 Til( ISSUE COIITIIGI. 1£. 
010. WIIICIIIS A I'Mf Of "'IlS DMWIIIII. 

MOTOR GROUND LEA 

MoTOR GROUND SCREW 
'IIDTE .11 

STARTING WIIIDIIIG 

NAill IIIIDIII 

It 

LMU50,54 

""''"f .. ~'"""'-sw ITCH COIITACT 
IK I LMUII9 QNLYI 

BK WIRE COLOR CODE 
MAll WIIDIIG LMUI!e OIILY 

(IIOTE Ill 

,......:~-·~} IIOTE 2 

COIIIIECTIOII MADE 
FOR LMUIIB Qll1 v 

START I .. 
CAI'ACITOI 
(NOTE8) 

FOR USE WITH lilY AC 10-POWER SU!I'LY ONLY 

I 4 I 

NUT END OF MOTOR 
HOUSING ASSEMBLY BOLT. 

STARTING 
CAPACITOR 

(NQTE8) 

STARTING 
RELAY 

COLOR CODE FOR 
LMU20 I 2B ONLY 

THERMAL CUT·OUT 
L--------.J IIIOT USED 011 LMU211,HI 

LMU 19,20,24,26,31,45,!56 
FOR USE WITH II liY AC 50-POWER SUPPLY OILy 

• 7 • 
42 

• 
2900WD 

---.-CciniQ._iiiia_M'_ 
PUTt LIST Of 1110$ _... TliS .... 
--------.. -Ui-1--------,..,, 

ICTliAL 

WIIIIH DIMIIMe 

FOR 

MOOn • •• 
MOTOR Dll TS 

D AIID II EOFM 

COiti"OitA TIOII 

2900WD 
' 

A 

D 

I 



I. 

I. AIIOCIATED LESU IIIST IE .EQIIIPPED 
WITH CAI'ACI TOI-RESI STOR ASSEMILY 
FOR DC OPERAT I 01 OF &OVERRED MOTORS. 

2. COllECT EITHER WIRE TD DESI&IIATED 
TERMIIALS OF Ull T TEIIUIAL II.OCI, PER 
WIRII6 DIAGRAM OF ASSDCIATED UllfT. 

3. IIIlo. LEADS OF SAME COLOR ARE IITER­
CIIAI6EAILE. 

II. MOTOR LEADS ARE EICLOSED II 
AI'PROIIMATLT 10• LOI& COPPER SIIIELDIH 
I F lSTEIED TO MOTOR AID COITROL PARTS 
COMI'ARTMEIT. IFOR LMU28). 

II. LIIIII,IO,AID Ill MOTOR UIIITS (UIIYEIISAL 
SERI E$ &OYERRED) COITAl I lWO 1500 01111 
~ESISTORS WIRED II PARALLEL EQUIYALEIT 
TO 2110 011115. 
Llllll MOTOR UIIT SUPERSEDED IY LMUIII 
MOTOR UIIT. 
LIIIIO MOTOR UIIT SUPERSEDED IY Ullll'7 
MOTOR UIIT. 
LMUIII MOTOR UIIT SUPERSEDED IY LMU311 
MOTOR UIIT. 

6. WIRE COlDR cODE· 
BK-BLACK 
81..-BWE 
BR-BROWN 
P- PURPLE 
W- WHITE 

R-RED 
0-0RANGE 
Y-YELLOW 
S-SLATt 
G-GREEN 

2 

2 

4 ' 
SERIES GOVERNED MOTOR 

611011110 
STRAP 

LMU 6,13 (UNIVERSAL) 
WITHOUT RADIO FREQUENCY SUPPRESSORS 
FOR USE WITH EITHER 115Y AC 110-80.....0R lillY DC 
POWER SUPPLY (MOTE IB). 

6110111 
STW 

lOT£ 2 {' 

I 
ELECTRI All 

1011£ I 
SUI'PRIIIOIL __ -- __________ J 

LMU 29 (48 VOU'S) 
WITH RADIO FREQUENCY SUPPRESSORS 
FOR USE 01 Ill YOL T DC POWER "SIIPPLT OILY 

s 

CAPACITOR 
loiiii'O 

~~~.L..,~- GOYERROR 
BRUSHES 

LMU 25 (48 VOLTS) 
WITHOUT RADIO FREQUENCY SUPPRESSORS 
FOR USE ON 48 V. D.C. POWEll S!J~PU' ONLY. 

IMI'D 

I ' 

UNITS 

6ROUID 
STRAP 

RECTRICAL 
lOlSE ......... 

I 
I 
I 
I 

7 

L--.--· ---

1£U .!!r,3U~~~ 

• 
lllnl: 
...... lllfGIMTI. IWST 
111.• • llfUCTU • tilE 
1--'* IICIIII,WICII 
.... MillY • ,... ...... 

(UNIVDSAL) 

FOI liE Will EITB lilY AC 110-10-111 Y DC 
1'0110 _,LT (lOT£ Ill 

' 
2900WD 

• -----~: .. ~ 
-.. 

OCfNL --...-.. ....... "' ...,.. ••n 

..... • •• 

COitPORATION 

•• 2900WD 
• ' 

A 

D 

I 



I 
NOTES 

I. WIRING CHAifolEI.. DESIGNATED BY "R" DOES NOT 
REPRESENT CABLES, BUT ASSISTS IN TRACING 
CONNECTIONS. 

2. COLOR CODE: 

BK-BLACK 8L-8LUE 
W -WHITE R -REO 
Y -YELLOW BR-BROWN 
P -PURPLE 0 -<lRANGE 
S -SLATE G ~REEN 

3. COLOR LEGEND: 

4. 

_L CHANNEL IDENTIFICATION 
R _ ~CHANNEL WIRE NUMBER 

B- --WIRE COLOR CODE 

5. CONNECTOR VIEWED FROM SOLDERED TERMIN­
AL ENOS. 

6. 

7. THESE LEADS FURNISHED WITH FUNCTION BOX. 

a (F=L=J NORMALLY OPEN CONT~ 

~NORMALLY CLOSED ca.t1liC1S 

9. A COMPLETE LP UNIT USES ONLY ONE STUNT BOX. 

110 

MAKE APPROXIMATE (_ __ )CONNECTIONS TO 
COMPLETE CIRCUIT. 

REAR CONTACTS 
NORMALLY OPEN 
REAR CONTACTS 
NORMALLY CLOSED C 

TRANSFER CONTACTS 

ll THE FOLLOWING STUNT BOXES ARE WITHOUT 
SWITCH ASSEMBLIES: AX, AOL. 

12 THESE TWO TERMINALS ARE USED WHEN LP IS 
EQUIPPED WITH XO CONT. f'IQGE FEED OUT OR 
XO CONT. HORIZ. TAB. IF BOTH FEATURES ARE 
USED, THEY ARE WIRED IN SERIES TO THESE 
TERMINALS. 

I~ USE 39522RM STRAP FOR LP 95,96,97,102,122 

14. THE 159611 SIGNAL BELL AND THE 195353 CABLE 
ASSEMBLY ARE CONTAINED ON THE LPIII ONLY. 

15. A. THE LPIII IS FACTORY WIRED FOR 60MAOPER 

B. THE LP I I I MAY BE CONVERTED FOR 20-30MA. 
OPERATION BY THE CUSTOMER. 

16. FOR AFY STUNT BOX, CONTACT IS OVER SLOT 30. 

17. 195269 STRAP CONNECTED FROM TERMINAL 6 
10 CONNECTOR BRACKET MOUNTING SCREW 
FOR 179613 AND 179644 R.F. SUPPRESSION 
MOOIFICATION KITS. 

I 

2 

2 

I I 4 

r------ --------. 
I 172521 172502 STUNT BOX 1 

l 0 0 0 0 0 D D 0 ARRANGEMENT I 
AHF,AJC I l [][]~I[][] I~SEENOTE7 I 

I [] [] I) [] [] I 'h L,i 157106 I 

: SEE NOT~ a-1 i ~ L!: I= ::_~-:_8~ ~~ 
1 Lrn.:=:==~~==1=t:=R-15- w 
I R-16-G --l 
L_ _____________ j 

-----------------, 
~ 172504 STUNT BOX 1 

I o o o D ARRANGEMENT I 
I ACW,ACZ ~ 
I I I I I 

I 
I 
I 

I u II I ! 

: SEE NOTE 8 --Q £_155066 I I 
I 25 R-2-R :==l ! 
1 SEENOTE7-....., u R-7-BK ___ Y--_j L_________________ I 
~--- - -17255o - STUNT BOX -~ 

I ~ I I ~ARRANGEMENT I I 
I rl~ I I ~ AGG I I 
I SEE NOTE 7 "'-.. l.l I I I I 
I ~~l 164594 1 1 

1 2s 28 ~--:::: ~:': I 1 
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l!;;TACTS 
Ill 8-28-11• 821137 
17 10-211-~ 83710 

AUXILIARY 
CONTACTS 

T 

NOTE 5 

SLOW RELEASE TEST KEY 
TERMINAL BLOCK 

F-11-W-IL 

F-15-Y 

6 

K-14-W-Y 

-15-w-11 

J~-s-w-aL 

1101 

TIST 

' 

"c • 

CABLE ROUTING 
(BOTTOM VIEW) 

u 
TRANSMITTER DISTRIBUTOR 

CONNECTOR FEMALE 

7 • 

SILICON 
0100£$ 

18 2-211-115 1160112 

4-7-66 

SEE ISSUE CONTROl.. RECORD FOR COMPLETE 
LIST OF SHEETS COMPRISING THIS WD 

SHEET 2 

ACTUAl 

WIRIRG DIAGRAM 

FOR 

MODEl 28 

ElECTRICAl 

SERVICE URI T 

ASR- GP - OPT. lAC 

LESU 13 

APPROVALS 

D AIID It 1:0/fll 

flltOO. NO. 3292WD 

~TE 10-10-511 

P.D.FILE NO. 27-A.II5.U 

DltAWII E.K.S. CHKD. R.D. 

EIIGD. H.S.P. APPD. 

TELETYPE 
CORPDitATION 

3292WD 
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A 

• 

c 

D 

E 

F 



I 2 I 
NO. N 0 T E S NO. NOTES 

1. FOR ACTUAL WIRING DIAGRAMS OF INDIVIDUAL 10. A. TO OPERATE ~tOTOR CONTROL. SET MUST 
BE EQUIPPED WI.TH El THER UNITS SEE: 

WD NO. 

32611WD 
3292WD 

UNITS DIRECTLY OPERABLE WITH 
LESU 

CAB I NETS- LAAC209, 210 
ELECTRICAL SERVICE UNIT 
LESU 13 
KEYBOARDS- L AKII 
MOTOR UNITS-LMUI2 OR Ill. 

B 

I. TIME DELAY MECH. OR 
2. MOTOR STOP CONTACTS 

If TAPE POSITION IS TO BE USED IN 
THE ASR SET THE TIME DELAY MECHANISM 
MUST BE EITHER ELECTRICALLY OR 
'1ECHANICALLY DISABLED. 3302WD 

2900WD 
28611WD 
3300WD 
3288WD 

PAGE TYPING UNITS-LP 
TRANSMITTER Dl STRI BUTOR-LX03 
TRANSMITTER Dl STRI BUTOR­
LAXD 3 & LCXD I 

II. A. Ll NE SHUNT RELAY SHOWN CONTROLLED BY 
POWER SWITCH AND SHOWN SHUNT! NG 

3251WD 
31152WD 

2 LEGEND: 

TRANSMITTER DISTRIBUTOR-LBXD! 
TRANSMITTER Dl STRI BUTOR BASE 
-LCXB7 

0 A SELECTOR MAGNET TERM I HAL BLOCK 
(IN LESU) 

0 B LINE TEST KEY TERMINAL BLOCK (IN 
LESUl 

o C CABINET TERMINAL BLOCK 
0 D MOTOR CONTROL TERMINAL BLOCK 12. 

(IN LESUl 
0 E POWER TERMINAL BLOCK (IN LESU l 
(4 F KEYBOARD CONNECTOR 
0 J I TERMINAL STRIP (ON LINE RELAY 

ASSEMBLY IN LESU l 
(4 J 2 LINE RELAY CONNECTOR (IN LESU) 
e J 3 LINE RELAY FILTER( IN LESUl 13. 
0 K TERMINAL STRIP (ON LINE TEST 

KEY IN LESUl 
(4 R TYPING UNIT CONNECTOR 
0 S SLOW RELEASE RELAY TERMINAL 

BOARD( IN LESU l 
0 T TEST SWITCH TERMINAL BOARD 111. 

(IN LESUl 
~ U TRANSMITTER Dl STRI BUTOR CONNECTOR 

OAG MOTOR TERMINAL BLOCK(ON .LAKl 
OAH AUXILIARY SWITCH TERMINAL BLOCK 15. 

(ON LAKl 
~ Z TRANSMITTER Dl STRI BUTOR CONN 

(LBXD). 

LINE RELA{ COIL,TRANS.DIST.SIG. 
GENERATOR AND KEYBOARD SIG.GEN. 

B. IF KEYBOARD SHUNT! NG IS NOT DES I RED 
MOVE STRAP FROM C I 0 TO C9. 

C. FOR Dl RECT CONTROL OF Ll NE SHUNT 
RELAY FROI~ POWER SWITCH, ADD DASHED 
(--- CONNECTIONS AND OMIT CONN. 
MARKED ( * l AT CABINET TERMINALS 
C311, C35. C37. CUSTOMER MAY THEN 
SELECT PORTION OF SIG.LINE CKT.TO BE 
SHUNTED BY :ONNECTI NG TERM. C 13 TO 
EITHER C9,CIO,CII,CI5. 

CIRCUIT SHOWS BOTH HORIZONTAL TABULATOR 
AND FORI4 START CONTROL USED ON TYPING 
UNIT. WHEN ONLY ONE CONTROL IS USED, 
OMIT CONNECTION MARKED (-4---l AND ADD 
PROPER DASHED (----) CONNECTION IN 
TYPING UNIT C I RCUlTS. 

FORM PAPER OUT ALARM CONTACTS MAY BE 
MOUNTED ON EITHER THE TYPING UNIT OR 
EXTERNAL TO THE CAB I NET. IN LATTER 
EVENT ,CONNECTIONS ARE MADE Dl RECTLY TO 
TERMINALS C25 AND C26. 

WHEN PAPER FEED OUT SWITCH IS NOT USED 
Dl SCONNECT MOTOR LEAD FROM AG3 AND 
CONNECT TO AG I. 

WHEN SIGNAL LINE BREAK SWITCH IS NOT 
USED IN KEYBOARD ADD DASHED(----) 
CONNECT I ON AT CAB I NET TERMINAL BLOCK 
BETWEEN C I 0 AND C II. 

I 
NO 

21. 

4 I 
NOHS 

CONTINUEC 

LCXD AS PER 01 AGRAM BELOW LEVER KEY 
SWITCH 
6 NORMAL OPEN CONTACTS ON EACH SIDE 

Cl34 TO CONTROL PIVOTED 
HEAD TRANS. CLUTCH 

MAGNET. 
Cl33o--,--o OFF POSinON 

I TO CONTROL HARDGATE I °CI06 TRANS. CUJTCH MAGNET 

I . CIOO 

C99o-t--oOFF 

I 'CII7 
I 
I C98 

C97~0FF 

I Cll6 

I C96 
I 

C95o-+--o OFF, 

I 
I Cll5 

I C94 
I 

C930.........,I---•"'OOFF 
I 
I 
I 
I 

C91 o I 

Cll4 

C92 

•OOFF 

I 
HARDGATE 

TRANS. CONTACTS 

3. DOT DASH,---) LINES INDICATE FILTERING, 
SHIELDING AND SUPPRESSION NETWORKS. 

16. IN ALL TRANS.DIST.UIII MUST BE CONNECTED 22. WHEN A SEPARATE TIGHT SWITCH IS USED IN 

11. All APPARATUS IS SHOWN IN UNOPERATED 
OR DE-ENERGIZED POSITION. 

5. A.RESISTANCE IN OHMS !Ol 

TO U 17 EXCEPT FOR LXDII AND UP. (SEE LBXD THIS SWITCH BECOMES A MANUAL ON-OF 
NOTE 25) SWITCH ONLY. 

17. IN ALL KEYBOARDS Fll MUST BE CONNECTED ~3. 
TO F7. 
IN ALL TYPING UNITS Rill MUST BE 
CONNECTED TO Rl7. 

WHEN LXD5 IS USED, REMOVE THE STRAP BE­
TWEEN TERMINALS CI35-CI36. ADD TWO 
176162 STRAPS, ONE BETWEEN TERMINALS 
C23-CI35 AND ONE BETWEEN C211-CI36. B. I NOUCTANCE VALUES IN Ml CROII£NRI ES(MHl 

C CAPAC I lANCE VALUES IN Ml CROFARADS(t4F l 
1--1...::..---------------1118 SPARE LEADS FROM UIB AND FIB ARE RES- II. TO CONTROL PI VOTED READER FROM ITS TAPE 

OUT CONTACTS, REMOVE THE STRAP FROM 
TERMINALS 137 TO 1~1 AND PROVIDE SUIT-

fl. CIRCUITS SHOWN FOR .060 AMP. NEUTRAL 
SIGNAL LINE OPERATION, FOR .020 AMP. 
LINE CURRENT,ADD DASHED 1--l 
CONMECTICIIS AND OMIT CONNECTIONS MARKED 
( -11- l IN LINE TEST KEY,AND LINE RELAY 
CIRCUITS. 

7. USE POWER a SIGNAL LINE SUPPRESSOR AND 
SYNC.OR GOY.-FILT. MOTOR FOR INSTALL­
ATIONS REQUIRING MINIMUM R.F. INTER­

FERENCE. 
FOR OTHER I NSTALLAT I OMS OMIT SUPPRESSORS 
AND CONNECT INPUTS AND GOY. MOTOR 
DIRECTLY TO TERMINALS SHOWN. 

8. USE SYNCHRONOUS MOICRON REGULATED 60N 
! IS) AC POWER ONLY. GOVERNED MOTORS 
AND OTHER POWER CIRCUITS OPERABLE ON 
50 TO 61WUNREGULATED AC. 

9. RECTI F I ER SHOWN CONTROLLED BY POWER 
SWITCH. 

FOR CONTINUOUS OPERATION,MOVE 
RECTIFIER LEAD l2 FR~I E2 TO E I. 

I 

ERYED FOR POLAR OPERATION OF SIGNAL 
GENERATOR. 

CIRCUITRY. THE TAPE OUT C NTACTS MAY NOT 
19. CIRCUIT SHOWN FOR 115Y DC POWER INPUT BE USED DIRECTLY SINCE THEY OPEN 

20. 

121. 

i 

I 

TO TRANS. DIST. CLUTCH MAGNETS. FOR '10HENTARI LY. 
IIBY DC POWER INPUT MOVE WIRE CONNECT'"""'IOII!Sf~--4-----------------i 
AS FOLLOWS: j25. 

UNIT WIRE INVOLVED I-lOVE CONN.FROM TO 

LAXD+ CBI TO Y6 Y6 Y5 
I LCXD Clll2 TO Y3 Y3 Y2 

LBXD Al3 10 Y6 Y6 V5 
A6 TO Y3 Y3 Y2 

POWER SUPPLY MUST DEL I YER 300MA I IIBY DC 
OR 200MA f 115Y DC. 

USE APPROPRIATELY LABELED LXD,LUD, 26. 
LBXD OR LCXD CIRCUITRY AND MAKE CONN. 
AS SHOWN. 

CUSTOMER MUST SUPPLY EXTERNAL SWITCHING 
AS FOLLOWS: 

27. 

LXD - NONE 28. 
LUD - BETWEEN Cl33 AND Cl311 

TO CONTROL TRANS. CLUTCH HAGNET 
LBXD - NONE 

(CONTINUED) 

I I 

Ulll IS CONNECTED TO Ul7 THROUGH THE 
TRANS. Dl ST. 

I 

H22 M22 U17 

LXD4 ~· • 
AND uP ~·4~·1-M-23--U·· 

CUSTOMER MUST SUPPLY THIS SWITCH WNEN 
EXTERNAL SWITCHING IS NOT USED. 

CUSTOMER MUST SUPPLY THESE STRAPS 
WHEN EXTERNAL SWITCHING IS NOT USED. --
WHEN THE LXDII IS USED DO IIOT INSTALL 
STRAPS BETWEEN TERMINAL Cllll AND Clll2, 
OR Cl31 AND Cl32. THE INTERNAL CLUTCH 
MAGNET INPUT SHOULD BE CONNECTED TO 
TERMINALS Cl32 AND Cllll. RESISTANCE I'ER 
COIL 210 OHMS. 

4 I 

5 I I 7 I • I 

24 
I I • I 7 I I I 

' I 

3294WD A 

REVISIONS 
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NOTES 
WIRING LEGEND• 

DISTANT TERMINATING AREA 
1. / 11 DISTANT TERNIMAL DESIGNATION 

2. 

A-1-w-aL 

L_WIRE COLOR CODE 

COLOR CODE: 

IK-ILACK 
IN-INOWN 
N- RID 
O-ONANI 
Y-YELLOW 
t-INEEN 

IL-ILUE 
p- I'URPLE 
W-WHITE 
s- SLATE 

W-BK- WHITE -&LACIC 
W-&R- WH ITE-IROWN 
W- R-WHITE-REO 
W- O-WHITE-ORANGE 
W-Y- WHITE-YELLOW 
W- G -WHITE-GREEN 
W-IL-WHI TE-ILUE 
W- p- WHITE-PURPLE 
w-s- WHITE-SLATE 

4. CONNECTOR VIEWED FROM SOLDER TERMINAL ENOS. 

& ALL CONTACTS SHOWN IN UNOPERATEO POSITION. 

t. IPARI TERMINAL OF u-11 RESERVED FOR POLAR 
OPERATION OF TRANSMITTER OISTRIIUTON 
IIINAL IINIRATOR. 

7. DISCONNECT ONE TERMINAL WHEN TESTING 
SIINAL GENERATOR. 

a TH~ "UM8E'"S ENCASED 8Y PAR'ENTHESE'S 
ARE U5£D FOif R£F£1fE~C& AHO AR£ 
~OT N£CfE5SAffi~Y SHOWN ON THE PART.S. 

jJ.II5 V tiO"'- AC POWER TO BE USED ON CLUTCH 
TRIP MAGNET ASSEMBLY CIRCUIT. 
(258M COIL ASSEMBLIES, 74..1\.EACH) 
FOR DC OPERATION ADO SUFFICIENT EXTERNAL 
RESISTANCE TO LIMIT CURRENT TO 100 M. A. 

9. 8. L X027 EQUIPPED WITH 262M COIL ASSEMBLIES 
(RESISTANCE, 210.a.EACH) THE OPERATING CURRENT 
MUST E SOMA, 115VDC WIRED AS SHOWN, 
FOR AC OPERATION CONNECT IN PARALLEL. 

GROUND STRAP 117118 OF LCXB SHOULD BE 
10. SECURED TO RIGHT REAR MTG. STUD OF LAAC 

RAIL (SEE SPEC. 5941S). 

A 
TRANSMITTER DISTRIBUTOR 

SIGNAL GENERATOR 

0 
TAPE- OUT 

CONTACT ASSEMBLY 
(TAPE IN UNIT) 

........ ...._,_(I)_ U-11-0 
--(-2)- U- 9-BL 

\LCXI \NOI'£10 
117388 

B 
TRANSMITTER DISTRIBUTOR 

CLUTCH MAGNETS 

c 
CONTROL LEVER 

CONTACT ASSEMBLY 

A 
OR OR t~ 

~262M(c') ~~62 M ~' 

1 BK ~ 
- NOTE 8 

,.. 
I ... 
I 
::) 

' I .., 
I 
::) 

u 
TRANSMITTER DISTRJBUTOR 

SPARE 

A-z-w-o 
A- 1-W-SL 

B -z:- y 
8 4- S 

C-2-BR 
C-1-P 

o-1-o 
D-2-BL 

SPARE-w•Y 

NOTE./ 

CONNECTOR MALE 

... •• •. , 
II• 

-I 
I• 

110 

0 

,, ., ., 
14:~ ~39522 RM 

STRAP 
17 WIRE 

3300WO 

~E 
A 

OAT[ AUTH NO 
8-22-57 TP-2213 

I 3-25-58 28-1767 

ACTUAL 
WIRING DIAGRAM 

MODEL 28 
TRANSMI TT~ ~ 
DISTRIBUTOR 

LXD 3,27 
ASR-GP I 

LIIU IS,I4,11,1e.28,1 
Ill 

l"'ttD. NO. -

~------------------------~-----------------------------------------------------------8~1 __ 3300WD ~ &T • "1181 



NO 

I. 

2. 

NOTES 

WIRING LEGEND 

,.--------DISTANT TERMINATING AREA 

;, • DISTANT TERMINAL DESIGNATION 

A-I- w-BL 
\~..... _____ ! 

T._ ___ WIRE COLOR CODE 

COLOR GOOES. 

BK- BLACK 

BR- BROWN 
R -RED 
0 -ORANGE 
Y -YELLOW 
G -GREEN 
BL-BLUE 
P -PURPLE 
W- WHITE 
S -SLATE 

W-BK- WHITE - BLACK 
W-BR- WHITE -BROWN 
w- R - WHITE- RED 
W-O -WHITE-ORANGE 
W-Y -WHITE-YELLOW 
w- G -WHITE- GREEN 
w-&L -WHITE- BWE 
W- P - WttTE - PURPLE 
W-S -WHITE.- SLATE 

3. UNIT WIRED FOR 115 VOLTS AC OR DC POWER INPUT. 

4. PWGS VIEWED FROM SOLDER TERMINAL ENDS. 

ALL CONTACTS SHOWN IN UNOPERATED POSITION 5. IN KE'tBOARD. 

SPARE TERMINAL OF F-18 RESERVED FOR POLA~ 
6. OPERATION OF KEVBOARD SIGNAL GENERA'TUR AND AL LAMP 

ON LAK 44. 

7. 

ASSOCIATED CABLES 
158224 CABLE ASSEMBLY, AUXILIARY 
158249 CAELE ASSEMBLY, KEYBOARD 
155992 CABLE ASSEMBLY, BACK SPACE 
159343 CABLE ASSEMBLY, BACK SPACE MAGNET 
304613 CABLE ASSEMBLY, LAMP AND SWITCHES ( LAK 44) 

8. BARE WIRE STRAP 39522 RM 

2( 

5' 

81 

ul 
131 
161 

1911 

F 
KEYBOARD 
CONNECTOR 

MALE 
AK·I·BR 

-t- - AA·I·BK AB·I·BK o• AA ·2-BR AB· 2-G 

41 • AK·2·G~lSTRAP 3. AB·7·W NOTE 8 

71 • AF·2·R SPARE 
6• AL·2·Y AJ·2·Y NOTE 10. 

101 • AB·3·BL 
9. AB • 5· 0 . AH • 3· W·BL 

0 • AG·t·P 12. AG -z-s 

151 • AH ·2 ·W·I)K AX·I·W·BK 
1 ... AE·4·W·P 

AH·5·w-v 

~ li. Ax·2·w·o 

AX·5·W·BL NO]"E 6 AND 10. 

AE·5·W·G 

AC 
AUXILIARY SWITCH 

SECTION I 
,----- AH·4·W·R 

(7} 
(8) 

CKT.A T 

9 PART OF ASSOCIATED UNIT {LPE' LPR' ) (6} KT • LRPE OR LTPE 
I--4---0-N_L_A_K_4_4_0_N_L_Y_. -R-EMOV--E-W-H-IT_E_L_E_AO_F_R_OM_F_5 _____ '"""AH·3 ·w-BL --;-.. 

(I} 
K 

10. AND CUT OFF NEAR TUBING OF CAELE 158249. 
KT (2} 

AH-J-w·o 
K 

CKT.B 
(5) 

T STRAP 
(4 (3) NOTE 8 

AH·Z.W·BK --..J 

AH·7·W·P 
SECTION 2 

CKT.A 041~ 

K 

(13) 

AH·6·W-G 

(15) 06) 
T 

( 12l 

T 

(Ill 

( 9) 

CKT.B 

AA 
KEYBOARD 

SluNAL GENERATOR 

_ .... 
~~=~::; 

l I tn~ ._.. ~~ 
o::o ~ 

II~ D 
~I 

F-2-BR -,--.rl"''--1 ~==::.7_)~i" 
F·O·BK --1,.1-'.,_ ________ __, 

CONTACT BOX ASSEMBLY Willi ARC SUPPRESSION 
NETWORK ACCESSORY. 

AB 
LOCK BAR SWITCH 

• 
" ., 

* 

AF 
END- OF-LINE 

MARGIN INDICATOR 
SELECTOR SWITCH 

AJ•I·BL ~(3) I 
F-6-R (I) : 

AL· I• BK L ___ _J--------~-

3302 WD 

ISSUE DATE AUTH NO 

5 3 •24• 59 28•10903 
6 4• 27-59 28•10983 
7 7•10•59 28-11487 
8 8· 4-59 28•11508 
9 3•30•60 28 •12924 
10 8 •24•60 28-13780 
II 12-30-60 28•14465 
12 8 ·7- 62 74054 
13 3·9-64 80416~ 

14 4•3 ·64 80416•1 
15 5•14•64 81758 
16 4 •14•65 87055 
17 9"21"65 89204 

SHEET I OF 2 

ACTUAL 

WIRING DIAG~ 
MODEL 28 

KEYBOARD BASE 

LAK 4, 25, 44. 

ASR- GP·OPT I: 
ASR • GP·OPTl:I. 

LE';U 13,15,16,25, 
28,36,112. 

APPROVALS 

D ••• R I E ~" 

E-NUMBER 

PROD. NO. 3 302 w D 

DATE- 10-23.56 
P.D.FILE NO 27A.65AA 
DRAWN R.T.S.}CHKD 

ENGD 0. P. l .!APPD 

TELETYPE 
CORPORATION 

17 3302 wo 
E'T 131.tWt 



AG 
MOTOR TERMINAL BLOCK 

~I ~ @3 ~· 
I I I I I I 
IX~~ ~(/)(!) CL.O .. .. 
~~2 ..,31t N-- . 

·~ 
. . -
Z• 1.\.t 
elL!- 2 

<I 

AM 
BACK- SPACE MAGNET r--------, 

I :,r-NOTE 9 

I I 
: I 
I I 
I (I) (2) I 
I I 

~--Y----Y-_j 
(!) 

~ 
N 
• 0 c 

AN 
BACK-sPACE 

SWITCH 

,....0., 

~0 
(I) (2) (3) 

~ ~ lJ 
0 . 
~ 

(:> 
<I 

IX . . 
e 
cr 

AH 
KEYBOARD 

- --==T=ER:IMINAL BLOCK 151819 STRAP 
;L.. • ~1--AC·2·w·o 

\:::7 ':::7 AB·4·w·o 

8 

@ 
9 

§ 
10 

§ 
II 

§ 
12 

@ 

d 1--AC·4 ·W·BK 
'7 F· J5•W• BK 

b"'t--AC·S·W·BL 
'-.:7 F •IJ•W•BL 

d'_r-- AC·I ·w·R 
'-/ AB·6·W·R 

d_r---Ac·lo·w·v 
'-/ F· 16·W·Y 

~f--AC·JZ·W·G 
~ AB·B·W·G 

AJ 
END- OF-LINE INDICATOR 

SWITCH 

(~ F·B·Y I 
AF·3·a. uil---..Jr-----....l• I 

AK 
SIGNAL LINE BREAK KEY 

SWITCH 

~,.,. .. 
I~ ... ---F-3-G 

""o..,._ _ ___. <3 l 

AL 
MARGIN INDICATOR 

SWITCH 

j -4 32--1 
AF·I· BK c-~·---..!.!-!!!!t: --F· B·Y 

,-- --------------
AX AE l I AL LAMP AND AR KEY BID LAMP I 

I ..--~,......1-- ~t-F·ts~w-BK ,...... ~ ....... ~ ~ I 
~t-F·IT·w·o 31 _11:'·14-w·P 1 
~t-A£•4•W•P 41'--AX·4~-p I ~ 1-- !t- F ·11-w·BL ~ 1-- !§r--- F· ""W·G I ~ ~ ~ ~ ~ 

L _______ LAK~40NLY ____________ j 

3302 WD 

ISSUE DATE AUTH NO 

St-EET 2 OF 2 

ACTUAL 

WIRING DIAGRAM 
MODEL 28 

KEYBOARD BASE 
LAK 4,25,44, 

ASR·GP ·OPT I 
ASR ·GP·OPT D: 

LESU B,l5,16,25, 

28, 36,112. 

APPROVALS 

""OD. NO. 3302 WD 

DATE. 10- 23-56 
P.D.FILE NO. 27A.65AA 
DRAWN. R.T.S.jCHKO 
ENGO O.P.L. IAPPD 

TElETYPE 
CORPORATION 

1 3302 WD 



NO NOTES 
FOR ACTUAL WIRING DIAGRAMS OF INDIVIDUAL UNITS SEE 

l WD l'f..IMBER 

3344 WD 
2900 WD 
3319 WD 

UNITS DIRECTLY OPERAB.E WITH LESU 12 

ELECTRICAL SERVICE UNIT LESU 12 
MOTOR UNITS - L M U 3,4 ,6. 
TYPING REPERFORATOR BASE LRB 3,11 

LEGEND 

2. 0 G 3"POII'fT CONNECTOR (ON BASE) 
0 DG TERMINAL BLOCK (ON BASE) 

3. 

4. 

!1. 

0 Ott TERMINAL BLOCK (ON BASE) 
(4t F 16-~T CONNECTOR 

0 A TERMINAL BLOCK (IN LESU) 

0 B TERNINAL BLOCK (W LESU) 

0 D TERMINAL BLOCK (IN LESU) 
0 E TERMINAL BLOCK fiN LESU) 

0 J (DTERMINAL STRIP ON UNE RELAY (IN LESU) 

(4 J {g) LINE RELAY CCNNECTOR (IN LESU) 

0 J @ LINE RB..AY FILTER (IN LESU l 

DOT· DASH (··--)LINES INOCATE FlliERING, SHIELDING 

AND SUPPRESSION NETWORKS. 

ALL APPARATUS IS SHOWN IN UNOPERATED OR DE ·fNE· 
RGIZED POSITIONS. 

(A) RESISTJINCE 'taLUES IN OHMS·(""') 
(B) INDUCTANCE VAWES IN NIICROttEHRIES ( MH) 
(C) CAPACITANCE VAWES IN MICR~RADS (MFD) 

CIRCUITS SHOWN FOR .060 AMP. 1'4EUTRAI.. SIGNAL LINE 
e. OPERATION. FOR 020 AMP UNIE CURRENT,AOO DASH UNE(·---) 

CONNECTION AND OMIT CONNECTION IAARKED (-4-) IN LINE 
RELA'£ 

USE: SYNCHRONOUS MOTOR ON REGULATED 60 ..., Ctl %) 
7. A.C. POWER ONLY. GC11ERNED MOTORS Die OTHER POWER 

CIRCUITS OPERABLE ON 50 TO 80"" UNREQJLATED A.c. 

RECTIFIER SHOWN CONTROLLED BY POWER SWITCH 

8. A. FOR CONTINOUS OPERATION MOVE PRIMARY fiNP\Jl? 
LEAD FROM TERMINAL E2 TO TERMINAL El • 

LINE Stf~T RELAY SHOWN CONTROLLED BY f'OW£R. 
9. SWITCH AND SHUNTING LINE RELAY COIL. 

R:lR SPECAL APPUCATK>NS WHEN LESU 12 IS USED WITH 
10. LRB 20, THE FOLLOWING NOTE APPLIES; SELECTOR MAGNETS 

CAN BE OPERATED DRECTLY IN A NEUTRAL SIGNAL LINE 
AS Fot..L..OWS: 

REMOVE LINE RELAY 
FOR 20 MILLIAMPERE, SO AND 7!5 WPM OPERATION (OR ANY 
INTERMEDIATE SPEED.) 

I . STRAP A5 TO A3 

2. MOVE BLUE LEAD FROM TERMINAL A8 TO A6. 

FOR tD MILLIAMPERE, 60,75 8 100 WPM OPERATION (OR 
AI4Y INTERMEDIATE SPEED.) 

I AND 2 SAME AS ABOVE 

3. ADD DASHED {··-) LEAD, OMIT • LEAD ON 

SELECTOR MAGNETS (REFER TO 3342 ~D) 

u 
ci 
II) 

~ 
0 
> 
!'! 

Jj-,.. 

... -
J: 
0 

-~-
1&.1 

0 
<I 

0 
4 

Ul 
z 
o,. 

-!Uo J 
~-

5 i 
0 wz: 
.... lL­
CL !': ~ 
j:! ""' z: z8 

.9 

• 

'It 
J: 
0 

N 
J: 
0 

en 
1&.1 

~---------+-~--+-_/' 

r-----, 
I or-e I 

)'I I< ooo1 liii-
JO) 12:~ 

• Ill w 
I NC -4 "' _J 

I I~ z: 
I _J -

I r ·~ ,ii:l~ 
'k JCD 
I o 1 
I !! • I 
L J --- _J 

>--

w 
1-
0 

o<> 

N z. N 
1&.1 I&J 

'T 

- -- -...J 
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0 
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~ 
~ ~ ... 

~: ~ ::> 
1 ffi 0 

:::.: IS a: ca: u 
!!! f;ES! 
a: u ~~!!! 
11: ~ --

r _.::f'-·----l 

: t ~ : 
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I~ II~ v. + I 
IN ~ I ~ I 
I ~ ~ I 
I .. N I 
I u ... I 

I : 
L. --·----_j 

"CD Ill 
1-
0 
;£ 

+ 
0 
0 ~~~ I 

--1--J 

CD ,... 
4 4 

, .... 
I~ 
l?i 
I~ 
lw 
I~ 
I 
I 
I 
I 
I 
I 

' ' I 
I 
I 
I 
I 

I 
I 

• Q 

CD 
Q 

,... U) 
en m 

U) &n 
J: J: 
0 0 
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I :::J 
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3343 WD 
• REVIS I 0 N S 

SStR: DATE AUTH. NO. 
H 4 • 21 -so ze- ;3089·t 
J ,_ .. -"" • ).rj 1.1 
K 3•.1!.4• 11 76/·/9 

IZ" - 51 Ja•t: 
II .!1• :a•a "~·IV 
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SCHEMATIC 
WIRING DIAG~M 

MODEL 28 

REPERFORATOR BASE 

LRB 3,11 

ELECT SERVICE 
UNIT 

LESU 12 

APPROVALS 
D AND R E OF M 
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NOTES 
WIRING' LEGEND: 

..------DISTANT TERMINATING AREA I I DISTANT TERMINAL DESIGNATION 

A-1-~-BL, 

t.__ __ WIRE COLOR CODE 

2. COLOR CODE 

BK- BLACK 
BR-BROWN 
R -RED 
0- ORANGE 
Y- YELLOW 
G- GREEN 
BL- BLUE 
P -PURPLE 
W- WHITE 
S- SLATE 

W- BK- WHITE- BLACK 
W-BR- WHITE- BROWN 
W- R - WHITE- RED 
w-O - WHITE- ORANGE 
W-Y - WHITE- YELLOW 
W-G - WHITE- GREEN 
W-BL- WHITE- BLUE 

w-s- WHITE- SLATE 

3. UNIT WI RED FOR II!? VOLTS 50 TO 60 CYCLE A. C. POWER 
INPUT ONLY. 

4. CONNECTOR VIEWED FROM SOLDER TERMINAL END. 

5. CIRCUITS SHOWN FOR .060 AMP. NEUTRAL SIGNAL LINE 
OPERATION. FOR .020 AMP OPERATION REMOVE AND 
ADD CONNECTIONS AS TABULATED BELOW. 

SIGNAL LINE CURRENT CONNECTION REMOVE CONNf.CTICAIIADDE 
.020AMP. JQ)I-J Q) 2, J(l)3-j (D 4 

6 RECTIFIER SHOWN CONTROLLED BY POWER SWITCH. 
FOR CONTINUOUS OPERATION REMOVE LEAD L-2-BK FRO 
TERMINAL E-2. AND CONNECT TO TERMINAL E- I. 

7. LINE SHUN"r RELAY SHOWN CONTROLLED .BY POWER 
SWITCH AND SHUNT,Nt:i LINE RELAY 'COIL. 

8 S!:LECTOR MAGNETS ARE TO BE WIRED AS SHOWN 
FOR 30 MILLIAMPERE OPERATION WHEN THE 
LIN.E RELAY IS USED. 

9 ASSOC. CABLE NUMBERS 

159939 CABLE ASSEM., LESU 12 
153477 CABLE ASSEM., RECTIFIER 
164030 CABLE ASSEM ., LINE RELAY MTG. ASSEM. 

10. SELECTOR MAGNETS CAN BE CONNECTED DIRF.CTL.Y IN THE SIGNAL LINE 
CIRCUIT FOR NEUTRAL OPERATION AS FOLLOWS · 

REMOVE LINE REl-AY 
ZO MIL.LIAMPER£, 60 a 7~ WPW. OPF.RATION 

(OR ANY INTERMEDIATE SPEED) 
A STRAP A5 TO A3. 
8. MOVE BLUE LEAD FROM TERMINAl. 48 TO TERMINAL 1.6 
60 MILLIAMPER£,60,75 8 100 WPr.l OPERATION 

(OR ANY I NTERioiEDIATE SPEED) 
A a 8 SAME AS ABOVE 

C CHANGE WIRING ON SELECTOR MAGNETS FOR 60 
MILL.tAMPERE OPERATION. 

SELECTOR MAGNET 
TERMINAL BLOCK 

A-1-W 

D-8-0 

A-6-W 

A 

L-7-BK 
~H--J(i)-1-BK 

Jl-+-J@-9-R 
"---t-;,.rP 

--1r-f::~~ J ®-3 - y 

....... ~, 
-NOTE 10 
I 

G 
SIGNAL BELL 

B 

F -7-Y 

H 

LINE SHUNT RELAY 

E-7-v-.....r"1 

E-9- G ---rl 

r---dL£8~-- A- !S- S 
LINE 7 
SHUNT JJ----.1 1 

CONTACTS ~----~~~6~)-...., A-6-BL 

AUXILIARY 
CONTACTS 

~ (5): ~ E-4-W-S 
(4} 1-· -#--- E- 8-0 

1-----

(3) 

~) 

(I) 

152623 

CD 
A-8- BK 

I 

J 
LINE RELAY MOUNTING ASSEMBLY 

I 
I 
I 
I 
I 

PI 
I 
I 
I 
I 

@ 

r---------' I 
~-------------+---------- p 

3344 WD MOTOR CONTROL 
TERMINAL BLOCK POWER TERMINAL BLOCK 

D 

A-2-0 

E-9- W 

E 
D-2-w 
G-2-G -~~~ 

....... ..__,-.---
H-4- 0 ---t--.l-...,Q,. 

F-2-BR 
G-l-y--..~ 

F-I-R 

L 
152950 

RECTIFIER ASSEMBLY 

F 

CONNECTOR PLUG 

159541 

E-3-R-+-1. 

E -a-BR -+-1· 

GROUND SCREW-W-+-1• 

E-7-P 

e -r-s-+-1•5 

8 -3 -BL: 6 

8-!S -y -+-1·7 

A- 3 -R 8 

NOTE 6 

... -1--E-2-G 

--1-- E-7 -W-Y 

--1--E-1- W- BK 

--1--B-2-W-BL 

•-1--D -1-w-o 

4111-+-B -4- W-G 

... -1--B-6-W- R 

.--1--A-8- BL 

SELECTOR MAGNETS 
RED 

ASSOCIATED APPARATUS BLUE 

(r, = = = = '::=-=-_=_=:: -'-"'~: :c~"F ~-STRAP 

.J NOTE 5 
::l 
~ 
ffi~ 
.... 13 

r-::=========t======~y~--W--G------~ 
LINE fiELAY .------- E- 9 -)¥ 

r.t----~2~-E-2-BK 

NOT··----., o-~-o' ' __ Ji.--- ~-~=o-c~C- F--J; 
F-3-W f I ' : : I' I 

~-+-i ~-+-j l __ t-: __ _l l-~--- _! 4 
ffi "" e-s -w-o -H':::N:J:il....J 
>i= 
8~ 

J 9-9-W-P 

w A-6-Y 

so 
7 

6 

SOC¥ET 

I 
I 
I 

501-+--+-+' 

A-!S-0 ---------------T------------------~ 
w-p 

I 
A-7-R 

~---w-eR--~----~ 

-------------~-------(10.)~ A- 3- BR ~JQ}_ __ _qqr-~~0 
E..n. zooo~ 

7 

2 

FILTER 

A-8-R 

A-9-BK -__,j 

5 = 

ZO OR 30 MA 60 MA ,.--!-'------t 
TRANSFORMER OPERATION OPEilATION ACTUAL W 1 R 1 N G 

NOTE 10 

SILICON 
DIODES 

ELECTRICAL 
SERVICE UNIT 

GROUND SCREW 
,- -----. r--

1 

r::_ -,-

: : I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
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CONNECTION REMOVED CONNECTION ADDED 

A33- AP3 
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I. 

2. 

3. 

4. 

5. 

I. 

NOTES 

WIRING LEGEND: 

,-----DISTANT TERMINATING AREA 

I ,----DISTANT TERMINATING DESIGNATION I ; WIRE COLOR CODE 

AB-2-W 

COLOR CODE: 

8K-8LACK 
1ft-BROWN 
FI-RED 
0-0RANGE 
Y-YELLOW 
G-GREEN 
aL-BLUE 
I-SLATE 
P-PURPLE 
W-WHITE 

W-BK 
W-BR 
W-R 
w-o 
W-Y 
W-G 
W-BL 
w-s 
W-P 

WHITE- BLACK 
WHITE- BROWN 
WHITE-RED 
WHITE- ORANGE 
WHITE- YELLOW 
WHITE- GREEN 
WHITE-BL.UE 
WHITE- SLATE 
WHITE- PURPLE 

ASSOCIATED CAIU ASSEMBLIES 161886,111887 a 161888. 

ALL CONNECTORS VIEWED FORM SOLDER END. 

TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESIS ARE 
NOT MARKED ON COMPONENTS. 

FOR SCHEMATIC WIRING DIAGRAM SEE 3591 WD. 
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2. 

NOTES 

ACTUAL WIRING DIAGRAMS OF INDIVIDUAL UNITS SEE 

NUMBER UNITS DIRECTLY OPERABLE WITH LESU 12 

ELECTRICAL SERVICE UNIT L.ESU 12 
MOTOR UNITS-LMU 3,4,6 

3344 WD 
2900 WD 
3590 WD TYPING REPERFORATOR BASE LRB !1, LRB 6 
~-- ----- -·· ··--·-------·-· -··---··· - ·-·-- ----- -·--·-

L.EGENO 

0 DG TERMINAL BLOCK (ON BASEl 
0 OH TERMINAL BLOCK (ON BASEl 

<• F 16-POI NT CONNECTOR 
0 A TERMINAL BLOCK liN LESUI 

0 B TERMINAL BLOCK (IN LESUI 

0 D TERMINAL BLOCK (IN LESUI 

0 E TERMINAL BLOCK (IN LESUl 

0 J (J)TE RM INAL STRIP ON Ll NE RELAY (IN L.E SUI 

<• J \Z) Ll NE RELAY CONNECTOR (IN LESUI 

0 J GLINE RELAY f'ILTER(IN LESUI 

<• AA 36 POINT CONNECTOR (ON BASEl 
c CABINET TERMINAL BLOCK 

« p CONTROL PANEL CONNECTOR 

<< R CONTROL PANEL CONNEC.OR 

3. DOT-DASH(-----ILINES INDICATE FILTERING SHIELDING 
AND SUPPRESSION NETWORKS. 

4. ALL APPARATUS IS SHOWN IN UNOPERATEO OR ~-ENERGIZED 

POSITIONS. 

5. (a.) ~ESISTANC£ VALUES IN OHMS-CAl 

<• I INDUCTANCE VAL.UES IN MICROHENRIES IM HI 
(c- l CAPACITANCE VALUES IN MICROFARADS IMFDI 

6. CIRCUITS SHOWN FOR .060 AMP. NEUTRAL SIGNAL LINE 
OPERATION. FOR .020 AMP LINE CURRENT, ADO DASH LINE 
(----1 CONNECTION AND OMIT CONNECTION MARKED 1-11:-IIN LINE 
RELAY. 

1 USE SYNCHRONOUS MOTOR ON REGULATED 60 rv (..i:. I %1 
AC POWER ONLY. GOVERNED MOTORS AND OTHER POWER 
CIRCUITS OPERABLE ON SO TO 60 rv UNREGULATED A.C. 

----1 
LINE SHUNT RELAY SHOWN CONTROLLED BY POWER SWITCH 
AND SHUNTING LINE RELAY COIL. 

TAPE FEED OUT AND/ OR BACKSPACE MAGNETS ARE 
AVAILABLE ONLY WITH SPECIFIC COOED LPR UNITS. 

. WHEN COMMON CONNECTION IS USED, D.C. MUST BE 
10 PROVIDED FOR MAGNETS OTHER THAN 224M WHICH 

OPERATES ON A.C. OR D.C. 

II. WIRING FOR LRB6 (EQUIPPED WITH 178838 MOD. KITl OR 
LRB36,LF.E'51 
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I 
NO. NOTES 

I. WIRING LEGEND: 

r-OISTANT TERMINATING AREA 

I ,OISTANT TERMINATING DESIGNATION 

f-11-W-BL 

~WIRE COLOR CODE 

2. COLOR CODE: 

BK • BLACK 
BR - BROWN 

R - RED 
0 - ORANGE 
Y - YELLOW 

G - GREEN 
BL • BLUE 

P • PURPLE 
S - SLATE 
W • WHITE 

3. TERMINAL DESIGNATIONS ENCLOSED IN 
PARENTHESES ARE fOR REfERENCE AND ARE 
NOT MARKED ON COMPONENTS. 

II. TERMINALS ON CONNECTOR SHOWN AS 
VIEWED fROM SOLDER END. 

5. NORMALLY OPEN INOl AND NORMALLY CLOSED 
INC) CONTACTS ARE SHOWN WHEN THE 
REPERfORATOR IS IN THE STOP I I OLE l 
POSITION. 

6. THE SPACING lSI SIDE ON THE CODE 
READING CONTACTS ARE NORMALLY CLOSED. 
THE MARKING IMl SIDE OF THE CODE 
READING CONTACTS ARE NORMALLY OI'EN. 

7. WHEN THE AUXILIARY CONTACTS ARE 
OPERATED FROM A SINGLE CYCLE FUNCTION 
CAM, THE COIITACTS NEAREST THE MOUNTING 
BRACKET ARE NORMALLY CLOSED. 

WilER THE AUU L IARY CONTACTS ARE 
OPERATED FROM A DOUBLE CYCLE FUNCTION 
CAM, THE CONTACTS FARTHEST FROM THE 
MOUNT 116 BRACKET ARE NORMALLY CLOSED. 

8. GENERAL NOTE: WIRING OF INDIVIDUAL 
COMPONENTS IS DETERMINED IY REFERRING 
TO THE CAlLE ASSEMIL:ES SI'ECIFIED 011 
THE UNIT liM. 

t. WilEN USING THE 1112301 CAlLE ASSEMBLY 
WITH THE LIIPEI, CONNECT THE 11-IL WIRE 
I NORMALLY CONNECTED TO Gill TO Ill. 

,JO. 
/ 

II. WilEN COMMOII CONNECTION IS USED, D.C. 
MUST BE PROVIDED FOil MAGNETS OTHER 
THAN 221114 WHICH OI'ERATES ON A.C. OR 
D.C. 

12. FOR WIRING OF BACKSI'ACE MAGNET ON LAK 
KEYBOARD MOUNTED PERFORATORS. REFER 
TO ASSOCIATED UK WIRING DIAGRAM. 

13. SELECTOR MAGNETS MUST BE STRAPPED FOR 
60 MILLIAMI'EIIE OPERATION WHEN 179615 
AND 179!1115 R.f. SUPPRESSION MODIFI­
CATION KITS ARE USED WITH REPERFORATOR 
SET. 

'--- 10 ON UNITS EQUIPPED WITH THE 173850 
SHIELDED CABLE. THE STRAP BETWEEN 
TERMINALS C-3~ AND C-3b IS OMITTED 
AND THE "G" WIRE 0F TH[ CABLE IS 
CONNECTED TO TERMINAL C- 35. 
IF THE UNIT EQUIPPED WITH THE 
173850 SHIELDED CABLE IS USED ON 
A BASE NOT COIIoTAINING PROVISIONS 
FOR R F SUPPRESS•ON (INCLUDING BELL 
SYSTEM I REMOVE THE "G" WIRE FROM 
TERMINAL C -35 AND ADO STRAP 
BETWEEN TERMINALS C-35 AND C-36 

r---r---------------------------~ 
14 T>£ LPR 66 SELECTOR MAGNET ASS­

- EM8..Y SHALL BE STAAPPEO IN PAR­
• ALLEL FOR 500 MA OPERATION 

I 

2 

2 

NORMALLY 
OPEN 

I I I 

A B 
SIGNAL BELL OPERATING 

CONTAGT 

SELECTOR MAGNETS 

STRAP ASSEMBLY 

STRAP ASSEMBLY 
156B81 

156880 

NOTE 14 ,I' C- 33-R 

c-n-wotANO E·l·w-o WH~N~ I II 0 _34_BL 
111 ~----llrr lc_24_G AREA E IS USED) ~~ 

~~ CABLE ASSEMBLY 
Ill 

E 
MOTOR- STOP 

CONTACT 

CABLE ASSEMBLY (I) (2) (3) (4) 162064 
162211 

t c-23-w-o a c-z4-Gl ___j 
60 MILLIAMPERE 

OPERATION NOTE IO 

STRAP ASSEMBLIES ={ 
156880 s 156881 C-33- R 

l r C-34- BL 

NOTE 13 ); f.-
~~li~~ 2-!.::lfii CABLE ASSEMBLY 
~[:.:(~~ rr~.---~' 162064 OR 1733~0 

20 OR 30 MILLIAMPERE OPERATION 

F 
BACK SPACE 

MAGNET 

NORMALLY 
OPEN r.:: 

I@ 

l...A-- C-23-W-0 lOR A-2-W-0 WHEN 

..__-t JL_,_ c. 2g.w AREA A IS USED) 

17313U CABLE ASSEMBLY 
I A-2-W-0 & C-29-W) 
T I E WIT~ 16206U & 
162211 CABLE ASSEMBLIES. (I>T 1(2> - c -2e-BK 

l..___-=rt_~-·C-27-R (OR H+R WHEN 
NOTE 12 TAPE FEED OUT 

IS USED! 

J 
CODE READING CONTACTS 

C-14-P --ft------, 
C-20·W-BL /NOTE 6 
C-17-W·BK 

c -II- s - I-.;._ 5 -tt-t---+-.. -, 
c- 21-G ~1+-Hf+-"(]1'51 lp1o 15!:: ('-19-w-G 

"141 :t ·" [! l C -16-W-Y C-11-Y 

C-IS-0 

C-12-R 

-++HH-U'u- 1111 u I 

-++HH-~o't3l , 131 = c- 1 3- •- r 
' II 

C-10-WR -++Hii+-1~[]1'2)~(7) :12:: ,t 
C-9-RR u(l) /~(6) (ll)u J1 I C-'-•-e• 

CABLE ASSEMBLY >-C 

CABLE ASSEMa.Y 
162207 

5- LEVEL 

4- LEVEL 

3- LEVEL 

2-LEVEL 

I -LEVEL 

COlo! It' ON 

163946 (TRANSFER) CASLE ASSE"ELY IHANSF£01 

CABLE AS!IEMa.Y (MAKE ON.Yl 16230U !SWINGERS CO.,..ONI 

~~C-8-BK 

162303 ISWINGEM COMMON! TTED USt0 WHEN $1NINGERS ARE COfiiMON 

I • I • I li 

5 I 6 

c 
36-POINT 
CONNECTO~ 

I 

J-15-w-G -<19 11--.....---- G-1-w-P 

J-10-W-BL -- f--t 20 2 t-1-- G-2-W 
J-5-G -~21 3t-l-- G-3-P 

7 

122 II t- - G-4-w-BL 

E- 1-W-0 OR A-2-W-0 - -4 23 5 t- - G-5-BL 
A-1-G--4211 6t-- e-6-w-s 

D-I·W-BL --425 7 t-~ J-11-w-BR 

D-2-BL ---f26 81-f---- J-6-BK 
H:I·R OR F-1-R -H27 91-1-- J-1-BR 

F-2-BK -[---128 lOt-I-- J-12-W.R 

E-2-W - ~ 29 II I-f-- J-7-S 
H-2-G -1-00 121-f-- J-2•R 

H-3-BL- -431 13t-- J·l3·w-D 
H-4-W-BL- -432 1111--- J-B·P 

B-3-R --433 151--- J"3·0 

NOTE 10 8 
B-11- BL - c·OII 16 I- f--- J-14-W-Y 

C-36 l: f-.:lt 35 17 I-f--- J-9·W.BK 
C-35 f--t36 181--f---- J-4-Y 

THESE TERMINALS ARE TO BE 
STRAPPED WITH 20 GAGE 
WIRE (SEE NOTE 10) 

G 
AUXtLIARY 

CONTACTS 

BACKSPACE MAG. 

I • 

D 
•LETTERS" CONTACT 

r=:---ii+-1'1_ C-26-BL 
(2) rl 

(I) \ C-25-w-BL 

'FIGS'[ I'LTRS' \cABLE ASSEMBLY 
162067 

H 
TAPE FEED-OUT 

MAGNET 

162834 
SOLENOID ASSEMBLY} 

WHEN USED -------- -- F-1-R 
I NOTE II l-------~1 C-27-R i II C-30-G 

r----ift-- C- 3 I - SL 

I 1
' bl ,.,..,.,....,.-C-32-W-Bl 

' 131 ~) 
173621 CABLE 

I 

\~' 

~OTE7 I (I) (2}(3) 

ASSEMBLY I USED (I) C2l 
WITH 173UII3. 
198070 & 162380 
IIOD. KITS! 

'-- 176620 CABLE ASSEMBLY 
!USED WITH 176621 I 
19807~ MOO. KITS! 

c- 4 -w-BL:.+lH-1--....J 
C- 5- BL::-+1H1----' 

c -45- w-s-+1---:~tt-----' 

~ CABLE ASSEMBLY 
1152306 

IOOIIBLE PILE-UP! 

CABlE ASSEMBLY 
17U6119 

ICOUBLE PiLE-UP! 

I • I 
21 

7 • I 

' I 
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NO. NOTES. 

WIRING CHANNEL DESIGN ATEO BY "c" DOES 
I. NOT REPRESENT CABLE BUT ASSISTS IN 

TRACING CONNECTIONS. 

2. 

3. 

4. 

5. 

6. 

CHANNEL LEG END • 

r-----CHANNEL IDENTIFICATION 

// CHANNEL WIRE NUMBER 

c-a-t ... __ _ 
- WIRE COLOR CODE 

COLOR CODE: 

BK- BLACK 
R -RED 
W -WHITE 

G -GREEN 

0 -ORANGE 

Y -YELLOW 

S -SLATE 
BR -BROWN 

CONNECTORS VIEWED FROM SOLDER'ED TERMINAL . 
ENDS. 

THESE CABLES ARE FURNISHED WITH STUNT BOX. 

~ NORMALLY OPEN CONTACT 

\_f={:I:J NORMALLY CLOSED CONTACT 

r-------------c r C-1-Y ---"' 
....-----,--~-..... 
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7
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111 110 91 
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I. 

NOTES: 

WIRING LEGEND: 

DISTANT TERMINATING AREA /r- DISTANT TERMINAL DESIGNATION 

A-1-W 

'L--wiRING COLOR CODE 

2 COLOR CODE: 

BK-BLACK 
BR-BROWN 

R- RED 
0-0RANGE 
Y- YELLOW 
G-GREEN 

BL- BLUE 
P- PURPLE 
S- SLATE 
W·WHITE 

W-BK-WHITE-BLACK 
W- BR- WHITE- BROWN 
W- R- WHITE-RED 
W-0- WHITE-ORANGE 
W· Y- WH I TE-VELLOW 
W-G- WHITE-GREEN 
W-BL- WHITE-BLUE 
W·P- WHITE-PURPLE 
W- S- WHITE-SLATE 

3 CONNECTORS VIEWED FROM SOLDER 
TERMINAL ENDS 

ALL CONTACTS SHOWN IN UNOPERATED 
POSITION. 

ASSOCIATED CAlLES: 
175440 CAlLE ASSEMBLY (UCD II) 
307211 CAlLE ASSEM8LY (LXO 

6 THE NUMBERS ENCLOSED BY PARENTHESES 
ARE USED FOR REFERENCE AND ARE NOT 

MARKED ON THE PARTS. 

7. UNIT EQUIPPED WITH 212 COIL ASSEMBLY 
(RESISTANCE 210A EACH). THE OPERATING 
CURRENT MUST BE SOMA. IZOV·DC. FOR 
,EXTERNAL PULSING. 

'r~~" A~~=:tt,~r\8'l!l'-T~~=~~~~11\ 
STRAP BETWEEN TERMINALS CI)ANDt4) FOR MRAU.EL 
OPERATION . OF MAGNETS. 

I. 178535 SPARK SUPPRESSOR ASSEMBLY (153631 

II. 

USED ON LXD 29·0NLY. 

E IS RESERVED 

,OR PROPER R.F. FILTERING POLARITY OF 
FILTERS MUST BE MAINTAINED WHEN 174422 FLTER 
IS USED. UNIT AS FURNISHED IS WIRED FOR 
"MARKING" CONTACT POSITIVE(+) "SPACING" CONTACT 
NEGATIVE(-). TO REVER~ POLARITY OF 
SO THAT TH~ "MARKING' CONTACT IS ._,~•-r•v-=·'-'• 
AND "SPACING' POS1TIVE (+) MAKE THE FOLLOWING 
CONNECTIONS IN CONTACT BOX ASSEMBLY. 

1":miN~I,Ag~t<lfA~~O ro ·'s~~~~.,Ffo~~ACT. 
2 MOVE G.R,EEN LEAD OF :fOP FILT~R FROM 

"SPACING' CONTACT TO 'MARKING CONTACT. 
POLARITY MM BE DISREGARDED WHEN UNITS 
ARE FURNISHED WITH 174421 FILTER. COLOR 
COOING OF FILTER LEADS DOES NOT APPLY 
174421 FILTER. 
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NQ NOTES 4265 WD 
WIRING LEGEND 

DISTANT TERMIIAL AREA ISSUE DATE AUTH.NO. 
I. I, DISTANT TERMINAL DESIGNATED A 9. 28•60 CC·J06 

A -I .• '- WIRE COLOR 
IJ II·/8~D "-/All. u c ,. z. 42 7Z.~Z.~ 

COLOR CODE• TRANSMITTER BASE 
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2. 
y YELLOW s SLATE 
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3. CONNECTIONS VIEWED FROM SOLDER TERMINAL ENDS. M-1-Y •s 14 3' 
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NO NOTES 
I. WIRING LEGEND: 

I DISTANT TERMINATING AREA 
I DISTANT TERMINAL DESIGNATION 

A-1-W-BL 

~WIRE COLOR CODE 

2 COLOR CODE 

BK- BLACK 
BR-BROWN 
R -RED 
0 -ORANGE 
Y -YELLOW 
G -GREEN 
BL-BLUE 
P - PURPLE 
W- WHITE 
S- SLATE 

W- BK- WHITE- BLACK 
w-BR- WHITE- BROWN 
W-R - WHITE- RED 
w-O - WHITE-ORANGE 
w- Y - WHITE- YELLOW 
W-G - WHITE· GREEN 
w-sL- WHITE- BLUE 

W-S- WHITE-SLATE 

3 UNIT WIRED FOR 111VOLTS 50 TO 60 CYCLE A.C POWER 
IN PUT ONLY 

4. CONNECTO~ VIEWED FROM SOLDER TERMINAL END. 

5. CIRCUITS SHOWN FOR.060AMP NEUTRAL SIGNAL LINE 
OPERATION. FOR .020 AMP OPERATION REMOVE AND 
ADD CONNECTIONS AS TABULATED BELOW 

SIGNAL LINE CURRENT CONNECTION REMOVED CONNECTIOIIIADDEC 

020AMP J(i)I-J(J)2, J(!)3-J(J)4 

6. RECTIFIER SHOWN CONTROLLED BY POWER SWITCH. 
FOR CONTINUOUS OPERATION REMOVE LEAD L-2-BK FRm 
TERMINAL E·2 AND CONNEC1 TO TERMINAL E- 1. 

7. LINE SHUNT RELAY SHOWN CONTROLLED ElY POWER 
SWITCH AND MOTOR CONTRC·L REL~Y. 

8. S~LECTOR "'M"GNETS ARE TO BE WIR~D AS SHOWN 
FOR 30 MILLIAMPERE OPERATION WHEN THE 
LINE RELAY IS USED. 

9. ASSOC. CABLE NUMBERS. 
176447 CABLE ASSEM., MOTOR CONTROL. 
159939 CABLE ASSEM., LESU 73 
153477 CABLE ASSEM., RECTIFIER 
164030 CABLE ASS EM., LINE RELA'f MTG. A'>SEM. 

10. SELECTOR MAGNErS CAN BE CONNECTED DIRECTLY IN THE SIGNAL LINE 
CIRCUIT FOR NEUTRAL OPERATION AS FOLLOWS: 

RE:.IOVE LINE RELAY 
ZO loiiLLIAioiPER(,60 a 75 WPM OPeRATION 

(OR ANY INTERMEDIATE SPEEDI 

A STRAP AS TO A3. 
9. MOVE BLUE LEAD FROM TERMINAL A8 TO TERMINAL A6. 

60 htiLLIAWPEAE,60,7~ 6 100 WPM OPERATION 
(OR "NY I NTERIIIEDIATE SPEED) 

A B B. SAME AS ABOVE 
C CHANGE WIRING ON SELECTOR MAGNETS FOR 60 

loiiLLtAMPERE OPERATION, 
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INC NOTES 

I. FOR ACTUAL WlltiiiG DIAGRAMS OF INDIVIDUAL UNITS Sf:E 

W D NUMBER UNITS DIRECTLY OPERABLE WITH LESU 73 

4385 WD 
t 2900 WD 

3510 WD 

Z. L£1£ND 
0 De 
o DH ,.., 
o A 
o I 

o D 

ELECTRICAL SERVICE UNIT LESU 73 
MOTOR UNITS-LMU 3,4,6 
TY,.NG REPERFORATOR IAK LRB !1, LftB 6 

TERMINAL BLOCK ION BASEl 
TERMINAL BLOCK ION BASEl 
II-POINT CONNECTOR 
TERMINAL ILOCIC liN LESUI 

TERMINAL BLOCK (IN LESUI 

TERMINAL BLOCK (IN LESUl 
o E TERIIIINAL ILOCK (IN LESU\ 

o o1 ([)TERMINAL STRIP ON LINE RELAY liN LESU\ 
eM ol ca LIN£ RELAY CONNECTOR (IN LESU\ 

o o1 ~LINE RELAY f'ILT£RCIN LESU\ 

eM AA H IIOINT CONNECTOR CON lAS£\ 
C CABINET TERMINAL ILOCIC 

oM MOTOR CONTROL RELAY (IN LESUl 

3. DOT-0ASHC-----ILIN£S INDICATE FILTERING SHIELDING 
AND "'""R£SSION N£TWORICS. 

4. ALL A,AIIATUS IS SHOWN '" UNOPERATEO OR IE-ENERGIZED 
IIOSI TIONS. 

I. (&) RESISTANCE ~ IN OHMS-CAl 
C• l INDUCTANCE VAUJ£5 Ill MICROHEJIRI£5 CM HI 
Cc l CAMCITANC£ VALUES IN MICROFARADS IMFDI 

6. CIN:UITS SHOWN FOR .Oto AMP. NEUTRAL SIGNAL UNE 
Ofl!ltATION. FOft .020 AMP LIN£ CURitENr, ADO DASH LIN£ 
C----) co•mnoN AND OMtr CONNECTION MARKED l""*""HN LINE 
MLAY. 

1. USE SYNCHRONOUS MOTOR ON R£GULATED 10 tv I~ I%) 
AC. POWER ONLY. GOVERNED MOTORS AND OTHER POWER 
CIIICUITS OPERABLE ON !10 TO 10 IV UNREGULATED A.C. 

a. LINE SHUNT RELAY SHOWN CONTROLLED IY POWER SWITCH 
AND MOTOR CONTROL RELAY. FOR CONTROL OF LINE 
SHUNT BY POWER SWITCH ONLY RENOVE CONNECTION 
MARKED (+l AND ADO DASH LIN£ C---l CONNECTION. 

9. TAPE FEED OUT AND/OR BACKSPACE MAGNETS ARE 
AVAILABLE ONLY WITH SPECIFIC CODED LPR UNITS. 
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I. 

2. 

3. 

4. 

~-

NOTES 

WIRING LEGEND: 

,------DISTANT TERMINATING AREA 

I ,-----DISTANT TERMINATING DESIGNATION I i WIRE COLOR CODE 
AII-2-W 

COLOR CODE: 

BK-BLACK 
BR-BROWN 
R-RED 
0-0RANGE 
Y-YELLOW 
G-GRE£N 
BL-IWE 
S-SLATE 
P-PURPL£ 
W-WHIT[ 

w-BK 
W-BR 
W-R 
w-o 
W-Y 
W-G 
W-IlL 
w-s 
W-P 

WHITE- BLACK 
WHITE- BROWN 
*HITE-RED 
WHITE-ORANGE 
WHITE- YELLOW 
WHITE- GJIIIEEN 
WHITE-IIWE 
WHITE- SLATE 
WHITE- PURPL£ 

ALL CONNECTORS VIEWED FROM SOLDEit IND. 

TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESIS ARE 
NOT MARKED ON COMPONENTS. 

FOR SCHEMATIC WIRING DIAGRAM SEE SS.IWD. 

ASSOCIATED CABLE ASSEMBLIE;S 161886, 161887, 
6. 161888, 312475 AND 312476 

7 

a. 

9. 

MAJt.E THIS CONNECTION BY (SPliCE,SOLDEit,ANO TAPE) 
BLACK LEAD FROM 161887 CABLE ASSEMBLY AND BLUE 
LEAD FROM 312476 CABLE ASSEMBLY. 

TIE BLACK .JUMPER WIRE lACk IN CABLE. 

COVE.R TERMINAL T· 6 WITH A 155753 
INSULATING SLEEVE. 

M 
CONNECTOR 

(RECEPTACLE) 
161818 

-
~ ) 

\~> (2~ -(¢:==l==:P.•61aae 
CABLE 

Ill 

! 
I 

Ill 

• I 
0 ., 
I 

u 

N 

li 
I • ~ 
I 

u 

CONNECTOR 
(PLUG) 
161817 

3124?5 
CABLE 

T 
POWER SWITCH 

ASSEMBLY 

p 

(155023) 

b ~ 
I Gl 

N I 
I -

a: cl: 

CONNECTOR 
(RECEPTACLE) 

DB 

c 
CABINET TERMINAL 

BLOCK 

) ~) J) 
0 

I ": ·) 
., 
I·) 

1886 CAfiLt. 

liC • • I I 

' I 
:a :a 

FUSE HOLDER 
116783 -

~ . } 
ct==t::=+===P, "1 .... 

<!) 
I 

fll 
I 

<!) 
0 

\ ~) (2)~ 

• I 
T 
~ • N 

I 
1!1 

0 
I 

312476 
g! CABLE 

~ ~ ~ 
I 
I R :__,.._ 

CONNECTOR NOTE 7 

(PLUG) 

--I 3 

2 I 4 

~ ' 0 Ul ~ 312475 I I I ., ..., 
N 7 CABLE 

I t!- I 
1- ;;;;) ::I 

(I) 

I ? 
.(,N 
I I 
z a.. 

G 
CABINET 
GROUND 
SCREW 

I 

I} 

Cll 
I .... 
I 

2 

DG 
tUPPER) 

DH 
(LOWER) 

F 
CONNECTOR (RECEPTACLE} 

159542 
0 iii lf If I I 

1 I ! I I 
~ I I I I 
l!S a g g g 

\l ~~ 1
14 ~3 !J R !o IJ 

l { I& Is • 3 lz IIJ 

111:: 'I ..J Ill IL :II a: 111:: 
I Gl I I I Gl I 

Ill It) I Ill ., 
"' I "' I cL 

~ I I I 'i I 
1!1 I % % 8 % % 
0 0 <!) 0 Q 0 0 

0 
..J 

>- T 1!1 
I 

+ ' • :II 
I I 

0 N Ill • T T I T .... .... .... .... 

~161887 CABLE 
ASSEMBLY 
(NOTE 8 l 

..J 
Gl 

'l~'ffJ, ""..,•v-I 1 I I I .... 1 .... 1 .... 
0 
I • • I I 

!!! .... 
I I .... ... 

AA 
CONNECTOR (PLUG) 

161239 

~ •••••••••••••••••• ~ 
181716151411121110 9 8 7 8 II 4 S 2 I 

~:~::Mc:~;E·___..·~ 1 fill ihlij ~II~~ illjllilili _. 

Q 
z 
:::1 
0 
a: 
~ 
<!) 

I .., 
I 

z 

I 

0 

,!, 
I • Q 

,.. II: 
I I ., . 
I I 

·~ 0 

CliO 

! ~ 
I 1 
8"' 

~ 

U TAPE FEED-OUT 
SWITCH 

1$2Q)s~4 sG ~·' ~7~·®~ ~ 
) (160369) 

a 
I 
I 
I 

'II: 
I 
T 

t 

I 
<!) 

I • N 
I 

"' "' 
IL 
I • ~ 
"' I 

= 

a: 
0 .... 
0 
:I 

"' Gl 
I 

T 
% 
0 

! 
I 

0 .., 
I .. cr 

<!) 

I 
fll 
I .... 

IL 
I ., 

.!. 

Oe ·'-! ~ Ill I I 
:I !. <I) Ill 

I 
II.. 

I 
I 
I -·--">'---' 

NOTE7 

,.. 
I a: 

OD I 
Ill ~ 

I ~ .. I .. 
"' .. 

6 

if 
I 
:t 
I .. cr 

II.. ! 
I Ill 
• I ,.., N 
I I "' .... "' 

II: 

t 
I .. 

< 

Q 
e>Z 
I;;;) 
-o 
Ill: 
:rg 

a:: 
I 
T ... 

0 

+ 
~ 
I 

1 
Ill 
I 

"' I 
Ill 
0 

H 
GROUND SCREW 

~ [ <1:~~~-312475 CABLE ASSEI'ABLY 
(I) ::r:! (2) 

a.. Ul II.. ,), fi' I 

c:: a: ':' r 
% % 
Q Q 

~~===~:;---181121 CAlLE 

· d:u 1c::6 

...._ 

s 
LOW TAPE SWITCH 

158163 

4447WD 

~OVALS 

AC:TUAL 
WiltiNG DIACIMM 

MODILII 
fti!IIERFORA'mft 

8A-:.t:,1..RB 36,LRB42 

LRISI 

P.O.I'ILI.._ 1-AISAA 

GFMIC*D.~~ 
E•iJLn.&K.I...._ -~ 

T~UaX.fE 
4447WD 



NO. NOTES 

I. WIRING LEGUD: 

2. 

3. 

~-

5. 

6. 

7. 

a. 

9. 

10. 

II. 

riSTAMT TERMIRATIIIG AREA 

1 ro1srur TERMINATING oEsiGunoll 

A-1-W-BL 

L____.,IRE COlOR CODE 

COLOR CODE 

BK - BUCK G - GREU 
IR - IROWII Ill - BLUE • R - RED P - PURPLE 
0 - ORAIIGE W - WHITE 
Y - YELLOW S - SLATE 

UNIT WIRED FOR 115 VOLTS 50-60 CYCLE 
AC I'OWER IIIPUT. 

COIIIIECTORS VIEWED FROM SOLDER 
TERMIIIAL UOS. 

ALL CONTACTS SHOWII Ill UIIOPERATEO 
POSITIOII Ill KEYBOARD. 

SPARE TERMIIIAL OF F-IB RESERVED FOR 
POUR OPERATIOII Of KEYBOARD SIGNAL 
GENERATOR. 

ASSOCIATED CABLES: 

1582~ CABLE ASS EMILY, AUIILIARY 
1682119 CABLE ASSEMBLY, KEYBOARD 
1515992 CABLE ASSEMBLY, BACKSPACE 
11593113 CABLE ASSEMBLY, BACKSPACE 

MAGNET 
170352 CABLE ASSEMBLY, SYNC. PULSE 

BARE WIRE STRAP 31l522RM 

PART Of ASSOCIATED UNIT ILPE, LPR, 
LRPE, OR LTPEl 

UNCOIL, ROUTE, AND CONNECT 179362 
CABLE TO TWO OPU CABINET TERMIIIALS, 
TYING UP AllY SUCK 

POLARITY MUST BE MAINTAINED ONLY WHEN 
1!511100 FILTER IS USED. POLARITY MAY BE 
DISREGARDED WHU 10!5023 FILTER IS USED. 

2 

2 

F 
KEYBOARD 

CONNECTOR. 
MALE 

AD 

AE 

J 

AO-Z-W-IL 
u-1 -o 

~ 
0 
' ... 

A.l-1-k~ 
~:~::C• 

4 

AA 
KEYBOARD 

SIGNAL GENERATOR 

CONTACT 801 ASSEMBLY WITH 
ARC & R. f. SUPPRESS I ON 154190 
OR 195!123 

NOTE II 

AF 
END -OF -LINE OR 

MARGIN INDICATOR 
SELECTOR SWITCH 

: 
AG 

MOTOR TERMINAL BLOCK 

FEMALE 

I~ ~·I @) ~· 
@• 

:::-IL 
IIOTE 10 

AK 
SIGNAL LINE BREAK KEY 

SWITCH 

f-1-BR 
F-3-G 

~~...: 
':'~i 
H 

• ..,: .. 
~«;' i'. .. .:.. ,._ 

~· ii 

AM 
BACK -SPACE MAGNET 

I 

GROUIIO lEAD TO 
LEFT FROliT KEYBOARD 
MOUNTING SCREW 

' 

AB 
LOCK BAR SWITCH 
(SENO-REC. POSITION) 

AH 
151810 STRAP ---=....:,::::_;; 

-
AC-2-W-0 

Ac-1+1' --+-tliH..L.H=t-+-AB-11-W-O 

9 

e 
10 e 
II 

e 

AN 

AC-11-W-BK 
f-15-W-BK 

AC-6-W-BL 
t=ilf-+-F-11-W-BL 

AC-8-W-R 
t=IH--AB-5-W-R 

AC-10-W-Y 
.... ~-F-16-W-Y 

AC-12-W-G 
AB-8-W-G 

AP 

7 

BACK-S~CE 
SWITCH CLUTCH TRIP MAGNET r---------, 

I ..,..,..-- NOTE 9 .-------AD-t-0 

AL 
MARGIN INDICATOR 

SWITCH 

• 

I I 
1 450 n 
I 

"' ~ 
N 

"' c 

I 

9 .. 
' "' c 

"' ' 
' "' oC 

6 

Ill 

11115 n 
50 MA. 

AQ-1- I 

7 

I 

AC 
AUXILIARY SWITCH 

REM 

AM-1-11-0 

;,;. ___ STR&I' 

NOTE 8 

FRONT 

AJ 
END- OF- UNE INDICATOR 

SWITCH 

~~r---~~--------~· ,_,_, ~ A I 
AF•I-1~1) 

• 

.... 
• < 

t 
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I. 

I 2 

NOTES 

WIRING LEGEND 
.r-DISTANT TERM. AREA 

/,-DISTANT TERM. DESIG. 

A-I-R'-WIRE COLOR CODE 

COLOR CODE: 2. 
R-RED w-WHITE BK-BLACK 

MATING CONNECTOR 114466 IS 
3. FURNISHED WITH UNIT. WIRING 

BETWEEN A.C. POWER AND 
114466 IS TO BE PROVIDED IN 
FIELD AT INSTALLATION TIME. 

4 REMOVE AND TAPE RESISTOR 
• LEADS WHEN LPW300 IS 

OPERATED WITH MODEL32AND 33 
PAGE PRINTERS. 

MOTOR OPERATES ON 50-60 
5. CYCLE 110 V.A.C. 

THE NUMBERS ENCLOSED BY 
6. PARENTHESES ARE USED FOR 

REFERENCE AND ARE NOT 
SHOWN ON THE PART. 

I 2 

I 

j 

3 

A 
MOTOR 

(19 3958) 

~~r:~y 

t 

155755 
SLEEVE 

4 I 

ACTUAL 

8 
·COVER SWITCH 

(178714) 173168 STRAP 

~~ E-5; 
~(2)--1-- E·l 

OFF 

• 6 I 

c 
AC CONNEClOR PLUG 

NOTE3 

-
E-1-w J~ m 

J (2) 

~~ri----NOTE5 
COIL E-4-BK ·3-BK 

SCHEMATIC 

I 

t t 195659 STRAP 

3 

D 
MERCURY SWITCH 

(1~62958) E-4 (I) 

E-2 

I 4 

F 
RESISTOR -< 2 ~E-4-BK 

0 

·a•~A:\. GROUND SCREW ., )I ON MOTOR 

E 
TERMINAL 

B-2---. 

G 

c-a-w-~ 
~A-2-BK 

L----c-3-BK 

195258 
CABLE 

~ I -------NOTE4 * -72597 RM TERMINAL 

I~BK .._ 

I ' 6 I 

) 

7 

5830 WD 

REVISIONS 
INU& DATil AUTM. NO. 

~--+:~-~,._~w,.a..R---1 E 
- 1C 1-1 I( 

ACTUAL 
AND 

SCHEMAnC 
WIRING DIAGRAM 

OF 
LPW300 

APPROVALS DN 0 
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DAT&: 5-22-62 
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NO 

2. 

3. 

•44!5Wn 
5930 wo 
2900 WD 

~~l~:g 
LEGEND 

NOTES 

WIRING DIAGRAMS 17 INDIVIDUAL UNITS 

UNITS DIRECTLY narDA .. ~ WITH L.£SU96 

'~~~W.!AL M:&~ om,~pr~~~~~o 
MOTOR UNITS- LMU 3,4,6. 

rv;~~ ~~bf~~,1WIN8ASE LRB 2!A ... nD 

<4 C 36 POINT CONNECTOR 
<4 G 3-POrtT CONNECTOR (ON BASEl 

0 DG TERMINAL BLOCK (ON BASEl 
0 OH 'lTERMINAL BLOO< (ON BASE) 

<of F 16"POI"'T CONNECTOR 

0 A TERMINAL BLOO< (IN LESU) 

0 B TERMINAL 81..00< (IN L.ESU) 

0 D TERMINAL EILDCI< (IN l£SU I 
0 E TERIMNAL BlDCI< [IN LESU) 
--+- N. C. CONTACT 

--tt- N. 0. CONTACT 

DOT- DASH (----)LINES INOCATE FILTERING, SHIELDING 

AND SUPPRESSION NETWORKS. 

ALL APPARATUS IS SHOWN IN UNOPERATED OR OE-EN-
4· ERGIZED POSillONS. 

6. 

(AI RESISTMiCe VALUES IN OHMS-("") 
( 8) INDUCTANCE VAWES IN MICR:>HENRIES (MH) 
( C ) CAPAC! TANCE VAWES IN MICROFARADS ( NFO) 

CIRCUITS SHOWN FOR .060 ANP. l'fBJTRAl SIGNAL LINF' 
OPERATION. FOR ·.020 AMP UNE ~RE~ OMIT CONNECTION 
MARKED C+-) IN, SELECTOR MAGNET DRIVER. 

USE SYNCHRONOUS ldOTOR ON REGULATED 60 ""C!1 o/o) 
7. AC. POWER OIIILV GOVERNED MOTORS l/110 OTHER POWER 

CIRCUITS OPERABLE ON SO TO 60 .... u·NREWLATED A.c. 

LINE SHUNT RELAY WHICH SHUNTS 
8 SELECTOR MAGNET DRIVER INPUT IS 

9. 

SHOWN CONTROLLEll BY POWER SWITCH. 

FOR SPECIAL APPLICATIONS .SELECTOR MAGNETS 
CAN BE OPERATED OIRECTLV IN A NEUTRAL SIGNAL LINE 
AS FOLLOWS• 

COMPLETELY DISCONNECT SELECTOR MAGNET DRIVER, 
FOR 20 MILLIAMPERE,60 AND 75 WPM OPERATION (OR ANY 
INTERMEDIATE SPEED.) 

I . STRAP A5 TO A3 

2. MOVE LEAD FROM TERMINAL A8 TO A6 
3. ADO DASHED (---) LEAD, OMIT • LEADS OM 

SELECTOR MAGNETS 

FOR 60 MILLIAMPERE , 60, 75 Q 100 WPM OPERATION 
(OR ANY INTERMEDIATE SPEED.) 

I.STRAP A5 TOA3. 
2.MOVE LEAD FROM TERMINAL AB TO AS 

10. FOR OPERATION WITH SELECTOR MAGNET DRIVER, 
SELECTOR MAGNETS MUST BE CONNECTED IN 
PARAU.EL. 
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• 

I 
NO. NOTES 

I. WIRING L[niiO: 

r-DISTANT TERMINATING AREA 

I r-OISTANT TERMINATING DESIGNATION 

A- 1-W BL 

\...._WI RE COLOR CODE 

2. COLOR CODE: 

BK - BLACK 
BR - BROWN 

R - REO 
0 - ORANGE 
Y - YELLOW 

G - GREEN 
BL - BLUE 

P - PURPLE 
W - WHITE 
S - SLATE 

3. UNIT WIRED FOR 115 VOLTS AC OR DC 
POWER INPUT. 

~- PLUGS VI EWEO FROM SOLDER TERMINAL 
ENOS. 

5. ALL CONTACTS SHOWN IN UNOPERATEO 
POSITION IN KEYBOARD. 

6. ASSOCIATED CABLES: 

198353 CABLE ASSEMBLY, AUXILIARY 
198352 CABLE ASSEMBLY, KEYBOARD 
155992 CABLE ASSEMBLY, BACKSPACE 
159343 CABL~~Y, BACKSPACE 
198351 MCC'l ASSEMBLY' SYNC. PULSE 

TRIP MAGNET 

7. BARE WIRE STRAP 39522RM 

8. PART OF ASSOCIATED UNIT (LPE, LPR, 
LRPE, OR LTPEl 

9. FOR SCHEMATIC SEE 6~60WO AND 70 16WD. 

10. TAPE AND TIE BACK BLUE AND WHITE 
LEADS TO THE OTHER END OF 196353 
CAlLE ASSEMBLY. 

I 

2 

2 

I 

F 
KEYBOARD 
CONNECTOR 

MALE 

3 I 

AK-1-BR 

21 + o: AA-1-BK, AB-1-BK 

:----;==:=;;:t==.2;_AA~-~2.:,-B~R, AB- 2-G 
51 ~~ 3 :---+-- AK-2-G STRAP 
=--~~==~~~~~···~-L7-~wJ NOTE 7 

AF- 2- R 81 71 6 R 

•I •ol 
AB-3-BL AL-2-Y, AJ-2-Y 

AB-5-0 
A~-3-W-8L 

31 0 12: AG-1-P 
-• AH-2-ti-BKAG-

2
-S 

61 151 1~1-- A~-12-0 
'L.--..:--......!!-+-- .4H- 5-I'- Y 

9' ~ 171-1-- Mi-11-~; 
~-H- 9- BK 

AH- 10 BL 

AC 
AUXILIARY SWITCH 

18) 
( 7 

T C ll 
K FRONT 

~H-3-W-BL ~ 

( 5) 

ill) 

AH- 2-W- BK 

( 15 

( I~) KT 

BK 

~H- 8- Y ( 13 

A~-6-W-G 
( 121 

AM 

AH-7-W-P 

AH-9-BK 
( 16) 

(9) 

KT ( 10 l 

WAFER 

A~ 5 \\ y 

Ill 

BACK-SAACE MAG~ET 
r---------1 

- NOTE 8 

22U '' 

I I 

4 

F-2- BR 
F -0- BK 

I 

AA 
KEYBOARD 

SIGNAL GENERATOR 

CONTACT BOX ASSEMBLY WITH 
ARC SUPPRESSION NETWORK 
ACCESSO~Y 

AF 

5 

END-OF -LINE 
MARGIN INDICATOR 
SELECTOR SWITCH 

(T SHOWN) 

AJ-1-BL ~3 I F-6-R • I 
Al- 1- BK ( '\.. ___ _J-------'j 

(I) 

AJ 
END- OF-LINE INDICATOR 

SWITCH 

F -s y ~~r----11------.... 
AF- 3- Bl I jjlt ___ _J--------'· I 

AN 

I 

AP 

I 

l 
t 

• 

AB 
LOCK BAR SWITCH 

( REC) 

I 8 

tt¥- F-0-BK 

• F-10-Bl 
F-2-G 

AH-1-W-0 
~~ F-9-0 
tirri.li77t------ AH- ~-W- R 
"(at- F-5-W 
1-""'-------AH-6-W-G 

AH 
KEYBOARD 

151819 STRAP TERMINAL BLOCK rx- l r::I:;t-AC-2-W-0 
AC-3-W-P 

A 
'-' -.r::::7 AB-ij-W-0 

G AQ-2-W-BL-- 8 ~1-AC-ij-W-BK 
MOTOR TERMINAL BLOCK AC-! 3-Y ~ 6""~ F-15-W-B~ 

"'"-"'" 
'·' 0 

''"""' '-
~~ 

( ll N c. F- I- BRA K 
~F-3-G SIGNAl L.INE l.:.-----1''" BREAK KEY SWITCH 

F-18-BK- 9 

AC-16-BK ~ 

F-19-BL -~ 

SPARES B~-~ 

NOTE/ 11 
IO....._w-~ 

F-17-W-
1_? 

F- I ~-0 --+-,6:ie">. 

AP-1-0 -'""'"~-...J 

.J.--t- AC-6-W-BL 
6""1- F-11-W-BL 

~~ AC-8-W-R 
6""f- AB-6-W-R 

~ f-AC-10-W-Y 
6'""~F-16-W-Y 

~f- AC-12-W-G 
6"" f- AB-8-W-G ......._ 

AL 
MARGIN INDICATOR 

SWITCH 

AF-1-BK ~ ~'-8-Y 

AQ 
CLUTCH TRIP SWIT(.H 

BACK-SPACE 

SWITCH SYNC. PULSE MAGNET r------ AP-2-S 

,------- A~·l2·0 (I) (2)•r---- AH-8-W-&. 

AQ-1- S lTI 

0 

4 I I I • I 7 I • 

I 

4 
I 

' I 
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I 

NO. IIOTES 

I. WI Rl NG LEGEND: 
~!STANT TERMINATING AREA 

I ruiSTANT TERMINATING DESIGNATION 

A-1-W-BL 
~WIRE COLOR CODE 

2. COLOR CODE: 
BK - BLACK 
BL - BLUE 
Y - YELLOW 
W - WHITE 
0 - ORANGE 

BR - BROWN 
R - RED 
P - PURPLE 
'l - SLATE 
G - GREEN 

3. UNIT WIRED FOR 117 VOLTS. 50 TO 60 
CYCLE AC POWER INPUT ONLY. 

II. CONNECTORS VIEWED FROM SOLDERED TERM­
INAL ENDS. 

5. CIRCUITS SHOWN FOR .060 AMP.NEUTRAL 
SIGNAL LINE, OPERATION.FOR .020 AMP. 
OPE RAT I ON REMOVE AND ADD CONNECT I OMS 
AS TABULATEo BELOW. 

SIG. I CONNECTION CONNECTIONS 
LINE CURRENT J REMOVED ADDED 

.020 AMP. I KI-K2 
FOR .020 AMP. OPtKATION ~fLfCTOK 

MAGNET DRIVER, REFER TO 1111115WD. 

6. RECTIFIER SHOWN CONTROLLED BY POWER 
SWITCH. 

FOR CONTINUOUS OPERATION, REMOVE 
LEADL-tO-IIICFROM TERM I HAL E-2 AND 
CONNECT TO TERMINAL E-1. 

7, L I HE SHUNT RELAY SHOWN CONTROLLED BY 
POWER SWITCH AND SHUNT! NG LINE RELAY 
COl L AND KEYBOARD AND TRANSMITTER 
Dl STRI BUTOR SIGNAL GENERATOR. 

8. THE SPARE LEADS FROM THE TRANSMITTER 
Dl STRI BUTOR UNIT COliN ECTOR PLUG 
ARE TERMINATED IN THE RIGHT END OF 
THE ELECTRICAL SERVICE UNIT. THE 
SPARE LEADS FROM THE TYPING UIIIT PLUG 
ARE TERM I HATED IN THE LEFT END OF THE 
ELECTRICAL SERVICE UNIT. 

II. ADD STRAP BETWEEN CIO a Cll .IF 
SIGNAL LINE BRtAK SWITCH IS IIOT USED. 

I D. SPARE LEAD FROM U 18 IS RESERVED FOR 
POLAR OPERATION OF KEYBOARD AND 
TRANSMITTER DISTRIBUTOR SIGNAl 
GENERATORS. 

II. TERMINALS Clll3 TO CIIIB RESERVED FOR 
CABINET LAMP OPERATION. 

12. TERMINALS C I TO C3 RESERVED FOR 
CUSTOMER USE. 

13. TERMINALS Cl21 - Cl22 RESERVED FOR 
PERFORATOR LO-TAPE SWITCH. 

Ill. CONTACTS SHOIIII Ill UIIOPERATED OR DE­
ENERGIZED POSITION. 

15. SYIIC.PULSE CURRENT SHOWN SUPPLIED 
FROM SET RECTIFIER,TO PULSE SET 
EXTERIIALL Y REMOVE STRAPS AIID CONNECT 
EXTERNAL SOURCE IN ACCORDANCE WITH 
INSTALLATION REQUIREMENTS: 

Cl211 - Cl31 
Cl25 - Clll2 

C21 - Cl31 
C22 - Clll2 

1&. FOR SCHEMATIC WIRING DIAGRAM SEE 
701&WD. 

I 

2 I I 

A 
SELECTOR MAGNET TERMINAL BLOCK 

ll,..- L-7-BK 
j:-22-BK --4-<fJC 

........ ~K-13-BK 
~ 

CS~~=: --+:.l~f&-...J...ll- L-6-R 

.b-
(~11)44-- K-1-R 

6 
C-7-Y ---f--',...f)-f-- X-F-Y 

5 
C-B-G --+•-+-- X-A-G 

R-3-BR ---4--Q21 ......r~- r BK X-E-0 

4 I 

B 
LINE TEST KEY TERMINAL .BLOCK .,..--
C-6-S --~&-+--K-9-S 

7 

C-5-W-R --1--4l§.~L e 
.. ~i~Fo-K-7-G 

6 
C-17-P--...... 11--1---K-6-P 

5 
C-11-W --1----4---K-5-Y 

II 
C-IB-W-BK --4-<lJ-4---K w-11-W-BK 

ti
3
""'"'--K-B-O 

~h 
D-B-BL --+ .... -+"---K-12-BL 

5 I 6 I 

D 
MOTOR CONTROL 
TER~ L BLOCK 

9 
C-12-0--4~-:11 

B-2-BL --lr-4..::B,.._ I 

7r--. 
0 
6 

0 
BK 

~lJ 
C-11-G--4~-0"" 

F-1-G--' 3 

P-11-W -

2 
0 

7 I I 
NO It: 

llfVISIOII INFORMATION "'UST ALSO 
BE REFLECTED ON THE ISSUE 
CONTROL RfCOIIO. WHICH IS PAU 
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