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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 more sta
tions connected by appropriate transmission 
facilities (Figures 1 and 2 }. 

1.03 Messages are received electrically via 
the transmission facility and are printed 

on page-size copy paper or continuous business 
forms. With page-printed monitoring, the ASR 
Set can electrically 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. 
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Figure 1 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Set 
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ELECTRICAL 
SERVICE UNIT 

FOR AUXILIARY 
TYPING 

REPERFORATOR 

F igure 2 - 28 Automatic Send-Receive (ASR) T eletypewriter Set Equipped with an 
Auxiliary T yping R eperforator (Interior V iew) 
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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 
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2. 04 Variations in typing units include friction 
feed and sprocket feed units. Motor units 

are either ac synchronous or ac-dc series gov
erned. 

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 which is pro
vided on an optional basis. Space is provided in 
the cabinet for this completely independent re
ceiving 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 operation.al 

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 continuous superfold. 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 
applications. 

KEYBOARD 

3. 03 The keyboard contains the mechanisms 
for generating and transmitting a tele

typewriter signal. It also provides mounting 
facilities for the typing unit, one of the four tape 
punch units (see 2. 03), a motor unit, and the 
necessary driving gears and cross-shafts. Typ
ing and perforating functions originate from the 
operation of keylevers. 

TAPE PUNCH tTNITS 

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 nnits may be either fully perforated or 
partially perforated (chadless). 

3.05 Two of the nnits 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 nnits 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 on an op

tional basis. This completely independent set 
contains the following components: 

(a) Typing reperforator nnit. 

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

panel monnted on the front of the cabinet). 

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

(d) Motor nnit (a variable speed gear shift 
mechanism is available with some nnits. 

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

TRANSl.VIITTER DISTRIBUTOR 

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
monnted motor nnit. The nnit 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 
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remote control. Unit is always used in con
jnnction with a pnnching nnit because the 
pivoted reader can move along the tape, read 
and transmit the last character pnnched. 
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 pnnch 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 aml variable data. 
Output from the signal distributor is in se
quential form. 

ELECTRICAL SERVICE U NIT 

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

the ASR Set, and provides monnting facilities 
for various electrical assemblies and com
ponents. It may include such optional assem
blies as a line relay, line shunt relay, and line 
test key. The set's main power switch, con
venience 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 nnregulated power. The latter is required 
where only nnregulated power is available. The 
nnits 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-
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rator 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 provide special, nonprinting operations 
or control facilities, or serve as an aid in op
eration. 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 a 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 in�lude 
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. 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
cator 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 l a c i n 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. The tape reader is not operative. 

(b) Keyboard-Tape (K-T): Placing the selec-
tor switch in the K-T (keyboard-tape 

position) enables the ASR Set to transmit from 
its keyboard and, at the same time, record all 
transmission in both punched tape and page
printed form. The tape reader is operative. 

(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. The typing unit 
is operable and will record all received mes
sages, and monitor outgoing messages from 
the tape reader. 

5,05 The transmitter distributor is controlled 
by a star�-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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SENDING UNITS 

----------

MOTOR UNIT 

Provides motive power for 
sending and receiving units, 

MODE SELECTOR 
SWITCH 

--------, 
RECEIVING UNITS 

TAPE PUNCH 

TYPING UNIT 

I 
I I I I I I I I I I I I I I I I I I I I I I I I I I 
I 

_________ I 

ELECTRICAL 
SERVICE UNIT 

Central interconnection 
point for ASR Set 
electrical circuits. 

K 

K·T 

. • 

T 

Messages 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. 

� 

Messages typed on the keyboard are 
recorded by the tape punch unit. Re
ceived messages are recorded on the 
typing unit, and/or reperforator, and 
will monitor outgoing messages from 
the tape reader. 

TRANSMITTER DISTRIBUTOR OPERATION 

�----- The transmitter distributor, con';JI' I. trolled by a start-stop switch, maybe � operated in place of the keyboard in 
the K-T and T Modes. Transmitted 
messages are recorded by the typing 
un�t and reperforator-type tape punch 
urut. 

I 
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[ KEYBOARD L.... ELECTRICAL 
SERVICE 

UNIT • ' ·. ' ·. ' . ' � 1 M��R �---4 ��G I 
KEYBOARD • •••• +-

ELECTRICAL 
SERVICE 

UNIT 

...... . • . . . ' ·. ' . '
,,i M��R �---1 �G I 

I KEYBOARD 

I MOTOR 
UNIT 

'-

' '

, 

TAPE 
PUNCH 

ELECTRICAL 1 TYPING I .... • •1 SE�i�CE . . • . . • • UNIT 

TRANSMITTER 
DISTRIBUTOR ·····• ELECTRICAL 

SERVICE 
UNIT . �-----------� . 

..... · .. ,, ·. ... . 
',,J MOTOR f l UNIT 

. 

--- TYPING 
UNIT 

Transfer of Intelligence Transfer of M otive Power 

Electrical Mechanical 

·············• .... ----------.. .... ! J 
Figure 3 - Typical 28 ASR Set Components and Operating Modes 
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5. 06 Control of the optional auxiliary typing 
reperforator is provided either by con

trols located on the accessory control panel on 
the front of the cabinet, or by controls located 
on the typing reperforator base and accessible 
through a cabinet access lid. The auxiliary 
typing reperforator is connected to a separate 
signal line circuit and may therefore receive 
and record messages sirimltaneously 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 is assigned an identification 
code. The code may be made up of any char
acter 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 mech
anism and the stunt box remain active. In this 
way, the typing unit monitors signal line condi
tions but does not respond, either to print or to 
perform a function, until it receives instruc-

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 ---- - - L- ---

APPROXIMATE DIMENSIONS (INCHES) 

Height Width Depth 

39 36 18-1/2 (less keyboard 
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tions 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 l e c t o 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 REQUIREMENTS (TYPICAL) 

Sets with Synchronous Motor Units - 115 v ac 
.±.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 

7.1 

7.00 

140 

20.0 

20.0 

I 
I 

404 400 

6.7 6.7 

7.42 7.50 

50.00 

25.00
, 

149 150 

20.0 20.0 

28.5 30.0 

390 

6.5 

7.00 

45.5 

22.8 

154 

22.0 

22.0 

368 

6.1 

7.42 

163 

22.0 

31.2 
- ---- --

APPROXIMATE WEIGHT (POUNDS) 

Total Weight 260 

which extends 4-1/2 inches) I 
' 

Shipping 
Domestic 530 

L____ 
(See Figure 4 for dimensional details.) 

- --- --- --
I 

I - - -
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PRINTED CHARACTER S (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 Single - 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" 10 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 8-1/2" Minimum: 3-5/8" 
Maximum: 9" 

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

indicated in chart below. 

I 

I 

I 
-�-------�___j 

SPROCKET FEED PLATENS 

Form Width 
in Inches 

9 
8-1/2 
8 
7-1/2 
7 
6-1/2 
6-3/8 
6-1/4 
6 

--····--- -

Maximum Characters* 
Per Line 

77 
72 
67 
62 
57 
52 
51 
50 
47 

L__------�-

Form Width Maximum Characters* 
in ·Inches Per Line 

5-3/4 44 
5-1/2 42 
5 37 
4-1/2 32 
4-5/16 30 
4-1/4 29 
4 27 
3-5/8 23 

*Based on ten characters per inch with allowance of three characters for platen endplay. 
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TYPING UNIT RIBBON 

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

TYPING UN IT 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 

l j t 1 J I 

I 
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TAPE SPECIFICATION S 

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

PRIN TED 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 

·- II-.-

I �-� I 0 [0 OJ F + 
4 IN. 

I 
= = 

39 IN. 

25 IN. 

1._. 1: 36 IN. 

46 IN. (WITH COPYHOLDER) �� 
Figure 4 - ASR Set Dimensions 

5 
IN. 

18-1/2 IN. .. �I 
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6.25 AMP 
TIME DELAY 
FUSE 

COPY 
LAMPS 

115 V AC 60 CYCLES 

OUTLET 

LIGHT 
SWITCH 

END-OF-LINEe-------------------------� 
INDICATOR MODE SELECTOR END-OF-LINE 

. SWITCH SWITCH INDICATOR LAMP 

MAINT 

e OFF 

ON 

-------- - ------"Pow
E
_

R
_ sWI

T
_cH _____ - ..,. -------

BELL A---en I !SOil I 
B:f;; ��Ib�N --" • � ; 

THERMAL 
CUTOUT 
SWITCH 

PERFORATOR 
BACK SPACE 

MAGNET 

450fl PERFORATOR 
BACK SPACE 

SWITCH 

MODE 
SELECTOR 

SWITCH 

132(1 

KEYBOARD 
LOCKBAR CLUTCH MAGNETS 

SWITCH START-STOP • e SWITCH 

132fl 

TRANSMITTER 
DISTRIBUTOR 

RECTIFIER 115 V DC 120 MA 

I I I 
i 13sn ct..__t.. : 
L-------------��-----j 

LINE SHUNT 
RELAY .A. CONTACTS .._,::r 

j-
MARKING-SI>A:Ci:NC:: I ' I 

I 0,1 "f' I 
1 MF I I I : I 
I I 

KEYBOARD 
LOCKBAR 

SWITCH 

I I L _ _ _ _ _______ j 
LINE BREAK 

SWITCH 

TRANSMITTER-DISTRIBUTOR 
SIGNAL GENERATOR 

CONTACTS 

KEYBOARD 
SIGNAL GENERATOR 

CONTACTS 

L,____j 1600f1] 
I I I '-=1 I I • I 

+ 

��� fll./JJJJ��t��f�l I 
KEY 1 TEST--+ I L_- ---- - ------ ---- __ J 

SIGNAL LINE 

Figure 5 - Typical 28 Automatic Send-Rereive (ASR) Teletypewriter Set, Schematic Diagram 
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