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INTRODUCTION

Bulletin 249B provides description and principles of oper-
alion for the component units peculiar tothe 28 Automatic Send-Receive
(ASR) Teletypewriler Sets.

The Bulletin is madeup of a group of appropriate independent
seclions. The sections are complete within themselves; they are sepa-
rately identified by title and section number and the pages of each section
are numbered consecutively, independent of other sections.

The identifying number of a section, a 9-digit number, ap-
pears at the top of each page of the section, in the left corner of left-hand
pages and the right corner of right-hand pages.

To locate specific information, refer to thetable of contents
Find the name of the involved component in column one and the title of
the sectionin column two. The correct 9-digit section number will then
he found incolumn three. The sections are arranged in theorder shown
in the table of contents. Turn to page one of the section indicated where
the contents of that section will be found (except where a sectionis small
and does nol require a listing of contents).
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TELETYFE CORPORATION
Skokie, Nlinois, U, S. A,

SECTION 573-101-100TC
Issue 1, May, 1967

28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SET

DESCRIPTION
CONTENTS PAGE CONTENTS PAGE
L 'GENERALL ... v s sins i mona e 1 TYPING UNIT RIBBON., .. caasas 11
2, CONFIGURATION. , .. .vionuevess 4 TYPING UNIT PAPER
(FRICTION FEED), « s o s s s 05455 11
3. COMPONENTS. < s vussswuninsvs 4
TAPE SPECIFICATIONS......... 11
TYPING TNIT. . v ccs os amins s ais 4
PRINTED CHARACTERS (TAPE)... 11
EEYBOARD, . . v s o5 060 sis 0 ass sHais 4
TAPE PUNCH UNITS. .. cvse0ssss 4
TRANSMITTER DISTRIBUTORS.... 5 1 GENERAL
O - 1,01 This section describes the general con-
LLP’CFHICA’L. i A . figuration and eapabilities of the 28 Auto-
MOTOR UNITS 0 e e shaaeies=ry 5 matic Send-Receive {J“LSR} Teletyvpewriter Set.,
It includes a brief description of the ASR Set
CARINET o e . 5 components, which are covered in detail in
separate sections, the important variable fea-
4, VARIABLE FEATURES. ......... 6 tures, a general description of operation, and
the appropriate technical data, Because of the
B P ERATION o v s s s ot o o B many variations possible, the ASR Setdescribed
in the text and illustrations is typical,
GENERAL QGPERATION ......... 6
) 1,02 The 28 ASR Set is an electromechanical
SELECTIVE CALLING . .....0v054 9 apparatus capable of operating as a seli-
contained message originating and receiving
6. TECHNICAL DATA .......00404 9 center, It is used to exchange printed and tape
- perforated messages between two or inore sta-
SIGNAL REQUIREMENTS........ 9 tions connected by appropriate transmission
" facilities (telegraph lines, telephone networks,
POWER REQUIREMENTS :
e o 9 and radio channels) (Figures 1 and 2).

5 G BPEEDS . o i s g 1.03 - Méssages are received electrically via
EARER LIS EE R the transmission facility and are printed
APPROXIMATE DIMENSIONS on page-size copy paper or continuous business
RCHEEY i veinins oo Coucaiana o ] forms. With page-printed monitoring, the ASR

Set can electrically transmit messages which

APPROXIMATE WEIGHT are originated by either perforated tape or key-

[POUNDS) . v nin s otimian e mnrn o e e 9 board operation, Messages may be perforated

and printed on tape for separate transmission

FRINTED CHARACTERS with or without simultaneous transmission and
(TYPING UNIT). . o c v e e nsne o sipn RO page-printed monitoring.

L T 10 1.04 Certain ASR Sets are equipped to receive

messages in printed and perforated tape

SPROCKET FEED PLATENS...... 10 formand, at the same time, prepare tape off-line,

© 1967 by Teletype Corporation
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Figure 1 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Set
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# 05 Transmission between stations is ac-
: complished electrically using the Baudot
teletypewriter signaling code. The ASR Set op-
prates 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:

fa) Keyboard
{b) Typing Unit
(¢) Perforator (tape punch)
(d) Transmitier-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) Pivoled 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 inlyping units include friction
feed and sprocket feed units. Motorunits
are either ac synchronous or de governed.

2.05 A numberof special and optional features

are available with the ASR Set, However,
these do not affect the basie arrangement of
components.

208 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 fealures 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 inthe appropri-
ale sections.

TYPING UNIT

3,02 The typing unit contains the mechanisms

necessary for translating electrical in-
put signals into printed, alphanumerie charac-
ters or functional control operations, The unil
may be equipped to accommodate either friction
or sprocket feed paper, in single or multicopy
form, either rolled or fan folded. It includesa
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,

KEYBEOARD

3.03 The keyboard contains the mechanisms

for generating and transmitling a tele-
typewriter 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-shaftis, Typing and
perforating functions originate from the opera-
tion of keytops,

TAPE PUNCH UNITS

3.04 One of four different tape punch units is

available with the ASR Set, These re-
ceiving-only units contain the mechanisms that
Lranslate electrical or mechanical inputs into




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 tapa,

3,06 The remaining two units available are

reperforators, which are equipped with
a selector mechanism to receive inpuls eclec-
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 actualed mechanically.

3.07 The ASR Set may be equipped with an

Auxiliary Typing Reperforator Set. This
complelely independent set contains the following
components:

{a) Typing reperforator unit,

(b) Base (with gears, terminal boards, con-
trols; on some sets conlrols are on a
panel mounted on the front of the cabinet).

{e) 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 80, 75, or 100 word
per minule speeds),

TRANSMITTER-DISTRIBUTORS

3.08 A transmitter distribulor 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 Lthe Lkeyboard-
mounted motor unit, The unit is controlled by a
three-posilion start-stop switch which is ac-
cessible to the operator. The ASR Sel uses one
of four available transmitler distributors:

(a) Fixed Head Single Contact: Contains a
stationary tape reading headanda single-
contact distributor, Output is sequential,

() Pivoted Head Multicontacl: Tape read-
ing head and signal distributor may be
actuated independent of each other by local or

1S5 1, SECTION 573-101-100TC

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

(¢} Fixed Head Multicontact; Tape reading

head and signal distributor may be actu-
ated independent of each other by local or
remote control. OQutput from transmitterdis-
tributor is in sequential or parallel form.
Signal distributor also accepts external par-
allel inputs and convertsthem to serial form,

(d) Pivoted and Fixed Head Multicontact:

This consists of two tape reading heads
{one stationary, the other pivotéd) 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 exiernally
{for manual insertionof 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 inlerconnecting cables may alse 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/de series gov-
erned, The ac synchronous motor is used when
the power source is regulated; the ac/de series
governed motor operales from either regulated
or unregulated power. The latier is required
where only unregulated power is available, The
units operate at the same speed and are rated
heavy-duly 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 fape 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 ficld. Some of the features are described
biriefly 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 fo
the first printing line on the succeceding
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: Anumber 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 letlers-
figures contact mechanisms,

(f) Tape Feed-Out Mechanism: This meech-

anism may be installed on the tape punch
units, It operates antomatically or manually
to feed out a length of blank or lellers 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, rettacts tape back through the punch
block to «'low erroneously perforated data to
be obliterated by replacement withthe letiers
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,

Page 6

5. OPERATION
GENERAL OPERATION

5.01 Thecomponents are interconnected elee-

trically or mechanically to provide a
wide range of possibilities for sending, receiving
or storing Leletypewriter messages. Electrical
connections between the components are routed
through the electrical service unit. Transmitted
signals are initiated through the keyboardor 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 onwhich received or lacally pre-
pared messages may be slored 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): Placing the selector

switech in the K (keyboard position)
conditions the ASR Set so that messages may
be transmitted from the keyboard, All mes-
sages transmitted are recorded onthe typing
unit,

(b) Keyboard-Tape (K-T): Placing the se-

lector switeh in the K-T (keyboard-
tape position) enables the ASR Setl to trans-
mit from its keyboard and, at the same time,
record all tranemission 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 Lransmitter distributoris controlled

by a start-stopswitchwhichis accessible
for operation by the operator. Transmissions
are aulomatically stopped by tight-tape or tape-
out devices, whichare incorporated in the lrans-
mitter distributor, should these tape conditions
oceur,
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SENDING UNITS

MODE SELECTOR
SWITCH

TAPE PUNCH

TRAMEMITTER
DISTRIBUTOR

MOTOR UNIT

Provides motive power for
sending and receiving units,

TRANSMISSION
FACILITY

ELECTRICAL
SERVICE UNIT

Central interconnection
paint for ASR Set

glectrical circuits.
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Messages are transmitted from the
keyboard and recorded on the Lyping
unit. Received messages are recorded
on the typing unit.

1, SECTION 573-101-1C0TC

K-T

Messagesare tranemitted from the key-
board and recorded on bath the typing
unit and tape punch wnit (perforalor or
reperforator). Perforator (illustrated)
is actuated mechanically; reperforator
is actuated electrically and may be
used, as can the typing unit, to record
recelved messages. Reperforalor may
also be aclualed mechanically.

No external lransmissions occur.
Messages typed on the keyboard are
recorded by the tape punch unit. Re-
cuelved messages are recorded on the
typing unit, and/or reperforalor,

TRANSMITTER DISTRIBUTOR OPERATION

=

The transmitler distributor, controlled
by a starl-stop switch, may be operated
in placeof the keyboard in all operating
modes, Transmitted messages are re-
corded by the Lyping unit and reperfo-

rator-lype tape punch unit.

ELECTRICAL
KEYBOARD |++s++P1 = copuvICE
UNIT
~

3 MOTOR TYPING

II r P u"r_r

ELECTRICAL ¥
KEYBOARD -----* SEHVICE iIilii.
UNIT .
. '-,.

.. mMoToR L ___, TYPING

UNIT UNIT

TAPE
D PUNCH

KEYBOARD \I.

MOTOR i N TAPE

UNIT PUNCH
b
~
~
.
ELECTRICAL TYPING
SERVICE Fevany UNIT
UNIT
TRANSMITTER ELECTRICAL
DISTRIBUTOR [*****$]  servICE
B UNIT
i Sy
“-
™
MOTOR TYPING
: UNIT Ik UNIT

Transafer of Inlelligence

Transfer of Motive Power

Elecirical

IliIIiiiiliti*

Mechanical
——

-

Figure 3 - Typical 28 ASR Set Components and Operating Methods
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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 simultanecusly
withbut independent of other ASR Set operations,

SELECTIVE CALLING

5.07 ASR Sels 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 lransmitted, Each
set in the ecircuit, which may be standard line
or radio, is assigned an identification code,
The code may be made up of any character or
sequence of characlers, Recognilion 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, direet 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

IS8 1, BECTION 573-101-100TC

a function, until it recelves instructions in the
form of selective calling code sequences,

6, TECHNICAL DATA

SIGNAL REQUIREMENTS
Code: Baudot (five level start-stop); sequential,

Input;

(1) Neutral - Selector magnets directly
connected to signal line, or through line
relay.

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

Line Current: 20, 30, or 80 milliamperes,

POWER REQUIREMENTS (TYPICAL)

Sets with Synchronous Molor Units - 115 v ac
+10%, 60 % 75% cycles, single phase,

Scts with Governed Motor Units

(1) 115 v ac +10%, 50-60 cycles, single
phase,

(2) 115 v de with external resistance,

Characters Per-Minute 600 | 480 | 428 404 400 390 368
Dper?:linns Per-Secand 10.0 1.7 7.1 E:'? . 6.7 6.5 6.1
Unit Code .42 | 742 700 | 7.42 7.50 | 17.00 7.42
Bauds (Bils-per-second) 74.2 56.9 50.00 45.5 9
Frequency (Cycles/Second) | 37.1 | 28.4 25.00 22.8
St One Character | 100 | 130 | 140 | 149 | 150 [ 154 | 163
in Unit Pulse 135 | 17.6 | 20,0 | 20.0 20.0 | 22.0 22,0
Milliseconds [~gp o "p e 19.1 | 249 | 200 | 285 | 30.0 [ 220 | 312

APPROMIMATE DIMENSIONS (INCHES)

APPROXIMATE WEIGHT (POUNDS)

Height Width Depth Total Weight 260
39 38 18-1/2 (less keyboard Shippin
which extends 4-1/2 inches) - S e
_{See Figure 4 for dimensional details.) Export 600 _J
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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 Characlers Per Inch Vertical Lines Per Inch
Caps Fraction Single - SPACE - Double Single - FEED - Double
Murray .103" .1g2" 10 5 6 3
Gathic .1o3" none 10 5 B 3
Gothie 103" .162" 12 G 6 3
Long Gothic L1207 Jdmon 10 5 6 3
Large Gothie .laom .180" 10 5 - 3
PLATENS
Physical Characteristics Friction Feed Sprocket Feed
o — — —
Construction Rubber covered cylinder, Rubber covered cylinder,
fixed to platen shaft. free on platen shaft,
Length B-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.

SPROCKET FEED PLATENS

Form Width Maximum Characters#* Form Width Maximum Characters*
in Inches Per Line in Inches Per Line
] 7 5-3/4 44
8-1/2 T2 5-1/2 42
g a7 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
iy G 47

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

BLYRE o ooonrveine v sonswiw Black record ribbon
LT | (S RN e 33 feat
WA o0 mm aim s mnin acm o mmn « s+ 1/2inch
Thickness, « « « s s o s ss s s+ s+ o 0.0055 inch

TYPING UNIT PAPER (FRICTION FEED)

TIPe: oo anee Standard yellow paper roll
Outside diameter . .. v v v v e v v an 4-1/2 inch
WHOER i o i i . 8.45 inch
LEnm—h llllllll & @ 8 8 & 8§ B ¥ & 8 8 @ 325 fEEt
Corediameter, . v oo vurvorasesss 1 inch
Core thickness, . ... ..o u. 0,125 inch

P -
U

L]

h— 46 IN. (WITH COPYHOLDER)

P T T ]

1SS 1, SECTION 573-101-100TC

TAPE SPECIFICATIONS

TVP® s v unsnsvnnn Standard communications
W, s s e e S 11/16 inch
Code perforations. Chadless or fully perforated
Characters or feed holes per ineh, ., .... 10

PRINTED CHARACTERS (TAPE)

Helght . .. ... « s u s Chadless, 0.120 inch;
fully perforated, 0.100 inch
s [ | ey Chadless, 0.075 inch;

fully periorated, 0,046 inch
Location of Printing . . . . . Along upper edge of
chadless perforated tape;
between feed holes on
fully perforated tape

il

17 IN,
Iy 3 B
o
,}__
4 IN,
38 IN,
25 IN.
_"L v wr _.-"
o,
J .-IN:" 16-1/2 IN.—*

Figure 4 - ASR Set Dimensions
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Figure 5 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Sel, Schematic Diagram
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TELETYPE CORPORATION
Skokie, Illinois, U.S.A.

SECTION 573-117-100TC
Issue 1, February, 1867

28 PERFORATOR-TRANSMITTER BASE

DESCRIPTION AND PRINCIPLES OF OPERATION

CONTENTS PAGE
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T R B R 2
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SIGNAL GENERATOR . . . . ....... 3

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

CODEBAR EXTENSION

BASKET ASSEMBLY. . .. ...« 4
3. PRINCIPLES OF OPERATION ... .. 4
KEYBOARD MECHANISM ........ 4
A Crenemal o5 ywie s e di 4
Bl Codebar: . i ciiaesirees @i 4
C. BSignal Generator ........... 6
D. Repeat Keylever. ........... 9
E. Electrical Line Break........ 10
¥. Toral Line Feed. . .00 s ni 10
G. Local Paper Feed-Out. . ... ... 10
H. Electrical Keyboard Lock .. ... 11
1. Keyboard Unlock (Send Key). ... 12
J. Local Carriage Return ....... 12
K. MarginIndicator ........... 15
L. Character Counter.,......... 15
M. Auxiliary Electric Switch. . . ... 18
N. Tape Supply Container. ....... 18
0. Keyboard Tape Backspace ..... 18

KEYBOARD PERFORATOR LINK-

AGEMECHANISM .....0000u0ss 19
A. General .....vco000r=2222s 19
B. Operation in K Position. . ..... 19
C. Operation in K-T Position .. ... 20
D. Operationin T Position. . ..... 22

CONTENTS PAGE
4, VARIABLE ...... 0000000 a0as 23
ANSWER-BACK MECHANISM. .. ... 23
A. CalledStation ... covrvi 54 23
B. Originating Station . .. ....... 25
SYNCHRONOUS PULSED
TRANSMISSION & « 2 v v v v v n e v v s 26
TIME DELAY MECHANISM . ...... 26
1. GENERAL

1.01 This section is issued as a standard

publication to cover the description and
principles of operation for the 28 perforator-
transmitier base,

1.02 The 28 perforator-transmitterbaseisan

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 nontyping reperforator, or a typing reperfo-
rator. It also serves as a base mounting foran
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 inlo any one of
three positions (K, K-T, and T) to perform the
following functions:

(a) Direct keyboard transmission toa 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
All rights reserved.

Printed in U.S. A.
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Figure 1 - 2B Perforator-Transmitler Base

(c) Operationof a perforator or reperforator
anly (T position).

1,04 Withdirect keyboardtransmission, link-

age o the perforating mechanism is de-
pressed todisassociate the punching mechanism
from the keyboard operation. Under this condi-
tion, if a ftyping or nontyping reperiorator is
bHeinFused, circuitry can be established to per-
mit the reperforator torecelve incoming traffie
from a second Jine eircuit,

1,00 Beveralvariablefeatures, suchasachar-
acter counter, electrical keyboard lock,
code reading contacts, timing conlacts, 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
the Kand K-T pasitions. In the T position, max-
™ qum speed is 900 opm. These speeds are for
_4 5-unit start-stop code (7. 42 unit).
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Note: In the illustrative drawings, fixed
pivol 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 baseis a reinforced aluminum sheet
meial box frame on which all other as-
semolies are mounted. 5

KEYPOARD ASSEMBLY (Figure 2}

2.02 The keyboard assembly consists of a
keylever guide assempbly, front Irame,

guideplate, keylevers, and ball lock assembly.

2,03 The keylever guide assembly accommo-
dates all code and function levers.



KEYBOARD ELECTRICAL
LOCK SWITCH
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KEYBOARD CONTROL
SELECTION SWITCH

CONTROL
CAM
FRONT = ‘
FRAME CODEBAR EXTENSION
AND FUN
BALL LOCK ASSEMBLY CCOF CTION LEVERS " pAckpT ASSEMBLY

Figure 2 - Perforator-Transmitter Base (Bottom View)

SIGNAL GENERATOR (Figures 2 and T)

2.04 Thesignal generator consists of a frame

assembly; front and rear plate assem-
blies; gear, shaft, clutich and cam assembly;
and a contact box assembly.

2.05 rheclutchstop leversand 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 mmntmg studs; and the locking bail

with its stud and spring.

2.08 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 oulse 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 latchlever 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 are sup-

- pressor, or RF filter.

RESETCAM FOLLOWER BRACKET ASSEMBLY
(Figure 1)

2.09 Thisassembly consists of a hollow shaft

with internal oilite bearings pivoting on
a fixed shaft. A hooked arm on cne end of the
hollow shaft connects the hollow shaft to the
clutch tripbarassembly. An adjustable arm and
roller on the other end of the hollow shattfollows
the reset cam on the perforator main shaft,

Page 3



SECTION 573-117-100

5.10 The entire assembly provides linkage

between the clutch tripbar and the cam
on the associated perforator when the mode
selector isin T position, thereby permitting the
the keyboard to be reset at high speeds.

CONERBAR EXTENSION BASKET ASSEMBLY
(Figure 2)

2,11 ‘This assembly consists of the following

major components:

{a) The codebar extensions which are used
{o transmit character information from
the keyboard to the punch.

(b) The clutch tripbar extension which links
the clutch tripbar tothe perforator eluteh
trip lever extension in K-T and T paositions.

(¢) The codebar extension blocking bail,

which blocks the selection of codebar ex-
tensions and character counter codebarsinthe
K position. It also prevents the perforator
cluteh from being tripped in K position.

(d) The selector leverassembly, which per-

mits the signal generator clutch to be
tripped in K and K-T positions. It also pre-
vents the signal generator from being tripped
in T position.

(e) The control cam, which drives the aux-

iliary electric switch and provides the K,
K-T, and T operations of the perforalorirans-
mitter.

2,12  The primary purpose of the codebar ex-

tension basket assembly is lo lransmit
character information from the keyboard code-
bars to a perforator, and to serve as control
center for the various functions of the 28 per-
forator-transmitter base.

3. PRINCIPLES OF OFERATION

Note: Inasmuch as the mechanical operation
of the perforator-transmitterand ils associ-
ated perforator or reperforatorare soclosely
related — one depending on the other functlion-
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 mounied on the base. These
mechanisms include the intermediate gear, code-
bar mechanism with keylevers, signal generator
mechanism, variocus function mechanisms and a
characler counter mechanism. Necessary cir-
cuils 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 ils power from
a motor unit,

B. Codebar

2.0 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 keylever 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).
Located above the rear half of the code levers
and running parallel with thekeyboard are, from
rear to {ront, the cluteh tripbar, the numbers
1, 2, 3, 4 and5codebars, twocharacter counter
bars (counter andcarriage return), and the lock-
bar. The rear porlion of each code lever or
function lever is normally held downward by a
spring so that the front end, with its atiached
keylever, "is held upward.

3.04 A wedgelock is mounted on the projec-
tion of the lower front portion of all code
levers (Figure 4). If one of these 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
witha wedgelock [rom being operated at the same
time.

3,05 With the signal generator shaft in its slop
position, the codebarsand cluteh barare
held toward the left (viewed from the front)
apainst the tension of their springs by the

latched-up codebar bail.




3,06 When any keylever in the lhree lower

rows or the spacebar is depressed, the
rear end of the associaled code lever engapes
and rotates the code lever universal bail counter-
clockwise (Figure 3). The extensionon the code
leveruniversal bail disengages [rom the step at
the rear of lhe universal bail latchlever. This
lever then moves downward under the tension of
its spring. As the lever falls, it sirikes Lhe
eodebar bail lateh and carries 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

clulch tripbar, and the selected codebars
are pulled lo the right by their springs. Un-
selected codebars are slopped 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.

CLUTCH
TRIPBAR

Dt [
B
CHARACTER

COUNTER DAR

CODEBAR  § /
RAIL LATCH 3

UNIVERSAL DAIL
LATCHLEVER
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The tecth on codebars 2 and 5 are omilled in
this area and the bars are permitted lo move
to their exlreme right-hand position (Figure 6.

3.08 The codebars have verlical exlensions

that engage a curved part of the signal
penerator transfer levers (Figure 7). Thecode-
bars which are permilted to move to the ripght
carry with them their respeclive transferlevers.

3.09 Simultancously with the above operilion,

the cluleh triplar moves to the right. A
keyboard control sclection lever (Figure 21)
islinked toand moves lo the right wilh the elutch
tripbar. When Lhe three-position keybouard con-
trol knab is in the Kor K-T pcsition (Paragraph
3.42), a projection on the keyboard control se-
leelion lever Lrips the signal generator clulch
stop lever. The clulch then engages and rolales
the signal generalor cam.

CODE LEVER UNIVERSAL
BAIL EXTENSION

NONREPEAT

LEVER CRANK CODE LEVER
UNIVERSAL DAIL

NONREPEAT

WEDGE LOCK chmm

Figure 3 - Codebar and Code Lever Universal Bail Mechanism
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LOCK BALL CHANNEL

LOCK BALL

s

KEYLEVER

=

WEDGELOCK

WEDGE RETAINER

ADJUSTING SCREW

L LOCK BALL RETAINER

Figure 4 - Wedgelock Mechanism

3.10 Opecration to this point is manual, re-

sulting only fromdepressing a code lever
or spacebar, The remainder of the operatling
cycle is covered in Paragraph C. below.

C. Signal Generator

3.11 When the clutch stop lever is tripped

(Paragraph3. 08), the clutch shoes engage
a serrated surface on the inside of the clutch
drum. Whenpowerison (motor unit operating),
the clutch drum rotates continuously in aclock-
wise direction (viewed from the front) because
it is a part of the geared signal generator shaft.
Since the clutch shoes are mounted on a plate that
is part of the cam assembly, the cam rolales
upen engagement of the clutch.

3.12 As was shown in Paragraph 3.08, each
of the five codebars operates ils own
transfer lever (Figure 7). In addition to these

= five transfer levers, thereare two others which

are not associated with codebars. These are
used to originate the start and stop pulses.

Page 6

3.13 The cam lobesare numbered from 1 to B

from rear to {ront. There are seven
signal- pulse lobes on the cam (one for each trans-
fer lever). The eighthcam lobe is used o actu-
ate the locking bail.

3,14 Thecam lobes are arranged so that when

the cam rotates, lobe 3 engapgesits trans-
fer lever [irst and moves it downward., Almaost
at the same time, the eighth lobe from the rear
begins to move the locking bailupward. A blade
on the locking bail engages in slots on the se-
lected transfer levers and locks them in position,
Unselected transfer leversare locked in the left
position as the blade blocks their movement.
Thus, in the [irst few degrees of cam rotation,
the permutated position of the transfer lever is
locked and the codebars are [ree to be reset in
their normal latehed positions.

3,15 Transferlever 3is the start pulse trans-
fer lever. There is nocodebar toengage
this lever, henoe it is always held to the left by
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SIGNAL GENERATOR SHAFT

CODEBAR BAIL

NEEDLE BEARING

/ UNIVERSAL BAIL

LATCHLEVER

CODEBAR
BAIL LATCH

CODEBAR

ECCENTRIC FOLLOWER
/

Figure 5 - Codebar Bail Mechanism

UNSELECTED
NUMEER 1 CODEBAR

SELECTED
NUMBER 2 CODEBAR

UNSELECTED
NUMBER 3 CODEBAR

UNSELECTED
NUMBER 4 CODEBAR

MSEE;%C&E@W 22X
77, 2, S
\

Figure 6 - Codebar Selection
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CONTACT BOX
SPRING SPACING CONTACT

{SHOWN CLOSED)
£

MARKING CONTACT
(SHOWN OPEN)

CONTACT TOGGLE

DRIVE LINK

ECCENTHRIC

CONTACT BOX

DRIVE LINK

TRANSFER BAIL
TRANSFER LEVER

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 transferbail 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. Thisisknown
as a spacing pulse. Thus, the first pulse (or
start pulse) of any character is a spacing (no
current) pulse,

3.16 Lobe land iistransferlever move down-

ward next. For the character L it has
beenshown (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, tilling 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 lo 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 il is to the left.

3.18 Transferlever 7 is the stoppulse trans-

fer lever. This lever is permanently
held Lo the right by a stop pin; therefore, the re-
sulling pulse, the stop pulse, isalways marking
(eurrent on).

3.19 Thelocking bail holds the transferlevers
in their permutated positions until after
the beginning of the [ifth pulse. Then cam lobe

NONREPEAT
LEVER CRANK

NONREPEAT
LEVER

CODEBAR

HEPEAT
ON SPACE
FEATURE

CODE LEVER
BAIL EXTENSION

FUNCTION
LEVER

SPACE FUNCTION
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8 pulls the bail down out of locking position and
all selecled transferlevers are free toreturn 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 ecceniric follower
(Figure 5). The f{ollowerengages an eccentrie
stud on the side of the codebar bail and pulls the
bail to the left as the cam rotates. As the code-
bar bail moves Lo the left, the codebar bail lateh
clears the needle bearing stud and is pulled up-
ward into locking position under tension of the
spring lo lateh or reset the codebar bail, As the
codebar bail is moved into reset position, it
engages projections onthe permutated codebars,
clutchtripbar, and a stop on the nonrepeatlever,

- thus moving all these elements to the left into

lalched reset position.

D. Repeat Keylever

3.21 Operation of the REPT keylever simul-

taneously with one of thekeylevers in the
three lower rows, or the spacebar, disables the
nonrepeat mechanism and causes the charaecter
or function selected to be repeated as longas the
REPT keylever is held operated. The operated
REPT keylever causes itsfunction lever toraise
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 erank will not reset the operated
codebar bail latch, The codebar bail and uni-
versal bail lalchlever are thus mainiained in
their operated positions and the codebar bail
follows the eccentric arm movement back and
forth until the REPT keylever is released,

LEVER

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

The electrical line break mechanism
provides a means of interrupting signal
line eurrent for use as a break signal. Inler-
ruption of the line current is effected by de-
pressing the BREAK keylever located on the
keyboard,

3.22

3.23  When the BREAK keyleveris depressed,
its function lever pivols 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 conlacts, This action breaks the conti-
nuity of the signal line circuit, causing a break

signal (no current) to be transmitted.

When the BREAK keylever is released,
the tensions of the switch spring and break
lever spring cause the function lever to return
the keylever to its normal position and the switch
contacts to their normally closed condition.

3.24

F. Local Line Feed (Figure 10}

3.25 When the LOC LF keylever on the key-
board is depressed, paper is [ed out of

the associated typing unit when poweris on. The

BREAK SWITCH

FUNCTION LEVER

BREAK LEVER

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

G. Local Paper Feed-Out (Figure 11)

3.26 The local paper fecd-out mechanism
enables the coperator fo feed out copy
paper by depressing the local line feed keylever,
whether the printer set is on or offl. The mech-

anism operates as {ollows:

{a) Depressing the LOC LF keylever causes

the local line feed trip link to move to
the rear and unlatch the line feed cluteh trip
lever, as described in Paragraph F. above.
If the set is operating, the resull 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 tooperate when the power is supplied.

HREAK KEYLEVER

Figure 9 - Electrical Line Break Mechanism
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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 contacls in the magnetic
blow-out switch to close.

{e) This actuates the motor circuit of the

printer so that the motor will run and
ejecl copy paper so long as the LOC LF key-
lever is depressed (printer normally off).

H. Electrical Keyobard (Figure 12)

3.27 The electrical kevboard lock mechanism
permits the signal generalor contact lo
be electrically shunted from the keyboard or

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

(a) To shunt the keyboard locally, depress

the REC keylever (Figure 12). This
actionraises the keyboard lock funetion lever
which, in turn, raises the lockbarlatch, With
the lockbar lateh disengaged, the lockbar is
free to move to the rightunder spring tension
of the keyboard lock switch contact on the
switeh lever. The switeh lever then pivols,
closing the contacts of the switch., The asso-
ciated eircuils arearranged to shunt the sig-
nal generator when the switchis closed. How-
ever, since there is no mechanical blocking
of the keylevers, the perforator transmitter
can still be gperated as a tape perforator,
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LOCAL PAPER FEED-OUT
SWITCH LEVER

SPRING

SWITCH LEVER

LOCAL LINE FEED
TRIP LINK

ESS

' SWITCH PLUNGER

"MAGNETIC BLOW

CABLE

OouT SWITCH

Figure 11 - Local Paper Feed-Oul 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 funclion
lever. This disengages the lockbar latchand
the keyboard is shunted as desecribed in (a).

1. 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 camming sur-
faceon the lockbar (Figure 12). This moves

Page 12

the lockbar to the left until the lockbar latich
falls into a noteh on the lockbar.

J.

(b) As the lockbar moves to the left, the

switch lever (Figure 13) pivotsand opens
the coniacts of the keyboard lock switeh. The
associaled circuits arearranged so that, when
the swilehcontacts open, the signal generator
is no longer shunted (Paragraph 3.27) and
normal signal transmission can take place.

Local Carriaze Return

4.29 The local earriage return mechanism

enahles the operator te trip thecarriage

return mechanism on the asscciated typing unit,
thereby causing the lype boxcarriage io 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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KEYEDAHD LOCKLEVER
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(KEYBOARD UNLOCK)
KEYBOARD LOCK
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PLUNGER SPRING LOCKBAR

PLUNGER LOCK KEYBOARD
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LOCK BAIL KEYBOARD LOCK
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oy,
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LOCKBAR
SWITCH

_ LEVER
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Figure 12 - Electrical Keyboard Lock Mechanism
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SEND LEYLEVER
(KEYBOARD LOCK)

KEYBOARD UNLOCK
FUNCTION LEVER

Figure 13 - Keyboard Unlock Mechanism

CARRIAGE RETURN LEVER
(ON TYPING UNIT)

LOCAL CARRIAGE
RETURN KEYLEVER

LOCAL CARRIAGE
RETURN BAIL

FUNCTION
LEVER

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 this manner with-
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, thecam 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 contactsare closed,
completing the circuit toa marginindicator light
in the cabinet. The carriage returneycle returns
the cam disc to its starting positionand the mar-
gin indicator switch opens. The switch is oper-
ative only when thekeyboardis in the K and K-T
posilions.

L. Character Counter (Figures 16 and 17)

3.31 The character counter isdriven mechan-

jcally from the perforator transmitter
by the action of the counter and carriage return
codebars located in the second and third slots of
the codebar basket. These bars provide drive
projections which engage the forks of the feed

MARGIN INDICATOR
SWITCH

SWITCH
PLUNGEHR

CONTACT
LEVER
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and reset bails of the counter. As the codebars
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 distinct phases of op-
eration, Figure 18illustrates 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, whichis linked to the feed bail, moves lo
the left slightly more than one tooth. Asthe 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 rolating
counterclockwiseuntil 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
fora resetfunction. Reset bail 2 moves counfer-
clockwise as ils codebar falls to the right, caus-
ing the reset lever in turn to rolate clockwise.

MARGIN INDICATOR
CAM DISC (ON
TYPING UNIT)

Figure 15 - Margin Indicator Mechanism
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LATCHLEVER

NTER SCALE
e INDICATOR  DRIVE LEVER l RATCHET

i
1

TTTTITT)

INDICATOR
CORD
Al
FEED BAIL SWITCH SWITCH CAM

LATCHLEVER SPRING
RESET SWITCH BRACKET
BAIL

Figure 16 - Character Counter Mechanism (Front View)
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FEED LEVER
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Figure 17 - Character Counter Mechanism (Rear View)
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I
TEPPING
POSITION

o\

RESTART
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Figure 18 - Operation of Character Counter Mechanism
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As the reset lever rofates clockwise, the reset
lever extension moves downward until it falls
under the shoulder of the projection on the drive
and latehlevers under the action of ils spring.
When the counter bars are resel as in C, Figure
18, the reset bail is rofated clockwise o its
original position, causing the reset lever toro-
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) uniil it reaches its zero position,

2.34 As the raichet drum reaches its zero

position, a stop on the ratchet strikes a
stop lever fasiened to the frame. The elastic
impact is transmitied through the stop lever to
the antibounce lever whose lower end is nor-
mally in contact with the stop lever. The anti-
bounce lever rotales counterclockwise, dropping
in behind the ratchet stop. As the ratchet drum
rebounds [rom the stop lever, ils slop sirikes
the antibounce lever, preventing further motion
and maintaining the antibounce lever in its actu-
ated position. The ratehet continues to operate
belween the stop lever and antibounce leveruntil
the energy in the sysiem has been largely dissi-
pated. The ratchetstop then remains incontact
with the stop lever, permitling the antibounce
lever to return to its normal position.

Restart

3.35 Sequence D, 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 lo the left. As the drive lever moves to
the left it is disengaged from the reset lever
extension and falls into engagement with the
ratehet tooth, As the codebars are reset under
power, the feed bail rotates eclockwise and the
feed lever begins to move to the right. As il
does, ils projection pushes the reset lever ex-
tension to the right and out of engagement with
the latchlever, which falls intoengagement with
the ralchet drum. As thedrive lever completes
its stroke, it steps the ratchet one tooth asin the
normal stepping cperation.

End-of-Line Swilch

3.36 Theend-of-line switch, Figure 16, oper-
ates the end-of-line indicator light lo-
cated in the cabinet o signal the end of a typed
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page printer line. The switch eircuit is opera-
tive only whenthe 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 swilch (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 swileh is, in turn, operated by the
keyboard control knob.

3.37 Operation of the character counter end-

of -line indicator switeh is controlled by
a switeh cam (Figure 16). The switch eam ro-
tates with the ratchet drum and can be adjusted
fo close the  switeh at any typed line length of
from 10 to 80 characters.

M. Auxiliary Electric Swilch (Figure 1)

3.38 This switch is of the multicircuit type.

Operation of the swilch is controlled by
the keyboard eontrol knob through a shaft and
pears. The switch is used for various 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 puided
from the container so that it traverses the punch
fromright toleft (viewed[rom the front). Alow-
tape swileh mechanism is available, as an op-
tional feature, with the container lo initiale a
signal when the supply of tape is low.

0, Keyboard Tape Backspace

3.40 The keyhoard lape backspace mechanism

controls the operation of the power drive
backspace mechanism on the perforator. Itcon-
sists of a tape backspace (TAPE B. SP.) key-
lever and a tape backspace switch.

3.41 When the TAPE B. 5P. 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.



KEYBOARD-PERFORATOR LINKAGE MECHA -
NISM (Figure 19)

A, General

3.42 Thekeyboard-perforator linkage consists

principally of a codebarextension basket
mechanism, and a reset cam follower bracket
mechanism. The functions of the codebar exten-
gion basket mechanismare 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 me-:haniam
provides the linkage between the clutch tripbar
and the perforatorcam in the T position to per-
mit the keyboard (o be reset at high speeds by
the tape perforator.

B. Operation in K Position
3.43 In this position, signalsare gencrated 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 [ollows:

(a) When the keyboard conlrol knob (Figure

19)is lurned tothe 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 ceodebar exlension
is prevented from moving to the right by the
blocking bail and, therefore, information is
not lransmilted to the punch. An extension
on the blocking bail also prevents selection
of the character counter eodebars (Paragraph
3.L.).

{b) As the blocking bail moves to the left,

a second extension (Figure 20) engages a
bell erank and pivots the bell crank clockwise.
This disengages the lateh [romthe clutchtrip-
har link sothat, as the clutch tripbar falls to
the right, the clutch tripbar link remains in
the position shown and the perforator clutch
is not tripped.

CODEBAR
EXTENSION

Figure 19 - Keyboard-Perforator Linkage
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PERFORATOR TRIP
LEVER LATCH STOPR

CLUTCH TRIPBAR

CLUTCH TRIPBAR LINK
BELL CRANK

BLOCKING BAIL EXTENSION—"=
Figure 20 - Perforator Clutch Trip Linkage
turning the keyboard control knob to the K-T po-

sition. This conditions the keyboard-perforator
linkage as [ollows:

(c) The keyboard control selection lever

(Figure 21) is pivoted counterclockwise
so that its pin at point B is {ree of the hook
on the reset lever of the reset cam [ollower

mechanism. At the same time, the extension
on the right end of the keyboard control se-
lection lever moves up to the dotled position
shown at C so that, as thecluteh tripbar falls
to the right, the extension strikes the signal
generator cluleh {rip lever, operating the
signal generator mechanism.

C. Operation in K-T Position

= 3.44 1In thisposition, signals are generated by

the keyboard and tape is simultaneously

perforaled. This mode of operation is setup iy
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(a}) Whenthe keyboard control knob is moved

to the K-T position, the blocking ball
shown in Figure 19 moves to the right, re-
leasing the codebar extensions and character
counter codebars, The bell crank (Figure 20)
pivots counterclockwise, allowing the latch
to engage the clutch tripbar link,

(k) The keyboard control selection lever

(Figure 21) remains in its counterclock-
wise position so that it is nol engaged by the
resct lever of the reset cam follower, but is
still in position to trip the signal generator
cluteh trip lever.
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RESET CAM

FOLLOWER ARM

RESET LEVER
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CLUTCH TRIP LEVER

SET LEVER
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Figure 21 - Mode Selection and Keyboard Reset Mechanism

SELECTION SWITCH
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(¢) 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. fora desecription of the contrel
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 associaled codebar extensions
(Figure 19) move tothe 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 cluteh tripbar link (Figure 20) is

pulled to the right by the clutch trip-
bar. The cluteh tripbar link iscoupled to
the perforator trip lever lateh, This latch
contacts the perforator trip lever at B,
causing it to rotlate counterclockwise. AS
it moves counterclockwise, the perforator
trip lever is disengaged from the clutch
release at A. The clutch release falls
under spring tensionand 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 rotales

counterclockwise, the reset bail Lrip
lever linked to it (Figure 20) pulls down
an extension on the punch slide reset bail
at E. Thereset 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 lateh then pivols
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 elutch tripbar link is stopped in ita
movement ta the left by itsextension atrik-
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 pivols clockwise
under the resultingaction of the pinon 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 cluteh tripbar

(Figure 20) isbeing reset and is mov-
ing to the left. As the latch moves to the
left away from the stopat point D, it pivots
clockwise to its normal position S0 that
when the clutch tripbar is at the exlreme
left of its reset travel, the latch is again
allowed to hook under the clutch tripbar
link. This completes the operating cycle.

D, OperationinT Position

3.45 Inthisposition, tape is perforated by the

perforator ut no signals are generated
by the keyboard. The kevboard is reset by the
perforalor since lhe signal generator mechanism
is inoperative. This mode of operation is set
up by turning the keyboard control knab to the T
position. This conditions the keyboard-perfo-
rator linkage as [ollows:

(a) When thekeyboard conirol 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 hodk of the reset cam follower
reset lever. The right end of the keyboard
control selection lever at point C falls so that
it will not engage the signal generator clutch
trip lever. In the T position, therefore, the
signal generator clutch is not tripped and the
signal generator is inoperative.

(b) Thekeyboard perfaraturlinkageand per-

forator clutch trip system operate as de-
scribed in ParagraphC. above. The character
counter 18 operative and controls the end-of-
line indicator light as describedin Paragraph
3.L.

{¢) Codebar reset is effected by the reset

cam follower mechanism. Whena 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 1s in position to engage the pin of the
keyboard control selection lever at point B,
Wwhen the perforator clutch is tripped, the
reset cam begins to rotate counterclockwise



and, as it does, the reset cam followerarm
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 slage of the oper-
ating eycle, the reset lever with hook moves
away from the pin of the keyboard control
gelection lever. The cluieh tripbar again
gtarts to move to the right. However, the
codebar bail latch latches the codebar bail
at this point, preventing further movement
of the cluteh tripbaras the reset cam follower
arm returns to its initial position.

4. VARIABLE FEATURES
ANSWER-BACK MECHANISM (Figures 22 and 23)

4.01 The answer-back mechanism is an elec-
tromechanical device which permits the
identity of a called station to be transmitted
automatically to the originating station, in re-
gponse to a coded, sequential message from the
gignal line, The HERE IS keylop provides man-
ual ogperation. Transmissions are generated
in the normal manner by the keyboard, which,
through its codebar mechanism, reads the code
combinaticn contained in a message drum.

4,02 The mechanism is comprised basically,
_of a coded message drum, control relay,
and keyboard contacts. The drum is coded for
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the desired combination by removing code tines
from the 21 code blades, as required (Figure
22), The first character transmitted is always
a LTRS combination to place the called station
in the unshift position; the other 20 may be any
characters desired. However, the [irst trans-
mission is usually followed by CR (carriage re-
turn) and LF (line feed). This sequence is also
typically used toend a coded sequence, toinsure
that the answer-back message will appear at the
beginning of a line at the distant statien, and
that over-printing of the message will not occur.
Typically, 18 characters are available for the
answer-back identification.

4.03 The following explanation of operation

uses the combination FIGS - D asan ex-
ample. The combination used may vary with the
applicalion.

A. Called Station

4.04 ‘The answer-back messageis Initiated al

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

SENSING CODED
MAGNET LEVERS MESSAGE
DRUM

CODE
BLADES
S
F
DRIVE
LINK

SENSING LEVERS
CODEBAR

Figure 22 - Answer-Back Mechanism
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D contactalsolocks thekeyboard through alever
extension to thekeyboard 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 magnel 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 rofates
counterclockwise until it comes to rest against
the mechanism base plate. Belore 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 link is in a position to
accept the feeding motion from the keyboard
codebar ball. As the stop lever continues its
counterclockwise rotation, the codebarbail latch
operating lever rotates clockwise, striking the
codebar bail lateh, The latch rotates clockwise
and releases the codebar bail, The codebar bail
releases the keyboard codebars and the clutch
tripbar, which move to the right under spring
action. The clutch tripbar thereby trips the
slgnal generator clutch and initiates an operat-
ing cycle,

4.06 The codecombination 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
determinedby 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 ina 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-
binaton is used, This results in a letlers com-
bination for the first character.

4.07 Once during each rotation of the signal

generator cam assembly, the codebar
bail is pulled to the left by a cam eccentric,
causing it to rotate clockwise. The bail thereby

188 1, SECTION 573-117-100

resets the keyboard codebars 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 slep 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 eycle continuously until it rotates the
code drum one full revolution or 21 characters,
The first code blade, which is the stop code
blade havinga letters combination, has an addi-
tional projection. When it is being rotated into
the sensing position, the projectioncontacts the
stop lever, rotating itclockwise. Theleft exten-
gion 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 itin 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
leverattached to thetrip magnetarmature. 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 ils
spring action, and it rotates counterclockwise
until it rests against a preojection 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 pulsingcontact is timed toclose 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 ils own contacts, and the
FI1GS stunt box contact, '

4,12 The FIGS stunt box funetion pawl in the
typing unit-is specially designed lo en-
gage the FIGS function bar at all times. The
pawl is never stripped by the stripperbail. This
means that the funetion pawl holds the [unction
lever away from the FIGS contact. When Lhe
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.) Thisarrangement converts
a normally open, momentary-operate FIGS con-
{act to a normally closed, momentary-operate
FIGS contact. At the same time, it advances
the timing of the FIGS contact operalion loinsure
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 Dcombination 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 magnel,

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 lhe right and releases the selected
codebars. The universal codebar (a modified
cluteh tripbar) is released and moved to the
right also, at which time it closes the clutch
magnet conditioning contact, This action en-
ables the cluteh 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
clulch trip magnet releases and moves the cluich
tripbar to the right. This movement causes the
cluleh tripbail extension to trip the signal gener-
ator clutech. 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 lalched. The universal
codebar, cluich 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
aulomatic motorunit stop after a predetermined

CONTACT
MECHANISM

SYNCHRONOUS
PULSED
MAGNET
MECHANISM

Figure 24 - Synchronous Pulsed Transmission Mechanism
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Figure 25 - 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 lalch
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 indentalion
in its inside flange. After a maximum of 736
revolutions of the intermediate shaft, these in-
dentations are adjacent for almost one revolu-
tion. When the adjacent indentations pass over
the laich 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 evenls 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
apain be latched by the contact pawl latching

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

4.18 1If alinesignal is not received before 758

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 pulee
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 peconds; 75
wpm, 60 to 120 seconds; and 100 wpm, 53 to 108
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 keylever).
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TELETY PE CORFORATION
Skokie, Illinois, U.S. A,

SECTION 573-121-101TC
Issue 1, March, 1967

28 AUXILIARY TYPING REPERFORATOR 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 serveasa mounting
for a typing reperforator, a motor unit, tape
container, gearbracketassembly, and a bracket
on which electrical connections are made.

2.02 The gear bracket assembly, driven di-

rectly by a motor, may contain lwo shafls
with interchangeable gears for 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 gearasse mbly
for drivipg the reperforator unil 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 loeated in position for driving the gear
assembly.

2.04 The tape container accommodates a full

roll of tape, which is directed outthrough
a tape puide with roller to the typing reperfora-
tor. A low tape electrical swilch assembly is
provided in the tape container. A tape-out switch
lever rides the diminishing roll of tape toactuate
an electrical switch when a prescribed level i
reached.

3. ELECTRICAL CHARACTERISTICS

3.01 The electrical connections are made on

a bracket assembly adjacent to thetape
container. A power cable connector is provided
to accept electrical power [rom the cabinet ter-
minal board.

3.02 A power switch provides means for
switching power toand from the auxiliary
typing reperforator unit.

3.03 A 36-pointconnector is provided toaccept
cable connections from an asscelated
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. 5. A.
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TELETYPE CORPORATION
Skokie, Illinois, U.8. A.

SECTION 573-128-100TC
Issue 1, March, 1967

28 TRANSMITTER DISTRIBUTOR BASE FOR THE

AUTOMATIC SEND-RECEIVE (ASR) SET

DESCRIPTION

1. GENERAL

1.01 This section describes the transmitter

distritutor base used in the Automatic
gend-Receive (ASR) Set to mount the transmitter
distributor unit. The accompanying photograph
shows a typical base.

2. PHYSICAL CHARACTERISTICS

2.01 In peneral, 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 cahbinel.

2.02 The transmitter distributor base serves

as 2 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.

9. 04 Where necessary, adjustablé 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

digtributor bases haveno eleetrical con-
nections. Later designed basesand 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 eleetrieal circuits from
the transmitter distributor toanassociated elec-
trical service unit cable,

Typical ASR Transmitter Distributor Base

@ 1967 by Teletype Corporalion
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TELETYPE CORPORATION
Skokie, Illinois, U, 8. A.

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

28 TELETYPEWRITER CABINET FOR

AUTOMATIC SEND-RECEIVE (ASR) SETS

DESCRIPTION
CONTENTS PAGE an auxiliary electrical service unit mounted on
a rack in the lower compartment of the cabinet.
1. GENERAL.......... 1
2 DESCRIPTION. « « « ¢ = =« - « R R 1
1. GENERAL

1.01 'This section describes the 28 teletype-

writer cabinet for lhe Automatic Send-
Receive (ASR) Set. For information pertaining
to the ASR Sel or any of its components, refer
to the appropriate section.

1.02 The directions — up or down, [ront or

rear, and left or right, as given in this
section, are as viewed from anoperator's posi-
Lion.

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 exlernal sources, and
reduces the operaling noise level. Figures 1
and 2 show a typical 28 teletypewriter cabinet
for the ASR Sel.

1.04 The cabinet, of sheet metal construction,

ig 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 caopyholder),
18-1/4 inches decp, 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 eguipment would be
a typing reperforator, a lyping reperforator
base and a motor, all mounted on the shelf, and

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

2.02 A sheli 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 slorage.

2.03 The upper compartment has a dome-

shaped cover hinged at the rear. The
cover isunlatiched by a pushbuttonand 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 dooron the dome cover
(Figure 2) provides access to the rear of the

Printed in U. 8. A. Page 1
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b0

LEFT DOME

PANEL

CENTER DOME RIGHT DOOR
PANEL (COPY WINDCW)

CRADLE OFFSET
Akl -~ ' COPYHOLDER
£
LOWER i ; :
COMPARTMENT 3
CHAD i
CONTAINER i
i 4 ¢ CHAD
CROSSBAR CHUTES
£
DESIGNATION
TRANSMITTER PLATE PLATE
DISTRIBUTOR WITH STUDS FRONT PANEL
HOUSING (COUNTER WINDOW)

Fipure 2 - 28 Teletypewriter Cabinet for Automatic Send-Receive (ASR)
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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 serves asa straight edge for learing
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 israised, 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 onthe floor of theupper compart-
ment accommordates both a keyboard base and a
transmiiter distributor base.

2.07 Terminal boards for power and signal

line connections are located on the inner
rearwall. The electrical service unit is placed
to the rear of the keyboard base. Ils power
switch is controlled through a lever at the front
of the cabinet.

185 1, SECTION 573-134-101TC

7 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:

fa) 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.

() 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) Anapparatusmounting rack for mounting
accessory equipment.
(g) A directory holder.

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

(i) A tape bin with door.

Page 3
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SECTION 573-139-100TC
Issue.l, March, 1867

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

28 TYPING AND NONTYPING PERFORATORS

DESCRIPTION AND PRINCIPLES OF OPERATION

CONTENTS PAGE CONTENTS PAGE
GENERAL. . « ¢ s s v = ¢ 5 4 s . 1 C. Prinling . « c v s s s s s v v v e 21
; D. Ribbon Feeding . v« ¢« v v o v o o s 21
GENERAL DESCRIPTION .. ... ... 2
TAPE PERFORATING AND
CODE: - o s wime ais 6o s s s e oo 2 FEEDING « « - + « « s s s s s 88883002 23
DETAILED DESCRIPTION. . . o+« - - 2 A. General .. .cos a0 0000 e0aas 23
B. Perforating — Full*_.r-Perfnrated
FUNCTION . - . -« » S Ny [ -1 2 WIS o swin 5 wnrm wos w e abn 23
C. Perforating — Chadless Units 23
SELECTION + o s s 2o asnssssan=s 3 D. Feeding — Fully-Perforated
and Chadless Units. . . - . -« s+ 26
PERFORATING .. ... e R P 3
5. VARIABLE FEATURES. ...+ ... 25
TYPING . . . s s s s s rmcaannsnans 3
BACKSPACE MECHANISMSE. . .. ... 25
VARIABLE FEATURES, « « + v e v o a« 4
A, General .+ - ccoc s v s v rae- 25
PRINCIPLES OF OPERATION .. ... 4 B. Manual Backspace (Fully-
Perforated Tape) .. - - -« oo 25
GENERAL. + + + =« « o s i b e e 4 C. Manual Backspace (Chadless
v PERBY . e e b e e e e 25
SELECTION AND TRANSLATION . . . ] D. Power Drive Backspace. . .. .. . 25
A, Clutch Operation . . .o a v 0 v v v s 5 CODE READING CONTACT
Cne-Stop Clutch Operation. . . . . 5 MECHANISM. . s s s s o v renmaaass 25
Two-Stop Clutch Operation. . . .. 7
B. Transfer ... ..:s0000002:3s B AUXILIARY TIMING CONTACT
MECHANISM. . .« « v s s s 58 00202 27
MOTION FOR TYFING AND
PERFORATING . . « 4 v+ s s v s nuana B
1. GENERAL
A, General .. ..o 000000030 8
B. Function Cam Clutch and 1.01 This section provides a description and
Clutch Trip Assembly. .. .+ - - - 9 outlines the principles of operation for
C. RockerBail ..... 00000 cen 8 two types of perforators: one a nontyping per-
forator and the other a typing perforator.
TYPING . v v == s s s R 10
1.02 ‘The following description and principles
A, General ..o ecccsssrnrenss 10 of operationwill apply tobothunits except
B. Typewheel Positioning. . ... ... 11 for that portion pertaining to typing mechanism
GenBral « s o0 wowome s a8 e w 11 only.
Rotary Posilioning . « -« -« 00 12
Axial Positioning . « « v o s v 00 - - 18 1.03 In this section, reference to left or right
Correction . - « « s s s s v o w e 20 indicates the operators left or right facing
Letters- Figures Shift . . . v 0« » . 20 the front of the unit in its operating position.
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Figure 1'- Typing Perforalor

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 are derived and mechanically transferred
into the perforator (Figures 1 and 2).

2,02 The perforatorsproduce a coded, perfo-

rated tape as dictated by its associated
keyboard, Two types of perforators are avail-
able: a nontyping perforator and atyping perfo-
rator. Each type is capable of producing either
chadless tape or fully perforated tape. The typing
perforator is capable of producing perforated
tape and typing thereon simultanecusly. The
tape may be chadless with typing on top of the
chads which are not completely severed, or it
may be fully perforated tape with typing between
the feed 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 Eachunil receivesits driving power from

a motor unit through drive shaftingon the
associated keyboard. Selection is derived me-
chanically from the keyboard.

2.05 A perforator consists principally of a

two-shaft drive mechanism, [unction
mechanism, transfer mechanism, perforating
mechanism, anda typing mechanism for the typ-
ing perforator only (Figures 3 and 3).

Page 2

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 representsa spacing
condition. Every codecombination includes five
elements that earry the intelligence, each of
which may be either markingor 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 permutation.

2.07 The total number of permutations of a

five-unit code is two to the {ifth power,
or 32. In order to produce more than 32 char-
acters and functions, a letters-figures shift op-
eration is designed into the typing equipment.
This permits each permutation, excluding those
used Lo shift and unshift the apparatus, to repre-
sent twocharactersor functions. Figure 7shows
the code combinations.

3. DETAILED DESCRIPTION

FUNCTION

3.01 The function mechanism consists of a

jack shalt with a gear for driving the main
shaft. The mainshaft assembly includes a clutch
assembly and cams for actuating a rocker bail.
The clutches differ in the two types of perfora-
tors in that the nontyping perforator has a two-
stop clutch which stops twice during each rev-
olution and performs its function in one hall of

Figure 2 - Nontyping Perforator




TYPEWHEEL

PUNCH
MECHANISM
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. ROTARY
POSITIONING
MECHANISM

BACKSPACE
MECHANISM

Figure 3 - Typing Perforator (Front View)

a revolution. This makes the nontyping periora-
tor capable of operating twice as fast as a unit
with a cne-stop clutch. The typing perforator
usesa one-stopclutch because the typing mech-
anism limits its speed of operation. The cams
of the function shaft assembly areused 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 triplever latch is in posilion Lo trip
the perforator clutch when selection is applied
at the keyboard.

PERFORATING

4.03 The perforator mechanism consists of a

set of five punch slides, punch block as-
sembly containing punch pins, toggle bail and
reset bail assembly, and a tape feeding assembly.
A perforator drive link connects the toggle bail
and reset bail assembly to the rockerbail which
provides motion for operation of the perforator
mechanism.

TYPING

3.04 Inaddition to the function, seleciing, and

perforating mechanisms, the typing per-
forator encompasses olher mechanisms nec-
essary for printing on tape. The selection is
passed through a transfer mechanism to a func-

Page 3
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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 further corrects the
positioning of the typewheel. A printing mech-
anism driven directly by the rocker bail actuales
a print hammer after the typewheel has reached
its correct position, and impels the print hammer
upward todrive the tape and inked ribbon against
the typewheel.” A ribbon feed mechanism, which
advances an inked ribbon one space during each
operation, is actuated by the rocker bail through
a ribhon drive arm.

VARIABLE FEATURES

3.05 Some variable features used with the

perforators are: lape backspace mech-
anism, code reading contacts, and auxiliary
cantacts.

7,06 The tape backspace mechanism may be

manually operated entirely on the perio-
rator, or, with the additionof a magnet assembly
on the perforator, it may be power operated
from a keylever and switch assembly on a key-
board.

PUNCH SLIDES

3 07 The code reading contacts are npcrateﬂ
by the punch slides to read the code com-
hinalions which are being perforated.

3.08 The auxiliary timing contacts provide
synchronizing pulses for the code read-
ing contacts.

4. PRINCIPLES OF OPERATION
GENERAL

4.01 The general outline of operation ol the

two perforators is shown in the block
diagram (Figure 6). The broken lines represent
the nontyping perforator while the typing perfo-
ralor is represented by both a broken line and
solid line. Selection is applied from the key-
board. The main shaft of the perforator is con-
tinuously rotated by power from an associated
motor and shafting on an associaled keyboard
base., The rotary motion is transferred from
the main shaft through an all-steel internal ex-
pansion cluteh to the function cam.

BACKSPACE
MECHANISM  PUNCH gy aﬁﬁmmuw
RACK m i
\ 7 CONTACTS
FUNCTION
MECHANISM
JACK
SHAFT
BACKSPACE <RONI NG &
MECHANISM POWER BACKSPACE =S¥/ ~ ot

MAGNET

Figure 4 - Nontyping Perforator (Frant View)
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RIBBON
MECHANISM

AXIAL POSITIONING
MECHANISM

MAIN SHAFT

JACK SHAI I

Figure § - Typing Perforator (Rear View)

4.02 The lunction cam drivesa rocker bail o

transler the molion derived [rom the
main shaftl into simple harmonic motion which
drives the other mechanisms of the unit.

SELECTION AND TRANSLATION

4. 03 Thecode combinalions sel upby keylever

on the keyboard are transferred through
codebar extensions which move to the right and
trip a punch slide laleh for each marking condi-
tion of the code combination (Figure 7).

A. Clulch Operation

4.04 The typing perforalor uses a one-slop

function clutch, whereas the nonilyping
perforator usesa two-stop functioncluich., The
functions performed are essentially the same
except that in the nontyping unit the [unction is
performed during a one-half turn of the main
shaft and therefore iscapable of operating twice
as [ast as the typing unit. The typing unit is
limited to a slower speed because ol the Lyping
operation performed. The operating principle
of the internal mechanisms are the same except

fwo shoe levers areused to disengage the cluleh
twice for each revolution of the clutch in the non-
iyping perforator.

One-Stop Clutch Operation (Figures & and 9)

4.05 The clutch drum is attached to and ro-

tales in unison with the main shaft. In
the disengaged position, as shown in Figure 9,
the cluteh shoes donot contact the drum, and the
shoes and camdisc are held stationary. Engage-
ment is accomplished by moving the clutch trip
lever, Figure 12, away from the clutch and thus
releasing stop 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 Lhe
upper end of the secondary shoe, and moves its
car D and theupper end of the primary shoe to-
ward the lelt 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 downward so that it
again makes contact with the drum at point F.
There, the combined forees acting on the primary
shoe cause it to push against the secondary shoe

Page §
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Figure 6 - Block Diagram for Typing and Nontyping Perforators



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 al eachol the pre-
ceding steps. The aggregate force 1s applied
through the shoes to the lug J on the clutch cam
dise, and the disc and attached cam turn in uni-
son with the drum.

4,06 ‘Disengagement is effected whenthe 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
seals in the indent in the cam disc and the cam
is held in its stop position until the clutch is
again engaged.

7.42-UNIT TRANSMISSION PATTERN

185 1, SECTION 573-138-100TC

Two-5top Clutch Operation (Figure 10).

4,07 The operation of the two-stop cluteh,

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 shos lever disc at B.
The shoe lever moves the primary shoe to the
left and engagement iscompleted 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, 08,

TRANSMISSION SEQUENCE

START - ALWAYS SPACING

NO. 1 - MARKING OR SPACING

NO. 2 - MARKING OR SPACING

NO. 3 - MARKING OR SPACING

NO. 4 - MARKING OR SPACING

1 UNIT=f1 UNIT-1 UNIT~1 UNIT-p*1 UNITT1 UNI

NO. 5 - MARKING OR SPACING

0 STOP - ALWAYS MARKING

FOR GRAPHICAL REPRESENTA-
TION OF LETTER "Y",SEE FIG.6

7.42 UNITS ©F TIME

FIGURES —?:salaga‘l}.,aﬁlauz.sr_z,-s'l{sl‘#ah
an H_ u ——

LETTERS alelclole|Fla|n]1]a]x|L Hupunsfuvwxvziﬁjggg
| |eje| [elee| | | o® o (e o ®oo0® ele

2 @ |@ e |eeee elele eolele e |e|e
FEEDHOLEEﬂﬂBﬂOODaaUuunﬂnaaonuﬂuuﬂnuctnﬂnu
3 [ ] a e |o |elel o6 |8 |e@ o&|e L0

4 eloe| [o/® ele| |elej® @ e @ ® a0

5 o e ole| |o/oje| | [0 [ojejojeje 00

(TYPICAL CHARACTER ARRANGEMENT)

Figure 7 - Code Chart
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—_ CLUTCH DISC
"""l.‘ IJUG'

o
x

PRIMARY

SHOE SECONDARY

SHOE

Figure 8 - One-Stop Clutch (Engaged)

—_ CLUTCH DISC

i ""

s

PRIMARY

SHOE SECONDARY

SHOE
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 {rom the punch
slides to the function box and positioning mech-
anisms. Included in the mechanism are [ive
linkages, eachol whichisassociated witha 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.

Page B

4,09 The linkages associated with the unse-

lected punch slides remainintheir unse-
lected positionas in Figures 11and 12. However,
the selected slides in moving to thé left, pivol
the associated transfer levers which, in turn,
move corresponding pulse beams clockwise (as
viewed from above), The selected beams allow
associated bell eranks 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 functioneycle, the selecled slidesare
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 erank, not associated
with a transfer linkage, is specilically con-
cerned with the letters-fipures 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 (Fipure 12) and a rocker bail (Figures
13 and 14),

SHOE SPRING

DRUM

SECONDARY
\SHDE

AN-SHOE LEVER DISC

SHOE LEVER STOP LUG

Figure 10 - Two-Stop Clutch
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B. Function Cam Clutch and Cluteh 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 of akeylever on an associ-
ated keyboard releases the punch slide latches
and trips the function eluteh. A perforator trip
lever latch is positioned underneath an extension
of the perforator trip lever. Whena keylever is
operated, the perforator trip lever latch rotates
amain trip levercounterclockwise, A resel bail
trip leverattached to the main trip lever lowers
the perforator reset bail and releases the punch
slides (4. 43); and an upper arm ol 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
perforatortrip lever latch returnsto its unoper-
ated position, and the upperarm of the main trip
lever moves down against the release, When
the trip shaft is rotated by the release, it moves
an attached eluteh trip lever out of engagement
with the clutch shoe lever, The cluteh engages,
and thecam clutch begins its cyele. The internal
operation of the clutch is the same as that in
Paragraph 4. 05.

4.13 About midway through the functioncycle,

an eccentric pinon the function cam lifts
a reset arm, which rotates the trip shaft clock-
wise. The release is moved up and allows the
maintripleverto raise the reset bail as it moves
to its downstop. The pin on the reset cam then
moves oul from under the resel arm, and the
release is permitted to return to its unoperated
position against the main trip lever. When the
clutch completes itscycle, the cluteh shoe lever
strikesthetrip lever, and theclutch disengages.

C. Rocker Bail (Figures 13 and 14)

4.14 The function cams and the rocker bail

translate the rotation of the main shafl
into simple harmonic motion, which the rocker
bail distributes lo 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 todrive 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)
(e)
(d)
(e)

[ mt"
NO. 4 PUSH-

NO. 4 PUNCH
SLIDE

ISS 1, SECTION 573-138-100TC

Ribbon feed mechanism
Perforator

Correcting mechanism
Function box

Printing mechanism

NO. 4 TRANSFER LEVER

Figure 11 - Transfer Mechanism
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i,

RESET LEVER

TWO STOP
FUNCTION
CAM

PUNCH SLIDE

RESET BAIL

CLUTCH RELEASE

FUNCTION

ONE STOP
FUNCTION CAMS

—— RESET LEVER

FUNCTION
CAM CLUTCH
ASSEMBLY

TRIP
\ I SHAFT

FUNCTION
cam

CLUTCH
LATCHLEVER

SHOE LEVER CLUTCH
CLUTCH TRIP LEVER
CAM DISC
STOP LUG
CODEBAR EXTENSION ‘El‘%‘, PERFORATOR TRIP
CLUTCH TRIP | LEVER LATCH

BAR LINK

Figure 12 - Function Cam Clutch and Clutch Trip Assembly

(f) Oscillating assembly

() Pushbarsol the axial and rotary position-
ing mechanisms

The bail is shownin 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 [rom 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 eyele,

Page 10

TYPING

A, General

4,17 Thecharacters used to type the received

intelligence - letters, figures, and sym-
bols representing various [unclions - 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 1B), having received the intelli-



gence from the transfer mechanism, position the
wheel so that the character represented by the
received code combinatior 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 of ahammer, 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 [lipures code combination sets up
anarrangement inthe transfer mechanism which
permits the function box (Figure 19) to operate
and cause the rotary positioning mechanism to
shift the typewheel through 180 degreesofl rota-
tionm,

OPERATING BLADE

MOUNTING BAIL

UPPER ROLLER
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B, Typewheel Positioning
General

4,18 A typical typewheel character arrange-
ment is shown in Figure 10 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 [rom front to rear. The sur-
face is divided into two sections, a letters and
a figures, cach containing eight rows. The [ifth
row counterclockwise from the division line in
both sections is numbered 0, There are four
rows in one direction from 0 mumbered 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)

CORRECTING
DRIVE LINK

OSCILLATING
DRIVE LINK

(Left Rear View)

LOWER ROLLER

_ FUNCTION
CAMS

9 PRINTING
DRIVE LINK

ROCKER BAIL
SHAFT

Figure 13 - Typing Perforator Rocker Bail Assembly
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FUNCTION CAMS

ROCKER BAIL

]
PERFORATOR
DRIVE LINK

CODEBAR
EXTENEION

PUNCH SLIDE LATCH
PUNCH PIN

RESET BAIL \.

PUNCH SLIDE

é'

NN

ROCKER ARM

Figure 14 - Nontyping Perforator Rocker Bail

4.19 Each printing operation (excluding those

devoted to the letlers-ligures shift) be-
gins and ends wilh 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 charaecter is slightly to the rear, but
for this discussion it will be assumed thal il is
at the point of contact, ) During the printing op-
eralion the axial and rotary positioning mecha-
nisms, transferring scparate but simultaneous
motions to the wheel, posilion 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 § 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 lo
select the proper character in the row. Ro-
tation of the typewheel to print in either the
letters or the [ipures seclion 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 [rom the home posi-
tion of one section to that ofthe other, requires
a separate operation ol the equipment and re-
sults in the printing of the letters or [igures
symbal,
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4.20 Toillustrate the above, il the wheel 1sin

the ligures condition, as shownin 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, il Lthe leller
"I'" is to be printed, the signaling code for let-
ters must (irst be viewed Lo shiflt the typewheel
eight rows to the letters home position. Then
during the next operation it is rotaled three
rows counterclockwise and moved lorward two
characlers so that "1™ 1s at the point of contact
of the hammer. Printing takes place, and the
wheel is then relurned to the letters home po-
gition,

Rotary Positioning (Figures 16 and 17)

4.21 The rotary positioning mechanism re-

volves the typewheel so that the row
containing the character o be printed is aligned
with the print hammer at the time of printing.
Mounted on the {ront plate, the mechanism in-
cludes two eccentric assemblies as shown in
Figures 16 and 17. Each asscmbly includes a
primary shalt, asection of which is [urmed into
a pinion. A secondary shalt, mounted in the
primary and offset from its center, [orms an
eccentric, relerred to as the rear eccenlric,
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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Figure 16 - Rotary Positioning Mechanism

eccentric assemblies is engaged by the rack of
a pushbar: the no. 3 bar engages the rear pin-
fon, and the no. 5 engages the right pinion. The
leit front pinion is engaged by both the letters
and the figures pushbar.

4,22 The eccentric assemblies are linked to
a typewheel shalt by a driveassembly as
shown in Figure 16. Thetypewheel 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 (Fipure 18), A spur gear which meshes
with a typewheel rack rides on the shaft ina bear-
ing housing., The shaftis freeto move axially in
the housings and the spur gear, but flats in its
circumference which bear against {lals in the
gear ensure its rotating when the gear rotates.
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4.23  When in response lo 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 functioncyele. The bar, by means of
its rack and the mating pinion, rotates the asso-
ciated eccenlric ane-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 cycele,
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 seclected -
moved to the left - on spacing rather than on
marking, nor to the left [ront eccentric which
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affects the letters-figures shift (4. 33). In both
assemblies one-hall 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, Il both eccentries are rotated,
the displacement of the crank pin is equal to the
algebraic sum of the two displacements which
may beineither the same or opposile directions:
Bolh assemblies are so designed that, if the
displacement of the rear eccentric is taken to
be one unit, the displacement of the [ront ec-
centric is four units, Four permulations are
thus available: =zero (neither eccentric dis-
placed), one unit (rear eccentric displaced),
four units (front eccentric displaced), and [ive
or threeunits depending on how the assembly is
set up (both eccentrics displaced).

OPERATING BLADE
ROCKER BAIL ) /
T .

LOWER PINION
AXIAL CRANK PIN

AXIAL PRIMARY SHAFT

SECONDARY
SHAFT

FIGURES PUSHBAR

SECONDARY SHAFT
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4.24 In the right assembly the home position

of the rear eccentric is down and the
home position of [ront eccentric is up (Figure
17). Thus their displacements are in opposite
directions - up for the rear and down for the
{ronl - and their aggregate displacement isthree
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, § 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 displacementl to the typewheel rack. The
rack rotates the spur gear, shaft and typewheel
one row of characters clockwise [rom the home
position, and theno. 1 clockwise row (Figure 15)

NO. 2 PUSHBAR
NO. 1 PUSHBAR

g

~._ NO. 5 PUSHBAR
* ss— LETTERS PUSHBAR

Figure 17 - Pushbars and Eccentric Assemblies
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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 eccentric and the typewheel to their
home positions. Ina similar manner, selection

*of the no. 3 pushbar results ina four unit down-

ward displacement of the right front eccentric
and a four-row, counterclockwise rotationof the
typewheel. Selection of both the three and [ive
type bars results in a three-row, counterclock-
wise rotation of the typewheel.

4,25 The home posilion of the lelt 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

Page 16

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 o the
approximate midpoint of the cross link. The
cross link pivots aboul the right output connect-
ing rod and its lelt end imparts two units of
downward movemenl tothe typewheel rack which
rolates the lypewheel two rows clockwise [rom
its home position,

4,26 When both eccentric assembliesare dis-

placed, the motionoccurring in the type-
wheel rack is equal to the algebraic sum of the
motions resulting [rom each assembly. For ex-
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e

ample, if the no. 3, 4 and 5 pushbars are all are eight permutations available in the other
selected, three units of upward displacement three ecccentrics, making it possible to select
from the right assembly and two units of down- any of the eight rows in a given section (Figure
ward displacement from the lelt assembly occur 15).

as one unit (3-2 = 1) of upward displacement in

the rack and a counterclockwise rotation of one Axial Positioning (Figures 17, 18 and 20)

row in the typewheel. If neither the no. 3, 4 nor

5 pushbar is selected, the mechanism remains 4.27 The functions of the axial positioning
inactive and printing takes place in the no. 0 mechanism are to position the typewheel
row. Excluding the left {ront eceentric, which so that the proper character in the selected
is only used for the letters-figures shift, there row is aligned with the hammer at the time of

OSCILLATING BAIL RIBBON OSCILLATING LEVER

HAMMER
SHAFT

TYPEWHEEL

OSCILLATING
DRIVE BAIL

LATCH BRACKET

OSCILLATING

PRINTING

] iBsON
TRIP LINK ) GUIDE

PRINT HAMMER

Figure 20 - Printing Mechanism
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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 outpul rack and
sector as shown in Figure 18.

4.28 The selectionof 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 s0 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
{uppereccentri:diaplaced}, andthree units (both
eccentrics displaced).

4.29 I during a function cycle neither push-

bar is selected, no motion occurs in
the axial positioning mechanism with the ex-
ception of that resulling [rom 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 outpul rack. The
rack moves to the rear and passes the motion
to the axial sector which pivois counterclock-
wise (as viewed [rom above). The right end
of the sector, by means of a cylindrical rack
in the typewheel shall, moves the typewheel
one character forward from its home position.
The no. 1 character is printed, and when the
pushbar reverts to ils unselected position it
returns the axial linkage and typewheel to their
home positions. I 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 eyele of the function clutch,

an oscillating drive link translers [rom
the rocker bail an unselected motionto anoscil-
lating drive bail (Figures 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 partof
the function cyele, if no axial pushbar is selecl-
ed, the right end of the sectoris 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)

4.91 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
mechanism which compensates for any play and
backlashin the positioning linkages. Each fune-
tion cycle the rocker bail translers motion
through a correcting drive link to a correcting
clamp and shaft (Figure 18), The shall 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 correclor, ils
row is accurately aligned withthe print hammer.
Axial correction, which is accomplished simul-
taneously, is similar to rotary correction: the
drive link rotatesanaxial 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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controlsthe tripping of the print hammer, which
oceurs very latein thebail's stroke, il 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 inthe correcting drive link during
the early part of the cycle.

Letters-Figures Shift (Figures 16 and 19)

. 4.33 The purpose of the letters-ligures shift

is to rotate the typewheel [rom the home
position of one seclion to that of the other (Figure
15). It is effected by means of the function box
mechanism which is made up of a number ol
nssemblies mounted on two plates located al the
upper rearof the typing reperforator (Figure 19).
When the unit is in the letters condition, as
shown in Figures 16 and 19, and the [igures
code combination (12-45)is recelved, the trans-
fer mechanism sets up the [ipures arrangement
in the bell cranks during the selecting cycle
(4.08). Then, as the rocker bail moves [romits
home position during the first part of the lunclion
cyele, alifter roller, under spring pressure, fol-
lows a camming surface on the rear arm ol the
bail (Figure 19). The lifter allows letters and
figures [unction blades to move down and, by
means of tines on their lower surface, [eel lor
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 [igures
code combination, the no. 3 bell crank permils
entry of the figures blade while blocking the
letters blade. In moving all the way down, the
figures blade encounlers a projection of a lig-
ures arm assembly and causes the arm asscin-
blies to shilt from their letters to figures posi-
tion. A yield arm extension attached to the
fipures arm assembly pivols a fligures exten-
sion arm away [rom the letters-figures bell
crank. A letlers 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 ils 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 selecled, the type-
wheel is moved twe rows clockwise and three



characters forward, and the figures symbol
is printed (4.21 - 4,27), On its return stroke,
the rocker ball operating blade encouniers a
shoulder onthe figures pushbar (which was lifted
as described above) and moves the bar to the
rightas viewed from the [ront in Figures 16 and
17. The common pinion moves the letters push-
barto the left, and the left front eccentric shifts
from its upto down position. Sincethe typewheel
has been displaced two rows clockwise during
the first part of the cyele, itis 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
eranks. As the bail nears its home position, a
trip post riding on the oscillating drive link
strikes a lock release arm, buckling the toggle
linkage and permitting the lifter roller to again
fall 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-fipures bell crankto lowertheletters
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 rolation of the typewheel,
which is made possible by selecling the no. 5
pushbar on spacing rather than marking, pro-
vides less throw and smoother operation than
would be possible if the complete eighl-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 shilt opera-
tions where they are blocked by slotted arms of
the bell cranks.

C. Printing (Figure 20)

4,37 Aflter the typewheel has been positioned

and corrected, the printing mechanism
supplies the impact which drives the paper and
ribbon against the selected character. It elflects
this operationby means ofa print hammer which
is mounted on a shaft supported by a bracket
attached to the typewheel bearing housing. In
itsunoperated condition, asillustratedin 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.

IS5 1, SECTION 573-138-100TC

4,38 The rocker bail, during the fore part of

the functioncycle, movesaprinting drive
link to the right (as viewed {rom the rear in
Figure 20)and causesapivotarmto 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 [ollow 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 inink 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 onthe reversing arm, through
the guide, up through left pins on the reversing
arm, over aleft roller, and to the right over the
top of a left spool,

4,40 During eachfunction cycle, asthe rocker

bail nears the end of its left travel, a
roller mounted on its f[orward arm pivols adrive
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 detentsthe ratchet
whilethe feed pawl, during the latter part of the
function cyecle, is lowered so as to engage the
next tooth., Each operation, the ribbon is ad-
vanced inthis manneruntil 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, andthe pawlis shiftedagainst
the other ribbon spoal ratchet. The pawl's
rounded lower extension plvotsa reversing lever
which shifls the retaining pawl so thatit engages
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the opposite ratchet, The ribbon will then [eed
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 Theperforating mechanism punches [eed

holes, advances the tape, and perforates
combinations of code holes corresponding to the
code combinations received from the keyboard.
Intelligence is received( rom the keyboard by the
punch slides, which select proper pins in a punch
block assembly (Figures 22 and 23). Motionfrom
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 resetbail islowered

and releasesthe five punch slides (Figure
22), The selected slides move to the left, and the
unselected slides are retained to the right by
their latches. Inthe selected position, a projec-
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 [irst 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 shaflt and bail counter-
clockwise. Toggle links attachedto thef ront 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
becomean integral part of the mainbail 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 inthe 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. TPerforating — Chadless Units (Figure 23)

4,46 Up to a certain point, the principle of

operation of the chadless punch is the
same asthat for the fully perforated unit. After
selection, the reset bail islowered and releases
the five punch slides (Figure 23). The selected
slides move to the-left, and the unselected slides
are retained tothe 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 eycle, 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, 1iit the slide postand move
the resetbailto the left, The selected slides are
carried upward by the post and forcethe associ-
ated pins through thetape, The slides pivot about
the same point as the draglinks, andthus 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 Duringthe last half of the cycle, the tog-

gle bail is rotated clockwise and lowers
the punch slides. The reset bail, moved Lo the
right by the toggle links, drives the slides back
totheir unselected positions whereil holdsthem
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 o
permit the bail to serve as a downstop [or 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 afler per-

foration during the last half of each func-
tion eycle. 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 halfl of the cycle (te 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 [eed wheel and a
guide spring holds it back against a relerence
block so that the feed heles are punched a uni-
form distance [rom the edge. Thetapeis stripped
from the [eed wheel by a stripper plate, passes
into the punch block where it is printed and
perforated, and finally emerges at the left. A
puide 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 stepsthetape

back through the punch block in order to
delete perforated errors. The erronepusly per-
forated code combination in the retracted tape
is then obliterated by perforaling the lelters
code combination in its place, The backspace
mechanism may be operated manually oril 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,
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B. Manual Backspace (Fully-Perforated Tape)

5,02 Depressing the handle of the backspacing

bell crank disengagesthe 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
chads. 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.

D. Power Drive Backspace

5,04 A start magnetinthe 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 shalt, 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-
seribed in Paragraphs 5. 02 and 5.03.

CODE READING CONTACT MECHANISM (Fig-
ure 25)

5.05 These contacts are used to glectrically

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 contacls
mounted adjacent lothe perforator punch slides.
Each contact is actuated by its associated punch
slide. Inthe perforator stop position, each code
reading contact is held open by. engagement with
aninsulator onits 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 perio-
rated,
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Figure 24 - Backspace Mechanism
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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 circuiiry control
purposes. The mechanism consists essentially
of a signal contact pile-up of the break-before-
make type and a contact bail and cam [ollower
arm. The mechanism is mounted to the frame
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AUXILIARY TIMING

MOUNTING CONTACTS

BRACKET

INSULATOR

CONTACT BAIL
SPRING

CONTACT
BAIL

CAM FOLLOWER ARM

PERFORATOR CAM

Figure 26 - Auxiliary Timing Coztact
Mechanism

of the perforator so that the cam [ollower arm
is actuated by the perforator [unction cam. In
the stop position, the contacts, bail, and cam
follower arm are positioned as shown in Figure
26. When the cam rotates, the cam [ollower
falls and the contact bail engages the swinger
insulator to close the contacts at the left. Om
the second half of the cam cycle, the cam engages
the cam follower roller and restoresthe contacts
to their normal stop positions,
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