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TELETYPE CORPORATION SECTION 573-101-000TC
Skokie, Illinois, U.S.A. Issue 1, May, 1967

28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SETS
FOR U, S. NAVY

GENERAL CROSS REFERENCE INFORMATION

1. GENERAL

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

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

2. ATTACHMENT: ASR COMPONENT CROSS REFERENCE CHART
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SUBJECT DESIGNATION |MANUFACTURER NUMBER ISSUE| €< <44 I 44 <4l e ccC g Ui <
CABINETS CY-2529/UG LAAC 200 3264WD-A 20 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
CY-3082/UG | LAAC 237 3264WD-A 20 X X1X XX
SB-959/UG LESU 13 3292WD-A, 3294WD-S | 19,24 X XXX XXXXXX XXXXXX XXX XX
, SB-1061/UG LESU 12 3344WD-A,3343WD-S | K, P X XXX XXXXXX XXXXX X X|X
ELECTRICAL SERVICE UNIT| SB-1302/UG LESU 73 4385WD-A, 4386WD-S | B, C XX
SB-2611/UG | LESU 96 5930WD-A, 5931WD-S | OR, A XXXX
SB-2680/UG LESU 111 7015WD-A, 7016WD-8 | 5, 3 XXX XXXXXXXXXX XXX
MX-2643/UG LAK 4 ARN 3302WD-A 17 XXXX XX XXXX
MX-2858/UG | LAK 4 ARE 3302WD-A 17 XXXXXX
TT-371/UG LAK 31 ARN 4927WD-A K2 XXX X
KEYBOARD BASE TT-377/UG LAK 31 ARE 4927TWD-A K2
TT-433/UG LAK 42 ARN 6456 WD-A 4 XXX XXXXX XXXX
TT-440/UG LAK 42 ARE 6456 WD-A 4 XXX
TT-475/UG LAK 46 ARN 6456 WD-A 4 X
MX-1115B/UG| LP14RN/AY 3214WD-A 44 X X X X X
MX-1422A/UG| LPI14RE/AY 3214WD-A 44 XXX X
MX-2984/UG | LP14RN/AGH |3214WD-A 44 X X X X X
TT-325/UG LP14RN/AHF 3214WD-A 44 XX
TT-372/UG LP108RN/AY 3214WD-A 44 XXX
TYPING UNIT TT-374/UG LP10SRN/AGH |3813WD-A D X
TT-378/UG LP108RE/ACX |3214WD-A 44
TT-400/UG LP14RE/ACX |3214WD-A 44 XX
TT-436 /UG LP14RN/AJE 3813WD-~A D X X
TT-437/UG LP14RN/AJG 3214WD-A 44 XXX XX XXXX
TT-441/UG LP14RE/AJG 3214WD-A 44 XXX
TT-266/UG LPR9/AWA 3628WD-A 21 TXXXXXXXXXXXXXXX
TT-267/UG LPRY /ARE 3628WD-A 21 XXXXXXX
TT-373/UG LPR51/BWA 3628WD-A 3567WD-S | 21,13 XXIXX
TYPING REPERFORATOR TT-375/UG LPR52/BWA 3628WD-A 21 XX
TT-379/UG LPR51/BRH 3628WD-A 3567WD-S | 21, 13 X
TT-380/UG LPR52/BRH 3628WD-A 21 X
MT-2234/UG | LRB6 3590WD-A,3591WD-S [ 4, 9 XXXXX XXXX
MT-2272/UG | LRB 42 3591WD-S 9 X XX
REPERFORATOR BASE MT-2625/UG | LRB 36 3591WD-S 9 XXXXXX XXXX X X
MT—336§)/UG LRB 51 3591WD-S 9 X e X
TT-251/UG LXD 3 3300WD-A G XXXX XX XXXX
gfé“}rNRig%ig%R TT-311/UG | LXD 11 4264WD-A 9 X X|X X
TT-439 /UG LXD 27 3300WD-A G XXX XXXXXXXXXX XXX
TRANSMITTER MT-2099/UG | LCXBI AT XXX XXX XXXXIXXXXXXXXXX[XX[XXXXXXX
DISTRIBUTOR BASE MT-2452/UG | LCXBI13 4265WD-A C X XXX
PD-17A/U LMU 3 2900WD-A 42 X X XXXXX X X XX X X XX X X
PD-18/U LMU 4 2900WD-A. 42 X X X X X
PD-18A/U LMU 41 2900WD-A 42 X
PD-67/U LMU 12 2900WD-A 42 X X X XX X XXXXX X X XXX |X X XX |[X |XX
MOTOR UNIT PD-77/U LMU 14 2000WD-A 42 X X X X X Xl X X X
PD-T7A/U LMU 39 2900WD-A 42 X X
PD-108/U LMU 38 2900WD-A 42 X X
PD-111/U LMU 50 2900WD-A 42 X X
PAPER WINDER R1.235/UG LPW 300 5830WD-A&S 6 X X X
PERFORATOR TT-252/UG LTPEIAWA TXXXXXXXXXXXXXXXXXXXXXX
TRANSMITTER TT-265/UG LTPEIARE XX XXXXXXX
A-161859, 161860, 161861 E-161859, 161860, 161861, ACACBBBIAAAADDBBBBBEBBBB|FFJAAAGBBEHHHH
GEAR SETS B-161859, 161861, 163300 159660, 159700, 305577, G-160677, 161859, 161861
C-164583, 164584, 164585 305579 H-163454, 163457, 163499,

D-163300, 164583, 164580 F-160675, 160676, 160677 163502, 163504, 163505, 173776, 173795, 173992
















perforations in the tape or both perforations
and printed characters. The tape prepared
by the units may be either fully perforated or
partially perforated (chadless).

3.05 Two of the units are perforators and are

operated and actuated mechanically by
the keyboard. The nontyping perforator pre-
pares only perforations in the tape. The typing
perforator, in addition to perforating the tape,
types messages on the tape.

3.06 The remaining two units available are

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

3.07 The ASR Set may be equipped with an

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

(a) Typing reperforator unit,

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

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

(d) Motor unit (a variable speed gear shift

mechanism is available with some units.
This allows selection of 60, 75, or 100 word
per minute speeds). :

TRANSMITTER-DISTRIBUTORS

3.08 A transmitter distributor contains the

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

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

(b) Pivoted Head Multicontact: Tape read-
ing head and signal distributor may be
actuated independent of each other bylocal or

ISS 1, SECTION 573-101-100TC

remote control, Unit is 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.,

(c) Fixed Head Multicontact: Tape reading

head and signal distributor may be actu-
ated independent of each other by local or
remote control. Output from 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 pivoted) and a
single-contact signal distributor. The pivoted
head is mounted in line with andaccepts tape
directly from the ASR Set punch unit. The
stationary tape head is accessible externally
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 interconnecting cables may also be included,

MOTOR UNITS

3.10 The motor units that provide mechanical

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

CABINET
3.11 The components of the ASR Set are en-

closed in a floor mounted cabinet which
includes space for an Auxiliary Typing Reperfo-

Page 5




SECTION 573-101-100TC

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

4. VARIABLE FEATURES

4,01 A wide variety of optional features are

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

(a) Horizontal Tabulator: Permits rapid
movement of the typing unit typebox to
predetermined positions on the copy paper.

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

(c) Form Feed-Out: Advances a form to
the first printing line on the succeeding
form from any point on the previous form.

(d) Automatic Carriage Return-Line Feed:
These functions occur simultaneously
should the sending station fail to initiate

them, when the typebox reaches the right

margin,

{e) Contact Mechanisms: 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 letters-
figures contact mechanisms.

(f) Tape Feed-Out Mechanism: This mech-~

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

(g) Back Space Mechanism: This mecha-

nism, operated manually or with power-
drive, retracts tape back through the punch
block to allow erroneously perforated data to
be obliterated by replacement withtheletters
code combination.

(h) Accessories: A number of accessories

are available to facilitate paper, tape,
and form handling, including low-supply indi-
catoralarms, special trays and shelves, chad
chutes, and paper winders.

Page 6

5. OPERATION
GENERAL OPERATION

5.01 Thecomponents are interconnected elec-

trically or mechanically to provide a
wide range of possibilities for sending, receiving
or storing teletypewriter messages. Electrical
connections between the components are routed
through the electrical service unit. Transmitted
signals are initiated through the 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 on which received or locally pre-
pared messages may be stored for future trans-
mission by the transmitter distributor,

5.03 The keyboard, tape punch unit, typing
unit, and {ransmitter distributor receive
their motive power from a single meotor 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

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

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

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

{c) Tape (T): Placing the selector switch

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

5.05 The transmitter distributor is controlled

by a start-stop switch whichis accessible
for operation by the operator. Transmissions
are automatically stopped by tight-tape or tape-
out devices, which are incorporated in the trans-
mitter distributor, should these tape conditions
occeur,
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SENDING UNITS

MODE SELECTOR
SWITCH

TRANSMITTER
DISTRIBUTOR

e

MOTOR UNIT

Provides motive power for
sending and receiving units.

TRANSMISSION
FACILITY

RECEIVING UNITS

TAPE PUNCH

TYPING UNIT

ELECTRICAL
SERVICE UNIT

Central interconnection
point for ASR Set
electrical circuits,
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ELECTRICAL TRANSMISSIO
KEYBOARD ooooo’ SERVICE :ooooo FACILITY
UNIT .
Messages are transmitted from the LN
keyboard and recorded on the typing %o,
unit. Received messages are recorded ~ ®e
on the typing unit, 9 MOTOR TYPING
UNIT e - UNIT
ELECTRICAL TRANSMISSION
KEYBOARD 0..0.’ SE‘IRﬁVI}I‘CE ’Q..... FACILITY

Messages are transmitted from the key-
board and recorded on both the typing

unit and tape punch unit (perforator or Ar
reperforator). Perforator (illustrated) iy MOTOR TYPING
is actuated mechanically; reperforator UNIT o v e UNIT
is actuated electrically and may be
used, as can the typing unit, to record
received messages. Reperforator may
also be actuated mechanically,
TAPE
> PUNCH
KEYBOARD \
No external transmissions occur. MU%T;(;R o a o we I"FI;‘;‘I%EH
Messages typed on the keyboard are h
recorded by the tape punch unit. Re- o
ceived messages are recorded on the \\
typing unit, and/or reperforator. Wy
TRANSMISSION ELECTRICAL TYPING
FACILITY }ee****®| SERVICE RARAEL o UNIT
UNIT
TRANSMITTER DISTRIBUTOR OPERATION TRANSMITTER ELECTRICAL
DISTRIBUTOR P*****%| sgrvice P*****®  FaciLITYy
% The transmitter distributor, controlled UNIT oy
7/ by a start-stop switch, may be operated T\ %o,
4/ in place of thekeyboard in all operating ~ ®e,
modes. Transmitted messages are re- o
corded by the typing unit and reperfo- ~ MOTOR TYPING
rator-type tape punch unit. 9 UNIT - UNIT

Transfer of Intelligence

Transfer of Motive Power

Electrical

.0.'.....'...’

Mechanical
#

Figure 3 - Typical 28 ASR Set Components and Operating Modes

Page 7/8




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

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

OPERATING SPEEDS

ISS 1, SECTION 573-101-100TC

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

6. TECHNICAL DATA
SIGNAL REQUIREMENTS
Code: Baudot (five level start-stop); sequential.

Input:

(1) Neutral - 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 60 milliamperes.

POWER REQUIREMENTS (TYPICAL)

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

Sets with Governed Motor Units

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

single

(2) 115 v dc with external resistance,

Char;?ters Per-Minute 600 460 | 428 404 400 390 368
Operations Per-Second 10.0 .7 7.1 6.7 6.7 6.5 6.1
Unit Code 7.42 7.42 7.00 7.42 7.50 7.00 7.42
Bauds (Bits-per-second) 74.2 56.9 - 50.00 45.5
Frequency (Cycles/Second) 37.1 28.4 25.00 22.8
1
Length One Character 100 130 140 149 150 154 63
in Unit Pulse 13.5 17.6 20.0 20.0 20.0 22.0 22.0
Milliseconds ™ """ 16 19.1 | 249 | 20.0 | 285 | 30.0 | 22.0 | 31.2
APPROXIMATE DIMENSIONS (INCHES) APPROXIMATE WEIGHT (POUNDS)
Height Width Depth Total Weight 260
39 36 18-1/2 (less keyboard Shippi
. . pping

which extends 4-1/2 inches) Domestic 530
(See Figure 4 for dimensional details.) Export 600

Page 9




SECTION 573-101-100TC

PRINTED CHARACTERS (TYPING UNIT)

Type Pallet Arrangements - Standard, ﬁppér Case Arrangements Inchldé:

(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)

Stvle Character Height | Horizontal Characters Per Inch | Vertical Lines Per Inch Aﬁ)
¥y Caps  Fraction Single - SPACE - Double Single ~ FEED - Double *
Murray .103" .162" 10 5 6 3
Gothic .103" none 10 5 6 3
Gothic .103" .162" 12 6 6 3
Long Gothic 120" 170" 10 5 6 3
Large Gothic .180" .180" 10 5 - 3
PLATENS
Physical Characteristics Friction Feed Sprocket Feed
Construction Rubber covered cylinder, Rubber covered cylinder, )
fixed to platen shaift. free on platen shaft.
Length 8-3/4" Selected for desired form
width.
Paper Width Any width up to 8-1/2" Minimum: 3-5/8"
Maximum: 9"
Characters per line Margin is adjustable from Margin is adjustable from
(10 per inch) 1 to 85 characters 1 to maximum number
indicated in chart,

SPROCKET FEED PLATENS

Form Width Maximum Characters* Form Width Maximum Characters*

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

* Based on ten characters per inch with allowance of three characters for platen endplay.
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TYPING UNIT RIBBON
Style ...c¢cveeeee.q.. Black record ribbon
Length....veeeeecoevceeseess. 33 feet
Widm-ool.nuooou-oo-...ooun 1/21!1011
ThicknessS. .+ e ceeveeseesee. 00055 inch

TYPING UNIT PAPER (FRICTION FEED)

Type . oo .. « ... Standard yellow paper roll
Outside diameter . . ........... 4-1/2 inch
Width. ... ...ttt eereenns 8.45 inch
Length.......o0 i eann. 325 feet
Corediameter.......ccivevvene 1 inch
Corethickness. .......ccovve.. 0.125 inch

ISS 1, SECTION 573-101-100TC

TAPE SPECIFICATIONS

TYPE ¢ e veeee.....Standard communications
Width..........0000024....11/16 inch
Code perforations. Chadless or fully perforated
Characters or feed holes per inch.......
PRINTED CHARACTERS (TAPE)
Height . ............Chadless, 0.120 inch;
fully perforated, 0.100 inch
Width. ........... . . Chadless, 0.075 inch;
fully perforated, 0.046 inch
Location of Printing . . . .. Along upper edge of
chadless perforated tape;
between feed holes on
fully perforated tape

¥

17 IN,

i
T 2

L——J ‘—-——_—J
0 -
L L] (
4 IN.
v
39 IN.I
25 IN.
- o l o —~
36 . e 5 o 18-1/2 IN.—l
e 46 IN. (WITH COPYHOLDER)———| IN: - -

Figure 4 - ASR Set Dimensions
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SECTION 573-101-100TC

115 ¥ AC 60 CYCLES £
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g TIME DELAY ~ MADT
FUSE SWITCH
\AANS & ® OFF
V50 g S @ ON

Py,

5.5 V Al

) W copy
| IDICATOR (GOPY

4 P Q

INDICATOR MODE SELECTOR END-OF-LINE

PERFORATOR 4501 PERFORATOR
BACK SPACE BACK SPACE
MAGNET \ SWITCH
MODE KE YBOARD
SELECTOR K LOCKBAR CLUTCH MAGNETS TAPE-OUT
SWITCH SWITCH START-STOP SWITCH
< T SWITCH ‘ b
T

+T wF - 120 MA
) g
LINE_RELAY, .
o e e T e e- b |
8100

TYPING UNIT
SELECTOR MAGNETS

I~ |MARKING SPACING KEYBOARD
! LOCKBAR
: Loy = SWITCH
1 MF |
= 1
[ =3 |
S l
H i LINE BREAK
C i SWITCH
___________ =
TRANSMITTER-DISTRIBUT
SIGNAL GENERATOR SIGNAL GENERATOR
CONTACTS CONTACTS
LINE SHUNT
RELAY CONTACTS
{18060} —
+ SIGNAL LINE -

Figure 5 - Typical 28 Automatic Send-Receive (ASR) Teletypewriter Set, Schematic Diagram
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28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SET

INSTALLATION OF COMPONENT UNITS
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1. GENERAL

1.01 This section is issued to describe the
installation of component units and the
method of assembling a 28 Automatic Send-

e

Figure 1 - Typical Automatic Send-
Receive (ASR) Set

© 1958 by Teletype Corporation
All rights reserved

Printed in U. S. A.
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SECTION 573-101-200TC

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

1.02 This sectionincludes additional installa-
tion and adjustment information for the
28 ASR transmitter distributors.

1,03 Instructions for installing an auxiliary
typing reperforator in a 28 ASR cabinet
are giveninthe section entitled ""Auxiliary Typing
Reperforator for 28 Automatic Send-Receive
Set — Installation. "

1.04 Inthis sectionall referencesto the loca-
tion of parts are made from the operator's
position in front of the set.

1.05 Essentially, a complete 28 ASR Set con-
sists of the following basic Model 28
units, some of which may be provided with var-
ious accessories for different service require-

ments:
(1) Automatic Send-Receive Cabinet —LAAC

Note: This section contains instructions
for removing and installing the housing for
the TD unit (transmitter distributor unit)
when the housing is furnished as part of
the cabinet. When the housing for the TD
unit is ordered separately, as a modifica-
tion kit, refer to Teletype Specification
58858 (furnished with each kit) for instal-
lation information.

—— e . e ——  —  — e — e ——

- N
( AUXILIARY TRANSMITTER \
| TYPING DISTRIBUTOR
| REPEFFO%ATOR BASE (LCXB) | ELECTRICAL SERVICE UNIT (LESU) }
LPR :
| AND BASE |
: (LRB) l
[ 1
| MOTOR UNIT | | |
| (@MU) \ | MOTOR UNIT | |
r N PERFORATOR | (LMU) i |
| (LPE OR LTPE) ! [
l OR Lo - - |
| REPERFORATOR I
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| |
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TRANSMITTER
DISTRIBUTOR UNIT
(LAXD, LBXD, LCXD,
) LXD OR LX) _J

AUXILIARY TRANSMITTER
(PART OF LCXD)
OR
TRANSMITTER DISTRIBUTOR
LXD (WHEN ASSOC WITH LX)

KEYBOARD PERFORATOR TRANSMITTER
(INCLUDES LAK KEYBOARD AND PER-~
FORATOR OR REPERFORATOR)

(Top View)

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

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

(4) Typing Unit — LP
(5) Motor Unit — LMU

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

(7) Basefor Transmitter Distributor Unit —
LCXB

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

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

2. INSTALLATION
2.01 Whenassemblinga 28 ASR Set, the com-

ponents should beinstalled inthe follow-
ing sequence:

O ON

.
]
]
]
|

T\

- O (O C DO D

e 15-3/4"

\T FRONT OF CABINET '
e 34-3/8"

1/2 - 13 THD
(4 Places)

(Bottom View)

Figure 3 - Securing Automatic Send-Receive
Cabinet to Mounting Surface
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(1) Cabinet
(2) Electrical service unit

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

(4) Typing unit
(5) Transmitter distributor unit and base

(6) Auxiliary typing reperforator and base

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

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

Unpack all components with care.

Observe all caution labels and instructions.

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

3. CABINET ASSEMBLY

A. Installation

3.01 Adjust the four feet of the cabinet using

a 3/4-inch open-end wrench, until the
cabinet is level. If desired, a maximum of one-
inch increase in cabinet height may be obtained
by this adjustment. This adjustment may be
modified at the time of station installation, if
necessary. See Figure 3.

(a) If it is desirable to secure the cabinet
directly to a mounting surface, remove
and discard the four feet.

(b) Inselecting the mountingbolts to be used,

make certain that they are of such length
as to engage all the threads inthe holes from
which the feet have been removed.

3.02 Electrical Connections:

B. Electrical Routing Access Holes (Con-
nections)

(a) Remove the cover plate from the right

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

(b) Make power and telegraph circuit con~

nections to the cabinet, and attach the
various units comprising the printer set, in
accordance with the appropriate wiring dia-
grams furnished with the cabinet.

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

3.03 Insert the shaft of the power switch under

the right base angle of the cradle so that
the control handle protrudes through the hole pro-
videdin the right front of the cabinet. The shaft
rests on'the spring mounted under the right end
of the rear base rail. The armbracket is to the
rear of, but just touching, the rear base rail of
the cradle. The shaft handle should point to the
right.

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

C. Separately Ordered Accessories
3.04 Installation instructions for the sepa-
rately ordered accessories are included
with each accessory; for example:
(1) Offset Copyholder — Specification 5736S
(2) Directory Holder (Furnished with LAAC-
209*%, LAAC210*%, LAAC235*%, and
LAAC236* Cabinets) — Specification 57298

(3) Apparatus Mounting Rack -— Specifica~
tion 57308

(4) Relay Rack — Specification 59158

(8) Mounting of Electrical Service Unit on
Relay Rack — Specification 5928S

(6) Subbase to permit Stand-Up Operation of
ASR Set — Specification 58468
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(7) Check eachaccessory package for instal-
lation specification.

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

4. ELECTRICAL SERVICE UNIT

4,01 Insert the LINE-TEST key shaft under

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

4.02 Place the electrical service unit in the

rear right corner of the cabinet behind
the cradle with the legs extending upward and the
nameplate facing the front. Install the two
mounting studs through the holes inthe electrical
service unit container and into the threaded holes
in the cabinet shelf,

4.03 Connect the cabinet terminal block cables

inaccordance with the wiring diagram for
theparticular cabinet and electrical service unit
being used.

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

‘transmitter base, and the transmitter distribu-

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

4.05 Make the necessary strap connections at
the cabinet terminal block as shownin the
wiring diagram for the electrical service unit.

4.06 Fasten the power switch fork to the

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

4.07 Repeat 4.06 for the LINE-TEST key on

the left side of the electrical service unit,
with the exception that the control shaft should
point to the left.




—— COUPLING TP173645
(Install as shown with
external hub toward motor)
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Note: Gear sets must be
ordered as separate items.

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

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

A. Initial Assembly before Installation in
Cabinet

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

5.02 Connect the motor leads to terminals 1

and 2 of the terminal block on the perfo-
rator-transmitter base just to the left of the
motor unit,
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5.03 Install the gears for 60, 75, or 100 wpm
operation of the 28 ASR Set using the
following procedure (see Figure 4):

(a) Remove the screw and lockwasher from

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

({b) Removethe two screws and lockwashers

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

(c) Slide the end of the motor coupling shaft

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

(d) Place thetyping unit onthe keyboard base

mechanism with the front feet of the typ-
ingunitplacedover its locating studs. Rotate
the motor shaft by hand until the gear teeth
are meshed. Secure the typing unit to the
base using the four mounting screws with
captive lockwashers.

B. Adjustments before Installation

5.04 Typing Unit to Signal Generator: There

should be abarely perceptible amount of
backlash between the signal generator gear and
the typing unit main shaft gear at their closest
point. To adjust, remove the signal generator
and add or remove shims beneaththe rear of the
signal generator frame,

5.05 Typing Unit Intermediate Driving Gear to

Typing Unit Main Shaft Gear: There
should be a barely perceptible amount of back-
lash between the typing unit main shaft gear and
the typing unit intermediatedriving gear at their
closestpoint. Toadjust, loosen the three mount-
ing screws on the intermediate gear bracket
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until the bracket is held only friction tight.
Positionthe complete intermediate gear assem-
bly by utilizing the adjusting slot at the rear of
the bracket. Tighten the mounting screws.

5.06 Motor Pinion to Intermediate Driven
Gear: There should be a barely percep-
tible amount of backlash between the motor pin-
ion and the intermediate driven gear at their
closest point. To adjust, loosen the adjusting
and clamping screws located on the front end of
the intermediate gear bracket and raise or lower
thefront end of the bracket as required. Refine
this adjustment and the typing unit gear adjust-
ment if necessary in order to obtain quiet oper-
ation. Tighten the screws (see Figure 4).

5.07 Remove the four mounting screws that
secure the typing unit and lift the typing
unit off the base.

C. Installation of Units in Cabinet

5.08 Removethe frontpanel and the transmit-

ter distributor housing including the
crossbar from the cabinet in accordance with
the Section 573-134-702TC entitled ''28 Teletype-
writer Cabinet — Disassembly and Reassembly."

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

5.09 Fasten the perforator-transmitter base
to the cabinet cradle assembly with the
four studs provided,

5.10 Typing Unit: Before reinstalling the

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

5.11 Electrical Connection: Insert the plug
that terminates the keyboard cable com-~
ing from the left end of the electrical service
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TRANSMITTER DISTRIBUTOR
SPEED CHANGE GEARS

TRANSMITTER
DISTRIBUTOR
BASE SCREW TP76279
LOCKWASHER TP2449

FLAT WASHER TP71858

, o
L TRANSMITTER
I DISTRIBUTOR
' UNIT

Figure 5 - Typical Transmitter Distributor
Unit and Base Arrangement

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

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

6.01 Mount the tape chute (supplied with the

ASR teletypewriter cabinet) friction tight
on the transmitter distributor base using the
two screws, two lockwashers, and two washers
provided (see Figures 1, 2, and 5).

6.02 Loosen the base locating bracket on the

cradle of the cabinet. Installand tighten
the two transmitter distributor adjusting studs
inthefront baserail of the cradle (see Figure 5).

6.03 Loosen the two gear guard mounting
screws, slide the gear guard forward
and lift it off the fransmitter distributor base.




6.04 To install the speed change gear set for

60, 75, or 100 wpm operation on the TD
base, install the pinion on the short shaft at the
rear of the transmitter distributor base and the
larger gear on the long shaft which extends to
the TD (see Figure 5).

6.05 Install the transmitter distributor base

onthe cradleusing the screw, three lock-
washers, three washers, and two nuts furnished
with the base. Fasten friction tight.

6.06 Install the coupling shaft and the two

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

6.07 Remount thegear guardon the transmit-
ter distributor base and tighten its mount-
ing screws.

6.08 Mount the plate with studs (part of the

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

6.09 Turn the three mounting bushings of the

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

6.10 The transmitter distributor unit should
be against the two locating studs on the
left.

6.11 There should be a barely perceptible

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

6.12 Fastenthe transmitter distributor unit to

the base using the three mounting screws,
lockwashers, andflat washers. Turnthe screws
until they are friction tight.
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6.13 Checkagain to be sure theunit is against

the two locating studs on the left side of
the base. With the pivoted sensing head against
the punch, the top plate of the pivoted sensing
head (tape lid open) should be flush to 0.010
inch below the bottom surface of the tape slot
in the punch block. To adjust, turn each of the
two base adjusting studs in the same direction
an equal amount at a time until the requirement
is met, Loosen the base mounting screws and
check to see that the base isresting on all three
mounting bushings. The cover and top plates
should remain parallel within 1/32 inch to the
top of the tape winder access door on the cabinet.

6. 14 The tape sensing pins should lineup with

the punchpins. Gaugeby eye. To adjust,
move the transmitter distributor unit backward
or forwardusing the play in the mounting holes.

6.15 Tightenthe mounting screws for both the
unit and the base,

6.16 Positionthe eccentric on the transmitter

distributor base so that it rests against
the lower right corner of the rear plate of the
unit and tighten its mounting screw.

6. 17 Position the baselocating bracket on the

cabinet cradle assembly so that both
locating surfaces rest against the base, Tighten
the mounting screws.

6.18 Tighten the setscrews on the rubber
couplings.

6.19 The top plateof the pivoted sensing head

should meet the punch squarely. To
adjust, remake the top plate adjustment given
in the section covering adjustments.

6.20 Thereshould be aclearance of 3/16 inch

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

6.21 The tape chute mounted on the casting of

the transmitter distributor unit should
clear all moving parts on the transmitter dis-
tributor unit and perforator at their closest
point to the chute during an operating cycle. To
adjust, loosen the tape chute mounting screws
to friction tightness and position the chute.
Tighten the mounting screws.
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6.22 Reinstall the crossbar, the housing that

encloses the fixed head of the transmit-
ter distributor unit, and the front panel of the
cabinet (removed in 5.08). Avoid damage to
the character counter,

6.23 Mount the auxiliary transmitter distrib-

utor cover to the rear of the fixed tape
sensing unit using the screw, lockwasher, and
flat washer provided.

6.24 Installthekeyboard tape designation plate
with the screws and lockwashers pro-
vided,

6.25 Attach the keyboard control switch shaft
to its knobusing the setscrew in the knob.
Then install the shaft with knob by inserting the
shaft through the hole in the designation plate.
Turnand push the shaftuntil it snaps in place.

6.26 Securethe tape storage binto the cabinet
by means of thetwo studs and the thumb-

screw. Plug the cord into the receptacle pro-

vided on the left side of the cabinet partition.

6.27 Tape Depressor Extension

(a) The tape depressor extension should be

0. 040 inch to 0.080 inch from the punch
block, and flush to 0.060 inch below the top
of the punch block.

(b) The small tip of the tape depressor ex-

tension should be centered in the area
between the second and third punch-pin slots
of the punch block.

(1) To adjust, loosen the locknut and
position the depressor extension by
moving it angularly and/or horizontally.

(2) If the requirement cannot be met by

following the adjustment given in (1),
loosen the four mounting screws securing
the oil reservoir mounting bar to the unit

and turn the bar until the requirement is.

met, Tighten the four mounting screws.
Remake the oil reservoir assembly adjust-
ment and check the tape depressor adjust-
ment givenin the section covering adjust-
ments. '

{3) Loosen the two horizontal adjusting
screws onthe depressor extension and
position the extensionas required to meet

(b).
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(c) Withthetapefollowingin its normal path,

and with the pivoted head approximately
15 charactersfrom the punch block, the edge
of the tape must not touch the depressor. If
necessary, refine the tape depressor adjust-
ment given in the section covering adjust-
ments,

(d) With the pivoted transmitter unit not
transmitting, and with the tape following
in its normal path and flowing from the punch,
the tape depressor should guide the tape to the
tape beater to assure positive stuffing of the
tape into the tape storage bin. If necessary,
readjust the tape depressor extension.

6.28 LastCharacter Contact Switch Assembly:

With the motor running and tape extend-
ing from the punch to the pivoted sensing head,
and with the sensing head one character away
from the punch block, there should be a clear-
ance of 0.010 inch to 0.015 inch between the
tape deflector ear and the last character switch
insulating button. With the pivoted sensing head
against the punch block, there should be a clear-
ance of at least 0. 005 inch betweenthe contacts,
To adjust, loosen the contact bracket mounting
screws and position the bracket as required.
Tighten the screws.

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

7.01 Mount the tape chute (furnished with the

appropriate ASR cabinet) friction tight
on the transmitter distributor base using the two
screws, lockwashers, and flat washers provided.

7.02 Loosen the gear guard mounting screws,
slide the gear guard forward and lift it
off the transmitter distributor base.

7.03 Install the speed change gear set for 60,

75, or 100 wpm operationon the TD base,
as follows: Install the pinion on the short shaft
at the rear of the transmitter distributor base,
and the larger gear on the long shaft which ex-
tends to the TD. The gear set to provide the
desired speed of operation must be ordered as a
separate item (see Figure 5).

7.04 Adjust the three mounting bushings on

the transmitter distributor unit so that
they protrude approximately 7/32 inch beneath
the main casting and place the unit on the base,
Do not tighten the locknuts. There should be a
barely perceptible amount of backlash between
thegears at their closest point. To adjust, turn
the mounting bushings as required.




7.05 Loosenthelocating bracketon the cradle

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

7.06 Secure the base friction tight with the
three screws, lockwashers, and flat
washers furnished with the cabinet,

7.07 Install the coupling shaft and the two

rubber couplings between the driving
shaft of the base and the power shafting of the
perforator-transmitter base. The driving shaft
and the power shafting should be in line. To
adjust, move the transmitter distributor base
backwardor forwarduntil the shafts are aligned.
Check with a straightedge (see Figure 5).

7.08 Remount the gear guard onthe transmit-
ter distributor base and tighten its mount-
ing screws.

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

7.10 The pivoted sensing head should meet

the punch squarely. To adjust, position
the base by using the play in the base mounting
holes. If necessary, remake thetopplate adjust-
ment given in the section covering adjustments.

7.11  Thereshould be aclearance of 3/16 inch

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

7.12 Position the baselocating bracket on the

cradle assembly so that both of its locat-
ing surfaces rest against the transmitter dis-
tributor base. Tighten the locating bracket
mounting screws and the setscrews on the rubber
couplings.

7.13 With thepivoted sensing head against the

punch, the topplate of the pivoted sensing
head (tape lid open) should be flush to 0.010
inch below the bottom surface of the tape slot
in the punch block. To adjust, use the gear
meshpointas a pivotpoint and turnthe mounting
bushings of the transmitter distributor unit as
required. Recheck gear backlash.
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7.14 The sensing pins of the transmitter dis-

tributor unit should line up with the punch
pins. Gauge by eye. Toadjust, move the trans-
mitter distributor unit backward or forward as
required, and fasten it with the three mounting
screws, lockwashers, and washers.

7.15 Positionthe eccentric on the transmitter

distributor base so that it rests against
therear plate of the transmitter distributor unit,
and tighten its screw.

7.16 DPosition the tape chute so that it clears

all moving parts on the transmitter dis-
tributor unit and the perforator at their closest
point to the chute during an operating cycle., To
adjust, loosen the tape chute mounting screws to
frictiontightness and positionthe chute. Tighten
the mounting screws.

7.17 Reinstall the crossbar and then the front
panel removed in 5.08. Exercise care
to avoid damage to the character counter.

7.18 Install the designation plate to the left
front of the keyboard with the two screws
and lockwashers provided.

7.19 Install the parts and make the adjustments
specified in 6. 25, 6. 26, 6.27, and 6. 28.

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

8.01 Removethetwoscrews, twolockwashers,
and the washer which mount the deflector
to the rear plate of the transmitter distributor
unit. Replacethe right mounting screw and lock-
washer, Thedeflector and the remaining screw,
lockwasher, and washer may be discarded.

8.02 Screw in the three bushings which serve

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

8.03 Loosen the two gear guard mounting

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

8.04 Install the speed change gear set for 60,

75, or 100 wpm operationon the TD base
asfollows: Install the pinionon the short shaft at
the rear of thetransmitter distributor base, and
the large gear on the long shaft which extends to
the TD (see Figure 5).
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SHOULDER STUD
TP164101 OR TP163515 /) 0 Lt 4807
LOCKWASHER
TP2669
FLAT WASHER
TP103305
S TRANSMITTER
DISTRIBUTOR
BASE
BASE RAIL

RUBBER BUSHING TP163517

Figure 6 - Isolation Mounting of
Transmitter Distributor Base

8.05 Mount the transmitter distributor unit on

the transmitter distributor base with the
three screws, lockwashers, and washers pro-
vided. Tighten the mounting screws friction
tight.

8.06 Insert and tighten the three shoulder

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

8.07 Place a rubber bushing (with smaller

diameter downward) on the three studs
that now extend upward through the mounting
holes of the base. The smaller diameter of the

bushings must extend into the base mounting

holes. Place a washer, lockwasher, and nut
(furnished with TD base) on each stud (the ter-
minal of the ground strap should beplaced on top
of the washer on the right rear stud and followed
by the lockwasher and nut); do not tighten the
nuts (see Figures 6 and 7).

8.08 Couple the transmitter distributor shaft

to the shafting of the perforator-trans-
mitter base. The shafts shouldbe inline. Check
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Figure 7 - Installation of Transmitter
Distributor Base Ground Strap

with a straightedge. To adjust, use the play in
the mounting holes of the transmitter distributor
base to line up the driving shaft, the coupling
shaft, and the shafting of the perforator-trans-
mitter base. Tightenthetransmitter distributor
base mounting screws and the setscrews on the
rubber coupling (see Figure 5).




8.09 The gears should be aligned and there

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

8.10 Install theplate with studs onthe front of
the transmitter distributor unit using the
two screws, lockwashers, and washers.

8.11 Remount thegear guard on the transmit-
ter distributor base and tighten its mount-
ing screws,

8.12 Reinstall the crossbar and cover of the

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

8.13 In order to maintain a low noise level,

the transmitter distributor unit should
clear its housing and the cabinet by 1/32 inch.
To adjust, loosen the mounting screws of the
housing detent spring until they are friction
tight and move the spring backward or forward
as required. Tighten the mounting screws.
See 13.01, (a), (b), and (c).

8.14 Install the designation plate to the left
front of the keyboard using the screws
and lockwashers provided.

8.15 Attach the keyboard control switch shaft

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

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

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

9.01 Loosen the two gear guard mounting
screws, slide the gear guard forward
and lift it off the transmitter distributor base.

9.02 Install the speed change gear set for 60,

75, or 100 wpm operation on the TDbase
as follows: Install the pinion on the short shaft
at the rear of the transmitter distributor base,
and the large gear on the shaft that extends to
the TD (see Figure 5). The gear set to provide
the desired speed of operation must be ordered
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as a separate item. Mount the TD unit on the
base with its three mounting screws friction
tight.

9.03 Insert and tighten the three shoulder

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

9.04 Place a rubber bushing (with smaller

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

9.05 The gears should be in alignment and

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

9.06 Remount the gear guard on the transmit-
ter distributor base and tighten its mount-
ing screws.

9.07 Install the plate with studs on the front

of the transmitter distributor unit using
the screws, lockwashers, and washers provided.

Page 11
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DRIVEN GEAR
(See Note)

HUB TP161788

SPROCKET - 16T TP161789
BELT RETAINER TP161511
SCREW TP15173 1——

LOCKWASHER TP3640-
NUT TP151880 ‘
SCREW TP151658

LOCKWASHER TP2191

NUT TP3598

STAR LOCKWASHER TP92260
STAR LOCKWASHER TP92260.
SCREW TP153839

(Rear View)

Note: Gear sets must be
ordered as separate items.

M1

DRIVING GEAR
(See Note)

I

N

Figure 8 - Installation of Gear Set on Gear Bracket Assenibly (Auxiliary Reperforator Base)

9.08 Reinstall the crossbar and the auxiliary

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

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

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

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

10.01 Loosen the two gear guard mounting

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

10.02 Insert and tighten the three shoulder

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

10.03 Route the ground strap forward and under
the base, then to therear under the rear
cradlerail (see Figure 7). Place arubber bush-
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| J—==TAPE STORAGE BIN

MOUNTING ARRANGEMENT
FOR TAPE WINDER

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

10.04 Mount the TD units on the base with the

six screws, lockwashers, and washers
provided in the bag tiedto the base. Tighten the
mounting screws friction tight.

10. 05 Adjust thelateral position of the TD units

onthebase so that the gears arein align-
ment with a minimum amount of backlash between
the gear teeth at the closest point. Tighten the
screws. The TD units should be parallel. Re-
position if necessary.

10.06 Install the plate with studs on the front
of the TD unit with the screws, lock-
washers, and washers provided.

10.07 Reinstall the crossbar, housing, and

frontpanel. Avoiddamage to the counter.
There should be a minimum of 1/32 inch clear-
ance between the LX unit and the cabinet. A
minimum clearanceof 1/32 inchis alsorequired
between the side and top plates of the TD units
and the housing. To obtain these clearances,
required for reducing noise level, adjust the
housing detent springs and/or reposition the
cradle,

CAUTION: TO AID IN THE REDUCTION OF
THE NOISE LEVEL, THE UNITS MUST NOT
TOUCH THE CABINET AT ANY POINT,
THEREBY PREVENTING TRANSMISSION
OF VIBRATIONS TO THE CABINET.
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10.08 Attach the knob to the shaft using the

screw in the knob. These paris are
furnished with the appropriate cabinet. Insert
the shaft in the hole to the left of the keyboard.

11. TAPE WINDER (TW)

11.01 The backlash and alignment between the

motor pinion and the driven gear should
meet the requirements of the applicable adjust-
ing information,

11.02 Installation of tape winders in cabinets

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

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

12,01 Install the parts contained in TP161814

or TP161815 modification kit to adapt a
TD base (LCXB) to mount an auxiliary typing
reperforator base (LRB) and to provide a tape
guide. Installation instructions are covered in
the specification furnished with the kit (see
Figure 1).

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

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

12.03 Onunits not equipped with variable speed

drive, install the gears for the desired
speed of operation on the shafts of the gear
bracket assembly as shown in Figure 8. Mount-
ing hardware is in a bag tied to the base. The
set of gears must beordered as a separate item.

12.04 Remove the gear bracket assembly and
the gear guard.

Note: Beforeinstallingthe motor unit, check
to see if the leads on the motor unit, as re-
ceived, are threaded through the hole in the
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LOCKWASHER

TAPE GUIDE TP161804

FLAT WASHER TP7002

SCREW TP151442
TAPE GUARD

SELECTOR MOUNTING
PLATE

Figure 10 - Installation of Tape Guide TP161804 (Auxiliary Reperforator
without Letters- Figures Contact Assembly)

TAPE GUIDE TP161804

i

FLAT WASHER TP7002
LOCKWASHER

LETTERS-FIGURES  / T @;‘/

CONTACT BRACKET . o

|
TAPE GUARD SCREW TP151631

SELECTOR MOUNTING
PLATE

Figure 11 - Installation of Tape Guide TP161804 (Auxiliary Reperforator
with Letters- Figures Contact Assembly)
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motor mount bracket. If so, pull them out.
They should not be routed through the hole
when the unit is installed.

12,05 Install the motor unit on the auxiliary

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

12.06 Mount the tape guide on the typing reper-
forator as follows:

(a) Onunits not equipped with letters-figures

contact assembly, remove and discard
the screw in the location shown in Figure 10
and mount the tape guide using the screwand
washer furnished in abag tied to the base and
the existing mounting parts as shown in Fig-
ure 10,

(b) On units equipped with letters-figures

contact assembly, remove and discard
the screw in the location shown in Figure 11
and mount the tape guide using the screw and
washer furnished.

12.07 Mount the sprocket (from the bag tied to

the base) on the typing reperforator with
the mounting hardware on the hub. The screw
heads and lockwashers should be on the side of
the deeper inset of the sprocket.

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

12.09 Loosen the three gear bracket assembly

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

12,10 Mount the auxiliary typing reperforator
onto the base as follows:
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(a) Remove the following parwsirom the bag

tied to the base: three screws, three
washers, four lockwashers, one screw, and
one washer,

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

{c) Loosen the screw holding the small "L"
shaped anchor bracket to the right front
of the punch.

(d) Start the screw with lockwasher and

washer through the ""L" shaped anchor
bracket into the proper tapped hole in the
base plate. Do not tighten the screw.

{e) To allow for maximum accessibility for

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

(f) Remove the timingbelt from the bag and

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

(g) Hold the anchor bracket so that it rests

squarely against the reperforator and
baseplate and tighten the screw that secures
the anchor bracket to the baseplate. Tighten
the screw that secures the anchor bracket to
the reperforator.

12.11 Route and connect the power cable from

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

12,12 Install the cables (if applicable) as indi-
cated in the appropriate wiring diagram
furnished with the LRPB base.
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AUXILIARY
EPERFORATOR
UNIT
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(LEFT SIDE)

-——CABINET WALL
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/ TAPE PATH
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1800 TWIST

IN TAPE

Figure 12 -
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(Front View)

TAPE WINDER
REEL

DRAG PINS

| <——-TAPE

A:ght Side View)

Tape Path from Auxiliary Reperforator
Unit to Tape Winder Reel

TAPE ARM

12.13 Place the base(with reperforator) on its

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

Note: When an old style LRB base is used
(old style mounting bracket and "T" plate),
a 13/16 inch diameter flexible coupling must
be used on the TD base under the LRB base.
Use of larger diameter couplings results in
interference when mounting the LRB base.
If no13/16 inch diameter coupling is present,
it should be ordered separately. New style
LRB bases have a modified mounting bracket
and nut plates, and provide clearance for
1-1/16 inch diameter couplings.

12, 14 Install the desiredcontrol panel in place

of the blank panel in the cabinet dome.
The control panel must be ordered as a sepa-
rate item,

(a) When a modification kit (ordered) asa

separate item) consisting of a TAPE
FEED OUT control panel and a cable w/switch
is  used, proceed with installation of this kit

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

12,15 Adjust the tape guide included in the mod-

ification kit in accordance with instruc-
tions contained in Specification 50055S (for
TP161814 kit) or 5929S (for TP161815 kit) fur-
nished with the kit.

12.16 Install the TP161829 modification kit

(which must be ordered separately) to
mount an electrical service unit to a relay rack
bracket assembly used with the ASR cabinet.
Installation instructions are covered in Specifi-
cation 5928S furnished with the kit.

12, 17 Position the tape container so that a full

roll of tape may be inserted through the
access door in thedome of the cabinet. Tighten
the screws.
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13. MISCELLANEOQOUS INSTRUCTIONS
13.01 Cradle

(a) The cradle in the cabinet is factory ad-

justed (no load) for nominal squareness
and parallelism with respect to the cabinet.
Two locating eccentrics are positioned against
the rear rail. The cradle may have to be
repositioned after the units are installed in
order to level the equipment and obtain a
flush fit withrespect to the cabinet (see Fig-
ure 9). Exercisecare toavoid damage to the
counter,

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

{b) Should it be necessary to raise or lower

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

(c) Shouldit benecessary to move the cradle

forward or backward after the units are
installed, loosen the four screws holding the
front and rear rails and the two screws secur-
ing the eccentrics against the rear rail and
tighten their mounting screws.

13.02 Secureall cords and cables where neces-
sary tokeep themaway from any moving
parts.

13.03 Apply a thin film of grease to allnewly
installed gears. Use standardized lu-
bricant.

13.04 Make a visual check of all fuses, plugs,
screw terminal connections, and lamps
for loosening or'breakage.

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

13.06 Refer to standardized instructions for
installing paper and ribbon in the page
printer,

13.07 A thumb wheel or screwdriver slot is

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

13.08 For keyboard tape perforating unit —

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

13.09 Forauxiliary typing reperforator unit —

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

13.10 Toroutethe tape from the auxiliary typing

reperforator unit to the tape winder -reel,
thread the tape through theaccess hole provided,
twist it 180 degrees, thread it through the tape
arm around the drag pins and onto the tape winder
reel (see Figure 12).

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

14, LIGHTING FACILITIES

14,01 The incoming power is controlled by a

three-position switch located inside of
the cover and to the left of the lid opening for
the printer.

(a) OFF — Lights are off.

{b) NORMAL ON — Lights are on, excluding
end-of-line lamp when printer set is
operating,
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(c) MAINTENANCE ON - Lights are con- lock making it necessary todepress the SEND
tinuously on, except end-of-line lamp. key to resume keyboard transmission.

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

Note: Tapes to be runthrough TDunit LCXD board should operate the page printer as
should have at least two blanks at the end so above. No break in the signal line should
as to clear the unit. occur as the LINE TEST key control shaft is

switched.

15.01 Keyboard Position (K)
15.02 Keyboard-Tape Position (K-T)
(a) Manually depress eachkey and determine .
that the proper character is printed or (2) Manually depress each key and determine
the proper function is performed. that the correct character is printed on
the page printer and perforated in the tape.

(b) The LOC LF (local line feed) key, when

depressed, should cause paper to be fed
out of the machine at approximately three

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

times the speed obtained when the LINE FEED should feed out without interruption.
and RE;T (repeat) keys are continuously de- (c) When the E and REPT (repeat) keys are
pressed.

depressed simultaneously, the character
counter should count without missing. The
(c) The REC (keyboard lock) key, when de- end-of-line indicator shouldlight atits preset

pressed, should cause the signal gener- count. When the CAR RET (carriage return)
ator to be shunted, preventing signal gener- key is depressed, the counter should return

ation. Check this action on the page printer. to zero en the E kev i .

. . . Wh y is again depressed,
The key should remain depressed until re- & t hould count one character
leased by the SEND (keyboard unlock) key. he counter shou unt on acter.

(d) The electrical keyboard lock should be

(d) The SEND (keyboard unlock) key, when operative.
depressed, should remove the shunt
from the signal generator. (e) The TD unit should be operative. Accu-
racy of transmission should be tested
(e) TheBREAK key, whendepressed, should using a prepared tape and monitoring the
hold the tra.nsmitting line open. If the transmission on the page printer.
duration of the open line interval is greater
than two character cycles, the electrical key- (f) Turning the LINE-TEST key control shaft
board lock should be operatedas in Paragraph to the TEST position should result in op-
(c) above. eration similar tothe above except thatoper-

ation is on a local loop.
(f) The REPT (repeat) key, when depressed

together with any other key except the 15.03 Tape Position T
local function keys, should cause repeat trans-
mission of the associated code combination. (a) Depress the '"blank” and REPT (repeat)
keys simultaneously; the tape should feed
(g) The LOC CR(local carriage return)key, out of the punch at high speed without inter-
when depressed, should cause the car- ruption.

riage to be returned.
(b) Depress the E and REPT (repeat) keys

(h) The bell should ringclearly on single or simultaneously; the character counter
repeated operation of the BELL Kkey. should count without missing, and the end-
of-line indicator should light at its preset
(i) The "blank" key, when alternately de- count. Depressing the CAR RET (carriage
pressed with any other key except the return) key should cause the counter to return
local function keys, should not lock the key- to zero and the end-of-line indicator to shut
board. Depression of the ""blank' key twice off. When the E key is again depressed, the
in succession should operate the keyboard counter should count one character.
Page 19
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28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SET

OPERATING TESTS
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1. GENERAL

1.01 This section describes the tests to be

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

1.02 The set, in addition, provides facilities

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

2. KEYBOARD OPERATING TESTS

2.01 Thekeyboard selector switchdetermines

the mode of operation, which is manipu-
lated by the keyboard control knob located onthe
left-hand side of the keyboard.

2.02 Turn the main power switch located on

the lower right side of keyboard, to its
upper position "ON. "' This conditions the ASR Set
for service depending onthe LINE-TEST switch
and keyboard control knob.

A. K Position

2.03  Turn the keyboard control knob to the K

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

2.04 Withthe keyboard control knob in K posi-

tion, manually depress each character
key and determine that the proper character is
printed.

2.05 With the keyboard control knob still in

the K position, operate the following keys
and determinethatthe proper functions are per-
formed.

(a) Depressthe LOC LF (localline feed) key.
This should cause the paper tofeed from
the typing unit at approximately three times
the speed obtained when the LINE FEED and
REPT (repeat) keys are held depressed.

(b) Depress the REC (keyboard lock) key.
This should causethe signal generator to
be shunted, and thereby prevents signal gener-
ation. Thiskey should remain depresseduntil
released by depressing the SEND key.

(c) Depressthe SEND key (keyboard unlock)
to remove the shunt from the signal gen-
erator.

(d) Depress the BREAK key and hold it de-

pressed about two seconds. This oper-
ates the electrical keyboard lock as in (b),
making it necessaryto depress the SEND key
to resume keyboard transmission.

(e) Hold the REPT (repeat) key depressed

together with any other key except the
local functionkeys. This should cause repeat-
edtransmission of the associated code combi-
nation.
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(f) Depressthe LOC CR (local carriage re-
turn) key. The carriage should then
return to the left-hand margin.

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

{h) Depressingthe blank key alternately with

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

(i) When depressing the spacebar, located

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

(j) Depressing the FIGS (figure) key condi-

tions equipment on the line for printing
symbols indicated on the upper part of the
keys, such as, figures, punctuation marks,
or other upper-case symbols.

(k) Depressingthe LTRS (letters) key condi~

tions equipment on the line for printing
characters indicated on the lower part of the
keys.

(1) Depressing the TAPE B.SP. key re-
verses the direction of the tape feed in
the perforator for the space required by a
single character code. Deletion of a perfo-
rated code requires operation of the letters
key once for each operation of the backspace
key. Except for the tape (T) mode of opera-
tion, this deletion is an on-line function.

(m) Operate the LINE-TEST switch to the

TEST position. Performing the tests as
in 2.04 and 2.05 (a) through (1) should give
the same results, except that the operation
will be on alocal loop. No breakinthe signal
line should occur as the LINE-TEST key is
switched. Themarginindicatorlamp, located
atthe right of the cabinet dome, isilluminated
six charactersbefore the end of a page-printed
line.

B. K-T Position
2.06 With the keyboard control knob in the

K-T (keyboard-tape) position and the
LINE-TEST key (if available) in the LINE posi-
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tion, manually depress each key and determine
that the correct character has been printed on
the page printer and perforated in the tape. If
the perforator-transmitter base includes a typing
perforator or reperforator, the correctcharac-
ter should also be printed on the tape.

2.07 With the keyboard control knob still in

the K-T position, operate the following
keys and determine that the proper functions are
performed.

(a) Depress the blank and REPT (repeat)
keys simultaneously. This causes the
tape to feed out without interruption.

(b) Depressthe Eand REPT keys simultane-

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

(c) Depress the keys indicated in 2.05 (b)
through (1). The same functions should
be performed as indicated in those tests.

(d) The transmitter distributor should be

operative. Check the accuracy of trans-
mission by using a prepared tape and moni-
toring the transmission on the typing unit.

(e) Operatethe LINE-TEST key to the TEST

position. Performing the tests given in
(a) through (d) should give the same results
except that operation should be on a local
loop.

C. T Position

2.08 With the keyboard control knob in the T

position and the LINE-TEST key (if
available)inthe LINE position, depress theblank
and REPT keys simultaneously. This should
cause the tape to be fed out of the punch at high
speed without interruption until the depressed
keys are released.

2.09 Perform the test covered in 2.07 (b).

The marginindicatorlamp, located at the
right of the cabinet dome, should be illuminated
six characters before the counted end-of-line
positioninthe T mode of operation. Care should
be taken to avoid overtyping the last character.




2.10 Operatethe LINE-TEST key tothe TEST
position. Performing the tests covered
in 2. 08 and 2. 09 should give the same results.

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

3. TRANSMITTER-DISTRIBUTOR

3.01 Any five-level tape 11/16 inch wide and

10-hole-per-inch feed, chadless or fully
perforated, typed or blank, can be fed into the
transmitter-distributor. The tape may be fed
directly from the typing perforator as thetyping
is being performed, or it may befed from aloop
of tape previously perforated.

3.02 Make certain thatthe transmitter switch

is in the OFF position. Depress the red
button to raise the springloaded tape lid. Place
the tape feed perforations onthe teeth of the tape
feed wheel with the first code to be transmitted
directly over the sensing pins. Two code perfo-
rations appear above and three below the tape
feed perforations. When thetapeis placedin the
transmitter, thetwo code perforations should be
toward the back of thetransmitter. Hold thetape
down flat and close the tape lid. The tape feed
willbe responsive to the transmitter-distributor
switch (GREEN) only when the keyboard selector
switch is in T or K-T mode with the SEND key
depressed. In either of these modes of opera-
tion, a leader of tape with feed holes perforated
can befed into transmitting position manually by
" raising the switch to its upper, freewheeling,
position.

ISS 1, SECTION 573-101-500TC

3.03 To interrupt transmission of a message

to insert an addition, correction, or new
message, raise the transmitter - distributor
switch toits intermediate positionto stoptrans-
mission and tape feed. Note the exact position
ofthetape with referenceto the indexline scored
inthe tape guides. Releasethetape lid. Remove
the tape, close tape lid, raise the switch to its
proper freewheeling position, and insertthe new
tape. When the inserted addition, correction,
or change has been transmitted, replace the
original tape either at the point at which it was
removed or at the desired point following a
deletion.

3.04 Where the typing unit is operated to

produce multiple copies, the printing
hammerblow should not be heavierthan required
to produce satisfactory copies. Move the print-
ing spring adjusting bracket to notch "1" for
printing one to three copies, to notch '"2'" for
four or five copies, and notch "3'" for six or
more copies.

4. CABINET LIGHTS

4,01 The cabinet lights are controlled by a
3-position switch located inside the top
cover to the left of the top right door. With the
set connected to power, the power switch in the
ON position, and the light switch in the OFF
position, all lights should be off; with the light
switch in the NORMAL ON position, all lights
should be on except the end-of-line indicator
lamp; withthe light switchin the MAINTENANCE
ON position, all lights should be on continuously
except for the end-of-line indicator lamp. With
the set connected to power, the power switch in
OFF position, the light switch in the MAINTE-
NANCE ON position, all lights should be on
except for the end-of-line indicator lamp.
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DISASSEMBLY AND REASSEMBLY
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1. GENERAL

1.01 This section provides the procedure for

the disassembly and reassembly of the
28 Automatic Send-Receive (ASR) Teletypewriter
Set.

1.02 The sequence outlined herein should be
followed when disassembly of a complete
set is undertaken.

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

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

1.04 For part numbers referred to, see ap-
propriate section covering parts ordering
information.

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

2, DISASSEMBLY AND REASSEMBLY

2.01 Whenremovinga unit from the set, care-

fully note the location from which the
mounting screws are removedto aid in reassem-
bly. Whereno specific instructionsare givenfor
reassembly, reverse the procedure used in re-
moving it.

2.02 Unlatch and raisethe cabinet dome.

AUXILIARY TYPING REPERFORATOR AND
BASE

2.03 Disconnect the cable connector at the

rear of the auxiliary typing reperforator.
Remove the three screws that mount the reper-
forator to its base, and the screw that secures
the anchor bracket to the base., Lift the reper-
forator from the base.

2.04 Unscrew the knurled locking ring that.

secures the auxiliary power cable to the
receptacle on the auxiliary reperforator base.
Disconnect the cable.

2.05 Remove thethree screws, twolockwash-

ers, one lockwasher and three flat wash-
ers that secure the base to its mounting studs.
Lift the base, motor, and tape container out of the
cabinet,

TYPING UNIT

2.06 Disconnect the cable from the right side
frame of thetyping unit. Remove the four
screws that secure the typing unit to its base.

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

FRONT PANEL

2.07 Remove the keyboard selector switch

control knob by loosening its setscrew.
Remove the screws that secure the designation
plate and slide the plate out from beneath the
rubber noise shield.

2.08 Remove the two screws from the front

panel. Loosenthethumb screw and slide
the front panel tothe rightand upward to remove
it from the cabinet. Exercise care to avoid
damage to the character counter scale.

2.09 Loosen, but do not remove, the two

screws locking the crossbar to the left
side of the cabinet. Removethe TP151723 screw,
TP2669 lockwasher, and TP117535 flat washer.
Push back on the left end of the crossbar to dis-
engage it from the cabinet, and movethecross-
barto the left to disengage it from the slotin the
adjusting plate. Lift the crossbar from the
cabinet.

2.10 Disconnect the two TP158020 flexible
couplings from the TP158013 shaft be-

tween the perforator-transmitter base and the

transmitter-distributor base.

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

2.11 Cradle mounted components onthe cabi-

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

(a) If itis desirable to move the cradle for-

ward, loosen, but do not remove, the
four TP79890 screws and slide the cradle for-
ward on its rails. It will move a maximum
of approximately one inch.

(b) To reposition the cradle, slide it back
until the rear base rail contacts the de-
tents. Tighten the two screws.
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KEYBOARD

"~ 2,12 Removethe four screws which mount the

perforator-transmitter base to the cra-
dle. Disconnect the cable near the rear of the
unit. If a reperforator is used, disconnect the
signal line cable from the rear of the reperfo-
rator,

2.13 Removethe perforator-transmitter base,
with the perforator or reperforator and
motor as a unit, f{rom the cabinet.

2.14 Do not remove the perforator or reper-
forator from the base unless itis neces-
sary for maintenance purposes.

2.15 If it is necessary to remove the perfo-

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

2.16  If the motor unit is to be removed from

the perforator-transmitter base, dis-
connect the motor leads from the terminal block
and tag the leads. Removethe four motor mount-
ing screws. Lift motor unit off.

ELECTRI€CAL SERVICE UNIT

2,17 Removethe mounting stud from each end

of electrical service unit. Disconnect
the power switch shaft near the right end of the
unit by applying pressure against the tension of
the retaining spring onthe shaftand slipping the
shaft out of the unit,

2,18 The electrical service unit may now be

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

TRANSMITTER DISTRIBUTOR

2.19  Unscrewthethree mounting screws until
they are withdrawn from the base casting.

If the transmitter distributor has cable connec-




tions, unplug the cablefrom the base connector.
Lift unit off.

AUXILIARY ELECTRICAL SERVICE ASSEM-
BLY

2.20 If the set is equipped with an auxiliary

electrical service unit, open the panel
underneath the keyboard by turning the 1/4-turn
fasteners with a coin or screwdriver and lower
the panel. Remove the mounting screw at each
end of the electrical service unit and lift unit off

ISS 1, SECTION 573~101-702TC

the rack for servicing, If it is necessary to
completely remove the unit, unfasten the cables
at the terminal board of the cabinet.

REASSEMBLY

2.21 To reassemblethe unitsinto the set, re-

verse the procedure used in removing
them. If necessary, refer to the section ''28
Automatic Send-Receive Teletypewriter Sets
(ASR) Installation of Component Units. "' Also re-
fer to appropriate wiring diagram if necessary
for replacement of cable wiring.
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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 tearing
off printed copy. The hinged left door near the
center can be raised to gain access to the per-
forator. Two windows in the door are provided
for viewing the perforated tape, the left window
serving as a tape cutoff guide. The hinged left
dome panel can be raised to gain access to the
auxiliary reperforator, if it is supplied.

2.05 Incandescent indicator and copy lamps,

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

2.06 A cradle assembly resting on vibration

mounts on the floor of the upper compart-
ment accommodates both a keyboard base and a
transmitter distributor base.

2.07 Terminal boards for power and signal

line connections are located on the inner
rear wall. The electrical service unit is placed
to the rear of the keyboard base. Its power
switch is controlled through a lever at the front
of the cabinet.
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2.08 Rubber sealing strips, applied to the

edges of both the dome cover and the
lower compartment, help reduce the operating
noise level.

2.09 The cabinet may be equipped with many
accessories such as:

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

(b) Electrical noise suppressors, to mini-
mize electromagnetic radiation from the
signal and power lines.

(¢) 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) Anapparatus mounting rack for mounting
accessory equipment.

(g) A directory holder.

(h) Fourthreaded leveling feet to compensate
for flgor irregularities or to add up to
one inch in height to the cabinet.

(i) A tape bin with door.
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1. GENERAL

1.01 The 28 electrical service units serve as

an area of concentration for the wiring of
28-type apparatus and provide mounting facili-
ties for various electrical assemblies and com-
ponents.

1.02 The operational facilities provided by the

electrical service unit vary, depending
upon the number and complexity of functions
performed by the set.

1.03 Complete operation of anelectrical serv-

ice unit requires connection with other
components of the set with which it is used. Ad-
ditional information concerning the support

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

2. DESCRIPTION

2.01 The electrical service unit (Figure 1)

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

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

(a) Line shunt relay assembly.

(b) Line (polar) relay assembly.
(c) Rectifier assembly.

(d) Line test key assembly.

(e) Capacitor-resistor assembly.
(f) Motor control assembly.

(g) Signal line limiting resistance.
(h) Convenience outlets (115 ac).
(i) Convenience outlet fuses.

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

(k) Selector magnet driver.

© 1964 by Teletype Corporation
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RECTIFIER

ELECTRICAL
LINE SHUNT LINE MOTOR CONTROL
RELAY RELAY MECHANISM

FUSE

CONVENIENCE
RECEPTACLE

TEST KEY

Figure 1 - Typical 28 Electrical Service Unit




3. PRINCIPLES OF OPERATION
LINE SHUNT RELAY (Figures 1 and 2)

3.01 The signal line is connected through the

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

LINE RELAY (Figures 1 and 2)

3.02 The line relay is used to reduce the ef-

fects of line distortion or fo convert a
polar signal to the neutral form required by the
selector magnets. The relay has two windings:
one, the line winding, is operated by the signal
line and the other, the bias winding, is operated

|
i
I
|
|
{

'
1
|

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

3.03 Signal Line Spacing: During a spacing

(no current) pulse, current from the local
dc source energizes the bias winding, causing
the armature to be attracted to the space con-
tact. In this position, no current is supplied to
the selector magnets.

3.04 Signal Line Marking: During a marking

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

RECTIFIER ASSEMBLY (Figure 1)
3.05 The rectifier assembly (Figure 1) con-

sists of a power transformer, two semi-
conductor type rectifiers arranged for full-wave

|
i
[
4 \ |
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AN\ —é—= LOCAL DC FROM
, RECTIFIER IN
<EYBOARD  * .~ BIAS AAA_ ELECTRICAL
CONTACT BOX L'fI?E ). SERVICE UNIT
BATTERY / AN\ —¢
SOURCE
SPACE MARK [
Q SELECTOR
q D MAGNETS

Figure 2 - Line Relay Circuit
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rectification, and a filter capacitor. Rectifier
assemblies are available providing outputs of
120, 300, and 500 ma., respectively. Each pro-
vides 120 vdc from an input of 115 vac (¥ 5v),
50 to 60 cps, single phase. The output of the
rectifier is normally used inlocal circuits, such
as the receiving unit selector magnets (3.01),
the line relay bias winding (3.02), and the line
test key assembly (3.07). The rectifier supply-
ing 120 ma is generally adequate for applica-
tions such as the KSR, ROTR etc. The 300 ma
and the 500 ma rectifier assemblies are neces-
sary when additional external equipment are
used.

SIGNAL LINE LIMITING RESISTANCE

3.06 Used in place of the line relay (3.02), an

assembly containing a fixed or variable
resistor (rheostat) may be installed to limit the
signal line current to either 0.020 or 0.060
amperes.

LINE TEST KEY ASSEMBLY

3.07 The line test key assembly permits

manual shunting of the signal line for
independent operation of the set. The assembly
may be wired to draw 0.020 or 0.060 amperes
from the local dc supply. It contains an addi-
tional set of contacts that may be used to pro-
vide audible or visual indications.

CAPACITOR-RESISTOR ASSEMBLY

3.08 An assembly composed of a capacitor

and resistor may be used to permit the
operation of such local components asthe ac/dc
series governed motor unit or the line test key
assembly from a direct dc source.

MOTOR CONTROL MECHANISMS

A. Relay Motor Control Mechanism

3.09 The relay motor controlmechanism pro-

vides control of motors under two dif-
ferent operating conditions. Connected to con-
trol a separate loop, the relay motor control
mechanism will stop all motoi's in the loop each
time loop battery is applied or removed. Con-
nected in the signal line circuit, the mechanism
will stop all motors in the circuit whenever the
signal line current is reversed.
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3.10 The relaymotor controlmechanism con-

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

3.11 In separate motor control loop operation,

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

3.12 In reversed signal line current opera-

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

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

3.13 The electrical motor control mechanism

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




STOP MAGNET
ARMATURE

START MAGNETS ~
ARMATURE
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CHASSIS

®)

RESISTOR

Figure 3 - Electrical Motor Control Mechanism

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

Stop Position

3.14 In this position the motor is shut down,
the line shunt relay is de-energized, the
selector magnets are shunted, and the constant

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

3.15 In this position, the signal line is open,

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

Start Position

3.16 In this position, the signal line is closed,

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

Stop Position

3.17 The electrical motor control mechanism

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

SELECTOR MAGNET DRIVER ASSEMBLY

3.18 The selector magnet driver assembly is

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
















3.06 When any keylever in the three lower

rows or the spacebar is depressed, the
rear end of the associated code lever engages
and rotates the code lever universal bail counter-
clockwise (Figure 3). The extensionon thecode
leveruniversal bail disengages from the step at
the rear of the universal bail latchlever. This
lever then moves downward under the tension of
its spring. As the lever falls, it strikes the
codebar bail latch 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

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

CLUTCH

LOCKBAR

CHARACTER
COUNTER BAR

CODEBAR
BAIL LATCH )

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

3.08 The codebars have vertical extensions

that engage a curved part of the signal
generator transfer levers (Figure 7). Thecode-
bars which are permitted to move to the right
carry with them their respective transfer levers.

3.09 Simultaneously with the above operation,

the clutch tripbar moves to the right. A
keyboard control selection lever (Figure 21)
is linked toand moves to the right with the clutch
tripbar. When the three-position keyboard con-
trol knob is in the K or K-T pcsition ( Paragraph
3.42), a projection on the keyboard control se-
lection lever trips the signal generator clutch
stop lever. The clutch then engages and rotates
the signal generator cam.

TRIPBAR CODE LEVER UNIVERSAL
BAIL EXTENSION

NONREPEAT

LEVER CRANK CODE LEVER
UNIVERSAL BAIL

WEDGE LOCK MECHANI

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

LOCK BALL

2

/KEYLEVER

WEDGELOCK

WEDGE RETAINER

O]

3

7 l_
ADJUSTING SCREW LOCK BALL RETAINER

Figure 4 - Wedgelock Mechanism

3.10 Operation to this point is manual, re-

sulting only from depressing a code lever
or spacebar. The remainder of the operating
cycle is covered in Paragraph C. below.

C. Signal Generator

3.11 When the clutch stop lever is tripped

{Paragraph 3. 09), the clutch shoes engage
a serrated surface on the inside of the clutch
drum. Whenpoweris on (motor unit operating),
the clutch drum rotates continuously in a clock-
wise direction (viewed from the front) because
it is a part of the geared signal generator shaft.
Since the clutch shoes are mounted on a plate that
is part of the cam assembly, the cam rotates
upon engagement of the clutch.

3.12 As was shown in Paragraph 3.08, each
of the five codebars operates its own
transfer lever (Figure 7). In addition to these
five transfer levers, 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 8

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

3.14 Thecam lobes are arranged sothat when

the cam rotates, lobe 3 engages its trans-
fer lever first and moves it downward. Almost
at the same time, the eighth lobe from the rear
begins to move the locking 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 first few degrees of cam rotation,
the permutated position of the transfer lever is
locked and the codebars are free to be reset in
their normal latched positions.

3.15 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

0
NEEDLE BEARING
/ UNIVERSAL BAIL

LATCHLEVER

CODEBAR
BAIL LATCH

ECCENTRIC FOLLOWER CODEBAR
/

[ [ =

Figure 5 - Codebar Bail Mechanism

UNSELECTED
NUMBER 1 CODEBAR /

SELECTED
NUMBER 2 CODEBAR

UNSELECTED
NUMBER 3 CODEBAR

UNSELECTED =
NUMBER 4 CODEBAR

SELECTED
NUMBER 5 CODEBAR

Lk,

CODE LEVERS

l

Figure 6 - Codebar Selection
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CONTACT BOX
SPRING SPACING CONTACT
(SHOWN CLOSED)
£

A= e/ MARKING CONTACT
L AS (SHOWN OPEN)

, - : CONTACT TOGGLE
N L

o ; DRIVE LINK
(= (E
A= AN

ECCENTRIC

CONTACT BOX

DRIVE LINK

TRANSFER BAIL
TRANSFER LEVER

LOCKING BAIL

Figure 7 - Transfer Lever and Contact Box Mechanisms




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 resultingaction 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 itstransferlever move down-

ward next. For the character L it has
been shown (Paragraph 3.07) that transfer lever
1 is positioned to the right. In turn, the upper
left hook of this lever pulls downward on the
transfer bail, tilting it back to the left. This
pushes the drive link to the left, thereby clos-
ing the marking contacts and allowing a marking
(current on) pulse to be transmitted.

3.17 Similarly, transfer levers 2, 4, 5, and

6 are pulled downward by their respec-
tive cam lobes. The resulting pulse will be
marking if the transfer lever is to the right, or
spacing if it is to the left.

3.18 Transferlever 7 is the stoppulse trans-

fer lever. This lever is permanently
held to the right by a stop pin; therefore, the re-
sulting pulse, the stop pulse, isalways marking
{current on).

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

NONREPEAT NONREPEAT
LEVER CRANK LEVER

CODEBAR

REPEAT
ON SPACE

~
CODE LEVER FEATURE

BAIL EXTENSION

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

3.20 Reset of the codebars is accomplished

by means of an eccentric on the front of
the cam, which drives an eccentric follower
(Figure 5). The follower engages an eccentric
stud on the side of the codebar bail and pulls the
bail to the left as the cam rotates. As the code-
bar bail moves to the left, the codebarbail latch
clears the needle bearing stud and is pulled up-
ward into locking position under tension of the
spring to latchor reset the codebar bail. As the
codebar bail is moved into reset position, it
engages projections on the permutated codebars,
clutch tripbar, and a stop onthe nonrepeatlever,
thus moving all these elements to the left into
latched 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 character
or function selected to be repeated as longas the
REPT keylever is held operated. The operated
REPT keylever causes itsfunctionlever 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 codebar bail, therefore, the non-
repeat lever crank will not reset the operated
codebar bail latch. The codebar bail and uni-
versal bail latchlever are thus maintained in
their operated positions and the codebar bail
follows the eccentric arm movement back and
forth until the REPT keylever is released.

- REPEAT
KEYLEVER
\
/ )
\

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

3.22 The electrical line break mechanism

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

3.23 When the BREAK keyleveris depressed,

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

3.24 When the BREAK 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.

F.. Local Line Feed (Figure 10)

3.25 When the LOC LF keylever on the key-
board is depressed, paper is fed out of
the associated typing unit when poweris on. The

BREAK SWITCH

FUNCTION LEVER

BREAK LEVER

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

G. Local Paper Feed-Out (Figure 11)

3.26 The local paper feed-out mechanism

enables the operator to feed out copy
paper by depressing the local line feed keylever,
whether the printer set is on or off. The mech-
anism operates as follows:

(a) Depressing the LOC LF keylever causes

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

BREAK KEYLEVER

Figure 9 - Electrical Line Break Mechanism
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LOCAL LINE FEED
KEYLEVER

FUNCTION
LEVER

Figure 10 - Local Line Feed Mechanism

(b) Whenthe local line feed trip link is fully

actuated, it rotates thelocal paper feed-

" out switch lever, releasing the switch plunger

and permitting the contacts in the magnetic
blow-out switch to close.

(¢) This actuates the motor circuit of the

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

H. Electrical Keyobard (Figure 12)

3.27 The electrical keyboard lock mechanism
permits the signal generator contact to
be electrically shunted from the keyboard or

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

(a) To shunt the keyboard locally, depress

the REC keylever (Figure 12). This
action raises the keyboard lock function lever
which, in turn, raises thelockbarlatch. With
the lockbar latch disengaged, the lockbar is
free to move to the rightunder spring tension
of the keyboard lock switch contact on the
switch lever. The switch lever then pivots,
closing the contacts of the switch. The asso-
ciated circuits are arranged to shunt the sig-
nal generator when the switchis closed. How-
ever, since there is no mechanical blocking
of the keylevers, the perforator transmitter
can still be operated as a tape perforator.
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LOCAL PAPER FEED-OUT
SWITCH LEVER

SWITCH LEVER

LOCAL LINE FEED
TRIP LINK

=3

' SWITCH PLUNGER

CABLE

““\MAGNETIC BLOW

OUT SWITCH

Figure 11 - Local Paper Feed-Out Mechanism

(b) The keyboard can also be shunted when

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

I. Keyboard Unlock (Send Key)

3.28 The keyboard unlock mechanism per-
mits the keyboard to be unshunted. The
operation of the mechanism is as follows:

(a) When the SEND keylever is depressed

(Figure 13), the keyboardunlock function
lever rises against a diagonal camming sur-
face on the lockbar (Figure 12). This moves
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the lockbar to the left until the lockbar latch
falls into a notch on the lockbar.

d.

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

switch lever (Figure 13) pivotsand opens
the contacts of the keyboard lock switch. The
associated circuits are arranged so that, when
the switch contacts open, the signal generator
is no longer shunted (Paragraph 3.27) and
normal signal transmission can take pldée.

Local Carriage Return

3.29 The local carriage return mechanism

enables the operator to trip the carriage

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

RECEIVE KEYLEVER

(KEYBOARD UNLOCK)
KEYBOARD LOCK

PLUNGER

PLUNGER SPRING

PLUNGER LOCK KEYBOARD
SPRING LOCK BAIL
KEYBOARD LOCK

LOCKBAR LATCH FUNCTION LEVER

LOCK POSITION

LOCKBAR
SWITCH
LEVER
' ®
KEYBOARD UNLOCK (SEND)
LOCKBAR FUNCTION LEVER 11;
LATCH
KEYBOARD LOCK (REC) 'DIAGONAL SURFACE KEYBOARD LOCK
FUNCTION LEVER SWITCH

L%%’,__:Jl )

UNLOCK POSITION

Figure 12 - Electrical Keyboard Lock Mechanism
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SEND LEYLEVER

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 thismanner 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 contacts are closed,
completing the circuit toa marginindicator light
in the cabinet. The carriage returncycle returns
the camdisc to its starting positionand the mar-
gin indicator switch opens. The switch is oper-
ative only when thekeyboardis in the K and K-T
positions,

L. Character Counter (Figures 16 and 17)

3.31 The character counter isdriven mechan-

ically 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

CONTACT
SWITCH 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. Thesefunctions
may be divided into three distinct phases of op-
eration. Figure 18 illustrates these three phases
of operation, and also the normal position of the
counter mechanism.

Stepping

3.32 Referring to sequence A, Figure 18, as

a key is struck the codebars fall to the
right, carrying with it feed bail 1. The drive
lever, whichis linked to the feed bail, moves to
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 rotating
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
foraresetfunction. Reset bail 2 moves counter-
clockwise as its codebar falls to the right, caus-
ing the reset lever in turn to rotate clockwise.

MARGIN INDICATOR
CAM DISC (ON
TYPING UNIT)

Figure 15 - Margin Indicator Mechanism
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COUNTER SCALE LATCHLEVER
INDICATOR  DRIVE LEVER | RATCHET
-l Il
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INDICATOR
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FEED BAIL SWITCH \ SWITCH CA
LATCHLEVER SPRING
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Figure 16 - Character Counter Mechanism (Front View) }
ANTIBOUNCE RESET LEVER DRIVE LEVER
LATCH SPRING SPRING

FEED LEVER

STOP RESET LEVER /
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Figure 17 - Character Counter Mechanism (Rear View)
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As the reset lever rotates clockwise, the reset
lever extension moves downward until it falls
under the shoulder of the projection on the drive
and latchlevers under the action of its spring.
When the counter bars are reset as in C, Figure
18, the reset bail is rotated clockwise to its
original position, causing the reset lever 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) until it reaches its zero position.

3.34 As the ratchet drum reaches its zero

position, a stop on the ratchet strikes a
stop lever fastened to the frame. The elastic
impact is transmitted through the stop lever to
the antibounce lever whose lower end is nor-
mally in contact with the stop lever. The anti-
bounce lever rotates counterclockwise, dropping
in behind the ratchet stop. As the ratchet drum
rebounds from the stop lever, its stop strikes
the antibounce lever, preventing further motion
and maintaining the antibounce lever in itsactu-
ated position. The ratchet continues to operate
betweenthe stop lever andantibounce leveruntil
the energy in the system has been largely dissi-
pated. The ratchetstop then remains incontact
with the stop lever, permitting 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 to the left. As the drive lever moves to
the left it is disengaged from the reset lever
extension and falls into engagement with the
ratchet tooth. As the codebars are reset under
power, the feed bail rotates clockwise and the
feed lever begins to move to the right. As it
does, its projection pushes the reset lever ex-
tension to the right and out of engagement with
the latchlever, which falls into engagement with
the ratchet drum. As thedrive lever completes
its stroke, it steps the ratchet one tooth asin the
normal stepping operation.

End-of-Line Switch

3.36 Theend-of-line switch, Figure 16, oper-
ates the end-of-line indicator light lo-
cated in the cabinet to signal the end of a typed
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page printer line. The switch circuit is opera-
tive only 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 switch (Paragraph 3. 30). Selection of
either the end-of-line indicator switch or margin
indicator switch is automatically controlled by
a keyboard control selection switch (Figure 21).
The selection switch is, in turn, operated by the
keyboard control knob.

3.37 Operation of the character counter end-

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

M. Auxiliary Electric Switch (Figure 1)

3.38 This switch is of the multicircuit type.

Operation of the switch is controlled by
the keyboard control knob through a shaft and
gears. 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:guided
from the container so that it traverses the punch
from right toleft (viewed from the front). Alow-
tape switch mechanism is available, as an op-
tional feature, with the container to initiate a
signal when the supply of tape is low.

O. Keyboard Tape Backspace

3.40 The keyboard tape 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. SP. keylever is de-

pressed, it causes its associated lever
arm to contact and depress the actuating button
on the backspace switch. As this happens, the
circuit to the backspace magnet of the power
drive backspace mechanism on the perforator
is closed, and power is applied to the magnet.
The power drive backspace mechanismwill 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-PERFORATORLINKAGE MECHA -
NISM (Figure 19)

A. General

3.42 Thekeyboard-perforator linkage consists

principally of a codebar extension basket
mechanism, and a reset cam follower bracket
mechanism. The functions of the codebar exten-

‘sion 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 mechanism
provides the linkage between the clutch tripbar
and the perforatorcam in the T position to per-
mit the keyboard to be reset at high speeds by
the tape perforator.

B. Operation in K Position
3.43 In this position, signalsaregenerated by

the keyboard as described in Paragraph
2 and the perforator is inoperative. This mode

1SS 1, SECTION 573-117-100

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

(a) When the keyboard control knob ( Figure

19) is'turned 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 codebar extension
is prevented from moving to the right by the
blocking bail and, therefore, information is
not transmitted to the punch. An extension
on the blocking bail also prevents selection
of th(; character counter codebars (Paragraph
3.L.).

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

a second extension ( Figure 20) engages a
bell crank and pivots the bell crank clockwise.
This disengages the latch from the clutch trip-
bar link 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

i B«ov y i
KEYBOARD CONTROL ‘ l ‘
KNOB BLOCKING D >
BAIL CODEBAR
\1 Figure 19 - Keyboard-Perforator Linkage
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PERFORATOR TRIP
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CLUTCH TRIPBAR
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————
CLUTCH TRIPBAR LINK
BLOCKING BAIL EXTENSION—"&
Figure 20 -~ Perforator Clutch Trip Linkage

(¢) The keyboard control selection lever turning thekeyboard control knob to the K-T po-

(Figure 21) is pivoted counterclockwise sition. This conditions the keyboard-perforator
so that its pin at point B is free of the hook linkage as follows:
on the reset lever of the reset cam follower

\ : . (a) Whenthe keyboard control knob is moved
mechanism. At the same time, the extension to the K-T position, the blocking bail

on the right end of the keyboard control se- shown in Figure 19 moves to the right, re-

lection lever moves up to the dotted position leasing the codebar extensions and character

shownat C so that, as theclutch tripbar falls ;
. ¢ . . ional counter codebars. The bell crank (Figure 20)
to the right, the extension strikes the sig pivots counterclockwise, allowing the latch

ggnerator clutch trip lfever, operating the to engage the clutch tripbar link.
signal generator mechanism.

(b) The keyboard control selection lever

C. Operation in K-T Position (Figure 21) remains in its counterclock-

wise position so that it is not engaged by the

3.44 In this position, signals are generated by reset lever of the reset cam follower, but is

the keyboard and tape is simultaneously still in position to trip the signal generator
perforated. This mode of operation is setup by cluteh trip lever.
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(c) The character counter codebars are re-

leased so that the character will count;
however, its end-of-line switch is inoperative
due to the position of the keyboard control
selection switch (Figure 21). Refer to Para-
graph 3.1L. for a description of the control
switch operation.

(d) When a code keylever is depressed, the
clutch tripbar falls and the following se-
quence takes place:

(1) The codebar bail and clutch tripbar

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

(2) The clutch tripbar link (Figure 20) is

pulled to the right by the clutch trip-
bar. The clutch tripbar link is coupled to
the perforator trip lever latch. This latch
contacts the perforator trip lever at B,
causing it to rotate counterclockwise. As
it moves counterclockwise, the perforator
trip lever is disengaged from the clutch
release at A. The clutch release falls
under spring 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 rotates

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

(5) In the meantime, the clutch tripbar

(Figure 20) is being resetand 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 so that
when the clutch tripbar is at the extreme
left of its reset travel, the latch is again
allowed to hook under the clutch tripbar
link. This completes the operatingcycle.

D. Operation in T Position

3.45 Inthis position, tape is perforated by the-

perforator but no signals are generated
by the keyboard. The keyboard is reset by the
perforator since the signal generator mechanism
is inoperative. This mode of operation is set
up by turning the keyboard control knob to the T
position. This conditions the keyboard-perfo-
rator linkage as follows:

(a) When thekeyboard control knob is turned

to the T position, the keyboard control
selection lever (Figure 21) is pivoted clock-
wise so that its pin at point B is in position
to engage the hock 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 .ignal generator clutch
trip lever. In the T position, therefore, the
signal generator clutch is not tripped and the
signal generator is inoperative.

(b) Thekeyboard perforator linkage and per-

forator clutch trip system operate as de-
scribed in ParagraphC. above. The character
counter i8 operative andcontrols the end-of -
lineindicator light as describedin Paragraph
3.L.

(¢) Codebar reset is effected by the reset

cam follower mechanism. When a code
keylever on the keybecard is depressed, the
codebar bail and clutch tripbar (Figure 21)
fall to the right so that the reset lever with
hook is in position to engage the pin of the
keyboard control selection lever at point B.
When the perforator clutch is tripped, the
reset cam begins to rotate counterclockwise




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 stage of the oper-
ating cycle, the reset lever with hook moves
away from the pin of the keyboard control
selection lever. The clutch tripbar again
starts to move to the right. However, the
codebar bail latch latches the codebar bail
at this point, preventing further movement
of the clutch tripbarasthe resetcam 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 whichpermits the
identity of a called station to be transmitted
automatically to the originating station, in re-
sponse to a coded, sequential message from the
signal line. The HERE IS keytop provides man-
ual operation. Transmissions are generated
in the normal manner by the keyboard, which,
through its codebar mechanism, reads the code
combination contained in a message drum.

4.02 The mechanism is comprised basically,
of a coded message drum, control relay,
and keyboard contacts. The drum is coded for
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the desired combination by removing code tines
from the 21 code blades, as required (Figure
22). The first character transmitted is always
a LTRS combination to place the called station
in the unshift position; the other 20 may be any
characters desired. However, the first trans-
missionis 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 willappear at the
beginning of a line at the distant station, 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
application.

A. Called Station

4.04 The answer-back messageis initiated at

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

SENSING CODED
MAGNET LEVERS MESSAGE
DRUM

CODE
BLADES

DRIVE
LINK

SENSING LEVERS
CODEBAR

Figure 22 - Answer-Back Mechanism
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Figure 23 - Typical Answer-Back Circuit




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 magnet and results in
the counterclockwise rotation of the armature
and associated stop-lever latch, thereby un-
blocking and releasing the stop lever. Under
the bias of a spring attached to the codebar bail
latch operating lever, the stop lever rotates
counterclockwise until it comes to rest against
the mechanism base plate. Before coming to
rest the stop lever moves the blocking lever
counterclockwise, thereby unblocking the drive
plate and releasing it to its spring action. The
drive plate rotates counterclockwise to a stop
where the attached drive link is in a position to
accept the feeding motion from the keyboard
codebar bail. As the stop lever continues its
counterclockwise rotation, the codebarbail latch
operating lever rotates clockwise, striking the
codebar bail latch. 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
gignal 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
determined by the detachable code blades fasten-
ed to the code drum. The code combination on
each blade is read by five sensing levers which
transfer the code selections to a vertical pro-
jection on each of the 5 codebars. Each code
combination is thus transmitted in the normal
manner by the keyboard signal generator mech-
anism. A spacing condition occurs whenever a
codebar is prevented from moving to the right
by its associated sensing lever; unrestricted
movement of a codebar results 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-
bination is used. This results in a letters com-
bination for the first character.

4.07 Once during each rotation of the signal

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

4.08 With the stop lever in its released posi-

tion, the codebar bail latch operating
lever also maintains the codebar bail latch in
a releasedposition. The signal generator mech-
anism will cycle continuously until it rotates the
code drum one full revolution or 21 characters.
The first code blade, which is the stop code
blade having a letters combination, has an addi-
tional projection. When it is being rotated into
the sensing position, the projectioncontacts the
stop lever, rotating it clockwise. The left exten-
sion of the stop lever rotates the codebar bail
latch operating lever counterclockwise, which
in turn releases the codebar bail latch to the
action of its attached spring. Continued rota-
tion of the stop leverbringsitin a position where
if released to the action of the spring attached
to the codebar bail latch operating lever, it will
reverse rotation and become latched on the stop
lever attached to the trip 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 its
spring action, and it rotates counterclockwise
until it rests against a projection on the stop
lever. In this position the blocking lever holds
the drive plate in its extreme clockwise position
and the attached drive link is once more unable
to follow the feeding motion from the codebar
bail. Further operation of the signal generator
and character generator is thus prevented. At
this point the operator must manually unlock the
keyboard to restore it to its normal operating
condition if the set is equipped with a keyboard
locking mechanism.

B. Originating Station

4.10 The keyboard pulsing (or blinding) con-
tact, mounted on the signal generator as-
sembly, is operated every keyboard cycle by a
cam which is mounted on the signal generator
shaft. The 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 its own contacts, and the
FIGS stunt box contact.

4.12 The FIGS stunt box function pawl in the
typing unit is specially designed to en-
gage the FIGS function bar at all times. The
pawl is never stripped by the stripperbail. This
means that the function pawl holds the function
lever away from the FIGS contact. When the
FIGS function bar is selected, it will permit the
pawl and lever to move forward and operate the
FIGS contact. (The normal stunt box operation
is such that the contact does not operate until
the selected function bar has first moved forward
and then rearward.) Thisarrangement converts
a normally open, momentary-operate FIGS con-
tact to a normally closed, momentary-operate
FIGS contact. At the same time, it advances
the timing of the FIGS contactoperation toinsure
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 willagain
energize the control relay, if necessary. The
local answer-back will, therefore, be disabled
due to the opening of the normally closed con-

CODE
BAR

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

SYNCHRONOUS PULSED TRANSMISSION (Fig-
ures 1 and 24)

4,14 Upon operation of the appropriate key-

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

4,15 During the single rotation of the signal

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

TIME DELAY MECHANISM (Figure 25)

4.16 The time delay mechanism operates in

conjunction with the motor control mech-
anism in the electrical service unit. It provides
automatic 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 latch
pawl rides the inside flanges of the ratchet wheels
and controls the contact pawl latching lever,
which holds the contact pawl away from the
flanges. Each ratchet wheel has an indentation
in its inside flange. After a maximum of 756
revolutions of the intermediate shaft, these in-
dentations are adjacent for almost one revolu-
tion. When the adjacent indentations pass over
the latch pawl, it drops into them, briefly, and
then disengages the contact pawl latching lever
from the contact pawl. This permits the contact
pawl to ride the flanges of the ratchet wheels
until either one of two events occur.

4,17 If a line signal is received before 756

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

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

4.18 1If alinesignal is not received before 756

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

4.19 The time elapsed between the reception

of the last line signal and the stopping of
the motor unit varies with the operating speed.
For 60 wpm, the range is 86 to 172 seconds; 75
wpm, 60 to 120 seconds; and 100 wpm, 53 to 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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2.10 The type box is capable of vertical and

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

SPACING MECHANISM

2.11  The spacing mechanism moves the type

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

LINE FEED MECHANISM

2.12 The line feed mechanism permits single

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

STUNT BOX (Fig. 5)

2.13 The stuntboxisacompact, self-contained

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

RIBBON FEED MECHANISM

2.14 Aribbonfeedmechanism passes an inked
fabric ribbon between the type box and
the paper. The mechanism advances the ribbon
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horizontally when each character has been
printedand automatically reverses the direction
of ribbon feed when one of the two ribbon spools
has been emptied.

PAPER FEED MECHANISM

2.15 The platen and paper feed mechanisms

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

3. TECHNICAL DATA

APPROXIMATE DIMENSIONS

Width. . .. .............. 15-1/4 inches
Depth. ....... ... .. ...... 10 inches
Height . ................. 9-3/4 inches
Weight
Friction Feed . .. .. ... .. ... 19 pounds
Sprocket Feed . . . . ... ... ... 22 pounds

SIGNAL REQUIREMENTS

Code ............. Sequential, 7.42 unit,
Start-Stop

Current
Selector coils in series. . .. 0.020 amperes
Selector coils in parallel . . . 0.060 amperes

3.01  All electrical requirements for operation

of the 28 typing unit are supplied through
associated equipment, such as a base, keyboard
base or electrical service unit. All electrical
connections to the typing unit are made through
a cable connector, mounted just above the select-
ing mechanism on the right side (Fig. 3).

3.02 The selector magnets may be operated

with 0.020 ampere (coils in series) or
0.060 ampere (coils in parallel) dc signal line
current. Signal-line inputs of the neutral form
(non-polar) may be applied directly to the se-
lector magnets. Polar signals require the use
of a line relay.

3.03 Electrical contacts for certain variable

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

3.04 Information is received by the typing unit

in the form of a 7.42 unit start-stop sig-
naling code in which each character {graphic)or
function is represented by a sequential combina-
tion of current and no-current time intervals.
Intervals during which current flows in the sig-
nal circuitare referred to as marking and those
in which no current flows are spacing. Every
combination includes five pulses (alsc referred
to as levels) that carry the intelligence, each of
which may be either marking or spacing. To
insure synchronization between the transmitting
and receiving equipment, a start pulse which is
always spacing is added at the beginning of each
combination of intelligence pulses, and a stop
pulse whichis always marking is added at the end.

3.05 The code representation for the graphics

R and Y are illustrated in Figure 7. In
these combinations, alternate marking and spac-
ing conditions for the intelligence pulses are
required.

7.42 -UNIT TRANSMISSION PAT

3.06 In different signaling codes used with 28

teletypewriter equipment, the length of
the stop pulse may vary. For example, in the
code iiiustrated in Figure 6, the length of the
stop pulse is 1.42 times the other pulses. Thus,
the transmission of a graphic requires 7.42
units of time. It is therefore said to have a

7.43 unit transmission pattern. The stop pulse
may be egual in duration to the other pulses in
some applications, in which case the transmis-

3.07 Thetotal number of permutations of a five

level {5 intelligence pulses) code is two
to the fifth power, or 32. To accommodate more
than 32 graphics, a letters-figures shift is de-
signed into the typing unit. This is similar to
the lower and upper case of a typewriter and
permits each code combination, excluding the
twe used to shift the equipment, to represent
two characters,

TRANSMISSION SEQUENCE

START -~ ALWAYS SPACING

NG. 1 - MARKING OR SPACING

bl

NQ. 2 - MARKING OR SPACING

. 3 - MARKING OR SPACING

b 4 « MAREKING OR SPACING

10, 5 - MARKING OR SPACING

=1 UNIT*F1 UNIT1 UNIT*1 UNIT*F1 U7

- ALWAYS MARKING
GI‘?A?HECAL REPRESENTA -

sy

7.42 UNITS OF

(TYPICAL CHARACTER ARRANGEMENT) b,

FIGURES ~l2l: i3l japae slg|ile Cizlsleltlnl<i=(s VA
& [V
LETTERS alaiclolelrleln]iisix w«gb@ﬁs,"?uVW‘vz%gzggg
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FEED HOLES|[clojojojelciojclecioicliojolviololojolofoiojolviolo[olojolo[o]o]o
3 @ O e e 89 |ew 86 & L0
4 % ¢ @ $e @8 & & 8 ® 9 ®
5 ® B @ & Hee & 9008 e e
N
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SIGNAL LINE LETTER Y
— CURRENT
_ISTARTTl 2 ’ 3, 415 ISTOP
—NO CURRENTH
LETTER R
—— CURRENT-» '
ISTART 112 .3‘4 5 [STOP
—NO CURRENT®

Figure 7 - Code Representation of R and Y

3.08 Atypicalcharacterarrangement is shown

on the chart of Figure 6. The block cir-
cles represent marking pulses, the blank squares
spacing pulses. When the letters code combina-
tion (12345) is transmitted, it conditions all typ-
ing units connected to the circuit to print, at the
receipt of all following code combinations, the
characters in the letters (lower case) line on
the chart. Similarly, when the figures code
combination (12-45) is transmitted, it conditions
the typing units to print the character or perform
functions in the figure (upper case) line on the
chart.

4. GENERAL OUTLINE OF OPERATION

4.01 The friction feed typing unit (Fig. 2) and

the sprocket feed typing unit (Fig. 3) are
essentially identical, except for differences in
the paper feeding mechanisms. The following
description of operation applies to both units,
with the difference covered in par. 12 (friction
feed) and par. 14 (sprocket feed).

4,02 The relationship of the operating mech-

anisms of the 28 typing unit are illu-
strated in the block diagram (Fig. 8). Rotary
motion from the intermediate géar mechanism
of an associated base or keyboard base is ap-
plied to the main shaft, which turns constantly
as long as the associated unit is under power.
A signal applied to the selector magnets ini-
tiates operating sequences. The application of
voltage to the stunt box and to various switches
and controls is dependent upon external circuitry
and associated equipment.

4.03 The signaling code combinations are ap-
plied tothe selecting mechanism through
a cable connector located justabove the selector
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magnets. The start pulse (spacing) of each code
combination permits the start levertofall tothe
rear behind the magnet armature and rotate to
trip the selector cam clutch. The range finder
mechanism permits adjustment of the angular
relationship of the trip-off point to the optimum
quality incoming line signal.

4.04 The selector cam clutch, driven by the

main shaft, as are all clutches, converts
the incoming signal into mechanical marking or
spacing equivalents of each pulse in the signal
code. A cam onthe selector cam clutch engages
the code bar clutch when a signal code combin-
ation has been translated and locked in a mech-
anical arrangement inthe selecting mechanism.

4.05 The code bar clutch initiates mechanical

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

4.06 The function clutch controls the function

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

4.07 The line feedclutch operates mechanical
linkages which advance the paper one or
two spaces by rotating the platen. On units so
equipped, the page feed out mechanism also op-
erates the line feed clutch trip mechanism.

4.08 The code bar mechanism (4.04) and the

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

4.09 The spacing clutch, when tripped by the

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

4.10 The type box, positioned by the printing

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

5. DISTRIBUTION OF MOTION (Fig. 9)
GENERAL

5.01 The main shaft is located in the lower

rear portion of the typing unit, supported
between the two side frames by ball bearings.
It extends the full width of the unit.

5.02 Centrally located on the shaft are two

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

5.03 Power take-off from the constantly ro-

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

5.04 The spacing and line feed clutches are

three stop clutches (Fig. 10), each per-
mitting their associated mechanism to operate
through one-third of a revolution of the main
shaft. All other clutches are one stop clutches
(Figs. 11 and 12), operating through an entire
revolution of the main shaft.

ONE STOP CLUTCHES (Figs. 11 and 12)

5.05 The clutch drums are attached to and

rotate with the main shaft (Fig.9). In the
disengaged position, as shown in Fig. 11, the
clutch shoes do not contact the drum, and the
shoes and cam disk are held stationary. Engage-
ment is accomplished by moving the stop arm
(Fig. 12) toward the rear of the typing unit, away
from the clutch, thus releasing stop lug A and
the lower end of shoe lever B (Fig. 12). The
upper end of lever B pivots about its ear C,
which bears against the upper end of the sec-
ondary shoe and moves its ear D and the upper
endof the primary shoe toward the left until the
shoe makes contact with the notched inner sur-
face of the rotating drum at point E. As the
drum turns counterclockwise, it drives the pri-
mary shoe downward so that it again makes
contact with the drum at point F. There, the
combined forces acting on the primary shoe
cause it to push against the secondary shoe at
point G. The lower end of the secondary shoe

then bears against the drum at point I. The

forces involved are multiplied at each of the
preceding steps. The aggregate force is applied
through the shoes to the lug J on the clutch cam
disk, and the disk and attached cam turn in uni-
son with the drum.

5.06 Disengagement is effected whenthelower

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

gaged.
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Figure 13 - Selector Clutch and Range Finder

6.04 The series of five selecting levers and

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

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

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

6.05 Each selecting lever has an associated

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

6.06 When the subsequent start pulse is re-

ceived, the cam clutch is again engaged.
The push lever reset bail, following its cam,
unlatches the selected push levers. The push




levers then return to their unselected (rear)
position under their spring tension.

ORIENTATION

6.07 For optimum performance, the selecting

mechanism should sample the code ele-
ments at the most favorable time, Manual op-
eration of the range finder varies the time of
sampling between the operating margins, Ad-
justing the range finder is called orientation.

6.08 When the range finder knob (Fig. 13) is

pushed inward and rotated, its attached
range finder gear moves the range finder sector
(which mounts the stop arm bail, stop arm and
latch lever) either clockwise or counterclock-
wise about the selector cam clutch. This changes

1SS 1, SECTION 573-115-100

the angular position at which the selector cam
clutch stops with respect tothe selecting levers.
When an optimum setting is obtained, the range
finder knob is released. Its inner teeth engage
the teeth of the indexing lock stud to lock the
range finder mechanism in position. The setting
may be read on the range finder scale opposite
the fixed index mark.

7. POSITIONING THE CODE BARS
CODE BAR MECHANISM (Fig. 15)

7.01 The character printed or the function

performed by the typing unit is basically
determined by the code bar mechanism, to
which the input signal intelligence, translated
into mechanical form, is transmitted from the
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Z s
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Figure 15 - Code Bar Mechanism
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Figure 16 - Code Bar Shift Bar Positioning

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

7.02 Power to position the selected code bar

levers, and through them the code bars,
is supplied by the code bar clutch. The code
bar clutch is engaged by its cam on the selec-
tor cam clutch (6.02).

VERTICAL
POSITIONING
LEVER

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

7.08 Each selector push lever (6.04) has an

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

7.04 As the selector cam clutch completes its

revolution, the trip shaft operating lever
rides to the peakof the code bar clutch trip cam
(Fig. 9). This causes the shaft to turn slightly
(counterclockwise, viewed from the right) to
move the code bar clutch trip lever away from
the clutch stop lug and engage the clutch. Rota-




tion of the clutch operates an eccentric and the
shift lever drive shaft, shift lever drive arm and
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8. POSITIONING THE TYPE BOX

shift lever drive link. The drive link moves two GENERAL
code bar shift levers in a scissors like action,
the front lever moving to the left, the rear lever 8.01 All of the characters (graphics) that may

moving to the right. Any code bar shift bar in
marking position (left) during the previous oper-
ating cycle is moved to spacing position (right)
by the forward shift lever, unless the transfer
lever is once again holding that bar to the rear
(marking). The rear shift bar, as it moves to
the left (Fig. 16) carries with it any code bar
shift bar held in the marking position, complet-
ing the transfer of intelligence from the select-
ing mechanism to the code bars.

7.05 At the end of one revolution, the code bar
clutch trip lever strikes the clutch shoe
lever. Inertia of the cam disk assembly causes
it to continue to turn to permit the latch leverto
drop into the indent in the cam disk, and the
clutch is held disengaged. The code bars, code
bar shift bars and shift levers are held in the
selected position, but the transfer levers and
intermediate arms are free to position the shift
bars forward or to the rear in response to new
input signal intelligence from the selector.
CODE BAR ARRANGEMENT (Fig. 17)

7.06 A totalof nine codebars in marking (left)
or spacing (right) position convey me-
chanically translated signal intelligence to the
typing and function mechanisms. The code bars
are arranged from top to bottom as follows:
suppression, number 4, number 1, number 5,
number 2, number 3, common, zero (0) and
letters-figures shift (S).

be printed by the typing unit are formed
by type pallets which are arranged in a type box,
The type box is mounted in a carriage from which
it may be removed for cleaning or replacement.
In order to print any selected character, the
type box carriage is so positioned that the char-
acter on the pallet is directly over the desired
location on the paper. Since the pallets are
arranged in four horizontal rows and sixteen
vertical rows, it is necessary to position the
type box carriage both horizontally and verti-
cally. See Fig. 18 for arrangement of graphics
which are represented on the type box pallets.
See Fig. 6 for input signal code permutations
equivalent to each graphic representation.
8.02 The type box carriage rides on rollers
over a track which is moved vertically
for positioning in that particular plane. The
carriage is positioned horizontally on its track
by the oscillating rail slide and type box car-
riage link. The slide rides the oscillating rail
and is clamped to the rear section of the upper
draw wire rope. The link provides a flexible
connection to permit the type box carriage to
follow both the vertical movement of the type
box carriage track and the horizontal movement
of the oscillating rail slide.
8.03 The lower right rear end of the upper
draw wire rope is fastened to the spac-
ing drum. From this point, it passes part way
around the spacing drum, upward and around
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the right rail pulley and downward to the spring
drum. After passing part way around the spring
drum, the upper draw wire rope is doubled back-
ward around it and passes upward to the left
printing carriage rail pulley over to the right
printing carriage rail pulley, and downward
to the spacing drum to whichit is again fastened.
The lower draw wire rope is fastened at its left
end to the spring drum and, at its right end, to
the spacing drum. It acts in opposition to the
upper draw wire rope and holds the two drums
in phase (Fig. 19). A tensioning pulley rides the
under side of the lower draw wire rope, to take
up any slack which may occur due to stretching
of the upper and lower draw wire ropes.

8.04  The oscillating rail is supported by piv-

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

LETTERS-FIGURES SHIFT (Fig. 20)

8.05 Mechanical limitations restrict the se-

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




8.06 The lower most code bar, designated S,

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

8.07 Upon receipt of the signal code for the
letters shift operation, the shift slide is

RIGHT OSCILLATING
RAIL SHIFT LINKS

LEFT OSCILLATING
RAIL SHIFT LINKS

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

8.08 The selection of the various characters

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

8.09 The number 1 and number 2 code bars

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

8.10 Four code bars (longer than the others)

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

in each case, by the same bar that blocks the
right side levers. After all code bars have
been positioned by the code bar positioning
mechanism, the code bar clutch cam follower
arm and its roller, in traversing the sloping
indent on the code bar clutch cam, rotates the
clutch trip lever shaft. As the shaft turns, it
first causes the function clutch lever to release
the function clutch (Fig. 22) and then causes the
type box clutch trip arm to engage its triplever
and release the type box clutch. When the type
box clutch completes its revolution, it is disen-
gaged by its trip lever and latch lever in the
same manner as was the code bar clutch (7.05).
During its rotation, the type box clutch operates
a drive link and a bracket to cause the main
rocker shaft to oscillate. This, in turn, through
its left and right brackets and the main side
drive links, extends the motion to the vertical
positioning levers (Fig. 21). These levers are
driven upward until they strike a projecting
code bar, which causes them to buckle. The
type box carriage track is mounted between the
vertical positioning levers, and its vertical mo-
tion is controlled by them.

8.11 When the number 1 and number 2 code

bars are toward the right (spacing), the
common code bar is also toward the right,
where it blocks the vertical positioning levers.

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

HORIZONTAL POSITIONING (Figs. 23 and 24)
8.12 A bracket attached to the main rocker
shaft applies vertical motion to the main

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

8.13 After determination of the field (figures

or letters)and the group of vertical rows
in which the character to be printed is located,
the number 4 and number 5 code bars operate

DECELERATING
SLIDES

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




The upper slide (operated from the number 4
code bar) is the second longest stop, and the
lower slide (operated from the number 5 code
bar) is the third longest stop.

8.14 When both the number 4 and number 5

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

8.15 Whenboth the number 4 and the number 5

code bars are toward the left (marking),

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

9. PRINTING

9.01 After the type box has been moved so

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

9.02 The printing carriage rides on rollers

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

OPERATION

9.03 The printing track which is located on
the front of the typing unit (Fig. 25) is
fastened to an extension at each end of the main
bail. As the main bail reciprocates vertically,
it extends the motion through the printing track,
which travels in guides located at each end of
the track. The printing arm, which extends
downward from the printing carriage, rides the
printing track. As the arm follows the recipro-
cating motion of the track, its upper end moves
first toward the left and then toward the right.
When theupper end of the arm moves toward the
left, it rotates the print hammer operating bail
clockwise against its spring tension until it be-
comes latched by the operating bail latch.

9.04 The print hammer operating bail draws

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

10. SPACING
GENERAL (Figs. 25 and 26)

10.01- To space the printed character properly,

the type box and printing carriages must
be advanced with each character printed. The
spacing mustalso be accomplished when the in-
put signal code combination represents a letter
space. As was shown in 8.02 and Fig. 19, the
carriages are connected to a draw wire rope
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which, in turn, is fastened to the spring drum
and the spacing drum. The purpose of the spring
drum, which contains a torsion spring, is toten-
sion the draw wire rope and pull the carriages
to the left. The spacing drum has ratchet teeth
about its perimeter which are engaged by the
eccentric driven spacing drum feed pawls (Fig.
26). The spacing shaft which mounts the spacing
eccentrics is driven through its helical gear
attached to the three stop spacing clutch on the
main shaft. The gear ratio of 1-1/2 to 1 causes
the spacing shaft to turn one-half a revolution
each time the spacing clutch is tripped. This
allows the feed pawls to advance the spacing
drum by one ratchet tooth.

10.02 The same trip shaft which, through a

cam on the code bar clutch (4.05) trips
the function clutch, also rotates the type box
clutch triplever counterclockwise (viewed from
the left). Unless movement of this lever is
blocked by the print suppression mechanism,
the type box clutch is engaged, oscillating the
main rocker shaft, which drives the printing
mechanism (8.10). A cam plate (Fig. 26) fastened
to the bottom of the rocker shaft is moved up-
ward by the shaft as it begins its movement.
The cam plate operates the spacing trip lever
bail. As this bail is rotated, it raises the spacing
triplever until it latches onto the spacing clutch
trip lever arm. As the rocker shaft reverses
its direction of rotation, the spacing trip lever
bail and the trip lever move downward under
spring tension, causing the latched up spacing
clutch trip lever arm to operate the spacing
clutch trip lever and engage the spacing clutch.

10.03 Before the spacing clutch completes

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

SPACE FUNCTION
10.04 Thenon-typing functionby which spacing

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

SPACE SUPPRESSION (Fig. 26)

10.05 When certain non-typing functions are

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

10.06 1In the case of spacing suppression on

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

10.07 When the carriages are near their ex-

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

MARGIN INDICATOR (Fig. 19)

10.08 When usedin conjunction witha keyboard
base, the typing unit actuates a margin
indicator switch (base mounted). Before the type
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box carriage reaches the end of its travel, an
actuator mounted on the face of the spring drum
operates the switch contact. The angular posi-
tion of the cam disk with respect to the spring
drum may be altered to change the point at which
the indicator contact will be closed.

11. RIBBON FEEDING
DESCRIPTION (Fig. 27)

11.01 The left and right ribbon feed mecha-

nisms oscillate in a vertical plane with
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each revolutivn of the type box clutch, They are
driven by ribbon drive links attached to the main
side levers (Fig. 21). At their uppermost po-
sitions, the ribbon mechanisms position the
ribbon relative to the horizontal type box row
being printed. After each character is printed,
the ribbon mechanisms are dropped downward
together with and behind the type box, to permit
viewing of the last printed character. The rib-
bon is held in place at the point of printing by a
ribbon guide fastened to the rear of the typebox
carriage.
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Figure 27 - Ribbon Feeding Mechanism
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11.02 Each of the ribbon mechanisms consist

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

OPERATION

11.03 A ribbon tension plate which is keyed to

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

11.04 In orderfor the ribbon tobe pulled from

one ribbon spool to the other, only one
of the ribbon mechanism can have its ratchet
feed and ratchet detent levers engaged with its
ribbon ratchet wheel at a time. As the ribbon
ratchet wheel turns, the ribbon tension plate also
turns, and extends the ribbon tension spring.
When the lug B of the ribbontensionplate makes
contact with the ribbon tension bracket, the rib-
bon spool shaft is made to turn, and the ribbon
is wound on the ribbon spool.

RIBBON REVERSING

11.05 Whenthe ribbon has been completely un-

wound from one spodl, it is necessary to
reverse its direction so it can rewind. This is
accomplished automatically by disengaging one
set of ratchet feed and ratchet detent levers and
engaging the other set. While the ribbon is pass-
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ing from the left spool to the right spool, the
right set of levers is engaged. The left set is
held disengagedagainst the tension of the springs
by the left ribbonfeed reverse lever, which is in
its downward position (Fig. 27). The lever is
held in this position by means of the ribbon re-
verse detent lever through the intervening ribbon
reverse detent cam, ribbon reverse shaft and
ribbon reverse spur gear. Asthe ribbon unwinds
from the ribbon spool, it passes around the ribbon
roller and through the slot inthe end of the ribbon
lever. When the ribbon nears its end of the ribbon
spool, an eyelet which is fastened to the ribbon
catches in the ribbon lever slot and pulls the
lever toward the right.

11.06 The next time the ribbon mechanism

is moved upward, the displaced ribbon
lever engages the end of the left ribbon revers-
ing lever and causes it to move to the position
shown in phantom in Fig. 27. As the lever
moves, its teeth rotate the left spur gear which,
through the ribbon reverse shaft, turns the de-
tent cam and the right spur gear. As the right
spur gear moves the right. ribbon reversing
lever downward, a pin on the lever drives the
right ribbon feed lever downward to disengage
the ratchet feed and wheel. At the same time
a pin on the left ribbon reversing lever moves
the left ribbon feed reversing lever upward to
permit the left ratchet feed and detent levers to
engage the left ribbon ratchet wheel. Thus, the
ribbon mechanisms are positioned to rewind the
ribbon on the left ribbon spool. When it nears
its end on the right ribbon spool, the ribbon is
again reversed in a manner similar to that just
described. During the reversing cycle, the rib-
bon is maintained taut by the previously ex-
tended ribbon tension spring.

12. PAPER FEEDING (FRICTION FEED)

12.01  Paper for the page printed message is

stored on a roll 8-1/2 inches wide,
mounted on a paper spindle suspended between
the two side plates at the rear of the typing unit.
From the roll, the paper passes over a paper
straightener shaft, downward behind the platen
(Fig. 28) and between the platen and three pres-
sure rollers. A paper pressure bail at the front
of the platen equalizes pressure brought to bear
on the paper by the pressure rollers. The pres-
sure bail can be released by rotating the paper
release lever at the top of the right side plate
to the rear (clockwise, viewed from the right)
when it is necessary to straighten the paper or
to remove paper from the platen. Two paper
fingers operated on a spring tensioned shaft
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Figure 28 ~ Friction Feed Platen Mechanism

across the frowt of the platen hold copy paper
firmly against the plate, in position for print-
ing.

13. STUNT BOX OPERATION
FUNCTIONS (Fig. 29)

13.01 There are two types of operation which

can be performed by the typing unit.
The first emboslies those mechanical actions
which are directly necessary to the actual
printing of a character (or space function).
The second embodies mechanical action which
alters the positions of the various mechan-
isms or activates external devices or circuits
through switching contacts. The latter are
known as functions.

Note: Spacing may technically be consid-
eredafunction, but it is mechanically asso-
ciated with the printing operation, except
when suppressed by function mechanisms.
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13.02 As in printing, the reception of function

codes results in the positioning of the
code bars (7.01). The back edges of the code
bars are notched (Fig. 30). Positioned directly
behind the code bars is a stunt box, which con-
tains the function bars for the various functions
(Figs. 29 and 30). Each function bar has a series
of tines onits end, offset to one side or the other
to correspond with the marking and spacing ele~-
ments of the particular input signal code com-
bination to which it is to respond. Tines posi-
tioned to the right are spacing; those to the left
are marking.

13.08 Whenthefunction clutch is engaged (Fig.

22), it rotates and extends motion to the
function bar reset bail (through the intervening
cam and follower arm and function rocker
shaft) to cause the function bar reset bail with
its attached reset bail blade to release the
function bars momentarily (Fig. 31). As the
spring tensioned functionbars are released, they
move forward to bear against the code bars. If
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SLOT MANDATORY SHIFT FORK POSITIONS
NUMBER POSITION WITH ASSOCIATED CODE
FOR BAR INDICATED

LETTERS-FIGURES

1 UNSHIFT-ON —SPACE SHIFT CODE BAR

2 FIGURES SHIFT
3 LETTERS SHIFT
SUPPRESSOR
4 AUTOMATIC CR CODE BAR
5 CR SUPPRESSOR
CODE BAR

9 ON-LINE BACKSPACE. ZERO CODE BAR

SUPPRESSOR
17 HORIZONTAL TAB CODE BAR
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ASSIGNED TO CODE BAR
SPECIFIC SLOTS
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SPACE SUPPRESSION CODE BAR
FOR SINGLE LF
SUPPRESSOR
SIGNAL BELL CONTACT CODE BAR
BUSY LIGHT CONTACT SUPPRESSOR
MOTOR STOP CONTACT CODE BAR
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“~-— CODE BAR
35 KEYBOARD LOCK
SUPPRESSOR
36 KEYBOARD LOCK CODE BAR

AUTOMATIC LF
39 OR
ON-LINE REVERSE LF

40 LF

41 ON-LINE REVERSE LF

42 FORM FEED OUT

Figure 29 - Stunt Box (Top View)
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Figure 30 - Stunt Box (Function Linkage unselected)

the codebars are positioned for a function, each
tine on the function bar for that function will be
opposite a notch in the code bar. This will per-
mit the selected function bar to continue to move
forward into the code bars, while the other func-
tion bars are blocked by one or more code bars
(Fig. 32).

13.04 Associated with each function bar in the
stunt box is a function pawl and a func-
tion lever. In the unselected position, the func-

tion bar is not latched with its function pawl
(Fig. 33). When the function bar reset bail
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blade releases the function bars, any selected
bar will move sufficiently forward (to the left,
in Fig. 33) to permit it to engage its function
pawl. Then, as the reset bail blade returns the
function bar to its initial position, the function
bar carries the function pawl to the rear (to the
right, Fig. 34). The function pawl, in turn,
moves the function lever clockwise about its
pivot point. A projection at the lower end of
most function levers operates the spacing sup-
pression bail (10.06), and the selected levers
move the bail forward. Either the upper or the
lower end operates the indicated function,
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Figure 31 - Reset Bail Mechanism

CODE BARS STRIPPER BLADE

FUNCTION PAWL
FUNCTION LEVER

]

FUNCTION BAR "Z&*
RESET BAIL BLADE

/L FUNCTION BAR RESET BAIL
SELECTED UNSELECTED
FUNCTION BAR FUNCTION BAR

Figure 33 - Typical Function Linkage

Figure 32 - Function Bar Selection (Unselected)
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Figure 34 - Typical Function Linkage (Selected)

13.05 ©Near the end of the function cycle, a

stripper blade (Fig. 30) operated by a
cam on the function clutch assembly rises to
engage any selected function pawl and strip it
from its function bar. Springs return the re-
leased function pawl and the function lever to
their original position. The function clutch is
disengaged upon comipletion of one revolution
when its latch lever falls into the indent of the
clutch cam, in the same manner as described
in connection with the code bar clutch (7.05).

CARRIAGE RETURN FUNCTION
(Figs. 35 and 36)

13.06 The carriage returnfunction mechanism

is located in the right end of the typing
unit. Reception of the input signal code com-
bination for the function causes the functionbar,
pawl and lever to operate (Fig. 35). The lower
end of the function lever engages the carriage
return slide arm and pushes it forward. The
slide arm, in turn, moves the carriage return
bail and its lever about their pivot point. As
the front portion of the lever moves downward,
it takes with it the lower section of the spacing
drum feed pawl release link. This causes the
upper portion of the link to turn and disengage
the spacing drum feed pawls from the spacing
drum (Fig. 36).
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13.07 When the carriage returnlever reaches

the lowest point, the carriage return
latch bail locks it there. The disengagement of
the spacing drum feed pawls from the spacing
drum permits the spring drum to return the
printing and type box carriages toward the left
side of the typing unit. As the spacing drum
nears the end of its counterclockwise rotation,
the roller on the stop arm contacts the transfer
slide which, in turn, drives the dashpot piston
into the dashpot cylinder. A small passageway
with an inlet from the inside of the cylinder
and three outlets to the outside is incorporated
in the end of the cylinder. Two of the openings
to the outside are closed by a steel ball, which
is held in its seat by means of a compression
spring. A set screw which may be locked in
place with a nut is used to regulate the spring
pressure on the ball. The rate of deceleration
provided by the cushioning effect of the trapped
air is automatically regulated for various lengths
of lines by means of the ball valve. This, to-
gether with the direct opening to the outside,
determines the rate at which the air may escape
from the cylinder. When the spacing drum
reaches its extreme counterclockwise position,
an extension on the stop arm trips the carriage
return latch bail plate, which is fastened to the
carriage return latch bail. The latch bail dis~
engages the carriage return lever, and the feed
pawls are again permitted to engagethe spacing
drum.

13.08 Local (off-line) operation of the carriage

return mechanism may be obtained from
the keyboard base or base on which the typing
unit is mounted. A projection beneath the car-
riage return lever (Fig. 35), when rotated to
the rear (counterclockwise, viewed from the
right), operates the carriage return mechanism
in the same way as when this lever is operated
by the stunt box.

LINE FEED FUNCTION (Figs. 37 and 38)

13.09 The line feed function mechanism is lo-

cated in the left end of the typing unit.
The code bar mechanism set to correspond to
an input signal code combination for spacing
permits two line feed function bars, pawls and
levers to operate. The function linkage at the
far left of the stunt box (Fig. 37) operates the
line feed mechanism. The lower end of the line
feed function lever engages the line feed slide
arm and pushes it forward. The slide arm, in
turn, moves the line feed clutch trip arm and
the trip lever above their pivot point until the
trip lever releases the three stop line feed
clutch. The line feed gearing is such that each
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Figure 35 - Carriage Return Function Mechanism
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Figure 36 - Carriage Return Mechanism

one-third revolution of the clutch will advance
the platen by one line. Therefore, the length of
time that the line feed clutch trip lever is held
away from the clutchwill determine the number
of line feeds that occur.

13.10 The timing relationship between the

stripper blade cycle and the main shaft
rotation is such that the function pawl is not
stripped from a function bar until after more
than one-third of a revolution of the clutch has
occurred. Thus, the line feed clutch trip lever
will stopthe clutch after two-thirds of a revolu-
tion, or double line feed, has occurred. When
single line feed is desired, it is necessary to
strip the function pawl from the line feed func-
tion bar before the line feed clutch completes
one-third of a revolution. This is accomplished
by the use of an auxiliary function pawl stripper
which is attached to the left end of the stripper
bail. The cam disk on the three-stop line feed
clutch provides the motive force to operate the
stripper bail once each one-third revolution of
the line feed clutch.
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13.11 The stripper bail on which the slotted

line feed function pawl stripper rides
may be shifted toward the right (double) or to
theleft (single) by action of the single or double
line feed lever (Fig. 37). The upper end of the
pivoted single or double line feed lever protrudes
from the upper left of the left side plate of the
typing unit, where it rides in the two position
side frame detent extension. When the lever is
in position 1; the stripper bail engages line feed
function stripper to raise it into contact with
the function pawl before the stripper blade
would strike it. When the lever is moved to the
rear (position 2), the bail is disengaged from
the blade, and the stripper blade strikes the
function pawl in the normal cycling of the func-
tion box stripper blade.

13.12 When single line feed is being used, the

line feed function lever is released too
soon (by the line feed function pawl stripper)
to prevent spacing. Therefore, an additional
line feed function bar, pawl and lever are in-
stalled in a slot of the stunt box for the pur-
pose of suppressing spacing on single line feed




ISS 1, SECTION 573-115-100

SINGLE

SINGLE-DOUBLE DOUBLE

LINE FEED LEVER \

LINE FEED
FUNCTION PAWL

LINE FEED
FUNCTION LEVER

LINE FEED
FUNCTION BAR OPERATING
ARM
STRIPPER
BLADE
LINE FEED LINE FEED
CLUTCH FUNCTION
TRIP ARM PAWL STRIPPER
LINE FEED
CLUTCH
CAM DISK
TRIPPER
BAIL
LINE FEED
CLUTCH
TRIP LEVER
MAIN
SHAFT

LINE FEED
CLUTCH

TRIP LINK / (RIGHT SIDE VIEW)

(ON KEYBOARD
OR BASE)

Figure 37 - Line Feed Mechanism
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Figure 38 - Line Feed Mechanism
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function. This mechanism, which always oper-
ates on the line feed function code bar arrange-
ment, is released only by the stunt box strip-
per blade and, therefore, holds the spacing sup-
pression bail operated (forward) until the spac-
ing cycle is completed. After the line feed
clutch is stopped by its trip lever, it is disen-
gaged when the latch lever drops into the indent
in the clutch cam, in the same manner as des-
scribed in connection with the code bar clutch
('7.05).

13.13 Eachone-thirdrevolution of the line feed

clutchcauses its attached spur gear (Fig.
38) to rotate the line feed eccentric spur gear
and its attached eccentrics one-halfof a revolu-
tion. The eccentrics, which are offset in oppo-
site directions, eachcarryalinefeed bar. These
bars are guided by the line feed bar bell crank
and alternately engage the line feed spur gear
on the platen, advancing the platen one line for
each one-half turn of the eccentrics. A platen
detent bail engages the line feed spur gear to
retain the platen at each setting.

13.14 When it is desired to position the platen
manually, this may be accomplished by
bearing down on and rotating the platen hand-
wheel at the top of the right side plate. This
causes the platen handwheel spur gear to en-
gage the platen idler gear, which in turn is en~
gaged with the platen spur gear on the platen
shaft. At the same time, the line feed bar
release lever (Fig. 38) bears on the line feed
bar bell crank and causes it to disengage the
line feed bars from the line feed spur gear.

13.15 Local (off-line) operation of the line

feed mechanism may be obtained from
the keyboard base or base on which the typing
unit is mounted. A projection beneath the line
feed clutch trip lever (Fig. 37), when rotated
to the rear (counterclockwise, viewed from the
right), operates the line feed mechanism in the
same way as when this lever is operated by the
function box. Since the clutch is manually en-
gaged, line feed is continuous until released at
the keyboard or base.

LETTERS-FIGURES SHIFT FUNCTION (Fig.20)

13.16 Upon reception of the letters or figures

signal code, the letters and figures func-
tion bars, pawls and levers initiate the letters
or figures shift (8.05). The upper ends of the
function levers engage the letters and figures
function slides (Fig. 20). The front ends of these
function slides have camming surfaces which,
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ELECTRICAL CONTACT

SWITCH \
CL
__\ead] s, CLOSED
FUNCTION q

PAWL ~— - /'

&, /M////A

FUNCTION LEVER
FUNCTION BAR

Figure 39 - Typical Stunt Box Contact
(Unoperated)

when a slide is shifted to the rear by its func-
tion lever, move the letters-figures code bar
fork to the right (letters position) or to the left
(figures position). The fork engages a pin onthe
bracket which is fastened to the letters-figures
shift code bar, and positions the code bar to the
right or left (Fig. 20). Movement of the letters-
figures codebar results in the positioning of the
type box, through related mechanisms, for print-
ing of letters or figures, as described in 8.05.

STUNT BOX CONTACTS (Figs. 39 and 40)

13.17 For external circuit control and switch-

ing functions, the function levers may be
positioned to operate normally open, normally
closed, or SPDT switches mounted on the top of
the stunt box. In general, the function contacts
are similar except for electrical connections,

ELECTRICAL

SWITCH \ CONTACT
OPEN
FUNCTION . ead] 24
r

PAWL JE_[/ £239

L

Y

/

FUNCTION LEVER
FUNCTION BAR
Figure 40 - Typical Stunt Box Contact
(Operated)
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SPROCKET

(RIGHT FRONT VIEW)
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Figure 41 - Sprocket ¥Feed

which are determined by external requirements.
The contact arm configuration is changedas re-
quired to either make or break the contact when
the associated function lever is in selected
-{rear) position. All contacts are wired through
the cable connector located on the right side
plate. A typical contact (NO) is illustrated in
unselected (Fig. 39) and selected (Fig. 40) con-
dition.

14. SPROCKET FEED TYPING UNIT
GENERAL (Figs. 3 and 41)

14.01 Except for differences in the platen and

associated mechanisms (par. 2), the
sprocket feed typing unit includes all features
of the friction feed typing unit described in this
section. It has a sprocket feed mechanism for
insertion of a form-fold paper supply for the
_page printed message.
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n is equipped at each end with
» pin sprocket, with pins spaced
wles along the edges of form
page printed message (Fig.
cammed (within the platen) so
or and two top pins on eachside
at the o platen are extended, while all
othes retracied. Extended pins engage the
holes in the f{orm fold and pull the paper into
page printing position over the front of the platen,
where it is held by two paper fingers. At the
rear of the platen, the form fold is fed through
an aperture at the back of the enclosure housing
the typing unif, across a flat paper guide, and
under the botiom of the platen. Paper feeding
and line feeding are as describedin 13.09. Paper
fingers ave released to a spring loaded upright
position by pushing 2 lever marked PUSH onthe
top of the right side plate to the rear. The fin-




gers are repositioned by depressing them manu-
ally until the endof the paper guide shaft latches
an indent on the release lever.

15. VARIABLE FEATURES
HORIZONTAL TABULATION (Figs. 42 and 43)

15.01 The spacing drum for typing units
equipped for horizontal tabulation has a
slotted tab stop ring mounted over the face of
the spacing drum, inplace of the carriage return
ring on other units. The ring (Fig. 42), when
coded for the desired tabulation, will allow the
carriage to be moved rapidly, at a speed three
times that of normal spacing, to predetermined
horizontal positions on the printed page.

BAIL EXTENSION PAWL
SPACING CUT-OUT LEVER

HORIZONTAL
TABULATOR
SLIDE ARM

ADJUSTING
SCREW

SPACING CLUTCH —
TRIP LEVER ARM D = DRUM

RIGHT MARGIN
TABULATOR STOP

OPERATING LEVER
ADJUSTING PLATE

HORIZONTAL
TABULATOR
SPACING
TRIP LEVER

OPERATING LEVER\\{
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15.02 Reception of the input signal code com-

binationrepresenting horizontal tabula-
tion operates the associated stunt box mecha-
nisms to move the function lever forward. The
function lever moves the horizontal tabulator
slide (Fig. 43) forward. As the slide arm
moves forward, it engages the operating lever
cam plate, causing the operating lever to pivot
about its mounting stud, located at the center
of the lever. As the upper end of the operating
lever moves forward, the extensionlink attached
to the lower end of the lever moves to the rear.
Near the end of its travel, the extension link
clears the blocking lever, allowing it to move
down into position to block the link from moving
forward.

BAIL

[/

SPACING

CAM PLATE
STUD TRANSMITTER
CONTACTS TABULATOR
STOPS
OPERATING
LEVER
SLIDE ARM TABULATOR
OPERATING \ PAWL

LEVER

(LEFT FRONT VIEW)

\
N
NS

PAWL ADJUSTING
PLATE

BLOCKING
LEVER

Figure 42 - Horizontal Tabulation Mechanism
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15.03 Trippingof the spacing clutchis initiated

in the same way as for normal printing
(10.01-10.02). As the trip lever moves down,
however, it hooks over and pulls downthe inter-
mediate trip bail (Fig. 43). The intermediate
bail in turn pulls down the stop lever arm and
trips the clutch stop lever, which is clamped
to the lower end of the stop arm. The spacing
clutch then starts to rotate. The stop lever
arm in its unoperated position rests against the
intermediate bail.

15.04 Fastened to and moving as part of the

operating lever is the latch bail adjust-
ing plate (Fig. 43). Mounted to the stud on
the upper end of the adjusting plate is the stop
lever arm latch bail. The latch bail in its rest
position is held forward by spring tension
against a projection on the adjusting plate.
Therefore, when the upper end of the operating
lever moves forward, the latch bail moves with
it until the upper end of the latch bail strikes
the spacing stoplever arm, which would not have
been pulled down yet. The operating lever con-
tinues moving until it reaches its forward posi-
tion, but the latch bail resting against the stop
lever arm is prevented from going any farther
and pivots around its mounting stud. Later,
when the stop lever arm is pulled down by the
spacing trip lever, the forward end of the stop
lever arm comes below the latching surface of
the latch bail. The latch bail then moves for-
ward over the stop lever arm, latching it down
as long as the operating lever is held in its
operated position.

15.05 As the spacing clutch starts to rotate,

the cam plate stripper bail (Fig. 43)
engages the cam lobe on the spacing clutch re-
storing cam. This pivots the stripper bail about
its shaft, causing the operating lever cam plate
to be pivoted downward, out of engagement with
the slide arm. The operating lever then drops
back slightly until the lever extension link butts
up against the blocking lever, which is in the
down position. Thus, the operating lever is held
operated, the spacing stop lever arm is latched
down by the latch bail, and the spacing clutch
will rotate until the blocking lever is tripped,
unblocking the operating lever extension link.

15.06 As the spacing clutch rotates, the spac-

ing drum will rotate until a tab stop
attached to the drum reaches the tabulator pawl
mounted on the blocking lever (Fig. 42). As the
tab stop moves across the pawl, the pawl is
moved down, causing the blocking lever to rotate
about its mounting stud and releasing the oper-
ating lever extension link. The operating lever
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returns to its unoperated position. The latch
bail releases the stop lever arm, and the clutch
stop leverblocks further rotation of the spacing
clutch. The tabulator function slide arm returns
to its unoperated (rear) position when the func-
tion pawl is stripped from the function bar dur-
ing the normal operation of the function stripper
blade.

15.07 When the printing carriage nears the

right margin position, the spacing cut-
out lever (Fig. 42) on the spacing drum en-
gages the lower surface of the bail extension
pawl. The extension pawl and bail rotate to-
gether due to the pawl spring until the bail is
fully operated. When the transfer bail is in its
operated position, the space suppression slide
is operated, and further normal spacing is pre-
vented. If the clutch were to continue to rotate,
the spacing drum will continue to rotate after
the transfer bail reaches its operated position.
At this time, the bail reaches a fixed stop, but
the extension pawl pivots about the lower pivot
point, permitting the cut-out lever on the drum
to go by the pawl. The transfer bail and the ex-
tension pawl will then returnto their unoperated
position. When the carriage returns, the space
cut-out lever engages the upper surface of the
extension pawl, causing the pawl to pivot about
the mounting shaft until the cut-out lever is able
to go by the pawl. The extension pawl is then
returned to its unoperated position.

15.08 A set of contacts, the forward contacts

interrupting operation of an associated
transmitter distributor set during the tabula-
tion operation, the rear operating a motor hold
mechanism external tothe typing unit, are oper-
ated simultaneously when the operating lever is
in operating position.

VERTICAL TABULATION AND FORM OUT
(Fig. 44)

15.09 A number of form starter gears and in-
dex discs (Fig. 44) are available to adapt
sprocket feed typing units for form out accom-
modation of formstwo to fifteen inches inlength
with vertical tabulation in 1l-inch increments,
or of two to ten inches in length with vertical
tabulation in 1/2 inch increments. The form
starter gear and the index disc are selected for
the desired form length. The form out mech-
anism automatically advances a form tothe first
printing line on the succeeding form from any
point on the previous form. The vertical tabu-
lation mechanism advances a form to any pre-
determined position within the form.
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Figure 43 - Horizontal Tabulation

15.10 When the input signal code combination

representing form out is received, the
associated stunt box mechanism linkage moves
the form out slide forward. As a result, the
tabulator slide moves forward, moving the line

feed slide forward so that it unlatches the line
feed clutch. With the line feed clutch engaged,
movement of the form out slide is prevented by
the form out blocking lever, and the line feed
mechanism operates continuously.
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15.11 When the stop plate on the rotating disc

engages the pawl, the form out blocking
lever is moved upward, permitting the slides to
return to their unoperated positions. When this
occcurs, the line feed clutch is disengaged, and
the form out“operation is terminated.

15.12 The sequence of operation of vertical

tabulation is similar to that of the form
out mechanism. When the input signal code
combination representing vertical tabulation is
received, the associated stynt box mechanism
operates a vertical tabulator slide. The slide,
moving forward, engages the line feed slide,
which in turn engages the line feed clutch. The
vertical tabulator blocking lever retains the
vertical tabulator slide in the operated position,
and the line feed clutch is permitted to rotate
continuously.

15.13 The vertical tabulator slide remains in

the operated position until the stop plate
onthe disc engages thebail, which in turn raises
the blocking lever and allows the vertical tabu-
lation slide and the line feed slide to return to
their unoperated positions. The line feed clutch
is disengaged, and the function mechanism is
stripped to its unoperated position.

15.14 A set of transmitter control contacts

operate on both vertical tabulation and
form out cycling. The contacts contain an in-
sulated swinger that rides on an extension of
each blocking lever. When either blocking lever
is in the operated position, the contacts are
opened and, through external wiring, stop trans-
mission from the associated transmitter-dis-
tributor.

AUTOMATIC CARRIAGE RETURN-LINE FEED

15.18 The automatic carriagereturn-linefeed

feature operates through stunt box mech-
anism each time the type box carriage advances
to within one character of the right margin.
Should an operator fail to originate these func-
tions, this feature provides them automatically.

15.16 With the type box carriage advanced to

within one character of the right mar-
gin, the automatic carriage return bell crank is
tripped by an arm attached to the spacing drum
(Fig. 26). The bell crank turns clockwise and
positions the automatic carriage return-line
feed code bar, marked O, to the right. Two
identical function bars, each with a single code
projection are provided in the stunt box, adja-
cent to the carriage return and line feed func-
tion bars. The code bar normally blocks the

1SS 1, SECTION 573-115-100

function bars. When the automatic carriage re-~
turn-line feedcodebar is positioned to the right,
however, the function bars and their associated
pawls and levers operate. The carriage return
and line feedslide arms are operated, and cause
these functions to occur simultaneously.

LOCAL BACKSPACE

15.17 Eachtime the LOC BSP (local backspace)

key lever onthe associated keyboardunit
is operated, a backspace occurs at thelocal typ-
ing unit. The keylever, through an operating
bail and trip link engages the spacing clutch.
As the spacing eccentric assembly rotates, the
spacing feed pawl that is moving upward is pre-
vented from engaging the teeth on the spacing
drum by the action of the eccentric and the piv-
oting of the feed pawl on the back space cam-
ming bail. As a result, the spacing drum rotates
backward under spring tension, following the
feed pawl that is moving downward. After a
single backspace occurs, the spacing clutch is
disengaged by action of the trip link stripper,
which rides on the clutch cam disc.

UNSHIFT ON SPACE

15.18 Each timethe spacefunction signal code

is received, the unshift on space feature
automatically shifts the type box to the letters
position. A function bar and its function lever,
located adjacent to the letters-figures function
mechanism, operate upon receipt of the space
signal code. The function lever engages an ex-
tension of the letters function slide. Therefore,
when a spacing function occurs, letters shift
will also occur, in the manner described in 8.05.
This feature may be disabled by the adjustment
of a screw which raises the end of the function
pawl from the function bar.

SIGNAL BELL

15.19 The circuit to the signal bell magnet is

controlled by a set of normally-open
electrical contacts operated by the stunt box.
The function bar for the signal bell function has
six code lugs, five for the signal code combina-
tion, such as S or J, and one for the letters-
figures shift code bar. To select the signal bell
function, the letters-figures shift code bar must
be in or shifted to the figures position. Then,
each time the signal code combination for the
bell function is received, the function lever will
pulse the signal bell contact. If the letters-
figures codebar is in the lettersposition at this
time, it will block the signal bell function bar.
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at point G. The lever end of the secondary shoe
then bears against the drum at point H. The
drum drives this shoe upward so that it again
makes contact with the drum at point I. The
forces involved are multiplied at eachof the pre-
ceding steps. The aggregate force is applied
through the shoes to the lug J on the clutch cam
disc, and the disc and attached cam turn in uni-
son with the drum.

4.06 Disengagement is effected 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
seats 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

1SS 1, SECTION 573-139-100TC

Two-Stop Clutch Operation (Figure 10)
4.07 The operation of the two-stop clutch,
which is used exclusively on the func-
tion cam clutch of the two-shaft unit, is similar
to that of the one-stop clutch, the major differ-
ence being that it can be stopped after 180 de-
grees of rotation rather than 360 degrees. The
two-stop clutch is shown disengaged in Figure
10. When the stop arm is moved away from A,
the shoe lever disc under spring tension pivots
counterclockwise and carries with it the shoe
lever which engages the shoc lever disc at B.
The shoe lever moves the primary shoe to the
left and engagement is completed as described in
Paragraphs 4.05 and 4.06. After the cam
clutch rotates 180 degrees, the shoe lever disc
strikes the stop arm at A'. The shoe lever disc
and shoe lever are pivoted clockwise and the
clutch is disengaged as outlined in Paragraph
4, 06,

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-r1 UNIT1 UNI

1 UNIT~1 UNIT*1 UNIT91.42 UNITS

NO. 5 - MARKING OR SPACING
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FOR GRAPHICAL REPRESENTA -

M

7.42 UNITS OF TIME

+ TION OF LETTER '"Y",SEE FIG. 6
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(TYPICAL CHARACTER ARRANGEMENT)

Figure 7 - Code Chart
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B. Transfer

4.08 Near the end of selection, the transfer

mechanism moves the intelligence in the
form of a mechanical arrangement from the punch
slides to the function box and positioning mech-
anisms. Included in the mechanism are five
linkages, eachof 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.
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4,09 The linkages associated with the unse-

lected punch slides remainintheir unse-
lected positionasin Figures 11and 12. However,
the selected slides in moving to theé left, pivot
the associated transfer levers which, in turn,
move corresponding pulse beams clockwise (as
viewed from above). The selected beams allow
associated bell cranks under spring tension to
pivot counterclockwise and lift attached push-
bars. The pushbars, in turn, control the posi-
tioning mechanisms. In the period of the last
half of the functioncycle, the selected 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 crank, not associated
‘with a transfer linkage, is specifically con-
cerned with the letters-figures shift.

MOTION FOR TYPING AND PERFORATING
A. General

4.11 The motion of the main shaft is conveyed

to the mechanisms concerned with typing
and perforation by the function mechanism, which
is comprised of a cam clutch, a clutch trip as-
sembly (Figure 12) and a rocker bail (Figures
13 and 14).

SHOE SPRING

SHOE DRUM
LEVER
SPRINGS SECONDARY

PRIMARY

SHOE A\_SHOE LEVER DISC

SHOE LEVER STOP LUG

Figure 10 - Two-Stop Clutch




B. Function Cam Clutch and Clutch Trip As-
sembly

4.12 The trip assembly is shown in its unop-

erated condition in Figure 12. Through
codebar extensions and a clutch trip bar link,
Figure 12, operation of akevlever on an associ-
ated keyboard releases the punch slide latches
and trips the function clutch. A perforator trip
lever latch ispositioned underneath an extension
of the perforator trip lever. Whena keylever is
operated, the perforator trip lever latch rotatcs
amain trip lever counterclockwise. A reset bail
trip lever attached to the main trip lever lowers
the perforator reset bail and releases the punch
slides (4. 43); and an upper arm of the main trip
lever moves out of the way of a clutch release,
which falls against a down-stop and rotates a
trip shaft counterclockwise. Immediately, the
perforatortrip lever latch returnsto its unoper-
ated position, and the upper arm of the main trip
lever moves down against the release. When
the trip shaft is rotated by the release, it moves
an attached clutch trip lever out of engagement
with the clutch shoe lever. The clutch engages,
and the cam clutch begins itscycle. The internal
operation of the clutch is the same as that in
Paragraph 4.05.

4,13 About midway through the functioncycle,

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

C. Rocker Bail (Figures 13 and 14)

4,14 The function cams and the rocker bail

translate the rotation of the main shaft
into simple harmonic motion, which the rocker
bail distributes to the operating mechanisms of
the unit.

4,15 Since the nontyping perforator operates

only the mechanism for perforating tape,
a different rocker bailis 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:
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(a) Ribbon feed mechanism
(b) Perforator

(c) Correcting mechanism
(d) Function box

(e) Printing mechanism

BAR

BELL
CRANKS

NO. 4 PUNCH
SLIDE

Figure 11 - Transfer Mechanism
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Figure 12 - Function Cam Clutch and Clutch Trip Assembly

(f) Oscillating assembly

(g) Pushbarsoftheaxialand rotary position-
ing mechanisms

The bail is shownin its home position in Figure
13. Through each function cycle, the function
cams bear against the rollersand cause thebail
to rock to the right (as viewed from the rear in
Figure 14) during the first half of the cycle and
then back to the home position during the latter
part of the cycle.
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TYPING

A. General

4,17 Thecharacters used to type the received

intelligence - letters, figures, and sym-
bols representing various functions - are em-
bossed on the cylinderal surface of the metal
typewheel (Figure 15). During the function cycle,
the axial and rotary positioning mechanisms
(Figures 16 and 18), having received the intelli-




gence from the transfer mechanism, position the
wheel so that the character represented by the
received code combinatiornr 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 figures 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 degrees of rota-
tion.

OPERATING BLADE

MOUNTING BAIL

UPPER ROLLER

ISS 1, SECTION 573-139-100TC

B. Typewheel Positioning

General

4.18 A typical typewheel character arrange-

ment is shown in Figure 15 in which the
wheel's cylindrical surface is shown rolled out
into a plane. There are 16 longitudinal rows,
each of which is made up of four characters
numbered 0 to 4 from front to rear. The sur-
face is divided into two sections, a letters and
a figures, each containing eight rows. The fifth
row counterclockwise from the division line in
both sections is numbered 0. There are four
rows in one direction from 0 numbered 1 to 4
and designated as counterclockwise rows, and
three rows in the other direction numbered 1 to
3, designated as clockwise rows. It should be
noted that the clockwise and counterclockwise
modifiers refer to the direction of rotation of
the wheel to select the rows and not to their
position on the wheel.

RIBBON DRIVE ARM.
PERFORATOR DRIVE LINK

LIFTER ROLLER
(ON FUNCTION BOX)

CORRECTING
DRIVE LINK

OSCILLATING
DRIVE LINK

(Left Rear View)

LOWER ROLLER

| FUNCTION
CAMS

Q PRINTING
DRIVE LINK

ROCKER BAIL
SHAFT

Figure 13 - Typing Perforator Rocker Bail Assembly
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4.19 Each printing operation (excluding those
devoted to the letters-figures shift) be-
gins and ends with the typewheel in the home
position of the section containing the character
to be printed, ie, with the no. 0 character of the
no. 0 row at the point of contact of the print ham-
mer. {(Actually, inasmuch as the wheel is re-
tracted to show the last printed character (4. 27),
the no. 0 character is slightly to the rear, but
for this discussion it will be assumed that it is
at the point of contact.) During the printing op-
eration the axial and rotary positioning mecha-
nisms, transferring separate but simultaneous
motions to the wheel, position it so that the
character represented by the received code
combination is at the point of contact of the
hammer at the time of printing. The rotary
mechanism, which.is controlled by the no.
‘3, 4 and 5 selecting elements of the code,
revolves the wheel so as to select the proper
row; and the axial mechanism, which is gov-
erned by the no. 1 and 2 elements, moves it
forward and rearward along its axis so as to
select the proper character in the row. Ro-
tation of the typewheel to print in either the
letters or the figures section is controlled by
the no. 7 element of the code. The letters-
figures shift (4.33), which consists of rotat-
ing the wheel eight rows from the home posi-
tion of one section to that of the other, requires
a separate operation of the equipment and re-
sults in the printing of the letters or figures
symbol,
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4,20 Toillustrate the above, if the wheel isin
the figures 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, if the letter
"I" is to be printed, the signaling code for let-
ters must first be viewed to shift the typewheel
eight rows to the letters home position. Then
during the next operation it is rotated three
rows counterclockwise and moved forward two
characters so that '"I" is at the point of contact
of the hammer. Printing takes place, and the
wheel is then returned to the letters home po-
sition,

Rotary Positioning (Figures 16 and 17)

4.21 The rotary positioning mechanism re-
volves the typewheel so that the row
containing the character to be printed is aligned
with the print hammer at the time of printing.
Mounted on the front plate, the mechanism in-
cludes two eccentric assemblies as shown in
Figures 16 and 17. Each assembly includes a
primary shaft, a section of which is formed into
a pinion. A secondary shaft, mounted in the

primary and offset from its center, forms an
eccentric, referred to as the rear eccentric.
A portion of the secondary shaft is also a pin-
ion, and a crank pin mounted on its disc-like
forward surface forms a secondary, or front,
Each of the four pinions of the two

eccentric.
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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-
ion, and the no. 5 engages the right pinion. The
left front pinion is engaged by both the letters
and the figures pushbar.

4.22 The eccentric assemblies are linked to
a typewheel shaft by a 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 (Figure 18). A spur gear which meshes
with a typewheel rack rides on the shaft inabear-
ing housing. The shaftis free to move axially in
the housings and the spur gear, but flats in its
circumference which bear against flats in the
gear ensure its rotating when the gear rotates.
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4.23 When in response to a marking pulse a
pushbar is lifted by its bell crank, as
described in 4.07, the rocker bail operating
blade (see Figures 14 and 17) engages a slot in
the bar and moves it to the left during the first
part of the functioncycle. The bar, by means of
its rack and the mating pinion, rotates the asso-
ciated eccentric one-half revolution where it is
locked in position by a detent assembly while
printing takes place. When the bail rocks back
to the right during the latter part of the cycle,
it returns the bar and eccentric to their home
positions where the eccentric is again detented.
The preceding does not apply to the no. 5 push-
bar which is designed so that it is selected -
moved to the left - on spacing rather than on
marking, nor to the left front eccentric which




affects the letters-figures shift (4. 33). In both
assemblies one-half revolution of the rear ec-
centric results in its maximum vertical dis-
placement which is transferred through the
front eccentric to a crank pin. Similarly, one-
half revolution of the front eccentric results in
its maximum displacement being transferred to
the crank pin. If both eccentrics are rotated,
the displacement of the crank pin is equal to the
algebraic sum of the two displacements which
may bein either the same or opposite directions.
Both assemblies are so designed that, if the
displacement of the rear eccentric is taken to
be one unit, the displacement of the front ec-
centric is four units. Four permutations are
thus available: zero (neither eccentric dis-
placed), one unit (rear eccentric displaced),
four units (front eccentric displaced), and five
or threeunits depending on how the assembly is
set up (both eccentrics displaced).

ISS 1, SECTION 573-139-100TC

4.24 In the right assembly the home position
of the rear eccentric is down and the
home position of front eccentric is up (Figure
17). Thus their displacements are in opposite
directions - up for the rear and down for the
front - and their aggregate displacement is three
units downward. Any displacement occurring in
the right assembly is imparted to the typewheel
rack in equal quantity but opposite direction.
For example, if the no. 5 pushbar is selected,
it causes the right rear eccentric to be dis-
placed, and one unit of upward motion is trans-
ferred through a right output connecting rod to
the right end of a cross link (Figure 16). The
cross link pivots about a left output connecting
rod and at its left end imparts one unit of down-
ward displacement to the typewheel rack. The
rack rotates the spur gear, shaft and typewheel
one row of characters clockwise from the home
position, and theno. 1 clockwise row (Figure 15)

NO. 2 PUSHBAR

OPERATING BL
- -
ROCKER BAIL /‘\gz NO. 1 PUSHBAR
/ / o

‘i"

LOWER PINION
AXIAL CRANK PIN

AXIAL PRIMARY SHAFT
SECONDARY

SHAFT
FIGURES PUSHBAR

BELL CRANK
CRANK PIN

SECONDARY SHAFT

~<__NO. 4 PUSHBAR

~<~_ NO. 5 PUSHBAR

NS LETTERS PUSHBAR
/< ~~<_NO.3 PUSHBAR

~

Figure 17 - Pushbars and Eccentric Assemblies

Page 15




SECTION 573-139-100TC

NO. 2 PUSHBAR

ROCKER BAIL
ECCENTRIC ASSEMBLY
OUTPUT RACK

AXIAL SECTOR

OSCILLATING
BAIL

CORRECTING
CLAMD
ARM

TYPEWHEEL

e

AXIAL CORRECTING-
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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 five
type bars results in a three-row, counterclock-
wise rotation of the typewheel.

4,25 The home position of the left rear ec-

centric is up, and any displacement ap-
pearing in the left assembly is transferred to
the typewheel rack in double quantity in the
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same direction. When the no. 5 pushbar is
selected, the left rear eccentric is displaced
one unit downward. This movement is conveyed
through the left output connecting rod to the
approximate midpoint of the cross link. The
cross link pivots about the right output connect-
ing rod and its left end imparts two units of
downward movement tothe typewheel rack which
rotates the typewheel two rows clockwise from
its home position.

4,26 When both eccentric assemblies are dis-

placed, the motionoccurring in the type-
wheel rack is equal to the algebraic sum of the
motions resulting from each assembly. For ex-
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ample, if the no. 3, 4 and 5 pushbars are all
selected, three units of upward displacement
from the right assembly and two units of down-
ward displacement from the left assembly occur
as one unit (3-2 = 1) of upward displacement in
the rack and a counterclockwise rotation of one
row in the typewheel. If neither the no. 3, 4 nor
5 pushbar is selected, the mechanism remains
inactive and printing takes place in the no. 0
row. Excluding the left front eccentric, which
is only used for the letters-figures shift, there

OSCILLATING BAIL

TOGGLE
LINKS

OSCILLATING
DRIVE BAIL

OSCILLATING
DRIVE LINK

|~ ROCKER BAIL

PRINTING DRIVE LINK

PRINTING
TRIP LINK

are eight permutations available in the other
three eccentrics, making it possible to select
any of the eight rows in a given section (Figure
15).

Axial Positioning (Figures 17, 18 and 20)

4.27 The functions of the axial positioning

mechanism are to position thetypewheel
so that the proper character in the selected
row is aligned with the hammer at the time of
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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 output 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 so designed
that, if the displacement of the lower is taken
to be one unit, that of the upper is two units.
Again four permutations are available at the
crank pin: zero (neither eccentric displaced),
one unit (lower eccentric displaced), two units
(upper eccentric displaced), andthreeunits (both
eccentrics displaced).

4,29 If during a function cycle neither push-

bar is selected, no motion occurs in
the axial positioning mechanism with the ex-
ception of that resulting from the oscillating
assembly (4.30), and the no. 0 character of
the selected row is aligned with the hammer
at the time of printing (Figure 15). On the
other hand, if the no. 1 pushbar is selected,
it causes the lower eccentric to revolve and
one unit of displacement to be transferred by
the crank pin to the axial output rack. The
rack moves to the rear and passes the motion
to the axial sector which pivots counterclock-
wise (as viewed from above). The right end
of the sector, by means of a cylindrical rack
in the typewheel shaft, moves the typewheel
one character forward from its home position.
The no. 1 character is printed, and when the
pushbar reverts to its unselected position it
returns the axial linkage and typewheel to their
home positions. If the no. 2 pushbar is se-
lected, the'no. 2 character is printed, and if
both pushbars are selected, the no. 3 character
is printed. The cylindrical rackhas no lead, and
the shaft can thus be rotated while being moved

axially.

Page 19




SECTION 573-139-100TC

4.30 With each cycle of the function clutch,

an oscillating drive link transfers from
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 part of
the function cycle, if no axial pushbaris select-
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)

4.31 After the typewheel has been positioned

by the axial and rotary positioning mech-
anisms, the selected character is more accu-
rately aligned for printing by the correcting
mechanism which compensates for any play and
backlashin the positioning linkages. Each func-
tion cycle the rocker bail transfers motion
through a correcting drive link to a correcting
clamp and shaft (Figure 18). The shaft pivots a
rotary correcting lever (Figure 16) which is
equipped with anindentation that engages a tooth
in a typewheel rack. There is a tooth in the
rack for each row of characters (16 in all), and
they are so correlated with the typewheel that
when a tooth is engaged by the corrector, its
row is accurately aligned with the print hammer.
Axial correction, which is accomplished simul-
taneously, is similar to rotary correction: the
drivelink 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
drivelink 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 ofthe print hammer, which
occurs very latein thebail's stroke, it becomes
necessary to utilizethetime 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 slotinthe correcting drive link during
the early part of the cycle.

Letters-Figures Shift (Figures 16 and 19)

4,33 The purpose of the letters-figures shift

is to rotate the typewheel from the home
position of one sectionto that of the other (Figure
15). It is effected by means of the function box
mechanism which is made up of a number of
assemblies mounted on two plates located at the
upper rearof the typing reperforator (Figure 19).
When the unit is in the letters condition, as
shown in Figures 16 and 19, and the figures
code combination (12-45)is received, the trans-
fer mechanism sets up the figures arrangement
in the bell cranks during the selecting cycle
(4.08). Then, as the rocker bail moves from its
home position during the first part of the function
cycle, alifter roller, under spring pressure, fol-
lows a camming surface on the rear arm of the
bail (Figure 19). The lifter allows letters and
figures function blades to move down and, by
means of tines on their lower surface, feel for
an opening in the slotted upper arms of the bell
cranks.

4.34 The slot arrangement of the no. 1, 2, 4

and 5 bell cranks is identical and per-
mits the entry of both function blades when all
are selected. However, on receipt of the figures
code combination, the no. 3 bell crank permits
entry of the figures blade while blocking the
letters blade. In moving all the way down, the
figures blade encounters a projection of a fig-
ures arm assembly and causes the arm assem-
blies to shift f{rom their letters to figures posi-
tion. A yield arm extension attached to the
figures arm assembly pivots a figures exten-
sion arm away from the letters-figures bell
crank. A letters extension arm, under spring
tension, rotatesthe bell crank clockwise (Figure
19) and the bell crank lifts the letters and fig-
ures pushbars. As the bail reaches its extreme
position, the lifter is cammed up and raises the
function blades.

4.35 While the letters-figures bell crank is

being positioned by the function box, the
no, 1, 2 and 4 pushbars are selected, the type-
wheel is moved two rows clockwise and three




characters forward, and the figures symbol
is printed (4.21 - 4.27). On its return stroke,
the rocker bail operating blade encounters a
shoulder onthe figures pushbar (which was lifted
as described above) and moves the bar to the
rightas viewed from the front in Figures 16 and
17. The common pinion moves the letters push-
barto the left, and the left front eccentric shifts
fromits upto down position. Sincethetypewheel
has been displaced two rows clockwise during
the first part of the cycle, 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
cranks. As the bail nears its home position, a
trip post riding on the oscillating drive link
strikes a lock release arm, buckling the toggle
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-figures bell cranktolowertheletters
and figures pushbars. The wheel is rotated
two rows counterclockwise during the first part
of the cycle, and six more rows to the letters
home position during the last part of the cycle,
and the letters bar is moved to the right. The
primary two-row rotation of the typewheel,
which is made possible by selecting the no. 5
pushbar on spacing rather than marking, pro-
vides less throw and smoother operation than
would be possible if the complete eight-row
displacement were effected during the latter
part of the cycle. In each operation the lifter
permits the function blades to move down and
feel for an opening, except for the shift opera-
tions where they are blocked by slotted arms of
the bell cranks.

C. Printing (Figure 20)

4,37 After the typewheel has been positioned

and corrected, the printing mechanism
supplies the impact which drives the paper and
ribbon against the selected character. It effects
this operationby means of a 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 andis retained by
a printing latch in its upper position against the
tension of a relatively strong spring.
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4.38 The rocker bail, during the fore part of

the functioncycle, movesa printing drive
link to the right (as viewed from the rear in
Figure 20)and causes a pivot arm to rotate clock-
wise. The arm lowers a trip link which slides
in an elongated slot. Near the end of the rocker
bail's travel, the trip link pivots the latch which
releases the accelerator. Under the spring
tension, the accelerator snaps down and impels
the hammer upward. The face of the hammer
drives the tape and inked ribbon up against the
typewheel and imprints the selected character
on the tape. The accelerator does not follow the
hammer through the complete printing stroke.
Near the end of its travel, the accelerator en-
counters a projection on a latch bracket, and
inertia carries the hammer the rest of the way.
As the rocker bail returns to its home position,
it causes the trip link to move up, release the
latch, and return the accelerator to its latched
position.

D. Ribbon Feeding (Figure 21)

4,39 The characters are typed 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, astherocker

bail nears the end of its left travel, a
roller mounted onitsforward arm pivots a drive
arm clockwise. The drive arm lifts a feed pawl
which advances the ribbon by rotating a ratchet
on one of the ribbon spools one tooth. A retain-
ing pawlunder spring tension detentsthe ratchet
while the feed pawl, during the latter part of the
function cycle, is lowered so as to engage the
next tooth. Each operation, the ribbon 1s ad-
vanced in this manner until the ribbon feed mech-
anism is reversed.

4.41 When a spool is almost depleted, a rivet

in the ribbon encounters pins on the re-
versing arm, and the stress applied through the
ribbon as it is rolled on the other spool pivots
the arm. As the pawl assembly is lowered at
the end of the next operation, an extension strikes
the reversing arm, andthe pawlis shifted against
the other ribbon spool ratchet. The pawl's
rounded lower extension pivotsa reversing lever
which shifts the retaining pawl so thatit engages
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Figure 22 - Perforating Mechanism — Fully-Perforated Unit
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the opposite ratchet. The ribbon will then feed
in the opposite direction until again reversed.
A detent holdsthe reversing arm in positionuntil
its next reversal.

TAPE PERFORATING AND FEEDING
A. General

4,42 Theperforating mechanism punches feed

holes, advances the tape, and perforates
combinations of code holes corresponding to the
code combinations received from the keyboard.
Intelligence is received from the keyboard by the
punch slides, which select proper pinsin a punch
blockassembly (Figures 22 and 23). Motion from
the rocker bail is distributed to the pins and the
tape feeding parts by a main bail assembly which

includes a toggle bail, toggle shaft, slide post,

toggle links, drag links, and the punch slide
reset bail.

B. DPerforating — Fully-Perforated Units (Fig-
ure 22)

4.43 After selection, the resetbail is lowered

andreleasesthefive punch slides (Figure
22). The selected slides move to the left, and the
unselected slides are retained to the right by
theirlatches. 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 first part of the
function cycle, the rocker bail moves to the
left and, by means of a drive link and rocker
arm, rotates the toggle shaft and bail counter-
clockwise. Toggle links attached to the front and
rear of the bail lift the slide post and move the
reset bail to the left. The selected slides are
carried upward by the post and force the asso-
ciated pins through the tape. The slides pivot
about the same point as the drag links, and thus
become anintegral partofthe 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 dieblock
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above the tape, through whichthe 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 carriesthe chad punched from the
tape into a chad container.

C. Perforating — Chadless Units (Figure 23)

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

operation of the chadless punch is the
same asthat for the fully perforated unit. After
selection, the reset bailislowered and releases
the five punch slides (Figure 23). The selected
slides movetothe 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 cycle, the rocker bail moves to
the left and, by means of a drivelink and rocker
arm, rotates the toggle shaft and bail counter-
clockwise. Toggle links, attached to the front
and rear of the bail, lift the slide post and move
the resetbailto theleft. The selected slides are
carried upward by the post and forcethe associ-
ated pins throughthetape. The slides pivot about
the same point as the drag links, and thusbecome
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 to the
right by the toggle links, drives the slides back
totheir unselected positions where it 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 to
permit the bail to serve as a downstop for the
pins, and thus hold them in the block. A com-
pression spring is mounted on the no. 3 punch
pin, and four tension springs are hooked to the
slide post and the retractor bail. The main bail
assembly, ‘retractor bail, and selected slides
and punch pins move as a unit during the perfo-
rating stroke, and the retractor bail tension
springs are not part of the load on the toggle
shaft. The openings in the block above the tape,
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Figure 23 - Perforating Mechanism — Chadless Tape Unit




through which the selected pins protrude, are
semicircular, so that only the rear portion of
the hole is severed.

D. Feeding — Fully-Periforated and Chadless
Units

4,48 Tape feeding is accomplished after per-

foration duringthe last half of each func-
tion cycle. The tape is threaded down through a
tape guide and then up between a feed wheel and
die wheel (Figures 22 and 23). A feed pawl
driven by the toggle bail acts upon a ratchet and
rotates the feed wheel which, by means of pins
and a slot in the die wheel, advantes the tape
one character at a time. A detent, with a roller
that rides on the ratchet, holds the feed wheel
and tape in position during perforation. The
detent and feed pawl springs are so positioned
that the pressure of the detent on the ratchet is
high during the first half of the cycle (to hold
the tape in position during perforation), but is
low during idling and the last half of the cycle,
to facilitate tape threading and feeding. A tape
shoe retains the tape on the feed wheel and a
guide spring holds it back against a reference
block so that the feed holes are punched a uni-
form distance from the edge. The tapeis stripped
from the feed wheel by a stripper plate, passes
into the punch block where it is printed and
perforated, and finally emerges at the left. A
guide spring, by holding the tape back against a
reference surface on the block, maintains a
uniform relationship between the code perfora-
tions and the edge of the tape.

5. VARIABLE FEATURES
BACKSPACE MECHANISMS (Figures 4 and 24)

A. General

5.01 The backspace mechanism stepsthe tape

back through the punch block in order to
delete perforated errors. The erroneously per-
forated code combination in the retracted tape
is then obliterated by perforating the letters
code combination in its place. The backspace
mechanism may be operated manually or it may
include power drive. The mechanism used with
chadless tape differs from that used with fully
perforated tape in that it contains a tape rake
for depressing the chad, The mechanisms are
shown in Figure 24,
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B. Manual Backspace (Fully~-Perforated Tape)

5.02 Depressing the handle of the backspacing

bell crank disengagesthe perforatorfeed
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 shaft, moves to
the right, This action causes the bell crank
handle to be depressed through a system of
linkages between the drive link latch and the
bell crank. The subsequent operation is as de-
scribed in Paragraphs 5.02 and 5. 03.

CODE READING CONTACT MECHANISM (Fig-
ure 25)

5.05 These contacts are used to electrically

read the code combinations being perfo-
rated. The code information is fed to external
electrical circuits for end use. The mechanism
consists of a bank of five make-type contacts
mounted adjacenttothe perforator punch slides.
Each contact is actuated by its associated punch
slide. Inthe perforator stop position, each code
reading contactis held open by. engagement with
aninsulator onits associated punch slide. When
the selected punch slides movetowardthe punch
block during the selection cycle, the associated
contacts close. The resulting electrical output
consists of spacing and marking pulses corre-
sponding to the code combinations being perfo-
rated.
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Figure 24 - Backspace Mechanism




CODE READING
CONTACTS

INSULATOR

) @

: / SWINGER

PUNCH SLIDE

PUNCH SLIDE LATCH

Figure 25 - Code Reading Contact
Mechanism

AUXILIARY TIMING CONTACT MECHANISM
(Figure 26)

5.06 This contact provides electrical pulses

which are synchronized with the code
reading contact pulses for circuitry control
purposes. The mechanism consists essentially
of a signal contact pile-up of the break-before-
make type and a contact bail and cam follower
arm. The mechanism is mounted to the frame
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AUXILIARY TIMING

MOUNTING CONTACTS

BRACKET

INSULATOR

CONTACT BAIL
SPRING

CONTACT
BAIL

CAM FOLLOWER ARM

PERFORATOR CAM

Figure 26 - Auxiliary Timing Contact
Mechanism

of the perforator so that the cam follower arm
is actuated by the perforator function 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 follower
falls and the contact bail engages the swinger
insulator to close the contacts at the left. On
the second half of the cam cycle, the cam engages
the cam follower roller and restores the contacts
to their normal stop positions.

Page 27
27 Pages

























> >
‘e

-

L R R EEEREEERE R E N

}
> > ) y 1} >
» ) 3 ] ¥ >

CODE-] CHARACTER

v e [N .
¥ oy D)) 3 })))> > >
>

> P 2 4 )

PRINTED CHADLESS TAPE

ISS 1, SECTION 573-127-101TC

AR NN NERRJ !‘t#)l&.ll"i"x

T

’
)
)
)

ot

> >

LARRRRALRRRTDYV VYWY e THISe | SsPRINTEDRCHADLE SSs T APE =12 ALZ3456 7890V VYV Y Y RRLA LAY
BANNY
N

XX
}))
}))>
2D

| 10 CHARACTERS

PRINTED CHARACTER IS 6 SPACES
BEHIND ITS PERFORATED CODE PER INCH
COMBINATION ~————DIRECTION OF TAPE FEED ‘

Y3232 20 | S § ID IR R I I NN T 233)32))3))>

133233323 > > > > > > B > 2B 2D2PRIRINDDD .
LRI R S IR R IR BRI A I AR EEERESEEE LR E R PR SEE BN ENEENENRERNIERNENEENEZ N EZEN IR NENIIE NI I I I N

332321380232 33322002 I BN T A » DD AN SR RENERERY | ‘

32333 3p 23 > > » > 2)12)3)3)))»

IRERERI BRE RS | I » 33F 33 33233312 DDMDP

CHADLESS TAPE L11/16 INCH

TAPE FEED HOLES WIDE
0800000000006000860 e o o oo ® 0 00 0 0. 0 0 00 5 00000000090008 00
000000000000 80080 ¢ ¢ o ® oo ee® o & oo 00 000000000000 & S0
‘C0..Q.CO0.00.0.00‘0"0..C.0.I....g.;...'.................OOOQOQ....'O.....Q..OQ
0086000000000 0000 0000000 60 ¢ 006 ‘¢ 0000 000 o o © 00000000 o ([ 11
2080600080000 0008 ‘ e & @ oo o eo0e® ° 0000000000 L3 ®
8006308000000 00000 : e o0 o ese o U2 ) ® O 000000000000 89 O

FULLY PERFORATED TAPE

Figure 4 - Standard 5-Level Perforated Tapes

A. Control Circuits

2.06 The control circuit (clutch trip magnet)
operates from the following power
sources:

(a) 115 v ac +10% 60 cycles.

(b) 120 v dc +10% with suitable external re-
sistance.

(c) 50 vdc +10% with suitable external re-
sistance.

2,07 The tight-tape, tape-out, and manual

control mechanisms operate contact as-
semblies which are in series with the clutch
trip magnet assembly. Actuation of any one of
these devices opens the clutch trip magnet cir-
cuit, causing the clutch to become disengaged,
and the transmitter to go into an idle line con-
dition.

Note: Overload protection must be provided
externally to the unit.

CONTROL LEVER

TAPE LID

TAPE LID
RELEASE

TIGHT-TAPE BAIL

Figure 5 - Tape Guideplate
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Figure 6 - Start-Stop Signaling Code
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Figure 7 - Functional Block Diagram of
Transmitter Distributor Unit
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B. Signal Circuit

2.08 The signal contacts in the signal gener-
ator operate efficiently at a signal line
current of:

60 milliamperes +10% dc
20 milliamperes +10% dc

2.09 The signal code transmitted is a 5- or

6-level start-stop neutral code (Figure
6) consisting of current and no-current intervals
orpulses. A marking pulseis a measured inter-
val of time during whichcurrentflowis permitted
throughthe closure of a contact. A spacing pulse
is a measured interval of time during which the
current flow is interrupted through the opening
ofa contact. The start and stop pulses are nec-
essary to keepthe receiving apparatus synchro-
nized with the transmitter.

3. TECHNICAL DATA
OPERATING

3.01 Operating data for the unit includes:

Code . ....¢ceiiveiinnn 5- or 6-level.

Operating speeds . .. various speeds up to
100 wpm. Speedis varied by making external
gear changes.

Tape ...... chadless or fully perforated.

Motor power . . . from external motor unit.

ELECTRICAL

3.02 Electrical requirements for the clutch

trip magnets can be summarized as fol-
lows with the control circuit operating from the
following.external sources:

(a) 115 v dc +10% 60 cycles.
(b) 120 v dc +10% with suitable external

resistance.
() 50 v dc +10% with suitable external
resistance.
PHYSICAL
3.03 Theapproximate physical dimensions for
the unit are:
Width. . ........... . 7-1/2 inches
Depth. . e vov v v . 3-5/8 inches
Height ............... 5 inches
Weight . .......... . 7 pounds
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4. GENERAL OPERATION

4,01 The following paragraphs describe the

general operation of the 28 transmitter
distributor unit. In conjunction withthese para-
graphs see Figure 6, Functional Block Diagram
of Transmitter Distributor Unit for pertinent
information about unit operation.

4,02 Theoperating cycle starts with the trans-

mitter distributor in the idle signal line
condition, the drive motor running, tape in the
unit, and the external portions of the transmit-
ter distributor circuits complete. Move the
control lever (Figures 5 and 8) tothe RUN posi-
tion. This positioning energizes the clutch trip
magnet by completing the circuit through the
start-stop and tight-tape contact assembly.
Thus, the contact closes to complete the clutch
trip magnet circuit, energizes the magnet, and
pullsthe armature up. The armaturebail exten-
sion (Figure 9) cams the main bail latchlever
about its pivot post to release the main bail.

4.03 The clutch tripbail is reset by an eccen-

tric on the main bail. The eccentric
rides in the slot of the cluich tripbail. When
the eccentric on the spring biased main bail
cams the clutch tripbail, the tripbail, in turn,
moves the clutchtriplever (Figure 9) away from
its latch. When the main bail is released, the
clutch tripbail is also released by the intercon-
nection. The main bail swings up drawn by the
main bail spring and causes two actions to occur.

4.04 First, the main bail raises the feed pawl

(Figure 10) one tooth on the feed wheel
ratchet. Secondly, the main bail permits the
sensing pins to rise to read the perforations in
the tape. If any of the sensing pins sense a per-
foration in the tape they extend upward through
the perforations until stopped by the spacer on
the main bail, and in extending upward rotate
their associated transfer levers up.

4.05 In rotating upward, the transfer lever

extensions are brought above the line of
action of the blade on the locking bail. If any of
the sensing pins do not sense a perforation inthe
tape, the associated transfer levers remain
stationary. The extensions on these transfer
levers remain below the line of action of the
locking blade on the locking bail (Figure 11).

4.06 During the movement of the main bail,

the clutch tripbail pivots on its axis and
pushes the cluich trip lever away from the shoe
release lever to engage the clutch and start the
camshaft rotating (Figure 9).
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4.07 As the camshaft continues its rotation,

the high part of the locking bail cam
moves away from the locking bail and permits
the locking bail to be pulled up by its spring. In
its upward travel, the locking blade of the bail
is positioned between the lower extension of the
selected transfer levers and locks them into
position (Figure 11).

4,08 Further rotation of the main shaft moves
the lobe of the start cam into position so
it cams its respective transfer lever. Since the
start transfer lever has no sensing pin, the lever
isalways in the spacing position. The starttrans-
ferlever upper finger hooksthe upper side of the
transfer bail and causes it to pivot clockwise.
The transfer bail extension (Figure 12) moves
the signal generator drivelink causing thetoggle
to openthe marking contactand closethe spacing
contact in the signal generator contactassembly.
The extension, in moving to the spacing position,
forces the marking latch on the stabilizer (Fig-
ure 13) out of its way and continues its travel
far enough to let the spacing latch fall into the
latching position simulating a detent action.

4.09 The shaft continues its rotation until the
cam forthe first pulse (Figure 14) cams
its transfer lever. Depending on the position of

START-STOP AND TIGHT-TAPE
CONTACT ASSEMBLY

TIGHT-TAPE INTERMEDIATE
ARM ASSEMBLY

TIGHT-TAPE CONTACT

the transfer lever finger, upper or lower, the
transfer bail (Figure 15) is rotated if the pulse
to betransmitted is not the same asthe preced-
ing pulse. If the preceding pulseisthe same, no
action occurs because the bail has previously
been rotated. However, if the preceding is dif-
ferent, the extension on the transfer bail moves
the drive link and causes the toggle to open the
closed contact and close the open contact. The
extension also forces its way past the latch and
continues its way until the opposite latch on the
stabilizer can fall into position.

4.10 The action of the cams for the second,

third, fourth, and fifth pulses follow the
action of the first pulse in order and repeat the
same action as described for the first pulse
(Figure 14).

4.11 The cam for the stop pulse follows that

of the fifth pulse and the train of action
is the same asthat of the first pulse except that
the stop pulse has no sensing pin, anditstransfer
lever is blocked. Thus, its lower finger always
hooks the transfer bail causing a marking pulse
on the completion of each character.

4,12 The tape feed pawl (Figure 17) advances
the tape feed ratchet one tooth against
the action of the ratchet detent roller. The tape

START-STOP BAIL

CONTROL LEVER
OPERATING ARM

TIGHT OR TANGLED

Figure 8 - Start-Stop and Tight-Tape Switch Mechanisms
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Figure 9 - Function Control Mechanism
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W FEED PAWL SPRING
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Figure 10 - Tape Feed Mechanism (Rear View)

feed ratchet is part of the tape feed wheel. The
tape feed wheel advances the tape one character.
The ratchet detent roller bears between two
teeth on the ratchet and serves to hold the feed
wheel and tape in position during the sensing
portion of the operating cycle.

4.13 Since the clutch tripbail does not latch,

the drive arm moves again to its upper
position. In so doing, repetition occurs when
the mainbail swingsup, and the main shaft starts
to rotate until the unit runs out of tape.

STOPPING THE ACTION

4.14 The code sensing pins cannot differentiate

between a notape condition and perfora-
tions; therefore, the unit operates as if five
perforations were sensed and goes through the
actions previously described. However, if the
tape-out sensing pin sensesthat there is notape
in the unit, the tape-out pin moves upward, lift-
ing the swinger pad of the tape-out contact as-
sembly and opens the clutchtrip magnet circuit.

4.15 Since the tape out contacts are in series

with the start-stop and tight-tape con-
tacts, the clutch trip magnet becomes de-ener-
gized and releases its armature. This action

Page 12

permits the armature extension to pivot out of
its blocking position and allows the main bail
latchlever to be moved by its spring (Figure 9).

4.16 Asthe mainbail islatched, theclutchtrip

lever blocksthe clutch shoelever. When
the clutch shoe lever is blocked the inertia of
the mechanism causes the clutch to rotate far
enough to permit the clutch latch to fall into the
notch on the clutch cam disc.

5. CLUTCH OPERATION
A. Clutch Engaged

5.01 The clutch is engaged (Figure 18) by

releasing the lower end of lever B. The
upper end of lever B pivots aboutits ear C (which
bears against the upper end of the secondary shoe)
and moves its ear D, and the upper end of the
primary shoe, toward the left until the shoe
makes contact with the drum at point E. As the
drum turns counterclockwise, it drives the pri-
mary shoe downward, so that it again makes
contact with the drum, this time at point F.
There, the combined forces acting on the pri-
mary shoe cause it to push against the secondary
shoe at point G. The lower endof the secondary
shoe thenbearsagainst the drumat point H. The
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Figure 11 - Locking Bail and Transfer Lever Mechanisms
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Figure 12 - Transfer Lever and Signal Generator Mechanisms
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revolving drum acts to drive this shoe upward
so that it again makes contact with the drum at
point I. Since theforces involved are multiplied
at each succeeding step, the final force developed
at point I is very great. This force is applied
to the lug J on the clutch cam disc causing it to
turn in step with the drum. The cam disc onthe
clutch, connected to the camshaft, imparts a
rotary motion to the cam assembly.

B. Clutch Disengaged

5.02 The clutch is disengaged (Figure 19) by

bringing together lug A on the clutchcam
disc and the lower end of the clutch shoe lever
B. The upper endof lever B pivots aboutits ear
C and allows its other ear D to movetoward the
right. The upper spring then pulls thetwo shoes
together and away from the drum.

6. TAPE LID OPERATION

A. Opening

6.01 When the tape lid release plunger (Fig-
ure 20) is pressed, the shaft portion of
the plunger presses against the tape lid plunger

TRANSFER BAIL
STABILIZER | EXTENSION

SPRING

MARKING LATCH SPACING LATCH

Al
‘\\\.-!\\“ Ty

MOUNTING
SCREWS

FRONT PLATE
Figure 13 - Transfer Bail Stabilizer
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MAIN BAIL ECCENTRIC

LOCKING BAIL CAM

START CAM
STOP CAM

4 NO. 1 CAM
. 2 CAM
NO. CLUTCH
NO. 3 CAM ASSEMBLY
NO. 4 CAM
NO. 5 CAM

Figure 14 - Clutch Camshaft Assembly

bail extension causing the bail to pivot. The
bail, in pivoting, moves its latching extension
from under the tape lid latching post to swing
down under action of its spring. Sincethe latch-
ing post is mounted on the tape lid behind the
pivot point and below the tape guideplate, it
causes the main part of the tapelid to swing up-
ward (open) when the post swings downward.

B. Closing

6.02 The tapelidis manually closed by press-

ing it down against the tape guideplate.
Asthe tape lidis closed, thelatching post swings
up and cams the latching extension out ofits way
until it passesthe endof the extension whichthen
is pulled under the post, by springaction, latch-~
ing the post and tape lid.

7. CONTROL LEVER
RUN POSITION

7.01 To start transmission, the transmitter

distributor unit must be in an idle signal
line condition, the drive motor running, tape in
the unit, and the external portions of the trans-
mitter distributor circuits complete, -Move the
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Figure 17 - Freewheeling and Tape-Out Mechanisms
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Figure 18 - Clutch — Engaged
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PRIMARY SHOE
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Figure 19 - Clutch — Disengaged




control lever to the RUN position. This posi-
tioning energizes the clutch trip magnet by com-
pleting the circuit through the start-stop and
tight-tape contact assembly. Thus, the contact
closes to complete the clutch trip magnetcircuit,
energizes the magnet, and pulls the armature
up. The armature bail extension then cams the
main bail latchlever about its pivot post to re-
lease the main bail.

STOP POSITION

7.02 When the control lever is pushed to its

center or STOP position, the cam surface
of thelever cams the start-stoplever bail caus-
ing the bail to pivot. As the bail pivots, its
extension cams the swinger pad upward on the
start-stop contact assembly opening the contacts.
This action breaks the circuit to the clutch mag-
net assembly causing the armature to drop to
its unattracted (unenergized) position.

FREE POSITION

7.03 When the CONTROL lever is placed in

the FREE position, ie, freewheeling
position, the cam surface of the lever cams the
start-stop lever bail causing the bail to pivot.
Asthe bail pivots, its extension cams the swinger
pad on the start-stop assembly upward opening

TAPE GUIDEPLATE
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the contacts, and breaking the circuit to the
clutch magnet assembly. The start-stop lever
pushesthe feed pawl and the ratchet detent roller
away from the feed ratchet allowing the feed
wheel to rotate freely.

7.04 The start-stoplever extensionalso cams

the intermediate bail extensionarm which
rotates the intermediate bail. The intermediate
bail, in rotating, allows the spring-loaded tape-
out pin depressor bail to follow. The depressor
bail withits mechanism is mounted on a bracket
attached to the front plate. The result of this
camming actionisthe depressing of the tape-out
sensing pin to a flush or below flush position
relative to the tape guideplate. The position of
the tape-out sensing pin allows free passage of
the tape under the tape lid (Figure 5).

8. TAPE CONDITIONS
TIGHT OR TANGLED TAPE

8.01 A tight or tangled tape raises the tight

tape bailarm (Figure 5). The bail pivots
and its extension cams the tight-tape intermedi-
ate arm assembly to which the tight tape arm
isattached. When the arm assembly is cammed,
the associated tight tape arm lifts the swinger
on the start-stop, tight-tape contact assembly

E LID RELEASE PLUNGER

/\\ TAPE LID
< 0’
/ K
9

G\ )
g\; R —~#<-TAPE LID
X @®

’._)\

i LATCHING POST
\‘7 /L . PL,UNGER BAIL

Figure 20 - Tape Lid Mechanism (Bottom View)
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up, opening the clutchtrip magnet circuit, caus-
ing transmission to stop.

TAPE-OUT SENSING PIN

8.02 The tape-out sensing pin (Figure 17) is
to the right and slightly forward of the
five aligned tape sensing pins. When the tape-

out sensing pin is in a depressed position, the

circuit is closed, and the unit transmits. Thus,

Page 20
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with tape in the unit and the tape lid down, the
tape holds the tape-out pin in a depressed posi-
tion and the circuit is complete.

8.03 When no tape is present, the tape-out

sensing pinthrustsupinto a hole provided
in the tape lid. The rising of the pin opens the
tape-out assembly contacts, which opens the
clutch magnet circuit, and transmission stops.






















SIGNALING CODE (Fig. 5)

3.01 The typing reperforator operates on the

principle of electromechanical conver-
sion of message characters (see Fig. 5) in
terms of a signal code. Teletypewriter equip-
ment utilize the Baudot code, a five-unit start-
stop signaling code, in which each character or
function is represented by a combination of
marking current and spacing current time in-
tervals. In a polar signal circuit, intervals dur-
ing which current flows in a positive direction
are referred to as marking elements, and in-
tervals during which current flows in the oppo-
site direction as spacing elements. In a neutral
signal circuit, intervals during which current
flows in the circuit are referred to as marking
elements, and intervals during which no current
flows as spacing elements.

3.02 Every code combination includes five

elements that carrythe intelligence, each
of which may be either marking or spacing. The
intelligence elements are preceded by a start

7.42 -UNIT TRANSMISSION PATTERN
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element (always spacing) and are followed by a
stop element (always marking). The start and
stop elements provide for mechanical synchro-
nization between the transmitting and receiving
equipment. A graphic illustration of the mark-
ing and spacing element in each sequence ap-
pears in Fig. 5. All five elements are marked
in the letters code. The blank code is comprised
of five spacing elements.

3.03 The total number of permutations of a

five unit code is two to the fifth power,
or 32. In order to transmit more than 32 char-
acters and functions, a letters-figures shift op-
eration is designed into the equipment. This
permits each permutation, excluding those used
to shift and unshift the apparatus, to represent
two characters or functions.

3.04 The typing reperforator may operate with

a 7.00, 7.42, or 7.50 unit transmission
pattern (see Operating Speeds in par. 3). The
signaling frequency is expressed in dot cycles
per-second, one cycle consisting of a positive

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

NO, 5 - MARKING OR SPACING
STOP - ALWAYS MARKING

1 UNIT-F1 Uﬁ'l’&fﬁrr 1 UNIT-F1 UNIT+1 UNIT41.42 UNITS

FOR GRAPHICAL REPRESENTA-

7.48 UNITS OF TIME

TION OF LETTER "Y",SEE FIG. 6

a.

FIGURES —12lis(3itlalzAe ]|« Jsiglvialalsitlil2] /sl |n|<|=|n |V A
x uwr
giwio el

LETTERS alBiciole|FiGlHli]d]K NOPORSTuvwxvzéd‘_‘,gzg

| el e ee o0 e o e o000 o0
2 |@ ® o0 e L I J ® 00 [ J o0
FEED HOLES|ojojojojojo|ojcjojo|ojlojojolojo]jojolojo]o]o]jolofolojolo]olo]lo]o
3 ® ¢ 00 (& oe e (& 00 (e 30
4 900 09 o0 |00 ® e |0 @ @0
5 ® e e o0 900 o 00000 e e

(TYPICAL CHARACTER ARRANGEMENT) b.

Figure 5 - Signaling Code
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current pulse followed by a negative current
pulse. The equipment speed in baud is equal to
twice the frequency. Speed in words per minute
is roughly equivalent to one-sixth the operations
per minute.

3.05 Marking elements in the intelligence code

are represented by holes and spacing
elements by the absence of holes. The row of
smaller holes between the second and third
levels are tape feed holes and do not enter into
the code permutation.

4. GENERAL OUTLINE OF OPERATION

4.01 The relationship of the operating mech-

anisms of the 28 typing reperforator are
illustrated in the block diagram (Fig. 6). Rotary
motion from an external source is applied tothe
main shaft through a sprocket drivenby a timing
belt (Fig. 7). The main shaft rotates constantly
as long as the unit is under power. An 0.020 or
0.060 ampere signal to the selector magnet is
externally supplied. External electrical cir-
cuitry is supplied through a 36-point connector
at the rear of the unit (see Fig. 3).

4.02 The signaling code combinations, such

as the combination representing the
graphic Y, plotted at the left of Fig. 6, are ap-
plied to the selecting mechanism. The start
pulse of each code combination causes the se-
lector, through a trip assembly, to trip the se-
lecting cam-clutch. The main shaft then im-
parts motion to the cam-clutch throughout the
selecting cycle. The cam-clutch mechanism,
in turn, transfers timed motion to the selector,
which converts the intelligence pulses of the code
combination into a corresponding mechanical
arrangement. Near the end of the selecting cy-
cle, the cam-clutch actuates the function trip
assembly. The latter trips the function cam-
clutch to operate the printing and perforating
mechanisms. The selecting cam-clutch is then
disengaged and remains inoperative until the
next code combination is received.

4.03 The function cam-clutch, driven by the

main shaft, imparts motion to the rocker
bail throughout the function cycle. The rocker
bail transfers the motion to the perforating
mechanism, the positioning mechanisms, the
tape feed mechanism and the printing mech-
anism.

4.04 The transfer mechanism, having received
their arrangement from the selector,
causes positioning of the axial and rotary posi-
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tioning mechanisms, which select the type-wheel
character to be printed.

4.05 The punch slides, having received their

arrangement from the selector, cause
the punch pins to perforate code holes in the
tape corresponding to the code pulses received
bythe selecting mechanism. Late in the function
cycle, the tape feed parts advance the tape one
character space. The function cam-clutch is
then disengaged and remains stationary until
again tripped by the selecting cam-clutch or by
a tape feed-out mechanism. The operations of
the reperforator may overlap if the code com-
binations are being received fast enough. For
example, while the perforating mechanism is
punching the code combination, advancing the
tape and the printing mechanism is printing, the
selecting mechanism may be processing the
next code combination.

5. SELECTION
GENERAL

5.01 The selecting mechanism, made up of a

selector (5.07), a clutch trip assembly
(Fig. 8) and a cam-~clutch (Fig. 7), translates the
signaling code combinations into mechanical
arrangements which govern tape printing and
perforation. The electrical pulses comprising
each code combination are applied to a magnet
of the selector. The magnet, through an arma-
ture, controls the clutch trip assembly and the
parts associated with translation. The cam-
clutch transfers timed motion to the selector
and also trips the function cam-clutch. By
means of a range finder assembly (Fig. 8), the
selecting mechanism can be adjusted to sample
the code elements at the most favorable time
for optimum operation. The mechanical ar-
rangements produced by the selecting mechan-
ism are passed on through the transfer mech-
anism to control the positioning and printing
mechanisms (5.12) and through the punch slides
to control the perforating mechanism (5.09).

RECEPTION AND TRANSLATION

A, Selecting Cam-Clutch and Trip Assembly
(Fig. 7 and 8)

5.02 The selecting cam-clutch assembly in-

cludes (from right to left in Fig. 7) the
clutch, the stop arm bail cam, the fifth, the
fourth and the third selector cams, the cams for
the spacing and the marking lock levers, the
second and the first selector cams, the selector
reset bail cam and the function trip cam. The
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CODE REPRESENTATION OF LETTER "Y' ~ SELECTING MECHANISM]
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START| 1 2 | 3| 4 5 | sTOP
L PUNCH
R N G SN SN SEED S D GED N NN N S s o amn mee @m SELECTOR e SLIDES
SIGNAL LINE
TAPE
R RS R CESERTIE
TRIP FEED PARTS
ASSEMBLY
' o
KEY °
— TRANSFER FUNCTION BO vy
(ELECTRICAL) (MECHANICAL) SELECTING MECHANISM MECHANISM °
- ae o en mpummsnzass TRANSFER OF INTELLIGENCE lcaM-CLUTCH N 5
(ELECTRICAL) (MECHANICAL) ASSEMBLY ° L
- cam o eew cmpPpomsmmsesmes  TRANSFER OF POWER OR MOTION T ROTARY s :
POSITIONING § =
- MECHANICAL CONNECTION MECHANISM §
Y 4 :
AXIAL il Bi
POSITIONING b TYPEWHEEL
R MECHANISM
FUNCTION 4
MECHANISM
I
'y
TRIP CORRECTING
PRINTING
ASSEMBLY MECHANISM
‘ ! MECHANISM
POWER DRIVE
- o = =p= MOTOR UNIT piSappa \ipprsrcns sl MAIN SHAFT
SWITCH
FUNCTION ROCKER _ hebemmemm
AM-CLUTCHmmjp=a  BAIL
’ ASSEMBLY P e
. ASSEMBLY :
RIBBON FEED

MECHANISM

Figure 6 - 28 Typing Reperforator Unit, Block Diagram
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SELECTING CAM-CLUTCH
X

L

NO. 1 SELECTOR CAM

RESET BAIL CAM

MARKING LOCK LEVER CAM

SPACING LOCK LEVER CAM

//’///

\\ 4\\

BALL BEARING

BALL BEARING

NO. 2 SELECTOR CAM

SELECTING CLUTCH

NO. 3 SELECTOR CAM

FUNCTION CAM

STOP ARM BAIL CAM

NO. 4 SELECTOR CAM

NO. 5 SELECTOR CAM

(LEFT SIDE VIEW)

Figure 7 - Main Shaft

cam clutch is controlled by the selector through
the clutch trip assembly (Fig. 8). During the
time in which the signal circuit is closed (mark-
ing), the selector magnet coils are energized
and hold the selector armature up against the
magnet pole pieces. In this position, the arma-
ture blocks the start lever, and the cam-clutch
is held stationary between the stop arm and
latch lever.

5.03 When a code combination is received, the

start element (spacing) de-energizes the
magnet, and the selector armature under tension
of its spring moves down out of the way of the
start lever. The start lever turns clockwise
under spring pressure and moves the stop arm
bail into the indent of the start cam (Fig. 8). As
the stop arm bail rotates about its pivot point,
the attached stop arm is moved out of engage-
ment with the clutch shoe lever. The selecting

cam-clutch engages and begins to rotate coun-
terclockwise. The stop arm bail immediately
rides to the high part of the cam, where it re-
mains to hold the start lever away from the ar-
mature while the intelligence pulses of the code
are receivedand processed by the selector (5.07
to 5.09).

5.04 When the stop element at the end of the

code combination is received, the arma-~
ture is pulled up and blocks the start lever.
Thus the stop arm bail is prevented from drop-
ping into the low part of its cam, and the attached
stop arm is held in position to stop the clutch
shoe lever. When the clutch shoe lever strikes
the stop arm, the inertia of a cam disk causes
it to continue to turn until its lug makes contact
with the clutch shoe lever. At this point, a latch
lever drops into an indent in the cam disk, and
the clutch is held disengaged until the next code
combination is received.
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STOP ARM BAIL CAM

STOP ARM BAIL 150K STUB  RANGE SCALE

RANGE FINDER

KNOB SELECTOR MAGNETS

=
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s\{juh -l}/ﬁ;;

»

RANGE FINDER
SECTOR

177

zoi Y

START
LEVER

CLUTCH
DRUM

STOP ARM
BAIL

STOP ARM
BAIL

Figure 8 - Range Finder and Selecting Cam-Clutch Assembly

B. Clutch Operation (Fig. 9 and 10) and thus releasing stop lug A and the lower end
of shoe lever B (Fig. 9). The upper end of

5.06 The clutch drum is attached te and ro- lever B pivots about its ear C, which bears
tates in unison with the main shaft (Fig. against the upper end of the secondary shoe, and

7). In the disengaged position, as shown in moves its ear D and the upper end of the primary
Fig. 10, the clutch shoes do not contact the shoe toward the left until the shoe makes con-
drum, and the shoes and cam disk are held sta- tact with the notched inner surface of the ro-
tionary. Engagement is accomplished by mov- tating drum at point E. As the drum turns coun-
ing the stop arm (Fig. 8) away from the clutch terclockwise, it drives the primary shoe down-
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ward so that it again makes contact with the
drum at point F. There, the combined forces
acting on the primary shoe cause it to push
against the secondary shoe at point G. The lever
end of the secondary shoe then bears against the
drum at point H The drum drives this shoe
upward so that it again makes contact with the
drum at point 1. The forces involved are mul-
tiplied at each of the preceding steps. The ag-
gregate force is applied through the shoes to
the lug J on the clutch cam disk, and the disk
and attached cam turn in unison with the drum.

CLUTCH DISK
DRUM LUG

\\\\\

Figure 9 - Clutch, Engaged

_—————___CLUTCH DISK
7

7 4 P22 ".."".. e

G= \\\\\\\\\\“\\{W—’

/) G
' e:ﬁ‘,p\v\',\v\!\!,\,M,\,\‘,m;p,.
CLUTCH SHOE
PRIMARY
SHOE SECONDARY

Ny
A SHOE

Figure 10 - Clutch, Disengaged
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5.08 Disengagement is effected when the lower

end of shoe lever B strikes the stop arm
(Fig. 8). Lug A and the lower end of the shoe
lever are brought together (Fig. 9), and the up-
per end of lever B pivots about its ear C and
allows its other ear D to move toward the right.
The upper spring then pulls the two shoes to-
gether andaway from the drum. The latch lever
seats in the indent in the cam disk (5.04) and the
cam is held in its stop position until the cluich
is again engaged.

C. Selector Operation (Fig. 7, 8 and 11)

5.07 The selector assembly consists primarily

of two magnet coils (Fig. 8), an arma-
ture and associated bails, levers and latches
(Fig. 11). Five linkages, each of which consists
of a selecting lever, a push lever and a punch
slide latch, link the selector cam with the punch
glides. Since the linkages are identical, only
the No. 4 is shown in its entirety in Fig. 11. As
the selecting elements of the code combination
are applied to the magnet, the cam actuates the
selecting levers. When a spacing element is re-
ceived, a marking lock lever is blocked by the
end of the armature, and a spacing lock lever
swings to the right above the armature and locks
it in the spacing position until the next signal
transition occurs. Extensions on the marking
lock lever prevent the selecting levers from
following their cams. When a marking element
is received, the spacing lock lever is blocked by
the end of the armature, and the marking lock
lever swings tothe right below the armature and
locks it in the marking position until the next
signal transition occurs. During this marking
condition, the selecting levers are not blocked
by the marking lock lever extensions, but are
permitted to move against their respective
cams. The selecting lever that is opposite the
indent in its cam, while the armature maintains
a marking condition, swings to the right, or se-
lected, position, and the end of an associated
push lever falls off a step on the selecting lever.

5.08 As the cam rotates, the selecting levers,

together with any selected push levers,
are moved to the left by the high part of their
respective cams, where they remain until the
next code combination is received. The un-
selected push levers remain to the right. When
the next code combination is received, a selector
reset bail, lifted by its cam (Fig. 11), strips the
selected push levers from the selecting levers,
and the push levers are returned to the right by
their springs.
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SPACING LOCE LEVER
NO. 4 PUSH LEVER

SELECTOR RESET BAIL \

PUSH LEVERS

NO. 4 PUNCH SLIDE LATCH %/

PUNCEH SLIDE

/

\

SELECTING LEVERS

%,

ARMATURE |

i

AN

PR MARKING
¥_— LOCK LEVER

CAMS

NO. 4 SELECTING LEVER

NO. 4 PUNCH SLIDE

PERFORATOR RESET BAIL

Figure 11 - Sslector

5.09 The selected push levers, in moving to

the left, rotate assoclated punch slide
latches counterclockwise (Fig. 11). Just before
the fifth push lever is selected, the selecting
cam through the function trip assembly causes
the perforator reset bail to release the punch
slides (5.12). The unselected latches retain
their associated slides to the right, while the
selected latches permit their slides to move to
the left under spring tension. During the latter
part of the function cycle, the reset bail returns
the punch slides to their unselected position
(8.05). The latches under spring tension return
to their unselected position when the pushlevers
are repositioned at the beginning of the next se-

lecting cycle.
ORIENTATION (Fig. 8)

5.10 For optimum performance, the selecting

mechanism should be adjusted {¢ sample
the signaling code elements at the most favor-
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able fime. To make this adjustment, the oper-
ating marging are established through the range
finder, which provides a means of varying the
time of sampling. The obtaining of this optimum
setiing is referred to as orientation.

5.13 Whern the range finder knob (Fig. 8) is
pushed inward and rotated, its attached
range finder gear moves the range finder sector
{which supports the stop arm ball, stop arm and
latch lever) elther clockwise or counterclock-
wige abouwt the selector cam-clutch. This
changes the angular position at which the se-
lector cam-clutch stops with respect to the
marking and spacing lock levers. When an op-
timum setting is obtained, the range finder knob
ie reieased. B Inner teeth engage the teeth of
Lhe indexivg lock stud and hold the range finder
nism in position. The setting may be
s the range scale opposite a fixed index




TRANSFER (Fig. 12)

5.12 Near the end of each selecting cycle the

transfer mechanism moves the intelli-
gence in the form of a mechanical arrangement
from the punch slides to the function box and
positioning mechanisms. Included in the mech-
anism are five linkages, each of which is asso-
ciated with a punch slide. A linkage consists of
a transfer lever, a pulse beam and a bell crank.
Since the linkages are similar only the No. 4 is
shown in its entirety in Fig. 12.

5.13 The linkages assoclated with the un-

selected punch slides (5.09) remain in
their unselected position as shown in Fig.11.
However, the selected slides in moving to the
left pivot the associated transfer levers which,
in turn, move corresponding pulsebeams clock-
wise (as viewed from above). The selected
beams allow associated bell cranks under spring
tension to pivot counterclockwise and lift at-
tached push bars. The push bars, in turn, con-
trol the positioning mechanisms. In the period
of the last half of the function cycle, the se-
lected slides are moved back to the right (8.06)
and return the linkages to their unselected
position.

5.14 Slotted upper arms of the bell cranks

extend up into the function box and con-
trol its operation as described in (7.18). An
additional bell crank, not associated with a
transfer linkage, is specifically concerned with
the letters-figures shift.

6. MOTION FOR TYPING AND PERFORATING
GENERAL

6.01 The motion of the main shaft is conveyed

to the mechanisms concerned with typing
and perforation by the function mechanism, which
is comprised of a cam-clutch (Fig. 7), a clutch
t1r41)p assembly (Fig. 13) and a rocker bail (Fig.

FUNCTION CAM-CLUTCH AND CLUTCH TRIP
ASSEMBLY (Fig. 13)

6.02 The trip assembly is shown in its un-

operated condition in Fig. 13. A follower
lever rides on a function trip cam which is part
of the selecting cam-clutch (Fig. 7). Near the
end of the selecting cycle, as the main shaft
rotates counterclockwise, the high part of the
cam pivots the follower lever (Fig. 13) which,
through an attached adjusting arm, rotates a
main trip lever counterclockwise. A reset bail
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Figure 12 - Transfer Mechanism

trip lever attached to the main triplever lowers
the perforator reset bail and releases the punch
slides (8.02); and an upper arm of the main trip
lever moves out of the way of a clutch release,
which falls against a down-stop and rotates a
trip shaft counterclockwise. Immediately, the
low part of the trip cam allows the follower
lever to return to its unoperated position, and
the upper arm of the main trip lever moves
down against the release. When the trip shaft
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FORWARD FUNCTION CAM

ECCENTRIC PIN ‘
S

FUNCTION CLUTCH

PUNCH SLIDE

FUNCTION TRIP CAM
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RESET BAIL
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CLUTCH RELEASE
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FUNCTION
CAM-CLUTCH
ASSEMBLY

CLUTCH
TRIP LEVER

FOLLOWER
LEVER

Figure 13 - Function Cam-Clutch and Clutch Trip Assembly

is rotated by the release, it moves an attached
clutch trip lever out of engagement with the
clutch shoe lever. The clutch engages, and the
cam-clutch beging its cycle. The internal op-
eration of the clutch is the same as that of the
selector cluteh, described in (5.05 and 5.06).

6.03 About midway through the functioncycle,

an eccentric pin on the function cam lifts
a reset arm, which rotates the trip shaft clock-
wise. The release is moved up and allows the
main trip lever to fall against the adjusting
arm and raise the reset bail. The eccentric
pin then moves out from under the reset arm,
and the release is permitted to return to its
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unoperated position against the main trip lever.
When the cam-clutch assembly completes its
cycle, the clutch shoe lever strikes the trip
lever, and the clutch is disengaged.

ROCKER BAIL (Fig. 14)
6.04 The function cam and the rocker bail
translate the rotation of the main shaft
into simple harmonic motion, which the bail
distributes to the following:
{a) Ribbon feed mechanism

(b) Perforator




OPERATING BLADE

MOUNTING BAIL

UPPER ROLLER
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RIBBON DRIVE ARM
PERFORATOR DRIVE LINK
LIFTER ROLLER

(ON FUNCTION BOX)

OSCILLATING
DRIVE LINK

LOWER ROLLER

_ FUNCTION
CAMS

) PRINTING
DRIVE LINK

ROCKER BAIL
SHAFT

(REAR VIEW)

Figure 14 - Rocker Bail Assembly

(c) Correcting mechanism
(d) Function box

(e) Printing mechanism
(f) Oscillating assembly

(g) Pushbars of the axial and rotary posi-
tioning mechanisms.

The bail is shown in its home position in Fig.
14. Each function cycle, the function cams bear
against the rollers and cause the bail to rock
to the right (as viewed from the rear in Fig. 14)
during the first part of the cycle and then back
to the home position during the latter part of
the cycle.

7. TYPING
GENERAL

7.01 The characters used to type the received

intelligence - letters, figures, and sym-
bols representing various functions - areem-
bossed on the cylindrical surface of the metal
typewheel (Fig. 15). During the function cycle,
the axial and rotary positioning mechanisms
(Fig. 16 and 18), having received the intelli-
gence from the transfer mechanism, position
the wheel so that the character represented by
the received code combination is selected. Fol-
lowing typewheel positioning the correcting
mechanism (Fig. 16 and 18) accurately aligns
the selected character. Then the printing mech-
anism (Fig. 20), by means of a hammer, drives
the tape and inked ribbon against the wheel and
imprints the character. A ribbon feed mecha-
nism (Fig. 21) advances the ribbon and re-
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\ETIERS SECTIO),

verses its direction of feed when one of two
ribbon spools is depleted. Near the end of the
function cycle the axial positioning mechanism
retracts the typewheel and a ribbon guide so
that the last printed character is visible. The
letters or the figures code combination sets up
an arrangement in the transfer mechanism
which permits the function box (Fig. 19} to
operate and cause the rotary positicning mech-
anism to ghift the typewheel through 180 degrees
of rotation.

TYPEWHEEL POSITIONING
A. General

7.02 A typical typewheel character arrange-
ment is shown in Fig. 15 in which the
wheel's cylindrical surface is shown rolled out
into a plane. There are 16 longitudinal rows,
each of which ie made up of four characters
numbered 0 to 4 from front to rear. The sur-
face is divided into two sections, a letters and
a figures, each containing eight rows. The fifth
row counterclockwise from the division line in
both sections is numbered 0, and there are four

a.
FRONT VIEW SHOWING 16 LONGITUDINAL ROWS

PRINT HAMMER

s

s i‘:’?’:‘:""’ ) > 9
SCQUVKWAMNJL 7] (i2i-A-|F
bt S
J-PIVCL=GROS8|; :)i=84-|:
Z|-[YSXFZEBD[6 o} 1M37 8|3
x i v
3| H*MNTLO ¢({#a| ,BI0HL|| 8
\— - bomd J e
|C3:IJ%‘Y2343;‘}\]Y231
COUN;E(I;SVI&OCKWiE CLORSENVSIISE COUNTERRnggCKWlS: CL?S&:IISEJ

LETTERS SECTION

FIGURES SECTION

J

Y
16 LONGITUDINAL ROWS

b.
TOP VIEW SHOWING CYLINDRICAL SURFACE IM A PLANE

Figure 15 - Typical Typewheel Character Arrangement




rows in one direction from 0 numbered 1 to 4
and designated as counterclockwise rows, and
three rows in the other direction numbered 1 to
3 and designated as clockwise rows. It should
be noted that the clockwise and counterclockwise
modifiers refer to the direction of rotation of
the wheel to select the rows and not to their
position on the wheel.

7.03 Each printing operation (excluding those

devoted to the letters-figures shift) be-
gins and ends with the typewheel in the home
position of the section containing the character
to be printed, i.e., with the No. 0 character of
the No. 0 row at the point of contact of the print
hammer. (Actually, inasmuch as the wheel is

GEAR BEARING
HOUSING

TYPEWHEEL
SHAFT
SPUR GEAR

LEFT OUTPUT
CONNECTING
ROD

TYPEWHEEL

DRIVE
ASSEMBLY

CROSS LINK
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retracted to show the last printed character
(7.11), the No. 0 character is slightly to the
rear, but for this discussion it will be assumed
that is at the point of contact.) During the print-
ing operation the axial and rotary positioning
mechanisms, transferring separate but simul-
taneous motions to the wheel, position it so that
the character represented by the received code
combination is at the point of contact of the
hammer at the time of printing. The rotary
mechanism, which is controlled by the No. 3, 4
and 5 selecting elements of the code, revolves
the wheel so as to select the proper row; and
the axial mechanism, which is governed by the
No. 1 and 2 elements, moves it forward and
rearward along its axis so as to select the

FIGURES PUSH BAR

LEFT ECCENTRIC ASSEMBLY
LETTERS PUSH BAR
NO. 4 PUSH BAR
RIGHT ECCENTRIC ASSEMBLY

~ \\ NO. 5 PUSH BAR
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SHAFT
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(FORMS REAR
ECCENTRIC)
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\ NO. 3 PUSH BAR

RIGHT OUTPUT
CONNECTING ROD

Figure 16 - Rotary Positioning Mechanism
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proper character in the row. Rotation of the
typewheel to print in either the letiers or the
figures section is controlled by the No. 7 ele-
ment of the code. The letters-figures shift
{7.17), which consists of rotating the wheel
eight rows from the home position of one sec-
tion to that of the other, requires a separate
operation of the equipment and results in the
printing of the letters or figures symbol.

7.04 To illustrate the above, if the wheel is in

the figures condition, as shown in Fig.
18, and the numeral 5" is to be printed, there
is no movement of the wheel during the printing
operation, because "5' is already at the point
of contact of the hammer. However, if the letter
#I** is to be printed, the signaling code for let-
ters must first be viewed to shift the typewheel
eight rows to the letters home position. Then
during the next operation it is rotated three
rows counterclockwise and moved forward two
characters so that "I" is at the point of contact

L~ AXIAL PRIMARY SHAFT
SECONDARY
SHAFT

FIGURES PUSH BAR
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SECONDARY SHAFT

of the hammer. Printing takes place, and the
wheel is then returned to the letters home po-
sition.

B. Rotary Positioning (Figs. 16 and 17)

7.05 The rotary positioning mechanism re-

volves the typewheel so that the row
containing the character to be printed is aligned
with the print hammer at the time of printing.
Mounted on the front plate, the mechanism in-
cludes two eccentric assemblies as shown in
Figs. 16 and 17. Each assembly includes a
primary shaft, a section of which is formed into
a pinion. A secondary shaft, mounted in the
primary and offset from its center, forms an
eccentric, referred to as the rear eccentric.
A portion of the secondary shaft is also a pin-
ion, and a crank pin mounted on its disk-like
forward surface forms a secondary, or front,
eccentric. Each of the four pinions of the two
eccentric assemblies is engaged by the rack of

NO. 2 PUSH BAR
NO. 1 PUSH BAR

BLADE

Figure 17 - Pushbars and Ecceniric Assemblies

_OPERATING




a pushbar: the No. 3 bar engages the rear pin-
ion, and the No. 5 engages the right pinion. The
left front pinion is engaged by both the letters
and the figures pushbar.

7.06 The eccentric assemblies are linked to

a typewheel shaft by a drive assembly
as shown in Fig. 16. The typewheel is secured
to the front of the shaft which is supported by a
bearing housing mounted at the left rear of the
front plate (Fig. 18). A spur gear which meshes
with a typewheel rack rides on the shaft in a
bearing housing. The shaft is free to move
axially in the housings and the spur gear, but
flats in its circumference which bear against
flats in the gear ensure its rotating when the
gear rotates.

7.07 When in response to a marking pulse a

push bar is lifted by its bell crank, as
described in 5.13, the rocker bail operating
blade (see Fig. 14 and 17) engages a slot in the
bar and moves it to the left during thefirst part
of the function cycle. The bar, by means of its
rackand the mating pinion, rotates the associat-
ed eccentric one-half revolution where it is
locked in position by a detent assembly while
printing takes place. When the bail rocks back
to the right during the latter part of the cycle,
it returns the bar and eccentric to their home
position where the eccentric is again detented.
The preceding does not apply to the No. 5 push
bar which is designed so that it is selected -
moved to the left - on spacing rather than on
marking, nor to the left - front eccentric which
affects the letters-figures shift (7.17). In both
assemblies one-half revolution of the rear ec-
centric results in its maximum vertical dis-
placement which is transferred through the
front eccentric to a crank pin. Similarly, one-
half revolution of the front eccentric results in
its maximum displacement being transferred to
the crank pin. If both eccentrics are rotated,
the displacement of the crank pin is equal to the
algebraic sum of the two displacements which
may be in either the same or opposite directions.
Both assemblies are so designed that, if the
displacement of the rear eccentric is taken to
be one unit, the displacement of the front ec-
centric is four units. Four permutations are
thus available: zero (neither eccentric dis-
placed), one unit (rear eccentric displaced),
four units (front eccentric displaced)and five or
three units depending on how the assembly is
set up (both eccentrics displaced).

7.08 In the right assembly the home position
of the rear eccentric is down and the
home position of front eccentric is up (Fig. 17).
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Thus their displacements are in opposite direc-
tions - up for the rear and down for the front —
and their aggregate displacement is three units
downward. Any displacement occurring in the
right assembly is imparted to the typewheel
rack in equal quantity but opposite direction.
For example, if the No. 5 pushbar is selected,
it causes the right-rear eccentric to be dis-
placed, and one unit of upward motion is trans-
ferred through a right output connecting rod to
the right end of a cross link (Fig. 16). The
cross link pivots about a left output connecting
rod and at its left end imparts one unit of down-
ward displacement to the typewheel rack. The
rack rotates the spur gear, shaft and typewheel
one row of characters clockwise from the home
position, and the No. 1 clockwise row (Fig. 15)
is presented to the print hammer at the time of
printing. On its right stroke the No. 5 pushbar
returns the eccentric and the typewheel to their
home positions. In a similar manner, selection
of the No. 3 pushbar results in a four unit down-
ward displacement of the right front eccentric
and a four-row, counterclockwise rotation of the
typewheel. Selection of both the three and five
type bars results in a three-row, counterclock-
wise rotation of the typewheel.

7.09 The home position of the left-rear ec-

centric is up, and any displacement ap-
pearing in the left assembly is transferred to
the typewheel rack in double quantity in the
same direction. When the No. 5 pushbar is
selected, the left-rear eccentric is displaced
one unit downward. This movement is conveyed
through the left-output connecting rod to the
approximate mid-point of the cross link. The
cross link pivots about the right output connect-
ing rod and its left end imparts two units of
downward movement to the typewheel rack
which rotates the typewheel two rows clockwise
from its home position.

7.10 Whenboth eccentric assemblies are dis-

placed, the motion occurring in the type-
wheel rack is equal to the algebraic sum of the
motions resulting from each assembly. For ex-
ample, if the No. 3, 4 and 5 pushbars are all
selected, three units of upward displacement
from the right assembly and two units of down-
ward displacement from the left assembly occur
as one unit (3-2 = 1) of upward displacement in
the rack and a counterclockwise rotation of one
row in the typewheel. If neither the No. 3, 4 nor
5 pushbar is selected, the mechanism remains
inactive and printing takes place in the No. 0
row. Excluding the left-front eccentric, which
is only used for the letters-figures shift, there
are eight permutations available in the other
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Figure 18 - Axial Positioning Mechanism

three eccentrics, making it possible to select
any of the eight rows in a given section (Fig.
15). .

C. Axial Positioning (Figs. 17, 18 and 20)

7.11 The functions of the axial positioning

mechanism are to position the typewheel
so that the proper character in the selected
row is aligned with the hammer at the time of
printing and to retract the typewheel and ribbon
guide at the end of the function cycle so that
the last-typed character is visible. The mech-
anism mounts on an axial bracket supported by
the frame and the front plate and includes an
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eccentric assembly similar to those of the
rotary positioning mechanism (Figs. 17 and 18).
Two eccentrics, a lower whose pinion is driven
by the No. 1 pushbar and upper whose pinion is
driven by the No. 2 pushbar, rotate in a horiz-
ontal plane in bearing housings attached to the
bracket. The eccentric assembly is linked to
the typewheel shaft by an axial output rack and
sector as shown in Fig. 18.

7.12 The selection of either the No. 1 or No. 2

pushbar results in the maximum dis-
placement toward the rear of the associated
eccentric, and the eccentrics are so designed
that, if the displacement of the lower is taken
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to be one unit, that of the upper is two units.
Again four permutations are available at the
crank pin: zero (neither eccentric displaced),
one unit (lower eccentric displaced), two units
(upper eccentric displaced)and three units (both
eccentrics displaced).

7.13 1If during a function cycle neither push-

bar is selected, no motion occurs in the
axial positioning mechanism with the exception
of that resulting from the oscillating assembly

OSCILLATING BAIL

OSCILLATING
DRIVE BAIL

OSCILLATING
DRIVE LINK

____ROCKER BAIL

{ @ PRINTING DRIVE LINK

PRINTING
LATCH

LATCH BRACKET

(7.14), and the No. 0 character of the selected
row is aligned with the hammer at the time of
printing (Fig. 15). On the other hand, if the No,
1 pushbar is selected, it causes the lower ec-
centric to revolve and one unit of displacement
to be transferred by the crank pin to the axial
output rack. The rack moves to the rear and
passes the motion to the axial sector which
pivots counterclockwise (as viewed from above)
The right end of the sector, by means of a cyl-
indrical rack in the typewheel shaft, moves the

RIBBON OSCILLATING LEVER

HAMMER
SHAFT

TYPEWHEEL

PRINT HAMMER

Figure 20 - Printing Mechanism
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typewheel one character forward from its home
position. The No. 1 character is printed, and
when the push bar reverts to its unselected po-
sition it returns the axial linkage and typewheel
to their home position. I the No. 2 pushbar is
selected the No. 2 character is printed, and if
both push bars are selected, the No. 3 character
is printed. The cylindrical rack has no lead,
and the shaft can thus be rotated while being
moved axially.

7.14 With each cycle of the function clutch,

an oscillating drive link transfers from
the rocker bail an unselected motion to an oscil-
lating drive bail (Figs. 18 and 20). This move-
ment is passed by toggle links to an oscillating
bail and the sector pivot. The effect of this ac-
tion is to introduce a separate motion to the
sector tending to cause it to pivot about the
teeth on the output rack. During the fore part of
the function cycle, if no axial pushbar is select-
ed, the right end of the sector is moved forward
slightly and positions the No. 0 character for
printing. At the end of any cycle the sector re-
tracts the typewheel slightly so that the last
printed character is visible. Concurrent with
the above operation, a ribbon oscillating lever
is made to pivot about its left end and with each
cycle project and retract the ribbon guide which
would obstruct the view of the character (Fig. 20).

D. Correction (Figs. 16 and 18).

7.15 After the typewheel has been positioned

by the axial and rotary positioning mech-
anisms, the selected character is more ac-
curately aligned for printing by the correcting
mechanism which compensates for any play and
backlash in the positioning linkages. Each func-
tion cycle the rocker bail transfers motion
through a correcting drive link to a correcting
clamp and shaft (Fig. 18). The shaft pivots a
rotary correcting lever (Fig. 16) which is
equipped with an indentation that engages a
tooth in a typewheel rack. There is a tooth in
the rack for each row of characters (16 in all),
and they are so correlated with the typewheel
that when a tooth is engaged by the corrector
its row is accurately aligned with the print
hammer. Axial correction, which is accom-
plished simultaneously, is similar to rotary
correction: the drive link rotates an axial cor-
recting plate counterclockwise (as viewed from
the above), and a roller mounted on the plate
engages a notch in the axial sector (Fig. 18).
Thus the typewheel is accurately aligned in
both fields of motion just before printing takes
place. During the latter part of the function
cycle, a correcting drive link spring returns
the correcting mechanism to its home position.
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7.16 Since the rocker bail is the source of

motion for both the push bars and the
positioning mechanisms, correction must take
place at a point near enough to the extreme
travel of the bail that it does not interfere with
the movement of the typewheel rack or axial
sector. In addition, because the rocker bail
controls the tripping of the print hammer, which
occurs very late in the bail's stroke, it becomes
necessary to utilize thetime between the tripping
of the hammer and its striking the paper to ac-
complish correction. The delay in actuating the
correcting mechanism is effected by allowing
a drive stud on the rocker bail to slide in an
elongated slot in the correcting drive link during
the early part of the cycle.

E. Letters-Figures Shift (Figs. 16 and 19)

7.17 The purpose of the letters-figures shift

is to rotate the typewheel from the home
position of one section to that of the other (Fig.
15). It is effected by means of the function box
mechanism which is made up of a number of
assemblies mounted on two plates located at the
upper rear of the typing reperforator (Fig. 19).
When the unit is in the letters condition, as
shown in Figures 16 and 19, and the figures
code combination (12-45) is received, the trans-
fer mechanism sets up the figures arrangement
in the bell cranks during the selecting cycle
(5.12). Then, as the rocker bail moves from its
home position during the first part of the function
cycle, a lifter roller under spring pressure fol-
lows a camming surface on the rear arm of the
bail (Fig. 19), and the lifter allows letters and
figures function blades to move down and, by
means of tines on their lower surface, feel for
an opening in the slotted upper arms of the bell
cranks.

7.18 The slot arrangement of the No. 1, 2, 4

and 5 bell cranks are identical and per-
mit the entry of both function blades when all
are selected. However, on receipt of the figures
code combination, the No. 3 bell crank permits
entry of the figures blade while blocking the
letters blade. In moving all the way down, the
figures blade encounters a projection of a fig-
ures arm assembly and causes the arm assem-
blies to shift from their letters to figures posi-
tion. A yield arm extension attached to the
figures arm assembly pivots a figures exten-
tion arm away from the letters-figures bell
crank. A letters extension arm under spring
tension rotates the bell crank clockwise (Fig.
19) and the bell crank lifts the letters and fig-
ures push bars. As the bail reaches its ex-
treme position, the lifter is cammed up and
raises the function blades.
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Figure 21 - Ribbon Feed Mechanism

7.19 While the letters-figures bell crank is

being positioned by the function box,
the No. 1, 2 and 4 push bars are selected, the
typewheel is moved two rows clockwise and
three characters forward, and the figures sym-
bol is printed (7.05 - 7.11). On its return
stroke, the rocker bail operating blade encoun-
ters a shoilder on the figures push bar (which
was lifted as described above) and moves the
bar to the right as viewed from the front in
Figures 16 and 17. The common pinion moves
the letters push bar to the left, and the leit-
front eccentric shifts from its up to down posi-
tion. Since the typewheel has been displaced
two rows clockwise during the first part of the
cycle, it is rotated six more rows to the figures
home position. As the bail returns to its home
position during the last half of the cycle, a lock
lever toggle linkage (Fig. 19) prevents the lifter
roller from following its camming surface, and
the lifter holds the function blades up so they do
not drop onto the bell cranks. As the bail nears
its home position, a trip post riding on the oscil-
lating drive link strikes a lock release arm,
buckling the toggle linkage and permitting the
lifter roller to again fall on the bail camming
surface.
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7.20 In a manner similar to that described

above, when the letters code combination
(12345) is received, the function box causes the
letters-figures bell crank to lower the letters
and figures push bars. The wheel is rotated
two rows counterclockwise during the first part
of the cycle and six more rows to the letters
home position during the last part of the cycle,
and the letters bar is moved to the right. The
preliminary two-row rotation of the typewheel,
which is made possible by selecting the No. §
push bar on spacing rather than marking, pro-
vides less throw and smoother operation than
would be possible if the complete eight-row
displacement were effected during the latter
part of the cycle. Each operation the lifter
permits the function blades to move down and
feel for an opening, but except for the shift
operations they are blocked by slotted arms of
the bell cranks.

PRINTING (Fig. 20)

T7.21  After the typewheel has been positioned

and corrected, the printing mechanism
supplies the impact which drives the paper and
ribbon against the selected character. It ef-




fects this operationbymeans of a print hammer
which is mounted on a shaft supported by a
bracket attached to the typewheel bearing hous-
ing. In its unoperated condition, as illustrated
in Fig. 20, the hammer is held against an ac-
celerator by a relatively weak spring. The ac-
celerator is mounted on the hammer shaft and
is retained by a printing latch in its upper po-
sition against the tension of a relatively strong

spring.

7.22 The rocker bail, during the fore part of

the function cycle, moves a printing drive
link to the right (as viewed from the rear in
Fig. 20) and causes a pivot arm to rotate clock-
wise. The arm lowers a trip link which slides
in an elongated slot. Near the end of the rocker
bail’'s travel, the trip link pivots the latch which
releases the accelerator. Under the spring
tension, the accelerator snaps down and impels
the hammer upward. The face of the hammer
drives the tape and inked ribbon up against the
typewheel and imprints the selected character
on the tape. The accelerator does not follow the
hammer through the complete printing stroke.
Near the end of its travel, the accelerator en-
counters a projection on a latch bracket, and
inertia carries the hammer the rest of the way.
As the rocker bail returns to its home position,
it causes the trip link to move up, release the
latch and return the accelerator to its latched
position.

RIBBON FEEDING (Fig. 21)

7.23 The characters are typed in ink supplied

by an inked ribbon which is held between
the tape and the typewheel by a guide and ad-
vanced by the ribbon feed mechanism (Fig. 21).
The path of the ribbon is down to the right off
the top of a right spool, under a right roller,
‘through right pins on the reversing arm, through
the guide, up through left pins on the reversing
arm, over a left roller, and to the right over the
top of a left spool.

7.24 Each function cycle, as the rocker bail

nears the end of its left travel, a roller
mounted on its forward arm pivots a drive arm
clockwise. The drive arm lifts a feed pawl
which advances the ribbon by rotating a ratchet
on one of the ribbon spools one tooth. A retain-
ing pawlunder spring tension detents the ratchet
while the feed pawl, during the latter part of the
function cycle, is lowered s0 as to engage the
next tooth. Each operation, the ribbon is ad-
vanced in this manner until the ribbon feed
mechanism is reversed.
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7.25 When a spool is almost depleted, a rivet

in the ribbon encounters pins on the re-
versing arm, and the stress applied through
the ribbon as it is rolled on the other spool
pivots the arm. As the pawl assembly is low-
ered at the end of the next operation, an exten-
sion strikes the reversing arm, and the pawl is
shifted against the other ribbon spool ratchet.
The pawl's rounded lower extension pivots a
reversing lever which shifts the retaining pawl
so that it engages the opposite ratchet. The
ribbon will then feed in the opposite direction
until again reversed. A detent holds the revers-
ing arm in position until its next reversal.

8. TAPE PERFORATING AND FEEDING
GENERAL

8.01 The perforating mechanism punches feed

holes, advances the tape and perfcrates
combinations of code holes corresponding to the
code combinations received from the selector.
Intelligence is received from the selector by the
punch slides, which select proper pins in a punch
block assembly (Figs. 22 and 23). Motion from
the rocker bail is distributed to the pins and the
tape feeding partsbya mainbail assembly which
includes a toggle bail, a toggle shaft, a slide
post, toggle links, drag links, and the punch
slide reset bail.

PERFORATING - FULLY-PERFORATED
UNITS (Fig. 22)

8.02 As described in 6.02, near the end of the

selecting cycle, the reset bail is lowered
and releases the five punch slides (Fig. 23). The
selected slides move to the left, and the unselec~
ted slides are retained to the right by their
latches. In the selected position, a projection
of each slide extends over the slide post. Since
a feed hole is perforated every operation, the
punch slide associated with the feed-hole punch
pin is designedso that it is always in a selected
position. During the first part of the function
cycle, the rocker bail moves to the left and, by
means of a drive link and rocker arm, rotates
the toggle shaftand bail counterclockwise. Tog-
gle links attached to the front and rear of the
bail lift the slide post and move the reset bail
to the left. The selected slides are carried up-
ward by the post and force the associated pins
through the tape. The slides pivot about the
same point as the drag links, and thus become
an integral part of the main bail assembly dur-
ing the perforating stroke. Approximately mid-
way through the function cycle, the function trip
assembly lifts the reset bail.
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8.03 During the last half of the cycle, the tog-
gle bail is rotated clockwise pulling the
slide post down and lowering the selected punch
slides. The punch slides, which engage notches
in their respective punch pins, pull the punch
pins down below the tape. The main bail as-
sembly and the selected punch slides and their
associated punch pins move as a unit during the
perforating stroke. The opening in the die block
above the tape, through which the pins protrude,
are circular so that the entire hole is punched.
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Figure 22 - Perforating Mechanism - Fully Perforated Unit

8.04 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.

PERFORATING - CHADLESS UNITS (Fig. 23)

8.05

As described in 6.02, near the end of the
selecting cycle, the reset bail is lowered
and releases the five punch slides (Fig.23). The
selected slides move to the left, and the unselec-
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ted slides are retailned to the right by their
latches. In the selected position, a projection
of each slide extends over the slide post. During
the first part of the function cycle, the rocker
bail moves to the left and, by means of a drive
link and rocker arm, rotates the toggle shaft
and bail counterclockwise. Toggle links attached
tc the front and rear of the bail lift the slide
post and move the reset bail to the left. The
selected slides are carried upward by the post
and force the associated pins through the tape.
The slides pivot about the same point as the
drag links, and thus become an integral part of
the main bail assembly during the perforating
stroke. A retractor bail, which engages notches
in the punch pins, is pivoted clockwise as the
pins move up through the tape. Approximately
midway through the function cycle, the function
trip assembly lifts the reset bail.

8.06 During the last half of the cycle, the tog-

gle bail is rotated clockwise and lowers
the punch slides. The reset bail, moved to the
right by the toggle links, drives the slides back
to their unselected positions, where it holds
them until the next operation. The retractor
bail, under spring pressure, holds the punch
pins down against the slides until the pins are
retracted below the tape. The notches in the
pins are long enough to allow the retractor bail
to pivot its full amount without liftirg the unse-
lected pins against the tape, but are short enough
to permit the bail {o serve as a downstop for the
pins, and thus hold them in the block. A com-
pression spring is mounted on the No. 3 punch
pin, and four tension springs are hooked to the
slide post and the retractor bail. The main bail
assembly, the retractor bail, and the selected
slides and punch pins move as a unit during the
perforating stroke, and the retractor bail tension
springs are not part of the load on the toggle
shaft. The openings in the block above the tape,
through which the selected pins protrude, are
semi-circular, so that only the rear portion of
the hole is severed.

FEEDING - FULLY-PERFORATED AND
CHADLESS UNITS

8.07 ‘Tape feeding is accomplished after per-

foration duringthe last half of each func-
tion cycle. The tape is threaded down through a
tape guide and then up between a feed wheel and
die wheel (Figures 22 and 23). A feed pawl
driven by the toggle bail acts upon a ratchet and
rotates the feed wheel which, by means of pins
and a slot in the die wheel, advances the tape
one character at a time. A detent with a roller
that rides on the ratchet holds the feed wheel
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and tape in position during perforation. The
detent and feed pawl springs are so positioned
that the pressure of the detent on the ratchet is
high during the first half of the cycle (to hold
the tape in position during perforation), but is
low during idling and the last half of the cycle,
to facilitate tape threading and feeding. A tape
shoe retains the tape on the feed wheel, and a
guide spring holds it back against a reference
block so that the feed holes are punched a uni-
form distance from the edge. The tape is
stripped from the feed wheel by a stripper
plate, passes into the punch block where it is
printed and perforated, and finally emerges at
the left. A guide spring, by holding the tape
back against a reference surface on the block,
maintains a uniform relationship between the
code perforations and the edge of the tape.

9. VARIABLE FEATURES
CONTACT ASSEMBLIES

A, Selector Mechanism Timing Contacts
(Fig. 24)

9.01 Operating in conjunction withan additional

cam mounted on the selector cam as-
sembly, this timing contact set (break-make
transfer) operates each cycle of selection. The
actuating lever maintains a relationship with
the rest position of the selector cam, because
its pivot point is on the range scale selector
rack. Therefore, the contact set is used to sig-
nal that the selector cam is in the rest position.

B. Leiters-Figures Contacts

9.02 The letters-figures contact assembly is

mounfed on the rear of the selector
mechanism and is operated by the upper exten-
sion of the lefters push bar. Its purpose is to
give a remote signal to indicate whether the typ-
ing reperforator is in the letters or the figures
condition. When the unit is8 in the letters con-
dition, the letters push bar is positioned towards
the right and in contact with the operating lever.
In this position (rotated counterclockwise) the
operating lever is not in contact with the center
contact spring and the center and upper contact
points are made.

9.03 Whenthe figures code combination is re-

ceived, the letters pushbar is moved to
the left and permits the operating lever torotate
clockwise and engage the center contact spring
and break the contact between the center and
upper contact points. As the operating lever
rotates further, confact is made between the
center and lower contact points.
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TIMING
CONTACT
MECHANISM

==

Figure 24 - Selector Magnet Timing Contacts
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C. Signal Bell Contacts (Figs. 19 and 25)

9.04 Mountedon and controlled by the function

box, these contacts provide an electrical
pulse to actuate an audible alarm when the typ-
ing reperforator receives the signal bell code
combination.

9.05 With the unit in the figures condition and

the signal bell code combination (1-3--)
receivedat the selector mechanism, the number
1 and 3 bell cranks rotate in response to the
marking pulses, and the number 5 bell crank
rotates in response to a spacing pulse. In this
position, the slotted arms at the top of the bell
.crank permit the signal bell function blade to
drop under spring tension. The normally-open
signal bell contacts, fixed to the function blade
drops with the blade, and the contacts close.
In the letters condition, the figures bell crank
blocks the signal bell function blade.

D. End of Feed Out Timing Contacts

9.06 Used in conjunction with the non-inter-

fering letters (or blank) tape feed out
mechanism, this contact assembly furnishes an
electrical pulse to indicate the termination of

MOUNTING NUTS
CONTACT
CONTACT GUARD MOUNTING
FUNCTION BLADE BRACKET
INSULATOR

BELL FUNCTION

MOUNTING
SCREWS

Figure 25 - Signal Bell Contacts
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feed out. The contacts are actuated by a bail
extension that receives its motion from the tape
length adjusting plate (Fig. 28). When the feed
out operation terminates, the plate engages and
rotates the bail arm, causing the normally-open
contact to close and the normally closed contact
to open.

E. Code Reading Contacts

9.07 Consistingofa bank of five contacts, each

of which is actuated by a punch slide, the
code reading contacts read the code combina-
tions perforated by the typing reperforator and
establish circuits corresponding to the five ele-
ments. Either transfer or make contacts are
available. Applications include error checking
and parallel code output.

F. Timing Contacts

9.08 When connected to external circuits, the

contacts provide electrical pulses which
may be synchronized with the code reading con-
tacts (9.07) for circuitry control purposes.
Either single- or double-contact mechanisms
are available. The contacts, which are of the
transfer type, are actuated by bails which re-
ceive motion from the typing reperforator func-
tion cam.

UNIVERSAL FUNCTION BLADE (Fig. 26)

9.09 This function blade maybe coded for any

desired character or shift condition by
removing tines. The function blade has remov-
able tines in the marking and spacing positions
for all levels.

PRINT SUPPRESSION ON FUNCTION

9.10 Thisfeature utilizes a print hammer stop

that permits the hammer to strike the
top of the characters on the type wheel but not
the base surface. Therefore, if a character or
function symbol is relocatedinthe base surface,
printing will not occur when this character or

" function is selected.

INTERFERING LETTERS TAPE FEED OUT
A. General

9.11 This feature enables the typing reperfo-

rator to step out tape containing suc-
cessive letters code combinations. The feed-
out operation may be actiuated locally by a hand
lever or, with the addition of a separate set of
parts, it may be controlled remotely by ener-
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Figure 26 - Universal Function Blade

gizing a solenoid. Lettersfeedout will contin-
ue as long as the hand lever or solenoid is
actuated. Since the mechanism's operation in-
volves tripping the selector clutch while re-
taining the armature in its marking position, a
message can not be received during the feed-
out period. The mechanism is shown operated
in Fig. 27.

B. Initiation

9.12 When the typing reperforator is in the

idling condition, the selector magnet is
energized and the start lever is blocked as
shown in Fig. 8. Feed out is initiated by mov-
ing a hand lever to the left (Fig. 27). A drive
shaft affixed to the hand lever rotates a trip
lever which lifts the start lever. The latter
clears the armature and under spring tension
rotates clockwise. The selecting cam-clutch
engages and the unitundergoes a complete cycle
of operation. Since the selector remains ener-
gized, it is equivalent to all intelligence ele-
ments of the signaling code being marking. As
a result, the letters symbols is printed, the let-
ters code combination (12345) is perforated and
the tape is advanced one feed hole. As long as
the hand lever is retained to the left, the start
lever will trip the selecting cam-clutch and
feed out will continue.

C. Termination

9.13 Feed out is terminated by releasing the

hand lever. The driver shaft and trip
lever rotate clockwise under spring tension and
lower the start lever. When the stop arm bail
and start lever are moved to the left by the stop
arm bail cam (5.03), the start lever is blocked
by the armature, the selecting cam-clutch is
disengaged and the typing reperforator is re-
turned to its idling condition. A message re-
ceived during feed out will be garbled.

D. Solenoid Operation

9.14 By the use of an additional set of parts,

the letters feed out operation can be ini-
tiated by an electrical pulse from an external
source. When the solenoid (Fig. 27) is ener-
gized by the pulse, it pulls a plunger to the left.
The plunger through a stop arm and the drive
shaft causes the triplever tolift the start lever,
and feed out is effected as described in 9.12.
Feed out will continue until the solencid is de-
energized at which time the plunger moves
back to the right, the start lever is lowered,
and feed out is terminated as described in
9.13.
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SELECTOR
MAGNET

ARMATURE _,
stop START LEVER

ARM HAND LEVER

Figure 27 - Manual Interfering Letters Tape Feed Out Mechanism

REMOTE CONTROL NON-INTERFERING
BLANK TAPE FEED OUT (Fig. 28)

A. General

9.15 This feature steps out a predetermined

length of blank (unperforated) tape at the
end of each message by remote control. The
operation is initiated by an electrical pulse
from a remote source that is applied to a tape
feed-out magnet. The feed out is adjustable in
steps of 0.6 inch, up to 18 inches. Messages
received during any part of the feed out cycle
will be processed without interference or loss
of content. A non-repeat latch prevents suc-
cessive tape feed-out operation from being ini-
tiated until the first feed-out sequence has been
completed. At the end of the feed-out operation
the mechanism stops and remains inactive until
another cycle is initiated.

B. Initiation

9.16 The feed-out operation is initiated when

an electrical pulse is applied to the feed-
out magnet with the typing reperforator in the
idle condition. With the magnet energized, the
armature bail moves the blocking bail out of

Page 34

engagement with the drive bail assembly. The
spring loaded drive bail falls into the indent of
its cam and the connecting link positions there-
lease lever on the lower step of the latch lever.
The non-repeat latch is delayed one cycle by
the spring loaded blocking latch on the drive
bail. (If the start magnet is held energized
longer than one cycle, the non-repeat latch pre-
vents the drive bail from again falling into the
indent of its cam.) As the drive bail reaches
the indent of its cam, the blocking latch rides
over the non-repeat latch. The drive bail then
reaches the high part of its cam and the non~
repeat latch falls into engagement withthe drive
bail. When the start magnet is de-energized,
the spring loaded blocking bail again engages
the drive bail and, simultaneously, disengages
the non-repeat latch.

C. Metering

9.17 When the drive bail positions the re-

lease levers on the lower step of the
latch lever as described above (9.16), metering
takes place. The release lever has now per-
mitted the check pawl and feed pawl to engage
two adjacent ratchets. One of the ratchets is
fed continually by the feed pawl. This ratchet
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Figure 28 - Remote Control Non-Interfering Letters Tape Feed Out Mechanism

has a deeper notch at every sixth tooth, so that
the pawl engages the second ratchet on every
sixth cycle. After the secondratchet has rotated
an amount equivalent to two teeth, a follower,
riding a cam attached to the ratchet, drops off
its peak and unblocks the tripping mechanism.
After a predetermined length of tape has been
fed (as measured by the second ratchet), the
latch lever is actuated, as it would be by the
selector cam on receipt of a message, and the
tripping mechanism is blocked to prevent fur-
ther feeding. Simultaneously, the feed pawls
are lifted off the ratchets, and the ratchets re-
turn to their zero position.

D. Tripping and Punch Blocking

9.18 A bail that follows a cam attached to the

main shaft engages the function clutch
trip lever. When the cam follower enters the
indent of its cam, an operating spring causes
the bail to operate the clutch trip lever. The

perforating and printing mechanisms are then
allowed to punch and print the character stored
in the selector. However, to insure that only
blank tape will be advanced, a blocking link is
connected to the selector stripper cam follower
shaft. When the magnet is energized and the
drive bail positions the release lever on the
lower step of the latch lever as described in
9.17, the left end of the blocking link moves to
the left and under the punch slide reset bail.
Now, when the function clutch is tripped, the
marking punch slides are blocked by the punch
slide reset bail. The slide post on the front
toggle links clears the punch slide projection
on its upward movement. The punch slide reset
bail thenfalls off the blocking link, but the punch
slides cannot move forward into the marking po-
sitionbecause they are blocked by the slide post.
9.19 Each time the main shaft rotates one
revolution, a blank tape feed-out cycle is
initiated, provided the function clutch trip lever
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bail is not blocked by the metering mechanism.
Should an incoming message trip the metering
mechanism, the tripping mechanism is immedi-
ately blocked from any further operation and the
blocking link is pulled out of engagement with
the punch slide reset bail.

E. Storage

9.20 The purpose of the storage is to hold the

reset bail (perforating mechanism) in
engagement withthe punchslides until the slides
are fully reset, so that they may recognize the
first character set up in the punch slide latches
by the selecting mechanism. This mechanism
consists of a latch that is operated by a link at-
tached to the punch slide reset bail toggle. Dur-
ing reception of an incoming message, the toggle
mechanism pushes the latch out of the way of
the reset bail prior to its being stripped by the
clutch trip lever.

REMOTE CONTROL NON-INTERFERING LET-
TERS TAPE FEED OUT (Fig. 28)

9.21  The operation of this mechanism is es-
sentially the same as that of the remote-
control non-interfering blank tape feed out

ROCKER BAIL ©

RESET BAIL TRIP LEVER I

RESET CAM

RESET BAIL SHAFT

RESET BAIL ’/ J

PUNCH SLIDE LATCH | 3

) ARM PAWL
FEED-OUT <t
RESET BAIL LATCH | yatn Trip LEVERY DRIVE CAM

0"/ 22,
FOLLOWER L4 ROLLER ' S )
MAIN SHAFT /04 m w
= ‘__ L TIME DELAY

DR.IVE~L

j} o) ) 2 oY

FRONT CHECK PAWL .

mechanism (9.15). This feature, however, does
not contain a blocking link on the stripper cam
follower shaft (9.18). The tape output, there-
fore, is perforated in the letters code combina-
tion (1-2-3-4-5).

AUTOMATIC NON-INTERFERING LETTERS
FEED OUT (Fig. 29)

A. General

9.22 This feature automatically initiates the

feed out of a predetermined length of
letters perforated tape at the end of each mes-
sage, following a fixed period of signal line idle
time. The duration of delay between the termi-
nation of the message and the initiation of feed out
is determined by one of several available cams.
(At 100 words per minute operation, for ex-
ample, delays of approximately 4 seconds and
16 seconds are available.) The length of tape
feed out is also variable in increments of .8
inch up to 3.6 inches or 18 inches. The mech-
anism may be controlled remotely with the ad-
dition of a separate set of parts. Messages re-
ceived during any part of the feed out cycle are
processed without interference or loss of content.

RELEASE FRONT CHECIE L DRIVE LINK
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Figure 29 - Automatic Non-Interfering Letters Tape Feed Out Mechanism




B. Initiation

9.23 The feed-out operation 1s automatically

initiated by a fixed period of idle signal
line. Through the interaction of a drive link
operated by the rocker bail and a follower acti-
vated by the reset bail cam in the selector, the
mechanism recognizes the end of a message.
The timing of the selector while receiving a
message is such that the reset bail cam raises
its follower during the first part of the selector
cycle. The follower, through a linkage, lowers
a latch lever which permits a release lever to
rotate clockwise. When the release lever is in
its clockwise position, the mechanism is in its
unoperated condition, as explained below. When
the rocker bail goes to its extreme left position
during the middle of the function cycle, the at-
tached drivelink rotates the releaselever coun~
terclockwise and places the mechanism in its
operated condition, as explained in 9.27. Each
time a new character is received, the above se-
quence occurs.

9.24 End of message recognition is obtained

when the release lever is rotated coun-
terclockwise by the rocker bail and then is not
permitted to rotate clockwise by the follower.

C. Metering and Feed Out

9.25 When the release lever rotates counter-

clockwise, it lowers a front check pawl
onto two metering ratchets. These function as
described in 9.23 above.

8.26 A time delay lever rides on a cam at-

tached to the front ratchet. When the
front ratchet rotates,the time delay lever rides
to the low part of the cam and causes a release
arm to release the drive arm of a feed out bail
assembly. A roller on the drive arm then rides,
under spring pressure, on a feed out drive cam
on the main shaft. As the shaft rotates, each
time the roller rides to the lowpart of the cam,
the feed out bail assembly does two things: 1)
rotates the main trip lever counterclockwise
and trips the function clutch, and 2) rotates the
punch slide latches counterclockwise and sets
up a letters code combination. Thus, the re-
perforator feeds out letters tape in the same
manner as if the function clutchand punch slides
had been actuated by the selector.

9.27 As the ratchets are rotated as described
above, an adjusting plate on the front
ratchet reaches the position where itrotatesthe
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latch lever clockwise. The latch lever, in turn,
performs two actions: 1) through thetime delay
lever causes the release arm to latch the drive
arm and terminate feed out, and 2) permits the
release lever to move to its clockwise position
and lift the metering feed pawl and front check
pawl off the ratchets. A spring returns the front
ratchet to its start position. The mechanism re-
mains in its unoperated condition until the next
code combination is received. The adjusting
plate is adjustable for varying lengihs of tape
feed out.

D. Non-Interference

9.28 When the first character of an incoming
message is received during feed out, the
selector clutch is tripped and the reset cam fol-
lower causes the release lever to rotate clock-
wise. Feed-out is terminated, as described in
9.25 . The incoming message is perforated.

9.20 When the first character is received

during feed out,the relationship between
the selector cam and the function cam could be
such that the reset bail would release the punch
slides before the slides are fully reset. In this
case, the first character of the incoming mes-
sage would be lost. The purpose of the storage
assembly is to prevent this. The storage as-
sembly consists of a reset bail latch that is
moved by a link attached to the reset bail shaft.
During normal reception of messages, the link
pushes the latch out of the way of the reset bail
prior to the bail's being lowered by the main
trip lever. Whenever the condition described
above occurs, the latch holds the bail in engage-
ment with the slides until they are fully reset,
so that they may recognize the first character
set up in the punchslide latches by the selector.

BACK SPACE MECHANISMS (Fig. 30)
A. General

9.30 The back space mechanism stepsthetape

back through the punch block in order to
delete perforated errors. The erroneously per-
forated code combination in the retracted tape
is then obliterated by perforating the letters
code combination in its place. The back space
mechanism may be operated manually or it may
include power drive. The mechanism used with
chadless tape differs from that used with fully
perforated tape in that it contains a tape rake
for depressing the chad. The mechanisms are
shown in Figure 30.
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B. Manual Back Space (Fully Perforated Tape)

9.31 Depressing the handle of theback-spacing

bell crank disengages the perforator feed
pawl from the feed wheel ratchet. The back-
spacing feed pawl then engages the feed wheel
ratchet and rotates the feed wheel clockwise,
back-spacing the tape to the next row of perfo-
rations.

C. Manual Back Space (Chadless Tape)

9.32 Depressing the handle of the back-spac-

ing bell crank disengages the perforator
feed pawl from the speed wheel ratchet and si-
multaneously rotates the rake to depress the
chads. The back spacing feed pawl then engages
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the feed wheel ratchet and rotates the feed wheel
clockwise, back-spacing the tape to the next row
of perforations.

D. Power Drive Back Space

9.33 A start magnet in the power drive mech-

anism is energized by a remote source.
When energized, the armature bail is pulled
downward. An extension of the bail disengages
the drive link latch, which drops and engages a
notch in the eccentric arm. The eccentric arm,
driven by the perforator main shaft, moves to
the right. This action causes the bell crank
handle to be depressed through a system of
linkages between the drive link latch and the
bell crank. The subsequent operation is as de-
scribed in paragraphs 9.31 and 9.32 .
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28 AUXILIARY TYPING REPERFORATOR BASE

FOR THE AUTOMATIC SEND-RECEIVE (ASR) SET

DESCRIPTION

1. GENERAL

1.01 This sectiondescribes the baseassembly

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, gear bracket assembly, and a bracket
on which electrical connections are made.

2.02 The gear bracket assembly, driven di-

rectly by a motor, may contain two shafts
with interchangeable gears 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 gear assembly
for driving the reperforator unit by means of a
timing belt.

2.03 Motor mounting facilities are provided

on the lower level of the base so that the
motor is located in position for driving the gear
assembly.

2.04 The tape container accommodates a full

roll of tape, which is directed out through
a tape guide withroller to the typing reperfora-
tor. A low tape electrical switch assembly is
provided in the tape container. A tape-outswitch
leverrides the diminishing roll of tape toactuate
an electrical switch when a prescribed level is
reached.

3. ELECTRICAL CHARACTERISTICS

3.01 The electrical connections are made on

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

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

3.03 A 36-pointconnector is provided to accepg
cable connections from an associated:
electrical service unit.

3.04 From the 36-point connector a cable
emerges to carry electrical connections
to a connector on the typing reperforator.

Typical ASR Auxiliary Typing Reperforator Base

© 1967 by Teletype Corporation
All rights reserved Page 1
Printed in U. S. A. 1 Page
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TABLE 1. TECHNICAL CHARACTERISTICS OF MINIATURE SYNCHRONOUS MOTOR UNITS

CHARACTERISTICS

LMU19, LMU20, LMU24, LMU26,
LMU31, LMU45, MU43 (Bell 28F)

LMU35, LMU40

Rated Horsepower
Input Voltage
Phase

Frequency

Input Current

(Full Load - Amperes)
Starting
Running

Power Factor
(Full Load)

Watts Input
(Full Load)

Start Capacitor

Run Capacitor
Speed
Rotation
Mounting
Other

Distinguishing
Characteristics

25 Millihorsepower
115 +10% AC
Single
60 Cycles, +0.75%

4.0-5.0
1.25

88-108UF (130-156UF, MU43
(Bell 28F))

3600 RPM
Clockwise viewed from pinion end

Upright

LMU19 - Relay, capacitor, and
thermostatic cutout switch
mounted on motor bracket.

LMU20, LMU26 - Relay, capaci-
tor, and thermostatic cutout
switch mounted on motor bracket.
LMU20 has single ventilator,
LMU26 none.

LMU24 - Twin exhaust ducts,

Relay and capacitor mounted on
motor bracket. No thermostatic
cutout switch. Fused externally.
Latest design have double shaft.

LMU31 - Capacitor and thermo-
static cutout switch mounted on

motor bracket. Relay mounted

on bracket assembly.

LMU45, MU43 (Bell 28F) - Relay,
thermostatic cutout switch
mounted on motor bracket.
Capacitor mounted on motor
shield. Wiring for external start
switch noise suppressor (LMU45
only).

25 Millihorsepower
115 +10% AC
Single
50 Cycles, +1%

50

64-77

7.0
3000 RPM
Clockwise viewed from pinion end

Upright

LMU35, LMU40 - Contain no
thermostatic cutout device,
Fused (0.8A) externally. Relay
and capacitors mounted on
motor mounting bracket.
Equipped with an air shield.
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TABLE 2. TECHNICAL CHARACTERISTICS OF STANDARD AND HEAVY DUTY SYNCHRONOUS MOTOR UNITS

-

LMU3 (Bell 28A), LMU15
(Bell 35A), LMU21

LMU33, LMU36, LMU38,

LMU11,LMU12(Bell 28C),

Mounting

Other
Distinguishing
Characteristics

viewed from fan or short
shaft end,

Allupright except LMU27
and LMU30 which are
inverted,

LMU3 (Bell 28A) -
Control parts in com-
partment under motor.
Fan cooled. Thermo-
static cut-out switch,
Latest design have
more compact control
parts arrangement,

short shaft end.

All upright except LMU36
which is inverted.

LMU33 - Similar to
LMU3 (Bell 28A), No
fan.

LMU36 - Similar to
LMU3 (Bell 28A) ex-
cept for inverted
mounting with control
parts above motor.

end,

LMU11 - Inverted -
LMU12 (Bell 28C) -
Upright

LMU11 - Control parts
located above motor for
inverted mounting. Fan
cooled, Thermostatic
cut-out switch,

CHARACTERISTICS | (pe)1 28L.A), LMU30, LMU51, LMUS52 YMU-1 LMU30
LMU37, LMU42, LMU46
Rated Horsepower 1/20 1/20 1/12 1/12
" Input Voltage 115 +10%, AC 115 +10%, AC 115 +10%, AC 115 +10%, AC
Phase Single Single Single Single
Frequency 60 Cycles, +0.75% 50 Cycles, +0.75% 60 Cycles, +0.75% 50 Cycles, 20.75%
Input Current
(Amperes)
Starting 9.0 9.0 12,25 14.5
Running 1.85 2.4 2.8 2.8
Power Factor
(Full Load) 30% 35% 44.75% 46. 8%
Watts Input :
(Full Load) 65 107 132.9 150
Heat Dissipation
(Watts) 50 70 70.6 63. 38
Start Capacitor Rating 43-48 UF 43-48 UF 170-226 UF 161-193 UF
Speed 3600 RPM 3000 RPM 3600 RPM 3000 RPM
Rotation LMU42 CW, others CCW | CCW viewed from fan or | CCW viewed from fan CCW viewed from fan

end.

Upright

Similar to LMU11 but with

control parts in motor

mounting cradle, Starting
relay is voltage sensitive

type.

JOL00T-082-0LS NOLLDOHAS
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TABLE 2. TECHNICAL CHARACTERISTICS OF STANDARD AND HEAVY DUTY SYNCHRONOUS MOTOR UNITS - Continued

CHARACTERISTICS

LMUS3 (Bell 28A), LMU15
(Bell 35A), LMU21
(Bell 28LA), LMU30,
LMU37, LMU42, LMU46

LMU33, LMU36, LMU38,
LMU51, LMU52

LMU11,LMU12(Bell 28C),
YMU-1

LMUS50

Other
Distinguishing
Characteristics -
Continued

LMU15 (Bell 35A) -
Same as LMU3 (Bell
28A) except no fan,
Pinion on short shaft
end.

LMU21 (Bell 28LA) -
Same as LMU3 (Bell
28A) except control
parts at rear of fan,

LMU30 - Same as LMU3
Bell 28A) except for in-
verted mounting with
control parts above
motor,

LMU3T - Same as LMU3
(Bell 28A) except for
more compact cradle and
mounting arrangement.
Control parts on side of
motor,

LMU42 - Same as LMU3
(Bell 28A) except cradle
and mounting arrange-
ment is more compact -
and control parts are in
a bracket on side of
motor.

LMU46 - Same as LMU3
(Bell 28A) except for
wiring for motor start
relay arc suppressor,

LMU49 - Same as LMU3
(Bell 28A)but with speed
sensing device,

LMU38 - Differs from
LMUS3 (Bell 28A) only in
power frequency,

LMUS51 - Similar to
LMU3 (Bell 28A) except
for more compact cradle
and mounting arrange-
ment, Fan reversed
(solid side adjacent to
end bell),

LMUS2 - Similar to
LMU3 except control
parts mounted at rear
of fan,

LMU12 (Bell 28C) -
Same as LMU11 but with
control parts located in
motor mounting cradle
and end shields rotated
180° for upright mounting,

YMU-1 - Control parts
are located in a compart-
ment of the motor mount-
ing cradle.

OL00T-022-0LS NOLLDAS ‘g SSI




SECTION 570-220-100TC

TABLE 3. TECHNICAL CHARACTERISTICS OF sEmﬁs (GOVERNED) MOTOR UNITS %
cwmersumes | gutenn [ v [ g
Rated Horsepower 1/20 1/15 1/15
Input Voltage 115 +10%, AC/DC 115 +10%, AC/DC 48 +10%, DC
Phase Single Single .-
Frequency 25, 50, or 60 25, 50, or 60 )
cycles, or DC cycles, or DC : 3

Input Current Cycles Cycles
(Full Load - Amperes) 25 50 60 DC 25 50 6 DC

~ Starting 24 27 19 18 4.5 4.0 2.8 3.4 13.5

Running 1.18 1.34 1.12 093 | 2.1 23 18 17 2.5
Power Input (Watts) 123 114 92 1.07 | 235 200 190 195 120
Power Factor :

(Full Load) 90% 74% 1% - 96.8% 87% 179% - - -
Heat Dissipation (Watts) | 86 817 55 70 130 97.2 94.2° 111 66
Series Resistor (Ohms) | 25 - - 50 12 - - 20 -
Target Indicator 4, 6, and 35 Spot 4, 6, and 35 Spot 4, 6, and 35 Spot
Governed Speed 3600 RPM 3600 RPM 3600 RPM
Rotation CCW viewed from CCW viewed from CCW viewed from
commutator end commutator end governor end
Mounting Upright LMU13, LMU32 - LMU23 - Inverted
Inverted LMU29 - Upright
LMU39 - Upright
RF Shielding LMU28, LMU41 LMU32, LMU39 LMU29 (Bell 28E) 3
RF Suppression LMU28, LMU41 LMU32, LMU39 LMU29 (Bell 28E)
Other Distinguishing Control parts com- LMU39 governor No screened
Characteristics partment rectangular resistor mounted on governor cover
on LMU6 (Bell 28B) a heat sink. LMU13, on LMU29 (Bell
and L.MU28 and LMU41l] LMU32 cradle com- 28E)
governor resistor partments are
mounted on heat sink. rectangular.
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3. PRINCIPLES OF OPERATION

SYNCHRONOUS MOTOR UNITS (Figs. 1, 2,
and 4)

3.01 The following description of operation
applies to the miniaturized, standard,
and heavy duty synchronous motor units.

3.02 The stator of the synchronous motor has

two windings: a starting winding and an
operating (or run) winding. The starting wind-
ing, starting capacitor and the normally-open
contacts of the starting relay are connected in
series. The coil of the current-operated start-
ing relay is connected in series with the oper-
ating winding. When power is applied, the ini-
tial current through the operating winding (and
also the starting relay coil) energizes the relay,
and its contacts close the circuit to the starting

1SS 3, SECTION 570-220-100TC

winding. As the speed of the rotor increases,
the current in the operating winding decreases
and, when the current has decreased to a pre-
determined magnitude, the starting relay de-
energizes. Its contacts open and remove the
starting winding from the operating circuit. The
rotor continues to accelerate until it reaches
the synchronous operating speed. Rotation i8 in
the counterclockwise direction, as viewed from
the fan or short-shaft end of the motor.

3.03 The thermostatic cutout switch is con-

nected in series with both stator wind-
ings. This temperature operated device opens
the circuit to these windings whenever exces-
sive current is drawn, such as may occur if the
motor is stalled, thereby preventing overheating
and damage to the motor and control parts. The
switch may be reset after the unit has cooled
by depressing a pushbutton.

N

OPERATING WINDING

S~ STARTING WINDING

STARTING CAPACITOR

——0

ROTOR

MOTOR START RELAY

r~ = b |

| |

] |

: |

| : —

i |

T
_
l i
115 VAC

60

) THERMOSTATIC CUTOUT
=

SWITCH

Figure 4 - Typical Synchronous Motor Unit Schematic Diagram
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SECTION 570-220-100TC

ELECTRICAL NOISE
SUPPRESSION CAPACITORS

FOR BRUSHES
AW e — \

GOVERNOR
CONTACT SCREW

S’

SERIES FIELD ARMATURE
WINDINGS BRUSHES

' ELECTRICAL

NOISE SUPPRESSOR

GOVERNOR
BRUSHES

CENTRIFUGAL
GOVERNOR
MECHANISM

ELECTROSTATIC
SHIELD

\I\SERIES RESISTANCE
| FOR GOVERNOR
CIRCUIT

|
\ SPARK SUPPRESSION

CAPACITOR FOR
GOVERNOR CIRCUIT

ELECTROSTATICALLY
SHIELDED COMPARTMENT

Figure 5 - Typical Series (Governed) Motor Unit Schematic Diagram

SERIES (GOVERNED) MOTOR UNITS (Figs. 3
and 5)

3.04 The following description of operation is
applicable to all series (governed) mo-
tor units.

3.05 The series wound motor utilizes an elec-
tro-mechanical governor for speed reg-
ulation. The governor regulates the speed at

3600 rpm, *+1 percent, by alternately increasing
and decreasing the current in the series con-
nected field windings and armature, which are
also in series with a governor contact. A

Page 10

resistor (high-wattage) and capacitor are con-
nected in parallel with the governor contact.
The contact 18 held closed under the tension of
a spring which is adjusted to maintain this con-
dition during speeds up to a predeterminedrate.
With the contact closed, the resistors are short-
ed out. When the speed of the motor exceeds
the predetermined rate, the centrifugal force
acting upon the contact momentarily overcomes
the spring tensjon and the contact is opened.
This removes the short from the resistors and
they then appear in series with the field wind-
ings and armature, reducing their current, and
consequently reducing the speed of the motor.




3.06 The tension on the contact spring is ad-

justable to maintain the motor speed at
3600 rpm. To make this adjustment, a target is
provided to compare the motor speed with a
standard. The outside surface of the governor
cover is finished in white with three rows of
black spots equally spaced about its periphery.
The outér, center, and inner rows contain four,

six, and thirty-five spots, respectively. The

1SS 3, SECTION 570-220-100TC

four spot row is a target which should remain
essentially stable at 3600 rpm, when viewed
through the moving shutter of a 120 vibrations
per-second tuning fork. The six spot and thirty-
five spot rows serve as targets when using an
87.6 vibration-per-second tuning fork. The six
spot row is used to approach an on-speed set-
ting and the thirty-five spot row is used to ar-
rive at an accurate setting of 3600 rpm.

Page 11
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SECTION 573-101-400TC
Issue 1, May, 1967

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

( 28 AUTOMATIC SEND-RECEIVE (ASR) TELETYPEWRITER SETS
FOR U. S. NAVY

( COMPONENT WIRING DIAGRAMS

1. GENERAL 1.02 An overall typical schematic wiring dia-
: gram of a setis included in the descrip-
tion Section 573-101-100TC.

1.01 This section contains schematic and/or

actual wiring diagrams for the compo-

(’ nent units of Automatic Send-Receive Teletype-~
writer Sets listed in Section 573-101-000TC.

Note: Wiring diagram numbers are followed
with suffix A or S todesignate actual or sche-
matic. The numbers are arranged numeri-
cally in the section but not in the diagram index.

2. WIRING DIAGRAM INDEX

WIRING
NAVY DESIGNATION OF DIAGRAM

SUBJECT DESIGNATION MANUFACTURER NUMBER ISSUE
PD-17A/U LMU 3 2900WD-A 42
PD-18/U LMU 4 2900WD-A 42
PD-18A/U LMU 41 2900WD-A 42
PD-67/U LMU 12 2900WD-A 42
MOTOR UNITS PD-T7/U LMU 14 2900WD-A 42
( PD-TTA/U LMU 39 2900WD-A 42
PD-108/U LMU 38 2900WD-A 42
PD-111/U LMU 50 2900WD-A 42
MX-1115B/UG LP14RN/AY 3214WD-A 44
MX-1422A /UG LP14RE/AY 3214WD-A 44
MX-2984/UG LP14RN/AGH 3214WD-A 44
TT-325/UG LP14RN/AHF 3214WD-A 44
TT-372/UG LP108RN/AY 3214WD-A 44
TYPING UNITS TT-378/UG LP108RE/ACX 3214WD-A 44
TT-400/UG LP14RE/ACX 3214WD-A 44
TT-437/UG LP14RN/AJG 3214WD-A 44
« TT-441/UG LP14RE/AJG 3214WD-A 44
( TT-374/UG LP108RN/AGH 3813WD-A D
TT-436/UG LP14RN/AJE 3813WD-A D
CY-2529/UG LAAC 200 3264WD-A. 20
CABINETS CY-3082/UG LAAC 237 3264WD-A 20
SB-959/UG LESU 13 3292WD-A 19
, 3294WD-S 24
Q ELECTRICAL SERVICE UNITS SB-1061/UG LESU 12 3344WD-A K
. 3343WD-S P

Printed in U. 8. A.




SECTION 573-101-400TC
2. WIRING DIAGRAM INDEX co

ntinued

WIRING
NAVY DESIGNATION OF DIAGRAM
SUBJECT DESIGNATION MANUFACTURER NUMBER ISSUE
SB-1302/UG LESU 73 4385WD-A B
4386WD-S C
ELECTRICAL SERVICE UNITS SB-2611/UG LESU 96 5930WD-A ORIG]
593 1WD-S A
SB-2680/UG LESU111 7015WD-A 5
7016WD-S 3
TT-251/UG LXD 3 3300WD-A G
TRANSMITTER TT-439/UG LXD 27 3300WD-A G
DISTRIBUTOR TT-311/UG LXD 11 4264WD-A 9
TRANSMITTER MT2099/UG LCXB1
DISTRIBUTOR BASE MT2452 /UG LCXB 13 4265WD-A C
MX-2643 /UG LAK 4ARN 3302WD-A 17
MX-2858,/UG LAK 4ARE 3302WD-A 17
TT-371/UG LAK 31ARN 4927TWD-A K2
KEYBOARD BASE TT-377/UG LAK 31ARE 4927WD-A K2
: TT-433/UG LAK 42ARN 6456 WD-A 4
TT-440/UG LAK 42ARE 6456WD-A 4
TT-475/UG LAK 46ARN 6456WD-A 4
TT-266/UG LPR9/AWA 3628WD-A 21
TT-267/UG LPRY/ARE 3628WD-A 21
TT-373/UG LPR51/BWA 3628WD-A 21
3567TWD-S 13
TYPING REPERFORATOR TT-375/UG LPR52/BWA 3628WD-A 21
TT-379/UG LPR51/BRH 3628WD-A 21
356TWD-S 13
TT-380/UG LPR52/BRH 3628WD-A 21
MT-2234/UG LRB 6 3590WD- A 4
3591WD-S 9
MT-2272/UG LRB 42 3591WD-S 9
4447WD-A 7
REPERFORATOR BASE MT-2625/UG LRB 36 3591WD-S 9
4447TWD-A 7
MT-3369/UG LRB 51 3591WD-S 9
4447TWD-A 7
PAPER WINDER RL235/UG LPW 300 5830WD- A&S 6

Page 2
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2900WD |.

#o. NOTES NOTE:
REVISION INFORMATION MUST ALSO BE
.| SYNCHRONOUS MOTOR OPERATES ON REGULATED SYNCH RONOUS MOTOR UN'TS REFLECTED ON THE ISSUE CONTROL BEC.
FREQUENCY (o 0.75%) MAXIMUM AC ONLY. ORD, WHICH IS A PART OF THIS DRAWIRG.
2.| CONMECT EITHER WIRE TO DESIGNATED REVISIONS
TERMINALS OF UNIT TERMINAL BLOCK,PER lesve| oare AUTH. NO.
WIRING DIAGRAM OF ASSOCIATED UNIT Y 2-15-50 AT
3.| MOTOR LEADS OF SAME COLOR ARE INTER- NUT END OF MOTOR M $-17-60 28-13280 1
CHANGEABLE. GROUND SCREW HOUSING ASSEMBLY BOLT. L] 5-27-60 28-13361
IN SHELL OF MOTOR > 7-6-60
STARTING WINDING _ CENTRIFUGAL VIRIKG & COLOR Q > 13-60 2-LAL
, SWITCH CONTACT GROUND STRAP STARTING WINDING CODE LMUNS ONLY £29-13899
MOTOR GROUND LEAD 8K (LMUXO ONLY} \ (NOTE 5) R 12-14-60 28- 14406
5.] EXTERNAL NOISE SUPPRESSION NETWORK g WOTOR MOUNTING SCREW 7, 3 6-23-61 20265
CONSISTING OF 100 OHM, 1/2 WATY HOTOR GROUND SCREW e T 0-8.61 20880
RESISTOR 1N SERIES WITH 0.26 MFD IK ¥ INOTE 6) WIRE COLOR CODE STARTING MAIN WINDING U 10-18-61 1 7147)
CAPACITOR COMNECTED ACROSS YELLOW AND ! LMUNG ONLY CAPACITOR . V 11-30-61 s
BROWN WIRES. (FOR LMUNS,uS) STARTING (NOTE 6) (NOT : ::3:.3 mﬂ_‘—-,m
CAPACITOR 20-62 __jjuesy
6.|MOTOR GROUND LEAD (GREEN) TERMINAL MUST PaciToR }nors 2 Y 1-20-
BE FASTENED TO MOUNTING CRAOLE OF MOTOf | { n ' By (W) J l-ns—agg ;mgzm
UNDER A SEPARATE GROUND SCREW ONLY. A e BL NOTE m 1563 28592
SCREW USED FOR AWOTHER PURPOSE CANNOT fﬁ THERMAL CUTOUT (NOT USED ON [ § 2 A8 % 16-63 26968
BE USED FOR GROUNDING (UNDERWRITERS . LMU3S OR N0) s : ac 2863 i
LABORATORIES REQUIRENENT). &g: :o:: :::v [ 8-22-63 72848 —
, At NEYTEN
7.WIRE coLOR CODE: / THERMAL CUT-0UT 13 1=24-6N mm:lu_
BK - BLACK R - RED bperd T (KOT USED ON LMU2Y,56) 3% 136 7302
BL - BLUE 0 - ORANGE CONNECTION MADE STARTING 53 £ 27-6% 19730~
BR - BROWN Y - YELLOW un7:;°&g:)w FOR LMUNG OW' > RELAY B “2:-%_: 82008
P - PURPLE S - SLATE [ T
¥ - WHITE 6 - GREEN LMU 19,20,24,26,3(,45,56 ] 3-N-6% ._a_ug- c
LMWy 3;’#&2#5,2!,30.37 42.43':'9 FOR USE WITH 115Y AC 60~PONER SUPPLY ONLY (37 | o-22-65 -
sl ww STARTING CAPACITOR FOR USE 116V'AL. ‘€0~ POWER' SUP = T 22-
VALUE LMU3 35.36.38‘40 51‘,52 % 1565 RENa2-N
3"5.%3.0"323' 43 —48 MFD FOR IIBVAL. 50 ~POWER SuspLY, 3 ~ z_“__.%
priAte ey FOR 230 V.AC. 50~ POWER SUPPLY e
GROUND SCREW |
N} A Y STAR o N SHELL OF MOTOR;n0uND LEAD SCREW(NOTE 6)
TING WINDING B
s R HOUNTING PLATE
_ " ——
£ I - AL L A
B B0 L B—
34556 MAIN VINDING Y WOTE 2
s TN
BK P [
" — TEBAL COT-0UT s
SEE ISHE CONTROL RECORO FOR COR-
r PLETE LIST OF SHEETS COMPMSING TS
4 wo.
L - e =
1
/ 5 1510 ONMS START 146
gl CAPACITOR
AY 1 (NOTE 8) AcTuoaL
VIRING DIAGRAN
LMU 80,54 FoR
FOR USE WITH 11BY AC B0~ POWER SUPPLY ONLY WODEL 28 & 38 .
MOTOR UNITS
APPROVALS
o AND R corm |
|e- mmen
{Proo. wo. 2000wo
[utt 1-28-58 F
[ro.rnE w0, 3 65 isea
[omawn ¢ . amd. Rt W
lewso. w5, [apra
TELETYPE -
CORPORATION
42
) | | 3 ! ‘ [ s I . | ? | . T ’ T



s \ |
! | [ 3 { 4 [ 5 | . ] 7 ]
[ it H
= . poT2® REVISIGH 1NFORMATION MEST 2900w A
I. |A. AC SERIES MOTOR UNITS OPERATE OR SERIES GOVERNED MOTOR UN'TS ALS® B8 REFLECTED OB TNE
UR-REGULATED AC POVER. : YSRE CORTRL RECORD, wiiCH
B. ASSOCIATED LESU MUST BE EQUIPPED 16-A.PART OF THIS ORMUINS. REVISIONS
WITH CAPACH TOR-RESISTOR ASSEMBLY
FOR DC OPERATION OF GOVERNED MOTORS. BSUE DATE AUTH MO
(] L 2-15-08 '
2. | CONNECT EVTHER WIRE TO DES)GNATED & \ r Eiiee | oe-tmme |
TERMINALS OF UNIT TERMINAL BLOCK, PER N 5 M
VIRING DIAGRAM OF ASSOCIATED UMT. '\: O/-} : e, - N R . T
(WA (%0 W) 1y iy m—-— ._.:l-—
; 9-13-00 1 29-13009
3. |mOTOR LEADS OF SAME COLOR ARE INTER- GROUND 1 b GROUND O N7 ! : 0 |
CMANGEABLE. STRAP > ﬁ::: STRAP ) Y covEROR L 2138 20-iwos
. BRUSHES 5-0-6) 70099
4. |MOTOR LEADS ARE ENCLOSED IN (et 70898 -
APPROXIMATLY 10® LONG COPPER SHIELDING MOTOR nglsﬂw K[ — "Omﬂsz:::nns |' c:: 961 _;_:l‘l_l__ .
& FASTENED TO MOTOR AND CONTROL PARTS [ Sak 1) . WOTE 3 ! 71908 |
COMPARTMENT. (FOR LMU28). WOTE 2 ____]._n—ﬁnt:, CAPACITOR 0.5 MFD 48 VOLTS {-————‘ i - o NS
N oC ONLY 30-0¢ L. . L A—
= . 1] S—
5. | LMUN, 10,AND IN MOTOR UAITS (UNIVERSAL R OR R OR ) I = 20-0R
SERIES GOYERNED) CONTAIN TWO 500 OWM RESISTOR T rew L 2 .Hlj:g 70008
RESISTORS WIRED IN PARALLEL EQUIVALENY 3 . ls,g 79008
T0 280 OHMS. D gof™ 1 rearsTor CAPACITOR * v RESISTOR 3 - 63 lll__..|
LMUN MOTOR UNIT SUPERSEDED BY LMMI 1 906D \ ELECTRICAL : ! o = ;-ﬂ
MOTOR UNIT. l oISt ' — - ’gﬁ____m___
LMU10 MOTOR UNIT SUPERSEDED BY LMUN? LMU 6,13 (UNIVERSAL) Og— ' S [ ."ﬂ_ 797201
NOTOR UKIT. WITHOUT "RADIO FREQUENCY SUPPRESSORS -- % —ises | Jere-t
LMUIN MOTOR UNIT SUPERSEDED BY LMU3D FOR USE WiTH EITHER |15V AC 50-60~OR |18V DC LMU 28,32 ?9 41.47 (UNIVERSAL) 5| e | wees
MOTOR UNIT. POWER SUPPLY (NOTE IB). M28 QUENCY SUPPRESSORS W | T | ssIm
LMy 23 (48 VOLTS) YOR 52 WITH EITHER 115V AC 50-80~115 ¥ DC T8 e
6. | WIRE coR cooe: WITHOUT RADIO FREQUENCY SUPPRESSORS POVER SUPPLY (ROTE 18) BN NN S
BK - BLACK R -RED FOR USE ON 48 V.DC. POWER SUPPLY ONLY, T sd Ty
BL- BLUE 0-ORANGE | ©-00-68 | SeN3e-3
BR- BROWN Y- YELLOW tg_ —I-L'-M—_ -4 | SINE2-8
P~ PURPLE S—SLATE
W- WHITE G- GREEN 40 =45 EE
-
r]° X
GROUR 51 0P %
= TIOF)
e\
X “?: -,
MOTOR & GOVERNOR BRUSNES
MOUNTING
SCREWS NOTE 3 N -]
T e SHIELDED _*
' o 7 e S L
NOTE 2 {'—r—:g n R ACITOR | MFD aer wats e
1o < ol '™ o enetvs
1 Lo &) i 8 ¥.0
; 'Y ! .8,
a RESISTOR SNEEY »
| L
ELECTRIEAU ! .
woise | - SMEL
SUPPRESSOR'_ - — — - - e e mee o e J —
’ (]
LMU 29 {48 VOLTS) NOREL 29 @ 35 .
WITH RADIO FREQUENCY SUPPRESSORS MOTOR SN1TS
FOR USE ON N8 VOLT DC POWER ‘SUPPLY ONLY
\PPROVALS
D AND R corm |
|e- msen
|noo- NO.  2000WD
loate  i-2s-58 F
jro.FE MO, 1-30.68. is8a
|omawn ¢ 5. omo. Q{7
|eweo. -8.4.8. APPD.
TELETYPE —
CORPORATION
«| 2900WD
| . T 7 s | ’ |
| | | 3 ! 4 I §



! | 2 | 3 | 4 { 5 | 6 | ? l s | ’ |
NOTES
1. § WIRING CHANNEL. DESIGNATED BY "R" DOES NOT e e — —— ————— —— — — —
REPRESENT CABLES, BUT ASSISTS IN TRACING ~ —} 32 l 4 W D
CONNECTIONS. } 172521 172502 STUNT BOX |
REVISIONS
2| coLor cope: I ARRANGEMENT
AHF, AJC | ISSUE DATE AUTH. NO.
BK-BLACK  BL—BLUE | SEE NOTE 7
W —WHITE R —RED [ | at 12-23-63 791851
Y ~YELLOW BR—BROWN .
P —PURPLE O —ORANGE | 157106 | STUNT BOX 42 1— 9-65 85722
S —SLATE G —GREEN | . ARRANGEMENT 43 2—-3—65 85959
[ :-_Z-_a; | o - AHT. ARV 44 8-25-66 30726
?
3| coLor LeceND: | RS- l isoen
g channeL wine Nwaen | | = - [ SIGNAL  {&-—--
R a<“' WIRE COLOR CODE — e ———— —: { D - |
————————————————— 1 BELL 2! 155067 172569
!— 172504 STUNT BOX | \ / { |
N 0000 ARRANGEMENT | | N v/ £ ————— R-7-8K
I » ~— T x : - R-5-P
| [ L ACW,ACZ ! LJ & ? ———————— R-2-R
| (L } l & x | —————————  A-8-w-BL
5] CONNECTOR VIEWED FROM SOLDERED TERMiN- | T ' | | ‘
AL ENDS.
| eres—d] || £ L 44 |
. 198353 —— !
® : 25 R—-2-R | 4——=} I
I :& :17, i " 3
7| THESE LEADS FURNISHED WITH Funcmion Box. | | - ‘ rfs:-:?uoﬁ 14—
e r 172550 STUNT BOX | :— —— ——————n
NORMALLY OPEN CONTACTS| R—1-Y
| ARRANGEMENT | | | I — I STUNT BOX |
T oo | AGG l | E | | ARRANGEMENT |
NORMALLY QLOSED CONTACTS AJB
| seenotE 7 oo | SEE NOTE 7 [
! ™ l | Rt \é 'l/ 0 | -o-s —] | R-7-BK |
9| A COMPLETE LP UNIT USES ONLY ONE STUNT BOX. 164594 —_— /1 ~7-
MAKE APPROXIMATE (____) CONNECTIONS TO | SEE NOTE 10~ A R-11-6 | I ,——R-—5—P —g |_____.:[_ R—3-8R— | R-2-R l
COMPLETE CIRCUIT. R~7—8K | R— 4—0 ——t——34 3 4 A — e —{(y—{-NOTEIT |
! R-2-R I ¢ — v | A 153592 |
TRANSFER CONTACTS [ R-8-W-BL | ——R-8-w-8L 8 ;‘ & R~7-BK L
* :- REAR CONTACTS | ROSIR | __' R 1§ =G —————— 4 | j I | SEE NOTE 8 I
awdiem || ___TUTC T e I
NORMALLY CLOSE! T oL o - T— — R- —ﬂ {OR R-12-BK-FOR LP —_———— e ——
w— ] | — 172500 £E NOTE 13 8 / r 172500  STUNT BOX | ACTUAL
! N 14 R—I5—W |
| gooo | f\m & | /1 | 00080 ARRANGEMENT | WIRING DIAGRAM FOR
It| THE FOLLOWING STUNT BOXES ARE WITHOUT I ! SEE NOTE 12— | e N R—16—6 ACV | MODEL 28, TYPING UNITS
: (ALL EXCEPT AHY) [
SWITCH ASSEMBLIES: AX, ADL. | Loons | P OR LS CONNECTOR | 0o | LP 14,15,18,17,20,21,23,26,27,26,30,3134,
L 39522RM 38,39,43,44,55,56,60,65,67,68,70,73,84,
12} THESE TWO TERMINALS ARE USED WHEN LP IS | ofo W | I ) (MALE CONTACT) STRAP 1 SEE NOTE 7 ofa ! 96,100 108111113122, 72.108,109.118
EQUIPPED WITH XD coug.mP:cngET% ::UsT :)RRE | Y | » (OR R-13-W FOR LP30 (EXCEPT AU} | 508 | ' .
XD CONT. HORIZ. TAB. IF BOTH 5 STUNT 80X
;’g&&ﬁ; ARE WIRED IN SERIES TO THESE : Qg? i I §' (ASELE ;(?P‘:’ZN'IY) : R-15-w Y &% SEeNoTE 8 { AP.AR,AS.AVI.A)(,AY.ACV.W.AC;.F:(I
: a w R—I6-G ACZ,ADL AEH,AES, AETAFDAFE AFN,AGB,
| b ® ?'; SEE ma# o l HI | R—7-BK | AGD, AGE, AFY, AGJ, AGG,AHF,ARH AHT ANV,
13] USE 39522RM STRAP FOR LP 93,96,97,102,122 | @ T x & x & l R—- 2-R l AHY,ANZ AJG, AJAAJC, AJD,AJF,AJG, AJB,
C ioss38 | - T - ] Ax
14| THE 159611 SIGNAL BELL AND THE 195353 CABLE : | | ® ——— e e e - SEQUENTIAL
ASSEMBLY ARE CONTAINED ONTWE LPIIl OKLY. | | | R-0—S —— E | STUNT BOX \2°%° »—72502  STUNT BOX ! R il
1s] A THE LP 11l IS FACTORY WIRED FOR 60MA OPER. | | J‘ Aoi—y —] g | ARRANGEMENT \ 10 000 ARRANGEMENT | .
B.THE LP 111 MAY BE CONVERTED FOR 20-30MA. L—t—————— - ——————— R—4—0 — | AS,AGD,AGY, AR AY,ACX,ACY, !
OPERATION BY THE CUSTOMER. | AJA o AFYAGBAHH, |
T » g i
16] FOR AFY STUNT BOX,CONTACT 1S OVER SLOT 30. 156880 a | 1o AHZ AJG,AJD,
—3- —1-Y (SR i
L e i aeac [ e 4 otseaRE ) | AJF, AJK ! APPROVALS
17| 195269 STRAP CONNECTED FROM TERMINAL 6 | fa— SEE NOTE 7 :
T e, AT DS 2 SELECTOR WAGNETS - SR = S NI RS
FOR | F o
MODIFICATION KITS. i (z\] I3 LP OR LS r !L R-7-8K — X | L
156881 l ___________ SEMOES ]
s’} |+ .
254M | ASSEMBLY 254M | {— 172500 STONT Box €- NUMBER
e — PROD. NO. 3214 WD
60 MILLIAMPERE (NOTE1sA) [ "XD CONTROL FOR PAGE FEED ] | : ARRAR’AANGEMENT :
OPE| | OUT MECHANISM LP3 | W,AEH AES OATE 12-1-56
RATION I 1s3ise | | ET,AFD,AFE Af I"|
156880 AND —(— R-1-Y {SPARE) | \ I~ | | SEE NOTE 7 AGE | P.D.FILE MO. 45— 306544
156881 STRAP .,
s N R-4-0 (SPARE) ] r R-12-BK ——c 152303 } | | 55087 | DRAWN JER CHKD. GG
L R -13-W—g—— 0 | | J SEE NOTE 8 | ENGD. VC APPO GAL
-1 3t T | | RoowaL ! TELETYPE
| R-7-8K — } !
R-2-R CORPORATION
254M 254M - e
TE 158} STUNT BOX WIRING
20-30 MILLIAMPERE ‘"7 3214 WD
OPERATION 4 4
| | [ 3 I 4 I 5 ] ! | 7 | s [ v ;
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WIRING LEGEND:
ODISTANT TERMINATING AREA
OISTANT TERMINATING DESIGNATION

A- l-\VI—BLZ
WIRE COLOR CODE
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COLOR CODE:
BK - BLACK G - GREEN
BR - BROWN BL - BLUE
R RED 4 PURPLE
0 - CRANGE W - WHITE
Y YELLOW S SLATE

UNIT WERED FOR 115 VOLTS, S0 TO 60
CYCLE A C POWER INPUT ONLY.

CONNECTORS VIEWED FROM SOLDER TERMINAL
ENDS.

CIRCUITS SHOWN FOR .060 AMP. NEUTRAL
SIGNAL LINE OPERATION. FOR .020 AMP.
OPERATION, REMOVE AND ADD CONNECTIONS
AS TABULATED BELOW:

SIGNAL LINE { CONNECTIONS
CURRENT REMOVED

1020 AMP | K1-KZ2,
JP1-3P2

CONNECTIONS
ADDED

JO3-sQn

RECTIFIER SHOWN CONTROLLED BY POWER
SWITCH.

A FOR CONTINUOUS QPERATION, REMOVE
LEAD L-2-BX FROM TERMINAL E-2 AND
CONNECT TO TERMINAL E-1.

8. FOR OPERATION FROM MOTOR CONTROL,
REMOVE LEAD L-2-BK FROM TERMINAL
E-2 AND CONNECT TO TERMINAL E-3.

LINE SHUNT RELAY SHOWN CONTROLLED 8Y
POWER SWITCH AND SHUNTING LINE RELAY
COIL AND KEYBOARD AND TRANSMITTER
OISTRISUTOR S1GNAL GENERATOR.

A. IF KEYBOARD SHUNTING 1S NOT
DESIRED, OR WHEN SIGNAL LINE BREAX
SWITCH 1S PRESENT, REMOVE THE
BLACK STRAP CONNECTED BETWEEN
TERMINALS C-10 AND C-13 AND CONNECT
TERMINALS C-9 AND C-13.

B. FOR DIRECT CONTROL OF THE LINE
SHUNT RELAY FROM THE POWER SWITCH,
REMOVE STRAP BETWEEN TERMINALS
C-3u AND C-37 AND CONNECT TERMINALS
C-34 AND C-35. TERMINAL C-13 MAY
TMEN BE CONNECTED TO EITHER
TERMINALS C-9, C-10, C-II OR C-1I5
TO OBTAIN THE DESIRED SHUNTING OF
THE SIGNAL LINE CIRCUIT.

THE SPARE LEADS FROM THE KEYBOARD AND
TRANSMITTER DISTRIBUTOR UNITS
COMNECTORS ARE TERMINATED IN THE RIGHT
END OF THE ELECTRICAL SERVICE UNIT.
THE SPARE LEADS FROM THE TYPING UNIT
CONNECTORS ARE TERMINATED IN THE LEFT
END OF THE ELECTRICAL SERVICE UNIT.

ADD STRAP BETWEEN C-10 AND C-i1, IF
SIGNAL LINE BREAK SWITCH IS NOT USED.

SPARE LEADS FROM F-18 AND U-18 ARE
RESERVED FOR POLAR OPERATION OF
KEYBOARD AND TRANSMITTER DISTRIBUTOR
SIGNAL GENERATORS.

TERMINALS C-1U3 TO C-148 ARE RESERVED
FOR CABINET LAMP OPERATION.

TERMINALS CI-C3 RESERVED FOR CUSTOMER
USE.

TERMINALS C-121 - C-122 RESERVED FOR
PERFORATOR LOW-TAPE SWITCH.

CONTACTS SHOWN INX UNOPERATED OR
DE-ENERGIZED POSITION.

WHEN LBXD IS USED IN PLACE OF LXD,
MAKE THE FOLLOWING CHANGES:
OMIT CONNECTIONS ADD CONNECTIONS
C-142 TO C-180
C-131 Y0 €-132

WHEN LXDS S USED, REMOYE TME STRAP
BETWEEN TERMINALS C-138 - C-136. ADD
TWO STRAPS, ONE BETWEEN TERMINALS

€-23 - C-13% AND OME RETWEEN C-2u -C-136

WHEN THE LXD 11 IS USED DO NOT INSTALL
STRAPS BETWEEN TERMINALS CIu¥1 AND CIH2
OR €131 AND C132. THE INTERNAL CLUTCH
MAGNET INPUT SHOULD BE CONNECTED TO TER
MINALS C132 & CIlNI, RESISTANCE PER COIL
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1| FOR ACTUAL WIRING DIAGRAMS OF INDIVIDUAL[10. [ A. TO OPERATE MOTOR CONTROL,SET MUST 21.| conTinuEe 3294 WD
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3300MD  TRANSMITTER DISTRIBUTOR-LXD3 POWER SWITCH AND SHOWN SHUNTING | Y20 4-26-61 69589
3288WD  TRANSMITTER DISTRIBUTOR- LINE RELAY COIL,TRANS.DIST.SIG. | om0 ] 21 | 3-28-82 60768-33
LAXD 3 & LCXDI GENERATOR AND KEYBOARD SIG.GEN. 22 | 11-26-63 78875
325(WD  TRANSMITTER DISTRIBUTOR-LBXDS 5. IF KEYBOARD SHUNTING IS NOT DESIRED °99°_f‘|' *OOFF 25 2716 Zan10
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LESU) EITHER €9,C10,C11,C15. C950——s0OFF,
O C CABINET TERMINAL BLOCK Do
© D MOTOR CONTROL TERMINAL BLOCK 12. | CIRCUIT SHOWS BOTH HOR!IZONTAL TABULATOR | Tcis
{IN LESU) AND FORM START CONTROL USED ON TYPING | o552
O E POWER TERMINAL BLOCK (1K LESU) UNIT. WHEN ONLY ONE CONTROL 15 USED, |
F KEYBOARD CONNECTOR OMIT CONNECTION MARKED {—%—) AND ADD CIBO——OOFF
O J | TERMINAL STRiP (ON LINE RELAY PROPER DASHED {----) CONNECTION N | L. pvOTED!
ASSEMBLY IN LESU) TYPING UNIT CIRCUITS. | oZna L TT?%«D&
& $ 2 LINE RELAY CONNECTOR (IN LESU) | o L TRaNs
® J 3 LINE RELAY FILTER(IN LESU} 13. | FORM PAPER OUT ALARM CONTACTS MAY BE | cez
O K TERMINAL STRIP (ON LINE TES MOUNTED ON ELTHER THE TYPING UNIT OR
KEY IN LESU) EXTERNAL TO THE CABINET. IN LATTER @10 O OFF
R TYPING UNIT CONNECTOR EVENT,CONNECTIONS ARE MADE DIRECTLY TO cu3
O S SLOW RELEASE RELAY TERMINAL TERMINALS C25 AND C26.
BOARD(IN LESU) I
O T TEST SWITCH TERMINAL BOARD i4. | WHEN PAPER FEED OUT SWITCH IS NOT USED HARDGATE
(1% LESU) DI SCONNECT MOTOR LEAD.FROM AG3 AND | TRANS. CONTACTS
U TRANSMITTER DISTRIBUTOR CONNECTOR CONNECT TO AGI.
O AG MOTOR TERMINAL BLOCK(ON LAK)
OAH AUXILIARY SWITCH TERMINAL BLOCK 15. | WHEN SIGNAL LINE BREAK SWITCH IS NOT
(ON LAK) USED N KEYBOARD ADD DASHED (----)
<7 TRANSMITTER DISTRIBUTOR CONN CONNECTION AT CABINET TERMINAL BLOCK
(LBXD). BETWEEN CI0 AND CIi.
3.1007 DASH¢---) LINES INDICATE FILTERING, 16. | IN ALL TRANS.DIST.UIY MUST BE CONNECTED|lo> | wHEN A SEPARATE TIGHT SWITCH IS USED IN
SHIELDING AND SUPPRESSION NETWORKS. TO U17 EXCEPT FOR LXDY AND UP.(SEE LBXD THIS SWITCH BECOMES A MANUAL ON-OFF
NOTE 25) SWITCH ONLY.
4.| ALL APPARATUS IS SHOWN IN UNOPERATED
OR DE-ENERGIZED POSITION. 17. | IN ALL KEYBOARDS Fu MUST BE CONNECTED |i>3 | wHEN LXDS S USED,REMOVE THE STRAP BE-
10 F7. TWEEN TERMINALS C135-C136. ADD TWO SHEET 1+ oF 6
. | A RESISTANCE N OHMS (M) IN ALL TYPING UNITS Ri4 MUST BE 176162 STRAPS, ONE BETWEEN TERMINALS
B. INDUCTANCE VALUES IN MICROHENRIES(MH) CONNECTED TO RI7. €23-C135 AND ONE BETWEEN C24-Ci36. SCHEMATIC
€ CAPACITANCE VALUES IN MICROFARADS{MF) wPRING CIAGRAM
I8 | SPARE LEADS FROM Ui8 AND F18 ARE RES- oy | T0 CONTROL PIVOTED READER FROM 1TS TAPES For
6.| CIRCUITS SHOWN FOR .060 AMP. NEUTRAL ERVED FOR POLAR OPERATION OF S1GNAL OUT CONTACTS,REMOVE THE STRAP FROM uODEL 28
SIGNAL LINE OPERATION, FOR .020 AMP. GEMERATOR. TERMINALS 137 TO 141 AND PROVIDE SUIT- ASE.GP.OPT 4 AC
LINE CURRENT,ADD DASHED (——) CIRCUITRY.THE TAPE OUT C NTACTS MAY NOT T OFACILITIES
CONNECTIONS AND OMIT CONNECTIONS MARKED {[19. | CYRCUIT SHOWN FOR 115Y DC POWER (NPUT BE USED DIRECTLY SINCE THEY OPEN PROVIDEC BY
{3 ) IN LINE TEST KEY,AND LINE RELAY TO TRAMS.DIST.CLUTCH MAGNETS. FOR MOMENTARILY. ELECT SERVICE UNIT
CIRCUITS. ugv DC POWER INPUT MOVE WIRE couuzcmusl LESUI3
AS FOLLOWS: E UI4 IS CONNECTED TO U17 THROUGH THE AND ASSOCIATEC
7.| USE POWER & SIGNAL LINE SUPPRESSOR AND UNIT WIRE INVOLVED MOVE CONN.FROM TO TRANS. DI ST. INITS
SYNC.OR GOV.-FILT. MOTOR FOR INSTALL-
LAXD, C8I TO V6 v6 Vs He2 M22  uw
ATIONS REQUIRING MINIMUM R.F. INTER- coxo® ciuz 1o va v v ¢ ) APPROVAL S
FERENCE. LBXD  AI3 10 V6 V6 v6 D4
FOR OTHER INSTALLATIONS OMIT SUPPRESSORS 26 10 V3 v v AND UP H23 _M23 UM D AND R Eor M
AND CONNECT INPUTS AND GOV.MOTOR 4 [N
DIRECTLY TO TERMINALS SHOWN. POWER SUPPLY MUST DELIVER 300MA € 48V DC
OR 200MA € 1i5V OC.
8.] USE SYNCHRONOUS MOTOR ON REGULATED 60nV - papp——
(s 1%} AC POWER ONLY. GOVERNED MOTORS 20. | USE APPROPRIATELY LABELED LXD,LAXD, 26.| CUSTOMER MUST SUPPLY THIS SWITCH WHEN
AND OTHER POWER CIRCUITS OPERABLE ON LBXD OR LCXD CIRCU!TRY AND MAKE CONN. EXTERMAL SWITCHING IS NOT USED. PROD. NO. 320uw0
50 TO 60~ UNREGULATED AC. AS SHOWN,
27.| CUSTOMER MUST SUPPLY THESE STRAPS |oare 1517 59
o.f RECTIFIER SHOWN CONTROLLED BY POWER 121, | CUSTOMER MUST SUPPLY EXTERNAL SWITCHING WHEN EXTERNAL SWITCHING IS NOT USED.
SWITCH. | AS FOLLOWS: PO.FUWE MO -~ secyy
FOR CONTINUOUS OPERATION,MOVE LXD - NONE 28.| WHEN THE LXDI1 1S USED DO NOT INSTALL omAWN 4 ¢ D,
RECTIFIER LEAD L2 FROM E2 TO Ei. LAXD - BETWEEN C133 AND CI3u STRAPS BETWEEN TERMINAL CI¥I AND Ci¥2,
TO CONTROL TRANS.CLUTCH MAGMET OR Ci3) AND C132. THE INTERNAL CLUTCH ENSD. APPD.
LBXD - NONE MAGNET INPUT SHOULD BE CONNECTED TO
TERMINALS C132 AND Cili. RESISTANCE PER TELETYPE
(CONTINUED) COIL 210 OHMS. CORPORATION
24
) | ) I 3 | . | v |




< | - | o i a - i « |
i 4 ]
ol l§ g - sl S w | O
W v m a
= e ol 3 ¥2.5 g |3|v s|g|®2| =
4 O sjc 2 8, Sa8mZ, 3 um H %
|55 578222 |8 s <
[ 1 23! Flouogcezzqz-la -] gle
(¢)] Wﬁuﬂﬂ _ ; r mmrnp.nwxun.w a H IR w (v ))
'Y E“%bﬂ = wilaz m.muWT. a < &l Zi&l o -l
3 sl | |#=|4e Bl 5 gteg = = “HIlgl< |we| N
- ClEEE =T el CIE L IR
@ L I m ¢ y n
elelels o Bl g
8 [ -{=[<le] =[x} AHRHHE
- Bl Slel8lu
<
™~
L )
- 260-162
#62-E69
963-562 ONIHILINS
86-463  TYNHILXI ONITIVASNI N3HA
0019-669 S4YHLS ISIHL TAOKIY
$19Y1800
‘SHVML ‘310N
— 20Y004VH
22 3om
16 Pr———
— $10viN00 bl A I:.
.u.:u: € S1OVINOD
‘A O gy ‘1810
160 o 'w 3 -
o 'W ~—
1019 uv?
dots
oct 6219 P
"
L J L J L]
02 3108 e on
LIMOMID OKILYHINID WHDIS GXI1
- L] L J -_—— L A
“XAY 'SNVHL LVBOUVH o \8u XAV LS10
P> i o
£24 1EN
Penmmeme) 011 — A‘T £019
aamw.m”"_,u 9 N ¥ AS6-58 '93S 2/1 mzwm_..“ _
miram etk 0 o - 0w v ASID "1
28-189 —
SAVULS IAONIY - :&k? Q 06 rII 889
‘3108 XNV SNYHL A WY XV 1S10
0619 Qe
wooe | §oo)
pe— L LA4LNO 20 ASII
Lis10°sHvaL N1) v 61 310K 43141103 4N008
- HOLIAS 11 zin ein \ |
82190 o -
2” :__uﬂ ety EAQ A 1A ! |
006 001 811 ’a «u»l v001
s {1510 SKVEL 3LYOQUVH NI 61 310N
| N 1OVINOD wBaXN U006
._« 3 %9 ’
0¥ ' {*1S10°SKVHL"ALd N1)
0ok N LOVINGD w8 "XV N o
& ety €2 nim  Onid T <¢- O
a.o %219 TIA oIn b
2019 (“LE10°SNYEL NE) (*1S10°SNYEL NI) —
HILIAS LNO 3dvl 2_‘ on LINDYW HOLN1°1S10
_ , 55- - J _u 2108
2n 002 9€12 SE19 HY
P v nn_u SHY Iw f IE19
(*1S10°SNVUL N1) N g Y sid 219
HOLINS 100 3dvi zin C sem oo
151G SNVEL N1) (1S10°SNVYL KI) HOLINS
LINOVH HOLATD HOLINS xnv
“SNVHL QY3H 03L0A1d ¥3LOVUVHD 1SVT anast a3y
w015 0215 s019 _/ _ ¥ _
- P
’q o < < 92 3108 P
Y 2
6010
n2a «* e
{1S10°SHVEL K1)
L3NOVK HOLATD 3LYDGHYH {*1S1Q SNYYL NI)
HOLINS 3dvL
1H91L
L] ———— - —— —_— a——
02 340N
LIN0HID: 1510 "SNVAL OX91
(o]
£
——_— -
V0§22
21 3108 ho_ 10N ,— 50
V4
I'4
" o o th .YGAIGVLTAQO £
— 1nfks 31T b 4o L 92L s
L] L J
311 310N
02 310N

SEE SMEET | FOR NOTES

LIROWID LNNHS 3NIT QXD

axon




« - [ 3] | o w | w {
2.1 .
x| |- N a
] h”U W h |- NHEE W w ﬁ“u
a e I b kA A " L Q=z
= 2 ol s vz Eoe |3 ¢1g>8 =
. ol S ru v 2 =) - a I~
< ° A S TR IR S H MMATA <
Blul |l 12lae Clicezazazzet |a gll & |2 wd [0))
)M EIETRE AP A Lligtgafzanai |« N B -
R RIS S D P S lalo] (@8] o
- © - . z =
- « R m « m ul= [ 3
M 2=z
“ N [ £ B P 1 ° m HIBEHE
o At . m Sia|le|2
d - ll.lm . m L]
<
(o]
]
- - - a -— -— o
o \‘[ '( o o ) N o 10¥1NOD
W ' xnv
T D 4 8 8 /S‘ 290 23v = si0
voany P —— ‘Aml-w‘ ﬁ'“VW O e \Lnl— u"v —- -
T 1y S 110 > nt9 i3y
. nel uLd 882 [
W/ N . /
— ‘Hl.[ 2:1’5 263 s_irS /NN‘ P T
P
> O o A ol P >
" &W ” o o m‘ AER e TE I
. o~ pg P) .
. AELIUS - <9~ O O <4 . G'Vﬂllml‘l' S1OVINOD
. § mev 962 569 nz 1510
g )
.l'J1l.r Ahl? O O < \\ﬂ'W'I! O-——g»
sev oJ 8L [3 4 o1y 013y 2
ol O o - g
- -~ |
{ 98V " 90 oula 062 Y 09 P o3V T
Py . ) > -
A‘ g g <{¢ 8' g3v =t
— (Y 0C 2ty 1612 w
— 12 G'v_ﬂ
a_— - L] —a— - -
hd 2n on
02 310N
L1010 INILYYINID TWNOIS OXEY
. . S L] —— - -
(3782 NIvk 0L Q314) v AS6-G8 33§ 2/1
SQV31 3uveS ¥ ASII tdd |
“ y} ¢
uez ] » |
y,
ez > v ' |
VHOUE _
] 10413 98 ASII
431411038
R
("LS10 SNYHL NI} 280
— mc_UDNImNA LOVINOD
- XNV SNVYL 8a
982 S O
2nt €1 11V ¥3 68y
chid ” v > 110V sav  2dz 182
e o mO Inid eav se i IIiv €8
v
« zin 2y "1 erov my 01z 8 —
ARy,
— X24 m Lo.ul  viou ]
€10 v1 310w L71S10°ShvdL Wi} \35Vy 151U SNVHL NO) voug
o Suu:;m 100-34v1 OLS 1S3Y 1INOVHW' ISiC ("1S1G°SNYYL NI)
LINOYW HILNTD 1510
ooz ] 9C1d - S€1D €Y eV nEND €EI1D LHY 2wy
- > e e S S TS S > ] e
vl o 9n €Iv 2oV 8n 013 "HY gty CEID
121 22 HOL1IMS
Xnv
(" 1S10°SHVHL Ni)
13N9¥h HOLATD aas REL
“SRYSL 22 3108
(" 1S10°SNVYL NI) ]
] (35¥8°1S10°SNY¥L NO) HOLIMS 34V
BOLSISIY VK SHYEL LHOIL 7 WONVK I
L] L] L] - L J
02 3108
L10D812° 1S10°SNYHL X817
. Y.
w1 Q
anes - -
21 310N
9 310N = -
» 43 II I II €3
— AVI3Y 08 md 4o an 821 021 ain fed
LNARS 3417
L] - L ) -
11 310N
02 310M

SEE SMEET 1 FOR MOYES.

LIMJ¥1D LNNHS INIT QX8T

axean




< | - | 0 | ° - |
8lddrd | s
= S ol of e (@)
m z 395 8 w
=) CERELEE ex 5 o |3]® alaz|
= |2 o| 3 iE.: 8 |3 LB
(8] - - -
o 1:2. % 208235, 2 RIE .Tm
k-4 (=] bt
v S HBEEERRE R EE S lioeg%gtzagc|d H IR wg) O
HBE E R EER § 13z §3:3%53% 4, SUEISS] 108 N
a| ®lsl5lele | A2 5172 "2Eip g s lg|<| |w*°
e = o = 23 w - n [ 4 . T 3
0 : : IME
EIRREE SRR e AT
” w|~[= . n w a. N ‘
= wjE)]3)aid]|w <
I'%ﬁﬂé ™
SLOVANGD HOLYHINID - 44ns oy
WHoIS - |
on
\l 82 3108
il —
2hio | 02 310N
6n 1N onI3 1M 24 LIN2¥ID ONILVHINID TYNDIS aX)
6€13 L
8E1d ("1510 "SNVHL NI) - - -
|} HOLINS 1O 3dV1 Touvoaxan Nij o
J— ..ug&_nxw 3108
R HE19 %307 ny 2HY 1£12
' y
15 en Upe E; SN 9E1D SEID 9N 8n  E€1 013 HILINS §13 261D
Xy
' (*1S10°SNYYL M)
SLINDVH (*LS10°SNY4L N1)
HILATD HOLIMS 3d¥L LHOIL B TWANVN i ]
“SNYHL ™
- - - -——
02 310M
LI0O¥ID 1510 SAVHL XY .ﬁ
- £3
AV13Y - ---|-o0 s
INRHS N1 L1 350N LTI TUU R
83 I I VIIIOII*-O 1£9
Ly iy nin ned ﬁ
02 310N 21 3108
1109819 1NRHS 3NIT OX1
- - ———
OETLD n 260 & o ; )
S1OVINGD U G1M e n6d o €69 n 10VENOD
s - ..AA 565 O 3 <o B
2 LIN & 869 M%S '\ _-
..ll.h < P—a
] 9IN 0019 660 \
& O P Pl ——| _
12n 2012 1012 ! do1s
0£1986212 e Pt
- L]
02 3108 VI_ —
1100819 DNILYYINID WNDIS 0XV1 2n on
- - —
oo ke IV AG6-68°23§ 2/}
2ni9-€89 - /
280-190  SdV¥LS IAON3N 0 O 10
3008 —
- ——
“SNVNL ALd w8 XY 1S10 WY XOVCUS IO |
€N 689 OtR n12 8n _
o e o Ol o P < e wwoce |
r. <% [ < L% o n o 2 104100 90 ASHT |
-0 ¥31411938
2N 063 1EN €010 o |

e

6l m»oxJ(
n>_o>.m~>__> uoo |
U006
Zn1o SIA
g0 >0 98) 8
(*1S10°SKYYL N1) d 61 10N
2IN Dl 480 1IVAN0D w8 "XNY-"SHYYL
i A.||°II:
- &Il
[ (“SNVYL 1S1G NI) ("1s10° m..st Ni)
N2 3LON Lo ris 100 3dvL LINDYN HDLA1D 1510
£19
LZA %1 819 neId €649 . 2y 51 !
a 4 2€
| v A SN 92K KOLIAS 2
1] “xny
Cisieswvas Ny A A on3s
L3N9YN HOLOTD S en ..5:._.%_..“% w) on 1 X
¥IL1INSNVHL
¥ILIVUVHD 1SV 12 3108 iy
L2 —— -— -

SEE SHEET i FOR NOTES

02 3108
LINJN419°1S10°SHVEL XV

LINJEID LNNKS 3M1T

axvy

=0 o0




SEE SHEET | FOR NOTES

(8 310N) Q3INYIA0D ¥OLOW IV

< — - _ (4] _ - - _ 'S _
dEEEERE .
b 4 wlo|n
= ~ = -
o | |3|4443 |§ExE e2,5 g [4|2° a:| 2
0 i 5 Igs3 8 I13|% L élg|$3l =
w z . CM 8, Solesnl3 nm 4 bl
O H3 ~=%_ L28-=gn m <Y jp <
< (3 o - |5538335538; § g &
L4 EM 3 1313(3|3 mﬁrmﬂ.rv&t H m e ! we 9
ol HAEENG R e E 52 *s=f,. ¢ g5 |8
wle o - LI8-I8 W m = [ « K m h [ o
R EHBLERERERDE % 95 % mﬁnannt ._._mc?_
e = 2 .
M w < _ gll= p £ (19
olole|-|v|m o w |w 3
uonun‘mz_zza .m mumw
2 wlEjj3)e|S]w
A 4
N
913318
& O
tevive) r _ {8v149)
104100 30 ASH) | |
w21 | |
v31L0M | _
v AS6- S8 .ommu\_ IIII.III. _
W ASH Clud Fl e e D d 6 3108
€0 - - - (X08 LNNLS LIND DMIdAL W) -y
Vol Lo S19VAN0D 401 HOLOW TGO,
? o
I (QUVORAIN N1) Jl’l' 23
— 10 < SIOVANGD AVI3A 3NWIL ny eeo  seo
614
201 3108
L) —_—— -
0Z 3108
AYLINDYID “1S1O "SNYHL
——— E— —— a——— —-———
NOIS =
63 (SL3NIBYD Ni) 1138 WNOIS o
- -—— -—
R D s G G S s e e wm wn Wl W W - o 4
" 11 340N “l )
02 310N wed YI
69 00 ]
8 AULINDHID LNNHS INITO= £ d P\ = = =T i
A
- -— - ™
- 99 £3
u m A.& (*agAN NI) S
HOLINS D o
- 40193138 \
Fg) 84 € 23
SdWv uﬁ.,__ “QNI NISHYH €14 (X0@ INNLS LIND SNidAL N1) B
s0d I Cavo | 3WN-d0-0m3 SLIVINOD ._._w..z WNoIS
NI (Q¥Y0943% H1) < HOLIOWIVD
SdMY1 | HOLINS ¥OLYDIONI NISHYW (QHYORAIN NI) HOLIN ONUNYLS .
A9 oot HOLYD1ONI INIT-40-ON mﬂ....»a:..«.»xm uezo" =y
o JURE
nov E 100100 nnﬁw 1
WHYIHL
¥0LY¥04¥3d NO —O
LINOVH 30VdSHOVE SRIGNIA 3
(3A08Y 335 ¥OLOW QINNIACD ¥04) i 310K
i rrau L310M) SNONOYHINAS ‘HOLOW OV BNILVE340 8 210N
m3 onid {0¥Y0BA3N NO) MA _ E _
Shid HOLINS wu<;wx0<n 14
rcto=F-="19 \ [ na v
1 um.zl.ll ¥ Ag'S "035 ) L NO WVIYON OO " ——— T
verevy $ O —tr® 10 g4 1oy HOLINS 100 0334 ¥3dvd
g1 ¥ ASII Hd J 1o
) 1€9
(13N1GYD N1) M
HOLINS LHOIT 2R v
HOLINS onio @
yanod R
o o
(A0 1180 (L 310M) ,w.m.ﬁ
4 YOLOW GIWILBIA “47¥ WI) H0SSINJNS IINIYIIUILNI O1GVY = - 0719
£ .V
o \-4
*1d3934
e o€
' o 30N3 INBANGD ?
' W0 G
S YO (L 3100)
(13n18Y2
. - une"0 ueo 3 a3¥3ILN4 "7 NI)
— VY unose wwoee 3 | ¥0SS3YddNS
- é 3ONIY3JYILNI
ONIGHIN € alon o4 oiavy
a4 ” "
) s31u3s e 0
]
3018 1ndN1 ¥3n0d
— oo~ —aal a30NnoUs ="+
HONYIA0D ' SN IONIN (8 3LON) ¥ SL10A §11
r; - WONS 181N --. Q1314 534438




< i - | ) 1 a - | - |
gl
N ]
2 sl 13 ~
55 S ol . 5 w | O
o nEREREERE N - 1 M gl =
m . Cm nr..ll“.t 1 - m m YT
w o o 5 ES. 5222250 s 3 = .lm S
< B wis|88]d 193|313 MR I E R 2l% w (o))
LR N RGEEE B |32 g3sguses N HIME 4%
O Juwl31ZE1 [ 3 |"¢ 2E%g 3§ s o Pl I A I
2 s > & m..# n. - - - T 3
0 uill2lzigkivea o w|& §
=9 P4 I I £ _ " m d
2 w]Bl|8lglS]w
<
s ~
INGY WNDIS SUINOLSND
- + ¥04
HOLINS 3dV1-07 o ° o
YOLV¥0343Id |°. € 23 1N
221y 1210

SEE SHEET | FOR NOTES

!

|

(4 310N} (13N10VD Q3¥3LVId 474 NI} —
YOSSIUdNS IONIYIIUILNI 010V

.
o

o1 310N

(LIND ON1dAL NO) 91y 820
SLOVINGD T0MINOD OX we - 0
1HVLS Wi0d e w -
310N
: - e 0 S1IVLNOD
”s e i
- RIS
21 310N (X08 ANRLS LINN SNIdAL NI)
SLOVLNOD T0YLNOD YOLVY0I¥I4IY p se
m d -1 ] $223 afam
(LIND ONIdAL NO) -0 'V 0
SLOVANOO T0¥LNOD V . 29
ax Yoivinavr L 'v O
v 1noz ron § R iy £29 6ry 920
(€1 310K) SLIVINOD WEYIY 9 3108~
100 ¥3d¥d H¥OJ
(Q¥Y08A3N NI) HILINS
AVIHE INIT TWNDIS (Av134
‘ ANNHS 6l
M N 819
S1IVINOD (.
‘xav 0
{0¥YORAIN NI) |
¥0SSYddnS S1IVLNOD
IS ouv HOLVYINID 8 €12 _
WNSIS v O=—0 o
—- -——— ® 20
.~ S1IVLNOD _ q
! A3y
Sl 3100 1NNHS
" ‘ 4 1} kf] N
) 9:5: N1OVd
- "
.mem._l__ - " s
...Hd.. P ail a0k -— —
}oein
) 1 . otn 6212 9 v
w (GYY0AIN Ni) |
nzum* *934 ‘S ¥VE8 201 - 02 310N é 1T}
—— e —— Y e — ——— —— ) AuLino¥19 034v1 QMY
ONIAYHINID TYNDIS YINIYLNGD <q 3
! LINN 3D1AN3S
a1t 310N — — ] wommd <@
OLNI LHONOYS
—_———— e e e e e e . sovar awves | G ony
LINA A¥13¥ 3N11 3
9 310N H ~ ~4
— L\ AR \’i 4H1o0° / ~
_= 9 r ~ ._‘ ~ KA‘ [
€1 €@r ~
orr s L T . |
el ;@7 s ~ Y
_ ONINUYW i ~
ndr : /.
\ 1O P.’. —p (SLINR ONIdAL 1O)
| ONI10VdS > SLINDYI 40133735
p s@r v
| ' t - € oy
; | '
2219 Qe '
8212 LI VA b yze!
y ]
81 | | S llll..l.—Tll - r:.lT_ _ 023 o
— W 170 W 10° 2y [T ] 123
_ — 'll e - - e———— o o Iﬂ. —
Ilnll'u!'llmN.ml' I-'ﬂ"llll'lll'lL u 2el
_ SO~ v
€ alow AN 1531 3NN
(auvoaaax | N1) ( % N1 I a—— o T e o
' - ...o._.;w QYV08A3N N ...oh;u — Wz_.d Mwlw.— J
s Xy i |
o4 “yvg 0 i
%01 N \ 1 _
S & Legd __py-2
sL
oN3s § o3y a m 9L
Cd
SHY ol
°)
€l
-20
[ 6y —g ov
Fv 22) 4
20 91
(271806) (G 133HS) {91806}

*




NOTES

WIRING LEGEND:

DISTANT TERMINATING AREA

DISTANT TERMINAL DESIGNATION
A—I——W—8BL

\t WIRE COLOR CODE

GOLOR CODE:

BK - BLACK W—BK— WHITE ~BLACK

BR— BROWN W—BR— WHITE—BROWN
R— RED W= R=WHITE—RED

2. O~ ORANGE W-— O—WHITE—ORANGE

Y= YELLOW W—Y— WHITE- YELLOW
66— GREEN W= —WHITE—GREEN

BL— BLUE W—=BL—WHITE-BLUE
P~ PURPLE W — P— WHITE—PURPLE
W= WHITE W8 — WHITE-SLATE
S— SLATE

4.] CONNECTOR VIEWED FROM SOLDER TERMINAL ENDS.

ALL CONTACTS SHOWN IN UNOPERATED POSITION.

6| SPARE TERMINAL OF U—i8 RESERVED FOR POLAR

OPERATION OF TRANSMITTER DISTRIBUTOR
SIGNAL GENERATOR.

7.1 DISCONNECT ONE TERMINAL WHEN TESTING

SIGNAL GENERATOR.

8| THE NUMBERS ENCASED BY PARENTHESES

ARE USED FOR REFERENCE AND ARE
NOT NECESSARILY SHOWN ON THE PARTS,

ATV £10% AC POWER TO BE USED ON CLUTCH |
TRIP MAGNET ASSEMBLY CIRCUIT,

(256M COIL ASSEMBLIES, T4NEACH)

FOR DC OPERATION ADD SUFFICIENT EXTERNAL
RESISTANCE TO LIMIT CURRENT TO 100 M.A.
8 LXD27 EQUIPPED WITH 262M COIL ASSEMBLIES
(RESISTANCE, 210A EACH) THE OPERATING CURRENT
MUST BE SOMA, II5VDC WIRED AS SHOWN,

FOR AC OPERATION CONNECT IN PARALLEL.

10.

GROUND STRAP 1173668 OF LCXB SHOULD BE
SECURED TO RIGHT REAR MTG. STUD OF LAAC
RAIL (SEE SPEC. 594IS).

A

TRANSMITTER DISTRIBUTOR

SIGNAL GENERATOR

(s)
2
S

ARC SUPPRESSOR
NOTE 7

U—0-w-BL

U—2-w—0

D

TAPE —OUT
CONTAGT ASSEMBLY

( TAPE IN UNIT)

[ s |
Cd

=

H7388

B

TRANSMITTER DISTRIBUTOR
CLUTCH MAGNETS

u—-8~-v
u—3-

SPARE-w-Y

C

CONTROL LEVER
CONTACT ASSEMBLY

@ / @ i &N’M
v-6-P
256 M z%%M/ wo-on o H
262M 62M g
112%2M) ?);2 )
8K \
NOTE 8

39522 RM
STRAP
WIRE

TRANSMITTER L;ISTRJBUTOR
CONNECTOR MALE

—1g2 - of
—t+{s O s'
e L] [ 14 o}
—4 lo of

[ 1} 12§

s o) e

9 * 17

NOTE 6

3300WD

€| OATE

AUTH MO

8-22-3

TP-2283

3-25-56

28-8767

6-25-38

286-940!

V-L-59

18-10308

2-25-59

OlwmT 0->'g

10-17-63

7°29-80( 98-

28-1077¢ |
i
76376

ACTUAL
WIRING DIAGRAM
MODEL 28
TRANSMITTER
DISTRIBUTOR
LxD 3,27
ASR—GP

LESU 13,14,18,18,28,
"

APPROVALS

D ano R T orMm
uwn(-n
PROD. NO.
A
DATE S5—i3--87

PO.FILE N0 2-58.65AA

CrRAWN J.M.K]|CHKD &3
ENGD &S 4»@@
T §Ql; ETYP

PORATION

3300WD

&Y ' viepy




NO NOTES
WIRING LEGEND
DISTANT TERMINATING AREA
| * DISTANT TERMINAL DESIGNATION
. A—1—w—p8L
WIRE COLOR CODE
COLOR CODES.
BK— BLACK W—8K — WHITE - BLACK
2 BR—— BROWN —BR—— WHITE ~ BROWN
: R — RED W—R — WHITE —RED
0 —— ORANGE W—0 — WHITE—ORANGE
Y — YELLOW W=Y ——WHITE — YELLOW
6 — GREEN W—G —— WHITE— GREEN
BL — BLUE W—BL —— WHITE — BLUE
P~ PURPLE W—P — WHTE — PURPLE
W — WHITE W—S — WHITE — SLATE
S _— SLATE
3, | UNIT WIRED FOR 115 VOLTS AG OR DG POWER INPUT.
4.| PLUGS VIEWED FROM SOLDER TERMINAL ENDS.
ALL CONTACTS SHOWN IN UNOPERATED POSITION
IN_KEYBOARD .
SPARE TERMINAL OF F—18 RESERVED FOR POLAR
6. | OPERATION OF KEYBOARD SIGNAL GENERATOR AND AL LAMP
ON LAK 44.
ASSOCIATED CABLES
158224 GABLE ASSEMBLY, AUXILIARY
7.| 158249 CABLE ASSEMBLY, KEYBOARD
155992 GABLE ASSEMBLY, BACK SPACE
159343 GABLE ASSEMBLY, BACK SPACE MAGNET
30463 CABLE ASSEMBLY,LAMPAND SWITCHES ( LAK 44)
BARE WIRE STRAP 39522 RM
PART OF ASSOCIATED UNIT (LR5g orree )
10| oM LaK 44 ONLY. REMOVE wHITE LEAD FROM F5

AND CUT OFF NEAR TUBING OF CABLE 158249.

AH-3-W-BL

F

KEYBOARD
CONNECTOR
MALE

A 0=

AK-1-BR

o'—-——- AA-1-BK 'AB- I-BK

AA-2-BR .AB-2-G

.

A

AK-2-6 STRAP
AB-7-W NOTE 8

SPARE

_l:__-_.arzn
6 AL-2-Y AJ-2-Y

ol

AB-3-BL '

sl—‘—AB 5-0

al O

AH-3-W-BL

,2.——AG-|-P

AG-2-S

sl

AH-2-W~-BK AX-1-W-BK

Y —

AH-5-W-Y
AX-2-W-0

AX-5-W-BL NOTE 6 AND (0.

AGC

AUXILIARY SWITCH
SECTION |

CKT.A

AH-2-W-BK

SECTION 2

AE-5-W-G

AH-4-W-R

AH-1-W-0
CKT.B

STRAP
NOTE 8

AH-7-W-P

AH-5-W-Y

CKT.B

NOTE 10.

AA

KEYBOARD
SIGNAL GENERATOR

F-2-BR I‘T

F-0-BK L
CONTACT BOX ASSEMBLY WITH ARC SUPPRESSION
NETWORK ACGCESSORY.

AB

LOCK BAR SWITCH

) —‘E: ax
—(g-)—:ﬂglow o}
! | (6) Ap-g-w-r
i F-5-W
—T - 148 an-6-w-6
SPARE
NOTE 10
END - OF-LINE
MARGIN INDICATOR
SELECTOR SWITCH
(3)
AJ-1-BL
F-6-R 2 L ==
n )
AL- |- BK—

17

3302 WD
ISSUE] DATE AUTH NO
5 3-24-59 | 28-10903
6 4-27-59 | 28-10383
7 7-10- 28-11487
6 T 6455 | 58-11506 ]
9 3-30-60 | 28 -12924
10 | 8-24-60 | 28-13780
11 [ 12-30-60 | 28-14465
12 | 8-7-62 74054
13 | 3-9-64 804167
14 | 4-3-64 804161
15 | 5-14-64 81758
16 | 4-14-6%5 87065
17 | 9-21-65 89204
SHEET | OF 2
ACTUAL
WIRING DIAGRAM
MOOEL 28

KEYBOARD BASE
LAK 4,25,44.
ASR-GP-OPT I
ASR-GP-OPTIL

LESU 13,15,16,25,
28,36,112.

APPROVYALS
D AND R EoFr M

E-NUMBER

PROD. NO. ::s !z WI!

DATE. 10 -23-56

PD.FILE NO. 27A.65AA

DRAWN R.T.S|cHkD

ENGD O.P.L .jarPPD

TELETYPE

CORPORATION

3302 WD

ET.13149¢



AG

MOTOR TERMINAL BLOCK

AH

KEYBOARD
TERMINAL BLOCK

%‘ %’- @3 %‘ 151819 STRAP
AG-3-W P
[T T I
: s O o
13 85 3
. b <
<

AM

BACK — SPACE MAGNET

[ &

®s O ©- P-
R

| AG-2-w-0
—— AB-4-W-0

| AG-4-W-BK
L F-15-W-BK

j——- AC-6-W-BL
———F - 11-W-BL

—- AC-8 -W-R
—AB-6-W-R

poeme AC =10 -W" ¥
p—F = 16-W"Y

——AC-12-W-G
——— AB-8-W-G

Os @

F-8-Y ==
AF-3-8L

AJ

END - OF —LINE INDICATOR

SWITCH

{1}

3

AK

SIGNAL LINE BREAK KEY

SWITCH

(1

F-1-BR
2)
?F-s-s

3

AL

MARGIN INDICATOR
SWITCH

X}

AF-1*BK ———tem|

Im

2amt——F-8-Y

AX

AL LAMP_IAND AR KEY

AE

__BID _%.AM’

-1

2
E-iqg-W-
Rch-%«‘!-%

- -= ,r~——NOTE 9
: I
! |
| |
| |
| ) (2) |
N I —J
b a
4 §

e g
BACK-SPACE
SWITCH

—
( N
N~ |
mO Qz) (3)
© @
< py
:

S F- 19-w-¢

3302 WD

ISSUE DATE AUTH NO

SHEET 2 OF 2

ACTUAL
WIRING DIAGRAM
MODEL 28
KEYBOARD BASE
LAK 4,25,44,
ASR-GP -OPT I
ASR-GP-OPT IT
LESU B, 15,16,25,
28, 36,112,

APPROVALS
D AND R EorM

E-NUMBEN

PROD. NO. ::‘ !2 ul!

ODATE. 10-23-56
PD.FILE NO. 2TA.65AA

ORawN. R.T.S. | cwxo

ENGD Q.P.L. |arPD

TELETYPE

CORPORATION

3302 WD

TV-131481



NOTES

FOR ACTUAL WIRING DIAGRAMS OF INDIVIDUAL UNITS SEE
WD NUMBER UNITS DIRECTLY OPERABRLE WITH LESUI2

d REVISIONS

)DH 8

?
—0Q E8

DH7
&ro

\\)EQ

3344 WD ELECTRICAL SERVICE UNIT LESU 12
2900 WD MOTOR UNITS - LMU 3,4,6.

3319 wD TYPING REPERFORATOR BASE LRB 3,
LEGEND

O G 3-POINT CONNECTOR (ON BASE)

DG TERMINAL BLOCK (ON BASE)

DH TERMINAL BLOCX (ON BASE)

F 16-POINT CONNECTOR

TERMINAL BLOCK (IN LESU)
TERMINAL BLOCK (N LESU)

TERMINAL BLOCK (N LESU)

TERMINAL BLOCK (N LESU)
(DTERMINAL STRIP ON UNE RELAY (IN LESU)
(@ ULINE RELAY CCNNECTOR (IN LESU)
J @ LINE RELAY FILTER (N LESU)

“c MO o >

<

oaocoo0o ocofo0o0

AGC
DC—
B85

ISOLATION

B7
B6

FOR CUSTOMERS USE

JOs6 B9

F7
<

MOUNTING SCREW)
N

GROUND SCREW

(oN

GROUND SCREW

|\oN POWER SWITCH BRACKET)

=-.NOTE 3

LINE SHUNT RELAY

2250
J @5
-

G LINE RELAY

R

I
|
NOTE 6

|
I
1

i

TAPE

i

TAPE OUT L
CONTAINER )

F

(ON LESU CONTAINER)
(on

GROUND SCREW
083
085

F3

025 MFD
_SJM D
/>J®2

DOT-DASH (--—— -} LINES INDCATE FILTERING, SHIELDING
AND SUPPRESSION NETWORKS.

240

DI

——) —
W

G3
DG9
136 - -]

(IN LESU)

L 4

BELL ASSEMBLY

DH5

I

ALL APPARATUS IS SHOWN IN UNOPERATED OR DE-ENE-
RGIZED POSITIONS.

--—-

(A) RESISTENCE VALUES IN OHMS - ()
(B) INDUCTANCE VALWES IN MICROHENRIES (MH)
{C) CAPACITANCE VAWES IN MICRORARADS (MFD)

(NOTE 7)
.

e e e e e - —

oG]

,_
THERMAL
cuTOUT

jF 13

¢
RECTIFIER
120 MA

V@4 Qs

s vboe OUTPUT

PRI 115 V. AG,

GROUNDED SIiDE

CIRCUITS SHOWN FOR .060 AMP. NEUTRAL SIGNAL LUINE
OPERATION. FOR 020 AMP LINE CURRENT, ADD DASH LINE (----)
CONNECTION AND OMIT CONNECTION MARKED (-3) IN LINE
RELAY.

L3

'/zI SEC. 85-95 V. AC.

i
i
|
1
|

AC MOTOR SYNCHRONOUS
9

G2

%

CONTACTS

USE SYNCHRONOUS MOTOR ON REGULATED 60 v (X1%)
A.C. POWER ONLY. GOVERNED MOTORS AND OTHER POWER
CIRCUITS OPERABLE ON S0 TO 60 “* UNREGULATED A.C.

DG8
TAPE-OUT

<¢
W

(ON TAPE CONTAINER)

WINDING

RECTIFIER SHOWN CONTROLLED BY POWER SWITCH

A. FOR CONTINOUS OPERATION MOVE PRIMARY (INPUT)
LEAD FROM TERMINAL E2 TO TERMINAL EI.

3343 WD

JSSUE] DATE |AUTH. NO.

4 - 21-60 j28-,3089-
’”- 2~ - 23
- . 5/~

12~ 7=<

——

l1-26-63 T8UTH

olElrhyeix

SN, N AR

T
A2

15 VOLTS A.C.
[
|
]
[
L

|

POWER UNIT
T POWER SWITH

LINE SHUNT RELAY SHOWN CONTROLLED BY POWER.
SWITCH AND SHUNTING LINE RELAY COIL.

e
DH

SIGNAL LINE

FOR SPECIAL APPLICATIONS WHEN LESV i2 1S USED WITH
LRB 20, THE FOLLOWING NOTE APPLIES ;. SELECTOR MAGNETS
CAN BE OFERATED DIRECTLY IN A NEUTRAL SIGNAL LINE
AS FOLLOWS:

REMOVE LINE RELAY
FOR 20 MILLIAMPERE,60 AND 75 WPM OPERATION (OR ANY
INTERMEDIATE SPEED.)

t. STRAP A5 TO A3
2. MOVE BLUE LEAD FROM TERMINAL A8 TO AS6.

FOR 60 MILLIAMPERE, 60,75 & 100 WPM OPERATION (OR
ANY INTERMEDWATE SPEED.)
i AND 2 SAME AS ABOVE

3 ADD DASHED {---) LEAD, OMIT X LEAD ON
SELECTOR MAGNETS (REFER TO 3342 wD)

I,

SIGNAL BELL CONTACTS
(IN TYPING UNIT)

4 AMP
SL"BL Fust
MAGNETS
LINE
SHUNT
AVX.

RELAY)

SCHEMATIC
WIRING DIAGRAM
MODEL 28

REPERFORATOR BASE

LRB 3,

ELECT SERVICE
UNIT

LESU 12

APPROVALS

(2

(ON TYPING UN|TS)

132

t.

U

§ | CONTACTS
|

SELECTOR

»

Fll
7 (IN LINE SHUNT

’ CONTACTS

D AND R E OF M

E-NUMBER 104027

PROD. NO. 3343 WO

AC
9
DG +

DATE _ 6 -27 -87

(ON TAPE CONTAINER)
NOTE i0

OUTER TAPE
OUT CONTACTS

NOTE

RD. FILE NO. |-49.65AA

NOTE 6
E2

ORAWN E.R. JCHKD 6.

/

[DH 2
(E2
QE2

4

L
(

&F9
.¢

A

L
NOTE 8

?
I
I
|
|
|
!
|
|
|
I
|
|
I
|
!
l
I
|
|
|

E

ENGO H.5.P. | APPDLO L -

TELETYPE
CORPORATION

3343 WD




NOTES

I. | WIRING' LEGEND:

DISTANT TERMINATING AREA

A—-I—\W —BLf
WIRE COLOR CODE

DISTANT TERMINAL DESIGNATION

2.J COLOR CODE

BK ~ BLACK W-BK- WHITE - BLACK
BR- BROWN W-BR- WHITE- BROWN
R — RED W-R - WHITE- RED
O - ORANGE W-O - WHITE - ORANGE
Y - YELLOW W-Y - WHITE- YELLOW
G — GREEN W-G — WHITE- GREEN
BL— BLUE W-BL- WHITE- BLUE
P - PURPLE
W= WHITE W-S - WHITE- SLATE
S — SLATE

3. JUNIT WIRED FOR I VOLTS 50 TO 60 CYCLE A.C.POWER

INPUT ONLY.

4. | CONNECTOR VIEWED FROM SOLDER TERMINAL END.

5. | CIRCUITS SHOWN FOR.060 AMP. NEUTRAL SIGNAL LINE
OPERATION. FOR.020 AMP OPERATION REMOVE AND
ADD CONNECTIONS AS TABULATED BELOW.

SIGNAL LINE CURRENT{CONNECTION REMOVEDICONNECTION ADDE

.020 AMP JOI-v0D 2, JO3-J0 4

6. |RECTIFIER SHOWN CONTROLLED BY POWER SWITCH.

TERMINAL E-2. AND CONNECT TO TERMINAL E-1I.

FOR CONTINUOUS OPERATION REMOVE LEAD L-2-BK FROM

7. JLINE SHUNT RELAY SHOWN CONTROLLED BY POWER
SWITCH AND SHUNT.NG LINE RELAY COIL.

8 {SELECTOR MAGNEIS ARE TO BE WIRED AS SHOWN
FOR 30 MILLIAMPERE OPERATION WHEN THE
| LINE RELAY IS USED.

9| ASSOC., CABLE NUMBERS

159939 CABLE ASSEM, LESU 12
153477 CABLE ASSEM. RECTIFIER

164030 CABLE ASSEM., LINE RELAY MTG. ASSEM.

10,

SELECTOR MAGNETS CAN BE CONNECTED DIRECTLY IN THE SIGNAL LINE
CIRCUIT FOR HEUTRAL OPERATION AS FOLLOWS
REMOVE LINE REILAY
20 MILLIAMPERE 60 8 75 WPN, OPERATION
(OR ANY INTERMEDIATE SPEED)
A STRAP A5 TO A3
8. MOVE BLUE LEAD FROM TERMINAL. A8 TO TERMINAL A6
60 MILLIAMPERE,60,75 8 100 WP OPERATION
(OR ANY |NTERMEDIATE SPEED)
A8 8 SAME AS ABOVE. ,
C CHANGE WIRING ON BELECTOR MAGNETS FOR 60
MILLIAMPERE OPERATION.

SELECTOR MAGNET
TERMINAL BLOCK

MOTOR CONTROL

3344 WD

REVISIONS

DATE

AUTH. NO.

7-2°5 94

8—14-58128 9413 -1 |

g -2 -58 !zs- 941¥ 2
T0—13-58 | 28-9413-3

e

12 -31-C@

28-10443

10—8-59

28-11755

4 1%-60

28 13089

//-2-60

frd
x{™X]e r..onmbg'

z-24-61

12-7-61

TERMINAL BLOCK POWER TERMINAL BLOCK
A B D E F
— L -7-BK 9 D-2-W PLU
NOTE 10 — J@-1-BK <§"—J(Ds%w-rv 9 6-2-6 ——i A CONNECTOR G
H-4-0 — [ '5954'
F -16-BL —— .-6-R — —J(5-W-C Ae2-0 —1 g F‘Z‘BR—‘:
d— J@ 9 -R F-85-§ — 6-1-v —
o e-3-R—T M SMTETETe
::ﬁ;”BL - —J@-3-Y F.~16-W~R— BK £ -8-BR — 2 OM—E-7-W-Y
D- 4-W-BR—] — J@-6-6 F-7-Y — GROUND SCREw-w—1lI3 /El-—€E-1-W-BK
H-8-5 —}"71 T —y- | g-2-w-
SPARE I"-——-NOTE 10 F-14-W-G — J | Nosowes ] £E-7-P —4 12EH—B-2-W-BL
STRAP - 152623 LINE RELAY MOUNTING ASSEMBLY A3 W-BR— B -7-5 5 |3@-—D-1-W-0
F-8-R J@ -10-8BR F ~6-BL— | | £ol-R — BK 8 -3 -BL— N6 14EE—H—8 -4-W-G
D-8-0 SIGNAL IN (-) @ | @ 4000a 27504 | @ L g-6-W-R
- F -12-W-BL— [ 5 L|‘| | Eoo— W — Fe9-6 —— _-»_px B-5 -y —t7 ISHl—+—8 -6
T
A-6-W SIGNAL IN (+) @ A-9- BK f t ' . A-3 -R —li8 (6l——A-8-86L
BK ' W-R » I F ~13-W-0 = - 11-W-BK——
| [ - FI1 . P : NOTE 6 SNETS
|—-(§: TOR MA
BK 2 ° : 4000n  1800my, of | SE:S%S.AT?.;D APPARATUS
S| | L
|
3 BL| | 152950
. nores @ZD—— | g — RECTIFIER ASSEMBLY
< ¥
G 5 Sro— | LINE RELAY w6 | E-9-W
H Eg 2 ' 04 ep| SOMET_ —L0- = =>1—E-2-8BK
SIGNAL BELL &_.B-8-W-0 ——®:° w-0 | ~{s 70 | WBE P 7@ ! 2 20 OR 30 MA 60 MA
LINE SHUNT RELAY 35 6 | ‘ | TRANSFORMER OPERATION OPERATION
0B as-s s-o-w-p—o~ | Je o | (DX ELECTRICAL
LINE @ [ | s ! s SERVICE UNIT
SHUNT (1) 0—o v Ml } 0> GROUND SGREW
CONTACTS © el ¥ A-6- ; | sQb— & g -
E-7-y—] i A=s-o I | SILICON | i B :
E-9-6 ) ! ! : | w-p @l DIODES { Al B ‘ J : L : I 3 ll
o —Je -4 w-s | Wﬁ_goooﬂ. 810, L ': :I ) I !
(4)0 E-8-0 ! (9,‘11 - | : 1 B !
A-7-R T | : : : : : l‘
(3 I W'BR-_L—— : : 1 | | |
[Ej (2) ! (10) l CAPACITOR LY | ! ! ! i
AUXILIARY (1) —b | [ | ; | ]
CONTACTS | A-3-BR , (1 0 —0 L _L___:_..._L___L__.___’_____l
(H | 600 2000n | ROUTING {B0OTTOM VIEW)
| |
| |

ACTUAL WIRING

DIAGRAM. MODEL 28

&LECTRICAL SERVICE
UNIT. LESU 12

APPROVALS

D AND R

E OF M

E-NUMBER 104207

PROD.NO. 3344 WD

DATE. 7 -12 =57

PD.FILE NO. 1 -49.65AA

DRAWN A
ENG'D H.S.P.| APPD. b

JORBORATION_

3344 WL




3567 WD

_REVISIONS
SSUE  DATE AUTH NO
TE. - . T
(NOTE 3) 2 " 3-6-59
r———=—"7 .
I ! *
(2)[ P |
REPERFORATOR SELECTOR MAGNETS 224M : :
() P_ir w—-G |
BA':::GSNPEATCEI 159343 |
@) [(3 @
aP 4P| |aP aP
161237
CABLE ASSEMBLY _
254m| | 25am NCTE - 5
161305 SSEMBLY
CABLE ASSEMBL
1328 324 / (NOTE 4)
&6——(—3 3 M/w
. BT
N BL\ ! \A34 B3 BL cir | -
|
LR .| |a33 B33 R a2l o
v/ /
ﬂezoe‘z
GABLE ASSEM
{ NOTE 2) (NOTE Mw
BELL SIGNAL - ("
SWITCH G |{{ Yaza _B2da| 6 c37 |
P — < o—0 )
W0 | 3 ) / NOTE 2
X | A23 B3l w0 co | 5
\_J
/f J
/ LALC CABINET
TERMINAL BLOCKS
162211
CABLE ASSEMBLY
(NOTE 4) SCHEMATIC WIRING
DIAGRAM—LPR 10,33
NOTES: 56,51,77AND LRPE 6
REPERFORATOR SELECTOR MAGNETS 4. LPR S| 8 56 USE
SHOWN FOR .060 AMP OPERATION. 162064 8 162211 CABLE APPROV S
FOR 020 AMP OPERATION REMOVE ASSEMBUIES. . e AL
AND ADD CONNECTIONS AS TABULATED ) R
BEL OW ‘ CABLE ASSEMBLY e ForM
LPR 77 USES 162064
CABLE ASSEMBLY.
CONNECTION REMOVED | CONNECTION ADDED SRl 3567
A33- AP3 A33- AP2 —_—
020 AMPS| AP2- AP3 API- AP3
API— AP4 pate 8-7-58 |
- PO FILE NO |-76.65AA
2 BELL SIGNAL SWITCH NOT USED ON- 5 WHEN THESE TERMINALS ARE ORAWN JNC |cHxD
LRPEG. TIE BACK W-0 AND G WIRES NQY AVAILABLE ,THE (59396 S
ALONG CABLF 161237 WHEN USED MODIFICATION KIT YO ADD ENGO GW_laPPD
WITH LRPE 6 TERMINALS G-I5 TO G- 18D,
MAY BE ORDERED. TELETYPE
3.PART OF LAK 4. & LAK 18 CORPORATION

DR REIRY e




NOTES | 3590 WD
e e DISTANT TERMINATING AREA F REVISIONS
DISTANT TERMINATING DESIGNATION CONNECTOR (RECEPTACLE) fissue| oare |autH.no.
y jJ—WIRE COLOR CODE 159542 | X2 ::!95:-“6? 2797-7us|e
AB—2—W M DF G © o 9 iﬂ x . #FW‘:WQT‘
' ) -
mna:m:;..«cx W=8K WHITE—BLACK POWER SWITCH C CABINET I I z 1 z 1 '?’ AA ’
- - - Pt [
BR — BROWN W—BR WHITE— BROWN CONNECTOR ASSEMBLY “R é Iédd 2 GONNEGTOR (PLUG)
R-RED W—R  WHITE—RED (RECEPTAGLE) OUND
O—ORANGE W—0 WHITE— ORANGE 1618l CABINET TERMINAL SCREW 61239
G_GREEN"  W—0 WAITE GREEN. 8 / BLOCK
8L —BLUE W—BL WHITE— BLUE
S—SLATE W—S  WHITE— SLATE gooooooo TV Eiiiiil
P—PU&:IE.E W=—P  WHITE— PURPLE (3) 1 “ ; QZ oi j | 6 15 14 13 12 11 10 9 61887 CABLE 61888 CABLE BITIGISI413121110 9 8 7 6 5 4 3 2 1|
- ' a ¢ f——
8 7 6 5 4 3 2 I 3635 34 33 32 31 3029 28 27 26 25 24 23 22 21 20 19
ASSOCIATED CABLE ASSEMBLIES 161886,I6/887 & 161888, 0 () @ : goaooooa ] ] i SRPEERREEED
ALL CONNECTORS VIEWED FORM SOLDER END. )-161886 ‘ I ( 61886 CABLE |
3
TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESIS ARE chet x = x E 3 ©
NOT MARKED ON COMPONENTS. ' |; &;«_) ({‘ + a:: % Z E I ‘.?l z 3 z % i % a 2 lllt ? T z ? ?
FOR SCHEMATIC WIRING DIAGRAM SEE 359! WD. ! 4 2 ) 3 3 z b b T L L YT I H T T3
& Ll’ ‘l, 6 0 Qa8 o 8 &35 é:lr | g g g g b1 1’
T EF T 2 ¢ 8 -3
TP 2 F o ¥ 7oz
6 & ¢ e & o e o =w
N S S N I N
N O
\ 28, (508600068
CONNEGTOR DB — 1T T 11 L
A
(PLUG) FUSE HOLDER ¢ i1 x @ 93 _APPROVALS
161817 116783 % » Z' - § Iy >
< < < -—
- 4 < < o : © a p)
" < E-NUMBER
= Z x ¥ e x ; é i PROD.NO. 3590 WD
z & T © o * o R | 161821 CABLE
I s o L 1 o ) S ¢ % * ACTUAL
IR T S S | s 5 3 © b2 u WIRING DIAGRAM
UEEEEEEERD. ..» N
) DH = — REPERFORATOR
* z x -
© ! g %2é3$4¢5$5é7@®9é BASE LRB5-6
PE ] (LOWER) S
X X
i i f': l l | ] I I I ¥ ! LOW TAPE SWITCH
w L g & ®r % T8 T 06-9-6 158163
[ [ “w
3 S H DATE: 9—25—58
P.D.FILE NO. 8—AGS.AA
GROUND SCREW DRAWN: K.F.L. | CHKD.
ENGD. G.EW, Appof; (o
TYPE
TEERLYS
3590 WD




. NOTES = . . STRAP (ON TYPING UNIT) o “g 359 WD
FOR ACTUAL WIRING DIAGRAMS OF [NDIVIDUAL UNITS SEE o afx <3 ® - °
| <<
WD NUMBER UNITS DIRECTLY OPERABLE WITH LESU 12 S 3 3 ~ ¢ o w REVISIONS
—— e m—— - . — —— - = e e e st a —————— e .- PRPUS— :‘ L3
3344 WD  ELEGTRICAL SERVICE UNIT LESU I2 2" S F—<¢ o 2 e a-D:TaEs eedladcd
2900 WD MOTOR UNITS—LMU 3,4,6 ox e _/ i R z [ ° N Thon
3590 WD TYPING REPERFORATOR BASE LR8B 5, LRB 6 4 > ol _‘ € 46206170239
o e e i ] i o 3 « <) 3 l p L] ) &5l 1-9-63/75620
LEGEND e 5z < & | > | 6| 11<7-63 788
33 - i Xl (78864
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NO. NOTES
| WIRING LEGEND: 362
DISTANT TERMINATING AREA 8 WD
DISTANY TERMINATING DESIGNATION A 8 C
Fou-g-8L SIGNAL BELL OPERATING SELECTOR MAGNETS 36-POINT D REVISIONS
WIRE COLOR C "
LOR cooe CONTACT STRAP ASSEMBLY CONNECTOR *LETTERS" CONTACT 1SSUE | DATE AUTH. NO.
2. | COLOR CODE: 156880 A2 L-13-59 28- 1007y
BK - BLACK G - GREEN STRAP ASSEMBLY LI 5-2C-%9 28-11062-!
BR - BROWN - u -y~ -
R - BFo " rumne 1se8e! 4156 18 1k G- 1-wP N R . FI AT
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3. | TERMINAL DESIGNATIONS ENCLOSED IN ! G-24-6 AREAES L £-1-W-0 OR A-2-¥-0 423 5¢ G-5-8L C-25-w-BL ) uz:m:eg ;s:msg
PARENTHESES ARE FOR REFERENCE AND ARE " CABLE ASSEMBLY a-1-6 42U 6F 6-6-W-S 10 5-19-61 69601
NOT MARKED ON COMPONENTS. -] casLe zA?sguau 162064 D-1-W-BL ———4—25 74— J-11-WBR Fics’ | m s 1061 _ | eoror
1
D-2-8L —4—26 8+—— U-6-8K CABLE ASSEMBLY 12 11-1€-€1 71633
e on comecron s (amwo s c2e) N St e
. F-2-BK 428 10} J-12-W-R I: 2-9-€3 750uQ
- | 2-0-€3 750
5. | NORMALLY OPEN (NO) AND NORMALLY CLOSED €0 3‘,‘,‘5‘,:.'2,".35"‘ £-2-W ——28 VI pp—— J-7-§ e EINE 729::
(NC) CONTACTS ARE SMOWN WHEN THE NOTE 10 H-2-6 ——f—{30 12 —— J-2+R 17 12-30-63 79205
REPERFORATOR IS IN THE STOP (IOLE) NORMALLY TRAP ASSEMBLIES H-3-BL ——f—431 13— J-13-W0 e To-s-6u 3
OPEN S 5.6 83uCE
POSITION. 156880 8 156881 C-33-R H- 4-w-BL ———}— 32 14— J-8-P " ) 3-31-€5 86802
__l -34- -3-R ——4433 15— J-3-0 okl i
€. | THE SPACING (S) SIDE ON TNE CODE g‘- )[' - C-34-8L ‘:'_.._3._ —434 16} J-14-w-Y ) -ileee Sreon
READING CONTACTS ARE NORMALLY CLOSED. NOTE 13 3 cha o8y NOTEKD 6 35 17—  J-9-W-BK 1 —
THE MARKING (M) SIDE OF THE COOE "!:’ RAURTAR 4 CABLE ASSEMBLY c-36 Ay
READING CONTACTS ARE NORMALLY OPEN, wl 'Tza ENCT 162064 OR 173350 c-35 136 18—
7. | WHEN THE AUKILIARY CONTACTS ARE 20 OR 30 MILLIAMPERE OPERATION THESE TERMINALS ARE TO BE
OPERATED FROM A SINGLE CYCLE FUNCTION STRAPPED WITH 20 GAGE
CAM, THE CONTACTS NEAREST THE MOUNTING WIRE (SEE NOTE 10}
BRACKET ARE NORMALLY CLOSED. E F
WHEN THE AUXILIARY CONTACTS ARE
OPERATED FROM A DOUBLE CYCLE FUNCTION MOTOR~ STOP BACK SPACE
CAM, THE CONTACTS FARTHEST FROM THE CONTACT MAGNET
MOUNTING BRACKET ARE NORMALLY CLOSED. .
8. | GENERAL WOTE: WIRING OF INDIVIDUAL
COMPONENTS 1S DETERMINED BY REFERRING G H
TO TNE CABLE ASSEMBL:ES SPECIFIED ON RORMALLY AUXILIARY
THE URIT B/M. OPEN CONTACTS TAPE FEED-OUT
MAGNET
9. | WHEN USING THE 162306 CABLE ASSEMBLY
WITH THE LRPES, CONNECT THE W-BL WIRE 23-W- ~2-W-0 WHEN —1 L ae oY
{NORMALLY CONNECTED TO €4) TO G& C-23-¥-0 (OR B-2-0 L3300 SOLENOID ASSEMELY
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¢ 2-
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C-26-8K 0@ ! — o ==
-27- -R WHEN I N C-32-w-BL
11. | WHEN COMMON CONNECTION 1S USED, D.C. G-27-R(OR M4 t31] i) -
MUST BE PROVIDED FOR MAGNETS OTHER NOTE 12 TAPE FEED OUT 17362) CABLE W e o
THAN 224M WHICH OPERATES ON A.C. OR IS USED) ASSEMBLY (USED ! 176620 CABLE ASSEMALY MG Drheta
b.c - CABLE ASSEMBLY WITH 173u43, NO  TUSED WITH 176621 & rer
-6 162207 NOTE © 198070 & 162380 19807C MOD. KITS) TYPING AND
12. | FOR WIRING OF BACKSPACE MAGNET ON LAK M. KITS) NON-TYPING
KEYBOARD MOUNTED PERFORATORS, REFER J REPEFFORATCR
TO ASSOCIATED LAK WIRING OIAGRAM, CODE READING CONTACTS Lee
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-20-W-BL NOTE 6
[{s] ON UNITS EQUIPPED WITH THE 173850 C-17-w-BK /— < Y o AN R Eoru
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NOTES.

WIRING CHANNEL DESIGNATED BY "“C" DOES
NOT REPRESENT CABLE BUT ASSISTS IN
TRACING CONNEGTIONS.
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5. | THESE CABLES ARE FURNISHED WITH STUNT BOX.
=] NORMALLY OPEN GONTACT
6.

— | ] NORMALLY CLOSED CONTAGT

C-2-W -——f2 Ko.._
C-5-BK = —
C—-4—0 _15_/.4 3
c-8-r —t+ls §7_¢B
81 808
B3 e 128

Ris !l5 14&
Be m 17

AGH—
AJE—

000a0

[

(IRNTRN I

I N

|

(28)

254 M
(132-n-)

~

SELECTOR MAGNETS

x
o &
- - "
C—-7-6 ;“%,
oo
N
e
/\
0-s N \ \
3-BR 7 <
-y e CABLE 157975
-4-0 e NOTE- 5
CABLE 152468 CABLE 155066

3813 WD

ISSUE| DATE AUTH NO.

A [i/25/60[28-1280S

B_ll0-13-60 128-13541
~20-8%

ACTUAL

WIRING DIAGRAM

MODEL 28

TYPING UNIT

LP, 14,108

STUNT BOX
ARRANGT AGHAJE

APPROVALS

D AND EorM
L

.

PrROD. No. 3813 WD

DATE: 10 —10 — 59

P.D.FILE NO. 5-30.65/120.25A

DRAWN. E M. ICHKD g2

ENGD. R HL. |aPPl viX

TELETYPE

CORPORATION

3813 WD

ET-13148%




NOTES:

WIRING LEGEND:

DISTANT TERMINATING AREA
/ /—DISTANT TERMINAL DESIGNATION
A-1-w
WIRING COLOR CODE

COLOR CODE:

8K -BLACK

BR-BROWN
R- RED
O- ORANGE
Y- YELLOW
G- GREEN

8L- BLUE
P-PURPLE
S- SLATE
W-WHITE

W-BK-WHITE-BLACK
W-BR-WHITE-BROWN
W-R— WHITE-RED
W-0 - WHITE-ORANGE
W-Y— WHITE-YELLOW
W-6G — WHITE-GREEN
W-BL- WHITE-BLUE
W-P — WHITE-PURPLE
W-S - WHITE-SLATE

CONNECTORS VIEWED FROM SOLDER
TERMINAL ENDS

ALL CONTACTS SHOWN
POSITION.

IN UNOPERATED

ASSOCIATED CABLES :
173440 CABLE ASSEMBLY (LXD 11)
307288 CABLE ASSEMBLY (LXD 29,39

THE NUMBERS ENCLOSED BY PARENTHESES
ARE USED FOR REFERENCE AND ARE NOT
MARKED ON THE PARTS.

UNIT EQUIPPED WITH 262 COIL ASSEMBLY
(RESISTANCE 2100k EACH). THE OPERATING
CURRENT MUST BE SO MA. 120V -DC. FOR
EXTERNAL PULSING.

FOR 11OV AC. NON‘PULSI‘JG OPERATION REL?CATED
STRAP ON TERMINAL (i) TO TERMINAL (2). AD

%}%m Lﬁl@%lg#ks (HAND(4) FOR PARALLEL

178535 SPARK SUPPRESSOR ASSEMBLY (153631
NETWORK ) USED ON LXD 29-ONLY.

TERMINAL NO.2! ON CONNECTOR E IS RESERVED
FOR POLAR SIGNAL.

10.

STRAP WITH 22 GAUGE WIRE AS INDICATED.

FOR PROPER RF. FILTERING POLARITY OF
FILTERS MUST BE MAINTAINED WHEN 174422 FLTER
IS USED. UNIT AS FURNISHED IS WIRED FOR
"MARKING”" CONTACT POSITIVE(#) "SPACING" CONTACT
NEGATIVE (-). TO REVERSE, POLARITY OF CONTACTS
SO THAT THE "MARKING" CONTACT IS NEGATIVEC)
AND "SPACING " POSITIVE (4} MAKE THE FOLLOWING
CONNECTIONS IN CONTACT BOX ASSEMBLY.
I,MOVE BLACK LEAD OF BOTTOM FILTER FROM
MARKING CONTACT TO "SPACING' CONTACT.
2 MOVE GREEN LEAD OF JOP FILTER FROM
SPACING' CONTACT TO "MARKING ' CONTACT.
POLARITY MAY BE DISREGARDED WHEN UNITS
ARE FURNISHED WITH 17442| FILTER. COLOR

COOING OF FILTER LEADS DOES NOT APPLY TO
174421 FILTER.

|
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A
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NO. NOTES 4265 WD
WIRING LEGEND »
DISTANT TERMINAL AREA ISSUE DAT .NO.
L. J/ y—— OISTANT TERMINAL DESIGNATED 2 9-;.20 ‘cug:::
A= -~ I //'/_-60 SC~/4
\ WIRE COLOR U WAV XY IS TYT D
COLOR CODE: TRANSMITTER BASE
CONNECTOR (PLUG)
BK BLACK BR  BROWN
2, Y ;ﬂ.n.ow g SLATE —
8L BLUE w WHITE :fz'g:::: :' ! —3 ! of
3. | CONNECTIONS VIEWED FROM SOLDER TERMINAL  ENDS. M-1-Y ._.?.__ls I« 3§
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a.| ASSOCIATED CABLE 173448
M-4-BR s 17 s}
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O NOTES

WIRING LEGEND:

DISTANT TERMINATING AREA

/'f—————ofsmm TERMINAL DESIGNATION
A—1"—w—BL
Ci——wms COLOR CODE

.| COLOR CODE

BK - BLACK
BR- BROWN
R - RED

O - ORANGE
Y - YELLOW
G - GREEN
BL— BLUE

P — PURPLE
W - WHITE
S —SLATE

WHITE - BLACK
WHITE- BROWN
- WHITE- RED
WHITE - ORANGE
- WHITE- YELLOW
— WHITE- GREEN
WHITE - BLUE

3 iii'iiii

- WHITE- SLATE

UNIT WIRED FOR 11§ VOLTS 50 TO 60 CYCLE A C.POWER
INPUT ONLY.

CONNECTOR VIEWED FROM SOLDER TERMINAL END.

CIRCUITS SHOWN FOR .O60 AMP NEUTRAL SIGNAL LINE
OPERATION. FOR 020 AMP OPERATION REMOVE AND
ADD CONNECTIONS AS TABULATED BELOW.

‘rSIGNAL LINE CURRENT}CONNECTION REMOVEDICONNECTIONADDE

.020 AMP JvOi-y02, JM3-00 4

6.

IRECTIFIER SHOWN CONTROLLED BY POWER SWITCH.
FOR CONTINUOUS OPERATION REMOVE LEAD L-2-BK FRO
TERMINAL E-2 AND CONNECT TO TERMINAL E-1.

LINE SHUNT RELAY SHOWN CONTROLLED BY POWER
SWITCH AND MOTOR CQNTROL RELAY.

.JSELECTOR “MAGNETS

ARE TO BE WIRED AS SHOWN
FOR 30 MILLIAMPERE OPERATION WHEN THE
LINE RELAY IS USED.

ASSOC. CABLE NUMBERS.
176447 CABLE ASSEM, MOTOR CONTROL.
159939 CABLE ASSEM, LESU 73
153477 CABLE ASSEM, RECTIFIER
164030 CABLE ASSEM., LINE RELAY MTG. ASSEM.

10.

SELECTOR MAGNETS CAN BE CONNECTED DIRECTLY IN THE SIGNAL LINE R
C!RCUIT FOR NEUTRAL OPERATION AS FOLLOWS.
REMOVE LINE RELAY
20 MILLIAMPERE 60 8 75 WPM OPERATION
(OR ANY INTERMEDIATE SPEED)

A STRAP A5 TO A3
8. MOVE BLUE LEAD FROM TERMINAL A8 TO TERMINAL A6.

60 MILLIAMPERE, 60,75 8 100 WPM OPERATION
(OR ANY INTERMEDIATE SPEED)

A8 B. SAME AS ABOVE
C CHANGE WIRING ON SELECTOR MAGNETS FOR &0

MILLIAMPERE OPERATION.

SELECTOR MAGNET
TERMINAL BLOCK

D-7-BK

NOTE |0

F -16-8L

C-27-W =~

H-6-BL

— J@*9-R

A-1-W
D- 4-W-BR

J@-3 -Y

H-8-8 —

SPAREO
STRAP

J@-6-6

IL-—-—NOTE 10

-
~
~

F-8-R

J@ -10-8BR

SIGNAL IN (=)

SIGNAL IN (+)

SIGNAL BELL

LINE SHUNT RELAY

LINE
SHUNT
CONTACTS

AUXILIARY
CONTACTS

CABINET TERMINAL BLOCK

C

Lo §

—J(D-6-W-P

—J O -5-W-0

A-7-W
D-6-6

F-5-8 —
F-15- W~-R—

F=7-Y —

F-14-W-G — J

152623

F -6-BL—

LINE RELAY MOUNTING ASSEMBLY

0, @

F -12-W-BL— 40004

27504

®

7
.

O DDDL- DD DD | ®

w-R

|

|

|

|

A-9- BK r TI
|

1

L

40005 1800,

B

K'__
 —

NOTE 5

MOTOR CONTROL
TERMINAL BLOCK

A-2-0 —

D

A-9-BK

9

C-28-6 —

A-5-W-BR —

E-9—- W —

F *ua-w-o-—l

- e — — — — — — f— o— — — —

H 80

B-8

%

0

LINE RELAY

SOCifET
| w-Bl—
7/

COVER TERMINAL
WITH TAPE

70
{Jlo 6

B-9-W-P—

9

Q> P> @T» OrP-

L)
(7)

A-5-8

o
+ -+ —-"—-— — - -
-

i

A-8-Y

(6)

A-6-8BL A-5-G

2000 810a

E~4-W-§

O

(50
(9

(3)

E-8-0

A-T-R

B
(10)

s [

. (2)
A-3-BR

() 600.n. 2000

|
|
I
L
1
|
0 I
|
i
|
1
1

FILTER

L.

POWER TERMINAL BLOCK

D-2-W
6 26 —
H-4-0 —
F-2-BR—

G- l-Y——

1WA

E

F-4-p—rj

F-10-w-y—"]

H-5-W-8§ —

3

F-9-6 —

F-11-W-BK-—

152950
RECTIFIER ASSEMBLY

-1-R ——

— L -1 -W

——M-4-BK

M-(6)-R
L-2-BK

E-9-W

Hl o

==
2

—E-2-BK

TRANSFORMER

_Uu

SILICON
DIODES

—————%0s

+

A—8—R
8-9-BK ~——ud

7
6 _ﬁ)mmcwon

GROUND SCREW-W-—
£E-7-P —
B-7-S—
B -3 -BL—
B-38 "Y =
A-3 "R —

NOTE 6

F

CONNECTOR PLUG

159541

g-3-r— B!

£ -8-BR — 2
33
g4
-3 5
_ g6
-
= El

iOM——E
(€
1228
I3il-+—0
1sil—+—8
I5Hll-t+—8

ol +—e-2-6

-7-w-Y
-1-W-BK
-2-W—-BL
—-1-w-0
~-4-W-G

-6—-W-R
icili+—A-8-8L

SELECTOR MAGNETS
ASSOCIATED

20 OR 30

MA

OPERATION

ELECTRICAL
SERVICE UNIT
GROUND SCREW

L!M

APPARATUS

(7)

M
176 44

8

RELAY MOTOR CONTROL ASSEMBLY

BR

el

J

“12

1500 n

i

’Lo
e} eHel

4385WD |

REVISIONS

ISSUE

DATE

AUTH. NO.

8-3 -6l

70466

12-7-61

71860

ACTUAL

WIRING DIAGRAM

MODEL 28

ELECT. SERVICE
UNIT 73

M) AND B

E OF M

s-»yfn#ER

PROD. NO.

4385WD

DATE

P.D. FILE NO.

T
DRAWN D.w7L.HKD. .

ENGD. E.F.D. [APPD. -

(g

TELETYP

CORPORATION

4385WD




NOTES

STRAP (ON TYPING UNIT)

FOR ACTUAL WIRIRG DIAGRAMS OF INDIVIDUAL UNITS SEE
WD NUMBER UNITS DIRECTLY OPERABLE WITH LESU 73

]

AA3S
F2

-2t 8

N,

e

OH7

oM}

DC -~

4385 WO ELECTRICAL SERVICE UNIT LESU 73

2900 WD MOTOR UNITS—LMU 3,46

3590 WO TYPING REPERFORATOR BASE LRB 35, LRB 6
LEGEND

o DG TERMINAL BLOCK (ON BASE)

© DH TERMINAL BLOCK (ON BASE)

F  16-POINT CONNECTOR

A TERMINAL BLOCK (IN LESU)

8 TERMINAL BLOCK (IN LESU)

D TERMINAL BLOCK (IN LESU)

E TERMINAL BLOCK (IN LESU)

J DTERMINAL STRIP ON LINE RELAY (IN LESU)
J @ LINE RELAY CONNECTOR (IN LESV)

J OLINE RELAY FILTER(N LESU)

AA 36 POINT CONNECTOR (ON BASE)
C CABINET TERMINAL BLOCK
oM MOTOR CONTROL RELAY (IN LESU)

ﬂoﬁooo o 04

AC

-

GROUND SCREWS ON POWER
CABLE CONNECTOR SHELLS.

LINE SHUNT RELAY
1250N-

:

D2

CABINET GROUND SCREW
3

(ON LESU GONTAINER)

GROUND SCREW

F

l

SELF INTERRUPTER
THERMO, CONTACT

___0_.?5 MFD.
--—

—ee

RNAL
063
(IN LESU)

J®i

BELL ASSEMBLY

DOT-DASMH(~———~<)LINES INDICATE FILTERING SHIELOING
AND SUPPRESSION NET WORKS.

GROUND
L Y

GROUND SCREW

ON BASE PLATE
{NOTE 7)
RECTIFIER

120 MA

I15 V.0.C. OUTPUT

ALL APPARATUS IS SHOWN (N UNOPERATED OR DE-ENERGRZED
POSITIONS.

I/2SEC. 85.95 VAC.

CUT OUT
AC MOTOR SYNCHRONOUS

THERMAL

6N

| PRI, 115 VAC.

GROUND

(=) RESISTANCE VALUES IN OHMS-(N)
(6) INDUCTANCE VALUES IN MICROHENRIES (M H)
(c) CAPAGITANGE VALUES IN MICROFARADS (MFD)

yC40 &~ SIDE EXTE

bGe

CIRCUITS SHOWN FOR 060 AMP. NEUTRAL SIGNAL LINE
OPERATION. FOR .020 AMP LINE CURRENT, ADD DASH LINE
(--~-} CONNECTION AND OMIT CONNECTION MARKED (—%—)IN LINE
RELAY.

L

F10

WINDING

[
z
-
a
[
[7)]

INPUT
43-48
MFD

20 n

USE SYNCHRONOUS MOTOR ON REGULATED 607 (£1%)
AC. POWER ONLY. GOVERNED MOTORS AND OTHER POWER
CIRCUITS OPERABLE ON 350 TO 60 "V UNREGULATED A.C.

PNV [y [ ———

115 VOLTS A.C.

STARTING
CAPACITOR

POWER
Fo————s o=

LINE SHUNT RELAY SHOWN CONTROLLED BY POWER SWITCH

AND MOTOR CONTROL RELAY. FOR CONTROL OF LINE
SHUNT BY POWER SWITCH ONLY REMOVE GONNECTION
MARKED (-%-) AND ADD DASH LINE (--—) CONNECTION.

JDHS

DH4

-
>

AA24 DGI

_’

SIGNAL BELL GONTACTS
(IN TYPING UNIT)

TAPE FEED OCUT AND/OR BACKSPACE MAGNETS ARE
AVAILABLE ONLY WITH SPECIFIC CODED LPR UNMNITS.

4 AMP
SL-BL Fust

POWER SWITCH

E4

&

t

(ON TAPE GCONTAINER)

M4
RELAY)

PART OF CABINET —w» G339

AC
MS
o ¥
| w3
MOTOR POWER
CONTROL
(IN MOTOR CONTROL

OUT CONTACTS
DC +

OUTER TAPE

DH3
F9

MFD
’Q\ '\NOTE 3

'0.

SPACING @1

TG,

4386WD

-

REVISIONS

ISSUE| DATE ANTH NO

fErans

—— v —

C |1-.4-63] 78862

82
B4
86

-

TAPE FEED OUT

AA27

-~

6

Fl2

Fl4
FS
FI5
DHe

0G3

AS

BACKSPACE

“i“ DG5S

FOR CUSTOMERS USE

AA 3O

1364
DG2
DGe
DHS

LINE RELAY UNIT

2 0001

3s5 N

MOTOR CONTROL
RELAY (IN LESU)

AS
D7
M2

810 N

mM{7)

A2

)

D8
1500 -

SIGNAL LINE

W“
e

SCHEMATIC
DIAGRAM

FOR MODEL 28

ELECTRICAL

SEF .O€ "'N'T
LESU73

ASSOCIATED UNITS
LMU MOTOR UNIT

LP TYPING UNIT

LPR TYPING REPERF
LRB REPERF, BASE

€28 D6 Mm(8)

L. INE
S HUNT
AUX.

APPROVALS

CONTACTS

RI6

T
1
I

(ON TYPING UNITS LPR)

SELECTOR MAGNETS

(IN LINE SHUNT RELAY)

’ I CONTACTS
) '
i)
A

13

MOTOR CONTROL

‘ »
’
E/MNUMBER
PROD. NO. 4386WD
DATE .
PO FILENO

OF ASSOCIATED LP)
RIS

CONTACT (IN STUNT BOX

DRAWN O.MZ.1CHKD

car

Q

A8

E2

ENGD. £.£.0. |APPD

LETY
CORPORATION

A7ﬁb

4386WD
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ko NOTES 4447WD
WIRING LEGEND: F REVISIONS
TANT TERMINATING AREA —
i /—g::TANT TERMI:AT:NG DESIGNATION CONNEO-"'%Rgs(QSCEPTACLE) s
/ ————WIRE COLOR CODE
AB—2—W M T G oo 2 . “T¢
, 2 ©
cowRaEODZLAcx W—BK WHITE~BLACK POWER SwTCH c CABINET E I 1 $ I' ?’ 'i’ A A 7
- A = e ; [ T
GR_STOWK V-8R yuITE—BnCwN oNECTOR ASSEMBLY CABINET TERMINAL  gpounp 23888 23 CONNEGTOR (PLUG)
O—ORANGE  W—0 WHITE— ORANGE (155023) BLOCK SCREW 161239
g I i i e
8L —BLUE W—8L WHITE— BLUE _
S—SLATE W—S  WHITE—SLATE T gopooodoodo SEERERRRNEEEREGEDAR
P—PURPLE  W—P  WHITE— PURPLE 3 ; ’i S { 16 15 14 13 12 11 10 9 1667 CABLE 61668 CABLE 181716 1514131211109 8 7 65 4 3 2 |
WowITE | K- DR ' 8 76 543 21 ASSEMBLY ASSEMBLY L i iii
b o 0000880 M LILIL T
T :
{3.] aL connectors vieweo From soLoer en. —TET586 CABLE D |
o | TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESIS ARE « 9 x > o
"] NOT MARKED ON COMPONENTS. ' ', § zgigzg LT + % Z z I ‘-?' ‘E 1 z $ z _ ?; d e ? Tz ?z
5.] FOR SCHEMATIC WIRING DIAGRAM SEE 359) WD. 1 S 2 3 = U S | é T i g TidL® T T3
o b ¢ ©©gs8aas 3 5168 8 383 8¢%¢
ASSOCIATED CABLE ASSEMBLIES 161886, 161887, i ° ° « TR0 é
6. | 161888, 312475 AND 312476 ; I 2 I € o ?' P >
] ] I T A O S S -
MAKE THIS CONNECTION BY (SPLICE,SOLDER, AND TAPE ) e ¥ o T s @@ o 9 a g -
7 | BIACK LEAD FROM 161887 CABLE ASSEMBLY AND BLUE K S N S T O R T S U TAPE FEED-OUT
LEAD FROM 312476 CABLE ASSEMBLY. P | I l I I l | l I | l l SWITCH
3 | TIE BLACK JUMPER WIRE BACK IN CABLE. CONNECTOR DG (160369)
o | COVER TERMINAL T-6 WITH A 155753 (RECEPTACLE) ’$2®3$4é5¢6é7é‘®9§
INSULATING SLEEVE. N DB (UPPER) =]
CONNECTOR | | L] |5 —
(PLUG) Pe= = FUSE HOLDER ? S : 8 oz =
161817 Qg 116783 o » L ¢ iz 312475 CABLE ASSEMBLY
4 2 < - > < ! < (l)n. m(a)
C ) < | [0 ﬂ'.
“ o 2 4-5 .
(3) 312476 N « ! x & x
a (7] P BLE < @« x 3 x
) @ ¢ g c%) 5 2 T T e a + @ e 1 8 a 161821 CABLE
- T o )
° 8 3 A 1oz oz 001107 : oz 3 o Lz L WIRING DIAGRAN
1 §
' : =3 ac= MOODEL 28
R L. N I O | | J 5 REPERFORATOR
o A CONNECTOR NoTE? D H =y 5$5é7 8@9 ~ BASE. LRB 36.LRB42
[] ' ' 2 ] A}
o1 (PLUG) (LOWER) GP\ S LRBSI
- 8 - 52 1 1] T 1 . LOW TAPE SWITCH
' Ta T g ¢ sg o« 158163
2 4 s o ®¢ -~ 24 T
] L= = 3 'Lm ] L IL w H ' OATE:
2 ¢ T \I2475 T ) PO.FRE NO. 8-ACSAA
¢+ © & 5  CABLE | GROUND SCREW RN G F M Y
= - > o _____){___J! T XY
NOTE?7




'] ®
' l [ 3 | ‘ | s | [ | | I
0. NOTES
1. | WIRING LEGEND: 49 2 7 W D
ISTANT TERMINATING AREA F
DISTANT TERMINATING DESIGNATION KEYBOARD REVISIONS
fa CONNECTOR. A A AUXILIARY SWITCH woE | oare AUTH 0
X sire coton cove LOCK BAR SWITCH
IRE COL MALE KEYBOARD (SEND-REC. POSITION) REAR 42 ¥-9-68 79225-5
AX-1-8R SIGNAL GENERATOR
2. | coLor cooE 1- e
T
8K - BLACK 6 - GREEN —~ S () ¢oe
e e " 8 Bt e s | E— @E e
0 - ORANGE W - WHITE 7 e ——— AF-2-R f AR-1-W- AH-3-W-8L
Y - YELLOW $ - SLATE [ i— AL-2-Y, AJ-2-¥ ] -LEL F-9-0
ol oot o) bk
3. JUNIT WIRED FOR 115 VOLTS 50-60 CYCLE = m-::—:-m. ] [N
AC POWER INPUT. o 1 = 22222 4 —
AN-2-¥-BK
u. | coNMECTORS VIEWED FROM SOLOER " [ | B
TERMINAL ENDS. GROUND LEAD TO H-2-¥-BK
i_"" X CONTACT BOX ASSEMBLY WITH LEFT FRONT KEYBOARD A
5. JALL CONTACTS SHOWN IN UNOPERATED —— —>———noTe ¢ & ARC & R.F. SUPPRESSION IS4190 MOUNTING SCREW
POSITION 1N KEYBOARD. o oR 198923
6. [ SPARE TERMINAL OF F-18 RESERVED FOR NOTE 11
POLAR OPERATION OF KEYBOARD SIGNAL
GENERATOR.
7. |associaten casLes:
158224 CABLE ASSEMBLY, AUXILIARY
158240 CABLE ASSEMBLY, KEYBOARD AF
155092 CABLE ASSEMBLY, BACKSPACE AH
159343 CABLE ASSEMBLY, BACKSPACE END -OF -LINE OR
MAGNET MARGIN INDICATOR KEY BOARD,
179362 CABLE ASSEMBLY, SYNC. PULSE AD SELECTOR SWITCH 151819 STRAP TERMNEL BLOCK
8. |BARE WIRE STRAP 39522RM g"c&?%oss AC-3-w-p é éf _:::,f:::g
t
9. |PART OF ASSOCIATED UNIT (LPE, LPR, MALE M I = 8 24— ac-u-w-sx
Juree, or LTPE) O-2-W-BL P I e é_;-,s_'_“
10. JuncorL, route, awp comwect 170382 Ar-1-0 9 2 ac-6-w-sL
CABLE TO TWO OPEN CABINET TERMINALS, e é-p-”-'-a
TYING UP ANY SLACK AG o N - END- OF- LINE INDICATOR
11. [POLARITY MUST BE MAINTAINED ONLY WHEN AE MOTOR TERMINAL BLOCK e g_“:,,_,,:, SWITCH
154190 FILTER IS USED. POLARITY MAY BE . oy 2
DISREGARDED WHEN 195923 FILTER 1S USED. FEMALE " | 10wy - :E:}_—:-'
AF-3-BL
ﬁl ﬁ: s %n e g—-r-m-w-v n
w-oL 2 g L AC-12-¥-6
@:‘&éo T | <) - he-a-v-s
NOTE 10 oy Lej so
va® En: - ACTUAL
g .3 2%
WIRING DIAGRAM
FOR
MODEL 28
KEYBOARD BASE
A K LAK3L
SIGNAL LINE BREAK KEY
SWITCH
AN APPROVALS
W F-1-8R AM AP AQ D AND R corm
R F-a-e BACK -SPACE MAGNET K rancE CLUTCH TRIP MAGNET CLurcH TRIPSwiITeh | |
AP-2-8
- (N0} Jig} NOTE O AD-2-0 » AD-1-w-B
— AQ-1-8 |e-rwmeen
\ g |Pmoo. wo. 4927WD
wml of .
AL (op C?z) t =1 1 lmtz 12-15-61
MARGIN INDICATOR ) o (NC)
SWITCH |mo.FiLE MO
0O\ : o Ionw R.L.W. cmD. F.G.S.
=4 wo 3= 5 ¥ s ) E lemeo. e.ro.  Jaeea £.u.c.
" o 1 1
A —i=1 W 2 o Foo-v g = = < TELETYPE
CORPORATION
' ’ |
0 ] [ 3 ! + I s ! s ! !




s 2

§ 3 ) 4 L 5 A 6 | 7
NOTES 5830 WD
WIRING LEGEND
L DISTANT TERM. AREA ACTUAL c TR E
4 /—DISTANT TERM. DESIG. — R :
-i—R AC CONNECTOR PLUG BEIE
“——WIRE COLOR CODE A | B =
o | COLOR cODE: MOTOR COV ER SWITCH NOTE 3 "
"I R-RED W-WHITE BK—-BLACK (193958) (178714) 173168 STRAP
3.| _MATING CONNECTOR 114466 1S 155755
FURNISHED WITH UNIT. WIRING SLEEVE E-I-W
BETWEEN A.C. POWER AND
114466 IS TO BE PROVIDED IN
FIELD AT INSTALLATION TIME. E»zer
4| REMOVE AND TAPE RESISTOR
*ILEADS WHEN LPW300 IS
OPERATED WITH MODEL32AND 33 NOTE S
PAGE PRINTERS. COIL
MOTOR OPERATES ON 50-60
S.JCYCLE 110 VAC. | I 195659 STRAP " sgnwr‘% Tsécnaew
THE NUMBERS ENCLOSED BY 6
6.| PARENTHESES ARE USED FOR
REFERENCE AND ARE NOT
SHOWN ON THE PART.
D E
MERCURY SWITCH TERMINAL
162958 -
He2eee o/ e —o-2%
B-2 ———— F-| @&
—A-1- ACTUAL
e -
c-2  SCHEMATIC @ 2¢3®4 73168 STRAP| WIRING DIAGRAM
. I_ | F-2 LPW 300
ci E-l B-2_~B1 E3 =)= W——
A-2-BK
FaY
*—O RESISTOR c-3-BK
2 b——E-4-BK
oS €2 02 i APPROVALS
< is-n F-2 8 / NOTE 4 2 -T2597 RM TERMINAL D Ao R Eor
\ AW | E-2-BK M [/'1
NOTE -3 x-nuMpn _
srop. no. 5830 WD
oars: 5-22-62
ro rFiLeno. (399 AAA
orawn TUM | cuxo.
sneo. JCF | aren?,
TELETYPE
CORPORATION
5830 WD

7




= |
NOTES - 5931 WD
WIRING DIAGRAMS OF INDIVIDUAL UNITS E :

UNITS_DIRECTLY W X © ~ o REVISIONS |
4445WD L N IVER- 177010 S T xd o ] DATE _JauTh. No.
5930 WD ELECTRICAL SERVICE UNIT LESU96 4 = Q u w 8 TTo-

2900 WD MOTOR UNITS - LMU 3,4,6. C ‘ > |A-t2-lo-e3
3736 wo TYPING REPERFOFATOR BASE LRB 2! x .
‘& T 36 POINT CONNECTOR E,g = § s 30 @0 @0 8090 o
® @0 mQ @
< G 3-PONT CONNECTOR (ON BASE) & “‘é% ) g @ o? Q9
O 0G TERMINAL BLOCK (ON BASE ) R §§° - = e
O DH'TERMINAL BLOCK (ON BASE) o> o3EZ & z ‘ _ o 8o g
&4 F 16-PONT CONNECTOR §° 2=z 2 2 zs Yy lwiviw v
O A TERMINAL BLOCX (IN LESU) -] §5§ ;E - E:lu,g LY YV Y'Y
O B TERMINAL BLOCK (N LESU) - - 8 8 §w§ 29
O D TERMINAL BLOCK (N LESU) T ? wid | ----}-4 o Q <O-
o w = o h'o ©
O E TERMINAL BLOCK (N LESU) w z Y g2z | I =1e; ~ '{3# vy ~ N\ Nngv \ /
—— N.C. CONTACT go 3 . §8 i 13 = = o “-T gé?o /°V V\«/ Y
—%— N O. CONTACT w3 2 8 o | 3 x - 0 ]
=<1 ‘ e ‘ l lw w s = Q< °
gV, o " ' 1g - E -9/ \ 3 ¢
DOT-DASH (--—— -) LINES INDCATE FILTERING, SHIELDING a® 3 Q I | Z a9 g S~ . ol a f
AND SUPPRESSION NETWORKS. I | 5 - EE : JDZ 3
w 7o
ALL APPARATUS IS SHOWN IN UNOPERATED OR DE-EN- =] ' 1 ® 23 © # Sv
- |ErciZED POSIMONS. o | | S« < | o \(
o w T8 —~
(A) RESISTENCE VALUES IN OHMS - () W I | 2] oW | @
(8) INDUCTANCE VAWES IN MICROMENRIES  (MH) L J Yy = P~ «d z
(C) CAPACITANCE VALUES IN MICRORRADS (MFD) e l | e 2 d
CIRCUITS SHOWN FOR .060 AMP. NEUTRAL SIGNAL LINE °\ o ~ m 5 |08 P4
OPERATION. FOR °.020 AMP LINE CURRENT, OMIT CONNECTION © w o » | x©° |59 4
MARKED (-®—) IN, SELECTOR MAGNET DRIVER. ¢ ~ ~ Y I l Yy [EX e B 0@
w o a | Za 'g';t_ D aQ 89 29
USE SYNCHRONOUS MOTOR ON REGULATED 60 + (%1%) o g ?_] | =1z —
AC. POWER ONLY GOVERNED MOTORS AND OTHER POWER | - . 5 “Y Y e V-
CIRCUITS OPERABLE ON 80 TO 60 “* UNREGULATED A.C. z 3 E o = | X ﬁg 5
= » “3o
LIRE SHUNT RELAY WHICH SHUNTS 4 « Q | ° u,!§
SELECTOR MAGNET DRIVER INPUT IS & 3 ¥ =S o P ‘. >
SHOWN CONTROLLED BY POWER SWITCH. > > 9 83 | 0———0—7 w F3*ra SCHEMATIC
= 2 Zx
8 ; as ' 3 5] w:?éN:ELD|‘;%MM
! al g z ~ ] 3
g > £ - o
n = -
0 > R z I + @ REPERFORATOR BASE
o o g > O———ts
2
3 £ oS ’ VY Y LRe 2!
FOR SPECIAL APPLICATIONS .SELECTOR MAGNETS e 3 Ee 2 = \/ \Y ELEGCT SERVICE
CAN BE OPERATED ODIRECTLY IN A NEUTRAL SIGNAL LINE ©’ L~ °o 8 < z3 w =9 xq ta UNIT
AS FOLLOWS " o eZ zg o X5 S "™ e
a x - 2 o
o e 2z QZ £q Q L]
2o 1z S wd LESU9€
COMPLETELY DISCONNECT SELECTOR MAGNET DRIVER, _ & ®Q s *a
rmszg‘gg‘:L;:MgsgeE;’G)O AND 75 WPM OPERATION (OR ANY - :gm §‘.§ z* APPROVALS
. @ y a3 E———
g ' O3 gz 4 O AND R | E OF M
I. STRAP A5 TO A3 =/A\ 3 wo z
w - >
2. MOVE LEAD FROM TERMINAL A8 TO A6 gg -
3.ADD DASHED (---) LEAD, OMIT €~ LEADS ON ] 1 E-NUMEER
» SELECTOR MAGNETS 2 Ew PROD. NO. 893 WO
FOR 60 MILLIAMPERE , 60, 75 8 100 WPM OPERATION o 3 & © & =
(OR ANY INTERMEDIATE SPEED.) < & O g w DATE 7
I.STRAP A5 TOA3 ol 55z 5 RD. FILE NO. 1-49.65AA
2.MOVE LEAD FROM TERMINAL A8 TO A6 x 6o0 @ o N 2 3’.: DRAWN E E. |CHKD
FOR OPERATION WITH SELECTOR MAGNET DRIVER, O— <4 O O O— o ENGD RSP | APPD
SELECTOR MAGNETS MUST BE CONNECTED IN w =
PARALIEL . =© E ® &% TEL ETAYOP E
2 CORPORATION
5351 WD




) I . l l 4 l 5 é l 7 l 8 9 l
NO. NOTES
v o) 6456 WD
DISTANT TERMINATING AREA
/—msmn TERMINATING DES!GNATION REVISIONS
A-1-w BL KEYBOARD ISSUE DATE AUTH. NO.
N\ WIRE COLOR CODE CONNECTOR 2 11-27-63
- MALE 3 12-12-63
2.| COLOR CODE: AK- 1-BR KEYBOARD LOCK BAR SWITCH u 6-i5-BU 82627
BK - BLACK © G - GREEN 2§ - 0 f—— AA-1-BK, AB-[-BK SIGNAL GENERATOR (REC)
BR - BROWN BL - BLUE . AA-2-BR, AB-2-G
R - RED P - PURPLE
e AK-2-G STRAP
0 - ORANGE Y- WHITE d. il d = :5—7-L}— NOTE 7
Y - YELLOW S - SLATE B' 7' 5 ._ AF-2.P p F-0-BK
= AB-3-BL AL-2Y, AJ-2-Y o ¥ ey -
3.] UNIT WIRED FOR 115 VOLTS AC OR DC 1 '°'—_F9 — AB-5-0 ol!  — 0B e
POWER INPUT. L LI AH-3-W-8L LIS r-9-0
¥ 6
12— aG-1-? AH-4-W-R
4.| PLUGS VIEWED FROM SOLDER TERMINAL 3 o !— a2y Khe2-S { ——] .;... F-5-W
ENDS. L T Tan-2- —7 AH-6-W-G
of sl s sy 1B F-2-BR @
F-0-BK
5. ALL CONTACTS SHOWN N UNOPERATED of 18 § - o1
POSITION IN KEYBOARD. - ____ 1 - AH- G- BK CONTACT BOX ASSEMBLY WiTH
AH- 10 BL ARC SUPPRESSION NETWORK
6.] ASSOCIATED CABLES: ACCESSORY
198353 CABLE ASSEMBLY, AUXILIARY
198352 CABLE ASSEMBLY, KEYBOARD
155992 CABLE ASSEMBLY, BACKSPACE
159343 CABL Y, BACKSPACE
198351 Mﬁifssmau, SYNC. PULSE A H
TRIP MAGNET
KEY BOARD
| AG
7.] BARE WIRE STRAP 3952 151819 STRAP TERMINAL BLOCK
8.] PART OF ASSOCIATED UNIT (LPE, LPR, AUXILIARY SWITCH N T P
LRPE, OR LTPE) < <
AH-U4-W-R A F A G AQ-2-W-BL—— 8 2 _4—ac-u-w-gK
9.] FOR SCHEMATIC SEE GUSOWD AND 7016WD. Ac-na-v—% g_ F-15-w-BK
END-OF~-LINE MOTOR TERMINAL BLOCK
10.] TAPE AND TIE BACK BLUE AND WHITE MARGIN INDICATOR F-18-Bk— 9 3 1 ace-w-BL
LEADS TO THE OTHER END OF 196353 FRONT SELECTOR SWITCH ac-16- 80— é_;-.._,_&
CABLE ASSEMBLY. Ho3w.B WAFER (T SHOWN) X e s 4
H-3-W-BL F-19-BL —_ 10 4 4 AC-8-W-R
AJ-1-BL (—3'1 ::_______.=== SPARES BL—>@ g—- AB-6-W-R
F-6-R : ITr 1l | NOTE T 5 )
AL 1K — car oo oo o g—AC 10-%-Y
“:“i‘g gfi‘% ‘9_: \N—ﬁ pP—F-16-w-Y
- L ; z Fi7-w = 12 6 A AC-12-W-G
AH-2-W-BK z F-1-0 —40 é-—w-s—w-c
AP-1-0
ACTUAL
WiR{NG DiAGRAM
END- OF-LINE INDICATOR FOR
SWITCH “ozEL 28
Fgy & A L :
AF N C KEYBOART BASE
S 3.BL 0 h (2-)  F.1-BR MARGIN INDICATOR LAku2 46
| _3-6 WITCH
5% C SIGNAL LINE Switc
BREAK KEY SWITCH - o\
=4 NO. 3=
AF-|-BK et | N.C. 2 aed 8.y APPROVALS
O AND R EOFN
WJ.K.
AN AQ parer—
AP CLUTCH TRIP SWITCH T
- BACK~-SPACE . el
[BACK-SPACE MAGNET SwITCH SYNC. PULSE MAGNET w2 :
, - NOTE & AH-12-0 (0] 12y AH-8-W-B. [uﬂ: 5.15 63
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