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INTRODUCTION

Bulletin 310B is a technical manual that provides general and
specific information about the 33 Receive-Only (RO), Keyboard Send-
Receive (KSR), and Automatic Send-Receive (ASR) Teletypewriter Sets
and their component units.

Volume 1 contains a description of the 33 Teletypewriter
Sets and gives installation instructions. Also included in Volume 1 is
information on the disassembly and reassembly, lubrication, and prin-
ciples of operation of the component units of the Teletypewriter Sets.
Volume 2 includes adjustment information on all component units of
33 Teletypewriter Sets.

Each volume is made up of a group of appropriate, inde-
pendent sections. They are separately identified by title and section
number, and the pages of each section are numbered consecutively,
independent of other sections. The identifying number of a section, a
9-digit number, appears on each page of the section, in the upper left
corner of left-hand pagesand the upper right corner of right-hand pages.

To locate specific information, refer to the table of contents.
Find the name of the involved component in column one and the title of
the sectionin column two. The correct 9-digit section will then be found
in column three. The sections are arranged in the order shown in the
table of contents. Turn to page one of the section indicated where the
contents of that section will be found (except where a section is small
and does not require a listing of contents).

The sections comprising this bulletin are now stocked sep-
arately and may be individually ordered if the entire bulletin is not
required.
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33 TELETYPEWRITER SETS

GENERAL DESCRIPTION AND OPERATION
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1. GENERAL

1.01 This section is issued to provide a gen-

eral description and operation of the
33 teletypewriter set, describe a typical appli-
cation, and give technical data. Formerly
this information was contained in Section
574-100-102TC, 32 and 33 Teletypewriter
Sets — Description which is hereby cancelled.

1.02 The 33 Teletypewriter Sets described

in this section are electromechanical
apparatus that provide terminal facilities for
exchanging recorded communication via appro-
priate transmission facilities, including tel-

egraph lines, telephone networks, and radio
channels.

1.03 References to left, right, up, down,

front, rear, etc consider the teletype-
writer set as viewed by the teletypewriter
operator.

1.04 This section covers the following tele-
typewriter sets:

(a) Receive-Only (RO) Teletypewriter Set

(b) Keyboard Send-Receive (KSR) Teletype-
writer Set

(c) Automatic Send-Receive (ASR) Teletype-
writer Set

2. TELETYPEWRITER SETS

RECEIVE-ONLY (RO) TELETYPEWRITER SET

(Figure 1)

2.01 The RO set can only receive messages
and print them on a paper copy. It has

no transmitting capabilities. Essentially the
RO consists of two components.

(a) Typing unit
(b) Call control unit

KEYBOARD SEND-RECEIVE (KSR) TELE-
TYPEWRITER SET (Figure 2)

2.02 The KSR can receive and transmit
messages, and print them on a paper

copy or sprocket form. It consists of the
following components.

(a) Typing unit
(b) Call control unit

(c) Keyboard

© 1962, 1963, 1964, and 1969 by Teletype Corporation
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AUTOMATIC SEND-RECEIVE (ASR) TELE-
TYPEWRITER SET (Figure 3)

2.03 The ASR set consists of the following
components:

(a) Typing unit
(b) Call control unit

(c) Keyboard
(d) Tape punch

(e) Tape reader

2.04 The ASR set can receive and transmit

messages. It can print messages on
paper copy or on sprocket form. The tape
punch perforates paper tape. The reader senses
the code punched in tape which can then be trans-
mitted to the local or distant set.

3. COMPONENTS

3.01 In this section, only a briefoutline of the

component operation will be presented.
Individual components are described in detail
each in a separate section. Refer to the fol-
lowing for a general description and principles
of operation of the components:

Typing Unit 574-122-100TC

Call Control Unit 574-123-100TC

Keyboard 574-121-100TC

Tape Punch 574-125-100TC

Tape Reader 574-124-100TC

A. Typing Unit

3.02 The typing unit is the receiving com-

ponent of the set. A signal coming into
the typing unit is translated into a mechanical
arrangement of codebars. The position of these
codebars determines two things: the position of
a type wheel upon which characters are em-
bossed, and the selection of functions such as
CARRIAGE RETURN and LINE FEED. A motor,
by means of a main shaft, suppliesall the motive
force to effect the printing and perform the
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functions. The friction feed set may be con-
sidered the standard type of set. It handles
8-1/2 inchpaper, and willaccommodate 74 char -
acters per line, 10 characters per inch. Ver-
tically the friction feed set will print 6 lines
per inch and will normally print one original
and one copy.

B. Call Control Unit

3.03 The call control unit serves as a bridge

to electrically join the set to the com-
munication networks. In some applications the
call control unit serves to initiate, accept,
control and complete the incoming calls. A
power supply, local-remote control circuits,
a selector magnet driver circuit, and a motor
delay timer circuit are some of its basic el-
ements.

C. Keyboard

3.04 The keyboard is the sending component

of the set. FEach of its keys controls an
arrangement of levers which, in turn, position
electrical contacts to represent the character.
The keyboard output is a parallel output to the
distributor of the typing unit. The distributor
senses the keyboard output and sends it in a
serial form to the selector magnet driver.
From the selector magnet driver it then goes
to the typing unit selector.

D. Tape Punch

3.05 The input to the tape punch is strictly

mechanical. Extensions on the typing
unit codebars position themselves in the tape
punch to set up a similar coded arrangement of
punch pins. With drive motion from the typing
unit main shaft, the tape punch drives the punch
pins to perforate holes in paper tape.

E. Tape Reader

3.06 Sensing pins inthe tape reader aredriven

upward for every cycle. Where holes
are present in the tape the sensing pins close a
set of contacts. Where no holes are present in
the tape the sensing pins are blocked and make
no contact. These current, no-current condi-
tions are duplicated on the typing unit distrib-
utor as a parallel output. The distributor
senses the condition of each pulse and sends it
serially to the selector magnet driver in the call
control unit. From the call control unit the
pulses go to the typing unit to print the character.
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Figure 4 - Block Diagram of 33 Sets
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4. SET FEATURES

4.01 Standard Functions — Functions refer to

nonprinting operations performed by the
set which are supplementary to its purpose of
printing characters. All sets are equipped with
the following standard functions.

CARRIAGE RETURN

Uponcommand to CARRIAGE RETURN the
movable printing mechanism returns to

the left margin.
LINE FEED

Advances the paper or sprocket form one
or two lines.

SPACE

Every character printed is spaced a cer-
tain distance from the previous one auto-
matically. However the set can accept a
separate command to SPACE in which
case it will move the printing mechanism
one character space to the right.

SPACE SUPPRESSION

In some instances, such as when com-
mands to CARRIAGE RETURN or LINE
FEED are given, the set spacing mech-
anism is suppressed and no spacing
occurs. Spacing is suppressed on all
functions, except the SPACE function.

PRINT SUPPRESSION

The printing mechanism is suppressed
so that no printing occurs when the set
receives commands to perform any of the
functions.

BLANK

The BLANK function serves to suppress
printing.

4.02 Even Parity Keyboard — The 33 sets

use seven intelligence pulses to accom-
modate the code combinations of the ASCII code
(USA Standard Code for Information Interchange).
The remaining eighth pulse is used as an error
detection device. In sets so equipped the even
parity keyboard adds an eighth marking pulse
whenever the number of marking pulses in a
code combination is odd. If the number of

1SS 1, SECTION 574-100-101TC

marking pulses in a code combination is even,
the eighth pulse is transmitted as a spacing
pulse. This means that every code combination
transmitted by the even parity keyboard has an
even number of marking pulses.

Note: Keyboards not equipped with the even
parity feature always transmit the eighth
pulse as a marking pulse.

4,03 Numeric Keyboard — As the name im-

plies, this optional feature consists of a
keyboard witha numeric arrangement. It hasno
letters. This restricts the set for specialized
applications where the exchange of data is of a
numeric nature. Besides the numeric arrange-
ment, the keyboard also transmits nonprinting
functions such as EOT (End of Transmission),
PACE, DELETE, CARRIAGE RETURN, LINE
FEED, etc.

4.04 Answer-Back — In sets equipped with

this feature, a mechanism coded with a
predetermined sequence of characters is used
for identification purposes. The mechanism
may be actuated locally or remotely.

4.05 Automatic Carriage Return-Line Feed

— This feature may be foundon friction
feed sets only; sprocket feed sets are unable to
accommodate it. In sets so equipped, as printing
approaches the end of the line the printing mech-
anism is returned to the left margin and the
paper is advanced one line vertically.

4,06 Sprocket-Feed — Sprocket feed sets

print characters on a sprocket fed form.
Although the forms are 8-1/2 inches wide, they
may be 6, 7, 8-1/2, 9, 10, or 11 inches in
length. A total of 72 characters may be printed
in a line on the form, with 10 characters per
inch. The set willaccommodate 6 lines of printed
characters per inch. Varying with the weight of
the carbon, the set willnormally printone orig-
inal and two copies. When the set has used all
the forms available, an alarm will disable the
set from accepting incoming calls.

4,07 Form-Out (Sprocket Feed Only) — In

sets so equipped, the form-out mecha-
nism advances the forms to a predetermined
length upon command. The mechanism is ad-
justable to various form lengths.

4.08 Paper-Out Alarm (Sprocket Feed Only)

— A set equipped with this feature will
activate an alarm when the supply of forms is
exhausted. The set will also refuse to accept
any other incoming calls.
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4.09 Low Paper Alarm (Friction Feed Only)

— When the amount of paper on the roll
reaches a certain amount, a switch activates an
alarm which indicates to the operator that the
paper supply is low.

4.10 Automatic Punch Controls — This fea-

ture allows a number of operating modes
for turning the tape pinchONand OFF. The tape
punch can be turned ON and OFF manually or
automatically. An ON-LOCK feature which locks
the tape punch in the ON mode is also available
with the automatic punch.

4.11 EndofLine Bell — Sets with this feature

alert the operator that the printing mech-
anism is apporaching the end of the line at the
right margin.

4.12 Print-Nonprint — This solenoid mech-

anism disables a set so equipped from
printing or performing functions when operated.
When unoperated the set can print and execute
its operations in normal fashion.

4.13 Line Break — This feature places the set
S0 equipped in an open line condition. A
BRE AK key on the keyboard effects the operation.

4.14 Repeat — Setsequipped with this feature

can print a character or perform a non-
printing function continuously whenthe REPEAT
key is depressed on the keyboard together with
another key.

4.15 TD Call In — An ASR set having this

feature can activate the tape reader of a
distant set by momentarily closing a set of
contacts. The tape reader can also be activated
in two other ways: By closing a set of X-On
(Reader On) contacts and by manually placing
the tape reader in the ON mode.

4.16 Copyholder — The feature consists of a

metal frame equipped with a page indi-
cator. The frame mounts on the back of the set,
facing the operator. Messagesto be transmitted
may be placed on the copyholder for convenience
during transmission.

4.17 End of Transmission (EOT) — When
equipped with this feature the sending
set can indicate to the receiving set that the
entire message has been sent out and trans-
mission is terminated. The keyboard has an
EOT key which will activate the mechanism.

*Registered Trademark of the Bell System
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4.18 Accessories — A number ofaccessories
are available with the set, including the

following:

(a) A sheet metal stand which supports the

subbase and components at a convenient
operating level. It consists of chrome feet,
equipped with leveling screws or roller
casters, and an enclosure to house auxiliary
apparatus, such as a data set and the tape
reader power pack.

(b) Call control facilities, including buttons,

indicator lamps, motor control relay,
speaker, ringer, buzzer, and rotary, TOUCH-
TONE*, or card dialers.

5. TYPICAL APPLICATION

5.01 The following is a brief description of
how 33 Teletypewriter Sets, equipped
with call control and answer-back features,
may be used in a typical communication system
(Figure 5). When a call is to be made, an
operator uses the controls on the teletypewriter
set to gain access to the system switching and
transmission facilities, which may be dial tel-
ephone or telegraph networks. The operator
then dials the number of the called station.

5.02 The switching center selects the proper

station and signals the receiving station,
indicated by visual and/or audible indicators.
Using the controls on the teletypewriter set,
the operator at the called station completes the
connection and conditions the equipment so that
communication can proceed in either direction.
This is indicated visually and/or audibly at the

calling station.

Note: Variations of call control features
provide unattended reception of calls.

5.03 Ordinarily the stations then identify

themselves by the answer-back feature.
The operator at the calling station can then type
the message on the keyboard, or if it is an ASR
set, can send it by perforated tape. In either
case the teletypewriter set at the calling station
translates the message to dc sequential start-
stop signals whichare applied to the transmission
facilities. The teletypewriter sets at both the
sending and receiving stations receive the
signals and translate them to mechanical mo-
tions which print the message on continuous page
copy or forms, and/or in the case of the ASR,
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Figure 5 - Typical Applications

perforate it in tape. If telephone networks are
used, the dc start-stop signalsare converted to
tone frequencies for transmission and recon-
verted to dc start-stop signals for reception.

5.04 Finally, the operator at either station

can terminate the call and return the set
to its idle condition by operating the OFF control.
There are a variety of OFF controls, including
the EOT key on the keyboard, a control knob, or
a pushbutton on the call control unit. A set may
be equipped with one or two of these controls.
In the case of an RO set, only one OFF control
is necessary. In the case of a KSR and ASR
set, the EOT control on the keyboard or the
pushbutton on the call control unit may be used.

6. TECHNICAL DATA

6.01 Speed: 100 words per minute

600 operations per minute

6.02

6.03

(a)

()

Transmission Code: 8 level start-stop
signals with 11 unit transmission
pattern.

Dimensions and Weights (Approximate)

RO Set

Width, . ...........¢ 18-5/8 inches
Depth. ............. 18-1/2 inches
Height ......... .....8-3/8 inches
Weight . W e e eeeee. .39 pounds
KSR Set

Width. .............18-5/8 inches
Depth. .....co00eee . 18-1/2 inches

....8-3/8 inches
.40 pounds

Height...-......
Weight..'oo.oo

e 0.0 0 0 o o
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(c) ASR Set

(d) Stand

Depth (at top

of enclosure) , , . . ...
Length of Feet . . . ...
Weight . ..........

Page 10
10 Pages

..... 22 inches
. .18-1/2 inches
.. .8-3/8 inches
. ... 44 pounds

. .17-3/4 inches
. .24-1/2 inches

.. .6=1/2 inches
. .17-3/4 inches
.. ...12 pounds

6.04 Electrical Requirements

Power Requirements: 115 volts ac +10% 60
hertz +0.45 hertz, single phase

Signal Line Current: 0.020 or 0.060 ampere
Nominal Input to 0.500 ampere at 20
Selector: volts dc

Operating Margins:
All signal contacts and distributor:

Long Telegraph Loops: 0.015to0 0. 070 ampere
at 48 to 240 volts dc inductive

Short Telegraph Loops: 0.058 to 0.072 am-
pereat 16 to 22 volts dc resistive
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1. GENERAL

1.01 This section explains how various circuits are

electrically coupled to a teletypewriter set, to a
telegraph network or, through a data set to a telephone
network.

1.02 All circuit descriptions are made with respect to
specific wiring diagrams. Alpha numeric references
found in parentheses are used to located major components
or circuits on the wiring diagrams. An example of a alpha
numeric reference is (3C4), and should be read as follows:

(a) The number 3 designates the sheet on which the

particular circuit or component is located.

(b) The letter and number combination C4 indicates
the horizontal and vertical coordinates where the
component or circuit is located.

2. SWITCHED NETWORK SERVICE
2.01 The KSR, ASR, and RO Teletypewriter Sets used

in switched network service operate in conjunction
with either a 101C or 105A data set and a call control unit.

Page 2

General descriptions and operations of the call control unit
or either data set can be found in the appropriate sections.

2.02 The following circuit descriptions should be used
with reference to 7882WD for KSR and ASR sets
and 7881WD for RO sets.

TEST CIRCUIT

2.03 Operating the TST (test) pushbutton while the set

is connected to a test center permits the message
sent by the test center to be recorded by the typing unit and,
at the same time, turned around and sent back to the test
center for analysis.

2.04 The TST pushbutton is a locking type and may be

released by momentarily depressing any of the five
other pushbuttons in the six pushbutton set. When operated,
the normally open contacts 23 and 24 (1D4) close to
complete the 10-volt circuit through the TST lamp (located
under the pushbutton) to ground.

2.05 The normally closed contacts 22 and 23 open to

remove the data set from ground and disable timed
disconnect-on-spacing feature. This is necessary to prevent a
disconnect, should a steady spacing signal be included in a
test.

2.06 The normally closed contacts 19 and 20 open to

remove the keyboard or transmitter signal output
at the send break timer from the modulator in the data set.
The normally open contacts 19 and 21 close a circuit from
the demodulator to the modulator, so that demodulated
signals from the test center are modulated and sent back to
the test center.

BREAK-RELEASE CIRCUIT

2.07 Set connected to 101C data set: The BRK-RLS

(break-release) lamp lights when the RB (reccive-
break) relay operates, closing the RB make contacts. This
completes the circuit from 14 v ac through the BRK-RLS
lamp, the RB make contacts, and the S break contacts to
ground.

2.08 The RB and the S (send space) relay operate after

the CLR (clear) pushbutton is depressed. The
BRK-RLS lamp may flash momentarily at this time. The
opening of the S break contacts will prevent the BRK-RLS
lamp from remaining on during the clear sequence.

2.09 Set connected to 105A data set: The SO (send

space — normally operated) relay operates when
the set is turned on. The BRK-RLS lamp lights when the RR
(receive break — normally released) relay operates. The RR
relay closes its make contacts which complete the circuit
through 14 v ac through the BRK-RLS lamp, the RR make
contacts, and SO make contacts to ground.



2.10 The RR relay operates and the SO relay releases

\ after the CLR pushbutton is depressed. The
BRK-RLS lamp may flash momentarily at this time. The
opening of the SO break contacts prevent the BRK-RLS lamp
from remaining on during the clear sequence.

RESTRAIN CIRCUIT

211 The REST (restrain) lamp lights when the RS

(restrain signal) relay in the data set is energized.
On a “break,” which originates in the data converter, the
REST and BRK-RLS lamps are both lighted.

Note: This circuit is found in KSR and ASR sets only.
CLEAR KEY CIRCUIT

212 Set connected to 101C data set: Momentarily

depressing the nonlocking CLR pushbutton closes
contacts 11 and 12. This will complete the circuit to ground
in the following ways:

(a) Answer Mode: The circuit is completed through
the AN (answer) make contacts.

(b) Originate Mode: The circuit is completed through
the AN break contacts and the OR (originate)
make contacts.

213 The complete circuit path is through the contacts

mentioned in 2.12 (a) or (b), CLR contacts 11 and
12, the RB (receive break) contacts, and the RB relay to -20
vdc.

2.14 When the RB relay operates, the RB make contacts

provide a holding circuit for the relay to ground
through the AN make or AN break contacts and the OR
make contacts, depending on the mode of the set. Other RB
make contacts close to complete the circuit from ground
through the AN make or AN break contacts, the OR make
contacts, CLR contacts 11 and 12, RB make contacts, and
the S relay to -20 v dc. The S relay operates and remains
energized through the holding path provided by the AN make
or AN break contacts and the OR make contacts. The S make
contacts close and the CLR lamp will light. A timer circuit
de-energizes the S relay after 700 milliseconds, the S make
contacts open, and the clear lamp will turn off.

2.15 Set connected to 105A data set: The RO (receive

break) and SO (send break) relays are normally
operated, as designated by the letter O in RO and O in SO.
When the CLR pushbutton is momentarily depressed, con-
tacts 11 and 12 complete the circuit from ground through
the CLR contacts, the RO make contacts, and the RR relay
to -20 v dc. The RR relay operates and remains energized
through its holding contacts.

2.16 The RR break contacts open the circuit to the RO
relay and release the relay. The RO break contacts
close the circuit from ground through the CLR contacts 11

ISS 1, SECTION 574-100-103TC

and 12, the RO break contacts, and the SR relay to -20 v dc.
The SR relay operates and is held by the SR make contacts.
The SR make contacts (in series with the OH make contacts)
close and light the CLR lamp. A timer circuit causes the OH
(off hook) relay to release and turn off the CLR lamp.

ANSWER CIRCUIT

217 When a set is called, an ac ringing current, sent

from the central office, energizes the RU (ring up)
relay. The set may then be put into the answer condition
cither automatically or manually.

A. Automatic Answer

2.18 With the RU relay energized, the ANS (answer)

lamp is lighted by the closure of the RU make
contacts, which completes the circuit from ground through
the lamp to +20 v dc.

2.19 Set connected to 101C data set: With the set in the

automatic answer condition, there is a circuit path
from -20 v dc through the AN (answer) relay, the RU make
contacts, the CY (copy) break contacts, and CP17 to ground.
The AN relay is held energized by the ground applied to its
make contacts. The ANS lamp remains on because of the
ground applied through the series connected AN make
contacts and S break contacts.

2.20 The ANS lamp goes off when the S relay operates

after the CLR pushbutton is depressed, or on the
end of transmission code. The opening of the S break
contacts in series with the S make contacts will turn off the
ANS lamp. When the S relay operates, the S break contacts
place a resistor in the circuit; the S make contacts provide a
path to ground through the timer. After the timing interval
during the disconnect sequence, the timer causes the AN
relay to release by completing the path to ground which
short-circuits the relay.

2.21 Set connected to 105A data set: With the set in the
automatic answer condition, there is a circuit path
from +20 v dc through the OH relay, the OR break contacts,
the RU make contacts, the CY break contacts, and through
CP17 to ground. The OH relay operates and is held energized
by the circuit path through its make contacts, the SO make
contacts, and the TM (timer) break contacts to ground.

2.22 The ANS lamp turns off when the SR relay is

operated by depressing the CLR pushbutton, or at.
the end of the transmission code. The SR break contacts in
series with the OR break contacts open to turn the lamp off.
The OH realy releases when the SO make contacts and the
TM break contacts open during the clearing sequence.

B. Manual Answer
2.23 The automatic answer feature is disabled when any
one of the following contacts in the circuit through

the AN or OH relay and the RU make contacts to ground is
opened.
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CONDITION OF SET CONTACTS OPEN

Local, originate, or test modes CY break

Low paper Low paper switch

Out of service Out of service

Feeding forms or tabulating Vertical tabulation and
form out

2.24 During the ringing interval, the RU relay operates

causing the ANS lamp to flash and the ringer to
sound. The RU relay releases during the silent interval. (If the
set is out of service, no ringing will take place.)

2.25 The ANS pushbutton is depressed to answer a call.

(If the set is feeding forms or tabulating at this
time, the set will automatically answer after the operation is
completed.) The ANS pushbutton is nonlocking, and its
contacts 17 and 18 (1D7) close momentarily.

2.26 Set connected to 101C data set: Closure of

the ANS pushbutton completes the circuit from
ground through the S and OR break contacts, ANS contacts
17 and 18, and the AN relay to -20 v dc. The AN relay then
operates and is held energized by the ground applied by the
AN make contacts. Subsequent operation is the same as the
automatic answer described in 2.19 and 2.20.

2.27 Set connected to 105A data set: Depressing the

ANS pushbutton completes the circuit from
ground through the SO make contacts, the ANS contacts 17
and 18, the OR break contacts, and the OH relay to +20 v dc.
The OH relay operates and is held energized by the OH and
SO make contacts to ground. Subsequent operation is the
same as the automatic answer as described in 2.21 and 2.22.

ORIGINATE CIRCUIT

2.28 The RO set goes into the originate mode but has
no amplifier.

2.29 Depressing the nonlocking ORIG (originate) push-

button momentarily closes contacts 5 and 6 (1E7).
This will start the following operations, provided the set is
not in an answer condition.

2.30 Set connected to 101C data set: Depressing the

ORIG pushbutton completes the circuit from
ground through the S and AN break contacts, the ORIG
contacts, and the OR relay to -20 v dc. The OR relay then
operates and is held energized by the OR make contacts and
AN break contacts to ground. The closure of the OR make
contacts in series with the S break contacts turn on the ORIG
lamp and makes the speaker amplifier operable by turning on
output transistor Q2 (2E6).
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2.31 After the CLR pushbutton is depressed, or upon

receipt of the end of transmission code, the S relay
operates and its break contacts (in series with the OR make
contacts) open to turn off the ORIG lamp and disable the
speaker amplifier. The OR relay releases during the discon-
nect sequence in the same manner as the AN relay releases as
described in 2.20.

232 Set connected to 105A data set: Depressing the

ORIG pushbutton completes the circuit from
ground through the SO make contacts, the OH break
contacts, the ORIG contacts 5 and 6, and the OR rcl:iy to
+20 v dc. The OR relay then operates, its make contacts close
and the OH relay will operate. The OR relay remains
energized when the ORIG pushbutton contacts 5 and 6 open
through the holding circuit composed of the OR, OH, and SO
make contacts to ground.

2.33 The ORIG lamp lights with the closure of the OR
and OH make contacts (in series with the SR break

contacts). These contact closures also make the spcaker

amplifier operable by turning on output transistor Q2.

2.34 After the CLR pushbutton is depressed, or upon
the receipt of the end of transmission code, the SR
break contacts (in series with the OR and OH make contacts)
open, turning off the ORIG lamp and disabling the spcaker
amplifier. Relays OR and OH release during the disconnect
sequence in the same manner as the OH relay in 2.22.

ROTARY DIAL OR PULSING CARD DIALER CIRCUIT

2.35 The following circuit description applies to ASR
and KSR sets only.

2.36 When originating or answering a call, the ringer is
disconnected and the hybrid transformer is con-
nected, between ring and tip, to present an off hook
condition to the central office. Both the rotary dialer and
pulsing card dialer have off-normal contacts which close and
short circuit the speaker output during dialing. The operator,
therefore, will not hear dialing clicks through the speaker.

A. On-Hook

2.37 When the set is in the on-hook condition, the

ringer is connected between ring and tip through
the AN break and OR break contacts (in the 101C data set)
or, through the OH break contacts (in the 105A data set).

B. Originating a Call

2.38 Set connected to 101C data set: the OR relay

operates, the OR break contacts open the ringer
circuit, and the OR make contacts close the circuit from tip,
through the pulsing contacts of the rotary dial (and the
pulsing card dialer, if present), and through the hybrid
transformer to the ring circuit.



2.39 Set connected to 105A data set: The OH relay

operates and the OH break contacts open the
ringer circuit. The OH make contacts close the circuit from
tip, through the pulsing contacts of the rotary dial (and
pulsing card dialer, if present), and through the hybrid
transformer to the ring circuit. After the call connection is
made, the CR (connect) make contacts or the CO (connect)
break contacts close to short circuit the dialer pulsing
contacts.

C. Answering a Call

2.40 Set connected to 101C data set: During an

automatic answer, the RU (ring up) break contacts
(2C2) open and prevent ringing current from reaching the
hybrid transformer when the AN contacts close. The AN
relay is operated and the AN break contacts open the ringer
circuit. The AN make contacts close the circuit from tip,
through the OR break contacts, the AN make contacts, the
RU break contacts, and the hybrid transformer, to the ring
circuit. Since the set is in an answer condition, the dialer
pusling contacts are not in the circuit.

241 Set connected to 105A data set: During an

automatic answer, the RU (2B2) break contacts
open and prevent ringing current from reaching the hybrid
transformer when the OH make contacts close. The OH relay
is operated and the OH break contacts open the ringer
circuit. The OH make contacts close and the CR make or CO
break contacts close, completing the circuit from tip through
the OH make contacts, the CR make or CO break contacts,
the RU break contacts, and through the hybrid transformer
to the ring circuit. Since the set is in an answer condition, the
dialer pulsing contacts are not in the circuit.

“TOUCH-TONE” DIALER CIRCUIT

2.42 The following circuit description applies to ASR
and KSR sets only.

2,43 The tone dialer utilizes a transistor oscillator which

generates two frequencies each time a pushbutton
on the dialer is depressed. The frequencies of oscillation are
determined by the values of inductance and capacitance in
tank circuits T1-C1 and T2-C2 (3D4-3D6). Different values
of L and C are placed into the tank circuits (by the closure of
contacts in each circuit) when the pushbuttons are depressed.

2.44 The tone dialer is made operable only when the set

is the originate mode and before the call con-
nection between stations is made. The dialer is made operable
by making the base of Q1 (3F5) negative with respect to the
emitter, causing the transistor to conduct. The circuit path is
from ground through the 200 ohm resistor (connected to the
CAL rheostat), RV4, RV3, R1, and into the data set at CN41
to -20 v dc.
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245 In the 101C data set, this path is provided by the

CON make-break and M make-break contacts. In
the 105A data set, the path is provided by the CO
make-break and MO make-break contacts.

2.46 Once the stations are connected, the dialer is

disabled to prevent interference caused- by its
accidental use. It is disabled by opening the circuit between
-20 v dc and the collector of Q1. This turns off Q1 and stops
the oscillations. The CON break contacts (in the 101C data
set) or the CO make contacts (in the 105A data set) open to
break the circuit when the stations connect.

2.47 When a tone dialer is used, the speaker amplifier

receives two inputs: the normal telephone line
input and a tone dialer input. The telephone line signal path
is from the incoming amplifier in the data set through CN31
(in the 101C data set) or CN30 (in the 105A data set)
through contacts CS (W2-V) to terminal 1 of speaker
amplifier input transformer T1 (3F3). The signal from the
secondary winding of T1 is fed through contacts CS (Z-Y) °
and capacitor C1 to the base of input transistor Q1.

248 The tone dialer multifrequency output is applied

to the base of input transistor Q1 through capac-
itors C5 and C1. The speaker amplifier output (dial tone) is
applied to both the speaker amplifier and the telephone line
through the data set. The circuit path to the telephone line is
from the emitter of output transistor Q2, through capacitor
C3, contacts CS (T-S), and to the outgoing amplifier in the
data set at CN47.

2.49 Depressing a pushbutton on the dialer causes

common switch CS to operate and its YZ contacts
(3D5) to open. This disconnects the signal input from the
telephone line to the speaker amplifier. Common switch
contacts ST (3D3) close to connect the amplifier output to
the telephone line through the outgoing amplifier in the data
set. Contacts W2-V open to prevent the dial tone from
reaching the incoming amplifier which would cause a false
connect. Contacts W1-U (3C6) open and interrupt the dc
current in tank coils T1 and T2. Oscillations then start with a
very short build-up time.

2.50 Potentiometer CAL (3E4) is used to adjust the
level of multifrequency signals generated by the
dialer. It must be adjusted each time the data set is changed.

2,51 Capacitor CAN (3E4) and C4 (3F5) suppress

spurious signals in the range of 7 k hz to 14 k hz.
These signals are generated during the short ‘time interval
when all sensing contacts and the E contacts (3B7) are open.

SPEAKER AMPLIFIER CIRCUIT

2.52 The following circuit description applies to ASR
and KSR sets only.
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2.53 The speaker amplifier is a conventional, direct-

coupled, two-transistor audio amplifier. The
amplifier may receive two inputs. One input, the frequency-
modulated dial signals from the buffer amplifier in the data
set limiter circuit, is fed to the primary winding of input
transformer T1. (This winding continuously carries the 4 ma
quiescent current of the receiving buffer amplifier in the data
set). The second input comes from the tone dialer (if used),
and is fed directly into the input transistor Q1 through
capacitor C5. Both inputs to the speaker amplifier are dc
isolated from the amplifier stages.

2.54 The output transistor, Q2, provides outputs from

its collector and emitter. The output from the
collector of Q2 is applied to the step-down output trans-
former T2, and then to the speaker and receiver. Poten-
tiometer CF is used to set the proper volume level which may
vary with loop loss and the ambient noise level. Dial tone is
independent of loop noise.

2.55 The output from the emitter of Q2 is divided into

two signal lines. One injects the dial tone into the
data set sending amplifier. The second signal line feeds the
dial tone detection circuit in the data set (if provided). Signal
levels from the emitter of Q2 are essentially independent of
the volume control setting.

2.56 Resistor R6, bypassed by capacitor C6, is a supply

voltage dropping resistor. Diode CR1 (2E6, 3E6).
blocks the sneak path from ground through the ANS and
ORIG lamps in the answer mode. Without CR1, the ORIG
lamp would be dimly lighted and the speaker amplifier would

not be silent when the station is in the answer mode.

2.57 When operating with a 101C data set the speaker

amplifier is made operable only during the origi-
nate mode. This occurs when the OR (originate) relay
operates and its make contacts close, completing the circuit
from the emitter of Q2, through the S (send space) break
contacts (2E8, 3E8), to ground.

2,58 When operating with a 105A data set the speaker

amplifier is made operable only in the originate
mode. This occurs when the OR relay operates and its make
contacts close, completing the circuit from the emitter of Q2,
through the SR (send space) break contacts and the OH
(off-hook) make contacts, to ground.

2.59 The speaker amplifier is disabled after the stations

connect. This is done by shortcircuiting the
primary of input transformer T1 through ground by closure
of the CON (connect) make contacts (in the 101C data set)
or the CO (connect) break contacts (in the 105A data set).

SIGNAL GENERATOR CIRCUITS
A. Signal Line Circuit
2.60 The following circuit description mainly refers to

ASR sets. It can be used with KSR sets if all
references to the reader are disregarded. It can be used with
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RO sets if all references to the reader and keyboard are
disregarded.

2.61 The signal line circuit path is from -20 v dc in

cither the 101C or the 105A data set (4F3). The
circuit path goes into the teletypewriter set at CP7, through
the distributor, keyboard, reader contacts, and into the data
set at CP8.

2.62 Set connected to 101C data set: When the signal

generator contacts are closed. current of approx-
imately 0.005 ampere flows from +20 v dc through the 7500
ohm resistor (4F7) to -20 v dc: and a current of approx-
imately 0.008 ampere flows from ground, through the
emitter and base of QIM, to -20 v dc. The current through
the contacts is the sum of these two currents, or about 0.013
ampere.

2.63 The voltage across diode CR1M (4F7) is fed to the

modulator in the data set. When CR1M conducts,
the modulator generates the marking frequency; when the
diode is off, the modulator generates the spacing frequency.

2.64 The modulated signal is then fed to the limiter and

discriminator for demodulation. Demodulated
signals consist of current during marking pulses and no
current during spacing pulses. During marking pulses, tran-
sistor Q3A (4F4) conducts and provides a circuit from
ground through its emitter and collector, through the 249
ohm resistor into the teletypewriter set at CP1. From CP1
the circuit is through the selector magnet drivers, and into
the data set at CP2 to -20 v dc.

2.65 Depression of the BREAK key for 140 milli-

seconds or longer is recognized as a break by the
send break timer in the data set. This causes the modulator to
originate a timed spacing signal of 225 milliseconds duration.

2.66 The timed spacing signal is recognized as a break

(and not a disconnect) by the timer in the data set,
which causes the RB (receive break) relay to pull up and
close the RB make contacts (4F3). The RB make contacts
shunt the transmitter and keyboard signal gencrator contacts
which block transmission from the station. The BRK-RLS
pushbutton must be depressed before transmission can be
resumed.

2.67 Set connected to 105A data set: From CP8 the

circuit path is through the SO or RO make
contacts to the base of the modulator keying transistor 4Q3
in the data set. When the signal generator contacts are closed,
the base is negative with respect to the emitter and 4Q3 is on.
This causes the modulator to generate the marking
frequency. When the signal generator contacts are open,
transistor 4Q3 is off, and the modulator generates the spacing
frequency.



2.68 In half-duplex operation, the circuit also goes into

the teletypewriter set at CP2, through the selector
magnet driver, into the data set at CP1, and through the
discriminator ' output transistor 6Q10. Demodulated signals
consist of current during marking pulses and no current

during spacing pulses.

2.69 During marking pulses, transistor 6Q10 conducts

and provides a circuit from ground through its
emitter and collector, through the 240 ohm resistor, into the
teletypewriter set at CP1, to and through the selector magnet
drivers, into the data set at.CP2, and through the signal
generator contacts to -20 v dc.

2.70 The time break signal is generated in the 105A data

set as follows: When the set is turned on, the CO
(connect — normally operated) relay operates and the timer
operates the TM (timer) relay. The TM make contacts (4F8)
complete the circuit through the BO (break — normally
operated) relay and the CO make contacts to ground. The BO
relay operates and is held operated by its make holding
contacts and break key contacts when the TM and CO relays
release.

27 Depressing the BREAK key releases the BO relay,

causing the timer in the data set to generate a
timed spacing pulse (about 200 milliseconds duration). The
BO break contact closes to complete the circuit from +20 v
dc through the TM break contacts and BO break contacts, to
the base of modulator keying transistor 4Q3. This turns 4Q3
off and causes a spacing pulse to be generated.

2.72 The TM relay operates 200 milliseconds later to

interrupt the path from +20 v dc, through the TM
and BO break contacts, to the base of 4Q3. The transistor
turns on again, and the BO relay operates through the circuit
from +20 v dc, through the TM make contacts, the BO relay,
and the CY make contacts to ground. The BO relay is held
operated by its make holding contacts and the break key
contacts when the TM and CO relays release.

273 When the CY (copy) relay is released, the selector
magnet drivers are held in a ready marking con-
dition as follows.

(a) Operation with a 101C data set: The CY break
contacts close to keep discriminator output tran-
sistor Q3A conducting to ground.

(b) Operation with a 105A data set: The CY break
contacts close to provide a path to ground in

parallel with transistor 6Q10. Other CY break contacts

short-circuit the signal generator contacts to -20 v dc.

B. Signal Generation Circuit

2.74 The following circuit description mainly refers to
ASR sets. It can be used with KSR sets if all
references to the reader are disregarded. It can be used with
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RO sets if all references to the reader and keyboard are
disregarded.

2.75 Depressing a key, or operating the reader or

answer-back, causes contacts to either open or
close a part of the circuit path for each code pulse. The
remainder of the circuit path passes through the code
segment on the outer ring of the distributor, and through the
brush to the inner ring.

2.76 The code pulses will be marking if the circuit path
is closed, and spacing if the circuit path is open.

2.77 The path for each pulse through the answer-back

contact block are make contacts. Operation of
these contacts is determined by the coding of the answer-
back drum.

2.78 The path for each pulse through the reader contact
block are make contacts. These contacts will

remain open until a hole is sensed in the tape. When this

condition occurs, the contacts will momentarily close.

2.79 The paths for pulses 1, 2, 3, 4, and 6 through the

keyboard contact block are make contacts. The
contacts close for each pulse whenever a key is depressed that
corresponds to that pulse marking,

2.80 The path for the 5th pulse is determined by
transfer and shift transfer contacts. When a key is
depressed for a character, the 5th pulse make contacts (4B3)
close. This provides a circuit path from KP(5) or KP(2)
through shift break and shift make contacts to KP(3).

281 When the shift key is depressed in addition to a

key for a character which has the S5th pulse
marking, the Sth pulse shift break contacts will open.
Therefore, no circuit path is provided between KP(5) or
KP(2) and KP(3), and the 5th pulse will be spacing.

2.82 When the shift key is depressed in addition to a

key for a character which has the S5th pulse
spacing, the 5th pulse shift make contacts will close. This will
provide a circuit path from KP(5) or KP(2), through shift
make and shift break contacts to KP(3), and the 5th pulse
will be marking.

2.83 The path for the 7th pulse goes from KP(4)
through the KP-V make contacts as follows:

(a) On a nonparity keyboard, the path continues
through KP-P, the control break contacts, and
KP(3) to KQ-1.

(b) On a parity keyboard, the path continues through

KS(2), KS-A, the control break contacts, and
KS(1) to KQ-1.
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2.84 The path for the 8th pusle, through the keyboard

contact block on a nonparity keyboard, are make
contacts which close so that the 8th pusle is marking for all
characters.

2.85 The path for the 8th pulse, through the contact
block on parity keyboards, is from KP(2) to KS(1)
as follows:

(@) The 8th pulse is spacing for all characters when the

sum of the marking pulses in bits 1 through 7 is
even. No path is provided between KP(2) and KS(1)
since the 8th pulse make contacts connected to KP-J
and the shift make contacts connected to KS-C are

open.

(b) The 8th pulse is marking for all characters when

the sum of the marking pulses in bits 1 through 7 is
odd. A path is provided from KP(2) through the 8th
pulse make contacts, KP-J, KP-L, KS-D, the shift break
contacts, KS(2), KS-A, and the control break contacts
to KS(1).

2.86 When the CTRL (control) key is depressed along

with a key for a letter character, the control break
contacts open so that the 7th pulse is now spacing. This
action makes the 6th and 7th pulses alike resulting in a
control or nonprint character.

2.87 On a parity keyboard, whenever the SHIFT key is

depressed to invert the 5th pulse, or the CTRL key
is depressed to change the 7th pulse from marking to spacing,
the 8th pulse must be changed to keep the sum of the
marking pulses even. This is accomplished in the following
manner:

(a) When the SHIFT key is depressed and the 8th

pulse is normally marking, the opening of the shift
break contacts connected to KS-D changes the 8th pulse
to spacing.

(b) When the SHIFT key is depressed and the 8th

pulse is normally spacing, the closing of the shift
make contacts connected to KS(2) change the 8th pulse
to marking. The circuit path is traced from KP(2)
through the break contacts KPK, KP-R, KS-C, shift
make contacts, KS(2), KS-A and the control brcak
contacts to KS(1).

(c) When the CTRL (control) key is depressed and the
8th pulse is normally marking, the opening of the
control break contacts change the 8th pulse to spacing.

(d) When the CTRL key is depressed and the 8th pulse

is normally spacing, the closing of the control
break contacts connected to KS(2) changes the 8th
pulse to marking.
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C. Control and Shitt

2.88 To obtain certain code combinations, the CTRL

(control) and shift keys are depressed in addition
to some other key. When this is done, the 5th pulse is
inverted and the 7th pulse is spacing, but the 8th pulse does
not change.

2.89 With the 8th pulse normally marking, the circuit

goes from KS(2) through the make contacts, KP-J,
KP-L, the shift make contacts, KP(6), KS-B, and the control
make contacts to KS(1).

2.90 With the 8th pulse normally spacing, the circuit

will be broken since the shift break contacts
connected to KP-R and the 8th pulse make contacts arc
open. The path through KP-R, KS-C, the shift make contacts,
KS(2), and KS-A is broken since the control break contacts
are open.

SELECTOR MAGNET DRIVER CIRCUIT

2.91 The selector magnet driver is a two-stage triggering

regenerative amplificr or flip-flop. used to drive the
selector magnets of the typing unit. The input, 0.020 or
0.060 ampere signal line current, is used to switch the
selector magnets 0.500 amperc output current to full on or
off, without intermediate levels. This provides a switching
operation similar to that obtained with relays.

2.92 Zener diode ZD1 provides a reference voltage of

4.7 volts. This voltage is maintained regardless of
varying values of current through ZD1 or with variations in
external voltages. Therefore, the junction of CR4 and ZD1 is
always -24.7 v dc. (Current flows from -20 v dc through ZD1,
CR4 and RS, and through the parallel path of R2 to 40 v
dc.)

293 The frequency modulated space and mark signals

arc demodulated and amplificd in the data set.
Refer to the appropriate sections for a description of the
data set discriminator and dc amplifier circuits.

2.94 When spacing pulses are generated. no current flow
through the emitter and collector of Q3A (in the
101C data set) or 6Q10 (in the 105A data set). A current of
10 ma flows from -20 v dc through resistor R3, varistor CR5
and theemitter-basc path of Q1, and through R1to-24.7 vdcat
the junction of CR4 and ZD1. (When the signal linc current is
0.060 ampere and switching at 0.030 ampere is desired, R1 is
135 ohms.) Transistor Q1 is on (base is more negative than
emitter) and current flows through its emitter and collector.
This puts the base of Q2 at about -20 v dc. The Q2 emitter,
because of bias resistor R6, is at about -20.5 v dc. Because
the base of Q2 is positive with respect to the emitter, Q2 is
off and no current flows through the selector magnet coils.



2.95 When marking pulses are generated, a 0.020
ampere signal current flows from ground at the
emitter of transistor Q3A (in the 101C data set) or 6Q10 (in
the 105A data set) through the emittercollector path,
resistor R30N or 6R44 in the data set and through resistor
R10. (Resistor R10 is strapped out for operation with 0.060
ampere signal current.
2.96 The current through R10 then divides with 0.010
ampere going through resistor R1, diode CR4 and
resistor R8, and through the parallel path of resistor R2 to
40 v dc. The base of Q1 is at a potential of about -19.5 v dc
while the emitter is at -20 v dc. With the base more positive
than its emitter, Q1 is off and has no collector current. The
voltage drop across diode CR4 is about 0.5 volt, making the
potential at the base of Q2 about -25.2 v dc. With the base
‘'more negative than its emitter, Q2 turns on, and its

emitter-collector current flows through the selector magnet
coils.

2.97 When Q2 conducts, its base is held at about -25.2 v

dc by ZD1 and CR4. The current through R3, R4,
and R5 is about 0.5 ampere, most of which flows through the
selector magnet coils and the collector. Rheostat R3, is
adjusted for a selector magnet current of 0.5 ampere. This
current is constant because reference diode ZD1 is not
affected by voltage variations.

2.98 Feedback in the emitter circuits of Q1 and Q2 is

used to provide the circuit transitions with a “‘snap
action.” When Q2 turns on, the current through feedback
resistor R3 rises rapidly and the voltage across it increases.
This drives the emitter of Q1 more negative. Therefore, when
Q1 turns off it is because of the increasing collector current
of Q2.

2.99 Similarly, when Q2 turns off, the current through

R3 decreases and the voltage across it decreases,
making the emitter of Q1 more positive. In this way Q1 is
driven on when Q2 turns off.

2100 The transient developed in the collector of Q2

when it is turned off is suppressed by the network
consisting of CR3, R9, and C1. Diode CR6, added to recently
manufactured circuits, prevents destruction of transistor Q1
by accidental shorting of the case (collector) of Q2 to frame

ground.

LOCAL AND MOTOR CONTROL CIRCUITS

2101 The CY (copy) relay (5F3), in the 101C data set, is

operated by closure of the CON (connect) relay
contacts when the set connects, or by closure of the LCL
(local) key contacts 27 and 28. The CY relay releases when
the set goes out of the local mode, or when the S (send
space) contacts operate on a disconnect.

2102 The CY relay (5F2), in the 105A data set, is
operated by closure of the CR (connect — nor-
mally released) contacts when the set connects, or by closure
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of the LCL (local) key contacts 27 and 28. The CY relay
releases when the set goes out of the local mode or when the

SR (send space — normally released) contacts operate on a
disconnect.

2103  In the local mode, the circuit through the CV relay

is completed to ground by LCL contacts 25 and
26. Local contacts 29 and 30 close to light the LCL (local)
lamp. Using a 101C data set in an originating station, the
circuit is completed through the CV relay and OR6 make
contacts to ground. If the 101C data set is used in an
answering station, the circuit is completed through the AN11
make and OR6 break contacts to ground.

2.104 In a station that uses a 105A data set, the circuit is
completed through the CV relay and OH make

contacts to ground. This circuit is in effect when a station

goes off-hook in either the originate or the answer mode.

READER CONTROL CIRCUITS

2.105  The following circuits are applicable to ASR sets
only.

2.106  Using a manual reader, the circuit path goes from

48 v ac through the TD trip magnet, RS break
contacts, START switch make contacts, RB or RR break
contacts, and TD stop break contacts (on sprocket feed
printers) to ground.

Originate Mode

2107  Using a 101C data set, the circuit goes through

CN-32 and OR6 make contacts to ground. If a
105A data set is used, the circuit path goes through CN-32
and OH make contacts to ground.

Answer Mode

2108 Using a 101C data set, the circuit path goes

through CN-32, AN11 make contacts, and OR6
break contacts to ground. If a 105A set is used, the circuit
goes through CN-32 and OH make contacts to ground.

Local Mode

2109 In the local mode, the circuit path goes through
LCL contacts 25 and 26 to ground using either a
101C or 105A data set.

2110  With the switch on the reader in the START

position, the start contacts close and the TD trip
magnet is put into operation. If the reader runs out of tape or
if the tape becomes tight, the start contacts will open. This
will cause the trip magnet to release and stop the operation
of the distributor and reader. When the tape slackens, the
contacts will close and normal operation resumes.
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2.111  The RR or RB (receive break) contacts open when

a break signal is received from a local or distant
station and cause the TD (timer delay) to stop. Depressing
the BRK-RLS (break-release) pushbutton will restart the TD.

2.112  When the TD is transmitting to a slower speed

station through a converter and the storage device
becomes crowded, a restrain signal is sent out causing the RS
(restrain) contacts (5F2) to open. This will stop the TD until
the storage device empties itself. The TD will then restart

automatically.

2113 Using an automatic reader, the circuit path goes

from 48 v ac through the TD trip magnet, RS
break contacts, tight-tape break contacts, TDC3 make con-
tacts, and TD stop break contacts (on sprocket feed printers)
to ground.

Originate Mode

2.114  Using a 101C data set, the circuit path goes

through CN-32 and OR make contacts to ground.
If a 105A data set is used, the circuit path goes through
CN-32 and OH make contacts to ground.

Answer Mode

2.115  Using a 101C data set, the circuit path goes

through CN-32, AN make contacts, and OR break
contacts to ground. If a 105A data set is used, the circuit
path goes through CN-32 and OH make contacts to ground.

Local Mode

2.116 In the local mode, the circuit path goes through
LCL contacts 25 and 26 to ground using either a
101C or a 105A data set.

2117  Using an automatic reader, the circuit path goes

from 48 v ac through the TDC relay, stop break
contacts, tape out break contacts, START switch make
contacts or TD call in make contacts, WRU break contacts,
and RB or RR break contacts to ground.

Local Mode

2.118  Using a 101C data set, the circuit path goes

through CP-18, CY make contacts, CP-17, out of
service break contacts and low paper break contacts to
ground. If a 105A data set is used, the circuit path goes
through CP-18 and the CY make contacts to ground.

Originate and Answer Mode
2119  Using a 101C data set, the circuit path goes

through CN-21, CON make contacts, CN-17, to
ground and through CP-18, CY make contacts, CP-17, out of
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service break contacts, and low paper break contacts to
ground. If a 105A data set is used, the circuit path goes
through CP-18 and the CY make contacts to ground.

Originate Mode Only

2.120  The circuit path goes through the stop break
contacts tape out break contacts, X-ON make
contacts, through CP-10 as follows.

(a) If a 101C data set is used, the circuit path
continues through the M break contacts and CON
make contacts to ground.

(b) If a 105A data set is used, the circuit path
continues through the MO make contacts and CY
make contacts to ground.

2.121  If the set is in the originate mode and X-ON is sent
from the keyboard or answer-back of either
station, the function box mechanisms of both stations will
respond. The X-ON contacts at both stations will close
momentarily. Since a path to ground is found only in the
originate station, only the TD at the originate will turn on.

2.122 The TDC relay is released and the TD stops when
any of the following conditions occur:

(a) Switch depressed to STOP position
(b) Tape out

(c) X-OFF code transmitted

(d) WRU code transmitted

(e) Break

(f) Clear or disconnect.

2123 Using a 105A data set, the TDC holding path in the

local mode goes through the CY make contacts
directly to ground. The TD is operable in local and out of
service modes.

2.124 Using a 101C data set, the TDC holding path in the

local mode goes through the CY make contacts,
out of service break contacts, and low paper break contacts
to ground. Therefore, in the out of service position, no path
to ground is supplied and the TD will not start. If the TD is
started before going into the out of service position, the
TDC1 make contacts will provide a holding path to ground so
that the TD can operate after the set is switched into the out
of service mode.

2125 A momentary closure of the TD call in function
box contacts (5E6) will operate the TDC relay.
The TDC2 make contacts close to provide the holding circuit.



The TD call in function box contacts close whenever the set
receives the particular code to which the function box is
designed to respond.

2.126  On sprocket feed printers, the PJ make contacts

(5B2) close to provide a circuit path to ground
through the motor control relay. This prevents the motor
from turning off during the feeding of a form.

2127  The PJ break contacts open to turn off the TD

during form feed after the form code is transmitted
from the tape. After the form feed is completed, the contacts
close and the TD will restart automatically.

2.128  Diode CR6 rectifies the 48 v ac to provide half
wave dc for the TDC relay. Resistor RS limits the
current through filter capacitor C3.

ANSWER-BACK CIRCUITS
Automatic Answer-Back

2.129  When a station answers a call, the relays in the data
set provide a path to ground through the answer-
back magnet in the following manner. In the 101C data set,
the circuit path goes through the M make and CON make
contacts. In the 105A data set, the circuit path goes through
the MO break and CY make contacts. The answer-back is
mechanically prevented from cycling more than once.

Here Is Answer-Back

2130  The answer-back will cycle once when the HERE
IS key is depressed.

WRU Answer-Back

2131  When WRU is sent from the keyboard or tape, the

WRU function box mechanism operates at both
the sending and receiving stations. The answer-back at the
sending station is mechanically prevented from responding,
while the WRU function box mechanism trips the answer-
back at the receiving station.

2132  On sets with an automatic reader, a set of contacts

is associated with the WRU function box mech-
anism. These contacts momentarily open when the
mechanism senses the WRU code. When the WRU is
transmitted from the reader, the WRU break contacts
momentarily open the holding circuit through the TDC2
relay. This will release the TDC relay and shut off the TD.
The answer-back is then transmitted from a distant station
without garbling. If, however, the WRU is sent from the tape
of a manual reader, garbling will occur.

EOT DISCONNECT CIRCUIT
2133  The following circuit description mainly refers to

ASR and KSR sets. It can be used with RO sets if
all references to the EOT transmit are disregarded.
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2134  In half-duplex operation, the disconnect sequence

is initiated whenever the sending or receiving
station transmits the EOT (end of transmission) code. The
EOT function box contacts at both stations close momen-
tarily after the EOT code is transmitted.

2135  The circuit is arranged so that closing the EOT

contacts (6E4) completes a circuit only when the
demodulated output is marking. This action prevents discon-
necting on a break signal received during the transmission of
a character. The break signal could cause the character to
appear as the EOT code and initiate a disconnect. However,
the break signal duration is such that the demodulator output
will be spacing at the time the EOT contacts close.

2.136  When traffic is transmitted from tape, the EOT

code is usually followed by a DELETE character to
prevent the transmission of an extra character before
disconnecting.

2137  Circuit operation using a 101C data set: The circuit

path is from -20 v dc through the S relay, the EOT
contacts (when closed), and through the collector and
emitter of switching transistor QIN to +20 v dc. When the
demodulator output is marking, the base of transistor Q8N is
positive with respect to its emitter. (The output of Q3A is
ground on marking and -20 v dc on spacing.) Transistor Q8N
then conducts and causes the base of Q9N to be negative
with respect to the emitter. Transistor QIN will then also
conduct and complete the circuit path from +20 v dc to -20 v
dc and through the S relay when the EOT contacts close. The
S relay then initiates the disconnect sequence. The SR relay
is held operated through its holding contacts.

2.138  Circuit operation using a 105A data set: The

circuit path is from -20 v dc through the SR relay,
the collector and base of 2Q2, the EOT contacts, and the
base and emitter of transistor 2Q6 to ground. Transistor 2Q2
conducts whenever the demodulator output is marking. When
the EOT contacts close, if transistor 2Q2 is conducting, the
base of transistor 2Q6 will be more negative than the emitter.
Transistor 2Q6 will then also conduct and provide a complete
circuit path from ground, through its emitter and collector,
through the SR relay, to -20 v dc. This operates the SR relay
which initiates the disconnect sequence.

RINGER AND OFF-HOOK CIRCUITS

2,139  Set connected to 101C data set: The initial station

line circuit path is from the ring side of the
telephone line to the parallel-connected bell, the RU relay,
through the AN and OR break contacts, and to the tip side of
the telephone line.

2.140 At the originating station, the ORIG (originate)

pushbutton is depressed, the OR relay operates,
and its transfer contacts break the connection of the bell and
RU relay between ring and tip. At stations with a tone dialer
(M option), a strap is used in place of the rotary dial
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contacts. When this action is completed, an off-hook con-
dition is presented to the central office.

2141 At the answering station, the ac ringing current is

received from the central office. If the called
station is in the automatic answer mode, the ringing current
operates both the bell and the RU relay. The RU relay
operates the AN relay, which is held operated by its holding
contacts. The AN transfer contacts break the connection of
the bell and RU relay and connect the hybrid transformer
into the circuit between ring and tip. This action presents an
off-hook condition to the central office.

2.142  Set connected to 105A data set: The initial station

line circuit path is from the ring side of the
telephone line to the parallel-connected bell and RU relay,
through the OH break contacts, and to the tip side of the
telephone line.

2.143 At the originating station, the ORIG pushbutton is

depressed, the OR relay operates and, in turn,
operates the OH relay. The OH transfer contacts break the
connection of the bell and RU relay, and connects the rotary
dial contacts, which are in series with the hybrid transformer,
into the circuit between ring and tip. At stations with a tone
dialer (M option), a strap is used in place of the rotary dial
contacts. When this action is completed, an off-hook con-
dition is presented to the central office.

2.144 At the answering station, the ac ringing current is

received from a central office. If the called station
-is in the automatic answer mode, the ringing current operates
both the bell and the RU relay. The RU relay operates the
OH relay, which is held operated by its holding contacts. The
OH transfer contacts break the connection of the bell and
RU relay and connects the hybrid transformer into the
circuit between ring and tip. This action presents an off-hook
condition to the central office.

OUT OF SERVICE CIRCUIT

2145  The following circuit description mainly refers to

ASR and KSR sets. It can be used with RO sets if
all references to the dialer and speaker amplifier are
disregarded.

2.146  The OUT OF SERV (out of service) switch is used

to prevent the set from automatically answering
incoming calls. The OUT OF SERV lamp is lighted by the
closure of contacts 7 and 8 to indicate this condition.

2.147  When the switch is turned to the OUT OF SERV

position, the set will respond in one of two ways,
depending on the option selected. With the A (don’t answer)
option, the ringer and RU relay are made inoperative by
shorting when contacts 5 and 6 close. With the B (make
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busy) option, the ringer and series capacitor are shorted when
contacts 5 and 6 close. This makes the station appear to be
off-hook or busy to the central office.

2.148  The NL (nonlocking) contacts 1, 2, 3, and 4 of the

OUT OF SERYV switch are used at terminal hunting
stations, where the switch is rotated to the RESTORE
position until a dial tone is heard. In this position the
contacts do the following:

(a) Make contacts 3 and 4 short the tip to ring,

producing an off-hook condition, which detected
by central office. The central office releases the set from
lock-out and applies the dial tone.

(b) Make contacts 1 and 2 apply ground to the speaker
amplifier, permitting it to pass the dial tone.

PAPER ALARM CIRCUIT

2.149 The paper alarm circuit operates an audible alarm

(buzzer) and warning lamp to alert the operator
when the tape or paper supply is low. In addition, it prevents
the set from automatically answering a call during an alarm
condition.

2.150  When the typing unit paper supply is low, the low

paper switch will operate. On friction feed typing
units, this switch will operate when the paper roll decreases
to a predetermined diameter. On sprocket feed typing units,
the switch will operate when a bail drops through a notch in
a form near the end of the supply.

2.151  Operation of any of these switches will close the

circuit from 10 v ac to ground by going through
the buzzer and the BUZ-RLS (buzzer release) lamp. The
buzzer sounds. Depressing the BUZ-RLS pushbutton will
turn the buzzer off but the BUZ-RLS lamp will remain on
until one of the other pushbuttons is depressed.

2.152 Set connected to 101C data set: The automatic

answer circuit path is from -20 v dc through the
AN relay, RU make contacts, CY break contacts, out of
service switch break contacts and low paper switch break
contacts to ground.

2153  On automatic answer, the RU (ring up) make
contacts (8B5) close to operate the AN (answer)
relay, which remains operated because of its holding contacts.

2.154  Set connected to 105A data set: The automatic

answer circuit path is from +20 v dc through the
OH relay, OR break contacts, RU make contacts, CY break
contacts, out of service switch break contacts and low paper
switch break contacts to ground.

2155 On automatic answer, the RU (ring up) make
contacts (8B6) close to operate the OH (off-hook)
relay which remains operated because of its holding contacts.



2156 The automatic answer is disabled during the

following conditions regardless of which data set is

used:

(a) Set in Local Mode: In the local mode, the CY relay

is operated and its break contacts are open,
preventing automatic answer. On an incoming call, the
ringer sounds and the ANS lamp flashes. The call may
be answered manually by depressing the ANS push-
button.

(b) Low Paper: The low paper break contacts open,

preventing automatic answer from taking place. On
an incoming call the ringer will sound and the ANS lamp
will flash. The call may be answered manually de-

pressing the ANS pushbutton.

(c) Out of Service: The out of service break contacts

open preventing automatic answer from taking
place and also disabling the ringer. The ANS lamp will
flash on incoming calls. The call may be answered
manually by depressing the ANS pushbutton.

POWER CIRCUITS

2157  The following circuit description refers mainly to

ASR sets. It can be used with KSR sets if all
references to the tape reader and tape punch are disregarded.
It can be used with RO sets if all references to the tape
reader, tape punch, and the rectifier are disregarded.

2158  The 115 v ac input supplies the power for the
following items:

(a) Motor

(b) Selector magnet driver transformer
(c) Power transformer (10-14-48 v ac)
(d) Elapsed time indicator

(e) Rectifier on reader card.

2.159  The elapsed time indicator and motor are operated
by the motor control relay make contacts.

2160  When the TD trip magnet operates it causes the TD

feed magnet to energize. The feed magnet raises
the reader sensing pins while the distributor transmits the
start pulse. If a hole is present in the tape, the code contacts
will be closed. If no hole is present in the tape, the code
contacts will be open.

2161 The TD trip magnet remains energized and the
sensing pins remain up when the distributor trans-
mits the 8th code pulse. At the end of-the 8th code pulse, the
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TD feed magnet contacts open causing the magnet to
de-energize. This will cause the feed wheel to stop and the

sensing pins to retreat.

2162  When the distributor transmits the start pulse, the
TD feed contacts will close and the cycle will be

repeated.
3. CIRCUIT SWITCHING SERVICE

3.01 Circuit switching service operates over short and

intermediate length telegraph loops using neutral
signaling or, over longer loops with polar signaling when
modified with proper polar-to-neutral converting circuitry.
Within the unit are a power supply circuit, and a motor delay
timer circuit.

POWER SUPPLY CIRCUIT

3.02 A fused power supply circuit (Figure 1), operates

on 117 volts ac +10 percent at 60 hertz +1/2 hertz,
and a power input of 12 watts. The power supply ground is
floating with respect to the input signal line; that is, it is not
at earth ground. Therefore, the center tap of the transformer
is +120 volts from earth ground in neutral signaling. The
polar adapter, on teletypewriters so equipped, also contains a
power supply. This power supply, as well as the one found on
the call control unit, uses an earth ground.

LOCAL-REMOTE CONTROL CIRCUITS

3.03 The local-remote control consists of three printed

circuits placed upon the same circuit card that
accomplish the switching called for by the line input or the
call control unit pushbuttons. The three circuits are,
proceed-to-dial, connect, and local. The circuits are essen-
tially made up of binaries (flip-flops) that have been modified
to perform certain functions. All three circuits are protected
with a diode arc suppressor against transients and voltage
pulses generated by their associated relays.

3.04 A negative voltage, generated at the collector of a

transistor will be shorted through the diode to
resistor R27. The transient will be developed across R27 and
the lamp associated with the relay. The diodes that suppress
the transients in each circuit are C10, C12, and C19. The
circuits are also protected from transient noise induced into
them from leads in the cable to the dial and key and lamp
assembly. A low-pass filter or delay network of the RC type
is placed in a feedback loop in each binary. These delay
networks are made up of R10 and C3. R21 and C4, and R39
and C11.

3.05 The signal line inputs are filtered against spurious

noise occurring on the signal line. There are two of
these RC type filters. In the proceed-to-dial circuit, R5 and
C1 provide a 0.001 second delay while, R12 and C2 provide a
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Figure 1 - Power Supply Circuit

0.02 second delay in the connect circuit. The network
consisting of R31 and C6 found in the 240 volt signal line,
acts as an arc suppressor to protect its associated contacts.
This network may be removed from the signal line by
removing the strap between terminals TL4 and TL5. Addi-
tional network components may be added to these terminals,
if required.

A. Proceed-to-Dial Circuit

3.06 The proceed-to-dial circuit (Figure 2), consists of a

binary with a line input amplifier. The amplifier
consists of transistor Q1 and its associated components, and
the binary consists of transistors Q2 and Q3 along with their
associated components. The amplifier is connected to the
binary through a low-pass filter delay network (R5 and C1)
which suppresses signal line noise. The input to the binary,
coming from the filter network and passing through R6, will
turn on the proceed-to-dial circuit. Control inputs through
R15 and the stop pushbutton contacts 1 and 2, arc used to
turn off the circuit. Operation of the transistors in the
proceed-to-dial circuit is as follows:
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(a) When transistor Q2 is in conduction, its collector is

very near a neutral potential. Current will flow
through Q2, R11, stop pushbutton contacts 1 and 2,
and R27. Current will also flow from +18 volts through
R8 and CR9 to the collector of Q2. The base of Q3 will
be held at +0.8 volts with respect to the collector of Q2
due to the current flow of CR9. The base of Q3 will
therefore, be slightly positive with respect to neutral,
and Q3 will be turned off. With Q3 off, its collector will
be negative and Q2 will be held in conduction. This is
accomplished by applying current to the base of Q2
supplied through the low-pass filter made up of R9,
R10, and C3.

(b) When transistor Q3 is in conduction, the proceed-

to-dial circuit will be on and the collector of Q3
will be very near neutral. Current will flow through Q3,
K1, the dial lamp, and R27. Since the collector of Q3 is
ncar neutral, current flow through R7, R9, and R10 will
produce a positive potential at the base of Q2. This
positive potential will hold Q2 off. With Q2 held off,
basc current for Q3 will fl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>