Teletype ﬂmipuratim - Specification 60,3258
R & D Organization June 1, 1962 :

. l ' ENGINEERING SPECIFICATION FOR
THE AUTOMATIC LINE SWITCHING

SYSTEM ORIGINATING AND
TERMINATING STATION TELETYPEWRITER

EQUIPMENT
L
e
This Material is in
. : outside the Teletyps co 05, fo¢ distribution

¥ee Corporation. [If it becomes
Eumr-r e send coples ouiside the Telatype
ﬂﬂrﬂﬂm.hﬂiﬁu[ud Ihl’lhﬂllhlllwﬂ

33
. TABLE OF CONTENTS
Total Pages -
Section In Section )
I General Description and Engineering Requirements 21 _E%lf
II Detailed Description and Theory of Operation 40 1K
III Adjustments, Special Requirements and Lubricatiom 18
IV * Manufacturing Information 3l .
. : v Installation and Servicing Instructions 5 -
VI Operator Instructions W 14




Teletype Corporation I-1 Specification 603253
R & D Organization June 1, 1962

ENGINEERING SPECIFICATION FOR

THE AUTQMATIC LINE SWITCHING
SYSTRM_ORIGINATING AND
TERMINATING STATION TELETYPEWRITER

EQUIPMENT
SECTION I

GENERAL DESCRIPTION AND ENGINEERING REQUIREMENTS

. A, GENERAL DESCRIPTION

l. Function

8: The Mtomatic Line Switching System Originating and Terminating
Station Teletypewriter Equipment, in conjunction with Western
Electric Data Set 15441, is designed to accomplish message

| preparation and transmission on a point to point basis

over line switching facilities.

2, Genmeral Arrangement and Appearance

-

. a, The originating station teletypewriter equipment is to be called
a "Send Set".

bse A send set consisting of the fn].‘l..nwing components is mounted in
the two cabinets listed

(1% LAAC Teletypewriter Cabinet
(2) LP Page Printer
(3) LA - LARP Keyboard Perforator
(4) IMU Motor Unit
(5) LFIB Transmitter Base
(6) LFED Pull-Back Transmitter
E?} LESU Electrical Service Units
. 8) 48 V. DC Power Supply
(9) Logic Relay Panels
(10) IBAC Apparatus Cabinet )
(11) LR Codomsat i
(12) ICL Twenty-four-hour timer
{133 Main Distribution Panel
(L4) Key and Lamp Panel Assembly
%15% Cable Assemblies
. 16) Paper Winder (Optional)
ce The terminating station teletypewriter is to be called a

"receive set®,

. d. The receive set, which is provided in either a single set cabinet

or & triple set cabinet, consists of the following components: T
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{l"; LA Teletypewriter Cabinet (single receive aa't-g
! . - (2) LBIC Teletypewriter Cabinet (triple receive set
(3) 1P Page Printer (one per receive set)

(4) 1B Page Printer Base (in LAC Cabinet only)

Efr IMU Motor Unit (one per receive set)

6) LBV DC power supply

7) Key and lamp assemblies

8) Cable assemblies

[9; LESU Electrical Service Unit
(10) Paper Winder (Optionsl)
3. Basiec Qperating Principles

a. The send set performs two classes of operations.
. (1) Tape preparaticn

(a) Preparation of a message tape is done entirely off-line,.
The tape preparation operation and circuitry are inde=-
pendant of message processing operation and clircuitry,
Message tape may be prepared while the message process—
ing circuitry is operating.

SR - TR LR

(b) Tape preparation consists of punching start of message,
address, end of address, text, and end of message into
the tape with control holes necessary to the message
processing operation. OStart of message, end of aldress, -

. and end of message functions are automatically perforated
from the keyboard by a single depression of the SQOM,
EOA, and EOM keys respectively. The address may be
perforated either automatically from the Codomat or
manually from the keyboard. The text may be perforated
automatically from the Codomat if cards are provided or
manually from the keyboard. Control holes are perforated
automatically and need only be selected during manual
perforation of the address.

(¢) Tape preparation is blind and does not provide a monitor
COPY e |

|
. (d) Eight level tape is used. The levels are numbered O
through 7 and feed holes are perforated between the two
and three levels. Five level 7.42 Baudot code perforated
in tape levels 1 thru 5 is used for telephone numbers
and information to be transmitted. The 0, 6, and 7 tape
levels are used for control purposes during message

processing.
. (2) Message processing '.

(a) Message processing requires that the operator insert a
message tape into the transmitter and throw the trans-
“' mitter stop-run lever to the "run" position. ALl
further processing is automatic.
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Due to present telephone facilities comnection is made
to one addressee at a time. The tape is pulled back
for each new connection and transmission.

After dialing an address is completed the transmitter
will pierce the edge of the tape (eighth level) to
indicate the attempt to call. Also, the transmitter
will pierce the six level of the tape to indicate that
confirmation from the correct station has been received.
Thus the addresses which are called are marked and a
completely processed tape having all addresses pierced
in both the six and eight levels can be retransmitted
only by utilizing a manual resend button.

The station shall make repeated attempts to obtain
a connection, When three attempts fail to obtain a
connection the logic shall function automatically
to attempt delivery to the intercept station,

Five level, T.42 Baudot code is transmitted at 100 wpm.

A circuit assurance feature provides for a circuit
assurance pulse to be received by the send set for each
character transmitted to assure suitable line and connec—
tion conditions. .

A monitor copy shall be made for each message during
transmission. The monitor copy will indicate each
addressee connected.

The send set supplies all dialing and message inforw
mation to a Date Set 154A1 and receives all answer-
back, confirmation, and circuit assurance pulses from
the data set,

b. The receive set performs the following operations.

(1) Normal Message Receiving

(a)

(b)

(e)

The receive set receives information being sent

by the originating station from the originating

Data Set 154AlL and the answer back, confirmation and
circuit assurance pulses are sent back to the originat=—
ing station through the receiving data set.

Information received is printed out in copy suitable
for use by the terminating station,

A typing unit interchange option allows the receive
set to have its message received on the typing unit
of a local send set. Provision is made to make the
receive set busy for replacement of paper or other work.
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. L. Classification
a. Both the send and receive sets consist of parts, assemblies, and
coded units which may or may not be assembled Dy the factory .
. inte complete packages.

B. ENGINEERING REQUIREMENTS

1, Originsting Station Teletypewriter Equipment

a. Operational Features
(1) Message Tape Preparation

. (a) The originating teletypewriter station arrangement shall
permit the addressing and preparation of messages 1in
the form of perforated tape. ptional arrangements
shall be provided for addressing mess2ges either by
means of & device enploying a rotary file of perforated
cards and an associsted card reader or by means of the
keyboard., The station design shall permit automatie
insertion of the time of dgy and the originating station's
identity. The elock shall be optional eguipment which
shall be omitted when the time of day feature is not
required. Means of advancing over the positions of the
time of day and station identity characters on their

. distributing mechanism or of strapping nen-printing fill
characters in their place shall be provided for use
when these features are not required. Ieans shall be
provided to rub-out tape punching errors, including those
within the address portion of the message. o

(2) lMessage Transmission

(a) After messages are prepared the originating station
equipment shall proceed in conjunction with the
originating Data Set - 15441 to establish-
connactions and effect deliveries of the message to all

addressees over the Direct Distance Dialing network

. without further operater attention excepl under special

conditions. The system shall accomuodate single or

multiple address traffic on the basis of setting up a

separate connection and transmitting the message to

sach of the destination stations involved in the address

pattern, one at a time. In effecting delivery the

station shall make repeated attempts to obtain a

connection when reguired. Uhen a reagonable number of

. attempts fail to obtain a connection to an addressee, the

station shall function automatically to attemnpt delivery

of the message over the DDD network to an intercept
station, The message as delivered to the intercept

. station shall be in such a form that one automatic

: re—entry attempt can be made to deliver the message to
the sddressee before mamual attention is required to
service the message at the intercept location.
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. (3 }. Answer Back

(a) The originating station shall obtain answer back when a
connection is made to a terminating station. The
identity of the station will be checked under Confirma-

. tion as indicated below.

(4) Confirmation and Circuit Assurance

(a) The originating station shall obtain confirmatlon when :
connecting to a terminating station, (thus insuring
connection to the correct terminating station), and
during the course of message delivery shall obt-in i
. assurance from the terminating station indicating that
signals are being received (thus insuring that a
satisfactory connection is maintained for message
transmission).

(5) Alarms

(a) 4n alarm shall signal for operator attention in case
the originating station cannot obtain the eguivalent
of dial tone, dialing or message transmission is
interrupted, circuit assurance ceases from the terminat-
ing station, a reasonabls number of attempts to reach
intercept fail, tape is torn or remains snarled, tape

. does not have proper format.or other similar conditicns

occur which require manual operation.

(6) Codomat

(2a) The optional addressing aid, which Teletype has named
CODCMAT, shall facilitate perforating the DOD telephone
number zs well as the customer's address code for a
station when a particular card is selected and pulled
into the card reader. Insertions such as”the telephone
rumber and control perforstions which are reguired for
purposes of obtaining connections and handling of the
tape shall not affect the message copy, which shall be

. delivered in the format specified by the airlines’
"Report of ATA/IATA VWorking Group on Interline Message
Format for Machine Processing in Mtomatic Reservations
Systems, "

. (b) The Codomat, a pivoted head card reader (LR1),
is an optional accessory to the send set; and will
be electrically comnected to the send set through
appropriate cables.

(¢} The Codomat shall provide means such that an operator
having knowledge only of station mnemonic (memory-
g aiding) address codes will be able to perforate auto-

matically into the tape the following types of information:
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(7)

1, For a station reached directly over the switched
network — the telephone number, the mnemoniec code,
required nontyping functions, and the necessary
control perforations.

2. For a statlon on the broadcast c¢ircuit, or on &
system of another airline (such as an §1D1 system)
— The telephone muther and psuedo-mnemonic code of
the intermediate access location, the COC and
mnemonic code of the distant station, required
non-typing functions, and the necessary control
perforations.

(d) The Codomet shall have a capacity of 1500 to 1750 code
addresses.

(e) Bach Codomat card shell have its index information,
usually a mnemonic code, on & visible tab. The index
tab shall be suitably devised so as to accept typed,
pen and ink, or other printed entries legibly. Also,
the portion of the card between the perforating area
and the teb, on the side facing an operator, shall be
capable of accepting legibly typed, pen and ink, or
printed entries (such as special operating instructions).
The cards shall be obtainsble in different colors to
permit an easy differentiation among various classes
of eards. The reguired address informetion shall be
contained on the card in the form of eight level
perforations. A -

(£) In operation, the desired card will be selected, pulled
down into a slot where the holes in the e¢ard will be
read by a traveling sensing head and corresponding
perforations will be made in eight level tape. The
card will then be automatically flipped back into the
rotary file, TR

(g) The Codcmat shall be capable of reading up to 22
characters from a single Codomat card, and shall send
only the characters encoded on & card. -

(h) The Codomat shall be arranged so that cards can be
added with ease.

(i) Suitable Codomat card punching devices shall be
provided to permit preparation of Codomat cards in
either amall or large guantities.

Transmitter and Tape Bins

(2) The transmitter shall be coded LFXD,

(b) The transmitter shall be capable of:
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1l, Sensing eight levels and an additionsal marking or
pierced level in the originating tape.

2, Piercing or otherwise marking the originating tape
to record call attempt, whether successful or not.

3. Marking the originating tape by perforating a
control level or other suitable means to record
a confirmed call attempt.

L. Distributing five levels from the sensed originat-
ing tape.

5. Locking or clamping a forward feed wheel and feeding
the tape from a rear feed wheel, in the vieinity
of the sensing contacts, in order that tape may
be diverted into & forward tape bin or storage loop
for subsequent replay.

6. Pulling back the tape for replay so that the proper
character is positioned over the sensing pins. The
speed of pulling back the tape shall be as high as
practicable; a rate of at least ten times the for-
ward rete, or 50 feet per mimute, 1s suggested,

Tape replay for a multiple address message m&y have

to take place & large number of times, say 15 or 20,

or more in extreme cases. A fast forward tape :
edvance, at a rate comparable to the pull back rate,
shall be provided to advance a completely handled message
out of the transmitter (from the forward bin or

storage loop).

The replay feature shall be capable of handling lengths
of tape as follows:

1. Without a forward tape bin to contain™the stored
. loop of tape of the message in process, & four
“  foot message (eighty words) shall be handled.

2. With a forward tape bin to gontain the stored loop

of tape of the message in process, at minimum, &
twenty foot message (four hundred words ) shall be
handled with a future ideal of handling a cne
hundred foot message (2000 words).

Tape storage bins shall be provided as optional equip-
ment to keep tape off the floor. The storage bins shall
have capacities at least as great as follows:

Forward Bin - 20 feet
Rear Bin - 65 feet (to allow for more
than one message)

The bins shall be designed so that the tape flows freely
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. | . ' into and out of them, either from the perforator or
from the forward or reverse tape handling operations
of the transmitter.

(¢) The transmitter shall be capsble of being stopped and
. started as required by the station logic.

(f) The transmitter shall be capable of driving relays that
will translate the Baudot code (during outpulsing of a
telephone mumber) into & one—out-of-ten mumber present a~ -
tion to the Deta Set 15441 for each digit outpulsed.

. : (g) The transmitter shall be capable of detecting either
an end of tape or a taut tape condition.

(&) Monitor Printer

(a) Home copy is required when sending in order that the
sddressee to whom a message is being delivered is
readily determinable in case an interruption occurs.
Two options shall be provided for obtaining home copy £
on mltiple address messages. Under one option a
complete home copy shall be obtained on the initial
delivery while each succeeding delivery shall result
in copying only the address code for the addressee. i
. In the second option the typing unit shall receive
complete copy for &ll transmissions of the message. ,

E

(9) Typing Unit Interchange

(a) 4n optional arrangement shall De provided to permit
. substituting the typing unit of a send gat for the
typing unit of a receive set at ihe same..location
when the typing unit of the receive set is out of
service due to trouble, for convenience, or for main-
tenance, The transmitter of the send set sh&ll be
. made inoperative when the substitution is made since
. it could not print & monitor copy and the, receive
set copy similtaneocusly. .

(10) Tape Handling

(a) The send set shall be arranged to operatie with
"torn tape" - that is, the send set transmitter will
accept a strip of tape perforated with just one or

._ several messages.

(b) The send set shall also be arranged to operate with
contimous tape if feasible = the send set shall be
arranged such that prepared message tape may be run

. directly from the perforator to the transmitter with S
the message tape to be stored in a loop if prepared g
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faster than the tranamission or with the transmitter
so arranged tc-operate under tight tape conditions if
the message tape is prepared slower than the trans-
mission.

(11) System Function Tests

(a)

(&)

Arrangements shall permit test calls to a telephone
company service test center. These arrangements
shall modify the station!'s normal operation as may
be reguired for purposes of the test.

lrrangzements shall provide for looping of the
demodulator and modulator of the Data Set 15441

of the send set, leaving the Teletypewriter

receive loop connescted to receive slgnals from the
demodulstor, This arrangement shall disconnect the
teletypewriter send loops. Arrangements, shall provide
for custemer operation of this loop back function
under direction of the telsphone company. The station
shall be equipped with & bell to permit the test
center to signal the customer when tests are completed.

(12) Transmission Speed

(2) Transmission over lines shall be at 100 wpm.

b. Mechanical Hequirements

(1) Desired FPhysical Characteristics

(a) Cabinets

l. Basically the originating station eguipment will
be housed in a Model 28 cabinet similar in
appearance to an ASE cabinet (modified as neces-
sary) and the Codomat cabinet which shall be
newly designed since the Codomat is a new Teletjype
product. Mounted within the Codomat cebinet shall
be zccessory equipment to the originating station
including the Codomat unit end a twenty-four-hour
timer. These two cabinets, housing thelr respec-
tive apparatus, will be placed side by side.
Equipment in the send set cabinet shall ;
include the following:

Keyboard

Monitor page printer

Tape perforator

Transmitter

Key and lamp panel

Two electrical service units
Main distribution panel

lHﬂmIFJﬁ[G1w

®
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Tape preparation panel
Message processing panel
Alarm panel

Intercept panel
Translator panel

LB wolt DC power supply
Motor unit

L

L

IS 1B IHIR P

(b) Keys, Lamps, and Controls - All keys and lamps required
for cusbomer use in operating and superviesing the
station shall be mounted in the teletypewriicl Fiaslaa

l. Keys, lamps and controls not used in the preparation
. of tape are not to be associated with the keyboard.

a, 4larm Cut—off

(1) Two position key (locking) - This key
shall disaeble the alarm buzzer.

b lanual Re-send

(1) Key (nonlocking) - This key shall enzble
the operator to manually re-send the start
of message porticn of message tapes which
have been completely or partially processed

. and are marked with pierces indicating
completed transmission.

c, Heset

(1) Key (nonlocking) - Following an alarmn con-—
dition, the opsrator shall correct the alarm
conditions when necessary, remove the tape
from the transmitter, and operate the Heset
key to clear alarm circuité~End extinguish
alarm lamps. The Reset key shall restore

4 the logic circuitry to normal, The Reset
key may also be used tc terminate a call to
. a telephone compary serving test center or
to any other location. ke

d. Cgll Telco

(1) EKey (nonlocking) — This key will be used by
the customer on test calls to the serving
test center (STC). The Call Telco key shall

. condition the station logic to disable all
timers (including eircuit assurance) after
receipt of answerback indication that a
connection is established. It shall im-

. mediately disable the torn tape alarm, and
connect the monitor typing unit to the
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receive loop of the originating station.

Tt shall also condition the cireuitry to
disable the unreached DDD number memory
following confirmation in order that no
attempt will be made to send to intercept
when repeated attempts are required to
reach the STC. The conditions as described
shall be established by momentary operatiocn
of the Call Teleco key and conditions shall
be restored to normal by operation of the
Reset key or by transmission of an end of
message code. The Call Telco key shall be
accessible to the operator but so located
as to make inadvertent operation unlikely.

Normal, Stop For Priority, Hold, Monitoer

(1) Four position key (locking) - This key shall
control transmission in the following
manner:

(a) Normal - Normel sending station oper-
stion., The regular transmitter stop-
run key will be used when it is desired
to start or stop the transmitter. Using
the stop-run key the operator may stop
the transmitter in any phase of its
operation., ¥ e

(b) Stop For Priority - Stop sending after
current delivery, if in progress.

(¢) Hold —Stop sending after all deliv-
eries of the message being currently
handled. o

(d) Monitor - The transmitter reeds the
tape and the messsge is printed by
the originating station monitor
printer as long as the Heset key is
held down, This allows reading of a
questionable tape without on line
transmission. lo piercing or other-
wise destructive marking will be made
on the tape. Only the five intelli-
gence levels will be read.

Transmitter Stop-RBun Switch - The regular trans-

mitter stop-run switch will be used when it is
desired to start or stop the transmitter.

QSN Test

(1) Key (locking) - This key shall operate
a relay in the Data Set 15441 to
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connect the demodulator and the modulator
of the data set back-to-back for transmis=
sion tests by the telephone COmMpPany. This
key is used only under the direction of the
telephone company and shall be accessible
to the operator but so located as to make
inadvertent cperation unlikely.

Timer Disable

(L)

ZHTR

Ty
| pued
|

Key (locking) = This key shall dissble
timers Tor maintenznce tests of station
operation. It shall be inaccessible to the
operator.

Step

Key (nonlocking) — This key shall permit
stepping the transmitter one character at

a time during maintenance testis of station
operation., It shall be inszccessible to the
operator. ;

Glock-Setting Controls

1)

Torn

&)

Tape
(1)

Part of the Clock - These controls shall
be recessed or otherwise protected from
inadvertent operaticn.

=

Tape

White lemp - This lamp shall light in the
on~hoolt condition when in torn tape oper-—
ation the erd of tape is reached, Undsr
this condition no audible glarm shall be
given., Operation of the transmitter stop=
run switch to the stop" position shall
extinguish the lamp. This lamp shall light
in the off-hook condition if the tape-out
pin senses & tear in the tape., (In this
case an audible alarm shall be glven and
the Tape Check lamp shall also light ).

Check

Red lamp — This lamp shall light if the
format sequence is not valid whether be-
cause of an error in tape preparation, an
error in loading the transmitter, or be-
cause a tear in the tape prevented the
message from being handled in its entirety.
(4n audible alarm shall also be given).
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. m., Dialing Failure

(1) Red lamp - An ll-second timer shall start
timing when the station goes off-heok. It
shall be recycled for each digit and for

. each character of the mnemonic code trans-
mitted before confirmation and shall be
disabled following confirmation. (The
timer operation shall be effective on calls
to intercept as well as on calls to regular ;
terminating stations.) Time-out occurs on
failure to receive answerback or confirma-—
tion but no alarm indication i1s made. On

. campletion of time-ocut the set resumes the
processing of the message tape. The Dial-
ing Failure lamp shall be lighted and the
mdible alarm sounded if time out occurs
after going off-hook and prior to completion
of outpulsing of a telephone number or if
time out occurs during transmission of a
MIemonic «

n. MHessage Interrupted

{}:} Red lamp — The message interrupted lamp
shall light if the L5-second timer circuilt

. ‘times out as a result of the transmitter
stopping for tangled tape or any other :
reason, (4n audible alarm shall also be ik

given), The L5-second timer shall be re=-

cycled if transmission is resuned before Pradis i
time-out occurs. ; iy '

o+ Uonnection Lost

(1) Red lamp - This lamp shall’ Tight if circuit
assurance is not received from .the terminat-
s ing station or if the line connection is
lost. (4n sudible alarm shall also be
. given). W

ps Intercept Not Reached

(1) Red lamp — This lamp shall light when six
attempts to reach intercept fail. (én
andible alarm shall also be given)s

. 2. Pushbutton Keys connected with Tape Preparation
which cause insertion of a complete ssquence inelud-
ing control holes and which shall be closely associ-

eted with the keyboard:

. a, S0M - Start of Message key. Depression of the e
SO key shall cause the start of message function
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to be perforated into the tape. The SCM funetion
shall conform to the IATA format and include the
control perforations for system operation,

o
-]

EOA - End of Address key. Depression of the EOA

key shall cause the end of address function to be

perforated into the tape. The EOA function shall

conform to the IATA format and shall ineclude

control perforations for system operaticn. The

end of address function shall also inelude the :
optional features of time of tape preparation and
the mnemonic identifying code of the sending station.
Means shall be provided to advance over or strap
non-printing fill characters into the positions
filled by the time of day and station identity

where these optional features are not required.

c. BOM - End of Message key. Depression of the EOM
key shall camse the end cf message function to be
perforated into the tape. The ECM function shall
eonform to the IATA format and shall include control
perforations for system operatlon. &

Other keys reguired for tape preparation which should
be closely associated with the keyooard:

a., FEED QUT - Tape feed—out key. Depression of the
FEED QUT key shsll cause theitape to be fed out
with no perforated code holes as long as the key
is held depressed. gl

b. RUS OUT - Error correction key for.use where code
or control level perforations are involved. Opera-
tien of the RUB OUT key causes perforation of all
levels in the tape. The RUB OUT key is used in
conjunction with the BADK SPALE key “t5 correct
errors when perforating tape from the keyboard., It
is satisfactory for the serd set design to require
the rubout of an entire item when an error 1s cor-
rected; for example, rubout of the DOD number and
the mnemonic code to correct & perforating error in
the mnemonic code.

Keys which cause insertion of control holes with signal
holes inserted from the keyboard. The use of these keys
is infrecuent and they should not be too closely assocl-
ated with the keyboard:

a, LOCAL AREA - Key to permit insertion of a DDD
mmber from the keyboard for a receiving set within
the same DDD area as the send set. This key shall
condition the send set to insert the zero control
code with "figures' and the ten digits of the DDD
rumber and the seven control code with the last
seven digits of the DD number as 1t is perforated
from the keyboard.




Teletype ﬂnrpﬂfatiqn
'R & D Organization

1

(e)

(d)

(e)

I-15 Specification 603255
June 1, 1962

b. DISTANT AREA - Key to permit insertion of & DDD
mumber from the keyboard for a receiving set not
in the same DDD area as the send set. This key
shall condition the send set to insert the zero
control code with "figures" and the ten digits of
the DDUD number and the seven comtrol code with all
ten digits of the DDD number as it is perforated i
from the keyboard.

c. CDC - Key to permit perforation of a CDC (Call
Directing Ccde) from the keyboard. This key shall
condition the send set to perforate the 6 control |
code level with each character of the CDC and 24
metters' as the CDC is perforated from the keyboard.

d., P3N = Key to permit perforation of a psuedo-
mnemonie code from the keyboerd. This key shall
condition the send set to perforate the seven
control code level with each of the seven characters
of the psuedo-mnemonic and "space" as the psuedo-
mnemonic is perforated from the keyboard.

Separation of Data Set 1541 from the send set.

1. The station design shall permit & reasonable separa-
tion between the Data Set and the Teletype-
writer. Separation must be such that cable lengths
do not exceed 200 feet. The:connection between
the Dats Set and the Teletypewriter equipment
shall be by means of a separable connector to permit
insertion of a suitable testing device.

Name plate

1l. Space shall be allotted as naceﬁsa:j'fqr Teletype,
patent and serial number name platesy™ "’

[ ]

Mechanical Features of Relay Panels

1. The equipment to be located in the lower portion of
the send set cabinet (five relay panels and a DG
power supply) shall be designed such that they are
removeble from the front of the cabinet and can be
removed to a point just in front of the keyboard
without being disconnected or in any way preventing
normal operation. Cables facilitating the above
requirement shall be guided such that they return to
a set position upon reinsertion of the panel. The
czbling will be prevented from running up against
relays, stepping switches or other equipment which
might be harmed by the pressure of the cables.

2, The five above mentioned relay panels shall be separate
entities. Their exterior cables shall be terminated by
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locking type connectors thus making installation of
a respective panel imto a cabinet & relatively
simple operation.

(2) Envirommental Conditions

(a) The Mtomatic Line Switching System send set and
Deta Set 15441 shall be designed to operate under
all normal and extreme office conditions including 5
those peculiar to areas at or nearby airport locations.

(b) Per standard Teletype practice, all parts shall be free
from corrosion and suitably plated, coated, or otherwise

. orotected from corrosion since application of the system
could take it to various types of above normal corrosive
tmospheres.

(3) Shipment Capabilities

(a) A1l apparatus shall be capable of withstanding the
rigors of commercial shipment and storage.

(b) Care shall be taken in design to make the assembled
send set capable of withstanding the normal rigors of
commercial shipment and storage. Similar care shall
be taken in designing the Codomat cabinet and equip-

. ment. In both cases it may be necessary to remove
certain apparatus for special handling.

"

(4) Iubricstion Data

(a) ALl originating station apparatus requiring lubricsation
shall have relubrication pericds compatable to standard
servicing periocds. ;

c. Llectrical Requirements
(1) Input’ Power

. (a) The originating station equipment shall rin on nominal
115 volt, &0 cycle power. Rectifiers shall be included
where necessary within the equipment and shall operate
on the 115 volt, 60 cycle input.

(b) ALl inpat power to the originating station teletype-
writer equipment shall be brought into a send set
electrical service unit from which it will be distri-

. buted to the various station components.

(¢) Al input power to the send set components shall be
fuBEd. .

. (d) A convenience outlet shall be provided for servicing B
use,
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. (e) hecceptable input voltage values shall be I 10% of the
nominal wvalue.

(£) A distribution panel shall be included in the send set
cabinet to facilitate interconnection of components.

I (g) The send and receive loop currents of ,020 amperes
between & send set and Data Set 154A1 will be
supplied by the Data Sets.

(h) The Data Set 154A1 will be furnished 48 V.D.C.
power by the send set.

. 2, Terminating Station Teletypewriter Equipment
a, Operational Features
(1) Message Reception

(a) The terminating teletypewriter station arrangement shall,
in conjunction with the terminating Data Set 15441
permit the reception of messages over the Direct Distant
Dialing network. The station shall operate without
operator attention except under special conditions (such
as replacement of paper). '

. (b) The receive set shall operate at 100 wpm.
(2) Answer Back, Confirmation and Circuit Assurance

(a) When the receive set goes off hook it shall send a e
cortinuous answer back signal to the sand set.- ' -

(b) The receive set shall return & confirmation signal on
receipt of its mnemonic code. ' -

(¢) Following confirmation, the recelve set will. send
discrete circuit assurance pulses to the originating
station send set as long as signals are being received,

. (3) Typing Unit Interchange

(a) An optional arrangement shall be provided to permit
substituting the typing unit of one send set for the
typing unit of one receive set at the same location
when the typing unit of the receive set is out of
service due to trouble or for maintenance.

(4) Operator Signal

(a) The receive set teletypewriter shall be equipped with a
bell to be used in calling the attention of an operator
. to a special message - such as for a high priority
nEess:;ge or for a message from the Service Test Center
STG ).
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. . ~ (5) Busy

(a) Arrangements shall provide for making the station busy

to incoming calls when the machine ls out of service.
This feature shall be autematic when power is removed

. from the station or when the machine is out of paper or
forms., UWhere the machine arrangement consists of a
sequence selector controlling a teletypewriter, low tape
or low paper in the controlled machine shall make the
station busy. The busy feature shall permit the opera-
tor to manually make the station busy while changing
péper or when the station has trouble.

. (6) Punctions of Terminating Station Logic

(2) The receive set shall respond to an incoming call
gignal from the Data Set 15441 by indicating readi-
ness to receive the call with answer back. This signal
must be sent continuously as long as the receive set is
off-hock,

(b) The receive set shall copy all signals in the receive
loop until receipt of the end-of-message sequence,
NN, following which the machine shall ‘go con-hook
until another message is received.

. : (¢) The receive set shall, in response to its mnemonic code
return a confirmation signal to the originating statioh.

(d) Pollowing confirmation, the receive set shall return
circuit assurance signals for each character received I,
thereafter. 3 :

(e} The receive set shall return to the idle condition
upon a signal from the Data Set 15441 or as an
end-of-message code is received. In retirnin
te the idle condition the receive set shall be on-hook
until called again. The receive set will be blinded

. while on~hook.

(£) Confirmation signal - The form of the confirmation
signal shall be a momentary, spacing signal in the send
loop such as might be generated by momentary operation
of a stunt box contact.

(g) Circuit assurance - The circuit assurance signals
shall consist of a nominal .050 second spacing signal
. in the send loop which shall be returned for each
character received following confirmation.

(h) Alarms - No alarms shall be provided as part of the
. regular receive set. e

(7) Test Calls from Telephone Company Service Test Center




Teletype Corporation I-19 Specification 603258

R & D Organization June 1, 1962
. (a) Telephone Company Serving Test Centers (STC) will have
cccasion to make test calls to terminating statlons.

During these test calls communication with the custcmer
will be by telephone or by means of the custcomer's
originating station equipment. Under direction of the

. STC the customer will operate the 3MSN TEST key to
permit a test of round-trip transmission from the test
canter to the station and back to the test center. The
typing unit will copy signals sent by the test center
during the test. After checking transmission the test
center will notify the operator to restore the XMSN test
key to normal,

. b. Mechanical Requirements — Receive Set
(1) Desired Physical Charscteristics

(a) Cebinets — Two types of cabinets will be used for
receive sets for the Automatic Line Switching system.
One will be a single unit model 28 receive only ceabinet,
and the other shall be especially designed to house
three separate receiving units. It shall also be
capeble of housing receive units of other systems now
in operation.

(b) Station Design - The terminating statlon design shall
. permit any of the following machine arrangements at a
terminating station.

1. A receiving only page printer. -

2, A receiving only page printer with.an extension re=-
ceiving only typing reperforator or reperforator-
transmitter which copies the entire message along
with the primary machine. 1

3. A receiving only page printer with an extension

d receiving only page printer or an extenslon receiv-
ing only page printer with an extension receliving

. only typing reperforator or reperforetor-transmitter
which copies 2 portion of the message under control
of the primary machine.

Le A sequence selector with a receiving only page
printer or a receiving only typing reperforator or
reperforator-transmitter which coples signals under

control of the sequence selector, Circuit assurance,

. if obtained from the sequence selector, shall be

withheld if power is removed from the motor of the

controlled teletypewriter.

. (¢) Separation between receive set and Dete Set oy
15, A1 = The station design shall permit a separation i
between the receive set (the teletypewriter along with

its logic equipment) and the Data Set 15440
such that cable lengths do not exceed 200 feet, The
connection shall be made with separable connectors.
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Keys and Lamps = All keys and lamps for customer use
shall be mounted in the teletypewriter equipment.

1. BUSY key (locking) - This key shall make the station

busy to any subsequent calls. When operated while
the station is off-hock it shall make the station
busy when the station next goes on-hook,

2. XMSN TEST key (locking) - This key shall operate

a relay in the Data Set 15441 to conmnec ©

the demodulator and modulator of the data set back-
to=back for transmissicn tests by the telephone
company. This key shall only be used under the
direction of the Telephone Company and shall be
accessible but so located as to make inadvertent
operation unlikely.

3. BUSY lamp — This lamp shell light when the BUSY
key is operated, provided the station is on-hook or
when it becomes on-hook. The lamp will serve as
an indieation that the station has been made busy.
This lamp is required primarily to aveld a situation X
which could occur when the BUSY key is operated
irmediately after a connection has been made to the
receive set but before transmissicn has begun.
Under this condition the terminzting station could
begin to receive copy after the operator has sup-
posed it made busy. The BUSY lamp will have an
auxiliary function in serving as a guard lamp when
the station is made busy. .

Stendard Components

l. To the extent possible components should be of
Western Electric manufacture (or manufactured
according to KS Specifications) to Facilitate main-
tenance of the equipment. o

Nameplates

1. Space shall be allotted as necessary for Teletype,
patent, and serial number nameplates.

Enviromment.al Conditions

l. The futomatie Line Switching System receive

set Data Set 15441 shall be designed +to
operate under all normal and extreme office condi-

tions ineluding those peculiar to areas at or nearby
airport locations,

2. feccording to standard Teletype practice all parts
shall be free from corrosion and suitsble plated,
coated, or otherwise protected from corrosion since
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application of the system could take it to various
types of above normal corrosive atmospheres.

Shipment Capsbilities

l. All apparatus including the receive set assembled

as a unit shzll be capable of withstanding the
rigors of commercial shipment and storage.

Lubrication Data
1. 411 terminating station apparatus requiring lubrica-

T  tion shall have relubrication pericds compatable to
standard field servicing periocds.

¢c. Electrical Requirements

(1) Input Power

(2)

(b)

(c)
(d)

(e)

(£)

The terminating station egquipment shall run on nominal

115 wolt, 60 cycle powsr. Rectifiers shall be included
where necessary within the equipment and shall operate

on the 115 volt 60 cycle input power. '

A1 input power to receive set components shall be
fused.

A convenience outlet shall be provided for servicing use.

icceptable input voltage values shall.be T 10% of the
nominal value.

lihile the Data Set 15441 will obtain its

i power from customer outlets, the receive set shall
supply 48 volts D0 to be used by the terminating station
data set. s

The send and receive loop currents of 0.20 aﬁpere will
be supplied by the Data Set 154A1.
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l SECTION Il

' DETAILED DESCRIPTION AND THECRY OF OPERATION

A. DETAILED DESCRIPTION
1, General

a. The Automatic Line Switching System is a teletypewriter
commuridcation network in which telephone switching facilities
are employed to make connections between sending and receiving P

. points.

b, Separate sending (originating) and receiving (terminating)
stations are provided, Each station consists of two units =-
a Teletype Send or Receive Set and a Data Set - 154f1.
A message to be transmitted is first manually perforated in tape
at a Sending Station. The sending equipment, through telephone
dialing facilities, automatically mskes connection with a
Receiving Station, transmits the message, and terminates the
connection, The Recelving Station need not be attended,

e. A detailed description of each component used in the Automatic
Line Switching System send and receive sets is given in the
. individual bulletin and specification covering the component.,
These publications are listed in Table II-1.

2., Features

a, Comnections between individual Sending and Recelving Stations are

made in much the same manner as with voice telephone calls, Direct
Distance Dialing (DDD) numbers are used in making these connections
through a modified No. 5 Crossbar Office. Associated with each
OO0 number is a mnemonie (merory-aiding) code.  TheBe codes are
used as station identifiers and consist of seven letters followed
by a space. The DDD number and the mnemonic code make up the
address of a station. A special unit, the Codomat, permits the

. address to be automatically placed in the tape from a card that
has been manually chosen and placed in a reader,’

b. A message may be sent to a number of addresses from the same
perforated tape., This is accomplished by a pull-back feature
which automatically pulls the tape back and permits it to be
re-read as successive called stations are reached. A confirmation
feature assures the Sending Station that it has reached the proper

. Receiving Station, and a circuit-assurance feature keeps it
informed that the Receiving Station is getting copy.

c. Once the message to be transmitted has been manually perforated
. in tape, the automatic action of the equipment closely parallels =)
a person making a telephone call. The send equipment requests a "% f
dialing connection from data set (person takes telephone
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3e

off hook), Reading from the tape, the equipment sends the

dialing number to the telephone office one digit at a time

(person dials mumber). Equipment receives amswer-back (called

party says, "Hello"), Equipment sends mnsmonic code (person

inquires if he has reached the correct party)s Called equip-

ment sends confirmation signal (called party says, "Yes"),

Equipment reads and transmits called equipment's mnemonic and text

of message (person verbally conveys information). Called equip=

ment assures sending equipment that it is receiving the message .
(called party intermittently answers), Equipment signale that
message is complete and disconnects (person says, "Good-bye," and
puts telephone on hook), Receiving equipment discomnects (called
party puts telephone on hook).

If there is no answer within a specified time after a call has
been originated, the Sending Station releases itself and tries
again, It makes three attempts, and then automatically sends
its message to "Intercept", an arrangement provided at a lessage
Center (not covered in this specification). At Intercept, an
additional automatic attempt is made to complete the call, If
this attempt is unsuccessful, an operator takes over. -Visual
and audible alarms are provided at the stations to indicate
various troubles, such as dialing failure, connection lost,
incorrect tape format, etc, :

M- T

Code

e

Da

Message information is conveyed in the ‘system by a five-level
binary code. It occurs electrically at the Stations as multi-
wire (parallel) or single-wire (start-stop) d.c. signals and
on the telephone transmission facilities as tone-frequency
signals. This information is recorded as code holes in tape
and as printed characters, Transmission speed is 100 WFM.

The processing of messages is controlled by the messsdge tape
which has eight levels., Fiwve levels are devoted to the code
described above, Permutations of the other three levels are
used as control functions to tell the equipment to go "on or
off hook", start or stop reading tape, etc. In addition, a
pierce is placed in the edge of the tape for control purposes.
In effect, this constitutes a ninth level,

Sending Station (Also Referred to as Originating Station)

aa

General

(1) The Sending Station provides facilities for tape preparation
and message processing, Tape preparation consists of
perforating the control, address, and message information in
tape, Message processing inwolves the automatic operations
associated with sending the message to the proper station
ineluding dialing, recognizing answer-back, sending mnemciic,
recognizing confirmation ete. The Sendinz Station consisis
of a Teletype Send Set and A Data Set 1544l.
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b. Send Set
(1) The sending staticn teletypewriter eguipment will be

(2)

(3)

(4)

raferred to as a "send set", The send set incorporates

the electromechanical units and logic circuitry needed for
tape preparation and message processing., Tape preparation
is performed "of{ line" by an operator. Message processing
is performed automatically in conjunction with the

Data Set 154A1 which couples the send set to the

telephone carrier and switching facilities. A monitor
printer provides a local page copy of the outgoing messages,
The major apparatus in the send set is housed in a Model 28
cabinet commonly referred to as an ASE cabinet. An
addressing aid, the Codomat, and the clock, used to insert
time of day into each message, are housed in a specially
designed cabinet. This accessory equipment is included
under the term send set, The send set components are
listed in Table II-2 and are described below.

Keyboard (LAK20) - In conjunction with the Perforator,
Codomat, Clock and logic circuitry, the keyboard provides
the means whereby an operator prepares tape for eventual
message transmission. It converts the selective depression
of its keys into multi-wire code signals which are used by
the perforator to punch intelligence and econtrol holes in
the tape. It also serves as a base for the typing unit,
perforator and motor unit. It is similar to the basic ASR
keyboard deseribed in Bulletin 2498, but differs as follows,
Auxiliary and code reading contacts are used to code the
perforator's selector magnets. Special keys and push buttons
aid the operator in tape preparation. The keys are labeled
FEED QUT, SOM, EOA, EOM and RUB OUT. The push buttons are
located to the right of the keys and are illuminated when
operated. They are labeled LOCAL AREA, DISTANT AREA, PSMN,
and CDC. The use of these keys and buttons is~described
below, 4 signal generator is inoperative, but is left in
place for possible future application,

Perforator (Multi-Magnet Reperforator - LARPE0L) - Under the
control of the keyboard, Codemat and logic eircuitry tape is
prepared in the eight-level perforator for use in transmission,
The perforator converts multi-wire code signals received
from the other components into mechanical motions that perfor-
ate the intelligence and control holes in the tape., For
%ggcriptiﬂn and principles of operation, see Specification
.!],.E;E-

Transmitter Distributor (LFXD) and Base (LFXB) = The
transmitter distributor (TD) reads the tape and supplies the
information in electrical form to the legic eircuitry,

the monitor printer and the Data Set 1544l. It

includes a reader and a distributor. The reader senses the
code holes in tape and converts them into multi-wire signals
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(5)

(6)

(7)

(8)

(9)

which it supplies to the distributor and logic circuitry.
The distributor converts the five-wire iptelligence signals
into single-wire start-stop signals which are applied to the
monitor and to the data set., The LFXD is similar to the
LEXD (see Bulletin 242B), but has provisions for reading
eight levels, has pull-back and runout features, has a tape
plercing arrangement, and has special awdiliary and tight-
tape contacts. It is mounted on a base which is, in turn,
mounted in the send set cabinet., For deseription and
principle of operation, see Specification 600795,

Typing Unit (LP) - Under the control of the logic circuitry,
the Typing Unit monitors certain information transmitted by
the TD so that a local copy is available., It converts the
start-stop signals produced by the TD into mechanical
motions which print the information on page copy. For
description and principles of operation, see Bulletin 216B.

Flectrical Service Units (LESUS6 and 57) — Two electrical
service units (LESUS6 and LESU57) are mounted in the send
set cabinet., The LESU56 serves as a point of convergance
for all a.c. wiring from various components of a Sending
Station., Its description and principles of operation are
contained in Specification 601685, The LESUST serves as

the link between the local loop of a Sending Station

and the external lcop of which the Data Set 154A1 is the
access point, For its description and principles of .
operation, see Specification 6018lS, The Electrical Service
Units are mounted under the dome lid of the send set cabinet.

Line Relay (RY30) - Two line relays are mounted on the
LESU57. One receives circuit assurance signals from the
receiving station during transmission. The other serves as
a link between the Send Set and the external”Iine for trans-
mission purposes. For deseription, see Bulletin 120B,

Motor Unit (LMU12) - The motor unit through various drive
parts provides mechanical motion for the: keyboard, the
typing unit and the transmitter distributor., For its
description, see Bulletin 249B.

Circuit Panels

(a) General = A mumber of circuit panels accommodate the
logic and control circuits associated with the send
set, The five panels described below incorporate most
of the lozic circuitry. These are mounted in the lower
portion of the send set cabinet. The electrical
components including relays, stepping switches, diodes,
resistors, capacitors, etc. are mounted on a frame and
are enclosed by front and rear covers.
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Tape Preparation Panel (145100) - Coptains logic
circultry associated with the preparation of tape.

For component layout, see 4241WD-W1 6f Detached Schematics,
The following relays are included: blank reset \ERR),
start of message (SMR), local area (LAR), pseudomnemonic
(PMR), figures (FGR), codomat (CMR), rub out (RCR),

resst (RSR), end of message (EMR), distant area (DAR),
call directing code (CDR), CDC Reset (CRR), end of
address (EAR), and rub out release (RRR). 'The following
stepping switches are included: start and end of message
(SESS), control (punch) circuit (CCSS), and end of
address (EASS), This panel is covered in 42/1WD of the
Detached Schematics.

Message Processing Panel (145050) - Contains logic
circuitry associated with the processing of messages.
For component layout, see L240WD-W1l, The following
relays are included: permutation seven (P7R),
permutation none (PNR), pull back B (PERB), timer reset
(TRR), permutation six and seven (P67R), permutation 3
(P3R), pull back A (PERA), serving test center- (STC),
permutation zero seven 2 fPﬁ?Hz}, line blind (LER), pull
forward (PFR), torn tape (TOTR), permutation zero and
seven 1 (PY7RL), memory EOM (MER), upper notch memory
(UNMR), unsent DDD mumber (UDR), permutation zero six 8
(Pﬁﬁsﬂﬁ, monitor blind (MBR), tape clamp (TCR), confir—
mation (CFR), permutation zero & (P@éR), .transmitter
off-hook (TOHR), translator shift (TSR), answer back
(AER), permutation zero (PgR), transmitter off-hook A
(TOHA), on-hook (ONER), line shunt (LSR}, line unblind B
(LURB), line unblind (LUR), and four spare positions.
Also included are the following: A lower notch stepping
switch (LNSS), six cables, a timer disable key which
prevents alarms during testing, and a step key for
stepping the Transmitter Distributor one character at a
time during tests. The cover must be removed to operate
the keys. This panel is covered in L240WD of the
Detached Schematics, AT

Translator Panel (145225) - Contains logic circuitry
associated with the translating of DDD mmbers from five
wire electrical signals to one-out-of-ten form, For
component layout, see L240WD-W13 in the Detached
Schematies. The following relays are inciuded: recogni-
tion zero (R@), recognition six, (R6), recognition six
auxiliary (R&AS, recognition seven (R7), recognition
eight A (RBA), recognition eight B (R8B), numbering
relays 1 through 5 (NR1 through NR5), tight tape (TTR),
and two spare positions., This panel is covered in

L2 0WD of the Detached Schematics.

Alarm Panel (145250) = Contains the logic circuitry
associated with activating the station alarm buzzer and
the individusl alarm lamps on the key and lamp panel.
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For compenent layout, see A24,0WD-W1Q in the Detached
Schematies. The following relays are included: Circuit
assurance (CAR), reset (RES), station alarm A (SALA),
station alarm B (SALB), timer A (TORA), timer B (TCRB),
. stop run/recognition eight X (SRR/REX), recognition
eight A (R8A), permutation zero six 2 (P@éR2), permuta-
tion six seven 2 (P67R2), permutation zero seven 4
(PTRL), tape check format (TCFR), and one spare position.,
A capacitor, an electron tube and a wvariable resistor are
used in the timing cireuit. This panel is covered in
L2L0WD of the Detached Schematics,

. (£) Intercept Dialing Panel (145350) - Contains logic
circuitry associated with contacting Intercept when
unable to reach a called station, For component layout,
see L2L0WD-W16é in Detached Schematies., The following
relays are included: intercept transfer A (ITRA),
intercept transfer B (ITRB), intercept transfer C (ITRC),
intercept distributor stepping (IDSR), intercept alarm
(IAIR), and two spare positions, Also included is an
intercept stepping switch (INSS), The panel is covered
in 424L0WD of the Detached Schematics.

(g) Power Supply Panel (145204) — Provides 48 wvolts,
. 4 smpere d.c. to the Data Set 15441 and a1l logie
except the tape preparation panel, It operates from
115 wlt a.c. input. : N _ s

(h) Key and Lamp Panel (145200) - Ineludes the following
alarm lamps: MESSAGE INTERRUPTED, DIALING FAILURE, TAPE W e
CHECK, CONNECTION LOST, INTERCEPT NOT REACHED, and TCRN
TAFE. The following controls are included: a MANUAL
RESEND key which permits resending a tape that has already
been transmitted, an ALARM CUT-OFF key for.-silencing the
station audible alarm, a RESET key for restoring the
circuitry to normal following an alarm condition, and a
TRANSMITTER switch which provides four modes of operation
. for the Transmitter Distributor. Alse included is a
buzzer which serves as an audible indication of all alarm
conditions. This panel is covered in L2L40WD of the
Detached Schematies.

(1) Distribution Panel (145000) — Furnishes a central means
of interconneeting all the components of the Sending
Station. It is mounted at the upper rear of the lower
compartment of the cabinet behind the other panels, It
. includes nine cables, a signal bell and six fuses which
protect the circuit panels and the power supply.

(10) LAAC230 Cabinet - Provides housing facilities for components
. of the Send Set, The body, including a rear and two side Y
panels and upper and lower shelves, is a welded unit, A dome
1id may be opened to gain access to the keyboard base, the
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Ce

typing unit, the motor unit, the perforater and the
glectrical service units, A two-plece caver encloses the TD
below its top plate., A lower compartment provides space for
the circuit panels. A front panel door may be removed to
gain access to these panels, A power switch controls the
a.c. power to the set. The cabinet is 383" high, 36" wide
and 18-5/6" deep and weighs 145 pounds. See Bulletin 249B,

(11) Codomat (Card Reader IRl and Cabinet LBAC226) = The codomat
automatically causes the address of a called station to be
placed in the tape from a card that has been manually chosen
and inserted into the reader, The cards are pre-punched with
the address and are stored in a reel with a capacity of
approximately 1800 ecards, They may be swung into the Reader
without being removed from the reel, Once the information is
read, the card is automatically returned to storage. The card
reader is mounted in a special cabinet which sits to the
right of the send set cabinet., For description and principles
of operation, see Specification 601345.

(12) Twenty-Four-Hour Timer (LCLl) - The Timer provides a means a
of converting the time of day to multi-wire code., It is used
along with circuitry to automatically insert in the tape the
time of day that a message is prepared. It is mounted on the
codomat cabinet behind the card reader. For description and
principles of operation, see Specification 601438,

Data Set 15441

(1) The Data Set 15441 connects the send set with telephone
carrier and switching facilities. It saccepts the : _
DDD digits from the send set and dials the number. It =
recognizes the signal from the telephone office that the
ealled station has gone “"off-hook" (answer-back) and informs
the send set. And it accepts the start-stop d.c. signals from
the send set and converts them to tone frequency signals for
tranamission of the telephone lines. See Bell System literature
for further information.

(2) The send and receive loop currents between-the Data
Set 154A1 and the send set will be ,020 amperes in magnitude
arnd will be supplied by the data set.

5, Receiving Station (also referred to as Terminating Station)

B.

b.

General — The receiving staticns provide apparatus for automatically
receiving and recording the messages from the telephone carrier and
switching faeilities. Each station consists of a Teletype Receive
Set and Data Set 15441, There are two types of recelve

sets - single and multiple. The single set is used to terminate

one line, Where the station terminates additional lines, the
multiple set may be employed.

Single Receive Set
(1) The receiving station Teletypewriter equipment will be referred
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

T

to as a "receive set". The single receive set consists of

a Model 28 Receive-Only Page Printer Set. It terminates a
single line of the system, It receives the messages as
start-stop signals from the data set and prints them on page
copy. In addition, it includes facilities for responding to
an incoming call by giving an "off-hook" indication; for
responding to the end of message by giving an "on-hook"
indication; and for generating confirmation and circuit-
assurance signals. The set's components are listed in Table
2 of Seetion 4 and are deseribed below. The various optional
combinations are indicated in Table 3-A of Section L. For
description and principles of operation, see Bulletin 216B.

Typing Unit (LP) - Receives the start-stop signals from the
Line Relay and converts them to mechanical motions which
print the messages on page copy. Basically, two types of
units are employed: friction—feed and sprocket-feed. The
LP Stunt Box is equipped to recognize the mnemonic code and
the NNNN of the EOM, and to generate confirmation, on hook,
and circuit-assurance signals, tn

Receive-Only Base (LBL) - Provides mounting facilities for
the typing unit, motor unit and drive parts., DButtons to
effect local carriage return and line feed for the typing
unit are included.

Motor Unit (IMU3) = Provides mechanical motion for the typing. 5,
unite o

Flectrical Service Unit (LESU58 or 59) - Serves as a link e
between the local loop of the Receiving Station and the

external lines of which the Data Set 15441 is the

access point, It is also the center of the logic circuitry.

The LESUS8 is used in receive sets without the-typing unit

interchange option and the LESU59 is used in receive setls

with the typing unit option. '

Line Relay (RI30) - Receives the start-stop signals

from the Data Set 15441 and repests them for use by the
typing unit. It is mounted on the electrical service unit,
See Bulletin 120B.

Power Supply (144611) -~ Provides 48 wolts, 2 amperes

d.c. to the logic in the electriecal service unit and the
Data Set 15441, It operates from a 115 wolt a.c. input. It
is located in the lower portion of the cabinet.

Key and Lamp Panel - The 144600 Panel provides the following
keys: a BUSY key which permits the set to temporarily decline
to receive incoming messages while it is being serviced, a
XMSN key which is operated under direction of the telephone
company for test purposes, and a TU INTRCHG key which permits
receiving the messages on the monitor Typing Unit of an
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associated send set (e.z. while the receive set is being
serviced).

It provides the following lamps: a busy lamp which lights
when the BUSY key is operated and when the paper-out contacts
are operated, a distortion lamp which indicates signal
distortion on the line, and transmission test lamp which
1ights when the XMSN key is operated. The 145220 panel is
the same as the 144600 except that it has no TU INTRCHG key.
This panel is mounted on the under side of the cabinet's lid,

Single RO Cabinet - Houses the components of the single
receive set, It includes provisions for mounting the busy,
transmission test, and distortion lamps., A power switch
which controls a.c. power to the set is located on the right
front of the cabinet,

Multiple Receive Set

(1)

(2)

(3)
(4)
(5)

(6)
(7)

(8)

The receiving station teletypewriter equipment will be
referred to as a "receive set", :

The multiple receive set terminates up to three lines of the
automatic line switching system. It accommodates three
complete printer sets, The function of each set is the same
as that of a single Receive Set. The components that comprise-
the set are described below. ? TRt :

s

Typing Unit (LP) - See paragraph 5.b.(2) aﬁnvg.
Motor Unit (LMU21) ~ See 5.b.(4) above, i

Electrical Service Unit (LESU58 and 59) - See paragraph
5.b.(5) above, Three of these units may be located in the -
lower portion of the cabinet. i

Line Ealay (RY30) ~ See paragraph 5.b.(6) above.

D.C. Power Supply (145017) - Provides 48 volt, 4 ampere d.c.
to the logic and the data sets, It operates from a 115 volt
a.c. input. It is located in the lower portion of the cabinet
and is shared by up to three printer sets and their associated

data sets.

Key and Lamp Panels - The 145010 panel provides a BUSY key,
TU INTRCHG key, a XMSN TEST key, a BUSY lamp, a DISTORTION
lamp, and XMSN TEST lamp. The function of these keys and
lamps are covered in paragraph 5.b.(8) above. It also
provides a switeh which controls a.c. power to the associated
printer. The 145450 panel is the same except that it has no
TU INTRCHG key. Three of these panels are mounted at the
upper front of the cabinet. In addition, there is a fuse
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panel which includes a switch that controls all power to
the cabinet.

. (9) Multiple Page Printer Cabinet (LBAC227) - Provides an
enclosure for the components of the Receive Sets. For
description, see Specification 600885,

d., Data Set 15441

(1) The Data Set 15441 provided by the Bell Systen

connects the teletypewriter equipment to the telephone = -
. carrier and switching facilities, It receives the incoming

messages as tone freguency signals and translates them to

start=stop d.c. signals suitable for the Receive Set, It

also responds to incoming calls (goes "off-hook") and

provides for the transmission of the confirmation and circuit-

assurance signals generated by the Receive Set. It also

gives an "off-hook" indieation to the telephons facilities,

See Bell System literature for further informatiomn.

(2} The send and receive loop currents between the Data
Set 15441 and the receive set will be .020 amperes in
magnitude and will be supplied by the data set.

@ 5. ziEory or opEaTION

a, This section describes the operation of the station and loop : _
equipment of the Automatic Line Switching System, .Detailed coverage -
of the individual units is contained in separate publications as
indicated in Table II-1, Detailed explanation of the cireculiry
appears in the Cireuit Descriptions (CD) of the Detached Schematics.

b, Basically the system operates as follows (see Figures II-l and

II-2): Using the Keyboard, an operator at a sending station

prepares a perforated tape containing the information to be trans-—
. mitted to a Receiving Station. The tape includes the following:
a start of message sequence (S(M); one or more addresses of the
station(s) to be called, each made up of the called station's
telephone number (DDD) and mnemonic code; an end of address
sequence (EOA) consisting of an EOA code, the time of day and the
Sending Station's mnemonic; the text of the message; and an end of
message sequence (ECM). The operator may use the codomat which
will effect automatic insertion of the address once a card has
been manually selected,

c. The tape is placed in the Transmitter Distributor (TD) of the send
set, The TD is started and the tape is advanced until a SOM is
' sensed., The excess tape is pulled forward, and the SOM is :
positioned over the TD's sensing pins. The tape 1is then advanced e
until 2 DDD number is sensed, The station goes "off-hook" and

the DDD mumber is presented to the Date Set 15441 in a
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suitable form. The data set disls the nmumber and the statien

awaits an anewer back, The No. 5 Orossbar Office makes connection

with the ealled Receiving Station which goes "off-hook". The

erossbar office sends an answer back signal teo the Sending Station,

The latter then transmits the mnemonic code and awaits confirmation,

On receipt of its mnemonic, the Receiving Station returns a

confirmation signal. The sending station then pulls back the tape

and the following is transmitted: SOM, mnemonic code, EOA, text .
and EOM, The DDD number is ignored. The sending and recelving
stations then go "on-hook" and the crossbar office disconnects the
cireuit. If the tape contains a second address, it is pulled back,
and the message is sent to the second station in a manner similar
to that described above. If not, the send set proceeds to the
next message if there are more in the tape.

The various automatic operations of the equipment are controlled

by logic circuitry. This consists of relays, stepping switches,

etc., most of which are located in the lower portion of the Send

Set Cabinet. This cireuitry is referred to as "logle" in the
following general treatment of the operation. A detailed, step— :
by-step explanation of this circuitry appears in the Circuit
Description (CD) of the Detached Schematics.

2, Tape (Figure II-2)

da

The system employs an eight-level tape, In additicn, a eighthe=
level pierce is placed in the tape by the TD,  The levels are
mmbered zero to eight from top to bottom (Figure II-2). The
first through fifth levels are devoted to the standard teletype-
writer code and are referred to as intelligence levels, The zero,
sixth, seventh, and eighth are control levels, These singly or in
combination perform specific control functions as follows:

(1) Sixth Level - With FIGS preceding DDD indicatés confirmation
has been received., Elsewhere it indicates presence of CDC's.

(2) Seventh Level — With first character of SOM causes logic to
pull tape forward, Elsewhere indicates presence of pseudo-
mriemonic,

(3) Eighth Level - When placed with FIGS preceding DDD, indicates
that dialing attempt has been made,

(4) Zero-Seventh Levels — Indicates presence of DDD mumber and
performs certain control functions.,

(5) Sixth-Seventh Levels - Indicates presence of ECA and performs
certain control functions.

(6) Zero-Sixth Levels — With third N of EOM indicates that Sending
Station should go "on=hook".
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(7) Zero-Sixth-Eighth Levels - With FIGS preceding DDD mumber,
indicates that comnection has been made with called station,

3. Funections

a. The following abbreviations and symbols indicate the functions
associated with the transmission of information by teletype-

writers:
Symbol Abbreviation Mea
. A FIGS Figures Shift |

< (H3 Carriage Return
= LF Line Feed
W LTRS Letters Shift
= er > SP Space
I BL BElank

L. Character Sequences

a. The following character sequences are used in the npax;&tiun of the
system

(1) Start of Message (SCM) = LTRS with seventh control hole, CR,
. LF, LTRS: Placed at beginning of all messages, C(auses tape
to be pulled forward to start message pmc_essing.

(2) Direct Distance Dialing (DDD) Number - A permutation of ten
digits with a zero and seventh control hole associated with
each digit (Local area DDD's have seventh control hole with
last seven digits only): Provides means whereby an address
is reached through telephone dialing facilities,

(3) Mnemonic Code = A combination of seven letters constituting
the address of a station., The letters are chosen.to aid the
memory (e.g., ATLOL for Atlanta Operations Office Delta).
The last two characters and SP serve as an indication for

. the called station to transmit the confirmation -signal.
Preceded by & special DOD mumber and followed by CDC's,
pseudomnemonic codes are used to gain access to broadecast
circults.

(4) Call Directing Code (CDC) - Ordinarily consist of two letter
combinations followed by LTRS with a six level control hole
perforated with each character, Usually followed by a
. mnemonic code, the CDC's serve as addresses for stations on
a broadcast cireuit.

(5) End of Address (EOA) = CR, LF with six and seven control
level holes, FIGS, M, LTRS. Assoclated with the ECA is the
. time of day that the message was prepared (4 digits) and
the Sending Station's mnemonic (seven characters).
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. (6) End of Message (EOM) - CR, LF, FIGS, V, LTS, CR, six
LF's and LN's with & zero and six level control hole
asgooiated with the third N. The FIGS, V scabinstion is
. an optional feature, The sending stations use the zero
and six eontrol holes as an indication to go "on-hook".
The receiving stations use the four N's as an indicatlon
to go "on-hook",

5. Special Keys and Controls
a. The following special keys and buttons are on the Keyboard:

. (1) Distant Area Button — For mamually punching DDD number.
Causes zerc and seven control holes to be punched with
each digit.

(2) Local Area Button - For mamually punching local area
dialing numbers. Omits seven level control hole from first

three digits.

(3) Pseudomnemonic Button - For mamually punching pseﬁdnmnmnnin
eode, Causes seven level control hole to be punched with
each character.

. (4) CDC Button - For mamually punching call directing codes,
Causes six level control hole to be punched with each
character, a

(5) SOM Key = Automatically inserts start of ﬁaasage sequence
iI‘l. tlapaq 4 - - T

(6) EOA Key — Automatically inserts end of address sequence
(including time and sending statiocn's mnemonic) in tape.

(7) Feed Out Key = For feeding out blank tape.

(8) Rub Out Key - For perforating all levels (zero through
. seven) when an error has been made in taps preparation.

b, The following special controls are on the Send Set:

(1) Transmitter Switch - For placing TD in different modes
of operation. Four positions:

Normal

. Stop for Priority - Stops TD at end of message in progress
to permit transmission of urgent message,

Hold - Stops TD after message in progress has been
. transmitted to all addpesses. -

Monitor - Causes Monitor to print information read from
taps, TD will read only as long as the Reset button is
held depressed.
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(2) Call Teleco Key - Permits Sending Station's typing unit to
recelve copy from Service Test Center for test purposes,

. (3) Step Key - Steps TD one character at a time for test
purposes,

(4) Timer Disable Key - Prevents alarms during test.

(5) Transmission (XMSN) Key — Permits transmitting from test

room through Data Set 15441 and back to test room for
test purposes. it

. 6. Special Signals

a., Answer Back - An indication to the sending station that the
No. 5 crossbar office has made connection with the called receiving
station, Consists of a polarity reversal in the circuit to the
sending station's data set.

b. Confirmation = An indication to the Sending Station that the
proper recelving station has been reached and is ready to
receive the message, Consists of a short spacing signal which is
sent by the receiving station at the receipt of its mnemonic,
It is recorded in the tape by a six level pierce.

. ¢s Circuit Assurance — An indication that continuity between the
sending and receiving stations is being maintained and that copy
is being received. Consists of a spacing pulse originated by the
receiving station following the receipt of each character,

?l‘ ﬁlarﬂis

a., A visual alarm and an audible alarm are activated by the
follewing conditions: oot

(1) Message Interrupted for L5 seconds after confirmation has
been received,
. (2)

(3) Dialing Failure - Alarm is activated if dialing or transmission
of mnemonic is stopped for approximately 15 seconds,

Intercept Not Reached after six attempts,

(4) Connection Lost or failure to receive circuit assurance.

. . (5) Tangled tape mnot cleared within approximately 15 seconds
(Message Interrupted, alarm activated).

(6) Tape Check — Alarm activated if the tape format deviates
from the following sequence: S, address, EOA, text, and
. ECM, It is also activated if the DDD number contains more or
less than ten digits, or the mnemonic contains more than
eight or less than five characters.
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g, Tape Preparation

be

Ce

General = A message tape shall be prepared acoording to the
format listed below. ZILvery message will have all components

listed, They must be in the proper order and must include the
proper control code holes, The send set will alarm out and
stop processing the message upon detection of incorrect format,

(1) Leader of tape

(2) Start of Message (S0M) Sequence

(3) Address-Single or Multiple

(L) End of Address (EQA) Sequence

(5) Text (always starting with CR and IF)

(6) End of Message (EOM) Sequence

Start of Message 5 3

(1) In preparing a message tape, the operator first depresses .
the feed out key to feed out a short length of blank tape.

(2) Then the start of message sequence (SCM) is perforated by
depressing the SOM key. (See 42/,AWD-D3 in the Detached
Schematies.) Logic disables all the control keys, lights
a guard lamp on the send set cabinet and causes the start
and end of message stepping switch (SESS) to step to g A
position 1. At position 1, the SESS codes the perforator's
selector magnets for LTRS and energizes its clutch magnet.
The perforator punches LTRS, and its awdliary contacis
step the SESS to position 2. The second charagter is
perforated, and the operation comtinues in this manner
until all the characters of the SOM are in the tape,

(3) When the last character is perforated, the SESS steps to
position 23, If the SOM key has been released, the
control keys are reactivated and the guard lamp is turned
out, The SE3S then steps to its home position. The
address may now be perforated into the tape.

Address From Codomat

(1) The address can be perforated in the tape by using the
Codomat. The address, which is prepunched in the codomat
cards, consists of the direct distance dialing (DDD)
mmber and the mnemonic code of the Receiving Station to be
called, (See 42/AWD-D3)

(2) The operator inserts the card with the address of the station
to be called into the Codomat's reader., This action disables
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(3)

(&)

all the control key, lights the guard lamp, and activates
the codomat. The codomat's sensing head moves down the
card reading the perforations.

The codomat codes the perforator's selector magnets and
through the send set, logic circuitry operates ihe perforator's
clutch magnet. The perforator perforates the address into the
tape exactly as punched in the card. As the perforator's
shaft rotates, the perforator's magnet release contacts
de-energize the Codomat magnet, and logic releases the
perforator's clutch magnet. The magnet release contact
closes, and the codomat reads the next character while the
perforator is in the previous punch cycle. The circulitry
energizes the clutch magnet, and the perforator punches the
next character, This process continues until all the
characters of the address are in the tape.

When the codomat senses a blank following the last
character of the address, the logic circuitry deactivates
the perforator and starts the codomat motor, The card is
ejected from the reader and the circuitry and sensing head
are reset. All the control keys are activated and the
guard lamp is turned out, The address is thus perforated
in the tape. (See 42/1WD-D3) One or more cards may be
selected consecutively.

d. End of Address (EOA) Key T g ;

(1)

(2)

(3)

The end of address code (EOA), the time of day and the
Sending Station's mnemonic can be perforated in the tape by
depressing the EOA key. The ECA consists of CR, LF with
six and seven level control holes, FIGS, M and LTRS, The
+ime consists of four digits preceded by FIGS and

followed by LTRS. The mmemonic conzists of séven

characters. See 4L241WD-D3. An exception to the &bove is a
loeation which has two stations with the same DDD mumber but

different mnemonics., In this case, the EOL will perforate
orily the first three characters of the mnemoric. The last
four characters must then be perforated manually from the

keyboard.,

When the EOA key is depressed, logic circuitry disables all
control keys, lights the guard lamp, and locks in the time
of dav in the timer. The end of address stepping switch
{ERSEg-stapﬂ to position 1 where it controls the coding of
the perforator's selector magnets and energizes its clutch
magnet. The perforator punches the first character of the
EOA (CR).

As the perforator's shaft rotates, its zwdliary contacts
cause the EASS to step to the next position where it controls
the perforation of the next character. This process continues
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until the EOA is perforated and the EASS is at position 7.
Yhen the switch is at positions 7, 8, 9 and 10, it is coded
by the timer contaects and, in turn, contreols the perforator's

. selector magnets so that the time is perforated. When it 1s
at position 13, it causes the perforator to begin to punch
the sending station's mnemonic.

(L) Vhen the EASS reaches position 22, the EOA block has been
perforated, and logic turns out the guard lamp, activates
the control keys, and causes the EASS to step to its home

. position.

e, Text - After EOA has been placed in the tape, the operator manually
perforates CR and LF and the text of the message from the keyboard.
The text is always to be preceded by CR and LF. See L2LAWD=D3.
When a key is depressed, the keyboard's awdliary and code reading
contacts code the perforator's selector magnets and energize its
clutch magnet., The perforator punches the character and is
dezctivated until the next key is depressed.

£, End of Message (EOM)

(1) The end of message sequence 1s perforated by depressing the
ECH key. The ECM consists of CR, LF, FIGS, V, LTRS, CR,
. six LF's and four N's, There is a zero and sixth control
role with the third N. (4241WD-D3). .The FIGS, V combination
is optional and is provided on some equipment to place a : R
semicolon between messages. ;

(2) When the operator depresses the EG key, logic disables all e
the control keys and lights the guard lamp. It also steps
the start and end of message stepping switch (SESS) to
position 6. The SESS controls the coding of the perforator's
selector magnets and energizes its clutch magnet, The
perforator punches the first character (CR) of the EQM,

. (3) As the perforator's shaft rotates, its awxiliary contacts
cause the SESS to step to the next position where it controls
the perforation of the next character. This process continues

antil the SESS is at position 23 at which time the EQM has
been perforated. Logic then turns out the guard lamp,
activates the control keys, and causes the SESS to step to
its home position if the EQM key has been released,

. g. Mamual Perforation of Local Area Dialing Number
(1) The local area push button is used to provide control holes

when a local-area dialing number is perforated manually from
the keyboard. See Chart 2 of L2LIWD=D3.

. (2) Vhen the local area button is pushed, logic cireuitry lights
the local area lamp and disables all the control keys.
Depression of the FIGS key causes logic to step the control
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(punch) eircuit stepping switech (CCSS) to position 1 and to
energize the zero selector magnet of the perforator. The

: keyboard awxiliary and code reading contactes set up FIGS in
the perforator's selector magnets and energize its clutch
magnet., FIGS is perforated with zero control hole., As the
perforator's shaft rotates, the CC5S 1s placed under the
control of the perforator!s awdliary contacts.

(3) The operator then depresses the key for the first digit of
the DDD number. Under the control of keyboard auxiliary and
code reading contacts, the perforator punches the digit with

. a zero control hole, As the perforator's shaft rotates, its
awdliary contacts step the CCS55 to position 2 and condition
the zero levsl selector magnet for perforation of the next

digite

(L) The above operation will be repeated when the keys for the
second and third digits are depressed. However, in the
case of the third digit, when the CCSS steps to position 4,
the perforator's auxiliary contacts energize the zero and
seven level selector magnets. These two control holes will
be perforated with the fourth through the tenth digits of
the dialing number,

. (5) After the local area dialing number has been perforated, the
CCSS is in position 11 (home). When the LIRS key is depressed,
logie circuitry deactivates the control-level circuitry and -
LIRS is perforated, All control keys are reactivated and the
local area lamp is turned out.

h. Mznual Perforation of Distant-Area DDD Number

(1) The distant-area push button is used te provide control holes
when a DDD number is perforated manually from.:the kﬂ}'bcard.
See chart 1 of L24,1WD-D3, o

(2) When the operator depresses the distant-area button, logic
. activates the distant-area lamp and disables-all- ¢i.: control
keys. The operator then depresses the FIGS key, The
operation that follows is the same as that described above in
paragraph g except that both zero and seven level control
holes are perforated with each digit of the DDD number.

(3) Vhen the LTRS key is depressed at the end of the DDD number,
logic deactivates the control-hole circuitry, and LTRS is

. perforated. The control keys are reactivated and the distant-
area lamp iz turned out.

i. Manual Perforation of Pseudommnemonic

. (1) The pseudomnemonic (PSMN) button is used to provide code holes e
when a pseudomnemonic sequence is perforated manually from the
keyboard. See Chart 3 of L241WD-DL.
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(2) When the PSMN button is pushed, logic lights the PSMN

lamp and deactivates all the control keys. The control
- (punch) circuit stepping switch (CCSS) steps to position 1
. and operates the seven level selector magnet of the perforator.

(3) The operator then depresses the key for the first character

of the pseudomnemonic. The operation is then the same as that

covered in paragraph g above, except that a seven level control

hole is perforated with each character. After the pseudo-

mnemonic has been perforated, the CCSS is at position 9.

Logie then turns out the PSMN lamp, reactivates the control » i
. keys, and steps the CCSS to its home position. The PSMN

function can be reset by operation of the "LTRS" key. Then

if the PSMN key is depressed by accident, it can be reset

without punching 8 characters,
j« Manual Perforation of Call Directing Codes (CDC)

(1) The eall directing code (CDC) button is used to provide
control holes when CDC's are perforated manually from the

keyboard, See 42,1WD-D9, Chart 3. -

(2) When the CDC button is pushed, logie lights the CDC lamp
and disables all the control keys. The control (punch)
. circuit stepping switch (CCSS) steps to position 1 and
conditions the circuitry for the sixth control hole. The
operator depresses the key for the first character of the
DCD, Under the control of the Keyboard awdiliary contacts,
the perforator punches the character with a six level _ ;
control hole, The perforator auxiliary contacts cause the a7 A
CCSS to step to position 2., The above operation is repeated
for all characters until the operator selects "letters",

(3) The operator then depresses the LTRS key. LIRS-is perforated
with a2 six level control hole, and logic turns ouf the CDC
lamp, reactivates the control keys, and causes CC35 to step

. to its home position.
k. Rub Out

(1) The rub out key is used to perforate all levels (zero through
seven) when an error occurs in tape preparation, The tape
is back spaced to the point where the error was made, and
all characters following are deleted. The one exception is
the case where an error is made in an address, In this case,

® the entire address including the DDD mmber, mnemonic or
psendomnemonie code, any related CDC's and their mnemonic
codes must be rubbed out or the dialing attempt and confir-
mation pierces will not be properly inserted or the CDC's
(if included) may not be transmitted properly. If an error

. is made in perforating a CDC or its mnemonic code and it is
undesirable to rub out the entire single address block all
the way back to the DDD number; only the CDC and its mnemonic




Teletype Corporation II-20 Specification 603258 !
R & D Organization ._.'J'un& 1, 1952 ]

¥
1

code need be rubbed out if two fill characters such as
ngpace" or "letters" are inserted immediately afier the
™Mb out.

(2) When the rub out key is depressed, the logic circuitry
energizes the perforator's selector magnets and cluteh
magnet. The perforator punches all levels. The rub out
key must then be depressed and released once for each
character to be rubbed out.

“..-..

1, Tape Back Space el

. (1) The Back Space Key is used to pull the tape back into the
perforator one character at a time to enable use of the rub

out key to delete errors. Depression of the back space key
energizes a solenoid in the back space mechanism of the
perforator to pull the tape back one character.

n, Feed Out

(1) The feed out key is used to feed out blank tape whenever
a leader or trailer to a message is desired., The length
of blank tape is used to bridge the gap between the
perforator and TD, If a group of messages are being prepared,

. a trailer is not needed after each one = only the last one,.

When the feed out key is depressed, it activates the
perforator. As long as the key is held down, blank tape will, i
bﬂ fﬂd. ﬂ'l.lt.. a : E: e

9. Message Processing e _ i
a2, Pull Ferward

(1) Tape is placed in the reader of the TD. The.transmitter
switch on the key and lamp panel is placed in its "Normal"
position, The stop<run switch on the TD is placed in the
"Run" position.,

. (2) The reader of the TD starts and advences the tape until the
seven level control hole with the first character (LTRS) of
the SOM (ses L24OWD-D6, Chart 5) is sensed. Logic cireuitry
then causes the reader to run out the tape until it is taut
between the reader feed wheel and the pull-forward feed
wheel., Previously processed tape is thus pulled forward
out of the TD, The TM's tight-tape contacts stop the pull-

. forward operation and cause the pull-forward feed wheel to
be latched with the CR character of the SCM over the sensing
pins, This establishes a reference point for pull back. The
reader steps the tape on. :

(1) A direct distance dialing (DDD) mumber consists of a
permutation of ten digits, All the digits have a zero control
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hole associated with them, All the digits of a distant-
area DDD number alsc have a seven level control hole
(L24L0WD-Dé, Chart 5). When the number of the called station

. is in the local area of the sending station, the first three
digits do not have a seven level control hole associated
with them (4201WD-D7, Chart 6). Only the digits with both
zero and seven level control holes are dialed.

(2) The reader advances the tape until it senses the zero and
seven level control holes with the first digit. Logie
gircuitry causes the DataSet 15441 to go "off=hook", s

(3) Logic places the reader under the control of the data set
and connects its contacts to the translator ecircuitry. The
reader reads out the first digit as five~wire electrical
signals to the translator circuitry. The latter converts it
to one-out—of-ten form and applies it to the data set. The
latter processes the digit and sends it to the No. 5 crossbar
office via tone frequencies, and simultaneously calls for
the second digit by activating the reader. The reader reads ;
out the second digit. This overlap operation continues
through the tenth digit. The lower notch stepping switch
(LNSE% is stepped once for each digit. The monitor printer

. is blinded.

(4) As the tenth digit is read out, the reader auxiliary contacts -
and the lower notch stepping switch (LNSS) .cause the TD to '
pierce the tape at the lower edge (eight level) to indicate Vg _
a dialing attempt has been made. An electrical timer is e
started which allows approximately 15 seconds for the No, 5
crossbar office to make comnection with the called receiving
station. The absence of control holes with the character
(LTRS) following the tenth DDD digit causes the reader to

stop.
c. Answer Back _
. (1) An answer back is an indication that the crossbar office has

successfully made a comnection with a receiving station.

It consists of a polarity reversal which is recogniszed

by the Data Set’ 15441. When the answer back is received,
the data set signals the answer back logic, The logiec
unblinds the monitor and removes the reader from the data
set's control.

. (2) The reader and distributor are started. The reader reads
the mnemonic sequence and codes the translator circuitry.
The translator circuitry, in turn, codes the distributor
contacts., The distributor converts the characters from five- :
. wire d.c, signals to single-wire, start-stop signals and gt
sends them to the monitor and Data Set 154A1. The
latter transmits them on the line as tone fregquencies and
the monitor prints them on page copy.

L]
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d. Confirmation and Pull Back

(1) Confirmation is a signal to the sending station indicating -

(2)

(3)

that the called station has been reached and is ready to
receive the message., When the SP at the end of the mnemonic
is sensed, the reader auwxdliary contacts and logic stop the
reader and start the timer which gives the station approxi-
mately 15 seconds to respond with a confirmation signal,

The mnemonic is received by the Data Set 15441 st

the called receiving-only station as tone frequencies. It
is converted to start-stop d.c. signals by this set and sent
to the R/0 Printer Set which records it on page copy. When
the stunt box on the printer recognizes its own mnemonic
code (specifically the last two characters and "space"), its
contacts key the data set which sends a spacing signal back
to the sending station. :

The sending station recognizes the space signal as a
confirmation and signals logic. Ilogic resets the 15 second
timer and causes the TD to place a six level pierced hole in
the tape in line with the eight level pierce, and to pull the
tape back until it is taut for transmission of all address
mnemenic codes, EOA, the message text, and EOM, '

Blinding DDD Number

(1)

(2)

(3)

The DOD mumber is not sent to the line and monitor following
pull back because it is only needed for the dialing operation.
When the tape is pulled back, the TD's tight-tape contacts
operate and logic starts the reader. The reader reads and
the distributor transmits the SOM minus the first LTRS
character, When the reader senses the zero, six and eight
level control holes preceding the DDD number {4240WD-D6,
Chart 5), logie eireuitry in conjunction with the reader
auxiliary contacts blinds the line and monitor. The reader
then advances the tape over the DDD number,

When the readsr senses the first character following the
DOD number (LTRS), the fact that it has no control holes
causes logic to unblind the monitor and line. The reader
senses and the distributor transmits the mnemonic code,
the ECA sequence, the time, the calling station mnemoniec,
the text of the message and the end of message sequence
(E0M) (see L24OWD-D6, Chart 5), This intelligence is
received and printed at the called station,

The receiving station sends back an indication that
continuity is being maintained and that it is printing

copy. (The indication is not an assurance that it is
printing correct copy). Each time the receiving station
receives a character, its universal contacts generate a
spacing pulse which is transmitted on the line. When this
signal is received by the sending station, 35, 65, and

500 millisecond timers are activated in the send set cirecuit
assurance detector. If within 500 milliseconds an acceptable
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Ee

signal (i.e. between 35 and 65 milliseconds long) is
received, the 35 and 65- millisecond timers cause the

500- millisecond timer to be reset, The above operation is
then repeated throughout the transmission of the message.
If at any time an acceptable signal is not received within
approximately 500 milliseconds, the sending station will
alarm and transmission will be discontinued,

End of Message

(1) When the stunt box at the receiving station receives the =
NNMN of the EQM it causes the station to go "on-hook".

(2) When the reader at the sending station senses the third N
character of the EOM with zero and six level control holes
and then the last character without control holes, logic
circuitry stops the reader and causes the station to go
"on-hook"., The No, 5 crossbar receives the "on-hook!
signal and discommects.

(3) If torn tape is being used, the tape~out pin on the reader E

operates and keeps the reader deactivated, If continuous

tape is being used, logic starts the reader which advances

the tape in search of the next S0M, Dialing, connection,

pull-back and transmission oceurs as described above, This

procedure continues until all messages in the tape are sent.

i : o TR
L \

Answer Back Not Beceived

I'._ ._.: L R

(1) After the DDD number has been dialed, the reader stops, (an
g-level pierced hole was inserted during dialing),end the timer is
started which gives the crossbar office approximately 15
seconds to make commection with the celled station. If the

answer-hack is not received, the time out caufes the data
set to go "on-hook", The reader steps through the mnemonie
in search of another DDD number.

(2) The tape is not pulled back on the SP character following the
DDD mumber. If no uncalled DDD number is found, the tape
will be pulled back when the six and seven level control
holes with the first character (CR) of the EOA are sensed,
After the tape is pulled back taut the reader will step the
tape on again looking for an uncalled IDD mumber,

Counting Dialing Attempts - When the dialing operation is

repeated for a DDD mumber due to previous unsuccessful attempts

to call the number, an eight level pierced hole (with no sixth

pierce) is sensed, This sensing of the eight level causes the

lowrer notch stepping switch (INSS) to step an additional position,

The INSS thus reaches position 10 one character earlier than =
during the first dialing attempt and causes the eight level A
pierced hole to be placed one character earlier than the

previous eight level pierce. The timer is reset. If connection
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k.

is again not made, the CDD rmumber must be redialed after the
tape is pulled back and a pierced hole will be placed another
chapacter earlier. After the third attempt, the message is sent
to Intercept as covered below in paragraph J.

Confirmation Not Received - After a station has completed

dialing and received an answer back, it sends the mnemonic code

and awaits confirmation. If mo confirmation is received within
approximately 15 seconds, the send set goes on-hook and the

reader steps the tape on in search of the next uncalled DID

mmber. If the reader senses the EOA sequence marked by the ]
six and seven level control holes with the 1F, the tape will be

pulled back and the reader will contimue to search for an uncalled

DD mumber. If no confirmation is received after three attempts,

the message is sent to intercept (paragraph j).

Intercept Call Initiation and Dialing

(1) After the sending station has failed on three attempte to
receive an answer back or confirmation, the tape will contain
three eight level pierced holes. Following the third dialing
attempt, the tape is pulled back again, and the reader senses
the three eight level pierced holes. When it senses the
eight and zero control holes, the lower notch stepping
switeh (LNSS) and intercept stepping switeh (Lﬂﬁggpﬁffeut ;
dialing of intercept, and the logic circuitry transfers the
control of distributor contacts from the reader to INSS, g

(2) The INSS is stepped to position 1, and causes the Data
Set 15441 to go Moff-hook". The dialing operation is e
similar to that covered above in paragraph b. except that
the DDD number for the intercept station is presented to the
data set from INSS. The INSS stepping switch 1s stepped once
for each digit until all have been dialed. -The INSS is
stepped one position each time that intercept is dialed and
thus serves to record the intercept dialing attempts. The
15— second timer is started as in other dialing attempts,
and the station waits for the intercept answer back,

Answer Back Received (Intercept)

(1) When the receiving set at the intercept goes noff-hook!,
the No. 5 crossbar office causes a polarity reversal at the
sending station's data set. Logic then unblinds the monitor,
removes the intercept stepping switch (ImisS) from under the
control of the data set and starts the distributor.

(2) For each cycle of the distributor, the INSS codes the
distributor contacts which send the intercept mnemoniec to
the line and monitor. The distributor, through its awdliary
contacts, steps INSS. At the completion of the mnemonie, et
TNES is at position 20 where it stops the distributor. The
sending station awaits confirmation,
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Confirmation Received (Intercept)

(1)

(2)

(3)

(&)

When the end of its mnemonic code is received by the
receiving set at intercept, it returns a confirmation signal
to the sending station. Logic causes the lower notch
stepping switch (LNSS) to step to its home position and
activates the distributor.

The intercept stepping switech (INSS), which is at position
20, codes the distributor contacts sec that FIGS is sent to
the Monitor and line. This is required because the reader
is at the first digit of the DDD nmumber, The IN55 steps to
position 21 and then to its home position.

Logic energizes the clutch magnet of the reader which senses
the trouble DDD number and the mnemonic code and sends them to
the line and monitor wia the translator ecircuitry and
distributor contaects., When SF is sensed at the end of the
mnemonic code of the trouble DDD number, logic stops the
reader and causes the TD to insert a six level pierced hole
with FIGS preceding the IDD mmmber, It then causes the

reader to pull the tape back. Operation is then the same as
normal message transmission and the complete message is trans-
mitted to the intercept station.

The message is received at intercept on a reperforator,
Intercept makes one attempt to redial and complete the call,
If it fails, an attendant checks the message for errors and
processes the message through appropriate facilities,

Answer Back Not Received (Intercept)

(1)

(2)

After the sending station has completed dialing the INTERCEPT
DDD number, the INSS is at position 11 and LNGS . ds at position
1 to record the first dialing attempt. The TD is, stopped

and the 15 second timer is activated. If no answer back is
received within the time limit, the timer causes the data

set to go "on-hook" and the LSS to step to its home position.
Another dialing attempt is then made. :

If station attempts to dial intercept fail six times, the
WIntercept Not Reasched" alarm will be activated and the

send set will require operator attention.

Confirmation Not Received (Intercept)

(1)

(2)

After the intercept DDD mumber has been dialed and the
intercept mnemonic code has been transmitted, the sending
station awaits confirmation. The lower notch stepping switch
(LNSsS) is at position 1, 2, or 3 etc. recording whichever
dialing attempt has been made. The intercept stepping

switeh (INSS) ie at position 20, The 15- second timer is
operating.

If confirmation is not received within approximately 15
seconds, the timer causes the data set to go "on-hook" and
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1SS to step to its home position. From there the INSS
initiates another dialing attempt and the dialing operation
is repeated, The station will dial intepcept up to six

. times, If no confirmation is received following the sixth
attempt, the "Intercept Not Reached"alarm will be activated and
the send set will reguire operator attention,

0. Comnecting Pseudomnemonics with CDC's

(1) Pseudomnemonics are used to gain access to the 83B2 system

or similar systems which use CDC's. A pseudomnemonic is for -

. the purpose of confirmation only and is used as the mnemonic
code of the access point of the foreign system., It is
followed by one or more COC's, At the point of access to an
8382 System is a receive station with a stunt box and a.
reperforator—transmitter (RT) set. Upon receiving the end of
its pseudomnemonic, the stunt box generates the confirmation
signal and cormects the reperforator of the RT set to the
line, The CDC's are used for connection purposes and are the
first characters received by the reperforator. :

(2) Operation is completed through LDD dialing up to the recelpt
of an answer back as covered above, The TD, sensing the
seven level control holes of the pseudomnemonics, reads the

. pseudomnemonic (4240WD-D8 and D9) and transmits it to the
line and monitor. When it senses space at the end of the
pseudomnemonic, logic stops the reader, -and 'the station waits
for confirmation. e

(3) When the confirmation is received, the reader is started and iy e
it reads the tape immediately following the pseudomnemonic.
The CDC's alone which are marked by a six level control hole
are transmitted to the line and monitor. The absence of
control holes causes logic to blind the line-&nd moniter,

{4) 1If the tape contains more than one CDC separated Ey-mnﬂmnnic
codes, the operation covered in the preceding paragraph is

. repeated, and so on.

(5) When transmitting CDC's, the logic is conditioned so that it
is looking for and transmitting all characters with a sixth
control hole. It continues to look and transmit until it
sncounters a control permutatiocn other than the sixth. At
this time pull back is initiated.

. (6) Loglc operates the clutch magnet, and the tape is advanced
and all characters without control holes are transmitted up
to ECM where the logic circuitry decides whether to pull
back for retransmission to an uncalled DDD number or to go
on to the next message because all DDD numbers have been .
. processed, o
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Tape with Multiple DOD Numbers . |

Q)

(2)

(3)

(4)

(5)

(6)

When a tape contains more than one DDD number, the first
address is called and, if connected, the message is sent

to it. Then the second station is comnected, and the message .
is sent to it, and so on, If a caell ettempt is unsuccessiul,
the message processing format is such that the next successive
mmber will be tried rather than redialing of the first

rumber until all numbers are finally processed. During the
transmission of the first message, the monitor copies the
complete message including mnemonics of all addresses and the
text. During transmission to the rest of the addresses, it
will copy the mnemonic of the station belng called but will

be blinded to the rest of the message because it is the same
as for the first transmission.

Assume that the tape contains more than one DDD number
(see L2LOWD~D10, Chart 9). Dialing of the first number is
accomplished, connection is established, the mnemonic is
transmitted, and the tape is pulled back, The reader is
activated and advances the tape. The called DID mmber is
read with the line and monitor blinded.

When the reader sensed FIGS with the zero control hole
preceding the uncalled DDD rumber, logic causes the i
distributor to change this character to LTRS, and it blinds
the line and monitor. - T

When the zero and seven level control holes with the first

uncalled DDD digit are sensed, a DDD number memory circuit R
is activated to indicate that an uncalled rumber remains and

that the tape must be pulled back after this transmission

for retransmission to the remaining uncalled number.

The sensing of LTRS with no control holes following the
uncalled DDD number causes logic to unblind the line and .
monitor. The tape advances, and the mnemonic, ECA, the

text and ECM are transmitted to the first-called station.
(411 characters from the address portion of the tape without
control level holes will be transmitted.) Then, because

the DOD memory circuit has been activated, when the zere and
six level control holes with the ECM are sensed, logic
causes the tape to be pulled back and the station to go
"an~hook" .

The reader starts and advances the tape through the SOM in

search of the uncalled DDD number. The called DDD numbers

will be blinded out. The sensing of the zero and seven

level control holes with the uncalled DDD numbers causes the

station to go "off-hook"., The second LDD number 1s dialed

and the second mnemonic sent subject to answer back and <
confirmation, The monitor prints this mnemonic. When :
confirmation is received, the tape is pulled back and again

advanced for message transmission,
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(7) When the station went "on-hook! after the transmission of
the EOM, logic was conditioned for blinding the monitor
during retransmission of the message., As the tape advances,
the sensing of CR and LF in the SCM operates the CR-LF
contacts in the monitor. These, in turn, cause the monitor
to be blinded throughout the transmission of the message to
the second address, The sensing of the ECM removes the
blind from the monitor, The above procedure will be
repeated until the message is sent to all addresses,

g. Alarms 2ty
|. (1) Message Interrupted

() An audible and visual alarm will be activated at the
sending station if, for any reason, transmission to a
receiving station is interrupted for approximately
L5 seconds. While a message is being transmitted, a
line following relay (LFR) monitors the outgoing signals,
Should the signals stop, the LFR activates a’',j5- second
timer, 2

(b) If this condition prevails for the time limit, the
timer through leogic operates the message interrupted
._ lamp on the key and lamp panel and a buzzer. It also -
causes the station to go "on-hook" and steps the lower
notch stepping switch %LHE.S}'tu its -home position if : S
it is not already there. 2

(¢) An operator must then manually silence the buzzer and
reset the circuitry.

(2) Dialing Failure
(a) An audible and visual alarm will be activated if, for
any reason, the reader stops for approximately 15
seconds during the dialing operaticn. During dialing,
. an intermittent shunt is meintained around the 15
second timer. i

(b) Should the reader's clutch magnet be de-energized,
logic removes the intermittent shunt. After aprroximately
15 seconds, the timer through logic operates the buzzer
and a dialing failure lamp on the key and lamp panel, It
also causes the station to go "on-=hook™ and steps the
. lower notch stepping switch (INSS) to its home position
if it is not already there.

(e} An operator must then silence the buzzer and reset the

’ eircuitry,

(3) PFailure During Mnemonic Transmission - An audible and visual
alarm will be activated if, for any reason, the transmission




Teletype Corporation II-29 ;Epﬂcifiuatinn £03255
R & D Organization JJune 1, 1962

s

of the mmemonic is interrupted for approximately 15 seconds,
When transmission is interrupted for the time limit, the
operation that follows is the same as that covered in
paragraph (2)(b) above.

(4) Tape Check

(a) A deviation from the proper tape format will result
in an audible and visual alarm.

(b) Assume, for example, that the end of address (EOA) has
been omitted from the tape. Comnection is established,
and the answer back and confirmation are received, The
tape is pulled back and the message transmitied.

(¢) The logic should have been conditioned by the sixth and
seventh control holes with LF of the EQA (4, 2LOWD-D6) .
Howewver, since the EOA has been omitted, it was not.
When the reader senses the zero and sixth control holes
with the end of message (EQM) (4240WD-D6), logic
operates the tape-check lamp and the buzzer.

(5) Connection Lost - If the connection is lost while transmission
to the receiving station is in progress, an audible and
visual alarm will be activated., If the cormection is broken
or the circuit assurance signals are not received for 500
milliseconds, logic stops the reader and operates the buzzer - L
and connection-lost lamp, i

(6) Intercept Not Reached

(a) After six attempts to dial intercept fails, audible and
visual alarms are activated., Following the sixth attempt,
the intercept stepping switch (INSS) is<at position 11,
and the lower notch stepping switch (INSS) is-at position
6 and has prepared a path to the alarm circuit,

(b) If an answer back is not received in approximately 15
seconds, the timer through logic operates the buzzer and
intercept-not-reached lamp. It also causes the station
to go "on-hook" and the LNES and INSS to step their home
positions.

Reset — When the station alarms, the operator momentarily operates
the alarm cut—off key which causes logic to silence the buzzer. He
must then attempt to ascertain the cause of the trouble, FHe then
removes the tape from the TD and places the stop-run switch in the
"stop" position, He pushed the reset button which restores all
logic to normal and causes the reader to undergo one operation to
elear the reader contacts of any stored information,
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s. Call Telco Key

(1) Operation of the CALL TELCO key on the Elctrical Service
Unit (LESU57) is a special test procedure which should be
earried out only under direction of the telephone company.

(2) Wvhen the CALL TELCO key is pressed, logic performs the
following: conditions circuit to disable all timers on
receipt of answer back, disables torn tape alarm, disables
gircuit assurance circuitry, disables six and eight level
magnets, disables tape—check circuit, and conditions the
monitor so that it will receive incoming signals from the

Serving Test Center.

(3) When the tests are completed, the sending station's circuitry
is restored to normal either by sending a tape containing an
EOM or performing the reset function,

t. Timer Disable Key - The timer disable key on the message
processing panel is used to prevent an alarm while testing. When
it is placed into the disable position, it disables the 1l5- and
5~ second timers and the circuit assurance detector that controls
the connection lost alarm,

u, Step Key — The step key on the message processing panel is used
to step the transmitter distributor one character at a time for .
test purposes, Vhen the key is operated, the TD reads and
transmits one character and then stops until the key is again
operated. v :

v. Transmission (XMSN) Key - The transmission (XMEN) key on.
the 1ESU57 is used to loop the Data Set 15441 gend gide :
back to the receive side for checking transmission from the test
room through the data set and back to the test room.

o bt

w, Transmitter Switch

(1) The transmitter switch on the key and lamp panel controls
the transmitter distributer. It has four positions as
follows: T

(a) Normal - This position is used for normal operation.

(b) Stop for Priority - This position is used to stop the
TD and allow transmission of an urgent message. The
message in progress is completed to that addressee before
the TD stops. When the switch is in this position and
the zero and six level control holes with the third N of
the EOM are sensed, logic is conditioned to stop the
TD after the fourth N is sensed,

(¢) Hold - This position is used to stop the TD after the
message in progress has been transmitted to all addresses.
When the switch is in this position and the DDD memory
circuit is not activated, the sensing of the EOM causes

the TD to stop.

i e e P
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Monitor - This position is used to gheck for errors
while reading the tape. The intelligence read by the
TD is printed by the monitor. The gontrol levels are
not checked. In the "Monitor" position, the TD will
read the tape only while the reset button is held
depressed, This arrangement is provided to guard
against accidental activation.
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i TABLE II-2 :
.— SEND SET RELAYS
" Relay Code Relay Description Location (Note A)
: ABR : Answerback Relay 121, 0WD=B10
: ERR Blank Reset Relay 424 1WD-B8
! CAR Circuit Assurance Relay L 240WD=B10 = 3
CDR Call Directing Code Relay L241WD-B1 et
. CFR Confirmation Relay 424,0WD-B10
CMR ' Codomat Relay L2LAWD=-EL
CRR CDC Reset Relay 4L2LIWD-BL
DAR Distant Area R L2IAWD=B1
DM Dial Mode (Subset . 8D70906-01
EAR End of Address Relay : L2L1WD-B5
EMR End of Message Helay L2IAWD=B2
FCR Figures Relay L211WD-B1
IALR Intercept Alarm Helay L4 2LOWD-BE 3
IDSR Intercept Distributor Stepping Relay L2LOWD-RE
ITRA Intercept Transfer Relay A L2LOWD-B8
ITRB Intercept Transfer Relay B L2LOWD-B8
ITRC Intercept Transfer Relay C 421,0WD-B8
@ .- Local Area Relay 4241WD-B1
IER Line Blind Relay s e L 2L 0WD-E9 ]
LFR Line Following Relay o0 h240WD-B11 :
LM Lower Notch Magnet b b L 2L0WD=BY
L5R Line Shunt Relay ... h2LOWD=Bl, N
LUR Line Unblind Relay e L2L0OWD-B2
LURB Line Unblind Relay B L210WD-B9
MER Monitor Blind Relay _ F L2l OWD-B19
MER Memory EOM Relay . L24L0WD=-B19
MLE, Monitor Line Relay (Polar) ST L2 LOWD-BT
MRE Monitor Reset Relay - :h2l1WD-B8
NRL Nunbering Relay 1 L240WD-BY
NR2 Numbering Relay 2 . .. L2LOWD-BT7
. NE3 Numbering Relay 3 Lo+ L2LOWD-BT
NRY Nunbering Relay L : L2L,0WD=B7
NR5 Numbering Relay 5 L2LOWD-BT
OH O0ff Hook (Relay) SD70906~01-B2
ONHR On Hook Relay L2L0WD=B5
PEM Pull Back Magnet L2L0WD=EL5
PERA Pull Back Relay A L2L0WD=B1l,
FERB Pull Back Relay B L2LOWD-B1L
@ = Pull Forward Relay 4240WD-BLl
FMR Pseudo Mnemonic Relay L2i1WD=-B1
PR Permutation None Relay L2LOWD=BL,
PR Permutation Zero Relay 420 0WD-BL :
._ F1R Permutation One Relay 421,0WD-B5 e
P3R Permutation Three Relay L 21 OWD-B6 !
(No. Three Hole of 1 to 5 Group)
(Space)

{Note A) In Detached Schematics
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Send Set Relays (Continued)

. Relay Code

hyen
PP6R2

ROR

RSR
R
R6
R6A
RT

REB
SALA
SALB
sl
SR
S5

=10
TCFR

TOHA
TCHR
TORA

TOTR
TRR
TER
TTR

UNM

Relay Description

Permutation Seven Relay

Permutation Zero and Six Relay
Permutation Zero and Six Relay 2
Permutation Zero, Six and Eight Relay
Permutation Zero and Seven Relay 1
Parmutation Zero and Seven Relay 2
Permutation Zero and Seven Relay L
Fermutation Six and Seven Relay
Permutation Six and Seven Relay 2
Receiving Relay

Reset Relay

Run Out Magnet

Rub Out Relay

Rub (ut Heset Relay

HReset Relay

Recognition Relay for Zero Hole
Recognition Relay for Six Hole
Recognition Relay A for Six Hole
Recognition Relay for Seven Hole
Recognition Relay A for Eight Pierce
Recognition Relay B for Eight Pierce
Sending Alarm Relay A

Sending Alarm Relay B

Sending Line Relay (255)

Start of Message Relay

Selecting Manual Switch

otop Run Relay

Service Test Center Relay
Tape Check Format Relay
Tape Clamp Relay
Transmitter Off Hook Relay A
Tranemitter Off Hook Rela
Time Out Relay A (15 Eﬂﬂng
Time Out Relay B (45 Sec,)
Torn Tape Relay

Timer Reset Relay
Translator Shift Relay

Tight Tape Relay
Unsent DDD Number Relay

Upper Notch Magnet
Upper Notch Memory Relay 47
Receive Set

Confirmation Relay

el

Specification 603255
June 1, 1962

Location:(Note A)

424,0WD-BL,
L24,0WD=-BL,
424 0WD-B18
424 0WD-Bl,
L24,0WD=BL,
L24,0WD-BL
L24,0WD-B18
L,24,0WD-BL,
42,0WD-B18
424,0WD-E10
1,24,08D-B22
L4240WD-B3
4,2/1WD-B10
4241WD-B10

42/1WD-B8
“4,2L,0WD-B2

L2L0WD-82
L2L0ND=B2
L24L,0WD-B2
L24,0WD=B2
L240WD-B2
L2L0ND-B22

L2LOWD=-B22

L,2LOWD=BT
L2IAWD=B2
42LOWD-E1,
B15
42L0WD-B3
L2L0WD-B17

T 42L0WD-B18
* o 4 24,0WD=B3

L2LOWD-B5
L 2L0WD=812

L2 LOWD-B21

L2L0WD=821
L2KhOWD=-B21
42L,04D-BG
421, 0WD-B5

424,0WD-B16
L,21,0WD=-B13
L240WD-E13

L21,2D-52,
4,24,3WD-B2

B3

(Hote A) In Detached Schematics
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l Receive Set (Continued)

Relay Code Relay Description ILocations (Note A)
PSR Printer Switch L2L3WD-B3
RIR Receiving Line Relay L2, 2WD=E1,
L2L3WD-B1
ROH Receiver Off-Hook Relay L24,2WD-B2,
L24L3WD-B2
SLR Sending Line Relay L2l 2WD-B2,
w}m_EE v
TABLE II-3
STEPPING SWITCHES
Switch Description Locations#
CCss Control (Punch) Circuit Stepping Switch 420 AWD-B1
arc 1 - L2LAWD=E1
arc 2 not used
arc 3 - 6 L42/1WD-B1
EASS End of Address Stepping Switch 521 1WD-B5
. arc 1 L2L1WD=-B5
arc 2 = 3 not used X
arc L L2IAWD=E5
arc 5 = 11 L2l 1WD-B6
arc 12 not used =
INSS Intercept Stepping Switch L2L0WD-B1
arc 1 L2L0WD=B1
arc 2 p— L2LOWD=Bl,
arc 3 "~ L24,0wWD-B2, B9
are L not used b
are 5 L2,0WD-B6
. arc 6 - 10 . L24,0WD=BT
IN3S Lower Notch Stepping Switch L2L0OWD-B9
arc 1 =2 L2LOWD-E9
are 3 = 4 L2L,0WD-E8
are 5 L2L0WD=E18
SESS Start of Message and End of Message
. Stepping Switch L2IAWD-B2
arc 1 = 4 L241WD-B2
arc 5 = 12 L2LIWD=-B3

(ote A) In Detached Schematics
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® | TABLE II-4

ACTUAL WIRING DIACRAMS OF UNLTS

. Description and Teletype Code WD Number - i
Electrical Service Unit, LESUS6 L205WD
Flectrical Service Unit, LESU58/256 & 58/257 L206WD
Electrical Service Unit, LESU57 L211WD s
Keyboard, LAK20 (See LARPS0L) 421 3WD
Pull Back Transmitter Distributor, LFID1 4,215WD
. Pull Back Transmitter Distributor Base, LFXEL 4L,216WD
LCL1 24 Hour Timer L218WD
Pivoted Head Card Reader, IRl L 2223D
TU LF18RA Stunt Box AGN L22D
TU LP8CRA, 81 RA Stunt Box AGR, AGF, AGQ 4L228WD
145486 Base Assembly, LBAC227 \ L229WD
144970 and 144980 3.0.F. L230WD
Tape Printer Keyboard, LTPKL 1,231WD
Page Printer Cabinet, LAC215 = K23LWD
Tape Printer, LTP ~ L235WD +
Flectrical Service Unit, LESU59/256 & 59/257 4215WD
LARPS01 (See LAK20)- L136WD
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=

SECTICN III

ADJUSTMENTS, SPECIAL REQUIREMENTS, AND LUBRICATION

A. ADJUSTMENTS

1, The adjustment procedure for the individual components in the send and
receive sets is deseribed in their respective specifications and
bulletins listed in Table II-1. All components shall be properly
adjusted and lubricated and shall conform to all the special require-

. ments as specified in the individual publications before assembly into
their respective cabinets. All standard Teletype adjustment procedures
such as positioning of the keyboard, transmitter, printer, and
reperforator; aligmment of shafts; engagement of gears; fitting of
cabinet parts; ete. shall be conducted for all Automatic Line Switching
System equipment. '

B, SPECIAL REQUIREMENTS

1. The following special adjustments must be met to insure apﬁim:m
operation of the Automatic Line Switching System:

a. Printer Universal Contact Timing Adjustment

. (1) The normally closed universal contact on the printers used in
: the Automatic Line Switching System shall have a spacing pulse
length of 48 to 52 milliseconds at 100 WFM operation (356 to
386 DXD divisions at 100 WPM). The normally closed side of :
the universal contact Modification Kit 163146 is the side il
mounted toward the front of the printer.

(2) Adjustment procedure to cover the above requirement is
described in Specification 68225, PP

b, Alarm Panel (145250) See L240VD

. (1) The alarm panel includes a 45 second delay timer for message
interruption alarms and an 11 second timer for dialing failure
alarms, OSetting the one potentiometer on the alarm panel will

adjust both parts of the timing circuit.
(2) The timer adjustment shall be made as follows:

(a) Rotate the potentiometer shaft clockwise as far as it

. will go.

(b) Start a sample message tape correctly prepared with
S, address, ECA, text, and EQM through the LFXD in the

. standard manner.

(¢c) Stop the LFID on some mmber in the address, The time
lapse between stopping the LFXD and the sound of the
Dialing Failure Alarm should be greater than 15 seconds,
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[+ 1)

d.

(d) Reduce this time lapse by rotating the potemtiometer shaft
in the counter—clockwlse direction mntil an 11 to 13 :
second time lag is obtained when the LFID is stopped during
dialing of a telephone number. The 1l and 45 second timers
are now set, : :

Circult Assurance = See A240WD

(1) The eireuit assurance detector in the send set shall look for
g pominel 50 millieecond incoming spacing pulse from the recelve
get during message tranamission. The detector shall be adjusted
to accept these incoming spacing signals from the receive set
without setting off en alarm only if they fall within the limits
of 35 to 65 milliseconds in length and are recelved at least once
every 500 milliseconds. The alarm contacts in the dry reed relay
pack (e part of the cireuit assurance detector) shall close to
initiate &n alsrm if the signal to the send set does not comply.

(2) The adjustment procedure covering the above requirement is
described in Specification 60,181S. :

Transmitter Distributor

(1) The oil reservoir on the transmitter distributor LFXD]1 and LFXD2
mst be filled upon installation of the unit on itse base in the
LAAC230,

2. Detailed Check Procedure

Ba

This gection conteins test procedures for checking the operation
of Autcmatic Idne Switching System send and receive sets. The test
procedures are arranged in the sequence 1o be followed if complete
testing is to be performed. The following sub-peragrephs tontain
notes and precautions which apply throughout this section.

(1) When cleering an alarm condition, the RESET push button shall
be operated with the LFXD stop-run switch in the stop positdon
and the tape either removed or in a blank position so that all
eircuits will be properly conditioned for transmission. (This
is an operating precaution only.) After RESET, all red lamps
on the key and lamp panel will be extinguished. *- <

(2) When placing a tape in the LFID or repositioning the tape after
an alarm condition, the blank leader or SOM control hole of the
message tape must be placed over the sensing pins of the trans-
mitter, If this is not done, the tape check alarm may be
actuated.

(3) The TIMER DISABLE key 4in the Alarm Panel shall be in the
NORMAL position so that the 11 and 45 second timers will be
effective in all checks (unless otherwise instructed).

(4) The TRANSMITTER key on the key and lamp pansl ghall be in the
NORMAL position for all tests (unless otherwlse instructed).

(5) The send set circuitry normally resets automatically after a
message has been processed. Cperation of the RESET push
button is required to clear an alarm conditiom.
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(6) After each test is completed, return the STOP-RUN lever on
the LFXD to the BTCOP position., Diecard the used tape unless
. otherwise instructed.

(7) The pierced holes made by the LFXD in the message tape shall
be checked to insure that they have been properly inserted
and sensed, The location of the pierced holes is indicated
in Figures IV-1 and IV-2.

(8) Throughout this section references are made to a correctly |

prepared test tape, See sample tapes illustrated in L2L1WD. i
. These are representative of the tape format only. For actual d

operation, the field maintenance man will have to prepare his :

own tape., The mmber and type of addresses and text to be

used will have to be decided upon for the particular test and

location of the equipment. To call a receive set located in

the immediate area of the send set will be of help in servicing

the equipment, The printer copies shown in L2L1WD-D section

are for the illustrated tapes. Since the field maintenance

man's tape will not be punched identically with the illustrated

tapes, only the printer copy formats should be compared. The

results given in this section are for normal equipment operation.

. b. Tape Preparation Test
(1) Equipment Tested e
fag Codomat, LR1 Uas
Clock, LCL Sl gl
Ec; Keyboard, LAK20 B :

Reperforator, LARPEOL
(e) Tape Preparation Panel

(2) Operate s master power switch on the LESU56 and the power
switch at the front of the send cabinet to the "ON" position,

(3) Keyboard Push Button Function Checks = Prepare tapes as
. directed and compare with corresponding segments of L2L1WD=D6
and DY, '
(a) Loecal area telephone number (compare control levels only - 0,6,7)
1, Depress lLocal Area button.

Depress Figures Key 1 time.

[ [b]
®

3. Depress Elanks Key 10 times,
4. Depress Letters Key 1 time.
. (b) Distant area telephone number (compare control levels only - 5’5,«7']"

1, Depress Distant Area button,
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(e)

(d)

(e)

(£)

(g)

III-L - Specification 603255
yJune 1,.1962 %

]

2. Depress Figures Key 1 time, " i

3. Depress Blanks Key 10 times.

L, Depress Letters Key 1 time.

Pseudomnemonic (compare control levels only - 0,6,7)
1, Depress P3MN button.

2, Depress Blanks Key 10 times, (Only & holes will be
punched in the eighth level of the tape).

3. Depress PSMN button.

Lo Depress Letters Key. (Only 1 hole will be punched
in the seventh level of the tape until the PSMN
button is reoperated).

Call Directing Code (compare control levels only - 0,6,7)

1, Depress CDC button,

2, Depress Blank Key 3 to 10 times.

3. Depress Letters Key

Start of Message

1. Depress SQM Key.

End of Address

1. Depress EQA Key. £ _

. NOTE: The mnemonic code will vary per the station
on test and the time will vary per the setting
of the clock. P
End of Message
1. Depress the EOM Key.
NOTE: Depending respectively whether the tape
tion panel is wired per the "P"
or "N" options, EOM will be either
letters, CR, six IF, and four N's or CR,
LF, Figures, V, letters CR, six LF, and
four N's., The accompanying control level

code holes are indicated in 424IWD=-D6 and
D7.
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(h)

(1)

(3
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Rubout and Backspace
1, Depress Rubout key approximately 30 times,
2. Depress Backspace key 30 times.
3, Depress Rubout key approximately 10 times.,
Le Check to see that the first two charactera reperforated

do not have an elongation of greater than + 010, i

(See Specification 60,048S). i
Local Carriasge Return

1. Depress Iocal CR key and check to see that the
typing unit resets to the left margin,

Lacal Line Feed

1. Depress Local LF key and check to see that the
typing unit feed paper out. '

(4) Preparation of a Standard Message Using the Codomat

(a)

(b)
(e)

(a)

(e)

(£)
(g)

(h)

Depress the feed out key until about &" of tape is fed
out.,

t.

Depress S0 key.

Select one or more Codomat cards with distant or local o Toeis
telephone nurbers and pull them successively down into

the reading head of the Codomat. (Pull only one card

into the reader at a time and wait for its automatlc

ejection before pulling down another card-or operating

the keyboard).

After all addresses have been punched in the tape,
depress the EOA key. A A

NOTE: The time punched in the tape must. agree with the
time shown in the clock windows,

Perforate the Text from the keyboard., The text will
always be started off by keyboarding carriage return and
line feed into the tape immediately after EOA.

Depress the EOM key.

=

Feed the tape out of the punch by depressing the feed
out key.

Check the tape prepared with the samples tapes illustrated
in 4241WD-Dé and D7.
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(1) Fun the prepared tape through the LFXD and check the
; monitor and receiving printers copies, The monitor copy - ot
will be the same as the receive copy on the first trams- . = |
._ mission and will contain only the called address mnemonic . S
. code on each successive transmission of the message after: '
: the first, ;

(5) Depress any one of the four red push buttons on the keyboard -
Local Area, Distant Area, PSMN or CDC, This will disable . :
the remaining three push buttons and also the S5CM, EOA, E(M,
; Feed=Out, and Rubout keys on the keyboard., Repeat for all PR
.__ three push buttons. e

._,_-_-

(e S e S

¢. Message Processing Test

(1) ‘Gerete thm master power switch on the LESUS6 and the power
switch at the front of the sernd set cabinet to the "ON“

position,

(2) The timer switch in the Message Processing Panel shall
thrown to the "Normal" position, ooy e B

B T e I T L I

(3) With the LFXD Stop-Run switch in the "stop" position, press
the "Reset" button on the send set key and lamp panel.

. (L) Insert a test message tape correctly prepared with SCM, |
: addresses, EOA, TEXT, and EOM into the LFXD by placing its . el
leader under both tape lids, Move the ST=Run switch on the :
LFXD to the "Run" position, S
(5) The tape will be advanced until the first "letters" combination
is read in SOM, The lower feed wheel will then be stopped
and the excess leader tape will be run out of the transmitter
by the upper feed wheel activated by the run-cut magnet until
the tape becomes taut between the upper and lower feed wheels.
The taut tape trips off the tight-tape lever on the upper tape
1id de-energizing the run out magnet. The upper feed wheel
. : will then be latched due to the de—energization of the run out
; magnet, In the latched position, the carriage return character
of the SOM sequence will be directly over LFID sensing pins,

(6) The tape will be advanced in normal fashion while searching for
the first unsent address, When detected, the sending station
will go off-hook and present the address to the Data
Set 15441 one digit at a time to establish a comneoction.

. While presenting the complete telephons mumber, the tape will
. be marked (edge pierced) in line with the Figures character
immediately preceding the dialed mmber to record the attempt.

(7) Upon receiving the answer back to the phone mmber, the LFXD :

. ! will read and transmit the mnemonic of the dialed mmber, After
the Space character of the transmitted mmemonic, transmission :

will be stopped while the send set awaits confirmation of the

sent mmemonic code from the terminating station, A terminating

: =+ __.'_,'_'
H :
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(8)

(9)

(10)

(11)

(12)

customer designation set up in the receiving printer stunt
box, therefore receipt of confirmation indicates that a
station with the correct customer designation has been
reached, The monitor printer as well as;the receiving printer
will have printed the sent mnemonic code, Confirmation is
recorded in the tape by piercing a hole at the sixth level.

:

The tape will be pulled back to the reference position after
confirmation is recorded, and the LFXD will transmit all

five level coded information without control codes in the
zero, six or seven levels including all regular mnemonics,
EOA, Text and ECQM, When dialing addresses containing pseudo-
mnemonic codes and CDC's, pull-back will not occur immediately
after confirmation to the pseudomnemonic code. In this case
the tape will be stepped along immediately after confirmation,
and 211 five level coded information which has a six level
control code will be transmitted until either a new addressee's
telephone nmumber of EOA is read. The CDC's which are marked
by the six level code holes are thus transmitted at this time
and then the tape will be pulled back as indicated above for
transmission of all regular mnemonics, EQA, Text and EQNM,

In a multiple address tape, the tape will be pulled back after
transmission of the four N's of the EGM until either all -
addressees have been successfully reached and received the
entire message within three attempts or the message has been -
delivered to intercept within six attempts. Upon this pull
back operation immediately following ECM, operation reverts to
paragraph o.(6) above, e

On the last pass through the tape, the storage eircuitry of the
send set which records that there is or is not an uncalled
address remaining in the tape, will find a six~level pierce
with each address indicating that confirmation has- been
received from all addressees. The tape will not be pulled back
when ECOM i= reached, The message processing circuitry, having
recorded that there are no more uncalled mmbers will cause the
transmitter to step the tape on, in search of a new message and
operation reverts to paragraph c.(5)., If instead an end of
tape is sensed, the torn tape light will come on and the LFiD
will be stopped. Similarily, if the tape becomes taut between
the punch and transmitter and actuates the tight-tape lever,
the transmitter will be stopped.

Move the ST-RUN switch on the LFXD to STOF, This will
extinguish the torn tape light, if lighted. Remowve the tape
from the transmitter,

For a multiple address tape, the send set printer will copy
the complete message on the first transmission only. On
succeeding calls, only the called station mnemonic (and related

"
"
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CDC's if it is a pseudomnemonic) will be printed in the
send set copy.

. (13) Check complete operation per L2L1WD,
d, Intercept Dialing Test (No Confirmation) .

(1) Block the CFR relay in the Message Processing Panel in the
unoperated position. This will prevent piercing of the tape
in the six level which normally occurs upon confirmation,

. - (2) The timer switch in the Message Processing Panel shall be
operated to the "Normal® position.

(3) With the master power switch on the LESU56 and the power
switeh at the front of the send set cabinet in the "ONY
position. and with the LFXD switch in the "Stop" position,
press the "Reset" button on the send set key and lamp pansl,

(4) 1Insert a standard message tape under both lids of the LFXD

and move the LFXD "ST-RUN" switch to the "RUN" position,

The tape will be advanced until the first "letters" combination

is read in SCM., The lower feed wheel will then be stopped and

; the excess leader tape will be run out of the transmitter by

. the upper feed wheel activated by the run out magnet until the

tape becomes taut between the upper and lower feed wheels,

The taut tape trips off the tight<tape lever on the upper tape

1id de—energizing the run out magnet. The upper feed wheel

will then be latched due to the de-energization of the run out

magnet, In the latched position, the carriage return character

of the SOM sequence will be directly over the LFXD sensing pins.

(5) In processing the tape, the LFYD will advance the tape in
search of the first unsent address, When detected, the
station will go off-hook, and present the dial number
to the Data Set 15441 one digit at a time to establish the

. connection, The tape is pierced in the eighth level to record
the first attempt. i

(6) Upon receiving answer back, the LFXD will read and transmit the
mnemonic code of the dialed mmber, After the "space' character
at the end of the mnemonic,transmission will stop and the send
set will await confirmation from the terminating station., Due
to the block on the CFR relay, the tape will not be plerced to
indicate that the correct connection was made., Also the send
set circuitry will not be able to respond to the receipt of
confirmation.

(7) The 11 second timer will time out, the sending station will go ;
. "on-hook", and the LFXD will step the tape on in search of the £ oo |
next address, Operation will be the same and confirmation e

will not be recognized. When EOA is sensed, the tape will be

pulled back and stepped along by the LFXD in search of a new
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un=confirmed address, The process of calling and not
- recognizing confirmation will comtinue until each addresses *
18 marked with three edge plerces indicating three attempts =
. to call. The second and third pierces at the edge of the '
tape in response to the second and third answer back to the
same address will be one and two characters respectively to
the left of the first edge pierce.

(8) On the fourth (through the ninth) attempt to process a message
for the same address, the send set will dial the mumber of :
Intercept. The monitor and receiving printers will copy pifis
. INCPTAE (the AB is substituted for the customer designation.
i.e., DL - Delta Airlines, UA - United Airlines, etc.) Since
the CFR relay remains blocked, confirmation will not be
recognized and the 11 second timer will time out.

(9) Intercept will be dialed a total of six times and after the
last 11 second time out, the"Intercept Not Reached'alarm
lamp will light; the buzzer will sound; and the transmitter
will be stopped. After this test, return the LFXD switech to
the stop position. Remove the block from the CFR relay.
Press the reset button with tape removed from the LFXD to
clear the alarm condition., Save the tape for the next test

. procedure.

e, Intercept Dialing Test (No Answer Back) e
(1) Block the ABR relay in the unoperated position,
(2) Send the tape saved from the above test (containing three (3)

eight level pierces per addressee, but no six level pierces)
through the LFXD. e

(3) The Intercept station will be dialed but the“sénd set will
not recognize answer back due to the ABR relay block.

. (4) The 11 second timer will subsequently cycle the INSS rotary
switch in an unsuccessful attempt to reach intercept., After
six attempts, the alarm buzzer will sound; the intercept not

reached lamp will go onj; and the LFXD will be stepped.

(5) Return the LFID switch to the stop position. Remove the AER
relay block., Press the reset button with the tape removed to
clear the alarm condition. Save the tape for the next test

| . procedure.

(6) During this part of the Intercept Test, the monitor amd =
receiving printers will print nothing, and the tape will no i} :
receive any additional pierce holes. g : |

. £s ' Intercept Dialing Test (Completion)

(1) With no relays blocked, send the tape saved from above
through the LFXD, ! gL
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(2) The monitor will print INCPTAB, the mmber of the trouble

addressee, and the mnemonic code of the trouble addressee,
The tape will be pulled back and the mnemonic codes of all

. addressees will be printed followed by EOA, the text, and
ECM, If other addresses are included on the tape, it will
be pulled back for retransmission. The group of mnemonics,
EQA, text, and ECM will not appear in the monitor copy after
the first connection, but the INCPTAB, trouble number and
assoclated mnemonic code will be printed on the monitor copy
each time Intercept is called,

. (3) Remove the processed tape upon completion of the test,
g. Alarms and Special Functions
(1) Message Interrupted (45 second delay timer)

To Check: Start a correctly prepared test message tape using
the procedure outlined in the Message Processing Test, Stop
the message transmission during the text by moving the LFiD

switch to the Stop position, After about 10 secomnds move the

switch back to the Run position., Transmission will resume

with no misprint. Move the LFXD switch back to Stop again.

After L5 to 60 seconds, the Message Interrupted Lamp will light
. and the alarm buzzer will sound.

(2) Dialing Failure Test (11 second timer)

To Check: Start a correctly prepared test message through the
LFXD and stop the LFXD by moving its switch to the Stop position
during sensing of the telephone number, The Dialing Failure o e
alarm lamp and the alarm buzzer will come on after 11 to 13
seconds time out., Actuate the Alarm Cut-0ff key. Open the tape
1id and press the Reset button. The Dialing Failure lamp will
be extinguished but the Tape Check lamp may light. Press the
Reset button again, There will be no print out on either the
monitor or receiving printers. (lNote the Dialing Failure alarm
may arise only during the dialing procedure}., The 11 to 13

. second time delay length may be varied as.deseribed in Section
III by adjusting a potentiometer in the Alarm Fanel of the send
set. Adjustment to 11 to 13 seconds also adjusts the 45 to &0
second timer,

(3) Tape Check Tests

(a) Omission of S50 - Start a tsst tape correctly prepared
except for the omission of SCH through the LFXD, The
transmitter will stop after reading the first 0-7 control
hole combination, and the Tape Checlt Zamp and alarm buzzer
will come on., Operate the Alarm Cut-07f key, The monitor
and receiving typing units will n-t +iat. Open the tape
1lid and press the Reset button., .. . ..pe Check lamp and
. alarm buzzer may come on again, Precu the reset button again, Lo

(b) Omission of Address - Start a test tape correctly prepared
except for the omission of all acdresses through the LFXD,
The transmitter will stop after reading the EQOM; and the
Tape Check alarm lamp and the alarm buzzer will come on. The
monitor and receiving printers will not print.
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Omission of EOA - Start a test tapa“ii_ﬁnrmtlr prepared

except for omission of EOA through the LFXD. - The Tape FER

Check lamp and alarm buzzer will eome on at EOM and A%

the Wi e
LFXD will step. The meniter and resed pranters Wil

print the address and the message text only.
Reinsertion of Sent Tape = Start a correctly prepared =

tape which has been completely processed through the ! g
IFXD, The monitor and receiving printers will mot | 63 AT

print and the LFXD will stop on EQM, The Tape Check -
lamp and alarm buzzer will come on.

Omission of EOM — Start a test tape correctly prepared
except for the omission of EQM through the LFID. The -
LFXD will stop and a combination of Tape Check and
Connection Lost or Torn Tape lamps and the alarm buzzer
will come on when any of the following is sensed,  d

1., End of tape.
2. S(M of next message, :«-‘:

The monitor and receiving printers will print,"thn entire
message except EQM, : j

(L) Miscellaneous DOD Errors

(a)

(b)

(c)

(d)

Less Than Ten Digits - Start a tést tape which has a
nine digit phone number instead of ten through' the LFXD.:
The transmitter will stop after readirig the letters

character immediately following the phone mumber, and vl

the Tape Check lamp and buzzer will come’on. The
monitor and receiving printers will not print.

More Than Ten Digits - Start a test tape which has an
eleven digit phone mmber instead of ten through the

LFXD, If the first ten digits are a legitimate number,
the operation will be normal through dialing, answer back,
confirmation and tape pull-back, but.during tranamission
of mnemonic codes after this first pull back, the sixth
level confirmation pierce misplaced due to the eleventh
digit will be read in the wrong position, The LFID will
stop and the Tape Check and Connection Lost lamps and

the alarm buzzer will come on.

Nine Character Mnemonic Code - A tape having a nine
character mnemonic code will result in the same fallure

as above for the eleven digit telephone number if the
last three characters conform to the customer designation —
i.e., DI>, UA>, AL> etc,

Seven Character Mnemonic Code - Start a test tape which
has a seven character mnemonic code instead of eight
through the LFXD, The tape will be processed in the
normal menner and will be pulled back after EOM, Om the

o AT
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second pass, the LFXD will dial, pull back and stop %
after reading the 6 and 8 level pierce holes without a f¢
level pierce. The 6 level confirmation pierce was ;
misplaced as a result of omitting the eighth
character of the mnemonic code. The Tape Check and
Connection Lost lamps and buzzer will come on. The :
monitor and recelving printers will print out the message
and show the short mnemonic code,

(5) Connection Lost Tests

. (a) Circuit Assurance Alarm - Start a correctly prepared
test tape through the LFXD, During transmission of the

message test, remove the plastic cover of the REC relay
of the LESU57. Block the relay in either position,
After a 500 millisecond (% second) time lapse, the
Cormnection Lost lamp and buzzer will come on. FPrinting
on the monitor and receiver will be normal up to the
time of failure,

(b) Loss of Answer Back - Start a correctly prepared test
tape through the LFXD, After the dialing operation 1s
completed and answer back is received mamually move the
AER relay swinger to the unoperated position. The

. Connection Lost lamp and buzzer will come on.

(6) Torn Tape

(a) On Hook Condition = Run a blank tape through the LFiD.
The LFYD will continue to operate until the length of
tape has cleared the tape out pin, at which time the
LFXD will stop and the Torn Tape lamp will come on, The
buzzer will not sound, Ll

(b) Off Hook Condition — Run a correctly prepared- test tape
with the ECM torn off through the LFiD, When the tape

. out pin senses the tear, the LFXD will stop; the Torn

Tape, Connsction Lost, and Tape Checks lampsé, and the
buzzer will come oOf. '

(7) Transmitter Step Switch (Used for trouble shooting only)

(a) This switch, located in the Message Processing Panel,
will step the LFXD one character at a time after the
circuitry has been Reset, and with the Stop-Run switch

. of the LFXD in the Stop position.

(8) Timer Disable Switch (Used for trouble shooting only)

. (a) ‘This switch, located in the Message Processing Panel,
disables the 11 and L5 second timers and circuit

assurance, It is placed in the disable position only

when trouble shooting, Its action shall be cheglged by

o
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running tests g(1), 2(2), and g(5)(a) above with the
Timer Disable switch in the disable position.

In test g(1l), the message will be continued without any
error after the Stop-Hun switch has been returned to the -
Run position after a 75 second wait,

In test g(2), the LFXD will stop immediately after sensing
the error, but the Dialing Failure lamp and the buzzer
will not be actuated after a 15 second wait.

In test g(5)(a), circuit assurance is inoperative and the
set will operate normally.

Upon completion of the test, return the Timer Disable
switch to the Normal position.

(9) Transmitter Key

(a)

This key, located on the send set key and lamp panel,
has four positions with functions as listed below,

1, HNormal - Used for standard sending operatlons.

2. Stop For Priority - If moved to this position

during the sending operation, the LFXD will stop
after sensing the last character of the EQM code.
No pull back in search of a new address will occur.
If moved to this position before transmission has \
started, delivery of the message will be made to .
one distination only.

3, Hold - In this position the LFXD will stop on M
after delivery of the message to all:raddresses,

L, Monitor — In this position the monitor prints the
five level Baudot coded intelligence read by the
LFXD as long as the "Resot" key is held depressed,
This is a tape intelligence checldng device which
does not transmit the information to the line, and
does not check control code holes, The Reset bution
rust be held down during this check,

(10) Call Teleo

"I. (a)

(b)

To call the serving test center (STC), the Call Telco
key will be operated. '

Operation of this key will cause all timers to be

dissbled on receipt of answer back, Operation of the 1
_key will also disable the torn tape alarm #6 and #8 5,
level piercing magnets, and circult assurance, Operation

of the key also connects the typing undt of the send set
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to the receiving loop of the sand.ing station until
the station goes "on-hook", .

Place a test message tape correctly prepared except
for omission of ECM into the LFXD, This tape must
contain the DDD number of the STC statlon,

Operate the Stop=hun switch of the LFXD to the Run
position,

The LFXD will handle the tape in the normal manmer, It
will keep redialing the number until it receives an
answer back at which time the timers will be disabled.

The LFXD will automatically send the mnemoniec code of
STC and will stop for confirmation., The LFAD will then
walt indefinitely for receipt of confirmation since all
timers are disabled.

STC send back confirmation.

The send set sends the message to STC until tight tape
or end of tape is reached or until the send set operator
moves the LFXD switeh to the Stop position,

STC may instruct the operator to operate the XMSN test
key to "loop back" the Data Sets 15481.  Under.

this condition, the send set printer is conditioned to
receive a message from the serving test center, This
feature may be tested by instructing the.STC to transmit
nfigures” and "S" characters causing the send set bell
to operate,

STC instructs the sending station being 1;351:,&4:1 to
restore JMSN key to normal. :

Send set operator inserts the tape with EOM into the
LFXD and as the LFXD reads and transmits ECM, it causes
the send set cireuitry to go back "on-=hook",

The EOM or operation of the Reset button shall cause the
Call Teleco relay to release and return the logie circuitry
to normal,

(11) No Answer Back Test (11 second timer)

(a)

Block the AER relay in the unoperated position, Run a
correctly prepared test messags tape through the LFID in
the normal manner. The first address will be dialed, but
because answer back cannot be recognized, the send aat
will wait for the 11 second timer to time ocut and it will
then step the tape to the second address. This procedure
will repeat for the entire number of addresses on the

i
|
'
|
H
|
|
i
r
|
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tape, After several dialing attempts, remove the ABR
relay block and the tape will then be processed normally.

. (12) No Confirmation Test (11 second timer)

(a) Block the CFR relay in the unoperated position., Run a
test message tape through the IFXD in the normal manner,
During the course of normal operation, the LFXD will
pause immediately after sending the dialed address!'
mnemonic code., Since the send set clrcuitry cannot
respond to confirmation, the 11 second timer will time o,

. out; the send set will go back "on=hook!; and the LFXD
will step the tape on in search of the next address,
The esalled station mnemonic code will be printed on the
monitor copy. After several attempts, umblock the CFR
relay and allow the tape to be processed in the normal
manner.

(13) Tight Tape Operation Test

(a) Prepare a test tape according to the standard ‘format
with only one address and using the keyboard of the
send set on test. Do not tear the tape off the LARP
after EQM is punched and do not depress the feed out

® ke

(b) Start the tape through the L¥iD. The tape will be i
processed until the tight-tape between the LARP and the
1FXD has 1ifted the Tight-Tape Arm of the LFXD causing )
it to stop. No alarm will be actuated unless the a2
condition is maintained for a sufficient length of time
+o actuate the L5 second message interrupted timer.
Operate the keyboard one character at a time to feed out
enough tape for EOM of the tape to clear-the LFXD sensing
pins., The print out on the monitor and receiving set
printers will be normal with no error introduced as a

. result of the low speed operation,

(14) Reset Button (Located on the Send Set Key and Lamp Panel)

(a) Since the send set is reset preceding and following all
tests, 1t is not necessary to test this operation
separately.

(b) Proper operation of the Reset key requires that the Stop -

® Run switeh of the LFXD is in the Stop position and that
either no tape is in the reader or a blank will be read,

. (15) Manual Resend Test .

(a) Prepare a tape with two separate test messages, =

(b) With the send set circuitry Reset, place the tape under
the two tape 1lids of the LFXD such that the text portion
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of the first message is over the transmitter's sensing
pins, Close the lids,

. (¢) With the Stop-Run switch of the transmitter remaining
in the Stop position, push the Marual Resend button on
the Key and Lamp Panel and hold it depressed until the
LFXD stops. The transmitter will step the tape past
the EQM of the first message and contimue until SOM of
the second message is read., Then the LFXD will stop.
Release the Manual HResend button. No alarm will sound.

. (d4) Open the tape 1id over the LFXD sensing pins and

reposition the tape to the address that is to be called
again, In repositioning the tape, make certain that the
first character of the address, not the figures character
is placed over the sensing pins. Close the 1id and move
the Stop-Hun switch to the Run position. The LFiID will
then function normally to dial and send the message to
the address in question. If there are unsent addresses
on the tape, these will be dialed and sent in the usual .
manner, The monitor and receiving set printers will
follow the normal pattern.

. {16) XMSN Test

(a) The transmission test key located on the LESUST of the
send set is operated to apply a ground to terminal A-36
of the send station and pull up the T relay in the
sending portion of the Data Szt 15441, The OGN - L e, P
test key is to be operated only upon direction of
the serving test center (STC),

(17) Bell Signal s
(a) Prepare a test tape according to the standard’ format
with some upper case S's ("figures", SS3.., etec.) in

. the message text. N S

(b) When this tape is transmitted, the bell on the Main
Distribution Panel of the send set and the bell on the
shelf of the receive set will sound during the time the
upper case "S!'s" are being read. The printers do not
print while the bell is ringing.

(¢) Operation of the send set signal bell alone may be !
. checked by running a tape with upper case 35's through ;
the LFXD with the transmitter switech in the monitor '
position and the Reset button depressed. The bell will
sound whenever an upper case 3 is read,

(18) TU Interchange (Option)

(a) By operating the TU Interchange key in the receive set,
the receiva set printer will be electrically replaced by
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an associated send set printer. The FPS cable must be
sonnected from the send to the receive set, This will
allow an operation such as replacing paper in the
receive set without turning away incoming traffic,

(19) Paper OQut Switch

(a)

(b)

Remove the paper from a recelving set printer. The
yellow busy lamp will go on in the receiving cabinet

and no new messages will be received. A message in
process will be received through EOM (NNNN) before the
busy lamp comes on, Replacing the paper will extinguish
the busy lamp and the receive set will accept incoming
messages again.

In stations containing the typing unit interchange
option, removal of the paper from the send set printer
which is accepting the incoming messages of a receive
set will also cause the yellow lamp in the receive set
to light immediately or upon completion of a message in
process, Mo new messages will be accepted and operation
can be restored to normal by réeplacing paper,

(20) Busy lamp (Receive Set)

(a)

(b)

(21) XMSN
(a)

With the power on and with no inecoming message, operate
the Busy key in the receive set. This will cause the
yellow Busy lamp on the receiver to light, The recelive
station is made busy and no traffic will be recelved,
Return the busy key to the normal position.

While the receive set is receiving & message, operate
the Busy key. The incoming message will be received
through EOM, As soon as the receive set goes "on-hook",
the Busy lamp will light and the station will’ not accept
new incoming traffic,

Test

The transmission test key in the receive station provides
a ground to terminal A-32 of the receive set and pulls
up the T relay in the receive portion of the Data Set
15441 . The X}8N Test Key will be operated only
upon direction of the serving test center (STC).

(22) Maintenance Switch Test (Receive Set)

(a) With the maintenance switch in the "Normal position, the

(b)

copylights will be operated by the receive set, Off-On
switch at the front of the cabinet,

With the maintenance switch in the "Off" position, the
copylights will not light.
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(¢) With the maintenance switch in the "Maintenance On"
position, the copy lights will light and remain on as
long as the cabinet A.C. power cable 18 plugged inte
a live outlet, -

¢, Lubrication

1., The specifications and bulletins listed in Figure II-1
include lubrication of the various components of Automatic
Line Switching System, A1l units shall be lubricated in
conformance with these specifications.

2, Special lubrication points are indicated below:
a, Stepping Switches

(1) The relay panels mounted in the lower compartment
of the send set contain a total of five stepping
switches., These stepping switches (LN3S in the
Message Processing FPanel, INSS in the Intercept
Panel. CCSS and EASS and SESS in the Tape Preparation
Panali require periodie lubrication due to their
mechanical operation, Failure to lubricate these
switches could result in their destruction.

(2) Lubrication Bulletins, mumber 11 ard 15, issued by
Automatiec Electric Company; lorthlake, I1lincis;
U.5.A., supply the necessary lubrication information,

(3) t8 and lubricztion information on stepping switches
is availsble in BSP 026-720-701 and BSP 026-720-801.
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. SECTION IV ?

MANUFACTURING INFORMATION
Q. ==

1, All units shall be marmfactured in accordance with released prints,
bills of material, wiring diagrams, engineering specifications, and
bulletins,

2. The units shall withstand a 500 volt DC breakdown test between their -
. respective terminals and frame.

3« All screws and nuts shall be tight and free from burrs. Springs shall
be securely anchored,.

L4e All parts shall be free from corrosion,
5e All soldered connections shall be tight and free from corrosion.
6. All moving parts shall be free of binds, :
7. The wiring shall conform to applicable wiring diagrams,
. B. DETAILED
1. Assembly

a. Refer to Bulletin 250B for assembly of Automatic Line Switching
System send set components into their respective cabinets, s T

b. Assembly of the Automatiec Line Switching System single receive
only set is not complex and is similar to assembly of other RO
sets, Refer to Bulletin 217E. et

¢c. Assembly of the three lewvel receive only cabinet and equipment
used in the Automatic Line Switching System is described in
. 6008835, A pictorial description of Automatic Line  Switching
System RO components and their arrangements in the single and
three level cabinets is given in 42L0WD and L243WD,

C. TEST REQUIRFMENTS
1. Standard

. a. Perform the regular factory inspection procedure of lamping out
wiring, checking wiring color codes, and determining that the
quality is in accordance with Teletype standards,

House for the Automatic Line Switching System Teletypewriter
Equipment, functional tests in all phases of operation should be
made io determine that operation is consistent with its deseription

in the Wiring Diagrams 4240WD, L2/,1WD, 4242WD and 424,3WD. The

. b. Since Teletype is acting as the Western Electric Distributing




Teletype Corporation IV=2 Specification 603255
R & D Organization June 1, 1962

specifications and bulletins applicable to the a;rstem components
are listed in Table II-1.

2. General Test Information

a, In the functional tests indicated below, it is important to note
that the "RESET" push button must be actuated every time a tape
is repositioned in the LFXD so that all circuits will be properly
conditioned for transmission. This is an operating precauticn
only. After "RESET", all red lamps on the key and lamp panel will
be out.

. b, When placing a tape in the LFID or repositioning the tape after an
alarm condition, the blank leader of the message must be placed
over the sensing pins of the transmitter, If this is not domne,
the tape check alarm may be actuated.

¢s The "TIMER DISAELE" key shall be positioned to "Hormal" so that
the 11 second and 45 second timers will be effective in a.ll
checks, unless otherwise instructed.

d. The "TRANSMITTER" key shall be positioned on "NCRMAL" for all
tests, unless otherwise instructed.

. €s The Send Station circuitry normally resets automatically after a
message has been processed, Operation of the "RESET push button
is required to clear out an alarm condition. Reset shall be
accomplished with no tape in the reader and with the Stop=Run
lever of the LFXD in the ®STOP" position. Tape can then be
placed in the reader, ) i '

f. MAfter each test has been completed, the Stop-Run lever of the
IFXD shall be moved to "STOP" and ‘|:.1'1E used tape dluﬂardﬁﬂ unless
otherwise instructed, = Ei o

gs« This test procedure has been written for operation with a minimum
table top test set up which includes an Originating Station, a
. Simulator for a data set and #5 ceniral office,snd a terminating
station., When a data set and its associated equipment is used
in the test set up, the results of certain test phases may vary
in acecordance with explanatory notes in the procedure. In
particular, it should be remembered that whcn the data set
and #5 central office simmlator is conditioned to recognize
only distant area disl numbers for transmission, local area
dial numbers will be sent to intercepi. Uanlssa otherwise
. noted in this procedure, set the simulator to operate on
local area dialing. Changes in procedure to sccommodate
testing with a Data Set 15441 and & #5 central office
similator are designated by & (#) sign.

. he Fiercing of the tape by the LFXD shall be observed to insure that 1
all pierces are properly inserted and sensed. The location of
the pierces is indicated on drawings on Test Tape No. l. The sixth
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Je

level pierce is shown as a square with a 6 marked in it., The
eighth level plerce 1s shown as a half square With an 8 marked
in it.: For satlsefaotory operation, test tapes must be asourate
with respect to the ten characters - per-inch requirement,

Special test egquipment which is used in the various tests is
indicated below: -

(1) Simulator TT-1745 - Used for local transmission testing,
Simulates the functions of the data set and #5 central |
office eguipment, o =

(2) Codomat Simulator XT=-1762 = A special comnector permitting
use of a send set without a codomat. The send set will mot
prepare message tape if it does not have a codomat or a
codomat simmlating comnector comnected into its circuitry.

(3) Cloek Simulator XT=1763 = A special connector which will
simulate the clock operation, The send set will operate
without either a clock or its simulator, but four blanks
will be left in the end of address function where the time
of day would normally appear.

(4) Western Electric, #166A1 Station Test Set,

The send set shall be finally tested with a Data Set 15441
and a #5 central office simulator. The following functional tests:
are required in this phase of testing: :

Ten Holes to the Inch he  mEa
Message Processing Test

Intercept Alarm Test (See No Confirmation Test)
Message Interrupted

Dialing Failure (See Call Telco Test) Tty
Transmitter Key, Stop for Priority v
Transmitter Key, Monitor
Busy Lamp

No Confirm Test

Circuit Assurance Failure
Miscellaneous DDD Errors (11 Digit Phone Number)
AMEN Test

Manual Resend

TU Interchange (FS) Test (When applicable)

Call Teleco Test

o s o T T P e —

HE R
L T WL D =] W
et Bt e e e e e e et W e N Wl

P T T, T, —

3., Detailed Test Information

This section contains test procedures for checking Automatic Line
Switching System outlying station teletypewriter equipment. The
test procedures are arranged in the sequence to be followed if
complete testing is to be performed. A directory to the alarms
and special functions covered is indicated below:
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NOTE: The customer designation (DL shown in this specification)
must be replaced in actual testing with the two letter
designation coded into the units being tested,

(1) Directory to Alarms and Special Functions

(a) Message Interrupted (45 second delay timer)
(b) Dialing Failure Test (1l second delay timer)
(e) Tape Check (EOA omitted)

(d) Connection Lost (Loss of Answer Back)

(e) Intercept Alarm Test (Intercept not reached)

. (f) Torn Tape

1. On-hook
2. 0Off-hook

(g) Transmitter Step Switch

(h) Timer Disable Switch

(i) Transmitter Key

(j) Call Telco (See Item No., 26)

(k) Busy Lamp

(1) Bell Signal

(m} No Confirm Test (11 second delay timer)

(n) No Answer Test (11 second delay timer)
. (o) Cireuit Assurance Failure

(p) Miscellaneous DID Errors

l, ¢ digit phone number
2. 11 digit phone number
3¢ 9 character mnemonic . |
L. 7 character mnemonic : |

(q) Miscellaneous Format Errors

. oOM omitted
DDD omitted
EOA omitted
« ECM omitted

H=alpo b=

(r) 11 Second Delay Timer Adjustment
(s) No Paper Switch Test

(t) Tight Tape Test

(u) Reset Button

(v) XMSN Test

Without data set
With data set

1.
2.

(w) Manual Resend

. (x) Maintenance Switch Test
(y) PS Test
(z) ™Call Telco" Test
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b. Tape Preparation Test
(1) Equipment TESTED

(a) CODOMAT, LRY

(b} CLOCK, LCL

(¢) LAK20 ,
(d) LARPEO1

(e) Tape Preparation Panel

(2) Fower Switeh On
. Motor Switch On

(3) Keyboard Push Button Function Checks, Compare Tapes.

(a) Depress Local Area and Figs.
Button and repeat "Blanks",
Clear with "Letters".

See Figure IV-la.

(b) Depress Distant Area and Pigs,
Buttons and repeat "Blanks".
Clear with "Letters",

. See Figure IV-lb.

(¢) Depress PSMN (Pseudomnemonic)
Button and repeat "Blanks".
Clears automatically after
Eight characters are perforated,
SEE Figu.t‘ﬂ Iv-‘lﬁ-

(d) Depress CDC (Call Directing Code)
Button and repeat "Elanks", '
Clear with "Letters", B 7rals:
See Figure IV-1d i<

(e) Depress SOM (Start of Message)
. Button. See Figure IV-le.

(f) Depress EOA (End of Address)
Button. NOTE: The mnemonic
¥Will vary per requirements and
The time will vary as the clock
Changes, OSee Figure IV-1f,

. (g) Depress EOM (End of Message)
Button., See Figure IV-=lg.

(h) Depress Rub=-0Out Button,
. (One "rub-—out" for each
pepression) See Figure IV-1h,

(i) Depress Backspace Button after
Feeding out tape » Operate at
Ieast 10 times,
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(4)

(5)

(6)

(i) Depress local carriage return huﬁ;pn. Carriage return must
operate in normal manner, -

(k) Depress local line feed button. Line feed mst function
in normasl manner, :

Preparation of a standard message using the Codomat (IR)

(a) Depress Feed Cut Button
And Feed COut about EBE"
of Tape.

(b) Depress SOM button,

(¢) Select Codomat Card for
Given distant area and
Insert.

(d) Select Codomat Card for
Given local area and
Insert.

(e) Select Codomat Card for
Broadcast circuit and
Inseart.

(f) Select Codomat Card for prin :
Station on the broadcast IR,
Circuit and insert,
Repeat for second station.

(g) Depress EOA button, i
NOTE: Time punched in
Tape must agree with the
Time shown on ‘the clock
Windows).

(h) Perforate TEXT from
Keyboard.

(1) Depress EQM button,

(j) Feed tape out with feed
Out button. NOTE: Refer
To Test Tape No. 1 for
Representative tape.

Run the prepared tape through the LFXD and check the
receiving printer copy.

Depress any one of the four red push buttons on the keyboard,
local Area, Distant Area, PSMN or CDC switches, This will
disable the remaining three switches and also the S0M, EOA,
S0M FEED-QUT and RUB-OUT switches on the keyboard. Repeat
this procedure for each of the other three switches,




i
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(7) Punch In Use Light - The indicator light on the left side of
; the ASH cover door shall light during the punching of SCM,
EOA, EQM, and Codomat operation, The light shall extinguish
. after the tape punching of the above information is complete.

(8) End of Line Light — The indicator light on the right side of .
the send set cover door shall light when the margin indicator
reaches 65 + 2 = 2 margin mark, and shall extinguish when :
carriage return is depressed,

(9) Ten-Holes-to-the-Inch Test - The ten-hole=to-the-inch i
. requirement must be met in the completely assembled send set.

(a) Depress Rub-Out key.

(b) Depress Blank key 9 times,

(¢) Repeat (a) and (b) a total of 5 times,

(d) Check this tape with the ten-holes-to-the-inch gauge
95960, The lead hole of the tape shall be placed over
the small hole at one end of the gauge. The hole 5"
away shall fall completely within the large gauge hole,

¢, Message Frocessing Test

. (1) Power switch on.
@& Motor switches on.
Timer switch on "NORMAL" (on Message Processing Panel)
IFXD ST-RUN Lever on Stop. (Middle position) -
Press "Reset" button. (On key and Lamp Panel)
INSERT TEST TAPE NO. 1 (Standard message) with blank leader

under both lids. When a #5 central office simlator is used,
operate switch to "Local Area" unless otherwise noted,

(2) Move ST-RUN Lever on LFAD to "run". The tape will be

advanced until the first letters combination”is read in the
SCOM, The lower feed wheel will be stopped and the tape will
be run out by the upper feed wheel until it is taut., The

. upper feed wheel will then be clamped by the action of
de-energizing the run-out magnet. In the clamped position,
the carriage return character of the S0M sequence will be
directly over the LFXD sensing pins.

(3) The tape will be advanced in normsal fashion while searching
for the first unsent address. When detected, the sending
station will go off hook, and present the address to
the data set, one digit at a time to establish the

. comnection. In the process of presenting the digits the
first time, the tape will be marked (edge notched) in line
with the Figures Character immediately preceding the dial
number, to record the attempt.

. (4) Upon receiving the answer to the phone number, the LFAD will B
read and transmit the mnemoniec of the dialed number. At the
nSpace" character of the transmitted mnemonic, it will stop
and await confirmaticn from the terminating station, to |

:?.
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(5)

(6)

(7)

(8)

(9)

(10)

indicate the correct station has been regched., The monitor
will copy the station mnemonic. Confirmation is recorded

in the tape by plercing a hole at the sixth level and in line
with the first edge pierce.

The tape will be pulled back to the clamped position after
confirmation is recorded, and the LFXD will transmit all

mnemonies, EOA, TEXT, and EOM, The monitor will copy all

mnemonics, EOA, TEXT, and ECM on the first address only.

On succeeding calls, only the station mnemonic will be

printed on the monitor. Pseudomnemonics and CDC's will not L
be printed as part of the message on the moniter or on the

receiver,

The tape will be pulled back after reading the four N's of
the EOM, and the next unsent address will be sought, The
procedures of operations 3, 4, and 5 will be repeated for
any unsent address on the tape., The mnemonics CDEFGDL, and
DEFGHDL, the pseudomnemonic QCASTDL, and the CDC's, AEBC,
will be printed on the moniter and on the address portion of
the message at the receiving station. '

After all addresses have been confirmed, the tape will feed
out after the last message scan, and if torn, will actuate
the tape out pin to stop the LFXD., (NOTE: If a new SOM is
found, the reader will process the new message tape as
deseribed above)., The torn tape light will ‘come on when the
tape out pin is actuated. >

Move the ST-RUN Lever of the LFXD to "stop", ..This will
extinguish the torn tape light. BRemove the tape from the
transmitter. .

When the data set and #5 central office simmlator is used in .
the test set up with the "Distant Area"™ switch operated, the

local address will not be comnected, but will be sent to

intercept. This will show up on the monitor and receiving

printers as indicated in paragraph 10d and l0e"below,

The monitor and receiving copies which should be obtained
from the above procedures are shown below:

(a) Test Tape No, 1 = Monitor Printer Only

ABCDEDL

ABCDEDL BCDEFDL CDEFGDL DEFGHDL

«1627 ATLOPDL

NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID COF
THEIR PARTX

*
¥

NNNNECDEFDL
QCASTDL ABEC




&
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(b) Receiving Printer Copy

ABCDEDL

. ABCDEDL BCDEFDL CDEFGDL DEFGHDL
.1627 ATLOPDL
NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF
THEIR PARTI

&
¥

. MNNNBCDEFDL
ABCDEDL BCDEFDL CDEDGDL DEFGHDL
«1627 ATLOPDL
NCW IS THE TIME FOR ALL GOOD MEN TDEDI'IETDTHEAID CF
THEIR PARTY

-
k-

NNNNQCASTDL AEBC
ABCDEDL BCDEFDL CDEFGDL DEFGHDL |
. 1627 ATLOFDL |
NOW TS THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF i
THEIR PARTY

3

MNNN

(¢) Test Tape No. 1 = Monitor Printer Enpy - rlhen Data Set is

used and #5 central office similator is set for Distant
area operation. !

. ABCDEDL P |
ABCDEDL BCDEFDL CDEDGDL DEFGHDL 3
L1106 ATLFFDL
NOW IS THE TIME FOR ALL GOCOD MEN TO CCQME TO ‘THE AID' OF
THEIR PARTY

#
3

NNNNQCASTDL AEEC
INCPTDL 1234567890BCDEFDL

. (d) Receiving Printer Copy - When Data Set 15441 is used and #5 it
central office simletor is set for Distant area operatlom.

ABCDEDL
ABCDEDL BCDEFDL CDEFGDL DEFGHDL
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.1106 ATLFFDL
HU‘TISﬂ{ETDEFEEAILGD‘I]HEHTﬂEEEE TO THE AID OF
THEIR PARTI

- ;

NNNNQCASTDL ABBC
ABCDEDL BCDEFDL CDEFGDL DEFGHDL
1106 ATLFFDL
. NGW IS THE TIME FCR ALL GOOD MEN TO CCME TO THE AID OF
THEIR PARTY

L
¥

NNNNINCPIDL 1234567890BCDEFDL

ABCDEDL BCDEFDL CDEFGDL DEFGHDL

11056 ATLFFDL
mmxsmmmnummmﬂmmmﬁamﬂ?
THEIR PARTY

NNNN

(e} Note that the semicolon (3) in the Monitor and Receiving
copy is optional and may not appear in some equipment as
designated by the customer. (See hz.-:.ﬂwn and L211WD -
Options N and P).

(11) IFXD #6 and #& Plercing and Reading HEquimeﬁts' o

. (a) The LFXD shall pierce the #8 perforations in'the location
shown on Test Tape Mo, 1 (Figure IV-1), The #8 punch
shall pierce each position once and only once when
confirmation is not received. That is, three passes of
an unconfirmed address shall perforate three pierces in
the #8 position.

(b) A #6 position pierr:e shall be perforated as shown on
. Test Tape No. 1 (Figure IV-1) only when an address is
econfirmed and the message is sent to a receiving
station. No confirmed (connected) address shall be sent
a second time except through the operation of the Manual

. Resend key (paragraph (e)(23) below).

d. Intercept Test

1 'Pn-wer tch on.
{ } g’“h‘%.tchau OnN.

Motor
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(2)

(3)

(&)

(5)

(6)

(7)

(8)

Tmer switch on "NORMAL" (on Message Processing Panel).

LFXD ST=-RUN Lever on "Stop". :

Press the "Reset" button., (On Key and Lamp Panel)

Insert Test Tape No. 1 (Standard Message) with blank lead
under both lids. :
Block sixth position notching magnet with spacer. (Left hand
ar.:-lannid.}

Move the ST-RUN Lever on LFXD to "Run". The tape will be
advanced until the first letters combination is read in the
SCM, the lower feed wheel will be stopped and the tape will
be run out by the upper feed wheel until it is held taut,
The upper feed wheel will then be clamped by de-energizing
the run out magnet,

The tape will be advanced in normal fashion, searching for
the first unsent address. When detected, the station will go
off-hook, and present the address to the data set, one digit
at a time, to establish the comnection, In the process of
presenting the digits, the tape will be marked (edge noteched)
in line with the figures character immediately preceding the
dial number, to record the attempt.

Upon receiving the answer to the phone number, the LFYXD will
read and transmit the mnemonic of the dialed mumber. At the
Ngpace" character of the transmitted mnemonic, it will stop
and await confirmation from the terminating station to
indicate delivery. However, due to the BLOCK on the sixth
position notching magnet, the tape will not be noteched
althouch the comnection was made, The monitor will copy the
station mnemonic.

The tape will be pulled back to clamp and the LFAD will
transmit all mnemonics, EOA, Text and EOM. The monitor will
copy all mnemonics, EOA, Text and ECM on the first-address
only.” On the succeeding calls, the station mnemonie will be
printed on the monitor.

The tape will be pulled back after reading the four N's of
the EOM and on the next search, the same address will be
connected. The procedure of Cperations 3, 4, and 5 will
repeat until three edge notches have been punched. The
second and third edge notches will be to the left of the
first edge plerce,

On the fourth attempt to send this same address, it will be
sent to "Intercept”., The monitor will copy "INCPTDL", the
station address and the station mnemonic. The receiver will
copy the same, plus all mnemonies, the EDA, Text and EQM as
usual. PBecause the sixth level pierce is still blocked, no
confirming notch is received,

Intercept Alarm Test (Ho Answer Back) = Immediately after the
four N's of the message tape is sensed, move the ST-RUN Lever




Teletype Corporation IV- 12 Specification 603255
.R & D Organization June 1, 1962

of the LFXD to "STCOP", turn the receiver motor switch to
nOFF" and then reposition the ST-RUN Lever to "RUN". This

. will actuate the 11 second timer which will subsequently
cycle the INSS Rotary Switch in an unsuccessful attempt to
reach "INTERCEPT'. After six attempts, the alarm buzzer
will sound, and the INTERCEPT NOT REACHED light will go on. 2
Actuate the alarm cut—off key to silence the alarm buzzer.

(9) Start the receiver and reset the tape in the LFID as in
Operation 1. Remove the sixth position pierce block,

. (10) The first message attempt to send will go to D TERCEPT, and
the monitor will print "INCPTDL", message address mnemonic,
EOA, Text, and EOM, The receiver will do likewise. The
message will then be processed normally for the balance of
the unsent addresses due to the receipt and recognition of
the sixth level pierce. Move the ST-RUN Lever on the LFXD
to "Stop". Remove and discard the tape., Press the reset
button. When the data set is used, the copy will be similar
to that in paragraph Cl0(c) & (d) becauss of the way the :
local area address is handled,

(11) Intercept Alarm Test (No Confirmation) - Block the CFR relay

. on the Message Processing Panel in its unoperated condition.
Insert Test Tape lo, 1 in the LFXD and start it. The first
mmber will be dialed, the tape edge notched, and the mnemonic
printed out on the Monitor and Receiving Printers, Because
no confirmation is received, the sixth position notch cannot
be inserted, and the tape will not pull back to send the e
message, Instead, after the 11 second time out interval, the
tape will be stepped to the next address and the cycle repeated.
After Attempting to call the three stations, the tape will be
pulled back and the three stations will be called again. If
the second attempt is unsuccessful, the tape will be pulled
back again and a third call attempt will be made, ' Manually
operate the CR and LF buttons on the monitor and receiving

. printers. On the fourth attempt To send, .the INSS Rotary
Switeh will by cycled by the 11 second timer and after six
successful attempts to reach Intercept, the "INTERCEFT NOT
REACHED" light will go on and the alarm will sound. Actuate
the alarm cut-=off key. The monitor and receiving printers
will have printed in successive order as follows:

ABCDEDL BCDEFDL QCASTDL ABCDEDL BCDEFDL QCASTDL
ABCDEDL BCDEGDL QCASTDL INCPTDL INCPIDL INCPTDL
INCPTDL INCPTDL INCPTDL.

Unless the local carriage return and line feed keys on the
. keyboard and receiving printer are operated, the print-out
will start to pile up at the end of & line as the printers
used do not have automatic carriage return and line feed,
Stop the LFXD, remove the CFR block, and tape, press the
reset button, and reposition the tape. Start the LFXD and

send all three of the addresses to Intercept. When the data
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set 1s Inecluded in the set-up, ﬂt-a.tiuq BCEFDL ,
which is a local arsa station, will not ha racagnizad and

will therefore not be printed out.

(12) The monitor and receiving copies which should be received
from the abowve operation are shown below:

(a) Test Tape No, 1 - Monitor Printer Copy = Operations 1
through 7

ABCDEDL -
. ABCDEDL BCDEFDL CDEFGDL DEFGHDL

.1901 ATLOPDL

NCW IS THE TIME FOR ALL GOCD MEN TO CCME TO THE AID OF

THEIR PARTY

-
E

NNNNAECDEDL
ABCDEDL
INCPTDL 1234567890ABCDEDL

. (b) Receiving Printer Copy — Operations 1 through 7

ABCDEDL

ABCDEDL BCDEFDL CEDFGDL DEFGHDL

.1901 ATLCFDL

NOW IS THE TIME FCR ALL GOOD MEN TGCGI:ETGTI—EAIDDF
THEIR PARTY

3

NNNNABCDEDL
. ABCDEDL BCDEFDL CEDFGDL DEFGHDL
.1901 ATLOPDL
NOW IS THE TIME FOR ALL GOOD MEN TO CCME TO THE AID OF
THEIR PARTY

=
¥

NNWNABCDEDL
ABCDEDL BCDEFDL CEDFGDL DEFGHDL
.1501 ATLOFDL

. NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF
THEIR PARTY
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NNMNINCFTDL 1234567890ABCDEDL
ABCDEDL BCDEFDL CEDFGDL DEFGHDL

,1901 ATLOFDL
hEMIETHETﬂ-IEFﬂRALLE{]EJBbEHTGGmIETDTHEAIDDF
THEIR PARTY

NNNN
. (¢) Monitor Printer Copy = Operations 9 and 10

INCPTDL 123456T890ABCDEDL

ABCDEDL BCDEFDL CDEFGDL DEFGHDL

.1501 ATLOPDL
HIEF-TISTHETIPEFGRALLGCGDPHTGGGIEmGTHEAE OF
THEIR PARTY

"
¥

. NNNNBCDEFDL
QCASTDL AEBEC

(d) Receiving Printer Copy - Operations 9 and 10

INCPTOL 1234567890ABCDEDL

ABCDEDL BCDEFDL CDEFGDL DEFGHDL

L1901 ATLOPDL :

NOW IS THE TIME FOR ALL GOOD MEN TQ COME. TC THE AID OF
THEIR PARTY

3

oW N

NHNNBCDEFDL

ABCDEDL BCDEFDL CEDFGDL DEFGHDL

.1901 ATLOPDL

NOW IS THE TIME FCR ALL GOOD MEN TO CCME TO THE AID OF
THEIR PARTY

-
¥

JNNNQCASTOL ABEC
. ARCDEDL BCDEFDL CEDFGDL DEFGHDL
.1901 ATLOPDL
NoW 1S THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF
THEIR PARTY

3
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(5)

(6)

(7

(8)

To Check: Start a sample of Test Tape Ne, 1, using the
procedure outlined in the Message Processing Test. Cut—-off
the receiver by actuating the "Cn-Off" switch on the cabinet
during the sending of the text, This will actuate the
Comnection Lost Lamp and Alarm, Actuate the Alarm cut-off
key to still the buzzer.

Intercept Alarm Test (Intercept Not Reached)

This check is made as a part of the INTERCEPT TEST, Operation
g and 11.

Torn Tape — Use Test Tape No. 1

To Check: The "Cn-Hook" condition, run a sample of Test
Tape No. 1 through the LFXD, The LFID will continue to
operate until the length of tape has cleared the tape out
pin at which time it will stop and the Torn Tape Light will
come on, The alarm will not sound. DMove the ST-HUN Lewver
on the LFXD to "Stop", to extinguish the light, This test
is normally done as part of the Message Processing Test and
need not be repeated,

To Check: The "Off-Hook" condition, run a sample of Test
Tape No. 1, with the EOM torn off, through the LD, When -
the tape out pin senses the tear, the LFXD will be stopped,
the torn tape, comnnection lost, and tape check lamps will
light and the alarm will sound, Actuate the alarm cut~off
key.

Transmitter Step Switch (Used for trouble shooting only).

This switch steps the LFXD one character at a time after
the circuitry has been "RESET", and with the-ST-RUN Lever of
the LFXD in "Stop" position., The switch is located on the
Message Processing Panel,

Timer Disable Switch (Used for trouble shooting only)

This switch disables the 11 second and 45 second timers and
cireult assurance card, It is placed in the disable position
only when trouble shootings Ite acation shall be checked

by running tests 1 and 2 sbove with the timer switeh
operated te the disable position, and Test 15 following,

This switch is located on the Message Processing Panel,

In Test 1, the message will be continued witheut any error
after the ST-STOP Lever has been returned to "RUN", after a
75 second wait,

In Test 2, the LFXD will stop immediately, but the Dial
Failure Lamp and Alarm will not be actuated after a 15 second
wait.
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(9)

(10)

(11)

In Test 15, the receiving printer will print out the
message normally., (The alarm will be ingctive]¢ Return
the timer disable switch to the NORMAL position,

Transmitter Key
This key has four positions with functions as follows:
a = NORMAL Used for standard sending operations.

b - STOP If moved to this position during the sending -
FOR operation, it will cause the LFXD to stop at
PRICRITY the end of message of the message currently
being sent to the address just dialed., If
moved to this position before transmission
has started, delivery of the message will be
made to one destination only.

¢ = HCOLD In this position, the LFXD will be stopped at
the EOM after the delivery of the message to
all addresses has been made,

d - MONITOR In this position, the monitor printer will
read output of the LFXD. This is a tape
intelligence checking device and does not
transmit the information on the line. The
reset button must be held down during this
check and the ST-RUN Lever of the LFXD must
be in the run position,

Call Teleo — See paragraph 26 below,

Busy Lamp (Receiving Cabinet) (Use Test Tape Eu, E)

With power on, and with no transmission taking ulase from the
sending station, operate the busy lamp key on the LESU59 in
the receiver cabinet. This will cause the yellow busy lamp
on the receiver cabinet to glow and the inner most indicator
lamp on the simulator to go out. FHun a sample of Test Tape
No. 1 through the LFXD in the normal mamner. The busy lamp
will be extinguished immediately after a number is dialed

and it will remain extingulshed during transmission, It will
g0 on again immediately after the ECM, and will stay on until
the next number is dialed when it will be extinguished again,
The busy lamp has no effect on transmlsalon in this particular
factory test,

NOTE: When the receiver lamp is on,the simulator lamp is out.
# With the data set in the circuit, the set will perform the
same as in the "No Answer" test, paragraph 1k, after the
receiver goes "CN-HOOK", Restoring the busy lamp key will
permit sending to take place,
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(12)

(13)

Bell Signal (Using Teat. Tape No. L)

.Run a sample of Test Tape No. 4 through thl IFID in the

normal marner, The bell on the distribution panel assembly
of the send set will sound during the time the monitor
printer is copying the entire message. The bell on the
receiver will alsoc sound while copying the message.

No Confirm Test (11 second delay timer) Use Test Tape No. 5

Run a sample of Test Tape No. 5 through the LFXD in the

normal mammer. The copy should appear as on the sample
printer copies shown below. During the course of the operation
it will be noted that the LFXD will pause immediately after

the mnemonic of the foreign airline station and that after

the 11 second time out, it will sutomatically step to the

next address to try it. This operation is to be expected as

no confirmation was received from the receiving station, which
in this case is not made to respond to an "AA SPACE" call.

NOTE: That on the copy, the "AAM™ stations print horizontally
due to confirmations not being received., The "AA" stations
will be sent to # "INTERCEPI" after three attempts. With
the data set, after the third attempt and pull back oceurs,
operate the ST-RUN switech to "Stop," Turn off the receiver,
and start the LFXD again, The send set will attempt to
connect to Intercept six times. On the seventh attempt, the
"Intercept Not Reached" alarm will uperate, The intertept
mnemonic "Inept" will not be printed,

(a) Monitor Printer Copy

ABCDEDL

ABCDEDL ABCDEAA BCDEFAA BCDEFDL
L1744, ATLOPDL

NOW IS THE TIME FOR ALL GOOD MEN TO CCME TO THE AID OF
THEIR PARTY

-
x

A s
1a

HNNNNABCDEAA BCDEFAA BCDEFDL
ABCDEAA BCDEFAA ABCDEAA BCDEFAA INCPTDL 123456T800ABCDEAA
INCPTDL 1234567890BCDEFAA

(b) No Confirm Test - Continued Receiving Printer Copy

ABCDEDL

ABCDEDL ABCDEAA BCDEFAA BCDEFDL

1744 ATLOPDL

NCOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF
THEIR PARTY

3
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®

NNNNABCDEAA BCDEFAA BCDEFDL
ABCDEDL ABCDEAA BCDEFAA BCDEFDL
o174 ATLOFDL

. NOW IS THE TIME FOR ALL GOOD MEN TQ COME TO THE AID OF
THEIR PARTI

L
¥

NNNNABCDEAA BECDEFAA ABCDEAA BCDEFAA INCPTDL 1234567BSOABCDEAA -~ ~
. ABCDEDL ABCDEAA BCDEFAA BCDEFDL

174, ATLOPDL

NOW IS THE TIME FCR ALL GOOD MEN TO COME TO THE AID OF

THEIR PARTY

&
2

NNININCPTDL 123456T890BCDEFAA

ABCDEDL ABCDEAA BCDEFAA BCDEFDL

« L1744 ATLOPDL

NOY IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID OF
. THEIR PARTY -

a
3

NINNN

(¢} Note that the semicolon (;) in the monitor and receiving
copies is optional and may not appear in-‘scme eguipment
as designated by the customer. (See L240WD ard L2/1WD -
options N and P).

. (14) No Answer Test (11 second timer) (Use Test Tape No. 1)

Run a sample of Test Tape No. 1 through the LFXD in the
normal manner except that the receiving printer should be
shut off by means of its power switch, before the LFXD is
activated, The LFXD will dial the first address and edge
notch, but because no answer back is given, it will wait for
the 11 second timer to time out and it will then step the

. tape to the second address. This procedure will repeat for
the entire number of addresses on the tape, After the first
"READING" of the tape, turn the receiving printer on and the
tape will then be processed normally, There will be no

. print-out on the monitor or receiving printers until the
receiving printer is turned on.

(15) Circuit Assurance Failure (Use Test Tape No, 1)
To Check: Start a sample of Test Tape No. 1 using the
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‘standard procedure, During the message sending portion of
the sending operation, remove the cover of the REC, relay of
the LESU57. Block the tongue of the relay against either

. side of the relay, After a 500 millisecond, (% second), time
lapse the connection lost lamp and alarm will come on,
Actuate the alarm cut-off key. Printing on the monitor and
receiver will be normal up to the time of failure,

(16) Miscellaneous DDD Errors (Use Test Tapes Nos, 6 thru 9)

(a) #If the #5 central office simulator is used, position
. the switch in accordance with the area dialed.

(1) To Check: Use a sample of Test Tape No. 6 which
has a 9 digit phone mmber instead of 10, Start
the tape thru the LFXD in the standard manner. The
LFXD will stop after reading the letters character
immediately following the phone mumber, and the tape
check light and alarm will come on. Actuate the
alarm cut-off key., There will be no print-out on
the monitor or receiving printers. |

(2) To Check: Use a sample of Test Tape No. 7 which has

an 11 digit phone mumber instead of 10. S3tart the

. tape in the standard manner. The tape will pass
thru the LFXD normelly and will pull back after the
ECM, On the second pass, the LFXD will stop.after
reading the sixth pesition mnotch; which was misplaced
as & result of the 11th digit, and the tape check
light and alarm will come on. Actuate the alarm
cut-off key.

Sa o

(3) To Check: Use a sample of Test Tape No.-& which has
: a 9 character mnemonic instead of 8. The procedure
and results will be the same as in paragraph (16)(a)
. (2) above. el o

(L) To Check: Use a sample of Test Tape No., 9 which has

a 7 character mnemonic instead of 8. OStart the tape
in the standard marmer. The tape will pass through
the LFXD in the standard manner, and will be pulled
back after the ECM. On the second pass, the LFXD
will dial pull back and stop after reading the sixth

. and eighth position notch, which was misplaced as a
result of omitting the 8th character of the mnemonic,
and the tape check and connection lost lamps and
alarm will come on. Actuate the alarm cut-off key.

. The monitor and receiving printers will print out
the message and show the shortened mnemonic.

(5) To Check: Use a sample Test Tape No, 2 and a data set
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sirmmlator. This tape has a disling error
in the fifth digit of the phoné number, Wwhen the
; data set simulator is used in place of the

i Data set, the tape will advance thru the fifth
digit, and after sensing the error, will wait 11
seconds and then actuate the "Dialing Failure
Aarm"., The test procedure under paragraph 18
below can be performed in leu of this paragraph.

(b) #Use Test Tape No, 2 and a Data Set 15441

. When the actual data set and a #5 central office simmlator
are used with either AC or DC supervision, the following
shall oecur:

The tape will advance to the end of the dialing digits.

It will then stop and wait for "Answer Back" fgom the i
central office sincethe # centraloffice willreceive only 9
dialing tones., The 5 second timer in the #5 central office
simmlator will prevent the return of "Answer Back" to

the send set (ASR).

After an 11 second time out, the LFAD will step thru
. the End-Of-Address, pull back, and redial. This will
. be repeated a total of three times., Then the unsent
address will be sent to "Intercept"., The transmission
to Intercept will display the error in the dialed phone
number, -

(17) Miscellaneous Format Errors (Use Test Tapes:Nes, 10 thru 12)

(a) To Check: Use a sample of Test Tape No. 10 which omits
the SOM section., Start the tape in the standard manner,
The LFID will stop after reading the first O=7 control
combination, and the tape check lamp and alarm will come
on, Actuate the alarm cut—off key., The monitor and
receiving printers will not print. Open the tape lid,

. move the ST-RUN Lever to stop, and press the reset button.

The tape check lamp and alarm will come up again. TFress
the reset button again,

(b) To Check: Use a sample of Test Tape No. 11 which omits
the DDD number, Start the tape in the standard manner,
The LFXD will stop after reading the EOM and the tape
check lamp and alarm will come on. The monitor and
. recelving printers will not print. Actuate the alarm
cut=off key to silence the buzzer,

(c) To Check: Use a sample of Test Tape No. 12 which omits

. the BOM, Start the tape in the standard marner. The
LFAD will stop when the tape clears the tape out pin at
which time the tape check, connection lost and torn tape

lights and the alarm will come on. Actuate the alarm

cut=off key. The monitor and receiving printers will
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print out the address, EOA, and Text, but not the
ECM., §-

11 Second Delay Timer Adjustment (Use Test Tape No., 2)

Use a sample of Test Tape No, 2 which has one of the ten
dial numbers an alphabetical character, The potentiometer
which is to be adjusted, is located on the Alarm Panel,

Move the shaft clockwise as far as it will go. Start the
message through the LFXD in the standard manner, The LFXD
will stop immediately upon detection of the error. Time

the lapse between stopping of the LFXD and the sound of the
dial failure alarm, It shall be greater than 15 seconds.
Turn the shaft counterclockwise as far as it will go and
repeat the procedure. The time lapse between stopping of
the LFXD and the alarm shall be less # than 10 .seconds. Now
set the potentiometer shaft to give an 11 to 13 second time
lag, and recheck, With the data set in the eircuit, the
dialing operation must be interrupted to cause the 11 second
timer to operate. !

No Paper Switch Test (Power on to Send and Receive Sets)

Remove the paper from the receiving printer. The yellow
busy lamp will go on, in the receiving cabinet. Replace the
paper. The lamp will go out. Turn the printer switch key
in the receiving cabinet to "On", HRemove the paper from the
monitor printer. The yellow busy lamp will go on, in the
receiving cabinet, BHReplace the paper. The lamp will go
out, With the data set in the c¢circuit, the removal of the
paper will operate the receiver in the same manner as

operating the busy lamp switch, paragraph 11 above,
Tight Tape Test e

To Check: Make up a standard format tape with a single
distant area address using the keyboard on.the originating
set. Do not tear the tape off the LARP after the EQM has
been punched, Start the lead end of the tape through the
LFXD and run the LFXD until the tape is tight, at which
moment it has lifted the tight tape arm of the LFXD and
caused it to stop. MNo alarm will be actuated unless the
condition is maintained for a sufficient length of time to
agtuate the L5 second timer. Fress the feed out key on the
keyboard and feed out enough tape so that the EOM of the tape
will clear the LFXD sensing pins. The print—out on the
monitor and receiving printers will be normal with no error
introduced as result of the start-stop operation,

Ras?t Button (located on the key and lamp panel of the send
set

It is not necessary to test this operation of itself as it is
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performed regularly as a preliminary te each test., Froper

operation of the RESET switch requires that the ST-RUN

switch of the LFXD be in the "Stop" position and that the
. tape lid be open.

(22) XMSN Test (Switch located in the receiving cabinet)

{(a) To Check: START A SAMFLE of Test Tape No. 1 using the
procedure outlined in the message processing test.
Operate the AMSN TEST switch on the key panel of the
receiving set during the sending of the Text. This will
. actuate the connection lost lamp and alarm. Actuate
the alarm cut—off key. The red lamp on the receiving
cabinet and the outer most lamp of the similator will go
on when the XMSN switch is operated. HRestore the XMSN
key. The red lamp and the simulator lamp will go out.

#(b) The XMSN Key located on the LESU-57 of the send set will
operate the "T" relay of the originating portion of the
data set when turned to ZMSN.

(23) Manual Resend Test (Use Double Length of Test Tape No. 1
having at least one sent address in the second length.)

. With the circuitry Reset, place the tape in the LFXD so that
the text portion of the first message is over the sensing pins
of the transmitter., Close the lid. The ST-RUN Lever of the
tranamitter should remain in the "Stop" position., FPush the
manual resend button on the key and lamp panel, The trans-
mitter will step the tape past the FOM of the.first messape
until the letters -~ 7 combination of the SCM of the second
message has been read and will then stop. No alarm will be
actuated, Open the tape lid and reposition the tape to the
address that is to be RESENT. In repositioning the tape,
make certain that the first character of the address, not the
figures character, is placed over the sensing pins. Close the
lid and move the ST-RUN Lever to "Start", The LFXD will then

. function normally to dial and send the message to the address
in question, If there are unsent addresses cn the tape, these
will be dialed and sent to in the usual mammer. Print-out on
the monitor and receiving printers will follow the normal
pattern.

(24) Maintenance Switch Test

With the receive cabinet power switch on, the lamps will be
on when the maintenance switch is thrown to the upper most

or lowest positions., The lamps will be off with the switch
in the mid-position with the cabinet power switch off. The
. lamps will go on only when the maintenance switch is in the
- lowest position.
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. (25) Typing Unit Interchange
| (a) TU Interchange (PS) Test with Data Set Simulator

. Comnect two send-receive stations in the standard
manner with the PS5 cables comnected: and with simulators
for the data set and #5 central office in the circuit.
Interchange the AS comnectors of the two simulators, Of
the two sets, one shall be called Set I — Local and the
other Set II - Distant,

#(b) TU Interchange (PS) Test with Data Set and Associated

. Equipment

On receivers having a TU interchange switeh, the following
requirements are to be met when Data OSets with DC
or AC supervision are used,

DC SUPERVISION

Reconnect the terminating data set and #5 central office
similator reccnnecting the leads to the terminating daia seis, .

maintaining Tip (T) and ring to the correct terminations,
If not connected, commect the PS5 cable from Station II
"ASR" to Station II “ROW,

. #A0 SUPERVISION

Reconnect the converters and the terminating converter

and #5 central office simulator by recomnecting the lead to
the terwinating converters, maintaining Tp (T) and ring
connections to the correct terminaticns. If not connected,
connect the PS5 cable from Station II MWASRY to Station IT
MROM, The PS cable from Station 1 "ASR"-to Station I MRHOY
is optional in checking Station II TU. Interchange.

1. Start the #1 or #5 tape thru the Station "I" trans-
mitter, Normal copy shall appear on Station "IIM

. recelver,

2. At the end—of-message (IMNN) of the first address,
switeh the TU Interchange Switch on the Station "IIM
RO to "TU Interchange", The second connected message
will appear on the send set printer of Station II as
if it were the receiving printer.

3. At any point in the text, the TU Interchange may be
switched to Normal and the remaining copy will appear
on the receiver,

. L. Optional

a, Station II may be used as the originating station,
and Staticn I as the receiving station,

b. The CALL TELCO TEST should bs made with the TU

Interchange switch operated as above,
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(26) Call Teleco Test (Use Test Tape No. 5)

. #The Call Telco Test with Sub Set Simulator is performed in
the same manner as when a data set and #5 central office
similator iz used.

The Call Telco Key performs the following functions thru the
operation of the SIC relay:

1, Disables the upper and lower notching magnets.

. 2, After receiving "Answer Back" disables all timing
circuits.,

3, MAlso disables torn tape and tape out alarm ecircuits.
Lo Disables "Cireuit Assurance Connection Lost Alarm".

5. Disables pull back after transmission of End-of-
Message, §:

6, Connects the send set Monitor Line Relay (MLR) directly
thru the Receiving Relay (REC) so that information on
. the receive loop will be monitored,

7. STC Relay drops out automatically‘at the End-of-
Message I'.:IﬁI'-lI'l'H . by -

Operation of Test

Press RESET KEY, Place the tape into the LFAD head and
close the tape 1lid and cover. Depress the CALL TELCO EEX
and release, Move the ST-RUN switech to RUN. Allow the tape
to advance thru dialing, answer back, confirmation, and pull
back, A series of O's or M's will appear on the monitor
printer as controlled by the timing of universal contacts of
. the receiving printer. No other character. should appear
except at the end of message (NINN) when a spuricus character
may appear, The carriage return and line feed of the moniter
printer will be operated manually by the test operator to
prevent overprinting at the end of the printer line.

T, After the O's and M's appear, but before the end of
messagze:

. a, Move the ST-RUN switch to "STOP" and wait a minimum
of 70 seconds. HNo alarm shall operate, The monitor
will stop printing.

. b. Lift the tape cover over the sensing pins. lNo alarm
shall operate. Lower the tape cover again,

¢, Move the ST=RUN switch to "RUN", The O's and M's
will continue as before.
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d. Manually operate the REC relay (en the LESU57) to
NMARK" and hold the relay arm to: this contact for
at least two seconds., The monitor printer will
stop printing during this period, but the "Connection
Lost Alarm" shall not sound. : '

NOTE:

The "Mark" contact is made if the operator moves the
relay arm toward the front of the send set. The
"Space" contact is made if the operator moves relay
arm toward the rear of the send set. The monitor
printer will run open when the REC relay is operated
to "Space",

e. At the end of message (NNNN), the STC relay will drop
out, and the tape will advance to the next message.
No pull back for an unsent address will occur.

f., Move the ST-HUN switch to "STOP", and remove the tape
from the LFXD. No lower or upper (#6 or #8) pierce
shall be perforated,

Turn the receiving printer off. Reposition the tape in
the LFXD, Depress the CALL TELCO KEY. lMove the ST-RUN
switch to “RHUN", :

a., The tape shall advance thru the reader to each address,
in turn, wait 11 seconds and advance to the next
address. OSince no "Answer Back" is received, the
timers are operative. .

b, While the tape is advancing thru the last address on
the tape, operate the ST-RUN switch to "STCPM and/or
open the tape cover. The "Dialing Frror" alarm will
operate in the first operation, or the "Iape Cheeck"
and "Torn Tape" alarm will operate in the second.
Remove the tape from the LFXD and RESET, twice,

Turn the receiving printer on. Eeposition the tape in the
LFXD. Start the tape thru the LFXD and allow the first
address to be confirmed, After the end of message (NNNN)
and pull back, quickly cperate the ST-HUM switch to "STOPY,

a, Press the "CALL TELCO KEY" and start the LFiD. The
tape shall advance to the second (foreign airline)
address, and after dialing this address, and answWer-
back is received, the tape will advance to the end of
the mnemonic address. No confirmation will be received.
The LFXD will stop and wait indefinitely without an
alarm operating since the timers are disabled.
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1.

S

La

SECTION V

INSTALLATION AND SERVICING INSTRUCTION

DNSTALLATION

For detailed information on the installation of individual components
of the Automatic Line Switching System Send and Receive sets, refer to
the Specifications listed in Section II,

Outline dimensions of originating and terminating station Teletype-
writer equipment are given in Figures V-1, V-2, and V-3,

The send set has the following extermal cables which must be connected
upon installation:

a. AC power cable to 115V, &0 cycle, outlet,
b. "A" cable to Data Set 15441 receptacle.
c. "AA" cable to Data Set 154A1 receptacle.
de "Codomat" AC cable to Codomat receptacle,
e. W' gcable to Codomat receptacle,

f« "Clock" AC cable to clock receptacle

g. "N" cable to clock receptacle,

The receive set has the following external eahles which must be
connected upon installation: ;

a, AC power cable to 115V, 60 cycle, outlet.

b. "A" cable to Data Set 154A1 receptacle.

c. "AA" cable to Data Set 154L1 receptacle.

d, "PS" cable to serd set distribution panel raceptaﬂla when the
printer switch option is included.

The tri-level receive cabinet (LBAC227) will have only-one input AC
power cable and will have an WA", “AA", and "PS" cable for each level
being used, Installation of the LBAC227 is covered in Specification
600883, '

Upon installation and complete comnnectien, the futomatic Line Switching
System, send and receive sets shall be capable of performing all the
functional tests outlined in Secticn IV.

SERVICING INSTRUC TIONS

1.

Ze

When trouble shooting the send and receive set equipment, analyze their
operation with respect to L24OWD, 42/1VD, L242WD, and L243VWD, and the
bulletins and specifications related to the components in trouble. Do
not start bending, manipulating or otherwise conducting random adjust-
ments until the nature of a trouble and its solution is realized, for a
haphazard approach will wvery likely result in further complicaticmns.

A check of all operational functions is outlined in Section IV.
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. 3, Convenience outlets with 115V, &0 cycle, power are located in the
LESU5A of the send set and the LESUS8 and LESUS9 nf the receive set.,
Power is awvailable from these outlets as long as the AC power cable
. to the respective cabinets are cormected to a live AC outlet.

L. In the send set, fuses are located in the master distribution panel in
the lower section of the cabinet, in the LB wvolt power supply in the
lower portion of the cabinet, in the LESU56 and in the power supply on
the LESUSY,

5. Heceive set fuses are located in the 48 volt power supply in the lower
portion of the cabinet and on the LESU58 and LESU59, The LBAC227
. Cabinet also has a master fuse panel in the key and lamp panel., All
input AC power to the cabinet is thereby fused.
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. OPERATOR TNSTRUCTIONS

SECTION VI

A, MESSAGE CONSTRUCTION

1. General

a. All messages must be prepared in tape form and transmitted from
the LFLD of the send set, Continuous tape or torn tape operatlon
may be used. A five-inch leader of tape is required at the

. beginning of a tape. A five-inch trailer of tape is required at
the end of a sequence of messages, 1f continuous tape operaticn
is used, These are required to bridge the gap between the
perforator and the transmitter. Tape is fed out by the operation
of the "feed out" key on the ASR keyboard., Messages which are
performed in a sequence do not reguire this separation betwesen
them, Messages prepared for individual torn tape transmission do.

2. Component Parts of a Message

a, Start of Message (S50M) code - LTRS, CR, LF, LTRS: Placed at the
beginning of all messages., Causes tape to be pulled forward to

. start message processing.

b. Direct Distance Dialing (DDD) code ~ provides a means whereby an
address is reached through telephone switching facilities. .

c. Mnemonie code = a seven letter combination which serves as the
address of a station. Example: MKCRRDL.

d. Pseudomnemonic code — is used to gain access to the broadcast
natwork or to the system of an interconnected carrier.

e. (all Directing codes (CDC's) — presently consist of two letters,
followed by a LTRS character, usually followed by a mnemonic.

. The system will operate with any number of characters in place of

tha two letters indicated but present call letter systems require
only two. CDC's serve as addresses for stations on the broadeast
circuit and on the systems of other carriers.

£, End of Address (EOA) code - CR, LF, FIGS, M, LIRS, L-digit time
group, sending station's identity. Separates address and text of
message,

. g. OCARRIAGE RETURN, LINE FEED, text - prepared from ASK keyboard,
Signature is optional, since the ideniity of the sending station
was injected automatically by the operation of the EQA key.

. h, End of Message (EOM) code - CR, LF, FIGS, V LIRS, CR, 6 LPts,
NNNN. Returns all machines to left margin; provides separation

between messages; and causes connection to be released. The
"FIGS, V" code included is optional and results in a semicolon

being printed between messages.
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Ja

Ya

Identity/Signature

The information generated by the operation of the EOA key includes

the IDENTITY OF THE SENDING STATION, This seven-letter group serves

to identify the originating station and will, by industry-wide agree—
ment, serve as the signature of the message, Of course, if a signature
by proper name is desired, this may be added after the identity group -
but before CR, LF, and text.

It will be noted that some machines generate the full seven-letter
group, while others generate only the three-letter city designator.
Those generating the three-letter identity group are usually combined
stations (i.e. reservations and operations), Those generating the
full identity are exclusively reservations or exclusively operations
ete. At combined stations, operators will add by keyboard, the last
four characters of the identity. The correct procedure is:

Operate the EOA key. This generates CR, LF, FIGS, M, LTR3, a
four-digit time group, IDENTITY (three letters). During the
generatlon of this sequence, a GUARD lamp is lighted to indicate
to the operator that the punch is in automatic use, After the
GUARD lamp has been extinguished, the operator should by
keyboard, add the final four letters of the identity Zi.e. RRDL
to identify a reservation office of Delta Airlines),

The Use of Special Kevs on the Send Set Helbﬂard

a4, The special keys provided on the send set keyboard have bean
described in Section II of this specification., These keys,
especially the ones in the fourth row of the keyboard will be
used frequently in preparation of message tapes. Care should be
exercised to guard against interference from the keyboard while an
automatically punched sequence is in progress. The use and function
of these special keys is described below. See Figure VI-2,

(1) SOM Key (Start—of-Message)

One operation of this key causes LTRS, CAR RET, LINE FEED,
LTRS, (and certain control codes) to be performed into the
tape,

(2) EOA Key (End—of-Address)

Operation of this key causes CAR RET, LINE FEED, FIGS, M,
LTRS, a 4-digit time group, and an identity code (and control
codes) to be perforated inte the tape,

(3) Em Hey-{Eng:gf—MéssageJ

Operation of this key causes the following characters to be
perforated into the tape: CAR RET, LINE FEED, FIGS, V, LIRS,
CAR RET, 6 LINE FEEDS, NNNN. The "FIGS, V" code is optional
and is ineluded in some equipment to give a semicolon between
messages,
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b.

(4) Local Line Feed Key

Peeds the paper up automatically on the local machine only,
as long as the key is depressed.

(5) Feed-Cut Key

Operation of this key causes BLANE tape to be fed out of the
perforator, Tape will be fed out as long as the key is
depressed,

(6) FRub-Cut Key

This key is used to perforate all levels (zero through seventh)
when an error occurs. The tape is backspaced to a point where
the error was made and these characters in error are "over-
perforated" by use of the Rub-{ut key. When an error is made
in the text, the use of the LIRS key is recommended, as has
been the practice in the past. In using the Rub-0Out key to
make corrections in the address portion of a message tape, it
should be remembered that the entire "block" of DDD and
mnemonic characters must be rubbed out, or the dlaling attempt
and confirmation holes will not be inserted in the proper
position, Following the use of the Rub=Cut key, perforate

two LTRS characters into the tape.

(7) Tape Backspace Key

Operation of this key moves the tape back one character at a
time into the tape punch so that an error may-be corrected,

(8) REPT (Repeat) Key

To repeat a character, depress the character key and the REPT
key, then release the character key, continuing to hold the
REPT key down for as long as it is desired to repeat the
character. The character will be repeated automatically at
the 100-word per minute rate as long as the REPT key is held
down,

(9) LoC C.R. (local Carriage Return) Key

When depressed, returns the type box to the left margin on
the local machine only,

Near the keyboard are mounted four special purpose push buttons
which are described below, These are: LOCAL AREA, DISTANT AREA,
PSMN (Pseudomnemonic), CIC (Call Directing Code). These keys are
provided to permit operators to manually prepare messages where
sither codomat cards or a codomat is not available for perforating
address functlions.
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(1) -égnal Area Key

g

(2)

(3)

(L)

This push button is used to provide contpol holes when a
local=-area DLD nurber is perforated manuglly from the keyboard,
When the sending and the receiving machines are served by the
same Telephone Company Number 5 Switching Office, the first
three mumerals (number plan area code) are not transmitted.
For this reason, these three numerals are marked with control
holes that will cause the TD to skip over them. COperation of
this "Local Area" button causes it to become illuminated and
disables the Distant Area, PSMN, and CDC keys., Depression

of the FIG5S key causes that character to be perforated,
together with a zero control hole. Of the ten mumerals which
are to follow, the first three will be marked with only a zero
control hole. The final seven numerals will be marked with
zero and seventh level control holes. OUperation of the LTRS
key extinguishes the local Area lamp, reactivates the three
control keys, and restores this equipment to normal.

Distant Area Key

This push button is used to provide control holes when a
IDD number is perforated manually from the keyboard., When the

sending and receiving machines are served by different
Telephone Company Number 5 Switching Office, operation of the
Distant Area button causes it to become illuminated, disables
the Local Area, PSMN, and CDC keys, and causes the zero control
hole to accompany the FIGS character. All ten numerals which
follow will be marked with zero and sewventh level control holes,
Operation of the LTRS key extinguishes the Distant Area Lamp,
reactivates the three control keys, and restores the equipment
to normal,

PSMN {Pseudomnemonic) Key

This push button is used to provide control holes when a
pseudomnemonic sequence is perforated manually from the
keyboard, (A psevdomnemonic code is required when sending
messages from any originating station into a Broadcast Network
or into another Teletypewriter system). Operation of the PSMN
button causes it to become illuminated and deactivates the
Local Area, Distant Area and CDC keys. As the operator inserts
the alphabetic character of the pseudomnemonic code, each
character is marked with a seven level control hole. After
perforation of the entire sequence - seven letters and space -
the PSMN lamp is automatically extinguished, the three control
keys are reactivated, and the equipment is restored to normal.

cDC (Call Directing Code) Kevy

This push button is used to provide control holes when CLC's
are perforated manually from the keyboard. Operation of the
CDC button causes it to become illuminated and disables the

Local Area, Distant Area and PSMN keys, When the operator
types the CDC characters, they are marked with sixth lewel
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¥

control holes. Operation of the LIRS key will cause this

character to be marked with a sixth level control hole, will

extinguish the CDC lamp, will reactivate the other three
. control keys, and will restore the equipment to normal.

B. TAPE PREPARATION

Message structure and the order in which characters are to be perforated in
the message tapes are shown below, 4ll operations are to be performed at
the send set,

. NOTE: Throughout the instructions covering preparation of tape, the first
and last steps are to "operate Feed-Out key' to secure a 5 inch
leader (or trailer) of tape to permit proper processing by the
transmitter.

This is necessary orly if the tape is an isolated message notl
preceded nor followed by another. When operating by the usual
procedure of preparing several messages on a continuous tape, the
5 inch leader is required only on the first message, while the

5 inch trailer is necessary only for the last.

1, Messages with one or more — but fewer than six = addresses:

. OPERA TION RESULTS
(a) Operate the FEED-OUT key until - Five inches of BLANK tape
a 5 inech leader of tape has been -
produced.
(b) Operate the SOM key., The GUARD LTRS, CR, LF, LIRS

lamp lights. (#)

(¢) Keyboard the address or select FIGS 1234567890 ATLRCDL SP
and operate codomat card(s) of
the destination station(s).
. Operation consists of selecting
the card between the thumb and
forefinger, and swinging the
top of the card to the right and
into the reader of the codomat.

NOTE: As many codomat cards as
are needed may be operated
in sequence. No separation

. is required. The codomat
returns each card to file.

(#)

. {(d) Depress the EOA key. The GUARD CR, LF, FIGS, M, LIRS,
lamp lights. (#) INDRRDL
(e) Insert CR, LF, and TEXLT by TEXT

keyboard.
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OFERATION RESULTS

(f) Depress the EOM key. The CR, LF, FIGS, V, LIRS,
GUARD lamp lights, "FIGS, W™ CR, & LF's, NNNN
is optional. (#)

(g) Operate the FEED-OUT key.

(#) The GUARD lamp
lights during these
periods of automatie
transmission to warn the
operator that garbling
will oceour if any other

NOTE:

keys are operated.

Sending Multi-Addressed Messages to Combined Offices,

It will be noted that at some stations, the same line switching
Teletypewriter equipment may be used to recelve messages for two
offices. Codomat card addresses for these stations will hawe the last

part of the mnemonie code missing.

This code will be inserted by the

operator from the keyboard, If the entire address is keyboarded, the

normal procedure will be used,

Messages Directed to Six or More Individually Addressed lLocatlons:

OPERATION
(a) Operate the FEED=OUT key.

(b) Operate the S key. The
GUARD lamp lights.

(¢) Operate the BCST codomat
card for access to the
broadcast network,

(d) Select and operate one
individual broadecast
station codomat card for
each station addressed.
(The cards are marked with
a heavy black horizontal
line), When more than
eight codomat cards are
required, CR, LF should
be entered (by keyboard)
to prevent pileup at the
end of the line,

(e) Depress the EQA key. The
GUARD lamp lights.

RESULTS

LTRS, CR, LF, LIRS

. p—

FIGS 1234567890
EBCSTDL SP

(One or two CDC's
followed by a mnemonic
code will be generated
for each card operated,)

CR, LF, FIGS, M, LTRS,
time, NYCHRDL
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OPERATION RESULTS
(£) Insert CR, IF, and text TEXT
. by keyboard.
(g) Depress the EOM key. The CkR, LF, FIGS, V, LIRS,
GUARD lamp lights. "FIGS,V™ CR, 6 IF's, NNNN
is optional.

(h) Operate the FEED-OQUT key.

. L. Messages Directed to All Stations, A1l Reservations, or All Operations
otations:

(a) Operate the FEED-QUT ke,

(b) Operate the SCM key. The LTRS, CR, LF, LTRS
GUARD lamp lights.

(¢) Operate the BCST codomat FIGS 1234567890
card for access to the EECSTDL SP
broadecast network.

(d) Operate the ALL RES (or (Five three-character

. ALL OF or ALL STN) codomat CDC's followsd by a

card, These cards are the ... mnemonic code will be
first three in the broad- : ' ganerated.} .
cast deck, e

(e) Depress the ECA key. The CR, LF, FIGS, M, LIRS,
GUARD lamp lights. 1332, ATLERDL

(f) Insert CR, LF, and Text TEXT -
bj’ kaybnard. arans i

(g) Depress the EQ{ key. The CR, LF, Fiﬁ-ﬂ, v, LTRS,
GUARD lamp lights, "FIGS, W™ CR, &6 LF's, NNNN

. is optional,

(h) Operate the FEED-OUT key,

C. TRANSMISSION OF THE MESSAGE

1. Inserting the Tape into the Transmitter

. Operate the STOP-RUN switch to the STOP position. The tape is held in
place in the Transmitter by a reader gate and a clamping head gate.

Both must be released before inserting the tape. Each has its own
release lever., With both gates released and in a raised position,
insert the tape leader (five inches of BLANK tape) into the transmitter

. so that the sensing pins will sense the last few blanks of the leader.
The tape must be fed below the two overhanging pierce guide plates
which are to pierce the sixth and eighth levels. After aligning the
teeth of the feed wheel with the feed holes of the tape, close the
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reader gate. With the left hand forming an "3" loop in the tape as

it passes from the lower level of the transmitter to the raised
portion, engage the tape in the secondary (forward) feed wheel, Making
certain that the tape has passed below the two plerce guide plates,
close the clamping head gate.

Message Transmission

Set the TRANSMITTER switch (on the key and lamp panel) at NORMAL *
position., After inserting the tape in the transmitter, operate the

STOP-RUN SWITCH to the RUN position. The sensing of the tape begins
immediately, searching for the control code which accompanies the
Start-Of-Message Code. When this control code is sensed, the tape is

run out until taut, and the tape is locked at the forward feed wheel,
Processing of each message tape will be accomplished with the tape

locked at the forward feed wheel.

It should be noted that a multiple-addressed message is sent as an
individual transmission to each addressee in turn, a process which
requires that the tape be rapidly pulled back and rerun past the
sensing pins for each transmission. A summary of operation during
message processing is indicated below:

(a) Recognize the presence of tape to be handled.

(b) Advance the tape, searching for the control code accompanying
SOM.

(¢) Detect SOM control code, stop, run out the previously sent tape
with forward feed mechanism until taut, and clamp forward feed
w:hEEl w

(d) Advance the tape, searching for the first DDD code that has not
been marked as delivered, (A pierce in the vicinity of the sixth
level indicates delivery).

(e) Detect DDD code and read the number of attempts as recorded by
the number of slashes at the lower edge of the tape:

(1) If the mmber of attempts is three, attempt to send to
Intercept,

(2) If the number of attempts is two or less, mark a call
attempt on the tape, send the DDD number (via the Data
Set ). Transmitter stops after sending the DDD number
and awaits receipt of answer back which is generated by the
receiving location data set.

(f) Receipt of the answer back causes the transmitter to start sending
the mnemonic (or pseudomnemonic) code until the first space is
detected, then stop and wait for confirmation from the called
station,

(g) When confirmation is received, mark the tape by pierecing it in the
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vicinity of the sixth level to indicate delivery.

(h) If the characters sent in Step (f) were a mnemonic code, proceed
. to Step (i), If the characters sent in Step (f) were a pseudo=
mnemonic code, search the tape for the next DDD number or the
end=of-address code, in the process transmitting CDC's, if present,
until EOA is detected, then proceed to Step (i). )

(1) Pull back the tape to taut condition and transmit the SOM, all
. mnemonies, the EOA, the text, and the EQM codes, During this
process, examine the tape to determine if any unhandled addresses
. are present for use in Step (3).

(3) After transmitting the EQM code.

(1) If the message has been delivered to all addresses, proceed
to the next tape (Step a). '

(2) If the message has not been delivered to all addresses, pull
back the tape to the clamp and repeat from Step (d). As
indicated in Step (e)(1), above, when three attempts to
reach an addresses have been unsuccessful, six attempts shall
then be made to deliver the message to the "Intercept" position
located in the Commmications Center. Six umsuccessful

. attempts to deliver the message to "Intercept! will cause a
visual and audible alarm at the send set,

In processing a tape, the logic equipment of the send set
makes three automatic attempts to send a message to each
addressee, After three failures, the send set automatically
dials the DDD mmber Intercept and transmits the entire
message to this equipment for further processing. The send
set will make six attempts to reach the intercept equipment
before operating audible and visual alarms.-.-If 1s unlikely
that nine unsuccessful attempts to send a message -will be
experienced, but the possibility does exist., Should this
happen, the MANUAL RESEND key may be used to make additional

. attempts.

D. MANUAL RESEND PROCEDURE

When, for any reason, a tape which has been pierced at the sixth level,
indicating delivery, must be RESENT, the following procedure should be used:

1. Operate the STOP-RUN switech to the "STOP" position.

. 2, load the tape into the transmitter in the normal manner sxcept that
the sensing pins should engage the text of the preceding message.

. 3, Depress and hold operated the non-locking MUUAL RESEND key.

L. The transmitter feeds tape, detects the S0, runs out the tape of the
preceding message, and stops. This establishes the point at which the

tapﬂ 13 E-lampﬂd-
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Release the MANUAL RESEND key.

Without disturbing the tape as it is clamped by the upper tape gate,
release the lower TAPE GATE only and reposition the tape in the trans-
mitter so that the sensing pins engage the first mmeral of the DDD
number (as indicated by the control holes).

NOTE: DO NOT SET THE TAPE ON FIGS WHICH PRECEDES THE DDD NUMEER.

Operate the STOP-RUN switch to the "RUNY position.

Transmission is then accomplished in the usual way, complete with
answer back, confirmation, elc.

ALARMS AND CONTROL KEYS

A key and lamp panel has been provided on the front cover of the send set
within easy reach and visibility of the operator. These alarms, when
activated, call attention to operating errors. Appropriate controls have
been included in the panel to: silence and restors alarms; permit manual
resending of tapes; and control transmitter-distributor action. A more
detailed explanation of these alarms and controls follows:

1.

2a

Se

Sa

Message Interrupted (Red)

Operated when the transmitter has been stopped for L5 seconds due to
tangled or taut tape, or for any other reason. (Buzzer also operates.)

Dialing Failure (Red)

May operate at any time after start of transmission until confirmation
of mnemonic code is received, to indicate an error in dialing which is
not cleared within eleven seconds. (Buzzer also operated. )

F P o wtat

Tape Check (Red)

Operates if the format sequence is noi valid either because of an error
in tape preparation, an error in loading the transmitter, or because a
tear in the tape prevented the message from being handled in its entiretiy.
(Buzzer also operates,)

Connection Lost (Red)

Operates whenever the circuit assurance is not received from the
destination station. (Buzzer also overates.)

Intercept Not Reached (Red)

Operates when six atiempts to reach Intercept have failed. (Buzzer also
operates.)

Torn Tape jﬁed!

(a) When an individual message tape has been transmitted completely
and the connection broken, with the transmitter switch in the "RUNY
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position, this alarm (No Buzzer) will be initiated, Operation
of the transmitter switch to "STUP" position will extinguish the
lamp,

(b) When transmission is in progress and the tape is stopped due to

a tear, both audible and visual alarms will be operated, The Tape
Check and the Connection Lost lamps also are initiated.

Manual Resend (Push-Button, Non-locking)

This key is used for resending a message to a station to which it has
already been sent, For operating procedure, refer to paragraph (D)
above,

Alarm Cut=0ff (Twist Key - Locking)

Momentary operation and restoral of this key will silence the buzzer
for any alarmed condition. If the key is left in the "cut-off"
position, the buzzer is disabled,

Reset (Push Button — Non-Locking)

Following an alarmed condition, the operator must correct the condition,
operate the stop-run switch to stop, remove the tape from the transmitter,
and operate the RESET key to extinguish the alarm lamps., Operation of
the RESET key with tape in the transmitter causes the TD to step the
tapeona position regardless of the position of the transmitter STOP-

RUN switch. o )

Transmitter (Four-Position Switch)

(a) Normal

Normal sending station operation. o
(b) Stop for Priority
Stops transmission after current delivery,if in progress.

(e) Hold

Stops transmission after all deliveries of the message being
currently handled.

(d) Monitor
In the monitor position, the transmitter will run only while the

RESET key is held operated. (Transmitter STOP-RUN switch must be
in "RUN" position, and tape not taut.)

F., TWENTY-FOUR-HOUR TIMER

411 send sets on the Automatic Line Switching System have been equipped
with twenty-four-hour clocks whose purpose is to record the time of each
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message tape preparation. The action of the clock is pompletely automatic.
The opseration of the EOA key causes a four-digit time group to be perforated
into the message tape following the CR, LF, FIGS, M, LIRS,

Following an AC power failure, ete., it is the responsibility of the
operator to reset this clock, so that all transmissions bear the correct
filing time, The unit is located beneath the top cover of the codomat -
to the rear of the cards.

In order to gain access to the time-recording unit, it is necessary to
slide the codomat away from the send set some four or five inches, to

. loosen three knurled thumb serews (two on the right side, one on the left)
that fasten the top cover to the codomat base, and to lift off the cover,
Removal of the cover makes the clock completely accessible for resetting,
Standing in front of the codomat, proceed as follows:

The unit contains three black plastic knurled wheels. The left wheel
indicates the two "hour" digits. The middle wheel and the right wheel
indicate "minutes," one digit each. Start with the right wheel ( fourth
digit) and work backwards - toward the left., Push the top of the wheel
toward the front, watching the number being displayed in the small window
near the wheel, After correctly setting this one, proceed to the middle
wheel and repeat the operation, finishing with the left. Replace the
codomat cover, tighten the thumb screws, and reposition the codomat

. against the send set, :
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4 Figure VI-2
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