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1. INTRODUCTION

1.01 This section contains the description and

operating principles of Data Line Switch-
ing Interchange Arrangements. Data line switch-
ing interchange arrangements were designed to
move traffic from various private line teletype-
writer systems into a data line switching system,
and from a data line switching system into a
variety of private line teletypewriter systems.

Teletypewriter messages will originate at a sta-
tion on an 81, 83, or SCATS System, local circuit,
or other type system, addressed to a data line
switching system station. This traffic is moved

from the private line teletypewriter system into

an originating interchange arrangement. The
interchange arrangement will perform the neces-
sary operations to deliver the traffic to the line.

1.02 The line will route the traffic to a central

location, at which will be located a trans-
lator, or direct it to its destination as described in
succeeding paragraphs.

1,03 Teletypewriter messages that originate at
a data line switching system station, ad-
dressed to a private line teletypewriter station,

will be routed over a line to the interchange loca-

tion. The interchange arrangement will perform
the necessary operations to deliver the message to
the private line system. The message will be
transmitted to its destination over the prwate
line system.

1.04 A line switching system is one in which

a connection from originating point to
ﬁnal destination is set up before a message is
transmitted. It is proposed to introduce this con-
cept to replace many of the private line message
switching systems in which messages are relayed
from switching point to switching point with mes-
sage storage and retransmission at each inter-
mediate point.

1.05 The over-all line switching service will use

regular No. 5 crossbar switching offices
directly interconnected by trunk groups, plus spe-
cially  designed automatic DATA-PHONE sets
and new teletypewriter equipment. All stations
will be connected to these No. 5 offices (which
may also be serving regular telephone subscrib-
ers) and selection of distant stations will be ac-
complished by automatlcally dialing the appro-
priate DDD code.
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1.06 The line switching system initially will be

provided for a commercial air line. Ulti-
mately, it is envisioned that the main body of
private line telegraph service and TWX service
will use line switching. With this in mind, cer-
tain switching offices that could handle such traf-
fic, have been spotted throughout the country.
Access to and from the No. 5 office will be either
by local lines or by extended lines (foreign ex-
change type) where stations are remote from the
No. 5 office. In all cases the sending and receiving
stations will terminate on a frame of the desig-
nated No. 5 offices.

1.07 The No. 5 office was picked to switch data

traffic for a number of reasons. First,
No. 5 crossbar is the preferred equipment for all
new central offices. It has features and flexibility
that many other switching systems do not have.
It provides “class of service” marks which can
be used to separate various kinds of traffic. This
capability is used to separate voice from data
traffic. This separation is needed to properly route
the data calls and to handle the different charging

rates which will apply to this type of traffic.

The No. b office does not introduce “‘hits” which
cause errors in data transmission. The handling
of priority and conference calls is being investi-
gated.

1.08 Initially there will be two types of data

stations (sending only and receiving only).
Separate telephone numbers in the No. 5 office
will be assigned to each line. At the No. 5 office,
each line will be terminated on a line terminal
arranged for ground start wiring option. This
means simply, for example, that the “off-hook”
condition of an originating DATA-PHONE set
is indicated to the No. 5 office by the application
of ground to the ring conductor of the line pair.
A saving of several seconds per call results from
the use of ground start operation instead of the
convential telephone dial tone and ringing. Ring-
ing is indicated to the terminating data set by the
appearance of ground on the tip conductor of the
line pair from the No. 5 office. This explanation
is for dc¢ supervision. In the case of ac super-
vision, the same idea is carried out by use of a
gignaling converter and operation of the DATA-
PHONE set on 43A1 carrier.
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1.09 As stated above, separate originating and

terminating station arrangements will be
provided. Except for the preparation of the tape,
the operation will be automatic at the sending end
and unattended at the receiving end.

1.10 New automatic teletypewriter equipment

and a new low speed, automatic DATA-
PHONE set is used for the air lines system. The
teletypewriter equipment will provide the con-
trols for automatically setting up, using, and re-
leasing the connection based upon information,
logic arrangements, and coded instructions stored
in the teletypewriter equipment. The DATA-
PHONE sets will provide the means for executing
that control. ‘ ‘

1.11  The teletypewriter equipment will inform

the originating automatic DATA-PHONE
set that it has traffic to send, and the automatic
DATA-PHONE set will present an ‘“off-hook”
condition to its No. 5 crossbar office. Upon re-
ceipt of the equivalent of dial tone (ground start
operation), the data set will outpulse the
DDD code of the distant receiving only station.
The connection will be set up by the No. 5 cross-
bar machines. The distant machine will go “off-
hook” automatically. By means of reverse battery
supervision in the 2-way trunk circuit, the No. 5
office will inform the calling station that the
called station has answered. The calling station
will then send the called station’s mnemonic. code
(see Part 2) to verify that the correct customer
has answered. When confirmation is received, the
calling station will proceed to send the message
and hang up. ’

1.12 Multiple address messages are handled in

a similar manner, utilizing a new auto-
matic tape pull-back feature in the sending tele-
typewriter which permits the tape to be pulled
back at high speed and run again, permitting
each successive called point to receive the mes-
sage. One way that this may be done is to route
multiple address messages with six. or more ad-
dresses- and group code messages over the line
switching system into a private line broadcast
teletypewriter circuit with selective calling. Ac-
cess to the broadcast circuit will be provided at
the customer’s communication center.
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1.13 At the customer’s communication center,

arrangements are provided for handling
intercept traffic. An originating station makes
three automatic attempts to complete a call. If
after three attempts the call is not completed, it
is automatically sent to intercept. At intercept an
additional automatic attempt is made. If ‘still un-
successful, it is routed to an ROTR for manual
handling.

1.14  Also required at the communication center
is a translator. This unit accepts messages
from other airlines addressed with airline address
(mnemonic) codes and translates these codes into
corresponding DDD telephone numbers which are
automatically inserted into a tape along with the
mnemonic code and the rest of the incoming mes-
sage for automatic retransmission on a DATA-
PHONE basis. ‘

2. MESSAGE FORMAT

2.01 The message format of the line switching

system is based on the International Air
Transport Association Interline Message Format
and Procedure. The purpose of the standards
adopted is to insure compatability of messages
that may be transmitted over more than one com-
munication network. They may also be applied to
those messages transmitted over a single network.

2.02 Standards are set up for construction of
the format, the most significant of which
are listed as follows.

‘(a) Heading Line: The purposes of the head-
ing line are: '

(1) Condition receiving equipment for the
correct receipt of an incoming message.

(2) Insure continuity of traffic over a chan-
nel (to safeguard against loss of traffic).

(3) Transmit online directing or switching
codes in certain systems.

(b) For interline communications purposes,

the heading line is not mandatory. Never-
theless, the inclusion of the heading line may
be a requirement on some networks or circuits.
Application of the heading line -in interline
communications should be determined by agree-
ment. :
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“(c) Whenever a heading line is used, it shall
include one or more of the following com-
ponents..

(1) Start-of-message signal ZCZC followed
, by one SPACE and an identification of
thevpart'ic_ular transmission of the message.
This shall consist of the channel identifica-
tion provided by a combination of letters not
exceeding five, followed by one FIGS and the
channel sequence number, always indicated
by three digits.

(2) Optional start-of-message signal, ex-
clusive of Carriage Return (CR)
Line Feed (LF) as online directing codes,
switching codes, or other online tape begin-
- nings.

(3) The spacing. signal consisting of a se-
quence of five SPACEs. The spacing
signal is required for the removal of the
heading that is present on a message as it
arrives in a relay station, before the message
is retransmitted with the new heading. In
some types of automatic systems, the removal
of the old heading and the insertion of the
new heading may be accomplished auto-
matically. In t_orh tape stations, however, the
heading is removed by slipping the part of
the tape which contains the old heading
through the tape transmitter before starting
_its transmission and a sequence of five
" SPACEs is required to provide room for
maneuver to insure that the message follow-
ing the heading is left intact.

(d) The heading line is constructed as in the
following examples.

{ ZCZC >ABCDE 4087 >>>,>;§

CHANNEL IDENTITYA——/ ' \—A\CHANNEL NO.

TRANSMISSION IDENTIFICATION
OR

gBA'KP*KR*SP* ?

\

/

DIRECTING CODES

(e) The address section follows..

(1) Start-of-address signal is mandatory and

' is required to indicate the beginning of
. the address to automatic switching systems
-and to position the teletypewriter carriage.
It consists of one CR and one LF followed
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by one LTRS. The latter is included to insure
that the equipment is always placed in the
letters case at the beginning of the address
section, with which many interline messages
will commence, since the inclusion of the
heading line is optional. If the heading line
is used, the LTRS will return the equipment
to the lower case after the transmission of
the channel sequence number.

’(f) Priority of charges indicator: Priority of

~ charges indicator has an optional status
and may be added when desired to include
specific instructions relative to deferred han-
dling of the message. It consists of two char-
acters of which the first one shall always be
Q; after this group will appear one SPACE.
The following indicators may be used in inter-
line communications.

QD — Deferred Message (oﬂ“-péak period
handling)

QR — Reverse Charges

QO — Deferred Message (inverse charges)

(g) Address Indicators: Address indicator(s)
are of course a mandatory component of

the address section, and consist of three char-

acter groups of which:

(1) The first three letters denote the city
and/or airport. ~

(2) The fourth and fifth letters denote the

office function (department) within the
airlines, expressed in the two-letter code ap-
proved for interline communications.

(8) The sixth and seventh letters denote the
airline or appropriate organization, for
example.

AA — American Airlines

DL — Delta Airlines

XA — ARINC

AB — Federal Aviation Authority

A SPACE should follow each mnemonic code
except CR and one LF shall be used between

each lines of addressees and after the last
addressee.
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Note: The address indicator described
~above is the basis for the mnemonic code

. -which will be frequently referred to in data

line switching. The word mnemonic is de-
fined as assisting or intended to assist mem-
ory. Based on the address indicator de-
scribed, a mnemonic code may be constructed
like this.

ATLOODL

ATL — Denotes the city and/or airport,
ATL for Atlanta.

00 — Denotes the office Vor department
function, OO for operations.

DL — Denotes the airline or appropriate
organization, DL for Delta Airlines.

(h) End-of-Address (EOM) Signal — Manda-
tory: The end-of-address signal shall con-
sist of FIGS M LTRS M.

(i) Communication Reference Section—Man-

datory: Comprises two items, identifica-
tion of the message and an indication of the
office to which a servicing inquiry should be
directed. It consists of two groups, located on
the same line; first is message identity and sec-
ond, message origin, separated by one space.

The message identity may be any group of

characters, excluding SPACE, ZCZC, NNNN,
and all upper case characters other than
numerals, period, and oblique. The message
origin is a seven-character mnemonic code,
for example, MSYRRDL (New Orleans Reser-
vations—Delta).

(k) Text Section: This is the purpose of the
’ message, and is constructed by the origi-
nator. '

(1) Ending Section—Mandatory: Ending sec-

tion requires a- minimum of six LFs pre-
ceded or followed by CR. Next is EOM signal.
It shall consist of four of the letter case N
(NNNN). Where message separation is re-

.quired for torn tape separation, the exact num-

ber of LTRS is-determined by agreement. The
ending section is as in the following example.

kk
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Note: Carriage return optional position, pre-
ceding or following the line feeds.

(m) Additional format is discussed in specific
-applications.

3. BASIC FEATURES OF THE INTERCHANGE AR-
RANGEMENTS

3.01 The purpose of the interchange arrange-

ments described in this section is to pro-
vide the facilities to enable private line teletype-
writer users and teletypewriter line switching
users to freely and simply interchange messages.

3.02 The interchange arrangements are de-

signed to deal with the difference in speed
of operation and message format. Initially, line
switching will operate at 100 wpm. Private line
services generally employ 60 to 756 wpm. Line
switching, as stated previously, employs both a
DDD telephone number and a mnemonic code,
while private line services generally employ Call
Directing Codes (CDCs). The increasing use of
four Ns (NNNN) -as the EOM is now ATA/
IATA standard and is designed into line switch-
ing. FIGS H LTRS is more generally employed
as the EOM code in private line services.

3.03 The interchange situations are varied, be-

cause of the nature of the various private
services and the requirements of the user. Each
of the fundamental arrangements is described
in the following paragraphs.

DATA LINE SWITCHING-TERMINATING INTERCHANGE
CIRCUIT ' '

3.04 The purpose of a terminating interchange

circuit is to accept teletypewriter messages
from a No. 5 office. Messages are received by a
terminating DATA-PHONE set associated with
a 28-type receiving only typing reperforator or
the reperforator side of a 28 reperforator-trans-
mitter. Provision is also made for the connection
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of a monitoring receiving only teletypewriter, if
desired.

3.05 ° The equipment required for the complete

terminating arrangement is shown in
Fig. 1. It consists of an automatic DATA-PHONE
set, an ROTR, or the reperforator of an RT set,
control circuit, sequence selector (for reading
NNNN etc), and- 28 distributor (for generating

tHt).

3.06 A connection is dialed up by the originat-

ing station, and the terminating No. 5 office
goes “off-hook’. The “off-hook” condition is passed
to the terminating automatic DATA-PHONE set,
which goes ‘“off-hook”. By means of the relay
equipment in the DATA-PHONE set and the
No. 5 office trunks, the originating station is sig-
naled that the terminating station is connected
and ready to receive the message. This return
signal is known as an answer-back.

3.07 A pseudomnemonic code is then trans-

mitted by the originating station. It con-
sists of the seven characters of the mnemonic
code, which ends with the two-character airline
designator followed by a SPACE signal. (e.g.,
DL SPACE). The airline designator followed by
SPACE, is read by the sequence selector. The
sequence selector thereupon opens and then closes
a set of contacts in the stuntbox, which causes a

- short spacing signal to be returned to the origi-

nating station as a confirmation signal. The con-
trol circuit unblinds the reperforator after re-
ceipt of the pseudomnemonic code.

3.08 The originating station then sends the mes-

sage which is copied by the reperforator.
During the transmission, the control circuit is
looking for the EOM which may either be
NNNN or FIGS H LTRS. In the event that
NNNN is read, the control circuit must not ac-
cept another message until FIGS H LTRS is
inserted in the tape. The control circuit combines
with the 28 distributor to insert FIGS H LTRS
in the tape. .

3.09 At the end of the LTRS character, the
\ control circuit restores to the “idle” con-
dition. This releases the DATA-PHONE Set, and
the connection is terminated.
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3.10 Should the tape contain a FIGS H LTRS

ahead of, or in lieu of NNNN, the reper-
forator will be blinded but the stuntbox of the
sequence selector will continue to read any char-
acters that follow. If the assigned Call Directing
Code (CDC) or LF is read, the control circuit
unblinds the reperforator which resumes copying.

3.11 During the interval following

FIGS H LTRS, if NNNN is read or if the
central office disconnects, the control circuit will
not generate FIGS H LTRS.

3.12 If an ROTR with noninterfering tape

feedout is provided, the tape feed-out con-
trol is activated during the release interval of the
control circuit, and LTRS feedout will start
shortly after the FIGS H LTRS.

3.13 During the reception of signals, the se-

quence selector, through its universal con-
tacts, generates for each received character, a
short open-and-close pulse, which is transmitted
through the sending side of the terminating
DATA-PHONE set to the originating station.
These signals are for circuit assurance. The con-
trol circuit shorts out these signals during an
“open” condition or when a machine alarm is
registered due to inability to respond mechani-
cally to good teletypewriter signals. Such a condi-
tion might exist if the reperforator power switch
were turned or left off, or due to mechamcal
failure of the reperforator.

3.14 The control circuit is not designed to recog-

nize “alarm” conditions. A separate cir-
cuit, to provide alarms and other features, will
be provided. The complete station may include the
following alarms and features:

(a) MACHINE TROUBLE Alarm

(b) TORN TAPE Alarm (Associated with a
Reperforator)

(c) LOW TAPE Alarm

(d) TORN TAPE Alarm (Associated with the
Transmitter)

(e) BUSY OUT Key (Locking) — Makes the

station busy to subsequent calls. When
operated while station is ‘“off-hook”, it shall
make the station busy when the station next
goes ‘“‘on-hook”.
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(f) Busy Indication to No. 5 Office — In con-
nection with station busy feature, pro-
vision is made for a busy indication to the
No. 5 office when the power is turned off or
goes off, and when the tape in the reperforator
is low.
(g) XMSN TEST Key (Locking) — Operates
a relay to connect the demodulator and
modulator of the DATA-PHONE set back to
back for transmission tests by the Telephone
Company. This key is only to be used under the
direction of the Telephone Company and shall
be accessible but so located as to make 1nadver-
* tent operation unlikely.

DIRECT PRIVATE LINE TO TRANSLATOR INPUT (ORIGI-
NATING)
3.15 - The preceding description dealt with the
interchange of teletypewriter messages
from a data line switching system to private line
systems. The description that follows deals with
the interchange of messages from private line
switching systems into a data line switching sys-
tem.

3.16 In the situation where the private line sys-

tem is located in the same city or general
area as the data line switching system communi-
cation center and translator, no separate conti‘ol
circuit is required.

3.17 Messages from the private line system ar-

rive at the communication center via a
private line, as perforated tape; in a reperforator-
transmitter set. It is addressed with a mnemonic
code, e.g., MSYRRDL SPACE. (This code may
be assigned to the particular airline reservations
office at New Orleans.) The reperforator-trans-
mitter set is under control of the communication
center translator. The translator discards the pri-
vate line system code, reads the address, inserts
the DDD number of the designated station, and
proceeds to deliver the message over the line
switching system to its destination. The details
of this message handling are described in other
instructions pertaining to the communication
center.

CONTINUOUS TAPE ORIGINATING VIA LiNE SWITCH-
ING SYSTEM TO TRANSLATOR INPUT

3.18 A private line system interchange outlet
located at a distance from the line switch-
ing ‘communication center transmits its messages

N~
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over the line switching system network to a trans-
lator at the customer’s communication center.
Fig. 2 shows in block diagram form, the equip-
ment required for this interchange, using a con-
tinuous tape. For illustration, it may be ‘assumed
that the private line interchange outlet is located
in Ft. Worth, Texas, and the data line switch-
ing system communication center is located in
Atlanta, Georgia.

3.19- Chart 1 shows the sequence of operations

for a continuous tape originating station.
As indicated in Fig. 2, the units that comprise
the interchange arrangement are: (1) an RT set,
with its associated alarm and reader circuit,
(2) a control circuit, and (8) an automatic
DATA-PHONE set, connected to a No. 5C office.
Circuit elements necessary for complete message
handling are a DDD number generator, a pseudo-
mnemonic generator, a FIGS H LTRS and a
4N (NNNN) reader, anything other than LTRS
(or BLANK) reader, and a SPACE/NNNN gen-
erator. Alarms are provided to inform the attend-
ant of operating difficulties and to provide safe-
guards to prevent the equipment from unneces-
sarily tying up the No. 5 office equipment.

3.20 Message handling begins when tape be-

comes available in the RT set. The cir-
cuitry searches for a start-of-message, which is
any character other than LTRS or BLANK. The
message will be addressed with seven character
mnemonic codes for the data line switching sys-

.tem. However, it is only necessary that we trans-

mit the message to the translator at the communi-
cation center. The incoming equipment at the com-
munication center is designed to discard 81 system
codes, LTRS characters, and any other extraneous
characters occurring before the Start-of-Address
(SOA) Code. The control circuit is designed to
generate the DDD number of the translator.

3.21 When the SOM character is read, the cir-

cuitry goes “off-hook”. At this time, “off-
hook” and dial mode is indicated to the DATA-
PHONE set, and the first digit of the DDD num-
ber of the translator ihput is presented to the
DATA-PHONE set.

3.22 The DATA-PHONE set assumes an ‘“‘off-

hook” condition and causes the No. 5 office
to attach an originating register. The DATA-
PHONE set, after an originating register has
been attached, passes the first digit of the
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DDD number to the No. 5 office and requests the
next digit from the control circuit. This action

is repeated until the number is completed. Thus

the DDD: number is dialed by the control circuit,
together with the DATA-PHONE set and the
register in the No. 5 office.

3.23 If the called station is not reached, the

control circuit recycles in 11 seconds and
will make up to seven attempts to complete the
call. If the seventh attempt is unsuccessful, the
NO CONN alarm is activated. The attendant may
operate a key to deactivate the alarm, and reset
the counter. The control circuit will then make up
to seven more dialing attempts, after which it will
again alarm.

3.24 When the called station is reached, it will
 go ‘“off-hook”, and return an answer-back
signal to the originating control circuit. When
the ‘answer-back is received, the control circuit
transmits a pseudomnemonic code for confirma-
tion. The pseudomnemonic code consists of seven
letters (similar to a mnemonic code) followed by
a SPACE. The called station recognizes the code
and returns a short open-and-closed pulse for
confirmation. The control circuit recognizes the
confirmation signal, transmits the SOM character
and the remainder of the message over the con-
nection now established to the translator. The
transmitter control and the control circuit of the
reperforator at the RT pool of the translator to-
gether maintain the line-switched connection as
long as the transmitter has a message to.send.

3.25 Circuit assurance is employed to insure
that the called station is on the line. At
the called station, a receiving element reads all

. incoming characters. By means of universal con-

tacts that open and close one time for each char-
acter received, a spacing pulse nominally 50 milli-
seconds in length is transmitted over the send side
of the terminating DATA-PHONE set and the
line to the originating station. The loss of the
circuit assurance pulses for one-half second will
activate an alarm, and cause the control c1rcu1t
to go “on hook”, termlnatlng the connection.

3.26 The transmitter sends at 100 wpm while

the incoming tape in the reperforator is
arriving from a 75-wpm circuit. The transmitter
is arranged to satisfactorily operate when the
100 speed of the transmitter catches up with the
75 speed of the reperforator. '
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3.27 The control circuit will recognize NNNN

or FIGS H LTRS as the EOM code. If
NNNN is read, the distributor is blinded, and
the transmitter continues to read the tape as in-
dicated in Sequence Chart 1, “Z” Option, con-
tinuous tape. If another SOM code is read, the
control circuit causes the transmitter-distributor
to restart, send the character, read and resume
normal transmission. If no more tape is avail-
able, the station hangs up, that is, goes “on-hook”.
In the event of a torn tape, the station goes ‘“on-
hook” and alarms.

3.28 If FIGS H LTRS is read, the distributor

is blinded but the transmitter continues to
read tape. If a SOM code (a character other than
LTRS or BLANK) is then read, the control cir-
cuit stops the transmitter, unblinds the distribu-
tor, and generates and sends NNNN, the EOM
code for the line switching system. The distribu-
tor is then restarted, the SOM character is sent,
and transmission is resumed.

3.29 If, after reading FIGS H LTRS above,

availability of tape disappears before the
start of a new message, the control circuit stops
the transmitter, unblinds the distributor, and gen-
erates SPACE NNNN, the End-of-Transmission
(EOT) Code.

3.30 Should “torn tape”, a trouble condition re-

quiring correction, be encountered rather
than “taut tape”, the control circuit stops the
transmitter, unblinds the distributor and gen-
erates SPACE NNNN, sends 150-millisecond
mark signal before hanging up. This condition
activates the TORN TAPE alarm.

3.31 Conditions that could occur during trans-

mission before FIGS H LTRS or NNNN
are guarded by alarms. For example, if a “torn
tape” condition should appear during text, the
control circuit will stop the transmitter, hang up
the station, and activate the TORN TAPE alarm.
If “taut tape” occurs, or the transmitter stops for
other than “taut” or “torn tape”, a 30-second
timer is activated. If the condition is maintained
for less than 30 seconds, the timer resets and nor-
mal transmission resumes. If the condition is
maintained for more than 30 seconds, the control
circuit hangs up, terminating the transmission,
and activates the MESSAGE INTERRUPTED
alarm.
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3.32 Four control keys are provided as follows.

(a) TRANSMITTER SEND STOP - HOLD

Key (Locking) — This key which when
operated to the HOLD pos1t1_on will cause the
transmitter to go “on-hook” and remain “on-
hook” after the message in progress has been
transmitted. When operated to the STOP posi-
tion, it will cause the transmitter to stop im-
mediately but will not break down the connec-
tion. :

(b) CALL TELCO Key (Nonlocking) — For

: use by the customer on test calls to the

- serving test center. Operation of this key per-

forms the following functions after the station
has gone “off-hook” in the normal manner.

(1) The transmitter will generate the
DDD number of the serving test center.

" (2) All timers will be disabled upon receipt
of answer-back indication that a con-
nection is established.

(3) The circuit assurance feature w1ll be
disabled.

(4) The TORN TAPE alarm will be dis-

abled. Conditions will restore to normal
by the transmission of the EOM code. (The
CALL TELCO key shall be accessible to the
operator but so located as to make inadver-
tent operation unlikely.)

(¢) RESET Key (Nonlocking) — This key is

used to restore the circuit to normal, in
the event the STC is not reached promptly after
the operation of the CALL TELCO key.

, (d) XMSN TEST Key (Locking) — This key
' is used to connect the demodulator and the

modulator of the DATA-PHONE set back-to- -

back for transmission tests by the STC. This
key is to be used only under direction of the
STC and it shall be accessible to the operator
but so located as to make inadvertent operation
unlikely. The CALL TELCO, RESET, and the
XMSN test keys are located inside the 28 RT
cabinet. '

3.33 The alarms provided are listed as follows.

(a) REPERFORATOR TROUBLE — Reper-
‘ forator not operatmg in response to incom-
ing signals.

(b) TORN TAPE — Tape torn between reper—
forator and transmitter.
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(c) START FAILURE — To guard against
tape not feeding or an open line to the
reperforator.

(d) DIAL FAILURE — Indication that dial-
ing ceased before completion.

(¢) MESSAGE INTERRUPTED — Tape un-
available for 30 seconds.

(f) CONNECTION LOST — Station discon-
nected during message.

(g) NO CONNECTION — Control circuit un-
successful in reaching called station after
seven attempts. :

(h) LOW TAPE — Reperforator tape supply
low.

CONTINUOUS TAPE ORIGINATING VIA LINE SWITCH-
ING SYSTEM TO A SINGLE TERMINATING STATION (Y
OPTION)

3.34 The purpose of this interchange arrange-

ment is to provide the necessary machine
and control equipment to enable airline B to auto-
matically transmit messages from a private line
system via line switching to an airline C station
which also employs a private line system. The con-
necting link is a line switching system DDD con-
nection. The operation is shown on Sequence of
Operations, Chart 1.

3.35 A reperforator-transmitter, with its asso-
ciated control circuits, is fed signals from
a private line system. The control circuitry is the
same as that described in “Continuous Tape Origi-
nating via Line Switching System to Translator
Input”. The difference is in the handling of the
EOM which is shown in “Y” Option of the draw-
ing and the sequence of operation charts. The
RT set control circuit is coupled to a No. 5 office
by an automatic DATA-PHONE set and a line.

3.36 The single designated station of airline C

with its controls is connected to a voice line
of a No. 5 office via an automatic DATA-PHONE
set, as described in “Data Line Switching-Termi-
nating Interchange Circuit”. It is assigned a
DDD number, similar to other stations associated
with the line switching systems. All messages are
addressed with the required codes for the air-
line C private line system.
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3.37 Message handling in this originating inter-

change arrangement begins with the avail-
ability of tape. The SOM character causes the con-
trol circuit to go “off-hook”, relaying the ‘off-
hook” condition to the No. 5 office, via the auto-
matic DATA-PHONE set. The No. 5 office at-
taches an originating register, and the automatic
DATA-PHONE set, together with the control cir-
cuit, dials the number of the designated airline
C station. Answer-back is received, and the con-
trol eircuit generates the mnemonic code and
waits for confirmation. After the confirmation
signal is received, the control circuit starts the
transmitter-distributor of the RT set and sends
the SOM character and the message.

3.38 In this operation, messages are handled

one at a time, that is, at the end of each
message, the connection is broken down, with a
return of the control circuit to the “idle” circuit
condition.

339 The EOM <code may be either

FIGS H LTRS or NNNN. Initially it is
expected that it will be FIGS H LTRS. If
FIGS H LTRS is read, the control circuit will
stop the transmitter, generate and send NNNN,
hold the line in a “marking” condition for
150 milliseconds, and hang up. If NNNN is read
in the tape, the control circuit stops the trans-
mitter, holds the line in a “marking” condition
for 150 milliseconds, and hangs up.

3.40 During normal transmission, if a torn tape,

or taut tape occurs, or the transmitter
stops for other than ‘“taut” or “torn tape”, the
action of the control circuit is the same ag de-
seribed in “Continuous Tape Originating via Line
Switching System to Translator Input”, and as
indicated on the Sequence of Operations, Chart 1.

341 Alarm indications and control keys de-
scribed under “Continuous Tape Originat-

'ing via Line Switching System to Translator In-

put’ are used with this arrangement.

TORN TAPE ORIGINATING VIA LINE SWITCHING SYS-
TEM TO TRANSLATOR INPUT (T OPTION)

3.42 The purpose of this arrangement is to pro-
vide the equipment to deliver teletype-

" writer messages on a torn tape basis from a
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private line switching system to a data line switch-
ing system station, via the line switching system.
Fig. 8 is a block diagram of the equipment and
circuitry required for this interchange. Chart 2 is
sequence of operations for a torn tape originating
station using a “T” option.

3.43 As indicated in Fig. 3, a 28 transmitter-
distributor, with its associated control cir-
cuit, a DDD number generator, a pseudomnemonic
generator, a 4N (NNNN) and a FIGS H LTRS
reader, any character other than LTRS reader, a
SPACE NNNN generator, and a 1564A1 automatic
DATA-PHONE set are the fundamental elements
of this interchange arrangement. The DATA-
PHONE set connects by a line to a No. 5 office.

3.44 The situation in which this arrangement is

required is that in which airline C, using
a private line teletypewriter system, has a mes-
sage to transmit to a line switching station of
airline A. Messages arrive at airline C inter-
change location in punched tape form.

3.45 A punched tape containing the message is

inserted in the transmitter, and the STOP-
RUN switch is operated to the RUN position.
Tape handling begins immediately with a search
for SOM LTRS and BLANKS are discarded; but
the first character other than LTRS or BLANK
is recognized as a SOM.

3.46 DMessages are addressed with seven-char-

acter mnemonic codes, which will be
recognized by the translator input at the com-
munication center. The translator and associated
equipment will supply the corresponding
DDD number of the desired station and complete
the delivery of the message.

3.47 The SOM code is recognized by the control

circuit, which stops the transmitter and
goes “off-hook”, causing the DATA-PHONE set
and the No. 5 office to go “off-hook’”. The No. 5
office connects an originating register and relays
this condition to the control circuit via the DATA-
PHONE set. The control circuit generates and
transmits the DDD number of the translator
input RT pool at the communication center, into
the DATA-PHONE set, which outpulses it to the
No. 5 office originating register. The No. 5 office
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sets up the connection to the called station, the
RT pool at the translator. When the connection
is completed, the called station is rung and it goes
“off-hook”. This condition is relayed back to the
originating station where .it is recognized as an
answer-back signal. :

3.48 The control circuit starts the distributor,

generates and transmits the mnemonic code
for the translator. At the receiving station, which
is the RT pool at the translator, the system des-
ignators and SPACE are recognized and a con-
firmation signal is returned to the calling station.
The confirmation signal is a short open-and-close
signal, recognized by the control circuit, which
then switches the transmitter to the message tape.
The transmitter-distributor sends the SOM char-
acter which was stored, the mnemonic address
code, and the remainder of the message. Message
transmission continues with the control circuit
searching for the EOM code, NNNN or FIGS H
LTRS.

3.49 If NNNN is read, the control circuit blinds
the distributor but continues to read the
tape. If the tape contains characters other than
LTRS or BLANKSs, (the start of another mes-
sage), the control circuit stops the transmitter
and unblinds the distributor. The SOM that was
described above, is sent, and the transmitter-
distributor resumes normal transmission.

3.50 If, after reading NNNN, a taut tape is
found, the control circuit will go “on-hook”
and activate the TAPE TROUBLE alarm. The
going “on-hook” by the control circuit activates
the chain of events whereby the automatic DATA-
PHONE set goes “on-hook”, releases the No. 5
office, which releases the receiving No. 5 office, the
DATA-PHONE set and control circuit, returning
the control circuit to the “idle” circuit condition.
If a torn tape had been encountered, rather than
a taut tape, the control circuit would go “on-hook”
but not activate the TAPE TROUBLE alarm.

3.51 FIGS H LTRS is the most likely EOM

‘ code because the message was originated
on a private line circuit which normally uses
FIGS H LTRS for EOM. If FIGS H LTRS is
read, the control circuit will blind the distributor
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and continue to read the tape. The action will
then be: :

(a) If a character other than LTRS or

BLANK is read (start of another mes-
sage), the control circuit will stop the trans-
mitter, unblind the distributor, generate and
send NNNN, trip the distributor to send the
SOM character just read, and resume normal
transmission.

(b) If taut tape is encountered, the control

circuit will stop the transmitter, unblind
the distributor, and generate and send SPACE
NNNN. It will then hold the line “marking” for
150 milliseconds, hang up and activate a TAPE
TROUBLE alarm.

(e¢) If torn tape (or end of tape) occurs, the

control circuit will stop the transmitter,
unblind the distributor, generate and send
SPACE NNNN. It will then hold the line in a
“marking” condition for 150 milliseconds and
then hang up.

3.52 If during normal transmission, the follow-

ing action takes place:

(a) Torn tape is found, the control circuit stops

the transmitter and hangs up. Since no
EOM code has been transmitted, two alarms
are activated, TAPE TROUBLE and NO EOM

lamp.

(b) If a taut tape occurs, the control circuit
stops the transmitter, or if the transmitter
stops for other than “taut” or “torn tape”, a
30-second timer is activated. If the condition
is maintained less than 30 seconds, the timer
is reset and the transmitter-distributor resumes
normal transmission. If the condition is main-
tained more than 30 seconds, the timer times
out, the control circuit goes “on-hook” and acti-
vates a MESSAGE INTERRUPTED alarm.

3.53 Circuit assurance is employed in this torn
tape operation, in the same manner as that
described for continuous tape operation. Also, as

. in the continuous tape arrangement, if the at-

tempt to dial the RT pool at the translator is
unsuccessful, the control circuit hangs up, re-
cycles, and tries again. Each dial attempt is regis-
tered in a counting circuit. If the seventh attempt
is unsuccessful, the NO CONN alarm is activated.
The attendant may depress a key to deactivate the
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alarm and reset the counting circuit. Should this
be done, the control circuit may try up to seven
more times, and if still unsuccessful, the alarm
will again be activated.

3.54 Control keys:-are provided as described in
3.32. A number of conditions are guarded
by alarms and these are listed a8 follows.

(a) Connéction Lost — Activated by loss of
) circuit assurance pulses.

(b) Dial Failure — Dialing ceased before com-
plete DDD number was dialed.

(c) Message Interrupted — Transmission
stopped for 30 seconds, and control cir-
cuit went “on-hook”, with no EOM code.

(d) No Connection — Séven unsuccessful at-
"~ tempts have been made to reach termi-
nating station.

(e) Tape Trouble — An indication of taut tape

or end of tape (or torn tape) before an

“EOM signal. Alarm also activated by
taut tape, after FIGS H LTRS or NNNN.

Note: On a 28 transmitter, taut tape is evi-
denced by a tangled tape or the tape is man-
ually lifted to raise the taut tape lever that
normally rides the tape. Raising this lever
opens the stop-run contacts. Torn tapes or
end of tape allows the gixth pin to rise and
break the sixth pin contact.

TORN TAPE ORIGINATING VIA LINE SWITCHING SYS-
TEM TO A SINGLE TERMINATING STATION (W OP-
TION)

3.55 The purpose of this arrangement is to de-

liver messages on a torn tape basis to a
single terminating station via a line switching
system connection. The control circuitry and
equipment used in this interchange arrangement,
except for optional wiring and equipment, is the
same as that covered in 3.42 through 3.54. The
same control keys and alarms are used. Sequence
of Operations, Chart 2, “W” Option, shows the
operation of the circuit. In general, the operation
from idle circuit to normal transmission is the
same as that described in “Torn Tape Originating
Via Line Switching System to Translator Input
(T Option)”.
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3.56 The same equipment and circuitry, re-

ferred to in 3.44, is used for this operation.
Optional wiring in the circuit provides the differ-
ence in operation.

3.57 This interchange arrangement is used in

the situation where the messages for inter-
change arrive at the office of airline C in punched
tape, over a private line teletypewriter switching
system. Such messages are to be delivered to air-
line B interchange location, located at a distance
from airline C interchange location. It was de-
cided to bridge this distance by using a line
switching system link,

3.58 All interchange messages between airline C

and airline B are routed to a single station
as described in 3.06. That station consists of a
receiving only typing reperforator, with its asso-
ciated control circuitry, alarms, and a 154A1 auto-
matic DATA-PHONE set, connected to a No. 5
office.

3.59 Interchange messages that arrive at the

airline C interchange location are in
punched tape form and addressed with the pri-
vate line service system codes of airline B. The
tape is torn from the reperforator and inserted
in the transmitter-distributor. Tape handling be-
gins as soon as the STOP-RUN switch is operated
to the RUN position.

3.60 The tape is fed into the transmitter and

the control circuit searches for SOM, which
again is any character other than LTRS or
BLANKS. When a SOM is read by the control
circuit, it goes “off-hook’ and indicates ‘“‘off-hook”
and dial mode to the 154A1 DATA-PHONE set
and the first digit of the DDD number is pre-
sented to the DATA-PHONE set. The DATA-
PHONE set assumes an “off-hook” condition and
causes the No. 5 office to attach an originating
register.

3.61 The control circuit recognizes the signal

from the No. 5 office, via the DATA-
PHONE set, that the register is attached. The
control circuit teams with the DATA-PHONE set,
to outpulse the DDD number assigned to the
single station of airline B. The No. 5 office makes
the connection to the called station. If the station
is reached, it is rung and goes “off-hook’”, and an
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answer-back signal is sent back over the line to
the originating station to indicate a completed
connection. This signal is recognized by the origi-
nating station, which generates and transmits the
pseudomnemonic code for the called station for
confirmation. ‘

3.62 When the mnemonic code is received by

the called station, the stuntbox of the se-
quence selector recognizes the last two characters
followed by a SPACE as system designators. The
called station sends back over the line a short
open-and-close signal, recognized by the origi-
nating station as a confirmation that a station
associated with the desired line switching system
has been reached. '

3.63 If the called station had not been reached

when: the DDD number was dialed, the
originating control circuit would register the at-
tempt in a counting circuit, hang up, and try
again. It will make seven attempts, and alarm
on the eighth. The attendant may operate a key
to release the alarm and reset the counter.

3.64 When confirmation is received, the control
circuit transmits the SOM character and

starts the transmitter to send the message to the

single station at the interchange location of air-
line B. The control circuit then looks for the
EOM code. The EOM code may be either
FIGS H LTRS or NNNN. The message origi-
nated on a private line teletypewriter switching
system, and initially, FIGS H LTRS will be the
EOM code. Sequence of Operations, “W” Option,
shows the operation of the circuit, when the
EOM code is read or the tape is torn, taut, or
if the transmitter-distributor stops for any rea-
son. The action is described in the following para-
graphs.

3.65 When the transmitter starts sending the

message, the called station sends back a
50-millisecond spacing signal for each character
received. This spacing signal is recognized by the
control circuit as circuit assurance. The control
circuit recognizes the circuit assurance pulses by
means of a solid state pulse detector circuit which
checks each spacing pulse for length. If the pulse
is' between 85 and 65 milliseconds in length, it is
accepted and the detector recycled. If the circuit
assurance pulses fail or do not meet the timing re-
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quirements above, for a period of about 500 milli-
seconds, the control circuit will go “on-hook”, light
the CONNECTION LOST lamp, and operate the
audible alarm (buzzer). A key is provided to si-
lence the audible alarm and another key to release
the alarm and restore the circuit to normal. The
connection has been lost, and it will be necessary
to resend, or otherwise dispose of the message.

3.66 If FIGS H LTRS is read, the control cir-

cuit blinds the distributor and continues
reading tape. Provision is made for either of the
following situations.

(a) If the tape is torn, the control circuit stops

_ the transmitter, unblinds the distributor,
generates and transmits NNNN. Then the line
is held “marking” for 150 milliseconds, and the
control circuit hangs up.

(b) If a taut tape occurs, the control circuit

stops the transmitter, unblinds the dis-
tributor, generates and sends NNNN. The con-
trol circuit then holds the line in a “marking”
condition for 150 milliseconds and then hangs
up. In addition, a visual and audible TAPE
TROUBLE alarm is brought in, to alert the
attendant of the difficulty.

(c) If a character other than LTRS or

BLANK (SOM code) is read, the con-
trol circuit unblinds the distributor, starts the
distributor to send the character just read, and
then resumes normal transmission. '

3.67 If NNNN is read, the control circuit con-

verts the fourth N to LTRS and continues
reading tape. Provision is made for either of the
following situations.

(a) If the tape is torn, the control circuit stops

the transmitter, unblinds the distributor.
It then generates and transmits NNNN. The
control circuit then holds the line in a “mark-
ing” condition for 150 milliseconds and then
hangs up.

(b) If taut tape occurs, the control circuit

stops the transmitter, unblinds the dis-
tributor, generates and sends NNNN. The con-
trol circuit then sends a 150-millisecond mark
(holds the line marking), hangs up, and initiates
a TAPE TROUBLE alarm.
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"~ (e¢) If a character other than LTRS or
BLANKS (SOM code) is read, the control
circuit stops the transmitter and unblinds the
distributor. It then starts the distributor to
send the character just read, and resumes nor-
mal transmission. ‘

3.68 If, while a message is being transmitted, a

torn tape is found, the control circuit stops
the transmitter and hangs up. The NO EOM lamp
lights and a visual and audible TAPE TROUBLE

alarm is operated.

3.69 During transmission, if a taut tape is

found, the transmitter is stopped or if the
transmitter stops for other than taut or torn tape,
a timer is activated. If the condition is maintained
for less than 80 seconds, the control circuit resets
the timer and permits the transmitter-distributor
to resume normal transmission. If the condition
is maintained more than 30 seconds, the control
circuit will hang up, and operate the MESSAGE
INTERRUPTED alarm. :

SEMIAUTOMATIC 8-LEVEL TAPE PREPARATION FOR
INTERCHANGE ENTRY AND THE MANUAL RE-ENTRY

. OF INTERCEPTED MESSAGES

3.70 The purpose of this arrangement is to oper-

ate ‘with the 28 ASR and Codomat unit
of an originating station to permit the prepara-
tion of an 8-level tape from a 5-level tape, suitably
edited and coded for introduction into the data-
line switching system.

3.71 The equipment is used at an interchange

. location to permit the introduction of mes-
sages from a foreign system into the data-line
switching system. This type of operation is re-
ferred to in this description as ‘“manual entry.”

3.72 The equipment is also used at the INTER-

CEPT SERVICING position at the com-
munication center to permit an intercepted mes-
sage from the data line switching system to be
manually reintroduced into the system. This type
of operation is referred to herein as “manual re-
entry”. -

3.73 The equipment required for this.operation

~ consists of a 5-level auxiliary 28 transmit-
ter-distributor, control circuit, a key and lamp
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cabinet, and a 48-volt rectifier. It functions with
the tape preparation circuit of the 28 ASR, which
must be suitably modified, and its associated
Codomat unit. The modification of the 28 ASR
does not interfere with its normal originating
station use. Fig. 4 shows in block schematic form
the general arrangement of the equipment used in
this arrangement.

3.74 1In both types of operation, the messages

are received on a typing reperforator, and
therefore appear in the form of a 5-level tape.
These tapes need to be edited and coded so as
to make them suitable for introduction into the
data line switching system. These changes are
made by the control equipment reading the tape
as it passes through the auxiliary transmitter,
with the assistance of an attendant. The edited
and coded message appears as an 8-level. tape. at
the output of the reperforator associated with the
28 ASR of the originating station.

3.75 Addressing information is inserted in the

8-level tape by the Codomat unit. Certain
codes, such as the SOM and EOM may be in-
serted manually as required by the operation of
keys on the 28 ASR. The equipment is controlled
from a key and lamp cabinet. The function of
the keys and lamps is as follows.

(a) CT (CONTINUOUS TAPE) Key (L) and

Lamp — Operation arranges equipment
for continuous tape i.e., sequence or batch mes-
sage operation. Lamp remains lighted while
key is operated.

(b) ADS (ADDRESSES) Key (NL) and

Lamp — Operation and insertion of Codo-
mat card causes the control code accompanying
the mnemonic code in the card to be changed
to that of a pseudomnemonic code when it is
perforated. Lamp lights when key is operated
and stays lighted until Codomat card is ejected.

(¢) TFR (TRANSFER) Key (NL) and Lamp

— Operation transfers reperforator from
the Codomat to control circuit and auxiliary
transmitter. Lamp is lighted while this trans-
fer is effective.

(d) NO EOM (NO END -OF - MESSAGE)
Lamp and Audible Alarm — Indlcates no

end-of-message code in 5-level tape.
(e) AS (ALARM SILENCE) Key (NL) —
Silences audible alarm,
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3.76 Manual Entry (Interchange Location):

The message tape, taken from the typing
reperforator, is inserted in the auxiliary 5-level
transmitter-distributor. The tape is positioned
with the CR character, preceding the mnemonic
code of the called station, over the pins. The trans-
mitter-distributor is not started at this time.

3.77 The attendant then operates the SOM key

. on the 28 ASR machine, which causes the
SOM code to be inserted in the 8-level tape. The
ADS key is then operated, and the Codomat card
is inserted in its reader position. This causes the
DDD number, and the mnemonic code, accom-
panied by the No. 7 control hole, to simulate a
pseudomnemonic code, to be perforated in the
8-level tape. This operation of the ADS key must
be repeated for each additional address to be
codomated.

3.78 Operation of the TFR key of the control

circuit transfers the 8-level reperforator
from the 28 ASR and Codomat unit to the auxili-
ary transmitter and starts the tape. All characters
are deleted until the first CR or LF is read. This
character, (whichever appears first) is deleted
and the subsequent characters changed to LTRS
until a LTRS character is read in the tape. This
LTRS character along with the 6 and 7 control
holes is perforated in the 8-level tape to form the
EOA code. From this point, the reperforator re-
produces the tape as it is transmitted.

3.79 The EOM code on the 5-level tape may be

FIGS H LTRS or NNNN. In the control
circuit, X wiring is provided to activate the
FIGS H LTRS reader. On receipt of
FIGS H LTRS the control equipment will auto-
matically generate the EOM Code NNNN with
the 0 and 6 control holes by the third N.

3.80 As the auxiliary transmitter continues to

send to the reperforator, the control equip-
ment looks for the EOM Code NNNN or
FIGS H LTRS. If NNNN is read, these char-
acters will be perforated along with the 0 and 6
control holes by the third N, the auxiliary trans-
mitter will stop, and the reperforator will be
switched back to the 28 ASR and Codomat unit
ready for reprocessing of the next message. If
FIGS H ' LTRS is read, the tape will stop, and
the control circuit will cause the NNNN with the
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0 and 6 control holes by the third N to be gen- -

erated and perforated in the 8-level tape. The
reperforator will then be sw1tched back to the
28 ASR and Codomat.

3.81 If an “end-of-tape” condition occurs before

FIGS H LTRS or NNNN, the auxiliary
transmitter will stop, the reperforator will he
switched back to the 28 ASR and Codomat, an
audible alarm will sound, and the NO EOM lamp

will light. The audible alarm suppress key may be .

operated to silence the audible alarm. The opera-
tion of the EOM key on the 28 ASR will cause
the EOM code t < ======NNNN with the 0
and 6 control holes by the third N to be perfo-
rated, extinguish the NO EOM lamp, and si-

lence the audible alarm if it has not already been’

silenced.

3.82 The details of message handling by the

28 ASR originating station are covered in
other instructions. The purpose of this section is
to describe the use of the control circuit and re-
late it to the originating station insofar as it is
necessary to show how the control circuit and the
originating station function together in prepar-
ing the tapes.

3.83 Manual Re-entry (Communication Cen-

ter): In the Communication Center, if the
automatic attempt to deliver an intercepted mes-
sage fails, it is transmitted to a typing reper-
forator at the INTERCEPT SERVICING posi-
tion for manual re-entry into the data line switch-
ing system. The messages, therefore, appear on
a 5-level tape. Each message is preceded by a CR,
LF, LTRS, sequence followed by the mnemonic
code of the intercepted address. The message will
be in standard IATA format, and will have
NNNN as the EOM code.

3.84 Provision is made for the handling of in-

dividual messages, or a sequence of mes-
sages, on a spliced tape basis on only one DDD
connection provided they are all for the same
terminating station. The sequence message han-
dling is referred to as continuous tape and is
under the control of the CT key.

3.85 Provision is made for the processing of

messages which have no CDCs in the ad-
dress as well as for those that do. The processing
without CDCs is referred to as the normal mode
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of operation, and the processing with CDCs as
the alternate mode. The equipment automatically
selects the proper mode from information con-
tained in the Codomat card used to address the
message. The reprocessed 5-level tape appears as
an 8-level tape with properly arranged format
and codes for introduction into the data line
switching system.

3.86 ' Reprocessing a Single Message: The 5-

level tape is inserted in the auxiliary
transmitter with any character of the mnemonic
code of the intercepted address over the sensing
pins. The exact positioning is not critical, within
the span of the mnemonic code sequence. The tape
need not be torn into message lengths, provided
all messages in the tape are for the same termi-
nating station.

3.87 After insertion of the tape in the auxiliary

transmitter, its STOP-RUN switch is oper-
ated to the RUN position, and the SOM key on
the 28 ASR is operated. This latter operation

causes the perforation of the SOM code in the

8-level tape

3.88 The address ADS key is then operated,

followed by the insertion of the Codomat
card. This operation sequence causes the control
code accompanying the mnemonic code in the Co-
domat card to be changed to the control code for
a pseudomnemonic code (hole 7) when punched
in the 8-level tape. If the Codomat card selected
has the control code for a pseudomnemonic al-
ready present, this indicates to the control circuit
that the message is meant for the broadcast cir-
cuit or for an interchange location. The control
equipment, therefore, switches to the alternate
mode of operation. In all other cases, it switches
to the normal mode. The alternate mode of opera-
tion is required to cause the CDCs to'be properly
perforated with their accompanying control hole
in the address portion of the tape.

3.89 The attendant then operates the Transfer

key (TFR), which switches the reperfo-
rator from the 28 ASR and Codomat to the auxili-
ary transmitter. This starts the transmitter, send-
ing SIgnals to the reperforator

3.90 Normal Mode: All of the initial charac-
ters sent by the auxiliary transmitter are

discarded until a CR or a LF is read. This char-
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acter, (whichever appears first) is deleted, and
the subsequent characters are changed to LTRS,
until a LTRS character is read. The LTRS char-
acter is perforated in the 8-level tape, accom-
panied by the 6 and 7 control holes to form the
EOA code. From this point, the reperforator re-
produces the 5-level tape.

3.91 Alternate Mode: All of the initial char-

acters sent by the auxiliary transmitter
are discarded until a SPACE is read. This SPACE
is discarded. The following characters (which are
the CDCs) are perforated along with the sixth

control hole until a CR or LF character is read.
This character (whichever appears first) is dis-

carded, and the subsequent characters changed to
LTRS until LTRS is read. The LTRS is perfo-
rated along with the 6 and 7 control holes to form
the EOA code. From this point the reperforator
reproduces the 5-level tape.

3.92 Normal and Alternate Mode: The auxili-

ary transmitter continues to send to the
reperforator until the EOM Code NNNN is read
or until the “end-of-tape” occurs. When NNN is
read, the control circuit allows three Ns (NNN)
to be perforated and causes control holes 0 and
6 to be inserted by the third N. The next char-
acter, which should be the fourth N, is perforated
as read in the tape. The auxiliary transmitter
then stops, and the reperforator is switched back
to the 28 ASR and Codomat.

3.93 If the “end-of-tape” occurs before the re-

ceipt of the EOM Code NNNN, the NO
EOM lamp lights, an audible alarm sounds, and
the reperforator switches back to the 28 ASR and
Codomat. The audible silence key (AS) may be
operated to silence the alarm, and the NO EOM
lamp will remain lighted. The EOM key on the
28 ASR may then be operated, which will cause
the EOM code to be perforated in the 8-level tape,
extinguish the NO EOM lamp, and silence the
audible alarm if it has not already been silenced
by operation of the AS key.

3.94 Reprocessing a Sequence of Messages

(Continuous Tape Operation): Message
tapes for the same terminating station may be
spliced together, if necessary, to form a spliced
tape sequence of messages, Each such message
will be preceded by the CR, LF, LTRS sequence,
and will have NNNN as the EOM code. This
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method of operation is referred to herein as
sequence message or continuous tape operation.
It is under the control of the CT key in the con-
trol cabinet. This key must be Operated, and this
operation may take place at any time prior to the
operation of the TFR key.

3.95 The sequence of operation is the same as

that previously described for a single mes-
sage until the EOM code at the end of the first
message is read.

396 Normal Mode: The operation of the

CT key causes the character following the
third N (which should be the fourth N) in the
EOM code to be changed to LTRS and also causes
the deletion of the 0 and 6 control holes normally
present with the third N. Subsequent characters
are deleted until the CR or LF preceding the start
of the next message is read. This character
(whichever occurs first) is deleted and the sub-
sequent characters are changed to LTRS until a
LTRS is read. The reperforator then reproduces
the 5-level tape until the EOM Code NNNN is
again read in the tape.

3.97 This process continues until after having
read NNNN the “end-of-tape” occurs. The

- end-of-tape stops the auxiliary transmitter, the

NO EOM lamp lights, and the reperforator is
automatically switched back to the 28 ASR and
Codomat. The audible alarm does not sound. The
attendant may then operate the EOM key on the
28 - ASR, which inserts the EOM code in the
8-level tape, and extinguishes the NO EOM lamp.
The CT key is a locking-type key, and it is then
restored manually.

398 Alternate Mode: The operation of the

CT key causes the fourth N of the
EOM code to be changed to LTRS and the deletion
of the control holes by the third N. This operation
is the same as for the normal mode. The subse-
quent characters are discarded until a SPACE is
read. This character is discarded. The control
circuit then generates the EOM code
FIGS H LTRS, which is perforated in the 8-level
tape. The reperforator then reproduces the tape
until the NNNN sequence is again read, at which
time the cycle is repeated.



N

3.99 This process continues for each message

until the “end-of-tape” occurs. When this
does occur, the auxiliary transmitter stops, the
NO EOM lamp lights, and the reperforator
switches back to the 28 ASR and Codomat. If
the “end-of-tape” condition occurs after the read-
ing of NNNN but before the SPACE of the next
message, the audible alarm is suppressed; other-
wise it sounds. Operation of the EOM key on the
28 ASR inserts the EOM code and extinguishes
the audible alarm if it has not already been si-

lenced by operation of the AS key. This EOM code

may be inserted automatically by the control cir-
cuit by restoring the CT key to its (unoperated)
NORMAL position at anytime during the text of
the last message. If it was not restored during the
text of the last message, it should be restored
upon completion of the message, so as to return
the control circuit to its normal ‘“idle” circuit
condition.

3.100 In this manner, a series of messages has

been perforated in the 8-level tape, having
only one inserted codomated address for the en-
tire series, and having EOM Codes NNN LTRS,
FIGS H LTRS with no control holes for each
individual message. The last message is ended
with NNN LTRS followed by the normal
EOM code with control holes by the third N.

3.101 Message handling by the 28 ASR and the
associated automatic DATA-PHONE set is
covered in other instructions.

ISS A, SECTION 591-010-900 LL

4. REFERENCES

4.01 The following sections and drawings give
complete and detailed information on the
interchange arrangements related to this section.

591-010-901 LL. — Data Line Switching Inter-
change Arrangements—Oper-
ating Tests

CA-15021 — Data Line Switching — Terminat-
ing Interchange Station

CA-15022 — Data Line Switching — Originat-
ing Interchange for Continuous
Tape Operation — Alarm and Re-

~order Circuit ‘

CA-15023 — Data Line Switching — Originat-
: ing Interchange for Continuous

Tape Operation — Transmitter
Control Circuit

CA-15024 — Data Line Switching — Originat-
ing Interchange for Torn Tape
Operation

CA-15025 — Data Line Switching — Semiauto-
matic Tape Preparation Inter-
change Entry and Manual Re-
entry — Auxiliary Transmitter-
Distributor and Control Unit
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TAPE AVAILABLE
INR=T'

TARTS TRANS.

BEGINS SEARCH’ POR S.0.M.

STARTS |ISEC.
TIMER
IF CHAR.OTHER
THAN ¥ OR BLANKS
NOT REA|
WITHIN 11 .
START FAILURE
ALARM

SEARCH FOR
S.0.M. CONTINUES

READS CHAR OTHER
THAN WV OR BLANKS

PR SENT‘; OFF HOOK
L. MODE
IGIT OF D D NO.
TO DATA-PHO'(!E SET
I

PRESENTS SUB;SEQUENT
DIGITS TO DATA PHONE
SET AS REOUESTED

IF ACTION STOPS
FOR 11 SEC.

DIAL FAILURE
ALARM

HANGS UP

AITS FOR ANSWER

SIGITS HA¥ BEEN

PRESENRECYC S IF
b8 R g ——

1ANSWER
\

STARTS DISTRIBUTOR

AND SEND
PSEUDO MNEMONIC

RECEIV

r
RECYCLES |ISEC.

-

TIMER AFTER WAITS FOR
AT o
E YCLES | }
'—-CONFIRMATION
‘NOT REC.IN IISEC,
RECEIVES
CONFIRMAiTlON
5
CHANGES 1l SEC. TRIPS DISTRIBUTOR
TIMER TO 30 TO SEND S O.M.
SEC. TIMER CHARACTER
NORMAL

ACTIVALES CKT
ASSURANCE
DETECTOR

\F DET.l FAILS

TO REC. ASSURANCE

LSE FOR FIVE

PU
CHARS. IN SUCCESSION
DURING NORMAL TRANSMISSION

CONN. LOST.
ALARM

HAN! UP

TRANSMISSION

TO W|

NORMAL
TRANTMISSION
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r

GENERATES AND
SENDS NNNN

TRIPS DISTRIBUTOR
TO SEND CHAR.READ

RESUMES
NORMAL
TRANSMISSION

GENERATES AND
SENDS > NNNN

SENDS 150 MS
MARK

HANGS UP

GENERATES AND

SENDS >»NNNN

SENDS I150MS
MARK

HANGS UP

READS A H ¥ TORN TAPE AUT TAPE FTOR: %%use? q’?‘AN READS NNNN
| TAU TAUT OR TORN TAPE
STOPS TRANS STOPS TRANS @
@ <
A HANGS UP I N STOPS
STOPS TRANS @ ANSMITTER
@ TORN TAPE STARTS gg TRANSMITTE|
GENERATES AND ALARM SEC. TIM
SENDS NNNN r I
IF MAINTAINED IF. MAINTAINED SENDS 150 MS
SENDS 150 MS LESS THAN 30SEC. MORE THAN 30SEC MARK
MARK BLINDS BLINDS
DISTRIBUTOR DISTRIBUTOR
T
S vp *Plzuseeas HANG UP HANGS UP
AFTER SEVEN
UN SUCCESSFUL ‘
“EEE“&Z’SREC RESUMES NOR MSG. INTERRUPTED
ach CONTINUES TRANS MISSION ALARM CONT INUES
I READING TAPE ‘ READING TAPE
NO CONN _
ALARM l l l
HANLS uP READS CHAR OTHER TAUT TORN TORN TAUT READS CHAR. OTHER
A A
By S en TAuT TORN nfe TAPE THAN ¥ OR BLANKS
ACTION I
STOPS
STOPS STOPS STOPS HANGS UP HANGS UP STOPS
TRANSMITTER TRANSMITTER TRANSMITTER ‘ TRANSMITTER
UNBLINDS UNBLINDS UNBUNDS TORN TAPE UNBLINDS
DISTRIBUTOR DISTRIBUTOR DISTRIBUTOR ALARM DISTRIBUTOR
TRIPS DISTRIBUTOR

TO SEND CHAR. READ

RESUMES
NORMAL
TRANSMISSION

Chart 1 —Sequence of Operations — Continuous

Tape Originating Station
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TAPE IN TRANSMITTER

ISS A, SECTION 591-010-900 LL

NORMAL
TRANSMISSION
STARTS TRANSMITTER
AND BEGINS SEARCH
FOR START OF MSG.
READS CHAR, OTHER READS AHY TORN TAPE TRANS. STOPS FOR READS NNNN
THANY OR BLANKS TAUT TAPE OTHER THAN TAUT
T OR TORN TAPE I
BLINDS STOPS TRANS STOPS TRANS BLINDS
PRESENTS OFF HOOK
8#50'30% %';‘ﬂf" DISTRIBUTOR DISTRIBUTOR
PHONE SET AL AL HANGS UP
ATTEMPTS TO TARTS TIMER
{ PRESENTS suassouem REAGH R s CONTINUES
STARTS IISEC. DIGITS TO DATA- PHONE TAPE TROUBLE READING TAPE
TIMER SET AS REQUESTED ALARM
NO CONN. ALARM NO !
| -ALA LA IF MAINTAINED LESS IF_MAINTAINED MORE
THAN 30 SEC. THAN 30 SEC.
RECYCLES NISEC. CONTINUES
THETSAEN s fon e READi Tare
ACK L
BD. TS HAVE EN HANGS UP RESET TIMER HANGS UP
heTion's PRESENTED RESUME MSG. INTERRUPTED
ACTION STOPS FA UME NORMAL
FOR 11 SEC. REC.}'%S? u'aec .";s-,g ACTION STOPS TRANSMISSION ALARM
RECEIVES ANS. BACK
OIAL FAILURE
ALARM ‘
STARTS DISTRIBUTOR
HANGS UP AND SENDS PSEUDO TORN TAPE TAUT TAPE READS CHAR. OTHER
MNEMONiC THAN ¥ OR BLANK I
STOP stop STOP READS CHAR OTHER TAUT
TRANSMITTER TRANSMITTER TRANSMITTER HAN ¥ OR BLANK
aecvcn.es Il SEC. WAITS FOR CONF. S T OR BL TAPE
TIMER AFTER FROM REC. STA. sTOP HARGS UP
EACH CHAR RECYCLES If UNBLIND UNBUND UNBLIND TRANS MITTER
| CONFIRMATION DISTRIBUTOR DISTRIBUTOR DISTRIBUTOR
NOT REC.IN [ISEC. TAPE TROUBLE
UNBLIND ALARM
REC. CONFIRMATION GENERATE AND GENERATE AND GENERATE AND DISTRIBUTOR
SEND>NNNN SEND >NNNN SEND NNNN
, \
P55
SEND IS0 MS SEND 150 MS TRIP DISTRIBUTOR TRIP DISTRIBUTOR
SEC TIMER TRIPS DISTRIBUTOR
TO ssntj SOM. CHAR. MARK MARK TO s:é‘fo CHAR. TO 2223 CHAR.
| ‘
ACTIVATES cx'r NORMAL
ASSURANCE TRANSMISSION HANGS UP HANGS UP RESUME RESUME
DETECTOR NORMAL NORMAL
TRANSMISSION TRANSMISSION
TAPE TROUBLE
ALARM
IF DET. FAILS TO REC,
CKT ASSURANCE PULSE
FOR FIVE CHARS IN
SUCCESSION DURING
NORMAL TRANSMISSION vV
Y
CONN. LOST Q)
ALARM
HANGS UP TO Ul

TORN TAPE

HANGS UP

Chart 2 — Sequence of Operations — Torn
Tape Originating Station
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