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1. GENERAL

1.01 This sectlon is issued to provide a

description of the special teletype-
writer system designed primarily for use on
the Alr Defense Command, Air Alert No. 1
Network, GT 9751.

1.02 This system is designed to provide an

arrangement whereby a control station
will automatically and continucusly search
for traffic from various outlying stations.
Coded answer-back signals are received from
each outlying station following its polling
to serve as a circuit assurance feature,

2. DESCRIPTICON OF SYSTEM

2.01L This system is designed to operate on

S0 speed, half duplex teletypewriter
circultry employing up to and including 35
outlying stations with the capability of
Sending, Receiving and Acknowledging alert
messages. O(ne primary master control station
and one alternate master control station is
provided.

2.02 The two control arrangements are in-
stalled at separste locations. The

second, or alternate, control arrangement

will be used during emergencies, maintenance,

and troubles relating to the primary control
station. It is required, from an operational
standpoint (equipment exercise), to switch
control from one station to the other at
regular periodic intervals.

2.03 Ome of the cutlying stations is normally

located at the primary master control
station and one at the alternate master con-
trol station.

2.04 For location of the Primary Master Con-

trol Station, the Alternate Master Con-
trol Station, the Cutlying Stations and Re-
celve Only Stations assigned to this network,
reference should be made to the current
Circuit Layout Record Card.

2.05 This system is designed to provide an -

arrangement vhereby a master comtrol
station will automaticelly and continucusly
search for traffic from the outlying stations.
If no traffic is available, a coded answer-
back signal will indicate that the outlying
station 1s connected and in working order.
These codes are not normally seen as printed
material.

2.06 In the event that any station is not inm

working order when it is scanned by the
master control station, a visual and audible
alarm indication is actusted at the master
control station. The visual alarm will in-
dicate which particular station is concerned.
This will enable the attendant to take
necessary steps to have the station restored
to service. The master control station will
skip the station in trouble until the
attendant, by cperating a key, releases the
visuel alarm after being notified by the
Telephone Company cireuit control office that
the trouble has been located and cleared.

2.07 If tape is available in the transmitter

of an outlying station when that
particular station is scanned by the master
control station, this arrangement will auto-
matically start the transmitter and the
message will be sent out over the line to all
receiving loecatlons.
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2.08 At the end of a message transmitted from
any of the outlying stations, the con-

trol arrangement will automatically transmit

the day of the wmonth and the time of day in Z

time.

2.09 After a message has been transmitted
over this system, the control equipment
will, efter 30 seconds, begin a search to
ascertain if the message was received at all
of the outlying stations. This is knowm as
the Acknowledge call and answer cycle. If the
message has been recelved satisfactorily, the
attendant at the outlying station will
momentarily operate a non-lecking push button
key. Operation of this key must be completed
within the 30 seconds that the red acknowledge
lamp is on. When the acknowledge key is
operated the red acknowledge lamp will be
extinguished and the amber acknowledge guard
lamp will be lighted. Following the manual
cperation of the acknowledge key, the ocutlying
station, upon being searched by the master
control station, will sutomatically send a
three letter coded acknowledgement signal to
the line. The first two acknowledge answer
characters are different for each station.
The third character of the acknowledge answer
code being either a "§" or an "X", depending
upon whether the acknowledge key was operated
or not operated at the outlying station. If
the acknowledge key wes operated and the amber
acknowledge puard lamp was lighted a "Q" would
be the third character to be printed in the
acknowledge answer code. In the event that
any station does not receive the message
satisfactorily or the acknowledge key was not
operated an "X" would be the third character
printed in the acknowledge answer code., The
acknowledgement code will be printed on the
20 KSR teletypewriter at all stations. The
master control station attendant is regquired
to check that each station has received the
message by observing the codes at hie receiva-
ing teletypewriter. As the acknowledge answer
code is sent from each outlying station the
amber guard lamp is extinguished automatically.

2.10 In the event that the master control sta-
tion equipment is polling the outlying

stations for message reception and a pew alert

tape is placed in the transmitter at an outly-

ing station other tham the outlylng station

assoclated with the master control station,

the control equipment will complete the

acknovledge call cycle then start an alert
call cycle,
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3. OUTLYING STATION EQUIPMENT

3.01 Each outlying station with the
capabllity of sending, receiving, and
acknowledging alerts is eguipped with a 60
speed 1h-W Transmitter-Distributor and a 28
KSR teletypewriter equipped with & stunt box.
Thie equipment is mounted on an XRT-205 table.

3.02 Each outlying station is also equipped

with special relay and selector equip-
ment and power supply mounted in a standard
seven foot cablnet.

3.03 Each outlying station with the

capability to receive but not acknowl-
edge alert messages is equipped with cne 28
RO teletypevwriter and a stunt box. These —
stations will receive only those transmissions
containing the "U" or universal function in-
cluded in the message format of the pre-
punched tape.

k. MASTER CONTROL STATION EQUIFPMENT -

L.01 The master control station is equipped
with & 28A Sequence Selector and a 28A
Distributor. This equipment is mounted in the
seven foot cabinet of the outlying station
equipment that is associated with the control
station. If an outlylng station is not
located at the master control station, &
gpecial arrangement will be provided to mount
the 284 Sequence Selector and 284 Distributor.

L,02 The master control station is also

equipped with a special relay and selec-
tor equipment and power supply mounted in a
standard seven foot cabinet (in addition to
that mentioned in Paragraph 3.02).

4L.03 A separate lamp and key panel is pro-
vided in & table mounted slope front

cabinet. The lamp and key panel is loeated

on the Duty Officer's table in the Combat

Operation Center at the control points.

5. TERMINOLOGY .

5.01 Terminology pecullar to this system:

‘(a) Alert Call - A two letter Code Direct-
ing Character (CDC) call sent by the
control station to search for traffic from
outlying stations and to ascertain if each
outlying station ie on the ecircuit and in
working order. This Alert Call will start
the transmitter at the outlying station if —
tape is avallable at that station.
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(b) Alert Answer - Two letter CDC Answers

sent by outlying stations if there is
no traffic at tne stations and if station is
on circuit and in working order.

(e) Acknowledge Call - Two letter CDC Call

sent by the control station to check if
all outlying stations have recaived the last
megsage sent on the circuit.

(d) Acknowledge Answer - Three letter CDC
Angwer sent by the outlying stations.

6. THEORY OF OPERATION

6.01L When the power is turned on at the master

control station, the master control sta-
tion begine to continuously and automatically
search for traffic from the outlying stations.
Each outlying station is assigned a two-letter
Alert Call Code. These codes are sent to the
line through action of the control station
equipment. When the Alert Call Code is re-
celved by the outlying station, it will auto-
matically cause the 14-W Transmitter-DMstribu-
tor to astart if there is tape in the transmit-
ter. The message would then be sent to the
line. If there 1s no tape in the transmitter,
the Alert Call will cause that particular out-
lying station to send back the Alert Answer
Code that has been assigned to it. This Alert
Answer will indicate to the master control sta=
tion that the called station is on the cireult
and in working order. The Alert Answer, when
recelved at the master control station, causes
the control equipment to advance and send the
Alert Call to the next station.

6.02 If neither traffic nor Alert Answer Code

is recelved from the outlying station,
the master control station causes an salarm to
be actuasted and then continues its search of
the next station. The alarm indicates to the
attendant that a station iz out of order. The
audible alarm slgnifies that one of the sta-
tione 4id not respond, and the visual asignal,
by ite position on the lamp and key panel, in-
dicates the particular station that did not
regspond. The attendant at the master control
station then operates the twist key associlated
with the visual signal that 4id not respond to
the Alert Call Code. The master control sta-
tion equipment then skips that station in its
search and the lamp remaing lighted until the
master control station attendant restores the
twist key to normal. It ig recommended that
the attendant operate the twist key when an
alarm is recelved then restore the key to nor-
mal. This is to insure that the alarm indica-
tion was caused by trouble and not by & line
hit. If the alarm is receilved on the next cy-
ele of search, actlion should be taken to have
service restored.
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6.03 If, for any reason, such as maintenance

work, it is deeired to skip a station dur-
ing a search, the attendant at the master con-
trol station should operate the twist key on
the lamp and key panel associated with the sta-
tion to be skipped, and the eall codes for that
station will not be sent to the line. The lamp
on the control panel will be lighted to indicate
that the station 1s being skipped.

G.0b At the end of a message, which is a com-

bination of tape and keyboard transmis-
slon, the attendant at the sending station must
send FIGS KL from his keyboard. These charae-
ters will cause the equipment at the control
station to automatically send to the line the
day of the month and the time of day that the
message was sent.

£.05 After a message has been sent from any

outlying station, the master control sta-
tion will then begin to search to ascertaln if
all the outlylng stations have received the
message that was transmitted.

6.06 When a message is received at an outlying

station, a visual and audible alarm is
operated to alert the attendant. The audible
alarm will consist of 5 rings of the bell that
is assoclated with the upper case "5" mechanism
of the 25 teletypevriter. The visual alarm is
a red lamp mounted on the XRT-205 table. This
lamp will become lighted and remain lighted for
30 seconds. During this interval, the attendant
must operate a non-locking, push button key
(Acknowledge Key), in order to condition relay
and selector equipment so that Lt will return
its Acknowledge Answer Code when 1ts Acknowledge
Call Code is received from the master control
station.

6.07 Each outlying station i1z assigned a two-

letter Acknowledge Call Code. These codes
are sent to the line from the equipment at the
master control station. The receipt of the sta-
tion Acknowledge Call Code will cause the equip-
ment at that particular station to automatically
send back the Acknowledge Answer Code that has
been assigned to 1it,

6.08 The control station searches for Acknow-

ledge Answer Codes for one complete cycle,
after which it automatically resumes its search
for Alert messages.

6.0 The Acknowledge Answer Codes are printed
on the 28 teletypewriters at each of the

outlying stations so that the attendants can

check to pee that each station has received the

message .
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7. CONTROL STATION PRIQRITY

T.0L The attendant at the master control sta-
tion location has the capability to
geize control of the network for the immediate
transmission of alert messages from that sta-

tion.

T.02 When the transmission of an alert mes-
sage from the master control station is
regquired the attendant will place the appro-
priate pre-punched tape in the tape-gate of
the 1lh-W Transmitter-IMstributer. This stops
the Alert Call or Acknowledge Call cyecle and
conditions equipment so that the alert message
will immediately be transmitted provided that
there is no other message being transmitted
from an Qutlying Station. If & message is be-
ing transmitted from an Outlying Station the
alert message from the control station location
will not be tranamitted until that message has
been completed and the Qutlying Station attend-
ant types FIGE KL on the teletypewriter key-
board. 3hould the attendant et the Qutlying

Pre-Punched Tape
e

Station fail to type FIGS KL on the teletype-

writer keyboard the equipment will, after a
three second delay, autamatically start the
14-W Transmitter-Distributor at the master
control station which will transmit the alert

me Ssage.

T.03 Message acknovledgments are accomplished
as covered in Paragraph 2.09.

8. MESSAGE FORMAT

8.01 Alert messages transmitted over this net-
work are contained in pre-puncied tapes.
Keyboard sending, except for an authenticating
code word with each alert message, 15 not re-
quired. The network is not designed for the
transmission of miscellansous messSAEes.

8.02 Messages sent by outlying stations must
conform to the following format:

CAR
LIRS | ELANK |BLARK |FIGS| H |LTRS| U | LTRS|EET

FEED | FIGS| 55555 | TEXT | LTRS| WOBK [ FIGS | K

Keyboard Sendi
L
j

* 1 is station cut on code to put all stations in "print" condition.
Group codes F, B and X are also used to cut on certain groups of

stations.
1L to 3, inclusive.

Individual station codes may be used also.

See Attachments

Characters included in the above example perform these functions:

CHARACTERS IN TAPE

LTRE BLANK BLANK========= Iocks out keyboards of 28 TTV's

FIGE H LTRS=====cs=aceee= Olears stunt box of codes operated while in selsct condition
and puts TTY's in select - nonprint condition.

U (or other code )e=====-= Puts selected teletypes in the print condition.

I 18 broad=

east code. Oroup codes or individual station codes may be

used.

LTES CAR RET LINE FEED=-- Puts all teletypewriters and 28A sequence selectors in non-

geleet condition.

FIGE 58500=m=e=a== - Operates bell of upper case S mechanism on 28 TTY's to alert
atation attendants.

TEAT-=mmmmmmmmmmmmememmm= Message

10 LTRS-================= Punched in tape to retain sixth pin control until last

character hag passed sensing pins of transmitter.
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CHARACTERS SENT FROM KEYBOARD

CODE WORD==-=<-=s==c-==== An authenticating word assigned by ADC to indicate a walid

message.

FIGS K Le-=-cccccmeccnna- Conditions outlying station equipment to send Acknowledge
Answer Code and lights red lamp. It also conditions con-
trol station equipment to send time and date.

8.03 OCroup Connect Codes, Individual Connect

Codes, Alert Call and Ansver Codes and Ac-

knowledge Call and Answer Codes are listed in
Attachment 1. These are subject to change.
Consult your current Circuit Layout Record Card
when in doubt.

9. MONTTOR COPY

9.0l Assuming no tape in the transmitter at
any outlying station, one eycle of alert
calle and answers would appear as follows:

Station 1 Station 2
FI ITRS AEQF FIGS H LIRS BEQG, etc.

for complete cycle of assigned statioms.

FIGS H ITRS is sent before each Alert Call
Code to clear the stunt boxes of previcusly
sent codes and to put teletypewriters in the
gselect-non-print condition.

In the above example, FIGS H LTRS AE is sent
from the master controller. QF is the alert
answer for station AE and is sent from the
outlying station. Then FIGS H LTRS BE is sent
from the master controller and the aler
answer QG iz sent from the second outlying
station and =o on.

9.02 One cycle of acknowledge calls and
answers would appear on the monitor
as follows:

FIGS H LTRS FE FIGS H LTRS U CAR RET LINE
FEED 54 - (For Station 1)

FIGS H LTRS JE FIGS H LTRS U CAR RET LINE
FEED CAQ - (For Station 2), ete., until a
complete cycle of assigned calls has been made.

In the above, FIGS H LTRS FE is sent from the
master controller. FIGS H LTRS U CAR HET LINE
FEED C3Q is sent from the ocutlying station.
CoQ is the mcknowledge answer code for the
first station. The leter Q indicates that the
attendant cperated the Acknowledge Key within
the 30 seconds that the red lamp was burning.
I he bed not done so the last letter would
have been X. This reguirement prevails for
all stations.

9.03 The sbove examples reflect stations on
the network as of January 1, 1960. Sta-

tions may be added or discontinued from time

to time. Consult your current Circuit Layout

Record Card to find out whether or not this

ie a true picture.

9.04 If an ocutlying station has tape in his
transmitter, the moanitor copy of the

alert calls will appear as in 9.01 until the
staticn with tape iz reached. The, instead of
an alert answer, a message in the format shown
in 9.02 should appear on the copy followed by
CAR RET LINE FEED FIGS DAY OF MONTH FIGS TIME
OF DAY.

9.05 The day of the month will appear in
mumerals from 01 to 31. The time of

day will appear in numerals from 0000 (Mid-

night) to 2359 (11:59 P.M.). The equipment at.

the master control station that sends the date

and time is arranged to send CAR EET LINE

FEED FIGS, Two numerals of date, FIGS, Four

numerals of time. As the 28 type teletype-

writers are arranged to space on FIGS,

5:30 P.M. of the 14th day of the month

AppEeArs As:
14 1730

The same time and date on & 14 type tape TTY
would read:

CAR RET LINE FEED FIGS 1Lk FIGS 1730

10. OUTLYING STATION TESTS

10.01 Before making any tests to outlying
stations or on the overall circuit a
release must be obtained. The control office
of the eircuit will obtain thie release from
the control station. Tests will be made only
with the full cooperation and kmowledge of the
Control Station and Outlying Station con-
cerned. Customer's "Alert" tape should not be
used for tests because of the danger of
accidently transmitting it to the ecircuit.

10.02 Each outlying station having the caepa-
bility of transmitting alert messages

will be provided with a teletypewriter test

tape marked "TELCO TEST". This test tape

Fage 5
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contains a standard test sentence of 61
characters pep line and 15 referred to as &
service test message. The format shall be
that specified in Paragraph 5.02 with minor
exception as follows:

(2) The "TEXT" portion shall be as meny

lines as desired of - THE QUICK BROWN
FOX JUMPED OVER THE IAZY DOG'S BACK
1234567890,

(b) The authenticating code word is not
required,

(c) FIGS KL should be punched in the end
of the tape followed by 10 LETTERS.

10.03 Bias Tolerance Test - Testroom to
tation. c loop a test ter-
minal and using a 14 KSR transmit FIGS H LTRS
U CAR RET LINE FEED and TEST SIGNALS. The
maintenance man should make orientation
test and setting in accordance with BSP
P30.002. After completion the testboard
should transmit FIGS H LTRS using a 14 KSR,

10.0k Alert Call Code and Alert Answer Back

gt. c maintenance man to
make sure there 16 no tape in the transmitter.
De_terrnine the alert call code for the station
under test and using a 1k KSR at the testroom,
transmit FIGS H LTRS (ALERT CALL CODE). The
outlying station should then transmit the
Alert Anewer Code. Check to see that the
proper code is returned,

10.05 Alert Call Code and Alert Transmission
Bt. [ nance man to
place the "TELCO TEST" tape in the transmitter.
m:u? a 1k KSR transmit FIGS H LTRS (ALERT CALL
CODE) and observe to see that the stationm
responds with the "TELCO TEST" message. Check
transmission quality of message received.

10.06 Invalid Alert Call Code Test. Ask the

malntenance man to ver t the
transmitter-distributer does not have tape in
the gate. Using a 14 KSR transmit all Alert
Call Codes g%the one for the station being
tested. Check that no Alert Answer Code is
recelved. MAsk the maintenance man to Place
the "TELCO TEST" tape in the transmitter and
repeal the performance. Observe to see that
the message iz not transmitted.

10.07 Acknowledge Call Answer Test

(a) Request the maintenance man to place

the "TELCO TEST" tape in the transmitter,
Using & 14 KSR send the Alert Call Code for
the station under test. This should cause

the station transmitter to start and trans-
mit the test tape. When transmission of
the test tape has been completed the sta-
tion red acknowledge lamp should light and
remain lighted for approximately 30 seconds.
(Activated by FIGS KL in end of tape) In-
Etruct the maintenance man to operate the
Acknowledge Key during this 30 second
pericd. When the key is operated, the red
light should be extinguished and the Amber

guard lamp should light.

(b) Using a 1k KSR the testboard, after the
30 second pause, should transmit FIGS H

LTRS (ACK CALL CODE FOR STATION UNDER TEST).

Observe to see that the station responds with

FIGS H LTRS U CAR RET LINE FEED (ACK ANS

CODE FOR STATION UNDER TEST). The third

character of the acknowledge answer should

be "Q". At this time the amber guard lamp

is extinguished.

(c) Repeat the test procedure in (a) and

(b) except that maintensnce man should
not operate the Acknowledge Key. In this
case the third character of the Acknowledge
Answer should be "X".

10.08 Connect Code Tests - Verify that the
station i1s comnected upon receipt of

the proper code for that staticn and that it

is not connected on inwvalid codes as follows:

(a) Place the loop in a test terminal and

using a 14 KSR transmit FIGS H LTRS
(Station Connect Code) CAR RET LINE FEED
and TEST SIGNALS. Have maintenance man ob-
serve that the station is connected and
that the TEST SIGNALS are printed on the
teletypewriter.

(b) Repeat the procedure in (a) except

using group connect codes valid for
the station under test instead of the sta-
tion connect code.

(¢) Repeat the procedure in (a) except

using the broadcast connect code in-
stead of the station comnect code. Tests
outlined in Paregraph 10.03 will also test
this feature.

(d) Repeat tests in (&) except using all

station connect codes for other sta-
tions on the cireuit exel valid codes
for the station under test, serve that
the teletypewriter does not connect or print
the test signals.

(e) Send FIGS H LTRS at conclusion of tests
to put teletypewriter in select-non
print condition.
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