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SECTION I - GENERAL DESCRIPTION (3) Release - Originated by NORAD or Region
, to all installations in 1ts defended
1. PURPOSE OF CIRCUIT area. A Reglon cannot release if NORAD

had initiated the alert or test alert.
1.01 This circult provides consoles and

switching control equipment for U4-wire (4) Manual Acknowledgment - Originated at
telegraph facilitles equlpped with line fail- Region, Sector, and Site locatlons to
ure alarms that will enable North American indicate to the higher level of authority
Air Defense Command (NORAD) to instantly that the alert or test alert signals have
initiate an alert over dual and diverse facil- been recelved.

~ities to all Regilons and Sectors, and over . :

- single lines to all Site installations 1n its (5) Continuity - Originated by NORAD and
command. Facllitlies are provided to transmit, repeated to all locations in the de-
in addition to the alert signal, test alert ‘fense as check of the integrity of the
and release signals for NORAD and the Region line. Failure to receive a continulty
installations and appropriate acknowledg- word or any one of the other four words
ment signals from all locations. . ) in a 20- to 30-second period will cause

) appropriate alarms to sound.
2. GENERAL
. . The alert and test alert signals are repeated

2.01 The dverall network consists of direct three times, and recelipt of two out of three

dual and dlverse telegraph lines from words at the distant end will activiate the
the NORAD headquarters to each Region in- alert or test alert logic circuitry. This
stallation. Each Region in turn is con- wlll cause appropriate signals to function
nected via similar facilities to each Sector at the .recelving locations. 1In additilon,
in its command. Each Sector is connected the code words will be retransmitted to all
via a slngle line to each Site in its com- downstream locations. The release and manual

mand. (See Fig. 1.) acknowledgment words are transmitted only

. . once, and receipt of the word willl activate
the signals and retransmit the word down-
stream. The continulty word is transmitted
once every 6 seconds and, uyon receipt, is
retransmitted both upstream and downstream,

In the event of fallure of an upstream line
at a Region or Sector location, a continulty

start pulse generator at the affected loca-

2.02 As a convenlence of description, when
consldering a Region location, NORAD
will be referred to as the "upstream lo-
cation," and the two lines between NORAD and
- the Region will be referred to as "upstream
lines.” All Sectors reporting to the Reglon

will be referred to as "downstream locatlons," Ly 1 will be activated and tranomit new

and the two lines conncceting the Reglon to continuity check words downstream until such
each Sector will be referred to as "down- time as the upstream circuit is again
stream lines.! At each Sector, the Region operative

and its assoclated lines will be called '

"upstream" and each Site and 1its line will 2.05 When an alert or test alert signal 1is
be called "downstream." Of course, the Site, received and recognized at Reglon, )
being the last in the chain, will only have Sector, and Site locatlons, the words, in
an ‘upstream” line to 1ts assoclated Sector addition to being retransmitted downstream,
installation, and the NORAD installatilon, where applicable as described above, are
being the first in the chain, will only have also transmitted back upstream so that the
'downstream” lines to each of 1ts Region upstream location will receive a signal in
locations. the form of a flashing lamp to inform the

attendant at the upstream location that the

2.03 The telegraph lines are used to trans- signal has been received by the downstream
. mit and receive pulses at a rate of location. This facility 1s referred to as
10 pps,. which are in the form of 2-out-of-5 an automatic acknowledgment signal. In the
pulse length code (PLC) words. The words are  case of the release signal, the receipt of
interpreted as signaling, control, and line the signal back to the upstream location
continulty checking functions, from the downstream location will release

the circuitry associated with the automatic
2,04 Five code words are used in this system, and manual acknowledgment signals,

and are used to indlcate the following

" functions: ] ) .2.06 As shown in Fig. 2, 3, 4, and 5, there
are consoles for each of the four types
(1) Alert - Originated by the Ballistic of installations. Signals are initiated by
Missile Early. Warning System (BMEWS) the operation of the appropriate nonlocking
computer, NORAD, and Reglon locatlons keys and lamp signals indicate operated keys

to all installations in the defense area. or receipt of signals. Circultry is provided

to test the swltching equipment and sssoci-

ted PLC sending and receiving equipment
- a g p
above. Also, an arrangement 1is provided locally at each location, Override circuits

to test alert individual Regions by NORAD or gpe \
provided which give priority to slert
Sectors by Region. and test alert signals, The receipt of an

_(2) Test Alert - Except for BMEWS, same as

SECTION.I
Page 1
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- NORAD

. Fig. 1 - 10A Alerting System

DOWNSTREAM

l .

UPSTREAM

DOWNSTREAM

¢
!

UPSTREAM

DOWNSTREAM

l
f

UPSTREAM




.—

AN

ALERT

(R)

)

AUTOMATIC

(6)

TEST
ALERT -

(a)

C

- LOCAL
TEST 1

(W)

ALERT
RELEASE

(W)

C

€ a3sd
I NOILOES

LOCAL
TEST 2

(W)

MASTER
OPERATE

(G)

~
ALERT ALERT ALERT ALERT
ACK (R) ACK ACK ACK (R)
TEST ALERT TEST ALERT . TEST ALERT TEST ALERT
Ak (py ACK ACK ACK =
- ./
LINE 1. L}E$L1 LIﬁEL1 L;2$L1
FAl FAl
Low W)
LINE 2 LINE 2 LINE 2 LINE 2
FR FLl )
It ) FAIL L FAIL o)
7
ALERT ALZRT ELERT ALERT
AcK (R) ACK ACK AcK (R)
TEST ALERT TEST ALERT TEST ALERT TEST ALERT
. ACK w ACK aCK ACK )
LINE 1 LINE 1 LINE 1 LINE 1
A FAIL FRiL FAIL
FalL (W) | (W)
LINE 2 ’ LINE 2 LINE 2 LINE 2
FAIL i FRIL FAIL _FAIL
(W) W)
(R) = RED (W) = .
(A) = AMBER (6) =

Fig. 2 ~ NCRAD Controls

REGION
ALERT
ACKS

CONTINUITY
ALARMS

REGION
ALERT
ACKS

CONTINUITY
ALARMS

I NOILLOdS - €€ d3NSST - T0-£12HT-A0



t 23ed ‘
I NOLLOHS

-
ALERT ALERT ALERT
ACK ACK ACK ' SECTOR
(R) (R) {R) ALERT
TEST ALERT Fzslcél.sar TEST ALERT ACKS
ALERT MANUAL A ) ) W
ack ,
(R) y .
(W) LINE 1 ( LINE 1 LINE 1
N FAIL (4 FRIL CFREL ot | continunTy
LINE 1 : ALARMS
rest FAEL LINE 2 ? LINE 2 LINE 2
ALERT (W) FAIL (W) Falt (W) FAIL (W)
LOCAL : : -
(a) TEST 1(N)
LINE 2
ALERT FAIL )
RELEASE o .~ ALERT ALERT ALERT
ACK ACK ACK
(W) TEST 2 (W) (R) (R) R ||| S
g TEST ALERT TEST ALERT TEST ALERT ACKS
AcK ACK ACK
r) €} C ()
./ . \./ | /
MASTER - = - ‘ ~ <
. OPERA _ .
op TE( ) LINE 1 { LINE 1 LINE 1 °
6
U | FAIL FAIL ) FRIL o ] fcontinury
LINE 2 ‘ LINE 2 LINE 2 ALARMS
FAIL FAIL FAIL
(W) (W) v (W)
) .
(R) = RED . (W) = WHITE
(A) = AMBER (G) = GREEN

Fig. 3 - Reglon Controls

I NOLLOAS - € ANSST ~ TO-€T12HT-AD



G 983w
I NOILLOAS

N
~ //
-

MANUAL

ACK

(W)

C

LINE 1
FAIL

(W)

~
ALERT
(R)
~
TEST
ALERT
(R)
"/

LOCAL
TEST 1

W
(W) g

LINE 2
FAIL

(W)

LOCAL
TEST 2

(W)

-

- ~
ELERT - ALERT ALERT
ACK
(R) A () Ak (ry
TEST ALERT ‘ TEST ALERT TEST ALERT
Ak (p) ACK  (p) ACK ()

./ ./ u/
'r ) '\\
1.INE L INE LINE
FAIL FAIL FAIL

(W) (W) ) -
./ N
Ve
) 2
ALERT ALERT .ALERT
ACK ACK ACK
(R) (R) (R)
TESY ALERT TEST ALERT TEST ALERT -
NeK - ACK ACK
(a) () (n)
\J H \/
N M
LINE LINE LINE
FEIL FAIL FAIL
(W) (W) )
\./ \./ \/
(R) = RED (W) = WHITE
(A) = AMBER

7 \.

SITES
ALERT
ACKS

CONTINUITY
ALARMS

SITES
ALERT
ACKS

CONTINUITY
ALARMS

I NOILOHS - €& FNSSI - TO-€12HT-a0



‘operated test alert circults.

ii downstream to all Reglons.

—

"the 1lne was secure.

CD-1G213-01 - ISSUE 3B - SECTION I

a ) )
e
ALERT ALERT 0
LOCAL
(R) (R) TEST (W)
U \ v U \J \
(R) = RED (W) = WHITE

(R)

H

AMBER

Fig. 5 - Site Controls

alert signal at any location will retire
The receipt
of an alert signal at all locations, except
Sites, will retire any operated local test
circuit.

2.07 An alert initiated by NORAD will be

described below. The other signals
have a simllar method of operation, except
that only the alert and test alert require
the transmitting of three words and receiv-
ing of at least two words.

2.08 Initiating an alert at NORAD by a 2-

key operation will cause PLC sending
equipment to transmit three alert code words
Receipt of the
first code word by the PLC recelver at thc
Region will be registered in loglc cilrcuiltry
and a timed gate will be opened for a suf-
ficient perlod to receive two additional
code words. Upon recelpt of the second re-
cognizable word, the alert logic circuit will
register the second word, and cause the fol-
lowing operations:

(a) Sounding of audible alarms and flash-
ing lamps at the consoles.

(b) Transmission of three alert code words
downstream to all Sectors in 1its
defense. '

(c) Transmission of three .ode words up-

~ stream to activate the automatic alert
acknowledgment circuitry to function at
the NORAD installation.

- The acknowledgment signal will indicate to
“: NORAD that the Reglon has recelved the alert

signal, If at the time the alert signal was
receilved the Reglon had been conducting a

test alert or local test exerclse, the alert
signal would have overridden and retired the
test. 1In additlion, receipt of each code word
would indicate to the continuity checking

circults that at least ocne recognizable word
had been received, and that the integrity of
Operation of the ALERT
key at a Reglon will retire the audible sig-

-~ nals, and change the flashing ALERT lamp to

SECTION I
Page 6

" steady. Réceipt of the 2-out-of-3 words at

each Sector will cause logic circultry,
similar to that provided at the Region loca-
tion, to function and transmit the three
alert codes back up to Reglon and down to

all Site locations in the command. Receipt
of the 2-out-of-the-3 alert words at the

Site will sound audible signals, flash the
ALERT lamp, and retransmit the alert code
words back to its Sector location to <ontrol
the automatic acknowledgment lamps at the
Sector console position. When the attendant
at the Site control operates his ALERT key

to silence the alert bell and retire the
flashing lamp, the code sending e¢guipment

is conditioned to transmit the. manual acknow-
ledgment code word to the Sector location.

At Sector, the manual acknowledgment code
word 1s received and the flashlng acknowledg-
ment lamp le changed to a steady rondition.
As the Site locations acknowledge manually,

all of the Site acknowledge lamps are changed

to a steady condition. When all of the Sites
reporting to the Sector have acknowledged,
the attendant at the Sector console operates
the MANUAL ACK key and the appropriate code
word is transmitted upstream to its Region.
In turn, when all of the Sectors have man-
ually acknowledged to the Region, that loca-
tion transmits the manual acknowledgment word
upstream to the NORAD location.. In this man-
ner, each Sector and Region and the NORAD
location know that all installations in

their defense have received and acknowledged
the alert.

2.09 The test alert signal is transmitted
and recelved in a similar manner ex-
cept that the TEST and TEST ACK lamps light;
another difference 1s that circultry is
provided whereby the NORAD and the Regilon
installations may individually test alert
one or more of theilr downstream locations,
or all downstream lo:atlions simultaneously.

2.10 Release slgnals are also transmitted

and receilved in a similar manner as
the alert signal, except that only one code
word 1is used. Recelpt of the release signal
at a locatlion releases all operated switch-
ing equipment controlled from upstream
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signals and transmits the release signal up-
stream to release the acknowledgment switch-
ing equipment controlled from slignals re-
celved from downstream.

2.11 In order to check the reliability of
the code transmitting, code receiving,
and logic circuiltry used in the system, a
local test circult arrangement is provided.
This circuit provides for: ’

(a) Disconnecting all 1lines, both upstream
and downstream from the switching
equipment.

(b) Exercising all transmitting, logic,

and recelving equlpment asso-.lated"
with the facility by locally transmitting
three alert signals, 1lgnoring the middle
code word.

(c) Automatically returning the circuits
to thelr normal condition 1n approxi—
mately 8 to 12 seconds.

2.12 A lamp filament check circuit is pro-

: vided to enable the attendant to verlfy
that all lamps are in good condltion at any
particular installations. Operation of the
local TEST-LINE FAIL key will 1ight all of
the lamps at the consoles.

2.13 At NORAD, Region, and Sector locations

two consoles are provided. Thc¢ oper-
ating console 13 provided with keys and )
lamps, the monitor console 1s provided only
with the lamps, but 1n other respects 1is the
same as the operating console. Lamp power
supplies, in the form of transformers, are
provided to furnish power to lamps. The
signals on power 1s *28 volts ac and optional
back-lighting power; *10 volts ac is provided
for use in dark environment locations. Di-
rect current (24 volts dc) backup power
switching facilities are provided on an
optional basis. With thls arrangenmnent,
relays, held operated by the *28 volts ar
power, will release, if the ac supply fails,
and connect the lamp -ircults to locally
supplied 24-volt dc batteries,

2,14 An arrangement is provided at NORAD

to. connect this alert system to the
BMEWS computer or to a simllar computer
system so that an alert can be initiated
automatically by the machine. Operation of
the AUTOMATIC key at the NORAD console
connects this system to the computer, and
a signal from the machine will originate
an alert in a manner similar to that
described above. Release of the alert
must be initiated by the attendant at the
NORAD console.

SECTION I
Page 7
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SECTION II - DETAILED DESCRIPTION
1. ORIGINATING AN ALERT

"NORAD" AND REGION

1,01 Operation of the ALERT key, FS1, op-
erates the AL relay via the RR relay
normal and Y, V, and 7 options. The AL relay

- operated (a) locks ug to ground under control
3

of the KT timer, FS38, option 13, (b) con-
nects ground to the start lead of the KT
timer, (c) opens the operate path of the TST
relay to avoid driginating both an alert and
a test alert simultaneously, and (d) at
Pegion location, operates the ALA relay.

The ALA relay operated opens the operate
path of the TW relay to disable the test -
alert logic when the region is in an alert
mode .

1.02 Operation of the MASTER OPERATE key

within 3 seconds will operate the MAS
relay, FSW, The MAS relay operated will (a)
operate the AUM relay to open the start lead
of the KT timer, (b) operate the KD relay,
FS4, (c) lock up under control of the RR re-
lay, and (d) connect ground to the winding of
the RR relay, FS39, via the KD relay operated,
The RR relay which is a slow-operate type
will operate in approximately 50 msec. When
the RR relay operates, the MAS relay will
lock up via the RR and KD relays operated to
ground on the Tl and T2 leads of the code
sending circuits, The RR relay operated wiil:
lock up to the MAS relay. If the MAS relay
key is not operated within 3 seconds of the
time the ALERT key has been operated, the KT
timer will function and release the AL relay.
This circuitry provides a 2-key operation,
and guards against a false alert being orig-~
inated by unintentional operation of the
ALERT key.

1.03 1In FS17, a ground is connected to the

AL lead of the Code Register Circuit
(1ine 1) during the operate time of the RR
relay via the MAS relay operated, the RR and
RLS relays normal, -the AL relay operated ’
(contact 10), V and X options, and the LF1
relay normal, The ground pulse is also con-
nected to the Code Register Circuit (line 2)
via the AL lead, AL relay (contact 11), V
and X options, and the LF2 .relay normal.
The Code Register Circuit and code sending
circuit will cause the SEl and SE2 relays to
function and follow the pulse-length code
output pulses of the code sending circuits
via the M4 lead, and the LF1l, LF2, L1A, and
L2A relays normal. The Code Register Circuit
and sending circuit are arranged to send three
PIC words automatically whenever a 50-msec

.ground 1s connected to the AL lead,.

1.04 In FS20, the downstream line transmit

circuit, pulsed operation of the SE1
(line 1) or SE2 (line 28 relay will, (a) with
H option, operate and release the Ll- and L2-
relays of FS19 to open and close the tele-
graph line, (b) with S option, alternately
connect +80 volts and ground to the O lead of
all 43A1 or equlvalent telegraph terminals,
and (c) with R optlon will operate and

release the M- relays of FS19 to connect -U48
volts and ground alternately to the M lead of
the DX signaling equipment., A separate group
of M- relays or the Ll- relays will be pro-
vided for dual facilities 1line 1 and another
group of M- relays, or the L2- relays will

be provided for dual facilitles line 2, The
functions of the COA, COB, CO-, and R relay
contacts shown in FS20 are described in 4.006.

1.05 The three alert codes are transmitted
downstream to all Regions, in the case
of an alert originated at NORAD, and to all
Sectors of its defense when the alert is
originated at a Reglon. When the alert is
originated at a Region, the alert codes are
also transmitted upstream to NORAD to notify
the console attendant, via a flashing acknow-
ledgment lamp, that the Region has Initiated
an alert. In FS19, pulsed operation of the
SEl, SE2, Ll-, L2-, and M- relays as de-
scribed above will open and close the tele-
graph loop, H option, connect +80 volts dc
and ground to the U43A1 telegraph terminals
of the upstream line, S option, or -48 volts
dc and ground to the M lead of the DX signal-
ing units, R option., 1In this case the cir-
cuit is via the CT1l and CT2 relays normal,

BMEWS

1.06 An arrangement is provided whereby the

BMEWS, or similar computer assoclated
with the defense system, can be connected
into this circuit and, upon providing
arproximately & 2-sscond ground input sig- |
nal, can originate an alert on this alerting
system,

A. Automatic Key

1.07 In FS9, momentary operatlion of the

- AUTOMATIC nonlocking key applles
ground to the windings of both relays, BMW
and BMZ, through the break contact of con-
tinuity transfer 9 of the BMW relay. Only
BMW operates, however, since relay BMZ is
shunted down through its own back contact,
After the AUTOMATIC key 1s released, BMW
remains operated as a result of its locking
path to ground and BMZ operates from the
locking path of BMW since BMZ is no longer
shunted down by the key ground, The BMW
and BMZ relays are now operated.and the
BMEWS computer is connected to thils system,
In order to disconnect the computer, the
AUTOMATIC key 1s operated a second time and
key ground is connected via the M2 contact
of the BMZ and shunts the BMW, releasing it,
Relay BMZ remains operated since its oper-
ating path is transferred to the key lead by
the action of the continulty transfer of the
BMW relay. When the key is released, BMZ 1s
‘released and the circuit returns to normal.

B. Originating Circuit

1.08 When the computer connects ground on
the BM lead, the BM relay operates,

SECTICN II
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The BM relay will remain operated as long
as ground is sustalned -on the BM lead, and
applies ground to the winding of the BP re-
lay via the BP thermistor.
delays the operation of the BP relay by
approximately 300 to 600 mesec. During this
time, ground is connected to the receive
alert logic circuitry, of FS13, option 8,
via the BM relay operated, the BP relay
released, and the BMZ relay operated to
operate the OLB relay for approximately the
heating time of the thermistor (300 to

600 msec), plus the release time of the
OLB relay. Functions of the OLB relay are
described in 11.09. The BP relay operated
(a) shorts the BP thermistor to bypass the
relay operating current and (b) connects
ground to the winding of the BPl relay via
‘the BP1l thermistor and a break contact of
the OLT relay. The OLT relay is a slave of
the OLB relay and as soon as the OLB and
OLT relays release, the thermistor will
begin to heat. 1In approximately 200 to
600 msec, the BPl relay will operate and
short the BPl thermistor. During the
thermistor heating time, ground is con-
nected via the BP and Z1 relays operated,
the BPl relay normal, and the BMZ relay
operated to operate the CR relay of FS13,
Functions of the CR relay are described

in 2,05. The BM, BP, and BPl relays will
remain operated until the BMEWS computer
removes ground from the BM lead.

2, RECEIVING AN ALERT

GENERAL

At Region and Sector locations the

two lines from upstream are terminated
in two separate interface circults and each
“ 1line 18 equipped with 1ts own code receiver
circuit and output swiltching equipment as
shown in FSl1ll. The pulses whlch constitute
the alert PLC words are fed from each line
to 1ts own code recelver and output circuits.
In order for an alert word to be recognized
by the logic switching, outputs from both
recelver circults must be present. 1In the
event that one of the upstream lines fails,
the switching equipment will conditlon it-
self to accept the output from the receiver
associated with the good line as an alert
signal. Of course, 2~out-of-3 alert signals
must be received in either case before the
switching equipment wlll activate the
audible and visual alert signals at the
console, At Site locations only a single
upstream line from the Sector 1is provided,
so only one interface circuilt (code receiver
circuit and output switching circuit) 1is
provided as shown in FS12,

2,01

2.02 When telegraph dc loop facilities
are provided, options H and 15 are

used., If the carrier facilitles are

collocated in the same location as this

switching equlpment, options S and 15

are used, If DX signaling facllltles are

SECTION II
Page 2

The BP thermistor

provided, R optlon 1s used. When options

H or S and 15 are provided, circuit opens
and closures equivalent to the PLC words
wlll pulse the RS relay, which in turn

will drive the PF. relay of the code receiver
circuilt via the M4 lead, FS1l and 12. ¥hen
DX signaling 1s provided, ground pulses on
the E lead will control the PF relays.

REGION AND SECTOR
A. Both Facllities Operative

2,03 In FS11, ground pulses equivalent to
the PLC alert word on the E lead,

R option, or from the RS relay, 15 option,

are connected to the M4 lead of the code

recelver circuits via normal contacts of the

CT1 and LT1 relays for line 1 and the CT2

and LT2 relays for line 2., If the ground

pulses constitute an alert word, the code

recelvers provide a ground pulse on the

AL lead for approximately 200 msec,

2.04 The ALl relay (line 1) and the

AL2 relay (line 2) will operate for
a period of approximately 0.5 second,
because they are of the slow-release type
having a‘release time of approximately
300 msec, The ALl and AL2 relays operated
operate the OK1l and OK2 relays, respectively,
to register a continulty pulse. In addition,
the ground (in ¥S13) 1s connected to the
winding of the W1l and Z1 relays via 7M of
the ALl and TM of the AL2 relays in series
(X, Y option), a break contact of the Z1 re-
lay, and a continulty contact of the Wl re-
lay. The W1 relay will operate and lock up
to ground via the make of the continuity
transf'er and a break of the ALT relay. The
Z1 relay 1is shunted down and will not oper=-
ate at thls time. When the ground 1is re-
moved from thls output of the code receiver,
FS11, the ALl and AL2 relays will release
and remove the shunt path from the winding
of the Z1 relay allowing it to operate.
The Z1 relay operated {(a) transfers the
input lead connected to 7TM of the AL2 relay
from the windlngs of the Wl and Z1 relays
to the winding of the CR relay via M10 of
the Z1 relay and break contacts of the LT1,
LT2, ALT, OLT, and 2C relays, and (b) con-
nects battery to the 12 lead of the AL timer
to start that unit. .

2.05 At this point 1n the sequence of

. operation, the alert logic has regls-
tered the first alert code word and has
started the AL timer to provide a 5-second
time gate, during which a second code word
must be recelved or the T relay of the AL
timer will operate, operating the ALT relay
which 1n turn will release the Wl and Z1
reldys. The timer circultry provides a
guard agalnst random false outputs, occa-
sloned by noise on the lines, from adding
up and origlnating a false alert. When the
code receiver, FS11l, has recelved the second
alert word, the ALl and AL2 relays operate




CD-13213~01 - ISSUE 3B - SECTION II

and release as described above. The ground
pulse operates the CR relay via make contacts
of the AL1l, AL2, and Zl1 relays and break
contacts of the LT1, LT2, ALT, OLT, and 2C
relays. The CR relay operates the 2C relay
and provides ground to the Code Reglster
Circult to send the three alert codes down-
stream to alert those locations and upstream
to provide automatic acknowledgment signals,
The 2C relay operated (a) opens the operate
path of the CR relay to prevent further =
operation of the relay 1f the third code word
is received, (b) locks up to the ALT relay
normal, (c) operates the IM relay, and

(d8) operates the ALL relay via break contacts
of the AL and OLT relays to the local test
(LT) timer normal. The LT timer does not
operate for this circult function, The -

IM relay operated will open the control lead
of the ALERT RELEASE key so that only NORAD
can orlginate the release signal. The

ALL relay operated (a) connects ground to
operate the bells of FS10, (b) operates the
AUM relay of F338 to disable the KT timer,

.(c) connects ground to the windings of the

A and B relays, FS35, via the AB resistor
to start the flashing circuilt, (d4) dis-~
connects back-lighting battery and connects
flashing battery, FS25, to the ALERT lamps,
and (e) releases the CR relay. The CR re-
lay is locked up to the ALL relay normal

in order to guarantee that the operated
time of the CR relay 1s long enough to
perform functions described in 2,08,

2,06 When the attendant at the operating
console operates the ALERT key in

regponse e the audible and visual signals,

the AL relay, FS1l, operates and locks up

to the RLS relay normal and the KT timer,

13 option, or ground, Y optlon. As men-

tioned above, the KT tlmer has been disabled

to avold releasing the AL relay in 3 seconds,

This would normally happen unless the MASTER

OPERATE key, FSU, is operated after the

AL key 1s operated for originating an alert

as described in 1,02, In addltion, the

AL relay operated (a) releases the ALL relay,

PS13, to retire incomlng alert signals,

(pb) connects steady signal-on battery to the

ALERT lamp, and (c¢) provides lockilng ground

to the AUM relay.

B. One Facllity Inoperative

. 2,07 If continulty on one of the upstreém

lines falils, the alert logic circuit,
FS813, will accept 2-out-of-3 alert codes
recelved by the recelver assoclated with the
good line as a legitimate alert. In FS11,
assume that upstream line 1 has falled. The
CTA relay has operated as described in 8.
When the code words are received by line 2,
the AL2 relay operates and releases as de-
scribed in 2,04, In FS13, the operation and
release of the AL2 relay willl cause the alert
loglc clrcultry to function as described in
2,04 and 2,05, The ground pulses are con-
nected to the Wl, Z1, and CR relays vla the
CTB relay normal, CTA and AL2 relays oper-

‘ated, and the L1A and L2A relays normal,

C. Alert Override

2,08 Receipt of an alert at any location
will override and release all previous-
1y originated or recelved signals., Operatlon
of the CR relay, FS13, will overate the AR
relay, FS18, and the RLS relay, FS3. Ovpera-
tion of the AR relgy and the RLS relay and
its assoclated RA relay will release &ll
previously operated relays exceot for the
alert loglic relays of FS13. The CR relay
also operates the 2C relay and the alert
functlons are the same as deseribed in
2,03 through 3.06,

SITE

2.09 ‘Operation of the alert receive cir-
cultry at a Site installation 1s
simllar to that described in 2.04 and 2,05
except that only one line 1s terminated at
these locations. Options 11 and Z are pro-
vided for the alert switching loglc. Of
course, option R for DX signalling or
option 15 for carrier or telegraph loop
termination will be provided, depending on
the type of llne faclllity at each location,

2.10 In FS12, ground pulses are connected

to the code recelver circult over the
M4 lead via a break contact on the L1A re-
lay via H, R, or S option. When the code
receliver recognizes the ground pulses as
the first . PLC alert word, & ground of approx-
Imately 200 msec duration 1s applied to the
AL lead. The ground pulse will (a) operate
and release the CMA relay via the ALl diode
and (b) operate the W1 and Z1 relays of
#S13 via the AL lead. The CMA relay operated
indicates to the continulty circuiltry, de-
scribed in 8,, that a legitimate code word
has been recelved, Ground pulses from the
code receiver ilndicating that the second or
third code word has been received will oper-
ate the CR, 2C, and ALL relays as described
in 2.,05. :

2,11 When the attendant at the control

console operates the ALERT key, the
AL relay operates to retire the lncoming
signals and also operates a relay 1n the
Code Register Circuit. The Code Reglster
Circuit and code sending circult will trans-
mit the manual acknowledgment word upstream
to the Sector to inform that location that
theuﬁite has acknowledged the alert (see
3.04).

AT "NORAD" FROM BMEWS EQUIPMENT

2.12 When the alert 1s initiated by the
BMEWS equipment and the AUTOMATIC key
has been operated, two ground pulses, as
shown 1in FS9 and described in 1.08, are
recelved by the loglc of FS13, The first
ground pulse wlll operate the OLB relay via
the BM and BMZ relays operated and BP re-
lay released, Operation of the OLB relay
willl operate the OLA and OLT relays to pro=-
vide an override of all features ag described

in 11.09. Oﬁeration of the OLT relay will
operate the Wl relay via 1M of the OLT. The

SECTION II
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end of the first ground pulse, when the BP
relay operates and opens the operate ground
of relay OLB via option 8, will release the
OLT relay. The OLT relay released will
allow the Z1 relay to operate via M4 of the
Wl relay. The alert logic, FS13, has now
received the equlvalent of one alert code
word, the W1l and 21 relays are operated, and
the timing gate (the AL timer) has begun 1its
timing cycle. When the second pulse appears
via the BP and BMZ relays operated, the BPl
relay released, and option 8, the CR relay
will operate via the Z1 relay operated and
the LT1, LT2, ALT, OLT, and 2C relays normal.

2.13 Functions of the CR relay and all

subsequent relay operations for re-
celving an alert from BMEWS are the same
as described in 2,05.

Caution: If at the tlme the alert 1s
released, the incomlng alert lamp and
bell operate, but the acknowledgment
Tamps do not function, check to see if
the 2C relay, FS13, 1s operated, If

" this condition exists, manually release

- the 2C relay and test the AL timer for
proper operation,

3. _ACKNOWLEDGMENT OF ALERT
GENERAL

3.0l Two separate acknowledgment slgnals
are used in this system. The first
is the automatic acknowledgment which pro-
vides a flashing lamp signal at the upstream
console to indicate to the attendant that at
least 2-out-of-the-3 code words have been
recelved at the downstream location., The
second 1s the manual acknowledgment signal
which indicates, by changing the flashing
lamp to steady, that all locations reporting
to the downstream location have acknowledged
receipt of the alert signals manually.

3.02 For example, the Region 1s the upstream

location and one of 1ts Sectors 1s the
downstream location. Reglon has 1inltiated
an alert and three code words are transmltted
to the Sector. When the Sector alert logic
circuitry has recelved two of these words,
1¢- will originate three alert words down-
stream to i1ts Sites and upstream to the
Region. The Reglion acknowledgment circultry
willl recognize any one of these words and
flash an acknowledgment lamp at the Reglon
console. At the Sector, a manual acknow-
ledgment word is transmitted to the Regilon
when all Sites reporting to the Sector have
signaled the Sector that they have received
the alert signal. Recelpt of the manual
acknowledgment code word at the Region will
activate the manual acknowledgment clrcultry
and change the flashing acknowledgment lamp
to steady. ’
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AUTOMATIC

3.03 .In FS18, receipt of an alert code word,
via H, R, or S optlon by the code re-
celver circults assoclated with the two
downstream lines assocliated with that down-
stream location, will provide a ground pulse
on the AL lead from each receiver operating
the 0K~ relay assoclated with each line and
the AA relay associated with that .location,
The operated AA relay (a) locks up to the

.AR relay normal, (b) providés ground to the

AB resistor of FS35 to start the flashing
eircult, (c) in FS32, disconnects back
lighting voltage and connects flashing
signal-on voltage to the ALERT ACK lamps,
and {d) opens the operate path of the

AT relay. The operation and release of the
OK~- relay indicates to the continuity
circultry (see 8.) that a legitimate code
word has been received on that particular
line.

MANUAL

3.04 1In FS18, receipt of the manual acknow-
ledgment code word (via H, R, or S
option) by the code recelver circuits asso-

~ clated with the two downstream lines asso-

clated with that downstream location, will
provide a ground pulse on the MA lead from
each receiver operating the AM and OK- re-
lays. The operated AM relay (a) locks up

.to the AR relay normal, (b) disconnects the

flashing battery from the ALERT ACK lamp,
and (c¢) connects steady battery to that
lamp. The operation of the OK- relay
assoclated with each code receiver indicates
to the continuity circultry (see 8.) that a

legltimate code word has been recelved.

Y4, ORIGINATING A TEST ALERT

GENERAL

4,01 Tpe general comments as described for
originating an alert, with regard to

dual line faclilitlies and provision for

DX signaling, R or telegraph loop option, or

carrier termination, S option, also apply to

originating a test alert. .

TO ALL LOCATIONS DOWNSTREAM

4.02 Operation of the TEST ALERT key, FS2,
operates the TST relay vla the Y, V,
and 7 options. The TST relay operated
(a) locks up to ground under control of the
KT timer, FS38, option 13, (b) connects
battery to the start lead of the KT timer,
and (c) opens the operate path of the AL
relay to avold originating both an alert
and test alert slmultaneously.

4,03 oOperation of the MASTER OPERATE key
within seconds will operate the
MAS relay, FS4. The MAS relay operated will
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(a) operate the AUM relay to open the start
lead of the KT timer, (bg operate the KD re-
lay, FS4, (c) lock up under control of the
RR relay, and (d) connect ground to the
winding of the RR relay, FS39, via the KD
relay operated. The RR relay which is a
slow-operate type will operate 1in approx-
imately 50 msec. When the RR relay operates,
the MAS relay will lock up via the RR arid

KD relays operated to ground on the Tl and
T2 leads of the code sending circuilt. The
RR relay operated will lock up to the MAS
relay. If the MAS relay key 1s not operated
within 3 seconds of the time the TEST ALERT
‘key has been openated, the KT timer will
function and release the TST relay. This
circultry provldes 2-key operatlon which
guards against a false test alert belng
originated by accldental operation of the
TEST ALERT key.

4,04 In FS17, a ground is connected to the
TST; 1lead of the Code Reglster Cilrcuit
(1ine 1) during the operate time of the
RR relay via the MAS relay operated, the
RR and RLS relays normal, the TST relay
operated (contact 10), V and X optlons, and
the LF1l relay normal. The ground pulse 1s
also connected to the Code Reglster Circult
(1ine 2) via the TST lead. The Code Register
Circuit and code sending clrcuit willl cause
the SEl and SE2 relays to functlon and follow

. the PLC output pulses of the code sending

circults via the M4 lead and the LF1, LF2,
and L2A relays normal. The Code Reglster
Circuilt and the sending circult are arranged
to send three PLC words automatically when-
ever a 50-moec ground is8 connecied to the

TST lead.

4,05 1In FS20, the downstream line transmit
circult, pulsed operatlon of the SE1l
(1ine 1) or SE2 (line 2) relay will, (a)
with H optlon, operate and release the Ll-
and L2- relays of FS19 to open and close
the telegraph line (b) with § option,
alternately connect +80 volts and ground to
the 0 lead of all 43Al1 or equivalent tele-
graph terminals, and (c) with R option will
operate and release the M- relays of FS19
to connect -48 volts and ground alternately
to the M lead of the DX signaling equip-
ment. A separate group of M- relays or the
Ll- relays will be provided for dual
facllitles line 1 and another group of M-
relays or the L2- relays will be provided
for dual facilities line 2. The functilons
of the COA, COB, CO-, and R relay contacts

~ shown 1in FS20 are described in 4,06.
vTO‘SELECTED LOCATIONS DOWNSTREAM

General

4,06 An arrangement is provided at NORAD

and Reglons whereby one or more down-
stream locatlions may be sent the test alert
code words. In FS8, operation of one of
the TEST ACK keys will operate 1ts associ-
ated R- relay, the COA relay, and the TST

relay. The COA relay operated, operates
the COB and all coO- relays, In addition,

in FS20, the COA, COB, and CO- relays open
the interface connection between the Ll-
and L2- relays, H option, the SEl and SE2
relays, S option, or the M- relays, R option,
from the telegraph loop, telegraph terminals,
or DX silgnaling circuilts, respectively,

The operation of the selected R- relay will
reconnect the interface circuit to the lines
assoclated with the downstream locations to
be tested. Operation of additional TEST ACK
keys will operate the selected R- relays

and reconnect the interface leads as well,
In this method of operation, the test alert
words will be.transmitted only to the loca-
tion associated with the operated R- relays.
Since the TST relay has already operated,
operation of the MASTER OPERATE key, FS4,
will cause the circultry to function as
desceribed in 4,03, The R-, COA, COB, and
CO- relays which lock up to the ground on
the Tl, T2 leads of the code sender circuilt
via the Tl diode will release when the three
code words have been sent. The operate path
of the TST relay is via the AL and AUM re-
lays normal and the T2 diode of FS8,

5. RECEIVING A TEST ALERT

GENERAL

5.01 The same general comments as described
for recelving an alert .apply to re-

celving a test alert,

REGION AND SECTOR

A. Both Facllities Operative

5.02 1In FS1l, ground pulses equivalent to

the PLC test alert word on the E lead,
R option, or from the RS relay, 15 option,
are connected to the M4 lead of the code
recelver clrcuits vlia normal contacts of the
CT1l and LTl relays for line 1, and the CT2
and LT2 relays for line 2, If the ground
pulses constltute a test alert word, the
code recelvers provlide a ground pulse on
the TST lead for approximately 200 msec,
operating the TEl or TE2 relay.

5.03 The TEl relay (line 1) and the TE2 re-
-lay (1line 2) will operate for a period
of approximately 0.5 Becond, becaute they
are of the slow-release type having & re-
lease time of approximately 300 msec. The
TEl and TE2 relays operated operate the OK1l
and OK2 relays, respectlvely, to register
a continulty pulse. 1In addition, in FS1l4,
ground 1s connected to the winding of the
TW and TZ relays vlia 5M of the TEl and 5M
of the TE2 relays in seriles, 14 option, a
break contact of the TZ relay, and a con-
tinuity contact of the TW relay. The

“TW relay will operate and lock up to ground

via the make of the continuity tranefer and
a break of the TT relay. The TZ relay 1is
shunted down and will not operate at this
time. When the ground 1s removed from the

SECTION II
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output of the code recelver, FS11l, the TEl
and TEZ2 relays will release and remove the
shunt path from the winding of the TZ relay
allowing 1t to operate. The TZ relay oper--
ated (a) transfers the lnput lead, connected

to 5M of the TE2 relay, from the windings of

the TW and TZ relays to the winding of the
TCR relay via M10 of the TZ relay and break
contacts of the TT and OLA relays, and

(b) connects battery to the 12 lead of the
TT timer to start that unit.

5.04 At this point in the sequence of
operation, the test alert logic has
registered the first test alert loglc code
word and has started the TT timer to provide
a 5-second time gate, durilng which time the
second .code word must be recelved or the
T relay of the TT tlimer will operate,
operating the TT relay which wlll release
the TW and TZ relays. The timer circultry
provides a guard against random false out-
put occasioned by nolse on the lines adding
up and orlginating a false test alert, When
the code recelver, FS1ll, has received the
second test alert word, the TEl and TE2 re-
lays operate and release as descrilbed above.
The ground pulse operates the TCR relay, via
make contacts of the TEl, TE2, and TZ relays
and break contacts of the TT and OLA relays.
The TCR relay operates the T2C relay and
provides ground to the Code Reglster Cilrcuit
to send the three alert codes downstream to
alert those locations and upstream to pro-
vide automatlic acknowledgment slgnals. The
T2C relay opersted (a) locks up to the TT
relay normal, and (b) operates the RT relay
via break contacts of the TST, ALL, and
OLA relays to the RLS relay normal. The
RT relay operated (a) connects ground to
‘operate the bells of FS10, {b) operates the
AUM relay of FS38 to disable the KT timer,
(c) connects ground to the windings of the
A and B relays, FS35, via the AB resistor
to start the flashing circuit, and (d) dis-
connects back 1ight1ng battery and connects
flashing battery, FS26, to the TEST ALERT
lamps.

5.05 When the attendant at the operating

console operates the TEST ALERT key
in response to the audlble and visual
signals, the TST relay, FS2, operates and
locks up to the RLS relay normal and the
KT timer, 13 option, or ground, Y- option.
As mentioned above, the KT timer has been
disabled to avold releasing the TST relay
in 3 seconds, This would normally happen
unless the MASTER OPERATE key, FS4, 1s
operated after the TST key is operated as
for originating an alert as described in
4,03. In additlon, the TST relay operated
(a) releases the RT relay, FS14, to retire
incoming alert signals, (b) connects steady
signal-on battery to the TEST - ALERT lamp,
and (c) provides locking ground to the

AUM relay.
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B. One Facllity Inoperative

5.06 If continuity on one ‘of the upstream
lines fails, the test alert logic
circuit, FS14, will accept 2-out-of-3 test
alert codes recelved by the recelver
assoclated wilth the good line as a legitil-
mate test alert. In FS11l, assume that up-
stream line 1 has failed. The CT1 relay
has operated as described in 8. When the
code words are received by line 2, the
TE2 relay operates and releases as described
in 5.04, In FS14, the operatlon and release
of the TE2 relay will cause the test alert
logle circultry to functlon as described in
5.01 through 5.05. The ground pulses are
connected to the TW, TZ, and TCR relays
with CT1 and TE2 relays operated.

SITE ‘
5.07 Operation of the test alert receive
clrcultry at a Site installation is
similar to that described in 5.01 through
5.05 .except that only one line 1s terminated
at these locations. Optilons 11 and Z are
provlided for the test alert switching logilc.
Of course, option H for telegraph loop,
optlon R for DX signaling, or option S for
carrier termination will be provided, depend-
ing on the type of line facility at each
Jocation.

5.08 1In FS12, ground pulses are connected

to the M4 lead of the code receiver
c¢ircuit over the M4 lead via a break contact
on the LlA relay, via H, R, or S option.
When the code receiver recognizes the ground
pulses as the first PLC alert word, a ground
of approxlimately 200 msec 18 applied to the
TST lead. The ground pulse will (a) operate
and release the CMA relay via the TEl diode
and (b) operate the TW and TZ relays of
FS14 via the TST lead. The CMA relay oper-
ated Indlcates to the continuity circuiltry
described in 8, that a legltimate code word
has been recelved, Ground pulses from the
code recelver indlcating that the second and
third code words have been received will
operate the TCR, T2C, and RT relays as
described in 5,04,

5.09 When the attendant at the operating
console operates the TEST ALERT key,
the TST relay operates to retire the incoming
slgnals and also operates a relay in the
Code Regilster Circuilt. The Code Register
Circult and code sendlng circult will trans-
mit the manual acknowledgment word upstream
to the Sector to inform that location that
the Site has acknowledged the alert.

6. ACKNOWLEDGMENT OF TEST ALERT

6.01 The test acknowledgment circuitry of
FS18 and test acknowledgment lamp con-’
trol circult of FS33 functlon in the same
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manner as the alert acknowledgment circuilts
described 1n 3., except that the AT relay
operates lnstead of the AA relay.

Caution:  If at the time the test alert
18 released, the incoming test alert

lamp and bell operate, but the acknow-
Tedgment lamps do not functlon, check

to see 1f the T2C relay, FS14, 1s oper-
ated. If this cendition exists, manually
release the T2C relay and test the TT
timer for proper operation.

7. RELEASE SIGNAL

" GENERAL

7.01 Both the NORAD and Reglon locations
have facllities to 1lnitlate a release
.8ignal, If BMEWS has orilginated an alert
or NORAD has 1nltiated an alert or test
alert, only NORAD can initlate the release
of the alert or test alert. Only one code

word 1s transmitted for a release signal,

ORIGINATING A RELEASE SIGNAL

7.02 Operation of the ALERT RELEASE key,
FS3, operates the RLS relay via Vv, X,

and 7 options. The RLS relay operated

(a) locks up to ground under control of the

AUM relay normal and the KT timer, FS38,

{b) connects battery to the start lead, ter-

.minal 12, of the KT timer, (c) operates the

RA relay, and (d) opens the lockup paths of
the AL and TST relays, allowlng these relays
to release. The RA relay operated coniiectis
battery to light the ALERT RELEASE lamp of
FSa27.

7.03 Operation of the MASTER OPERATE key

within 3 seconds will operate the
MAS relay, FS4, The MAS relay operated will
(a) operate the AUM relay to open the start
ledd of the KT timer, (b) lock up to ground
under control of the RR relay operated and
the KD, EC1l, and EC2 relays normal, and
(¢) connect ground to the winding of the
SF relay, FS39, vla the operated RLS relay
and the S1 and S2 leads of the code sender,
The SF relay willl operate as soon as the
code sending circuits have both returned to
the i1dle, at rest, condition. A requirement
of the circult 1s that the RLS and MAS lamps
remain lighted until the code word has been
broadcast. By not operating the SF relay
until the code senders have both come to

. rest, the lamps should remaln lighted at

least for the duratlon of a code word.

7.04 The SF relay operated connects ground
to the winding of the RR relay. The
RR relay is a slow-operate type and takes
approximately 50 msec to operate. During
this time, ground is connected to the Code
Register Circult, FS17, on the RLS lead via
the SF relay operated, RR relay released,
and the RLS relay operated. The release code
word is transmitted downstream, and upstream
if the signal 1s originated at Region.

7.05 The RR relay operated locks up to the
MAS relay operated which in turn is
locked up to the ECl and EC2 relays in series.
As soon as the code sender goes off-normal,
the operate path for the SF relay 1is opened
by a relay in the sender circuit and the
SF relay will release. In FS21, the ECl and
EC2 relays will operate and release from a
pulsed ground on the CFl lead of the code
sender, Thils 18 an end-of-code silgnal, The
ECl1 or EC2 relay operated will release the
MAS relay, FS4, The MAS relay normal re-
leases the RLS which releases the AUM relay.
Release of these relays extingulshes the
MASTER OPERATE and ALERT RELEASE lamps, and
returns the circuit to an idle condition,

Caution: If at the time the alert
or test alert 1s released the
incoming alert or test alert lamp
and bell operate, buft the acknow-
ledgment lamps do not function,
check to see if the 2C relay, FS13,
or T2¢ relay, FS14, 1s operated,

If this condltion exists, manually
release the relay and test the AL or
TT timer for proper operation.

RECEIVING A RELEASE SIGNAL
A. NORAD, Reglon, and Sector

Both Faclilitles Operative

7.06 In FS1l, receipt of a release code
via H, R, or 8 option by the code
recelver circuits connected to the two -
upstream lines, will provide a ground pulse
on the RLS lead operating the RR1 relay of
line 1 and the RR2 relay of line 2. The
RR1 and RR2 relays will remaln operated for
the duration of the ground on the RLS lead
and the release time of the relays, for a
total of approximately 0.5 second. During
the operated time of the relays, the
followlng functions are performed:

(a) The OK1 and OK2 relays will operate
vla ground on M7 of the RR1 and

RR2 relays to indicate to the continuity

circultry, FS22, that a legitimate code

word has been received.

(b) The AUM relay, FS38, via X option will
operate, '

(c¢) The RLS relay, FS3, will operate via

"~ ground from the RR1 and RR2 relays
operated, X option, Y option, and the
L1A and L2A relays normal, The RLS
relay will not lock up because the AUM
relay has operated as described in (b)
above.

(d) The- IM relay, FS13, X option, will
release by opening the lockup path
for that relay via 5M of the IM relay and
10B of the RR1 and RRZ2 relays in seriles

with ground. o

SECTION II
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(e) In FS17, ground is connected to the
RLS leads of the Code Reglster Circuit.
The Code Reglster Circult and the code
sending circuit will cause the SE1 and SE2
relays to function and follow the PLC out-
put pulses of the code sending cilrcuits
via the M4 lead and the LFl, LF2, L1lA, and
L2A relays normal. The code register and
code sender are arranged to generate auto-
matically the one release PLC word whenever
a 50-msec ground pulse 1s connected to the
RLS lead.. PFunctions of the SEl and SE2
relays are described in 1,03 and 1.04.

Operation of the RLS relay wlll perform the
same functions as described in 7.02, In
reference to (b) above, the AUM relay is
operated to open the lockup path of the RLS

‘relay and to open the start lead of the

KT timer. 1In reference to (e) above, the

code word 1s transmitted downstream to
initlate the same release circult operation
The release code word

is transmitted upstream where it 1s recognlzed
by the code recelvers of FS18 as a ground

‘pulse on the RLS lead which operates the AR

and OK- relays. The operated AR relay will
open the lockup paths of the AM, AA, and

AT relays. The AM relay, previously oper-
ated by the receipt of the manual acknow-
ledgment code, will release extinguishing
the acknowledgment lamps. Break contacts
of the AR relay are provided in the lockup
path of the AA and AT relays in order to
provide a means of retiring these relays
and thelr assoclated lamp signals.

T.07 Operation and release of the OK relay

will Indiaste to the conktimuifty alvr-
cultry, FS22, that a legitimate code word
has been received.

One Facility Inoperative

" 7.09

7.08 Assume that line 1 of the dual

. facillitles has falled. The continuity
circultry described in 8. wlll cause the
CT1l relay to operate. .Operation of the

CT1l relay will operate the CTA relay, which
is a slave of the CTl. In FS3, 13, and 17,
the operated CT1 or CTA relay will brildge
the RR1 relay contact and complete the
circuit via the operated RR2 relay con-
tact assoclated with the good line. If
line 1 1s good and line 2 has falled, the
CT2 and CTB relays in series with the
operated RR1 relay will complete the
circuit.

B. Site

In FS12, receipt of a release code

‘word by the code recelver circult via

H, R, or S option will result in a ground
pulse on the RLS lead. The ground pulse will
(a) operate and release the CMA relay to
indicate to the continuity circuitry, FS22,
that a legltimate code word has been received,
(b) in PS17, Z oOption, cause the code register

SECTION II1
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and code sender to transmit the code word
upstream to the Sector to retire the acknow-
ledgment lamps at that location, and

(c) operate and release the RLS relay, FS3,
via the Rl lead, Z option, the L1lA relay
normal, and 11 option. The RLS relay oper-
ated, will open the lockup paths of the AL
and TST relays and return the circult to

an 1ldle condition.

Cautions If at the time the alert
or _test alert is released the
incoming alert or test alert lamp
and bell operate, but the acknow-
ledgment lamps do not function,
check to see if the 2C relay, FS13,
or T2C relay, ¥S1L, is operated.

If_ this “condition exists, manually
release the relay and test the AL or
TT timer for proper operation.

8. CONTINUITY

8.01 A continulty check of each line is
provided to ag make sure continulty
is maintalned and (b) check that the
properties of the nolse on the facllity are
not such as to distort the PLC code. One
of the code words 1s designated a continuity
code and transmitted on all faclillities every
6 seconds. If three successive continuity
codes are not detected at the other end of
the 1line, at NORAD and Region locations, and
four successlive codes at Sector and Site
locations, an alarm 1s sounded and a con-
tinulty lamp indicates which line is in
trouble.

NORAD,

triggers the code sender, causing
1t to outpulse the continuity code every
6 seconds. This code 1s transmitted to
every Region. An output from the receilver
assoclated wlth that line at the Regilon
Indilcates that a contimulty code has been
recelved and triggers the local generator
to transmit the same code upstream and
downstream. It also holds off the continulty
alarm assoclated with that llne from NORAD.
The contlnulty code upstream holds off the
alarm at NORAD, indlcating the integrity
of the line both to and from the particular
Region. The code brecadcast from the Reglon
1s recelved at its Sectors and causes each
Sector sender to generate a code both up-
stream to 1ts Reglon and downstream to its
Sites. The Sites receive continulty codes
which cause thelir senders to outpulse
continulty codes back to Sectors to hold
off the continulty alarm there. If NORAD
loses the downstream facility to a Regilon,
alarms will sound at the Reglon and NORAD.
In order to termlnate this state, a con-~
tinuity alarm at a Reglon indicating a
break from NORAD will bring in the Region
pulse generator and cause continuity codes
to be initlated from the Reglon. When thils
occurs, the upstream facility to NORAD 1is
i1solated. Thls 1s necessary since the
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receipt of continuity codes from a Region
would again hold off the alarm at NORAD.

If one continuity code is missed, the alarm
is not sounded since there is a finite

probablility that it has been distorted beyond-

recognition. However, when three codes in
succession have been missed, then an alarm
will sound. Because the receivers cannot

- receive continuity codes when they are re-

celving other codes (ie, test, release,
etc), all these are recognized as legitimate
continuity codes,

8.03 When a line is in trouble, a buzzer
sounds and a continuity lamp flashes,
A nonlocking audible cutoff key is provided
to silence the buzzer and, when this is done,
the continuity lamp signal changes to steady,.
The lamp signal ics extinguished when the
facility is back in service. A continuity
alarm closure is provided for telephone
company alarms.

PUISE
8.0k

GENERATOR

In FS22, battery is connected to the
start lead, terminal 12, of the PG
timer through B10 of the PG relay and V
option at NORAD, or the CTA or CTB relay,

X and Y options, at Region and Sector. The
PG timer, adjusted to function in 6 seconds
will operate its T relay. The T relay oper-
ated will connect ground to the winding of
the PG relay. The PG relay will operate

and (a) lock up to the PGl relay normal,

{(b) connect ground to the CON lead of the
Code Register Circull via the PG relay oper-
ated with V option, the GS relay, FS17,
operated with X option, and the CT1l or CT2
timer operated with Y option, (c) open bat-
tery from the start lead of the PG timer,
and (d) connect ground to the winding of the
PGl relay via the P thermistor. The PGl
relay will be slow in operating due to the
heating time of the thermistor, which is
approximately 300 to 600 msec. When the

PGl relay operates, ‘the lockup path of the
PG is opened and the PG relay releases, re-
closing the battery to the PG timer start
lead and releasing the PGl relay, The cir-
cuitry will continue to recycle once every

6 seconds and the code sender will broadcast
a continuity code during each cycle. When
the PGl relay operates, the P thermistor

is shunted to bypass the relay operating
current, C : -

CONTINUITY RECEIVER CIRCUIT

8.05 In FS15, the CT1 timer is provided for
upstream line 1 at Regions, Sectors,
and Sites; CT2 is provided for upstream line
2 at Regions and Sectors; and the CT- timer
is provided at NORAD, Regions, and Sectors
for each downstream line. For example, at
Region, CT1 and CT2 timers would be provided
for the two upstream lines from NORAD, and
two CT- timers would be provided for the two
downstream lines from each Sector., The CT1,
CT2, or CT- timer is adjusted to function in
accordance with Circuit Note 104, Battery is

connected to the timer via a normal contact
of the 0K1l, OK2, OK~, or CMA relay. The
OK- and CMA relays operate and release in-:
response tw the. ground pulse from the as-
sociated code receiver on the CON lead, in-
dicating that a legitimate code word has
been received on that line. As long as at
least one code word is received during uny
time-out period, the timer will not function.
However, if a code word is not received,
the timer will function and operate its T
relay.

A. ILines From Upstream

T

Region and Sector

8.06 The operated T relay of the CT1 or

CT2 timer will operate the CT1 or
CT2 relay, -respectively and the GO relay,
FS17, with X option., If line 1 continulty
has failed, the CT1 relay willl operate and
(a) operate the CTA slave relay, (b) in
FS19, open the line transmit path of the
upstream line, (c¢) in FS29, connect flashing
battery to the line fail lamps for upstream
line 1, (d) partially open the M4 input lead
at the code receiver (see 11,11), (e) in
FS10, connect ground to the BU and MBU buz-
zers to operate these audible signals, (1)
in FS7, connect the key lead of the LINE
FAIL - LOCAL TEST key to the LFW and LI'Z
relays, (g) provide lockup ground for the
LFW and LFZ relays, and (h) in FS3, complete
the path around the RR1 relay contact, which
is probably not operated since the continuily
on the line has failed. The CTA relay op-
erated (a) in FS13, completes the path uround
the ALl relay, (b) completes the path around
the RR1 relay in FS13 and 17, (c) connects
battery to the PG timer to start that unit -

. functioning (seée 8.04), and (d) in FS35,

connects ground to the AB resistor to start
the flashing circuit. The GS relay operated
will open the CON leads from the code re-
ceivers of both lines and connect them to
the PG relay contacts. This will guaruntee
synchronization of both senders to the local
pulse generator so that the alert or test
alert signals will be transmitted to the
Sector locations on both lines at the same
time’ (see 2.).

8.07 If the continuity of line 2 has falled,

- the CT2 timer and CT2 and CTB relays
will operate. These relays provide similar
functions for the line 2 circultry.

Site

8.08 The operated T relay of the CT1l timer
assoclated with the single line pro-

vided at the Site will (a) in FS35, connect
ground to the AB resistor to start the
flashing circuit, (b) in FS29, connect
flashing battery to the line fail lamps,

(c) in FS10 connect ground to the BU buzzer
to sound the audible signal, and (d) connect
the key lead from the LINE FAIL - LOCAL TECT
key to the LFW and LFZ relay windings.

SECT1ION 11
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B. Lines From Downstream

8.09 These circuits are provided at NORAD,

Region, and Sector. Operation of the
T relay of the CT- timer will (a) in FS35,
connect ground to the AB resistors to start
the fleshing circuit, (bz in FS29, connect

ine fail lamps,

(c) in FS10, connect ground to the BU and
MBU buzzers to sound the audible signals,
and (d) provide lockup ground for the TF
or BF relay. .

RETIRING CONTINUITY ALARM SIGNALS
A. Upstream Lines

8,10 In order to silence the buzzer and

change the flashing continuity lamps
to steady, the LINE FAIL - LOCAL TEST key
of FST ls operated. Functions of the cir-

- cultry for FS7 are described in 10,

'B. Downstream Lines

8.11 The buzzer is operating and the lamp
(LINE FAIL 1 or LINE FAIL 2) is ‘

flashing. 1In FS6, operation of a LINE

FAIL 1 - LINE FAIL 2 key wlll connect ground

to the winding of the TF and BF relays.

. Depending upon which line the continuity

has failed on, the CT- timer associated with
that line will have operated and provided
lockup ground for the associated TF or BF
relay. Release of the key will remove the
operate battery from the relays and only
that relay provided with lockup ground will
remain operated. Assume that the line as-
gsoclated with the TF relay has failed and
this reley is the one that hac remaincd op-
erated. The TF relay operated will (a)
lock up to the CT- timer, (b) in FS29, dis-
connect the flashing battery and connect
steady battery to the LINE FAIL 1 or LINE
FAIL 2 lamp, (c) in FS10, disconnect the

- operate ground from the buzzers to retire

the audible signals, and (d) disconnect the
ground from the AB. resistors to retire the
flashing circult. Functions of the BF relay
are simllar to the functions of the TF relay.

RELEASE OF CONTINUITY FAILURE CIRCUITRY

8.12 In FS1l, 12, and 18, a legitimate code
word recognized by the code receiver

assoclated with the line experiencing con-

~ tinulty difficulties will operate the 0K1,

OK2, OK-, or CMA relay. Operation of these
relays will open the start lead of the con-
tinuity timer of FS15. The T relay of the
timer will release and all operated relays
(described in 8.01 through 8.11) associated
with this 1ine will release and the con-
tinuily circuiltry will return to normal.

9. CODE SENDER FAILURE ATARM.

g.01 In FS?l, a circuit 1s provided to check

that each code sending circuit has
completed transmitting a code word, and that
1t 1s not operating continuously .due to a

SECTION I
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permanent false ground on the start leads

of the associated code register circuit.

If the code sender circuit does not complete
sending the code word, the alarm circuit of
FS21 will function, bring in a TELCO alamrm,
transfer the line from the sender experienc-
ing trouble and connect the line in multiple
with the code sender associated with the
other line of the dual facility. If the code
sender circuit is running continuously, the
alarm circult of FS21 will function and bring
in the TELCO alarms, but the transfer cir-
cuit will not operate. This is done to

avolid connecting the trouble condition to

the other sender circuit. The circuit de-
scription 1is identical for both lines, so
only the line 1 circuitry will be described.

9.02 1In the code sender circuit, the SB .

relay is operated and the SA relay is
released when the sender is not generating
a code word. The SB relay is released and
the SA relay is operated while a code word
is being generated, With the SB relay re-
leased, battery is connected to the start
lead (terminal 12) of the GAl timer, FS21.
If (a) the SB relay does not operate in 7
seconds due to the sender not completing
a code word, (b) the sender is running con-
tinuously, or (c) the fuse associated with
the sender operates, the GAl timer will func-
tion and its relay T will operate. Opera-
tion of the T relay will (a) connect ground
to light the GA- lamp and sound the GA- bell,
which are locally mounted TEICO alarms used
to indicate that the code sender has failed,
and (b) operate the LF1 relay if the sender
failure is not due to continuous operation
from a permanent false ground on the AL, TST,
RIS, MA or CON leads from F3Z1 to the code
register circuit. The LF1 relay operated
(a) in FS39, shorts the S1 and S2 leads of
the code sender, (b) in FS17, opens the lock-
ing path of the RM (ALERT) relay of the Code
Register Circuit, (c) in FS17, disconnects
the SE1 relay from the M4 lead of the code
sender for line 1 and connects it to the Mi
relay of the code sender for line 2, (d)
provides a break contact on the Mi lead
of line 2 in order to isolate the code sender
from the line if a local test on line 1 is
made, (e) opens the AL lead to the code
sender so that the RM (ALERT) relay of the
code register cannot be operated, and (f)
connects the LT1 lead of line 1 from FS39
to the code register for line 2. The cir-
cult is now switched to that condition where-
by the code register and sender circuits of
line 1 are isclated from the transmit line,
and the code register and sender circuits of
line 2 are serving both line 1 and line 2.

9.03 When a legitimate code has been
originated by the code sender or
the trouble ground has been cleared, the
SB relay of the code sender will operate
and release the GAl timer. The release of
the timer will retire the T relay and the
LF1l relay if previously operated. The
release of the LF1 relay will reconnect the
code register and sender circuit to 1line 1.
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10, LOCAL TEST, LINE FAILURE, AND FILAMENT

. a break contact of the W1l relay.

_1s opened,

TEST KEY CIRCUIT

LOCAL TEST AND FILAMENT TEST

10.0) In FS7, operation of the nonlocking
LINE FAIL 1 - LOCAL TEST key will

(a) operate the KFT relay from key ground
via elther normal contacts of the L¥Z, CTI1,
and the L2A relay at Reglon, Sectors, the
LFZ and CT1 timer at Sites, or V optlon and
the L2A relay at NORAD and (b) shunt down
the LT2 relay by connecting ground to the
IT2 resistor. The KFT relay operated,

.operates the LTl relay via break contacts

of the LT2 and OLT relays, 1f provided, and
Although
this ground 1s also applied simultaneously
to the winding of the LT2 relay, vla break
contacts of the CT1l, W1, and OLT relays,
the LT2 relay will not operate because of
the shunt-down clrcult descrilbed above. As
soon as the LT1 relay. operates, the ground
connection to the winding of the LT2 relay
This willl prevent the LT2 relay
from operating during the release time of
the KFT relay, whilch releases after the key
has been released, removing the key ground
shunt-down path. The KFT relay operated,
will also operate the FT relays-and these
relays will dilsconnect back-lighting battery
from the lamps (see 13.02 and 13.03), if
provided, and connect steady battery to all
lamps at both the operating and monitoring
consoles., The attendants can now make a
visual check of all lamps.

10.02 Release of the LINE FAIL 1 - T.0CAL
TEST key will release the KFT relay

"and the lamp circuits are returned to

normal. The LTl relay will remain operated
and perform the functlons described in
11.03.

10.03 Operation and release of the LINE
FATIL 2 -~ LOCAL TEST relays will

operate the KFT and LT2 relays. The

KFT relay operated performs the same func-

tlons as above. The functions of the

LT2 relay are descrilbed in 11,07.

LINE FAILURE

10,04 When the continuity circuit described

in 8. operates, the lamps assoclated
with this key will flash, the console buzzer
wlll sound, and the CT1 relay will operate.

10.05 Operation of the LINE FAIL 1 - LOCAL
TEST key willl connect key ground to
the windings of the LFW and LFZ relays via
a normal contact on the LFl relay and an
operated contact of the CT1l relay, 14 option,
or the CT1 timer, Z option. The LFW relay
will operate and lock up to ground via the
make contacts of the continulty transfer and
the operated CT1 relay or CT1 timer., The
LFZ relay 1s shunted down and will not
operate at this time., When the ground is

removed by releasing the key, the shunt path
on the winding of the LFZ relay 1s removed
and the relay will operate. The LFZ relay
operated (a) transfers the key lead from the
CT1 relay to the KFT relay winding so that
subsequent operatlon of the key for filament
or local tests willl not affect the LFW and
LFZ relays, (b) in FS10, opens the operate
round to sillence the BU and MBU buzzers,
%c) in FS35, opens the ground lead from the
operated CT1 timer to the AB resistor to
retire the flashing circuit, and (d) in
FS29, J optlon, connects steady battery to
the line faillure lamps,

10.06 When continuity on the line 1s re-

. established, the CT1 relay releases
as described in 8,12, the lockup path of
the LFW and LFZ relays 1s opened, and the
relays release, returning the circuits to
normal,

10,07 1If the continuity alarms for upstream

line 2 are functionlng, the operation
of the LINE FAIL 2 -~ LOCAL TEST key will
perform similar functions, except that the
RFW and RFZ relays will operate,

11, LOCAL TEST

11.01 When a LINE FAIL - LOCAL TEST key 1is
operated, the key lamp lights, all
lines assoclated with the faclility are dis-
connected from the alerting circuiltry, and
the code sender assoclated with the facil-
ity produces three alert codes. These code
words are fed to all the recelvers asso-
ciated with that

2L 2

facility. Thc rcceiver

on the upstream slde at each location tests -
the alert logic circuit (ALC), FS11, and
produces an alert., The recelver assoclated
with each downstream location, tests the
acknowledgment loglc and causes the ALERT
lamp to flash, thereby testing it too.

After approximately 3 to 6 seconds, the local
alert 1s automatically retired and the local
test key lamp is extinguished., The other
facllity can now be tested. An electrical
interlock prevents both facilitiee belng
tested at the same time.

11.02 Since the alert has been localized,
no incoming signals are possible on

a facllity belng tested. However, an alert

or test recelved on the other facility will .

overrlde a local test at Region and Sector

installations.

REGION AND SECTOR

11,03 Operation of the LT1 relay as described
in 10,01 will operate relay Ll1A. The
L1A relay will operate the Gl and all Gl- re-
lays assoclated with the facllity under test,
The LT1, L1A, Gl, and the Gl- relays will
perform the following functione. In FS7,

. the start lead of the LT timer 1s connected

to battery vila an operated contact of the
RR relay. All relays assoclated with the
local test wlll remaln operated until the

SECTION II
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S leer functions. The operated LT1 relay

wlll disconncet the llne input to the up-
stream code recelver, FS11, and the operated
61 and Gl- relays disconnect the line inputs

_from all downstream receivers. The LT1 relay

perated also disconnects the output of the
code sender 1rom the SE1 relay, FS17, so that
the alert code words used to test the facility
locally are nol broadcast on the lines. The

- operaled Gl and Gl- relays also apply ground

Lo the winding of the ON1 relay of FS40.

{flowever, Lhe ON1 relay will not operate until

the upstream recelver and all downstream re-
celvers have come to rest. As long as any
recelver is functioning, a relay in that cir-
cult will connect ground on the ON lead to
the ON1 lead, shunting down the ON1 relay via
a2 break contact on the RR relay and a make

contact of the L1A relay. When all receivers

are ldle, the ON1 relay will operate,

11.04 Operation of the ON1 relay will con-
nect ground to the winding of the RR
relay, F539, and via the LT1 lead of FS17 to
ground the AL lead of each the Code Register
circuit., The RR relay is a slow-operate type
and will take approximately 50 msec to oper-
ale, Operation of the RR relay will terminate
the ground on the AL lead to the code sender,
The Code Register Circuit and the sender cir-
cuit will generate three alert code words on
the M4 lead of the sender circuit. The code
wword pulses operate and release the PL1 re-
lay. Contacts of the PL1 relay, in turn,
transmit ground pulses to the upstream re-
ceiver via the GGL lead to FS11l and the M4
lead to the receiver. Downstream receiver
input connections are via the DRL lead to
1518, When the deownstream receivers reccc-

.nize one of the alert words, a ground pulse

is applied to the AL lead, operating the AA
and OK- relay of each line. The functioning
of Lthe AA relay. described in 3.03, will re-
sull in flashing all ALERT ACK lamps. The
t'lashing lamps indicate to the attendant that
the downstream and acknowledgment circuitry
is operating in a satisfactory manner. The
operation of the OK- relays is described in
£.05. Receipt of the three alert code words
bty the upstream receiver will result in

three ground pulses being applied to the

AL lead, FS13. These pulses will cause the
ALl relay to operate and release three times,
The first operation of the ALl relay will
connect ground to the winding of the W1 and
Z1 relays via 7M of -the ALl and 11M of the
LIA relays In series (X, Y option), a break
contact of the Z1 relay, and a continuity
contact of the W1 relay. The W1 relay will

. operate and lock up to ground via the make

of' the continuity transfer and a break of
the ALT relay. The Z1 relay is shunted down
and will not operate at this time, When

Lthe ground is removed from the output of the
code recelver, FS11, the ALl relay will re-
lease and remove the shunt path from the
'inding of the Z1 rélay allowing it to. oper-
ate., The Z1 relay operated (a) transfers
Lthe input lead connected to 11M of the L1A
relay from the windings of the W1l and Z1
relays to the windings of the W2 and WZ

SECTION II
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relays via the operated LT1 relay, and
(b) connects battery to the 12 lead of the
AL timer to start that unit.

11.05 At this point in the sequence of
operation, the alert logic has reg-
istered the first alert logic code word
and has started the AL timer to provide a
5-second time gate, during which the second
and third code words must be received or
the T relay of the AL timer will operate,
operating the ALT relay which will release
the W1l and Z1 relays. When the code re-
ceiver, FS1ll, has received the second alert
word, the ALl relay operates and releases
to operate the W2 and 72 relays in the
same manner as described above for the
W1l and Z1 relays. The Z2 relay operated
disconnects .the input lead connected to
11M of the L1A relay from the windings
of the W2 and Z2 relays and connects it to
the winding of the CR relay via M10 of the
Z1l relay, M10 of the Z2 relay, 11M of the
LTl relay, and break contacts of the 2C,
OLT, and ALT relays. The circuit has now
received and stored the first and second
alert code words. The third operation and
release of the ALl relay, in response to
the equivalent of the third code word, op-
erates the CR relay. The CR relay connects
ground to operate the 2C relay. The 2C
relay operated (a) opens the operate path
of the CR relay, (b) locks up to the ALT
relay normal, and (c) operates the AIL relay
via break contacts of the AL and OLT relays.
and locks up to the LT timer normal. The
ALL relay operated (a) connects ground to
operate the bells of ¥FS10, (b) operates
the AUM relay of FS38 to disable the KT
timer, (c) connects ground to the windings
of the A and B relays, FS35, via the AB
resistor to start the flashing -circuit, and
(d) disconnects back-lighting battery and
connects flashing battery, FS25, to the
ALERT lamps.

11.06 In FS7, the LT timer will operate
after approximately 12 seconds
from the time the LOCAL TEST key was
operated. The LT timer operated will
release the LT1 relay and operate all
AR relays of FS18. The LT1 relay releases
and all other relays associated with local
test for line 1 release. The operated
relays of the alert logic, FS13, release
when the AL timer operates. The release
of the AR relays, FS18, retires the
acknowledgment lamps and the incoming
alert signals are retired when the AL
relay releases via a break contact of the
LT timer.

11.07 The description of circuit operations

for the local testing of 1line 2 cir-
cuitry is the same as described above except
that the LT2, L2A, ON2, G2, G2-, PL2, and
AL2 relays function to provide similar
switching sequences for line 2.
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Cautlion: If at the time the local test
is released, the_ incoming alert lamp

and bell operate, but the acknowledgment
lamps do not function, check to see 1f
the 2C relay, FS13, 1s operated._ If
this condition exists, manually release
the 2C_relay and test the AL timer for
proper operation.

“to ground via MU of the W1 relay.

. A, Overrlde of Local Test

When one line 18 beilng tested locally
and an alert or test alert code word
1s received on the other upstream line, the
override clrcultry of FS1ll and 13 will
function to terminate the local test and
reglster the first alert code word 1in the
logic of FS13. Recelpt of the second code
word will activate the incoming alert
audible and visual signals.

11.08

11.09 Assume the local test 1 1s in progress
and an alert or test alert code word

" 1s received by the code recelver assoclated

with upstream line 2. 1In FS1ll, the receipt
of an alert code will operate the AL2 relay
and a test code will operate the TE2 relay.
In FS13, operation of either relay in series
with the operated LTl relay will connect
ground to the winding of the OLB relay,
causing that relay to operate and release
under control of ' the AIL2 or TE2 relay. The
OLB relay will operate the OLT and OLA re-
lays. The OLT relay will operate the RLS re-
lay, FS3. The four relays wlll operate for
approximately 0.5 second.
being overridden, the operated OLT, OLB, OILA,
and RLS relays will release a&ll other oper-

ated relays of this cilrcuilt with the exception

of the continuity circuitry described in 8.,
the W1l relay of FS13, and the TW relay of
FS14, as described below. When the AI2 or
TE2 relays release, the clrcuilt 1s in an
1dle condition, except that the Wl or TW
relay 1s operated. Also in FS13, operation
of the OLT relay willl open the lockup path
of the W1l and Z1 relays, 1f those relays
are operated. The lockup path is via ground,
Bll contact of the ALT relay, M4 of the

Wl relay, and Bl contact of the OLT relay.
The Z1 relay will release, but the Wl relay
will either operate or remaln operated due

"to the ground from Ml of the OLT relay.

When the OLT relay releases at the end of
the ground pulse, the Z1 relay will operate
The logilc
circuitry has now registered and stored the
first alert code word. Further operations
of the alert logic circuiltry, FS13, are the
same as described in 2,05 and 2,06,

"11.10 In FS11, the receipt of a test alert

code will operate the TEl and TE2
relays. In FS1l4, these relays operated will
in turn operate the TW relay via . M12 of the
OLT relay. The TW relay operates and locks
up to the TT relay normal. Further oper-
ation of the test logic, FS1l4, is described
in 5,04, -

At the installation

B.. Local Test With One Code Register and
Sender CIrcult Inoperative

11.11 Operation of the sender failure alarm
circuiltry of FS21 will operate the
LFl relay 1f line 1 equipment has failed or
the LF2 relay if line 2 equipment has failed.
Assume that the line 1 sender circuit has
falled and the LFl relay has operated. In
FS17, the operated LFl relay (a) opens the
NS lead of the code register from the
TR lead of the code sender to disable those
units, and (b) opens the M4 lead from the
sender of line 1 from the winding of the
SEl relay and connects that relay to the
M4 lead of the sender of line 2, The SEl
relay 1s now connected in multiple with the
SE2 relay and both lines will broadcast all
outputs from the sender for line 2.

11.12 - If a local test 1s made on line 1

facllities when the sender for line
1 is disabled, .both the SEl and SE2 relays

“are dlsconnected from the lines to avolid

broadcasting the local test alert codes on
the line facilitles,  During the approximately
l2-second perlod required to make the test,

- the continuity codes willl not be broadcast

on llne 2, This will not bring in continuity
alarms at the assoclated upstream and dcwn-
stream locations since the continuity alarm
recelver circults (see 8.01) are adjusted

for a 20~ to 30-second operate interval,

11,13 1In FS17, when the LINE FAIL 1 -

LOCAL TEST key, FS7 (see 10,02), is
operated, a ground pulge ig connected to
the code register for line 2 via M1l of the
operated LF1 relay and the LF1 lead to the
Al lead of the line 2 code register, This
willl cause the line 2 code sender to generate
three alert codes. The M4 lead of the line 2
code sender 1s connected to the line 1 re-
celvers via M4 of the LFl and M1O of the L1lA
relays, The local test circuiltry will now
function in the same manner as described
above,

11.14 All of the features described above
are provided on the line 2 facilities
and function in a similar manner,

SITE

11,15 The Site installations are arranged
for single facllities and do not have
downstream lines. The local test circuiltry
described in 11,11 through 11.13 1s very
similar to that provided at the Sltes,
Options 11 and Z are employed, and the line 1-
code register and sender are used. Since
only a single upstream line facility is pro-
vided, the override and sender fallure
features described above are not provided,

"NORAD"

11.16 NORAD installations are not arranged
for upstream lines, but the override
feature as described in 11.08 and 11.09

SECTION I1I
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applles to the BMEWS computer clrcuitry
descrihed 1n 1,06 through 1.08. The OLB re-
lay, FS13, 1s operated via option 8, the

BM and BMZ relays operated, and the BP relay

normal, The functions of the OLB and 1ts

.apsocluted slave relays are described 1n

11,08 and 11,09. If a local test 1is in
progress, it will be overridden and the
equivalent of the first alert code word will
be registered by operating the W1l and Z1 re-
lays. Further alert logic ecircult opera-
tions are the same as described in 1.06 and
1.08. The code sender line fallure feature

"described in 9.01 and 9.02 1is also provided

at. NORAD. ,
12. FILAMENT TEST

~ 12,01 An arrangement is provided to check

the continuity of all lamp fllaments
at the consoles., Operation of the LINE
FAIL 1 - LOCAL TEST or LINE FAIL 2 - LOCAL
TEST keys, FS7, willl operate the KFT relay
us described 1in 10.01. The KFT relay
operated, wlll operate the FT or FIS relay
and all FT- relays, 1f provlded. Operation
of the relays will connect signal-on battery
to all lamps at both the control and monitor
consoles,

13, LAMP POWER SUPPLY

"NORAD", REGION, AND SECTOR

13.01 The A transformer, FS36, provides the
1428 volt lamp supply. Optilonal volt-
age taps on the secondary slde of the trans-

former provide for variations of the nomlnal

115 volts connected Lo Lhe primary side of
the transformer. The C lead should be con-
nected to house ground 1ln order to provide
a return path for the -24 volt backup lamp

- supply described below.

13.02 The NVA relay and assoclated full
wave rectifler bridge (diodes N1,

N2, N3, and N4) provide a monitor circuit

on the output of the transformer. The relay

1s normally operated from the *ac voltage.

If the ac supply falls, the NVA relay re-

leases., The NVA relay released (a) operates

the NVB relay, 1f provided, or (b) provides

a closure on the AT, AR leads to operate

locally provided telephone company alarms,

M option. If the NVB relay is provided,

the operation of the relay will (a) provide

"the closure to the telephone company alarms

and (b) disconnect the *28 volt lamp supply
from all lamp circults and connect

24-volt dc battery. The 24-volt dc supply
will be locally provided at those installa-
tions where the dc backup feature 1is

E provided.

13.03 The BL transformer, F337, provides
the *10 volt lamp supply used at

SECTION IIX
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dark environment locations. Depending upon
the amblent lighting, optlional transformer
connections providing a nominal 6, 8, 10,
12, or 14 volts ac may be used to provide
sufficlent lamp Intensity to read the key
deslignations, The C lead of the secondary
wilnding 1s connected to house ground.

SITE

13.04 Lamp battery at these locations 1s

provided by -48 volts dc. Because
of possible long cable runs between the
relay rack equipment and the lamps in the
consoles, Zener diode circuitry, shown in
FS25, 26, 29, and 30, 18 provided, and the
dlodes reduce the voltage at the lamps to
approximately 26 volts dec.

13.05 1In FS25, the AL dlode, 5 optlon,
collocated with the ALERT lamps will

shunt all voltage higher than a nominal

26 volts to ground via the AL resistor.

The function of the TE, LF, and LT dlodes

is simllar to that described above for the

AL dlode,

14, FLASHING CIRCUIT

14,01 The flashing circuit shown in FS35
willl provide flashing lamp

signals. The duty cycle will be on for

approxlimately 0.5 of each second.

14.02 The operation of the RT, iLL, etc,
relays willl operate the B relay via
the AB resistor and a break contact of the
A relay. The B relay operated will ccnnect
battery to the winding of the A relay. The
A relay wlll operate and open the battery
connection to the winding of the B relay.
After a perlod of time (approximately
0.5 second), determined by the release
characteristics of the relay, the B relay
releases. The B relay released will open
the battery connection to the winding of the
A relay and that relay willl start to release.
The A relay, also of the slow-release type,
willl take approximately 0.5 second to re-
lease. The A relay released willl connect
battery to the winding of the B relay.
The A and B relays will continue to operate
and release at a 1l-cps rate as long as the
ground 1s connected to the AB resistor.
Each time the B relay operates, ground 1s
connected to the FLA and FL- relays and
these relays wlll follow the operation of
the B relay. Lamp circuits connected through
contacts of these relays will flash at the
rate of 0.5 second on, 0.5 second off.

14.03 The AB resistor 1s provided to reduce

the current in the winding of the A
and B relays in order to hold the wattage
disslipation and timing requirement to
specified values.

e
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SECTION III - REFERENCE DATA
1, WORKING LIMITS '

None,

2. FUNCTIONAL DESIGNATIONS

None,

"3, FUNCTIONS

3,01 Transmit and receive pulse length code

(PLC) words.

3.02 Recognize 2- out of-3 alert PLC words
as an alert signal,

3.03 Recognize 2-out-of-3 test alert PLC
words as a test alert signal,

3.04 Recognize one alert PIC word as an
alert acknowledgment signal,

3.05 Recognize one test alert PLC word as
" a test alert acknowledgment signal,

-

3.06 Transmit a continuity PLC word once

every 6 seconds.

Transmit a manual acknowledgment PLC
word,

3.07

3.08 Recognize a manual acknowledgment PLC

word as a manual acknowledgment signal,

3.09 Locally test all alert sending and
receiving circuitry.

3.10 Control audible and visual signals
upon receipt of PLC words,

3.11 Control audible and visual signals

when the code words have not been

received for a period of 20 seconds.

3 12 Control audible and visual signals

when the code sender has not completed
sending a code word during any 7-second
period or operates continuously.

3. 13 At 1nstallatlons equipped with dual
line facilities:

(a) Receive and recognize PLC word signals
when one facility is disabled.

(b) Transmit on both facilities when one
sender is disabled.

(c) Locally test either facility when one
sender is disabled.

3.14 Provide a flashing circuit to flash
the console lamps at a rate of 0.5

" second on and 0.5 second off.

3.15 Provide a 28-volt ac lamp supply;
provide a 10-volt ac lamp supply.

3.16 Provide a backup lamp switching cir-

cult to connect the lamps to 24 volts
dc automatically in the event that the 8-
volt at supply is disabled.

3.17 Proyide connection to telephone com-
pany alarm circuits to indicate fail-
ure of the 28-volt ac lamp supply.

'3.18 Disable AL key during local test mode.

3.19 Disable LOC TST keys during alert or

test alert mode,

3.20 Disable TST ACK key during alert or
test alert. mode after MA OPR key hus
been operated,

3.21 Disable MA OPR until the AL, TST AL;
or RLS key is operated.

3.22 lLight all console lamps and sound
buzzer when LOC TST- LP FIL key is
operated,

Y,  CONNECYTING CIRCUITS

4,01 The following are typical connecting

circuits. When this circuit is listed
¢n a keysheet, the connecting informatioun
thereon is to be followed:

(a) Code Sender and Code Receiver Circuit -
SD-1G214-01,

(v) Standard DX Signaling Circuits.
(c) Code Register Circuit - SD-1G148-01,
(d) Standard Audible and Visual Alarm

Circuits.

(e) Common Systems - Testing and
Maintenance - 60-cycle Supply Alarm
Circuit - SD- 95005 -01.
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