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SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 This circuit provides consoles and 
switching control equipment for 4-wire 

telegraph facilities equipped with line fail­
ure alarms that will enable North American 
Air Defense Command (NORAD) to instantly 
initiate an alert over dual and diverse facil­
ities to all Regions and Sectors, and over 
single lines to all Site installations in its 
command. Facilities are provided to transmit, 
in addition to the alert signal, test alert 
and release signals for NORAD and the Region 
installations and appropriate acknowledg-
ment signals from all locations. 

2. GENERAL 

2.01 The overall network consists of direct 
dual and diverse telegraph lines from 

the NORAD headquarters to each Region in­
stallation. Each Region in turn is con­
nected via similar facilities to each Sector 
in its command. Each Sector is connected 
via a single line to each Site in its com­
mand. (See Fig. 1.) 

. 
2.02 As a convenience of description, when 

considering_a Region location, NORAD 
will be referred to as the "uostream lo­
cation," and the two lines between NORAD end 
the Region will be referred to as "upstream 
lines." All Sectors reporting to the Region 
will be referred to as "downstream locations," 
and the two lines connecting the Region to 
each Sector will be referred to as "down­
stream lines." At each Sector, the Region 
and its associated lines will be called 
"upstream" and each Site and its line will 
be called "downstream." Of course, the Site, 
being the last·in the chain, will only have 
an "upstream" line to its associated Sector 
installation, and the NORAD installation, 
being the first in the chain, will only hav~ 
"downstream" lines to each of its Region 
locations. 

2.03 The telegraph lines are used to trans­
mit and receive pulses at a rate of 

·10 pps,. which are in the form of 2-out-of-5 
pulse length code (PLC) words. The words are 
interpreted as signaling, control, and. line 
continuity checking functions. 

2.04 Five code words are used in this system, 
. and are used to indicate the following 

f.unctions: 

(1) Alert - Originated by the Ballistic 
Missile Early. Warning System (BMEWS) 

computer, NORAD, and Region locations 
to all in~tall~lions in the defense area. 

·( 2) Te st Alert - Except for BMEWS, same as 
above. Also, an arrangement is provided 

to test alert individual Regions by NORAD or 
Sectors by Region. 

(3) Release - Originated by NORAD or Region 
to all installations in its defended 

area. A Region cannot release if NORAD 
had initiated the alert or test alert. 

(4) Manual Acknowledgment - Originated at 
Region, Sector, and Site locations to 

indicate to the higher level of authority 
that the alert or test alert signals have 
been received. 

(5) Continuity - Originated.by NORAp and 
repeated to all locations in the de-

·rense as check of the integrity of the 
line. Failure to receive a continuity 
word or any one of the other four words 
in a 20- to 30-second period will cause 
appropriate alarms to sound. 

The alert and test alert signals are repeated 
three times, and receipt of two out of three 
words at the distant end will activiate the 
alert or test alert logic circuitry. This 
will cause appropriate signals to function 
at the .receiving locations. In addition, 
the code words will be retransmitted to all 
downstream locations. The release and manual 
acknowledgment words are transmitted only 
once, and receipt of the word will activate 
the signals.and retransmit the word down­
stream. The continuity word is transmitted 
once every 6 seconds and, u~on receipt, is 
retransmitted both upstream and downstream. 
In the event of failure of an upstream line 
at a Region or Sector location, a continuity 
start pulse generator at the affected loca­
tion will be activated and tranom1t npw 
continuity check words downstream until SU<'h 

time as the upstream circuit is again 
operative. 

2.05 When an alert or test alert signal 1G 
received and recogni?ed at Region, 

Sector, and Site locations, the words, in 
addition to being retransmitted downstream, 
where applicable as described above, are 
also transmitted back upstream so that the 
upstream location will r~ceive a signal in 
the form of a flashing lamp to inform the 
attendant at the upstream location that the 
signal has been received by the downstream 
location. This facility is referred to as 
an automatic acknowledgment signal. In the 
case of the release signal, the receipt of 
the signal back to the upstream location 
from the downstream location will release 
the circuitry associated with the automatic 
and manual acknowledgment signals . 

-2.06 As shown.in Fig, 2, 3, 4, and 5, there 
are consoles for each of the four typP.s 

of installations. Signals are initiated by 
the operation of the appropriate nonlocking 
keys and lamp signals indicate operated keys 
or receipt of signals. Circuitry 1a provided 
to test the switching equipment arid associ­
ated PLC sending and receiving equipment 
locally at each location. Override cir0.uits 
are provided which give priority to alert 
and test alert signals, The receipt of an 
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_.Fig. 1 - lOA Alerting System 
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alert signal at any location will retire 
operated test alert circuits. The receipt 
6f an ~lert signal at all locations, except 
Sites, will retire any operated local test 
circuit. 

2.07 An alert initiated by NORAD will be 
deseribed below.· The other signals 

have a similar method of operation, except 
that only the alert and test alert require 
the transmitting of three words and receiv-
ing o1 at least two words. 

2.08 Initiating an alert ab NORAD by a 2-
key operation will cause PLC sending 

equipment to transmit three alert code words 
._ downstream to all Regions. Reiei~t of the 

first ,ode word by the PLC receiver at thl 
Region wlll be registered in logic circuitry 
and a timed gate will be opened for a suf~ 
f1cient p~riod to receive two additional 
code words. Upon receipt 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 wor~s 
downstream to all Sectors in its 

de.fense. 

( c) Transmission of three _ode wo.rds up­
stream to activate the automatic alert 

acknowledgment circuitry to function at 
th€ NORAD installation. 

The acknowledgment signal will indicate to 
NORAD that the Region has received the alert 
signal. If at the time the alert signal was 
received the Region had been conducting a 
test alert or local test exercise, the alert 

~ signal would have overridden and retired the 
_ test. In addition, receipt of each code word 

would indicate to the continuity checking 
circuit~ that at least cne reco.gnizable word 
had been received, and that the integrity of 
the line was secure. Operation o1 the ALERT 
key at a Region will retire the audible sig­
nals, and change the flashing ALER'r lamp to 

SECTION I 

steady. Receipt of the 2-out-of-3 words at 
each Sector will cause logic circuitry, 
similar to that provided at the Region loca­
tion, to function and transmit the three 
alert codes back up to Region 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. ~ben the attendant 
at the Site control operates his ALERT key 
to silence the alert bell and retire the 
flashing lamp, the code sending eq~ipment 
is conditioned to transmit the.manual acknow­
ledgment code word to the Sector location. 
At Sector, the manual acknowledgment code 
word is received and the flashing acknowledg­
ment lamo is ~hanged to R steariv ~nnd1~i0n. 
As the site loc:ations 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 corisole operates 
the MANUAL ACK key and the appropriate code 
wor~ 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 def'ense have received an·d acknowledged 
the alei;t. 

2.09 The test alert signal ls transmitted 
and received in a similar manner ex­

cept that the TEST and TEST ACK lamps light; 
another difference ls that circuitry is 
provided whereby the NORAD and the Region 
installations may individually test alert 
one or more of their downstream locations, 
or all downstream lo~ations simultaneously. 

2.10 Release signals are also transmitted 
and received in a similar manner as 

the alert signal, except that only one code 
wor~ is used. Receipt of the release signal 
at a location releases all operated switch­
ing equipment controlled f'rom upstream 

· 
1
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signals and transmits the release signal up­
stream· to release the acknowledgment switch­
ing equipment controlled from signals re­
ceived from downstream. 

2.11 In order to check the reliability of 
the ~ode transmitting, code receiving, 

and logic circuitry used in the system, a 
local test circuit arrangement is provided. 
This circuit provides for: · 

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

equipment. 

(b) Exercising all transmitting, logic, 
and receiving equipment asso•~iated · 

with the facility by locally transmitting 
three alert signals, ignoring the middle 
code word. 

(c) Automatically returning the circuits 
to their normal condition in approxi­

mately 8 to i2 ~econds. 

2.12 A lamp filament check circuit is pro-
vided to enable the attendant to verify 

that all lamps are in good condition at any 
particular installations. Operation of the 
local TF.8T-LINE FAIL key will light all of 
the lamps at the consoles. 

2.13 At NORAD, Region, and Sector locations 
two consoles are provided. The oper­

ating LOnsole is provided with keys and 
lamps, the monitor console is provided only 
with the lamps, but in other respects is the 
same as the operating console. Lamp power 
supplies, in the form of transformers, ar·e 
provided to furnish power to lamps. The 
signals on power is ±28 volts ac and optional 
back-lighting power; ±10 volts ac is pr·ovided 
for use in dark environment locations. Di­
rect current (24 volts de) backup power 
switching f'acili ties are provided on an 
optional basis. With this arrangement, 
relays, held operated by the ±28 volts a•· 
power,- will release, if the ac supply fails, 
and connect the lamp ~ircuits to locally 
supplied 24-volt de batteritS, 

2.14 An arrangement is provided at NORAD 
to connect this alert system to the 

BMEWS computer or to a similar 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. 
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SECTION II - DETAILED DESCRIPTION 

1. ORIGINATING AN ALERT 

"NORAD" AND REGION 

1.01 Operation of the ALERT key, FSl, op-
erates the AL relay via the RR relay 

normal and Y, v, and 7 options. The AL relay 
operated (a) locks up to ground under coptrol 
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 
~egion location, operates the ALA relay~ 
The ALA ·relay 0.perated opens the operate_ 
path of the 'IW 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, FS4. The MAS relay operated will (a) 
ope_rate 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 will 
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 opP.rA t.Pcl . ., the !\.'T 
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 In FS17, a ground is connected to the 

AL lead of the Code Register Circuit 
(line 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 LFl 
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 nornl8:l. 
The Code Register Circuit and code sending 
circuit will cause the SEl and SE2 relays- to 
function and follow the pulse-length code 
output puises of the code sending circuits 
via the M4 lead, and the LFl, LF2, LlA, and 
L2A relays normal. The Code Register Circuit 
and sending circuit are arranged to send three 
PLC words automatically whenever a 50-msec 
.ground is connected to the AL lead. 

1.04 In FS20, the downstream line transmit 
circuit, pulsed o~eration of the SEl 

(line 1) or SE2 (line 2J 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 43Al or equivalent telegraph 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 equipment. A separate group 
of M- relays or the Ll- relays will be pro­
vided for dual facilities line 1 and another 
group of M- relays, or the L2- relays will 
be provided for dual facilities line 2. The 
functions of the COA, COB, CO-, and R relay 
contacts shown in FS20 are described in 4.0G. 

1.05 The three alert codes are transmitted 
downstream to all Regions, in the case 

of an alert originated at NORAD, and to all 
SP-ctors of its defense when the aJert is 
originated at a Region. 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 acknuw­
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 de 
and g~ound to the 43Al telegraph terminals 
of the upstream line, S option, or -48 volts 
de and ground to.the M lead of the DX signaJ­
ing units, R option. In this case the cir­
cuit is via the CTl and CT2 relays normal. 

BMEWS 

1.06 .An arrangement is provided whereby the 
BMEWS, or similar computer associated 

with the defense system, can be connected 
into this circuit and, upon providing 
e..pp!·0xi::n.::.tel::,r <-,, 2-second gr0w1d .input sig­
nal, can originate an alert on this alerting 
system. 

A. Automatic Key 

1.07 In FS9, ·momentary operation of the 
AUTOMATIC nonlocking key applies 

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 is 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 c~~puter is connected to this system. 
In order to•ctisconnect the computer, the 
AUTOMATIC key is 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 continuity transfer of the 
BMW relay. When the key is released, BMZ is 
·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. 

SEC'rION II 
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'nle BM relay will remain operated as long 
ae ground 1a auetained -on the BM lead, and 
applies ground to the winding or the BP re­
lay vla the BP thermistor. The BP thermistor 
delays the operation of the BP relay by · 
approximately 300 to 600 maec. 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 meec), plua 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 BPl 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, In approximately 300 to 
600 msec, the BPl relay will operate and 
short the BPl thermistor. D.lring the 
thermistor heating tlme, gro~nd is con-
nected via the BP and Zl 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 comput.er 
~emovee ground from the BM lead. 

2. RECEIVING AN ALERT 

GENERAL 

2.01 At Region and Sector locations the 
two lines from upstream are terminated 

in two separate interface circuits and each 
line is equipped with its own code receiver 
circuit and output switching equipment as 
shown in FSll. The pulses which constitute 
the alert PLC words are fed from each line 
to its own code receiver and output circuits. 
in order for an alert word to be recognized 
by the logic switching, outputs from both 
receiver circuits must be present. In the 
event that one of the upstream lines fails, 
the switching equipment will condition 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 will activate the 
audible and visual alert signals at the 
console. At Site locations only a single 
upstream line from the Sector is provided, 
so only one interface circuit (code receiver 
circuit and output switching. circuit) is 
provided as shown in FS12. 

2.02 When telegraph de loop facilities 
are provided, options Hand 15 are 

used. If the carrier facilities are 
collocated in the same location as this 
switching equipment, options Sand 15 
are used. If DX signaling facilities are 
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provided, R option is used. When options 
Hor Sand 15 are provided, circuit opens 
and closures equivalent to the PLC words 
will pulse the RS relay, which in turn 
will drive the PR relay of the code receiver 
circuit via the M4 lead, FSll and 12. When 
DX signaling is provided, ground pulses on 
the E lead will control the PF relays. 

REGION AND SECTOR 

A. Both Facilities Operative 

2.03 In FSll, 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 
receiver circuits via normal contacts of the 
CTl and LTl relays for line 1 and the CT2 
and LT2 relays for line 2. If the ground 
pulses constitute an alert word, the code 
receivers provide a ground pulse on the 
AL lead for approximately 200 maec. 

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 OKl and OK2 relays, respectively, 
to register a continuity pulse. In addition, 
the ground (in FS13) is connected to the 
winding of the Wl and Zl relays via 7M of 
the ALl and 7M of the AL2 relays in series 
(X, Y option),a break contact of the Zl re­
lay, and a continuity contact of the Wl re­
lay. The Wl relay will operate and lock up 
to ground via the make of the continuity 
transrer and a break or the Aill' relay. The 
Zl relay is shunted down and will not oper~ 
ate at this time. When the gPound is re­
moved from this output of the code recei-ver., 
FSll, the ALl and AL2 relays will release 
and remove the shunt path from the winding 
of the Zl relay allowing it to operate. 
The Zl relay operated (a) transfers the 
input lead connected to 7M of the AL2 relay 
from the windings of the Wl and Zl relays 
to the winding of the CR relay via MlO of 
the Zl relay and break contacts of the LTl, 
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 poinb in the sequence of 
operation, the alert logic has regis­

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 received or the T relay of the AL 
timer will operate, operating the ALT relay 
which in turn will release the Wl and Zl 
rel~ys. The timer circuitry provides a 
guard against random false outputs, occa­
sioned by noise on the lines, from add1.ng 
up and originating a false alert. When the 
code receiver, FSll, has received the second 
alert word, the ALl and AL2 relays operate 
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and release as described above. The ground 
pulse operates the CR relay via make contacts 
of the ALl, AL2, and Zl relays and break 
contacts of the LTl, LT2, ALT, OLT, and 2C 
relays. The CR relay operates the 2C relay 
and provides ground to the Code Register 
Circuit 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 if the third code word 
is received, (b) locks up to the ALT relay 
normal, (c) operates the IM relay, and 
(d) operates the ALL relay via break contacts 
o~ the AL and OLT relays to the local test 
(LT) timer normal. The LT timer does not 
operate for this circuit function. The 
IM relay operated will open the control lead 
of the .ALERT RELEASE key so that only NORAD 
can originate the release signal. The 
ALL relay operated (a) connects ground to 
operate the bells of FSlO, (b) operates the 
AUM relay of FS38 to disable the ~r timer, 

. (c) connects ground to the windings of the 
A and B relays, FS35, via the AB resistor 
to start the flashing circuit, (d) 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 is long enough to 
perform functions described in 2.08. 

2.06 When the attendant at the operating 
console operates the ALERT key in 

response to the audible and visual signals, 
the AL relay, FSl, operates and locks up 
to the RLS relay normal and the KT timer, 
13 option, or ground, Y option. As men­
tioned above, the KT timer has been disabled 
to avoid releasing the AL relay in 3 seconds. 
This would normally happen·unless the MASTER 
OPERATE key, FS4, is operated after ·the 
AL key is operated for originating an alert 
as described in 1.02. In addition, the 
AL relqy operated (a) releases the ALL relay, 
FS13, to retire incoming alert signals, 
(b) connects steady signal-on battery to the 
ALERT lamp, and (c) provides locking ground 
to the AUM relay. 

B. One Facility Inoperative 

2.07· If continuity on one of the upstream 
lines fails, the alert logic circuit, 

FS13, will accept 2-out-of-3 alert codes 
received by the receiver associated with the 
good line as a legitimate alert. In FSll, 
assume that upstream line 1 has failed. 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 will cause the alert 
logic circuitry to function as described in 
2,04 and 2.05. The ground pulses are con­
nected to the Wl, Zl, and CR relays Via the 
CTB relay normal, CTA and AL2 relays oper-

'ated, and the LlA and L2A relays normal. 

c. Alert Override 
2.o8 Receipt of an alert at any location 

will override and release all previous­
ly originated or received signals. Operatlon 
of the CR relay, FS13, will ooerate the AR 
relay, FS18, and the RLS relay, FS3, Ooera­
tion of the AR rel~y and the RLS relay and 
its associated RA relay will release ell 
previously operated relays exce9t for the 
alert lQgic relays of FS13. The CR relay 
also operates the 2C relay and the alert 
functions are the same as described in 
2.03 through 3.06. 
SITE 

2.09 ·operation of the alert receive cir-
·cuitry at a Site installation is 

similar to that described in 2.04 and 2.05 
except that only one line is terminated at 
these locations. Options 11 and Z are pro­
vided for the alert switching logic. Of 
course, option R for DX signaling or 
option 15 for carrier or telegraph loop 
termination will be provided, depending on 
the type of line facility at each location. 

2.10 In FS12, ground pulses are connected 
to the code receiver circuit over the 

M4 lead via a break contact on the LlA re­
lay via H, R, or S option. W'nen the code 
receiver recognizes the ground pulses as 
the first.PLC alert word, a ground of approx­
imately 200 msec duration is applied to the 
AL lead. The ground pulse will (a) operate 
and release the CMA relay via the ALl diode 
and (b) operate the Wl and Zl relays of 
lt'Sl::S via the AL lead. The CMA relay operated 
indicates to the continuity circuitry, de­
scribed in 8. ,- that a legitimate code word 
has been received. Ground pulses from the 
code receiver in~icating 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 incoming 
signals and also operates a relay in the 
Code Register Circuit. The Code Register 
Cir~uit and code sending circuit will trans­
mit the manual acknowledgment word upstream 
to the Sector to inform that location that 
the Site has acknowledged the alert {see 
3.04). . 

AT 11NORAD11 FROM BMEWS EQUIPMENT 

2.12 When the alert is initiated by the 
BMEWS equipment and the AUTOMATIC key 

has been operated, two ground pulses, as 
shown in FS9 and described in 1.08, are 
received by the logic of FS13. The first 
ground pulse will operate the OLB relay via 
the BM and BMZ relays operated and BP re-
lay released. Operation of the OLB relay 
will operate the OLA and OLT relays to pro­
vide an override of all features as described 
in 11.09. Operation of the OLT relay will 
operate the Wl relay via lM of the OLT. The 
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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 Zl relay to operate via M4 of the 
Wl relay. The alert logic, FS13, has now 
received the equivalent of one alert code 
word, the Wl and Zl relays are operated, and 
the timing gate (the AL timer) has begun its 
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 che Zl relay operated and 
the LTl, L~2, ALT, OLT, and 20 relays normal. 

2.13 Functions of the CR relay and all 
subsequent relay operations for re­

ceiving an alert from BMEWS are the same 
as described in 2.05. 

Caution: If at the time the alert is 
released, the incoming alert lamn and 
bell o~erate, but the acknowledgment 
lamps o not function, check to see if 
the 2C relay, FS13 1 is operated. If 
this condition exists, manually release 
the 2C relay and test the AL timer for 
proper operation. 

3. ACKNOWLEDGMENT OF ALERT 

GENERAL 

3.01 Two separate acknowledgment signals 
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 · 
l"i,Ceiv~d at the downstream locat1.on. The 
second is 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 ~anually. 

3.02 For example, the Region is the upstream 
location and one of its Sectors is the 

downstream location. Region has initiated 
an alert and three code words are transmitted 
to the Sector. When the Sector alert logic 
circuitry has received two of these words, 
it·will originate three alertltDrds down­
stream to its Sites and upstream to the 
Region. The Region acknowledgment circuitry 
will recognize any one o.f these words and 
flash an acknowledgment lamp at the Region · 
console. At the Sector, a manual acknow­
ledgment word is transmitted to the Region 
when all Sites reporting to the Sector have 
signaled the Sector that they have received 
the alert signal. Receipt of the manual 
acknowledgment code word at the Region will 
activate the manual acknowledgment circuitry 
and change the .flashing acknowledgment lamp 
to steady. 
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AUTOMATIC 

3.03 -In FS18, receipt o.f an alert code word, 
via H, R, or S option by the code re­

ceiver circuits associated with the two 
downstream lines associated with that down­
stream location, will provide a ground pulse 
on the AL lead .from each receiver op.erating 
the OK- relay associated with each line and 
the AA relay associated with that .location. 
The operated AA relay (a) locks up to the 

.AR relay normal, (b) provid~s ground to the 
AB.resistor of FS35 to start the flashing 
circuit, (c) in FS32, disconnects back 
lighting voltage and connects flashing 
signal-on voltage to the ALERT ACK lamps, 
and (d) opens the operate path o.f the 
AT relay. The operation and release o.f the 
OK- relay_ indicates to the continuity 
circuitry (see 8.) that a legitimate code 
word has been received on that particular 
line. 

MANUAL 

3.o4 In FS18, receipt of the manual acknow-
ledgment code word (via H, R, or S 

option) by the code receiver circuits asso­
ciated with the two downstream lines asso­
ciated 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 AGK lamp, 
and (c) connects steady battery to that 
lamp. The operation of the OK- relay 
associated with each code receiver indicates 
to the continuity circuitry (see 8.) that a 
legltlm~te code i·w:::-d has been 1:e-C;c:i.vco. 

4. ORIGINATING A TEST ALERT 

GENERAL 

4.01 T9e general comments as described for 
originating an alert, with regard to 

dual line facilities 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 OOWNSTREAM 

4.02 Operation o.f the TEST ALERT key, FS2, 
operates the TST relay via 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 
batterr to the start lead o.f the KT timer, 
and (cJ opens the operate path of the AL 
relay to avoid originating both an alert 
and teat alert aimultaneoualy. 

4.03 Operation of the MASTER OPERATE key 
with1.n 3 seconds will operate the 

MAS relay, FS4. The MAS relay operated will 

;~ 
J 

__J 
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(a} operate the AUM rela:y to open the start 
lead of the KT timer, (b) 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 in approx­
imately 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 a~d 
T2 leads of the code sending circuit. The 
RR relay operated wil~ lock up to the MAS 
relay. If the MAS relay key is not operated 
within 3 seconds of the time the TEST ALERT 
·key has been ope~ated, the KT timer will 
function and release the TST relay. This 
circuitry provides 2-key operation which 
guards against a fal'se test alert being 
originated by accidental operation of the 
TEST ALERT key. 

4.04 In FS17, a ground is connected to the 
TS~ lead of the Code Register Circuit 

{line 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 options, and 
the LFl relay normal. The ground pulse is 
also connected to the Code Register Circuit 
{line 2) via the TST lead. The Code Register 
Circuit and code sending circuit will cause 
the SEl and SE2 relays to function and follow 
the PLC outplit pulses of the code sending 
circuits via the M4 lead and the LFl, LF2, 
and L2A relays normal. The Code Register 
Circuit and the sending circuit ar.e arranged 
to send three PLC words automatically when­
ever a 50-mcso g~ound 1a aonneut~~ tu Lhe 
TST lead. 

4.05 In FS20, the downstream line transmit 
circuit, pu.lsed o~eration of the SEl 

(line 1) or SE2 (line 2) relay wili (a) 
with H option, operate and release the Ll­
and L2- relays of FS19 to open and close 
the telegraph line (b) with S option, 
alternately connect +80 volts and ground to 
the O lead of all 43Al or equivalent tele­
graph terminals, and (c) with R option will 
operate and release the M- relays of FS19 
to connect -48 volts and grounrl 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 
facilities line 1 and another group of M­
relays or the L2- relays will be provided 
for dual facilities line 2. The functions 
of the COA, COB, CO-, and R relay contacts 
shown in FS20 are described in 4.06. 

TO SELECTED LOCATIONS DOWNSTREAM 

General 

4.06 An arrangement is provided at NORAD 
and Regions whereby one or more down­

stream locations may be sent the test alert 
code words. In FS8, operation of one of 
the TEST ACK keys will operate its associ­
ated R- relay, the COA relay, and the TST 

relay. The COA relay operated, operates 
the COB and all co- 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 signaling circuits, respectively. 
The operation of the selected R- relay will 
reconnect the interface circuit to the lines 
associated 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 circuitry to function as 
described in li.03. The R-, COA, COB, and 
CO- relays which lock up to the ground on 
the Tl, T2 leads of the code sender circuit 
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 receiving an alert apply to re­

ceiving a test a·1ert. 

REGION AND SECTOR 

A. Both Facilities Operative 

5.02 In FSll, 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 
receiver circuits via normal contacts of the 
CTl and LTl relays for line 1, and t~e CT2 
and LT2 relays for line 2. If the ground 
pulses constitute a test alert word, the 
code receivers provide a ground pulse on 
the TST lead for approximately 200 msec, 
operating the TEl or TE2 relay. 

5.os The TEl relay (line 1) and the TE2 re-
- lay (lihe 2) will operate for. a period 

of approximately 0.5 second, becau~e they 
are of the slow-release type having a re­
lease time of approximately 300 msec. The 
TEl and TE2 relays operated operate the OKl 
and OK2 relays, respectively, to register 
a continuity pulse. In addition, in FS14, 
gro~nd is connected to the winding of the 
TW and TZ relays via 5M of the TEl and 5M 
of the TE2 relays in series, 14 option, a 
bre~k 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 transfer and 
a break of the TT relay. The TZ relay is 
shunted down and will not operate at this 
time, When the ground is removed from the 
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output of the code rec~iver, FSll, the TEl 
and TE2 relays will release and remove the 
sh~nt path from the winding of the TZ relay 
allowin~ it to operate. The TZ relay oper-~ 
ated (a) transfers the input 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 MlO or 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 lcigic code 
word and has started the TT timer to provide 
a 5-second time gate, during which time the 
second code word must be received or the 
T relay of the T·r timer will operate, 
operating the TT relay which will release 
the TW and TZ relays. The timer circuitry 
provid~s a guard against random false out­
put occasioned by noise on the lines adding 

'up and originating a false test alert. When 
the code receiver, FSll, has received the 
second test alert word, the TEl and TE2 re­
lays operate and release as described 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 Register Circuit 
to send the three alert codes downstream to 
alert those locations and upstream to pro­
vide automatic acknowledgment signals. The 
T2C relay operated (a) locks up to the TT 
relay normal, and ( b) operates the RT r'elay 
via break contacts of the TST, ALL, and 
OLA relays to the RLS relay no-rmal" T!-~e 

1 RT r~lay operated (a) connects ground to 
operate the bells of FSlO, (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 lighting 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 audible 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 avoid releasing the TST relay 
in 3 seconds. This would normally happen 
unless the MASTER OPERATE key, FS4, is 
operated after the TST key is operated as 
for originating an alert as described in 
4.03. In addition, 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 Facility 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 received by the receiver 
associated with the good line as a legiti­
mate test alert. In FSll, assume that up­
stream line 1 has·failed. The CTI 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 operation and release 
of the TE2 relay will cause the test alert 
logic circuitry to function as described in 
5.01 through 5.05. The ground pulses are 
connected to the TW, TZ, and TCR relays 
with CTl and TE2 relays operated. · 

SITE 

5.07 Operation of the test alert receive 
circuitry at a Site installation is 

similar to that described in 5.01 through 
5.05 except that only one line is terminated 
at these locations. Options 11 and Z are 
provided for the test alert switching logic. 
Of course, option H for telegraph loop, 
option R for DX signaling, or option S for 
carrier termination will be provided, depend­
ing on the type of line facility at each 
location. 

~.08 In FS12, ground pulses are connected 
to the M4 lead of.the code receiver 

circuit over the M4 lead via a break contact 
on the LlA relay, via H, R, or S option. 
When the code receiver recognizes the F,round 
Pulo~~ a~ the first ~LC alert word, a ground 
of approximately 200 rnaec is 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 indicates to the continuity circuitry 
described in 8. that a legitimate code word 
has been received. Ground pulses from the 
code receiver indicating 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 
signals and also operates a relay in the 
Code Register Circuit. The Code Register 
Circuit and code sending circuit 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 circuit of FS33 function in the same 

·)''_,._. __ -· ~·. 

·::._ .. ·· 
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manner as the.alert acknowledgment circuits 
described in 3., except that the AT relay 
operates instead of the AA r~lay. 

Caution: If at the time the test alert 
is released, the incoming test alert 
lamp and bell operate, but the acknow­
ledgment lamps do not function, check 
to see if the T2C relay, FS14, is oper­
ated. If this c0ndition exists, manually 
release the T2C relay and test the TT 
timer for proper operation. 

7. RELEASE SIGNAL 

GENERAL 

7.01 Both the NORAD and Region locations 
have facilities to initiate a release 

.signal. If BMEWS has originated an alert 
or NORAD has initiated an alert or test 
alert, only NORAD can initiate the release 
of the alert or test alert. Only 0J1e code 
wo~d is transmitted for a release signal. 

ORIGINATING A RELEASE SIGNAL 

7.02 Operation of the ALERT RELEASE key, 
FS3, operates the RLS relay via V, 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, allowing these relays 
to release. The RA relay operated c0nneet~ 
battery to light the ALERT RELEASE lamp of 
FS27. 

.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 rela? to open the start 
lead of the KT timer, (bJ lock up to ground 
under control of the RR relay operated and 
the KD, ECl, and EC2 relays normal, and 
(c) connect ground to the winding of the 
SF relay, FS39, via the operated RLS relay 
and the Sl and S2 leads of the code sender. 
The SF relay will operate as soon as the 
code sending circuits have both returned to 
the idle, at rest, condition. A requirement 
of the circuit is that the RLS and MAS lamps 
remain lighted until the code word has been 
broadcast. By npt operating the SF relay 
until the code senders have both come to 
rest, the lamps should remain lighted at 
least for the duration 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 
R~gister Circuit, 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 is 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 tor the SF relay is 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. This is an end-of-code signal. The 
ECl 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 extinguishes the 
MASTER OPERATE and ALERT RELEASE lamps, and 
returrys the circuit to an idle condition. 

Caution: If at t_b_Lti~e the alert 
or test alert is released the 
incoming alert _9-I_'_. ~E:-~t--ar~!'_C_l_~l? 
and bell o_p_Eir_at;eJ ___ but the acknow-
ledgment lamps do not function, 
check t9 ___ ~0f the 2C relay, FS13, 
or T2C relay, FS14, is~:rate_g_. 
If this __ condition exists, _manualli 
~~~- th~ r~lay and test the AL or 
TT timer for pr~per.operation. 

RECEIVING A RELEASE SIGNAL 

A. NORAD, Region, and Sector 

Both Facilities Operative 

7.06 In FSll, receipt of a release code 
via H, R, o~ S option by the uocie 

receiver circuits connected to the two 
upstream lines, will provide a ground pulse 
on the RLS lead operating the RRl relay of 
line 1 and the RR2 relay of line 2. The 
RRl and RR2 relays will remain 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 
following functions are performed: 

(a) The OKI and OK2 relays will operate 
via ground on M7-of the RRl and 

RR2 relays to indicate to the continuity 
circuitry, 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 RRl and RR2 relays 

operated, X option, Y option, and the 
LLA 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 SM of the IM relay and 
lOB of the RRl and RR2 relays in series 
with ground. 

SECTION II 
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{e) In FS17, ground is connected to the 
RLS leads of the Code Register Circuit. 

The Code Register Circuit and the code 
sending circuit will cause the SEl and SE2 
relays to function and follow the PLC out­
put pulses of the code sending ·circuits 
via the M4 lead and the LFl, LF2, LlA, and 
L2A relays normal. The code register and 
code sender are arranged to generate auto­
matically the one release PLC word whenever 
a 50-rnsec ground pulse is connected to the 
RLS lead.· Functions of the SEl and SE2 
relays are described in 1.03 and 1.04. 

Operation of the RLS relay will perform the 
same functions as described in 7.02. In 
referen~e 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. In reference to (e) above, the 
code word is transmitted downstream to 
initiate the same release circuit operation 
·as described above. The release code word 
is transmitted upstream where it is recognized 
by the code rec~ivers 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· their associated lamp signals. 

7.07 Operation and release of the OK relay 
will 1n01c~te to the co11t:\rmH:y l"c1-r>­

cu1try, FS22, that a legitimate code word 
has been received. 

One Facility Inoperative 

7.08 Assume that line 1 of the dual 
facilities has failed. The continuity 

circuitry described in 8. will cause the 
CTI.relay to operate. _Operation of the 
crl relay will operate the CTA relay, which 
is a slave of the CTl. In FS3, 13, and 17, 
the operated CTl or CTA relay will bridge 
the RRl relay contact and complete the 
circuit via the operated RR2 relay con­
tact associated with the good line. If 
line 1 is good and line 2 has failed, the 
CT2 and CTB relays in series with the 
operated RRl relay will comp~ete the 
circuit. 

B. Site 

7.09 In FS12, receipt of a release code 
·word by the code receiver circuit 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 legitimate code word has been received, 
{b) in FS17, Z dption, cause the code register 

( SECTION II 
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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 LlA relay 
normal, and 11 option. The RLS relay oper­
ated, will open the lockup paths of the AL 
and TST relays and return the circuit to 
an idle condition. 

Caution: If at the time the alert 
or test alert is. ·re.feased -the- ... ---
in-coming:.:_~Jer{ ·or tes)~ ~~l;ert _lan!P_ 
~nq b_ell operate, but the acknow­
ledgm_e_~_t __ lamps do not function, -
ch.e_Qk to see __ if the_2C_relay, FS13, 
or T2Q relay, FSllf, is operated. -· 

-If this-condition exists, manually 
releas·e· .tlie. relay .. and tes"t the AL or 
~T fimer for proper operation. 

8. CON'rINUITY 

8.01 A continuity check of each line is 
provided to (a) make sure continuity 

is maintained and (b) check that the 
properties of the noise on the facility are 
not such as to distort the PLC code. One 
of the code words ls designated a continuity 
code and transmitted on all facilities every 
6 seconds. IT three successive continuity 
codes are not detected at the other end of 
the line, at NORAD and Region locations, and 
four successive codes at Sector and Site 
locations, an alarm is sounded and a con­
tinuity lamp indicates which line is 1n 
trouble. 

8.02 A p~lse g~ncratcr ~t NOR.AD~ FS22, 
triggers the code sender, causing 

it to outpulse the continuity code every 
6 seconds. This code is transmitted to 
every Region. An output from the receiver 
associated with that line at the Region 
indicates that a continuity code has been 
received and triggers the local generator 
to transmit the same code upstream and 
downstream. It also holds off the continuity 
alarm associated with that line from NORAD. 
The cont:lnulty code upstream holds off the 
alarm at NORAD, indicating the integrity 
o:f the line both to and f-rom the particular 
Region. The code broadcast from the Region 
is received at its Sectors and causes each 
Sector sender to generate a code both up­
stream to its Region and downstream to its 
Sites. The Sites receive continuity codes 
which cause their senders to outpulse 
continuity codes back to Sectors to hold 
o:ff the continuity alarm there. If NORAD 
loses the downstream facility to a Region, 
alarms will sound at the Region and NORAD. 
In order to terminate thl.a state, a con­
tinuity alarm at a Region :lndicating a 
break from NORAD will bring in the Region 
pulse generator and cause continuity codes 
to be initiated :from the Region. When this 
occurs, the upstream facility to NORAD is 
isolated. This is 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 
probability 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.­
cei ving 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 is extinguished when the 
fac·ility is back in service. A continuity 
alarm closure is provided for telephone 
company alarms. 

Pl.JLSE GENERATOR 

8.04 In FS22, battery is connected to the 
start lead, terminal 12, of the PG 

timer through BlO of the PG relay and V 
option at NORAD, or the CTA or CTB rel~y, 
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 Rcgi;;tei."' Ci:i:·1.;u.lL vla the l'G relay oper­
ated with V optiqn, the GS relay, FS17, 
operated with X option, and the CTl 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. 

CONTINurrY RECEIVER CIRCUIT 

8.05 In ·ps15, the CTl 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, B,egions, and Sectors 
for each downstream line. For example, at 
Region, CTl 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 CTl, 
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 OKl, OK2, OK-, or CMA relay. The 
OK- and CMA relays operate and release in· 
response t,:..; the. ground pulse from the aLl­
sociated code receiver on the CON lead, in­
dicating that a legitimate code word has 
been received on that line. As long uG at 
least one code word is received during any 
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. Lines From Upstream 

Region:and Sector 

8.06 The operated T relay of t~e CTl or 
CT2 timer will operate the CTl or 

. CT2 relay, respectively and the G~ relay, 
FS17, with X option. If line 1 continuity 
has failed, the CTl relay will operate and 
(a) operate the CTA slave relay, (l>) in 
FS19, open the line transmit path of the 
upstream line, (c) in FS29, connect f1ur.;hine; 
battery to the line fail lamps for upstream 
line 1, (d) partially open the M4 in~ut learl 
at the code receiver (see 11.11), (e) in 
FSlO, connect ground to the BU and MI3U buz­
zers to operate these audible signals,· (1') 
in FS7, connect the key lead of the LINE 
FAIL - LOCAL TEST key to the LF'W and LFZ 
relays, (g) provide lockup ground for the 
LFW and LFZ relays, and (h) in FS3, complete 
the path around the RRl relay contact, which 
is probably not opPrated since the contLiulty 
on the line has failed. The CTA relay op­
erated (a) in FS13, completes tho path u.round 
the ALl relay, (b) completes the pa th around 
the RRl relay in FS13 and 17, (c) connects 
battery to the PG timer to start that unit 

. functioning ( see 8. 04), and ( d) in FS35, 
connects ground to the AB resistor to start 
the flashing circuit. The GS reluy operuted 
will open the CON leads from the code re­
ceivers of both lines and connect them tu 
the PG relay contacts. This will guaruntee 
synchronization of both sender:s 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 failed, 
. the CT2 timer and CT2 and CTB relays 

will operate. These relays provide similar 
functions for the line 2 circuitry. 

Site 

8.08 The operated T relay of the CTl timer 
associated with the single line pro­

vided at the Site will (a) in 1"S35, tonnect 
ground to the AB resistor to start the 
flashing circuit, (b) in FS29, connect 
flashing battery to the line fail J.ampn, 
(c) in FSlO connect ground to the BU buzzer 
to sound the audible signal, and (ct) connect 
the key lead from the LINE FAIL - LOCAL TEf..~T 
key to the LFW and LFZ relay windings. 

SECTlON 11 
Page 9 
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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 flashing circuit, (b) in FS29, connect 
flashing battery to the iine fail lamps, 
(c) in FSlO, 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 FS7 1s operated. Functions of the cir­

. cuitry 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. In FS6, operation of a LINE 
FAIL 1 - LilIE FAIL 2 key will_ 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. Helease 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
sociated with the TF relay has .failed and 
tt1is r-e le.y iz t.t1e one tt1~ t h:::.s remainc:d op~~ 
erated. Th~ TF relay operated will (a) 
lock up to the CT- ~imer, (b) in FS29, dis­
r:onnect the flashing battery and connect 
steady battery to the LINE FAIL 1 or LINE 
PAIL 2 lamp, (c) in FSlO. disconnect the 
operate ground from the buzzers to retire 
the audible signals, and (d) disconnect the 
i!;round from the AB. resistors to retire the _ 
nashing circuit. Functions of the BF relay 
are similar to the func.tions of the TF relay. 

RELEASE OF CONTINUITY FAILURE CIRCUITRY 

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

associated with the line experiencing con­
tinuity difficulties will operate the OKl, 
OK2. OK-, or CMA relay. Operation of these 
relays will open the start lea9 of the con­
tinuity timer of FSl5. The T relay of the 
timer will release and all operated relays 
(described 1n 8.01 through 8.11) associated 
with this line will release and the con­
tinuity circuitry wi,11 return to normal. 

9. CODE SENDER FAILURE AIARM · 

9.01 In F~?l. a circuit is provided to check 
that each code sending circuit has 

eompleted transmitting a code word, and that 
lt ls not operating continuously.due to a 

{ :mcTION II 
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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 alann, 
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 circuit of FS21 will function and bring 
in the TELCO alarms, but the transfer cir­
cuit will not operate. This is done to 
avoid connecting the trouble condition to 
the other sender circuit. The circuit de­
_scription is identical for both lines, so 
on~y the line 1 circuitry_ will be described. 

9.02 In 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 Twill operate. Opera­
tion of the T relay will (a) connect ground 
to light the GA- lamp and sound the GA- bell, 
which are locally ~ounted TELCO alarms used 
to indicate that the code sender has failed, 
and (b) operate the LFl relay if the sender 
failure is not due to continuous operation 
from a permanent false ground on the AL, TST, 
RI£, M,\ er CON leads fr0m FS21 t0 tlJ.e (;uuE: 
register circuit. The LFl relay operated 
(a) in FS39, shorts the Sl 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 SEl relay from the M4 lead of the code 
sender for line 1 and connects it to the M4 
relay of the code sender for line 2, (d) 
provides a brealc contact on the M4 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 LTl lead of line l from FS39 
to the code register for line 2. The cir­
cuit is now switched to that condition where­
by the code register and sender circuits of 
line 1 are isolated 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 gronnd 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 
LFl relay if previously operated. The 
release of the LFl relay will reconnect the 
code register and sender circuit to line 1. 
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10. LOCAL TEST, LINE FAILURE, AND FILAMENT 
TEST KEY CIRCUIT 

LOCAL TEST AND FILAMENT TEST 

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

(a) operate the KFT relay from key ground 
via either normal contacts of the LFZ, CTl, 
and the L2A relay at Region, Sectors, the 
LFZ and CTl timer at Sites, or V option and 
the L2A relay at NORAD and (b) shunt down 
the LT2 relay by connecting ground to the 
LT2 resistor. The KFT relay operated, 

.operates the LTl relay via break contacts 
of the LT2 and OLT relays, if provided, and 
a break contact of the Wl relay. Although 
this ground is also applied simultaneously 
to the winding of the LT2 relay, via break 
contacts of the CTl, Wl, and OLT relays, 
th~ LT2 relay will not operate because of 
the shunt-down circuit described above. As 
soon as the LTl relay,operates, the ground 
connection to the winding of the··tT2 relay 

_is.opened. This will prevent the LT2 relay 
from operating during the release time of 
the KFT relay, which 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 disconnect back-lightin~ 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. 

i0.02 Release of the LINE FAIL l - T.OCAL 
TEST key will release the KFT relay 

· and the lamp circuits are returned to 
normal. The LTl relay will remain operated 
and perform the functions described in 
11.03. 

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

operate the KFT and LT2 relays. The , 
KFT relay operated performs the same func­
tions as above. The functions of the 
LT2 relay are described in 11.07. 

LINE FAILURE 

_ 10.04 When the continuity circuit described 
in 8. operates, the lamps associated 

with this key will flash, the console buzzer 
will sound, and the CTl relay w,ill operate. 

10.05 Operation of the LINE FAIL 1 - LOCAL 
TEST key will 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 CTl relay, 14 option, 
or the CTl timer, Z option. The LFW relay 
will operate and lock up to ground via the 
make contacts of the continuity transfer and 
the operated CTl relay or CTl timer. The 
LFZ relay is 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 is removed 
and the relay will operate. The LFZ relay 
operated (a) transfers the key lead from the 
CTl relay to the KFr relay winding so that 
subsequent operation of the key for filament 
or local tests will not affect the LFW and 
LFZ relays, {b) in FSlO, opens the operate 
~round to silence the BU and MBU buzzers, 
(c) in FS35, opens the ground lead from the 
operated CTl timer to the AB resistor to 
retire the flashing circuit, and (d) in 
FS29, J option, connects steady battery to 
the line failure lamps. 

10.06 When continuity on the line is re-
, established, the CTl relay releases 

as described in 8.12, the lockup path of 
the LFW and LFZ relays is opened, and the 
relays release, returning the circuits to 
normal. 

10.07 If the continuity alarms for upstream 
line 2 are functioning, 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 is 
operated, the key lamp lights, all 

lines associated with the facility are dis­
connected from the alerting circuitry, and 
the code sender associated with the facil­
ity produces three alert codes. These code 
words are fed to all the receivers asso­
~1ated with that facility. The receiver 
on the upstream side at each location tests 
the alert logic circuit (ALC), FSll, and 
produces an alert. The receiver associated 
with each downstream location, tests the 
acknowledgment logic and causes the ALERT 
lamp to flash, thereby testing it too. 
After approximately 3 to 6 seconds, the local 
alert is automatically retired and the local 
test key lamp is extinguished. The 'Other 
facility can now be tested. An electrical 
interlock prevents both facilitiee being 
tested at the same time. 

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

a facility being tested. However, an alert 
or test received on the other facility will 
override a local test at Region and Sector 
installations. 

REGION AND SECTOR 

11.03 Operation of the LTl relay as described 
in 10.01 will operate relay LlA. The 

LlA relay will operate the Gland all Gl- re­
lays associated with the facility under test. 
The LTl, LlA, Gl, and the Gl- relays will 
perform the following functions. In FS7, 
the start lead of the LT timer is connected 
to battery via an operated contact of the 
RR relay. All relays associated with the 
local test will remain operated until the 
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•, r:r timer rlmclions. The operated LTl relay 
wlll disconnect. the line input to the up­
:1t,ream eode receiver. FSll. and the operated 
,a and GI - r·e lay3 diGconnec t the line inputs 
f'rom a.11 downstream receivers. The LTl relay 

p<!rated also disconnects the output of the 
~ode sender· r,·om the SEl relay, Ji'Sl7, so that 
I.he aler·t eode words used to test the facility 
·1ocally are not broadcast on the lines. The 
operated a1·and Gl- relays also apply ground 
,.o tl1e windin~ or the ONl relay of FS40. 
However. the ONl relay will not operate until 
the upstream receiver and all downstream re­
ceivers have come to rest. As long as any 
receiver is functioning, a_relay in that cir­
eull will connect groW1d on the ON lead to 
I.he ON 1 lead , shun ting down the ON 1 re lay via 
a break contact on the RR relay and a make 
contact of the LJA relay. When all receivers 
are·ldle. the ONl relay will operate. 

I l .OlJ Operation of the ONl relay will con­
nect grotmd to the winding of the RR 

,·c·1ay. Ffi39, und via the LTl lead of FS17 to 
ground the AL lead of each the Code Register 

· Glt·cuit. The RH relay is a slow-operate type 
und will take approximately 50 msec to oper­
ate. Operation of the RR relay will terminate 
the ground on the AL lead to the code sender. 
'l'lie (!ode Hegister Circuit and the sender cir­
cuit will' generate thr~e alert code words on 
lhe Mlt lead 01' the sender circuit. The code 
wnrd pulses operate and release the PLl re­
lay. Contacts of the PLl relay,_. in turn., 
transmit groW1d pulses to the upstream re­
ceiver via the GGL lead to FSll and the M4 
t.ead to the receiver. Downstream receiver 
input connections are via the DRL lead to 
l-'D18. When the downstream receivers recog­
nize one 01' the alert words, a ground pulse 
is applied to the AL lead. operating the AA 
and OK- relay of each- line. The functioning 
or the AA relay. described in 3.03, will re­
:rnl L in flashing all ALERT ACK lamps. The 
flashing lamps indicate to the attendant that 
lhe downstream and acknowledgment circuitry 
i~ operating in a satisfactory manner. The 
operation of the OK- relays is described in 
e.05. Receipt of the three alert code words 
ty the upstream receiver will result in 
three ground pulses being applied to the 
AL lead, FS13. These pulses will cause the 
ALI relay to operate and release three times. 
'rhe first operation of the ALl relay will 
connect ground to the winding of the Wl and 
1/.1 relays via 7M of-the ALl and llM of the 
L1A relays 1n series (X, Y option), a break 
contact of the Zl relay, and a continuity 
contact of the Wl relay. The Wl r_elay will 
operate and lock up to ground via the make 
01' _the continuity transfer and a break of 
the ALT relay. The Zl relay is shunted down 
and will not operate at this time. When 
the ground is removed from the output of the 
code receiver, FSll, the ALI relay will re­
lease and remove the shW1t path from the 
;lndini.'.: of the Zl relay allowing it to oper­

ate. 'fhe Zl relay operated (a) transfers 
the input lead connected to llM of the LJA 
relay from the windings of the Wl. and z 1 
relays to the windings of the W2 and WZ 
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relays via the operated LTl 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 Wl and Zl relays. When the code re­
ceiver, FSll, has received the second alert 
word, the ALl relay operates and releases 
to operate the W2 and Z2 relays in the 
same manner as described above for the 
Wl and Zl relays. The Z2 relay operated 
disconnects :. the input lead connected· to 
·11M of the LJA relay from the windings 
of the W2 and Z2 relays and connects it to 
the winding of the CR relay via MlO of the 
Zl relay, MlO of the Z2 relay, llM of the 
LTl relay., and break contacts of the 2C, 
OLT., and ALT relays. The Gircuit 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 ALL relay 
via break contacts of the AL and OLT relays 
a.::1d locks up to the LT timer normal. The 
ALL relay operated (a) connects ground to 
operate the bells of FSlO, (b) operates 
the AUM relay of FS~8 to disable the T<:'"P 
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 LTl relay and operate all 
AR relays of FS18. The LTl 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 
aclmowledgment 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 line 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 lµ1e 2. 
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Cautionr If at the time the local test 
is release~. the ___ incoming_alert lamp 
and beJ,_Lgp_~r.a.~e.., . _t;n~t --~_}:l._e acknowledgment 
lamps do not f_~g-~j; __ ~_C2_fl, ___ g_pec~. to ·se_~--1.f-
the _?_Q _ _!'_el!3-y, FS13, is operated. If 
this cqrnj,:!,J;_:1,_on_ e~J.si;; s, _m~t1ll_~lly· ·release 
the 2C relay and test the-AL timer.for 
QE_~r ·operat"fon. . ·------- ···•-· 

A. Override of Local Test 

11.08 When one line is being tested locally 
and an alert or test alert code word 

is received on the other upstream line, the 
override circuitry of FSll and 13 will 
function to terminate the local test and 
register the first alert code word in the 
logic of FS13. Receipt of the second code 
word will ~.ctivate the incoming alert 
audible and visual signals. 

11~09 Assume the local test 1 is in progress 
and an alert or test alert code word 

is received by the code receiver associated 
with upstream line 2. In FSll, the receipt 
of an alert code will operate the AL2 relay 
and a teat 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 AL2 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 will operate for 
approximately 0.5 second. At the installation 
being overridden, the operated OLT, OLB, OLA, 
and RLS relays will release all othf7t1 oper­
ated relays of this circuit with the exception 
of-the continuity circuitry described in 8., 
the Wl relay of FS13, and the TW relay of 
FSl~, as described below. When the AL2 or 
TE2 relays release, the circuit is in an 
idle condition, except that the Wl or TW 
relay is operated. Also in FS13, operation 
of the OLT relay will open the lockup path 
of the Wl and Zl relays, if 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 Zl relay will release, but the Wl relay 
will either operate or remain operated due 

· to the ground from Ml of the OLT reiay. 
When the OLT relay releases at the end of 
the ground pulse, the Zl relay will operate 

· to ground via M4 of the Wl relay. The logic 
circuitry has now registered and stored the 
first alert code word. Further operations 
of the alert logic circuitry, FS13, are the 
same as described in 2.05 .and 2.06. 

11.10 ~n FSll, the receipt of a test alert 
code will operate the TEl and TE2 

relays. In FS14, these relays operated will 
in turn operate the TW relay via Ml2 of the 
OLT relay. The TW relay operates and locks 
up to the TT relay normal. Further oper­
ation of the test logic~ FS14, is described 
in 5.04. 

B •. Local Test With One Code Register and 
Sender Circuit Inoperative 

11.11 Operation of the sender failure alarm 
circuitry of FS21 will operate the 

LFl relay if line 1 equipment has failed or 
the LF2 relay if line 2 equipment has failed. 
Assume that the line 1 sender circuit has 
failed 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 ~snow 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 is made on line 1 
facilities when the sender for line 

1 is disabled, .both the SEl and SE2 relays 
are disconnected from the lines to avoid 
broadcasting the local test alert codes on 
the line facilities.· During the approximately 
12-second period required to make the test 
the continuity codes will not be ~roadcast' 
on line 2. This will not bring in continuity 

, alarms at the·associated upstream and dcwn­
stream locations since the continuity alarm 
receiver circuits (see 8.01) are adjusted 
for a 20- to 30-second operate interval. 

11.13 In FS17, when the LINE FAIL 1 -
LOCAL TEST key, FS7 (see 10.02), is 

operated? a g~ound pulse ic connected to 
the code register for line 2 via Ml of the 
operated LFl relay and the LFl lead to the 
Al lead of the line 2 code register. This 
will cause the line 2 code sender to generate 
three alert codes. The M4 lead of the line 2 
code sender is connected to the line 1 re­
ceivers via M4 of the LFl and MlO of the LlA 
relays. The local test circuitry 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 sj.milar manner. 
SITE 
11.15 The Site installations are arranged 

for single facilities and do not have 
downstream lines. The local test circuitry 
described in 11.11 through 11. 13 is very 
similar to that provided at the Sites. 
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 failure 
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 
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apµlles to the BMEWS computer circuitry 
described 1n 1.06 through 1.08. The OLB re­
lay, FS13, is operated via option 8, the 
BM and BMZ relays operated, and the BP relay 
normal. The functions of the OLB and its 
aasociuted slave relays are described in 
11.08 and 11.09. If a local test ia in 
progress, it will be overridden and the 
equivalent of the first alert code word will 
be registered by operating the Wl and Zl re­
lays. Further alert logic circuit opera­
tions are the same as described in 1.06 and 
i.08. The code sender line failure feature 
described in ·9.01 and 9.02 is also provided 
at.NORAD. 

12. FILAMENT TEST 

12.01 An arrangement is provided to check 
the continuity of all lamp filaments 

at the consoles. Operation of the LINE 
FAIL 1 ~ LOCAL TEST or LINE FAIL 2 - LOCAL 
TEST keys, FS7, will operate the KFT relay 
us described in 10.01. The KFT relay 
operated, will operate the FT or FTS relay 
ctnd all Fr- relays, if _provided. 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 
±28 volt lamp supply. Optional volt­

age taps on the secondary side· of the trans­
former provide for variations of the nominal 

· 115 vclts c0nri.ected to the p:r·lrnary side of 
the transformer. The C lead should be con­
nected to house ground in order to provide 
a return path for the -24 volt backup lamp 

·supply described below. 

13.02 The NVA relay and associated full 
wave rectifier bridge (diodes Nl, 

N2, N3, and N4) provide a monitor circuit 
on the output of the transformer. The relay 
ia normally operated from the ±ac voltage. 
Ir the ac supply fails, the NVA relay·re­
leases. The. N"vA relay released (a) operates 
the NVB relay, if 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 circuits and connect 
24-volt de battery. The 24-volt de supply 
will be locally provided at those· installa­
tions where the de backup feature is 
provided. 

13.03 The BL transformer, F337, provides 
the ±10 volt lamp supply used at 
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dark envlrorunent locations. Depending upon 
the ambient lighting, optional transformer 
connections providing a nominal 6, 8, 10, 
12, or 14 volts ac may be used to provide 
sufficient lamp intensity to read the key 
designations. The C lead of the secondary 
winding 1s connected to house ground. 

SITE 

13.04 Lamp battery at these .locations is 
provided by -48 volts de. 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, is provided, and the 
diodes reduce the voltage at the lamps to 
approximately 26 volts de. 

13.05 In FS25, the AL diode, 5 option, 
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 diodes 
is similar to that described above for the 
AL diode. 

14. FLASHING CIRCUIT 

14.01 The flashing circuit shown in FS35 
will prbvide flashing lamp 

signals. The duty cycle will be on for 
approximately 0.5 of each second. 

14.02 The operation of the RT, ALL, etc, 
relays will operate the B relay via 

the AB resistor and a break contact of the 
A relay~ The B relay operated will connect 
battery to the winding of the A relay. The 
A relay will operate and open the battery 
connection to the winding of the B relay. 
After a period 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 will start to release. 
The A relay, also of the slow-release type, 
will take approximately 0.5 second to re­
lease. The A relay released will connect 
battery to the winding of the B relay. 
The A and B relays will continue to operate 
and release at a 1-cps rate as long as the 
ground is connected to the AB resistor. 
Ea-ch time the B relay operates, ground is 
connected to the FLA and FL- relays and 
these relays will rollow the operation of 
the B relay. Lamp circuits connected through 
contacts of these relays will rlash at the 
rate o-r 0.5 second on, 0.5 sec.ond o-J:f. 

14.03 The AB resistor is provided to reduce 
the current in the winding of the A 

and B relays in order to hold the wattage 
dissipation and timing requirement to 
spec~'f:ied values. 

!,_-_,._··.· 
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SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

None. 

2. FUNCTIONAL DESIGNATIONS 

None. 

FUNCTIONS 

3.06 

Transmit and receive pulse length code 
(PLC) words. 

Recognize 2-out-of-3 alert PLC words 
a~ an alert signal. 

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

Recognize one alert PLC word as an 
alert acknowledgment signal, 

Recognize one test alert PLC word as 
a test alert.acknowledgment signal. 

Transmit a contin~ity PLC word once 
every 6 seconds, 

3.07 Transmit a manual acknowledgment PLC 
word, 

3.08 Recognize a manual acknowledgment PLC 
word a.s 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 installations 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 ~hen rITTe 
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-
cuit to connect the lamps to 24 volts 

de automatically in the event that the ~:·8-
volt ac supply is disabled. 

3,17 froyide 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 has 

b~en operated, 

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

3,22 Light all console lamps and sound 
buzzer when LOC TST- LP FIL key i!:; 

operated, 

4. (;0N1~Et!-rING CIRCUITS 

4,01 The following are typical connecting 
circuits, When this circuit is listed 

on a keysheet, the connecting informatiun 
thereon is to be followed: 

(a) Code Sender and Code Receiver Circuit 
SD-1G214-0l, 

(b) Standard DX Signaling Circuits. 

(c) Code Register Circuit - SD-1Gl48-0l, 

(ct.) Standard Audible and Visual Alarm 
Circuits. 

{e) Common Systems - Testing and 
Maintenance - 60-cycle Supply Alarm 

Circuit - SD-95005-01. 
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