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This invention relates to alarm Systems and 

nore particularly to an alarm System associated 
With a substation line or a trunk Which func 
tions When an abnormal condition exists on such 
line or trunk to give the Subscriber initiating a 
Call, or the operator using Such trunk, an indi 
cation of Such condition. \ 
The alarm circuit is particularly adapted for 

use in connection With a telephone System, in 
Which connections are established by relay 
means and in Which all of the various functions 
are perforned by relayS under the control of a 
dial or calling device at the calling Subscriber's 
Station, 
A feature of the invention is the provision of 

an alarm circuit comprising a plurality of relays 
and associated With a station line Which upon 
the initiating of a call on said line functions 
When an abnormal condition exists On the line 
to give the Subscriber thereat an indication of 
Such condition. 
Another feature of the invention permits the 

Subscriber on a line initiating a call to extend 
the same to the central office even though an in 
dication of an abnormal COndition of the line 
had been received by the Subscriber merely by 
the transmission Of a preliminary impulse fron 
the calling device Which Will operate certain of 
the relays of the chain comprising the alarm 
circuit to extend the connection to the central Cffice. 
The above features and other features mot 

specifically pointed out will be more fully here 
inafter described With reference to the accom 
panying drawing Which shows the alarm cir 
cuit operatively associated With a calling Substa 
tion and its aSSociated line Circuit. 

Referring to the drawing, in greater detail, 
the reference character A indicates a Subscriber's 
station of known type, connected with a central 
office over a pair of line conductor's T" and R' 
which terminate in the usual line circuit Li com 
prising the line and cutoff relays LR and CO. 
The master alarm circuit MO Comprises the relay 
chain including alarm relayS AL-1, AL-2, 
AL–3, AL–4 and AL–5. A fuse alarm circuit 
FC local to the exchange comprises a fuse alarm 
relay FA controlling the fuse pilot lamp FL and 
an audible Signal AS and a Cutout key CK Which 
controls the cutting "in” or "out” of the audible { 
signal. An alarm bar AB and associated fuses 
CF are also ShOWIn. . 

Upon the initiation of a call at substation A the 
line relay LR of its associated line circuit Li is 
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SWitch (not shown) connected to the tip, ring and 
Sleeve conductors T, R, and S, respectively, and 
aSSociated With a Selector Switch to Connect this 
idle Selector to the calling line, The Subscriber at 
the calling substation. A receives notification in 
the form of a distinctive tone When thus con 
nected, to inform the calling Subscriber that the 
dialing of the number of the called line may pro 
ceed. If all the Selectors to Which the calling 
SubStation. A has acceSS are in USe, the calling 
subscriber will receive another distinctive tone 
to inform the Subscriber of Such buSy condition. 
The tip and ring conductor's T" and R', Which 

Connect the Substation. A to its individual Circuits 
L at the central station, extend through the back 
contacts 7 and 8 of an alarm relay. AL-4 asso 
ciated With the master Office alarm Circuit MO 
Which comprises alarm relays AL-1, AL-2, 
AL–3, AL–4 and AL-5 and Which is operatively 
aSSociated With the SubStation A. A fuse alarm 
circuit FC, local to the central station, comprises 
a fuse alarm relay FA Which When operated Sets 
off a suitable alarm signal AS and also closes a 
circuit for a fuse pilot lamp FL for purposes 
Which Will presently be described. 
AS pointed Out above, a call initiated at Sub 

station A energizes its aSSociated line relay LR at 
the exchange through the Substation bridge and 
back contacts 7 and 8 of the alarm relay AT-4. 
Under certain conditions, however, alarm relay 
ALP-4 Will be operated to Open itS back contacts 
7 and 8 to prevent the extension of a call from 
the Substation. A to the exchange. If the individ 
ual Circuit fuSe CF aSSociated With the Calling 
line A is Open due to "blowing,” for example, 
then a circuit for the fuse alarm relay FA Of the 
alarm circuit FC is closed, extending from bat 
tery B to ground through the relay F.A. Relay 
FA is operated over this circuit to close its front 
contacts 2, 3 and 4. The closing of front contact 
3. lights the fuse pilot lamp FLI and the ClOSing 
of front contact 4 closes a circuit for the audible 
alarm Signal AS. The two Signals FL and AS 
give the attendant at the exchange a Visual Sig 
nal and an audible signal that a fuse has "blown.” 
A cutoff key CK associated With the Signal AS, 

- and through which the circuit of the audible 
alarm signal AS normally extends, When oper 
ated, opens the circuit of the audible signal AS. 
The closing of front contact 2 of the fuse alarm 
relay FA Operates the alarm relay AL–4 of the 
master alarm circuit MO, from battery through 
relay AL-4, back COntact 5 of the alarm relay operated and sets into operation a line finder 55 AL-3, back contact 6 of the alarm relay AL–5 
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to ground at the front contact 2 of the fuse alarn 
relay F.A. 
Assuming that under these conditions, the 

subscriber at substation A initiates a call, no cir 
cuit is closed for its aSSociated line relay LR Since 
the Substation line is interrupted at the back 
contacts 7 and 3. The Operated alarn relay 
AL–4 thus prevents the extension of the calling 
line via a line finder to an idle Selector. AS a 
result, the subscriber at the calling substation 
does not receive a distinctive tone to inform hinn 
that the dialing of the number of the called line 
may proceed, nor does he receive a distinctive 
tone to Signify that all of the selectors (to Which 
the calling line has access) are busy. The ab 
Sence of both of these distinctive tones gives the 
calling Subscriber an indication that an alarm 
condition existS. 
The actuation of relay AL–4 having closed its 

front contacts 7 and 3, a circuit for the alarm re 
lay AL-t is now established from batterythrough 
relay AL–1, front contact T of relay AL–4 
through the bridge at the calling substation. A to 
ground at front contact 3 of relay AL-4. The 
closing of front contact 9 of the operated relay 
AL-i now operates the alarm relay AL–2 from 
battery through relay AL–2 to ground at front 
contact 9 of relay AL-! and the alarm relays 
AL-i and AL–2 remain energized and the Sub 
scriber at the calling Substation. A recogniZing 
that an alarm condition exists due to the absence 
of distinctive dialing or busy tones, may ter 
ninate the attempted call by restoring the re 
ceiVer to interrupt the Substation bridge and 
restore alarm relayS AL-! and AL-2. HoWever, 
the Subscriber can Optionally extend a call to the 
eXchange from the calling Substation A When 
these conditions exist. 
The Subscriber under the latter Condition, dials 

a preliminary digit, "One” and the transmission 
of this digit interrupts the substation bridge and 
the energizing circuit of the alarm relay AI 
Which deenergizes and at its front contact 9 
opens the circuit of the alarm relay AL–3. The 
said alarm relay AL-2, however, holds up mo- ? 
mentarily due to itS Slow release Construction. 
This release of the alarm relay AL- closes a, 
circuit for the alarm relay AL–3 from battery 
through relay AL–3, front contact ié) of the 
alarm relay AIL-2 to ground at back con 
tact 9 of the restored alarn relay AL–!. 
Alarm relay AL–3 operates to close its contact 
| || and locks up from batterythrough relay AIL-3, 
its front contact , back contact 6 of alarm re 
lay AL–5, to ground at front contact 2 of the 
fuse alarm relay F.A. 
The opening of back contact 5 of the alarm 

relay AL–3 restores the alarm relay AI-4 and 
the opening of its front contacts II and 8 prevent 
operation of the alarm relay AI-I. The closing 
of back contacts T and 8 of the restored alarm 
relay AL-4 now éxtends the connection from 
the calling Substation. A to its associated line cir 
cuit Li to operate the line relay LR Over the Sub 
station bridge to cause the operation of a finder 
SWitch to extend the call to an idle Selector in the 
regular manner. Assuming that the Call has en 
countered an idle selector, link or trunk as the 
case may be, the subscriber at Substation A Will 
nOW receive a distinctive tone indicating that the 
dialing of the number of the called line may pro 
ceed. Alarm relay AL–5 is operated by ground on 
the Sleeve conductor S from the selector, link or 
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the finder SWitch and the Opening of back con 
tact 6 of the alarm relay AL-5 opens the circuit 
of relay AL-3 Which restores and prevents alarm 
relay AL–4 from being operated so long as the 
connection is being held. 
Upon the termination of conversation, the ap 

paratus is released and the removal of ground 
from the conductor S releases alarm relay AL-5. 
If the condition previously described Still pre 
Vails, alarm relay AL–4 is again energized and 
any other call initiated by the Subscribe: at the 
substation A necessitates the procedure of eX 
tending Such calls to the exchange in the Same 
manner as previously described. 
The master alarm circuit MO thus provides 

means Whereby the Subscriber associated With 
Such alarm circuit is given an immediate indica 
tion of an abnormal condition of his line Should 
Such condition exist, as abOve described, upon the 
initiation of a call. This master alarm circuit 
also provides means Whereby a Subscriber at a 
substation associated With the master alarm cir 
cuit MO permit the extension of an initiated call 
to the Central Station even though Such abnormal 
condition exists. This prevents the "tying up” of 
a line and the absence of tones warns the sub 
Scriber of Such line condition So that it can be 
reported immediately to the attendant at the 
central Office. 
While I have shown the alarm circuit of my 

invention operating in conjunction With a Substa 
ion line, it is to be understood that it is ap 
plicable for use in connection with trunk con 
nections or the like Without departing from the 
Spirit orscope of the appended claims. 
Having thus described my invention, What I 

claim is new and desire to secure by United States 
Letters Patent is: 

1. An alarm circuit for ain automatic telephone 
Systen comprising relay alarn means for inter 
rupting a calling substation circuit and locking 
the Circuit Open due to an abnormal condition 
of the Systems; and relay means responsive to a 
dialed impulse from said calling station arranged 
t0 render Said first named relay means ineffec 
tive Whereby a calling circuit can be completed 
irrespective of the condition of said alarm means. 

2. An automatic telephone system including 
means responsive to a calling station for complet 
ing a Called Circuit; electrical relay means ar 
ranged to normally prevent the completion of 
said circuit during abnormal conditions in said 
System; and relay means actuated by an impulse 
fron the calling station for rendering said alarm 
means temporarily inefective and permit com 
pletion of Said circuit. 

3. An alarn circuit for automatic telephone 
Systems comprising a relay responsive to abnor 
mal conditions in the System and operative to 
normally prevent completion of a circuit through 
the System; a circuit for naintaining said relay 
Operated; a Second relay operable from the call 
ing Station; a Slow relay einergized by the last 
named relay; a self-locking relay for breaking 
said circuit and a circuit for said self-locking 
relay Completed through contacts of said second 
relay and said slow relay responsive to an impulse 
from a calling station, Whereby to permit com 
pletion of a called circuit; said slow relay ar 
ranged to preserve an energizing circuit to the 
Self-locking relay When an impulse from the call 
ing Station releases the second alarm relay. 

4. In combination an automatic telephone sys 
tem and an alarm circuit comprising an alarm re 

tiltak to Which the call has been extended by 75 lay means for interrupting a substation circuit 
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due to abnormal system conditions; fast and slow 
acting relay means responsive to receiver action 
at a calling station; and relay means responsive 
to a dialed impulse from said calling station ar 
ranged to render said alarm relay means ineffec 
tive Whereby the called circuit may be completed 
independently of the condition of the System. 

5. An automatic telephone System including 
means responsive to a calling station for com 
pleting a called circuit; an alarm relay arranged 
to normally prevent the completion of said cir 
cuit during abnormal conditions in said System; 
and relay means controllable from said calling 
station for rendering said alarm means ineffective 
and permit completion of said called circuit. 

6. In combination an automatic telephone sys 
tem having an alarm relay to render the System 
ineffective due to abnormal conditions therein; 
and relay means controllable from a calling sta 
tion to render said alarm relay temporarily in- : 
effective to permit completion of a call. 

7. A telephone line, an alarm relay associated 
With said line, said relay being responsive to an 
abnormal condition On Said line to render the 
System inoperative to extend a call from said line 
and means controllable Over Said line and respon 
sive to the closure and momentary opening of 
said line to render said alarm relay temporarily 
ineffective in Order to permit the completion of 
a call from said line. 

8. In a telephone System, a telephone line, a 
relay, normally closed contacts of Said relay in 
Said line, means effective incident to an abnor 
mal condition of the System to Operate Said relay 
and interrupt said line, and a Second relay oper- 3 
able incident to closing and interrupting the con 
tinuity of Said line to restore said first-mentioned 
relay and the continuity of said telephone line. 

9. In an automatic telephone system, a tele 

3 
phone line, an electromagnet, contacts in said 
line arranged to be operated by said electromag 
net, a circuit for said electromagnet, means ef 
fective, incident to an unstandard condition of 
said line for altering said circuit to effect opera 
tion of Said electromagnet and Said ContactS t0 
open said telephone line, and relay means re 
sponsive to a closure and momentary opening of 
said line to restore said electromagnet Whereby 
a circuit from said telephone line may be com 
pleted regardless Of the Said unstandard condi 
tion of Said line. 

10. In a telephone system, a telephone line in 
cluding a pair of Conductors, an electromagnet, 
contacts in said Conductors arranged to be oper 
ated by said electromagnet, a circuit for said elec 
tromagnet, means effective, incident to an un 
Standard condition of Said System, to alter said 
Circuit and cause said electromagnet to open said 
Contacts, a relay, a circuit for said relay com 
pleted by closing a bridge across said conductors, 
a Slow relay, a circuit for said slow relay closed 
by said first-mentioned relay upon energization 
thereof, a third relay having normally closed con 
tacts included in said circuit for said electromag 
net, and a circuit for said third relay arranged 
to be closed through front contacts of Said slow 
relay and back contacts of Said first-mentioned relay. 

11. In a telephone System, a telephone line, a 
central office at Which Said line terminates, means 
at said central office, responsive to an unstand 
ard condition of Said line, for interrupting the 
continuity of Said line, and a second means, con 
trollable over said line and responsive to the 
closure and momentary opening of said line, for 
rendering Said first-mentioned means ineffective 
to maintain said line interrupted. 

NORMLAN H. SAUNDERS. 


