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" An analytical survey of any representative se-
lection of serious conflagrations clearly shows
that a delay in discovery makes the difference
between a small éasily controlled fire and a ma-
jor disaster resulting from its neglect. This need
for prompt discovery of an incipient fire has
long been recognized and many systems and de-
vices have been developed to control and indicate
the presence of such a fire. . Functionally, these
devices are divided into two general groups.

One group includes systems. with automatic
detectors (respomsive, for example, to the flow
of water in a sprinkler system or to a thermo-
stat) to operate electrical contacts thereby trans-
mitting an alarm signal by means of an elec-
trical circuit. The preferred type of such sys-
tem comprises fundamentally g plurality of de-
tectors with normally open electrical eontects
for interconnecting two parallel conductors which
are connected in series with a terminal resistor
and a power source. The closing of any one of
these contacts in response to a change in ambient
temperature shunts the terminal resistor there-~
by decreasing the total resistance of the circuit.
The resulting increase in the flow of current is
used to operate a switching element of an asso-
ciated alarm circuit, to open a sprinkler system
or to initiate -functioning of other fire preven-
tive means.

The other group includes the systems with
manually operated alarm stations for transmit-
ting an alarm signal to a central station or to
the fire department. Highly developed systems
of this type transmit coded signals in response
to rotation of a spring actuated code wheel which
interrupts a series connected electrical initiating
circuit: -continuously energized from =@ ‘power
source 5o .as to be self-supervising.

Because of the danger of panie in public build-
ings such as hotels, theaters and schools, a gen-
eral alarm should net be sounded unless it is
absolutelv necessary for the .safety of the oceu-
pants. The eommon means for accomplishing
this end is to have the signal transmitted upon
ringing any one of the above-deseribed alarm
stations, give a preliminary alarm at a .cen-
tral station in the usual manner. If after an
investigation a.general alarm is found necessa-
ry, it is sounded from the nearest: slarm: sta-
tion bv means of a special key carried by thein-<
vestigator: ’ . :

The detecting and alarm systems are not ‘gen-
erally combined in ohe system ‘despite the ob-
vious advantages in - simplicity, economy and
maintenance such an arrangement wonld have,
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If dlarm. detecting devices of the conventional
type are used in the same electrical initiating
circuit with series type manual alarm stations,
the operation of any one of the detecting devices
shunts the two parallel conductors so that the
alarm stations positioned in the loop beyond the
shunt with respect to the power source are ren-
dered inoperative. The inferruption of the sys-
tem by the operation of one of the detecting de-
vices also prevents the use of the alarm sta-
tions to sound a general alarm. If an automatic
detector with a normally closed .contact is con-
nected in series with the initiating circuit, the in-
terrupting action has the same electrical effect:
upon supervisory elements of the circuit as a
ground or power failure so that the system does
not distinguish a fire signal from a trouble signal.

Objects of this invention are to provide  an
electrical system: which incorporates both man-
ually operated alarm stations and automatically
operated.detecting devices in the same initiating
circuit, which transmits coded signals, which
first transmits .a preliminary alarm either man-
ually or automatically and which subsequently
permits the manually sounding of a general
alarm, and fo provide such a system which is
dependable .and electrically self-supervising,
which is simple and economical to install and
maintain, and which advances the art of fire
alarm and deteetion generally.

In a broad aspect the invention contemplates
a signalling system comprising two conductors
and a resistor. connected in series with a power
source to-complete a continueusly energized dou-
ble loop initiating eirewit. Each of a plurality
of alarm stations is connected to transmit a sig-
nal by simultaneously opening both conductors
thereby to interrupt the initiating cireuit.. A.
signal is also transmitted by changing the re-
sistance ef the initiating circuit by intercon-
necting the conductors thereof by means of any
one of a plurality of detecting stations. A
switching element; responding to o first signal
from one of the stations, connects a preliminary
alarm cirecuit and. also @ time delay device in
a-general alarm circuit with the power source.
After the operation of the time delay device the
switching -element is responsiive. to subsequent
signals to energize both the preliminary and .
general alarm circuits;

In a different aspect the alarm cireuit or cir-
cuits are “energized from. the same or different’
power sources by the use of two switching ele-
ments. -One -of these switching  elemients con-
nects the alamu cireuit either-in response to s
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signal resulting from the interruption of the
initiating circuit by one of the alarm stations
or in response to the operation of a second switch~
ing element by a signal from one of the detect-
ing stations.

In 2 more specific aspect the switching element
or elements are relays each having one or more
contacts operated by a respective solencid in re-
sponse to signals from one of the stations. The
interruption of the initiating circuit by one of a
plurality of manually-operated alarm stations
deenergizes the solenoid of a signal relay con-
nected in series therewith to close three contacts
in the preliminary alarm circuit, general alarm
circuit and latching relay circuit respectively.
The decrease in resistance of the initiating cir-
cuit resulting from the operaticn of one of a plu-
rality of automatically operated code stations re-
sults in an increase in the current flowing there-
in so that the solenoid of a second relay is ener-
gized to release a detent restraining an automat-
ically operated code wheel. A normally closed
contact in series with the initiating circuit is
opened in respense to the rotation of the code
wheel thereby deenergizing the signal relay and
energizing the alarm circuit.

An additional feature is the closing of a nor-
mally open contact by the energization of a coil
of a latching relay circuit by the signal relay, to
connect a heater element of the time delay device
to the power source. A latching relay is provided
to maintain the contact in this position until
manually released. After a predetermined time
interval the rise in temperature resulting from
the energization of the heater element closes a
normally open heat responsive contact in the
general alarm circuit. )

Still another feature of the invention is the
possibility of deenergizing, with the first signal
in the above circuit, the signal relay solenoid so
that two of the normally closed contacts com-
plete the preliminary alarm and latching relay
circuits respectively, the general alarm circuit be-
ing not energized as it is interrupted by the open
heat responsive contacts of the time delay device.
After a time delay determined by the charac-
teristics of the time delay relay, the heat respon-
sive contact closes. A subsequent sighal from any
one of the manually operated code stations deen-
ergizes the signal relay a second time so that the
closing of the contacts completes both the pre-
liminary and general alagrm circuits.

These and other objects, aspects and features
will appear from the following description of two
practical embodiments illustrating the novel
characteristics of the invention. This description
refers to a drawing wherein:

Fig. 1 is the circuit diagram of one embodi-
ment; and

Fig. 2 a modification of part of the circuit ac-
cording to Fig. 1, indicating a second embodiment
of the invention.

As shown in Fig, 1, the initiating circuit of a
fire alarm system comprises a double loop of two
spatially parallei conductors {§ and §2. The ad-
jacent ends r{, 72 of these conductors are joined
with respective terminals of a terminal resistor
R the ohmic characteristics of which are adjust-
able. The opposite end of the conductor 1i is
linked directly with one pole of a power source
such as the battery B. The opposite end of the
conductor {2 is connected to one terminal of the
solenoid 3 of a first switching element such as
the relay St The initiating circuit is completed
to the opposite pole of the battery B through the
solenoid {3, a normally closed contact 14, a sole-
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4
noid 16 of a second switching element such as the
signal relay S2, and the wires 17 and (8.

Energization of the solenoid i3 closes a nor-
mally open contact 19 thereby to connect a sole-
noid 2{ to the battery B in a circuit including
solenoid 21 of a transfer station, the contact 19,
the conductor (1, the batitery B and the wires
18 and 22. The energization of the transfer sta-
tion solenoid 2 unlatches a spring biased detent
23 so that a spring actuated code wheel 24 rotates
to open the contact 14 and interrupts the initiat-
ing circuit in a manner analogous to that in which
a conventional manually operated alarm station
transmits a coded signal.

The initiating circuit can also be interrupted
by any one of a plurality of manually operated
alarm stations A. Each of these stations A in-
cludes a spring actuated code wheel 26 with a
cammed surface for opening the contacts 2Ta
and 276 in a predetermined code sequence and is
similar to a conventional alarm station with the
exception that the two contacts are used to open
both conductors {{ and {2 of the initiating cir~
cuit rather than a single series contact being used
to interrupt the circuit as is the usual practice.

Any number of automatically operated detect-
ing stations D can also be connected in the same
initiating circuit. Several such automatic sta-
tions are shown schematically in the drawing each
as having a normally open contact 28 which can
be closed by a heat responsive element 29 there-
by to complete a shunting connection between the
conductors {{ and 2. Any or all of these detect-
ing stations D can be replaced by devices with
normally open contacts operated directly or in-
directly when a fire occurs (for example by the
flow of water in a sprinkler system), or by a con-
tinuous line type detecting cable wherein the con-
ductors contact each other in response to a rise
in temperature as is shown in my Patent 2,185,944,

.or by any of the other well-known types of fire

detecting devices wherein a connection is com-
pleted in response to s change in ambient tem-
perature.

The signal relay 82 has three contacts 30a, 300
and 3$8c¢ opened conjointly by the energization of
the solencid 6. A preliminary alarm circuit and
a general alarm circeuit which will be deseribed
in detail hereinafter are energized by the closing

; Of contacts 28a and 30b respectively.

The conjoint closing of the contact 38¢ ener-
gizes a locking relay S3 by means of a circuit
including the relay coil 81, the normally closed
contact 30c, the wires 32 and (8, the battery B
and the wires i1 and 233. This energization of
the coil 2{ closes the contact 34a to connect a
heater element 2 of a thermal timer T or time
delay device of another type to the battery B by
means of the wires 35, 18, {{ and 35. A second

, contact 34b closes conjointly with 34a to provide
. a holding circuit'in parallel with the contact 30c

by means of the wires 37 and 38 and the normally
closed manually operated push button switch S4,
so that the power supplied to the heater element
h is not interrupted by the subsequent opening of
the contact 3%¢c. As will be recognized by per-
sons skilled in the art it is possible to replace
the holding contact and its associated circuit
with a mechanical latching arrangement to hold
the contact 34« in closed position until manually
released.

The preliminary alarm circuit referred to
above comprises one or more warning devices
such as the bells Gf or other audible or visual
signals which are energized from an auxiliary
power source such as the battery Bl through
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the wires 41 and 42 upon the closing of contact
88a. A plurality of additional warning devices
such as the bells G2 -are energized from the
battery B by means of the general alarm circuit
which -also includes the manually -operated
switch S8, the contact 30b, a timing element such
as the temperature responsive «contact 4% of the
thermal timer T and the wires 44, 18, 11 and 46.

Although this dees not provide as flexible a
circuit arrangement as that described above, it

is-possible to use one relay S2a. of the marginal

type combining the functions of relays Si and §2.
As is 'shown in Fig. 2, the relay 82¢ includes 3
solenoid 18a cennected in series with the initiat-
ing circuit. ‘The three contacts $8¢, 350 and %8¢
are connected in & similar manner and perform
analogous functions upon the deenergization of
the solenoid I8a tothe contacts 30z, 386 and %8¢
of the relay 82.. A nortally open contact 19a
is closed upon the fow of @ current equal to or
greater than 010 amperes in the solenoid 18a.

The -above described arrangements joperate as
follows:

In order to put the-alarm system in operative
condition the ‘terminal resistor R is adjusted so
that ‘the hattery B sends a ‘continuous low cur-
rent, in an actual -embodiment of approximately
006 - ampere, through +the initiating circuit
Bl R A 2| G 46— {T—148. ‘The scle-
noid 1§ of commerciglly available apparatus suit-
able for relay S1 (or the sclenoid 15q of the relay
S2a) requires 2 minimum pickup current of 010
ampere so that the -contact 19 ¢or 18a) is not
closed ‘upon ‘the flow -of the normal current
through the initiating circuit. Asthe sclenoid {8
tor 16a) of the signal relay $2 (or S2a) selected
for proper operation in this circuit requires only
005 ampere to pick up its-armature, the normal
the normally closed ‘contacts 30z, 30b-and $0c
thereby to interrupt the respective alarm and
locking relay ecircuits.

“When an alarm ‘s ‘sounded from ‘any one of
the ‘alarm -stations A, its spring ‘actuated code
wheel 26 is released. As the wheel 26 rotates,
its cammed ‘surfaces raise 'a follower and the
attached contacts 270 and 276 to interrupt the
current flowing in - the ‘initiating circuit -in
atcordance with'a preselected code signal. These
interruptions deenergize thecoil 16 (18a) thereby
closing ‘the contact 392 in correspondence with
the sequerice of “interruptions of the ‘code signal
50 that the preliminary ‘alarm -cireuit Bl—G{—
42—30n—44 i3 energized -and the code signal ‘is
sounded by the bells ‘Gii. The conjoint closing
of the contact 380 does not ‘sound the bell G2 as
the ‘general alarm circuit ‘G2-—&6—1 {—B—1{8—
44—-43—30b--585 is interrupted by the contacts
43 of the thermal timer T.

"The first closing -of the contact 33c completes
the circuiit 38e—34---33—1 [ —B-—{8—32 to ener-
gize ‘the -coil 31 -of ‘the locking relay -83.- The
resulting -closing of ‘the -contacts &%¢ and’'34b
completes. the “helding -circuit 8{—38§3—11—B—
18--38—S4—27-—34D to ‘maintain the energiza~-
tion of the coil 34 ‘after the contact 88c reopens,
and also ‘completes a heater -element circuit
h—340~-35-—11—B-~18-35 respectively, After
an-elapse 'of -2 vredetermined time ‘period, heat
from the heater element 7 of timing device T
raises the femperature ‘of the heat responsive
contacts 43 'so that they:close.

If the inspection ‘made -after the preliminary
alaym indicates thatia general alarm is hecsssary,
the tiearsst-alarm-station A ds tung. This sighal
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6
is sounded ion the preliminary alarm system as
described above. With the contact 43 closed, the
contact 38b is closed conjointly to complete the
general alarm circuit so that the bells G2 .gre
also sounded in response ito the code signal. The
push button S4 and the manuslly operated switch
85 are provided to open the holdihg coil wcircuit
and the general alarm circuit respectively.

When g detecting station is subjecied to an
elevated ambient temperature, its normally open
contacts are actusted shunting the terminal
resistor R so that a current of greater than 010
ampere flows through the solenoid 13 (or 16a).
The correlated contact 19 ‘tor 18a) ‘completes the
cireuit 18——2{—22—1{—B—18. The -energiza-
tion of the solenoid 21 unlatches the spring
actuated code wheel 28 whereby ‘the -contact 14
interrupts the initiating circuit o sound a coded
alarm in a manner analogous to the operation
of a -manually operated alarm station - as
described above.

When the above-described initiating circuiit is
used the operation of any detecting station does
not interfere with the transmission of a coded
signal from any alarm station. As can be read-
ly seen from the drawing, the interrupting of
both conductors at any position in the loop re-
sults in interrugtion of the initidting circuit ir-
respective of the location of o shunting -connec-
tion so that the conjoint opening of the contacts
27q and 2Tk always interrupts the current fAow-
ing through the relay 82 thereby to transmit the
coded gignal. ' As the alarm system ‘is operative
at all times it can also be used to sound the gen-
eral alarm -of any manwal alarm station regard-
less of whether the preliminary alarm was sound-
ed by a manual or by an automatically operated
station.

I claim:

1. Afire alarm system of the type having a plu-
rality of alarm stations for interrupting s -con-
tinuously energized initiating circuit to transmit
a signal, comprising a power source, a sigral
lay having a sclenoid conmnected in the ‘initinit-
ing cireuit and three contacts -opened by the en-
ergization of said solenoid; a preliminary -alarm
circuit; a general ailarm eircuit having a4 nor-
mally open heat responsive coentact -connected
in series therewith, each -of saidl alarm circults
including a warning device energized from ‘the
pewer source by the -closing of ‘a respective cne
of said contacts; a locking relay inciuding a nor-
mally open contact, a -coil energized from said
power source by the third signal relay cortact
to close the normally open contact, and latching
means for maintaining the nermally osen con-
tact in the ‘closed position until manuvaliy re-
lezsed; and a time-delay deviece including & heat-
er element energized from said power source by
closing of the latching relay contact to actuate
said heat responsive contact after a ‘predeter-
mined time-interval so that ‘the first signal from
any one of said alarm stations energizes the pre-
liminary alarm ‘circuit 'warning-device and +the
timing element starts said time interval and sig<
nals subsequent to the elapse of the tinve inberval
energize the warning devices ia both the pre-
liminary-and general alarm circuit., ’

2. A fire alarm system -of thetype continususly
ensrgized by a ‘power source, comprising npr
liminary alarm -circuit, @ 'general alarm -circuit
including -a time delay device operating o pr
determined ‘period after ‘being energized
said ‘source and a warning device, an i
cireuit imcluding two-wires and @ resisior ¢
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nected in series with said power source, one or
more manually operated alarm stations, each
having two contacts for transmitiing a signal by
simultaneously opening both of said wires there-
by to interrupt said initiating circuit, one or more
automatically operated detecting stations inter-
posed with said alarm stations in said initiating
circuit, each adapted to transmit a signal by in-
terconnecting said wires thereby to change the
resistance of said initiating circuit, said initiat-
ing circuit being arranged as a double loop with
at least one contact of each alarm station dis-
posed between said power source and the inter-
connection between said wires made by any one
of said detecting stations, and a switching ele-
ment energized from said initiating circuit and
having a plurality of contacts operated by a sig-
nal from any one of said stations, two of said
switching element contacts operating in response
to a first signal to energize the time delay de-
vice and the preliminary alarm circuit respec-
tively from said power source, and a third switch-
ing element contact operating in response to sig-
nals from manual stations subsequent to the
elapse of the timing period of said timing device
to complete a circuit including the timing device
for energizing the warning device from said power
source, said preliminary alarm eircuit being en-
ergized by the simultanecus operating of its cor-
related contact.

3. A fire alarm system of the type continuously
energized by a power source, comprising an alarm

“circuit having a warning device, an initiating
circuit including two wires and a resistor con-
nected in series with said power source, one or
more alarm stations, each having two contacts
for transmitting a sighal by simultaneously open-
ing both of said wires thereby to interrupt said
initiating circuit, one or more detecting stations
interposed with said alarm stations in said ini-
tiating circuit, each adapted to ftransmit a sig-
nal by interconnecting said wires thereby to
change the resistance of said initiating circuit,
said initiating circuit being arranged as a double
loop with at least one contact of each alarm sta-
tion disposed between said power source and the
interconnection between said wires made by any
one of said detecting stations, and a switching
element connected in said initiating circuit and
having contacts operated to connect sald warn-
ing device to said power source in response either
to the interruption of the initiating circuit by
a signal from said alarm station or to the change
in resistance of the initiating circuit by said
detecting station,

4. A fire alarm system of the type continuously
energized by a power source comprising an alarm
circuit having a warning device, an initiating cir-
cuit including two wires and a resistor connected
in series with said power source, one or more
alarm stations, each having two contacts for
transmitiing a signal by simultaneously opening
both of said wires thereby to interrupt said ini-
tiating circuit, one or more detecting stations in-
terposed with said alarm stations in said initiat-
ing circuit, each adapted to transmit a signal by
interconnecting said wires thereby to change the
resistance of said initiating circuit, said initiat-
ing circuit being arranged as a double loop with
at least one contact of each alarm station dis-
posed between said power source and the inter-
connection between said wires made by any one
of said detecting stations, a first switching ele-
ment responsive to signals from any of said de-
tecting stations to open said initiating circuit,
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and a second switching element connected in said
initiating ecircuit and having contacts operated
to connect said warning device to said power
source in response to a signal from either the
first switching element or any one of the alarm
stations.

5. A fire alarm system of the type continuously
energized by a power source comprising an alarm
circuit having a warning device and contacts for
connecting said warning device to said power
source, an initiating circuit including two wires,
a resistor, and a relay solenoid for actuating said
contacts connected in series with said power
source, one or more manually operated alarm
stations, each having two contacts for transmit-
ting a signal to said solenoid by simultaneously
opening both of said wires thereby to interrupt
sald initiating circuit, and one or more auto-
matically operated detecting stations interposed
with said alarm stations in said initiating cir-
cuit, each adapted to transmit a signal to said
solenoid by interconnecting said wires thereby
to change the resistance of said initiating cir-
cuit, said initiating circuit being arranged as a
double loop with at least one contact of each
alarm station disposed between said power source
and the interconnection hetween said wires made-
by any one of said detecting stations, said sole-
noid operated contacts being actuated in response
fo signals from any one of said stations thereby
to energize the warning device from said power
source.

6. A fire alarm system of the type continuously
energized by a power source comprising an alarm
circuit having a warning device and g first relay
contact for connecting said device to said power
source, an initiating circuit including two wires,
a resistor and a marginal relay solenoid for clos-
ing said contact when deenergized connected in
series with said power source, one or more
manually operated alarm stations, each having
two contacts ior transmitting a coded signal to
said solenoid by simultaneously opening both of
said wires thereby to interrupt said initiating
circuit, one or more automatically operated de-
tecting stations interposed with said alarm sta-
tions in said initiating circuit, each adapted to
transmit a continuous signal by interconnecting
said wires thereby to change the resistance of
said initiating circuit, said initiating circuit being
arranged as a double loop with at least one con-
tact of each alarm station disposed between said
power source and the interconnection between
said wires made by any one of said detecting
stations, an automatically operated transfer sta-
tion for interrupting said initiating circuit to
transmit a coded signal to said solenoid, and a
second relay contact closed by the energization
of the solenoid by a continuous signal from any
one of the detecting stations to operate the trans-
fer station, said first relay contact being actuated
to energize the alarm circuit from said power
source upon deenergization of the solenoid by
interruption of the initiating circuit by a coded
signal from either the transfer station or from
any one of the manually operated stations.

7. A fire alarm system of the type continuously
energized by a power source comprising an alarm
circuit having a warning device and a contact for
connecting said device to said power source, an
initiating circuit including two wires, a resistor,
a relay solenoid for closing said contact when de-
energized and a second relay solenoid connected
in series with said power source; one or more
manually operated alarm stations, each having
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two contacts for transmitting a coded sighal by
simultaneously opening both of said wires there-
by to interrupt said initiating circuit; one or
more automatically operated detecting stations
interposed with said alarm stations in said ini-
tiating eircuit, each adapted to transmit a con-
tinuous signal by interconnecting said wires
thereby to decrease the resistance of said initiat-
ing cireuit; said initiating circuit being arranged
as a double loop with at least one contact of each
alarm station disvosed between said power source
and the interconnection between said wires made
by any one of said defecting stations; an auto-
matically operated trip station for interrupting
said initiating circuit to transmit a coded signal
to the first solenoid; and a second relay contact
closed upon the energization of the second sole-
noid by a continuous sighal from any one of the
detecting stations to operate the trip station, said
first relay contact being actuated to energize the
alarm circuit from said power source upon de-
energization of the first relay solenoid by the
interruption of the initiating ecircuit by a coded
signal from either the trip station or from any
one of the manually operated alarm stations.

8. A fire alarm system of the type having a
plurality of alarm stations for interrupting a
continuously energized initiating circuit to trans-
mit a signal, comprising a preliminary alarm
circuit, a power source for energizing said circuit,
a general alarm circuit including a warning de-
vice and a time delay device operating a pre-
determined period after being energized from
said source, and a switching element energized
from said initiating circuit and having a plurality
of contacts operated by a signal from any one of
said stations, two of said contacts operating in
response to g first signal to energize both the time
delay device and the preliminary alarm circuit
from said power source, the third contact operat-
ing in response to signals from manua] stations
subsequent to the elapse of the timing period of
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said timing device to complete g circuit including
the timing device for energizing the warning
device from. said power source, said preliminary
alarm circuit being energized by the simultaneous
operating of its correlated contact.

9. A fire alarm system of the type having a
plurality of alarm stations for interrupting a
continuously energized initiating circuit to trans-
mit a signal, comprising a power source; s signal
relay having a solenoid connscted in the initiat-
ing cireuit and three contacts opened by the
energization of said solenoid; a preliminary alarm
circuit; a general alarm circuit, each of said
alarm circuits including a warning device ener-
gized from the power source by the closing of a
respective one of said signal relay contacts, a
time delay device including contacts connected
to the warning device in the general alarm circuit
and a timing element for operating said device
contacts a predetermined period after being
energized from the power source by said third
signal relay contact so that the first signal from
any one of said stations energizes the preliminary
alarm circuit warning device and the timing
element to start said time interval and signals
from any one of said alarm stations transmitted
subsequent to the elapse of the period energizing
the warning devices in both the preliminary and
general alarm circuits.

WILLIS GERALD HOLMES.

BREFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
484,140 Cortland . _______ Oct. 11, 1892
1,239,381 Francis o—oo_o.__ Sept. 4, 1917
1,536,191 Derby May 5, 1925
1,536,192 Derby e May 5, 1925
1,977,121 Ekman e Oct, 16, 1934




