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To all whom it may concermn.:
Beitknown that I, ALBERT . CROSS, a citi-
zen of the United States, residingat New York

city, in the county and State of New York,

have invented a certain new and useful Im-
provement in Thermostatic Auxiliary Fire-
Alarm Systems, of which the following is a
specification. .

My invention relates to various new and
useful 1improvements in auxiliary fire-aiarm
systems which will operate to automatically

irip or otherwise actuate the starting or con-

trolling mechanism of a street-box tosend in
an alarm, but which may also be provided
with means by which the street-box may be
manually operated from one or more points
on the auxiliary cireuit.

- In carrying out my invention I provide
a suitable thermostatic or ecompound wire
which is included in the auxiliary eircuit and
which is extended throughout the dwelling,
warehouse, or other building to be protected,

- but being preferably exposed as much as pos-
- s1ible, so as to be subjected to any fire which

may be started. This wire may be of any

‘well-known construction; but preferably it

- comprises a compound conductor consisting,
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lirst, of a copper core; second, a layer of a
tusible metal surrounding said core; third, a
layer of insulation, preferably textile in char-
acter, surrounding the fusible wire; fourth,
a plurality of conductors generally arranged
spirally around the outeide of such insula-
tion, and, finally, an outer sheathing of any
sultable character. The layer of insulating
material between the fusible metal and the
plurality of conductors is of a textile char-
acter, as explained, so that under the effect
of heat the fusible metal may melt and per-
colate through the interstices of such insu-
lating layer to short-circuit the interior con-
dueting-core and one or more of the outer con-
ductors. | | o

In its simplest form my invention will com-
prise a suitable thermostatic or compound
wire directly included in an open-circuit aux-
lliary system and arranged throughout the
building to be protected, whereby upon the
starting of a fire the heat thereof will melt
the fusible metal, short-circuiting the two

conductors, thereby bridging the auxiliary |

to actuate the street-box.

| circuit and starting the street-box. Such a

system obviously may also include switches
arranged at proper points and by which the
atuxiliary circuit may be closed by hand for
operating the street-box. Preferably, how-
ever, my invention is applied in connection
with a closed-circuit system, as is now com-
mon, such systems being preferable owing to
the faecility with which breaks or other de-
rangements may be automatically detected
by mechanism familiar to those skilled in the
art. With a closed-circuit system T combine
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with a compound or thermostatie wire a third

wire made of fusible metal and which will be
extended throughout the building, preferably
parallel with the compound wire, the third
wire being normally closed in the auxiliary
circuit on a small gravity-battery insufficient
One conductor of
the compound wire in a closed-circuit system
is connected with one pole of the main bat-
tery, the other pole of which is connected to
one side of the auxiliary system, and the other
conductor or conductors of the compound
wire being connected to the other side of the
auxiliary system. Suitably-arranged manu-

ally -operated switches are provided which

normally complete the circuit through the
third wire to maintain the auxiliary circuit
closed through the gravity-battery, but each
of which is adapted to make contact with con-
tact-plates connected to the same conduector
of the compound wire as the main battery.
In this way the street-box can be tripped from
the auxiliary system by operating any one of
the switches to first break the circuit through
the third wire and to then complete the cir-
cult through the main battery and a part of
the compound wire, as will be explained. In
the event of a fire the third or fusible wire
will first be melted to break the circuit at

‘that poinf, and the heat will then cause the

fusible metal of the compound wire to melt
and percolate through the textile insulating
layer to short-circuit the two conductors there-
of, throwing the main battery into the auxil-

1ary circuit and operating automatically the

street-box. By meansof myinvention, there-
fore, it will be seen that provision is made by
which an alarm may be automatically trans-
mitted to the sfreet-box by a fire occurring in
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any room or at any point of the building or

dwelling instead of at frequently remote and
isolated points, as is the case when separate
thermostats are employed.

1t will furthermore be seen that by means
of my invention all thermostatic contacts are
dispensed with, which have heretofore been a
source of objection, asthey become corroded
and covered with dust and frequently fail to
operate.

Finally, my invention is of advantage in
that the street-box is automatically operated
only in the event of a very material rise in
temperature, whereas with thermostats as
now constructed they are liable to operate at
temperatures which are well within the safety
limits.

In the accompanying drawings, Ifigure 1
illustrates, diagrammatically, my present im-
provements applied to asimple type of closed-
cireuit auxiliary fire-alarm apparatus; and
Fig. 2is a cross-section, on an enlarged scale,
of the preferred form of thermostatic or com-
pound wire employed.

Referring first to Ifig. 2, 1 represents an
electrical conductor, around which is placed
a layer or coating 2 of asuitable fusible metal.
3 is an insulated layer, made, preferably, of
textile material, and 4 4 are small conduct-
ing-wires which are preferably spirally wound
upon the latter. The entire cable is covered
by a sheathing 5 of insulating material and
of any suitablecharacter. Compound orther-
mostatic wire of the type referred to isa well-
known article of manufacture, and 1 do not
claim the same per se. |

Referring to I¥ig. 1, 6 6" represent the wires
of an auxiliary circnit on the outside of a
building, extending to a street-box 7, the sald
auxiliary circuitincludinga magnet Sorother
mechanism for tripping, starting, or control-
ling the box. 9 isa third wire, made of suit-
ablefusiblemetal,eitherbareorinsulated,and
extended throughout the rooms or through
the exposed portions of a dwelling,warehouse,
or other building. This wire normally closes
the auxiliary circuit 6 6" through a small
agravity - battery 9', which is insufficient to
start the box, but which may be employed
for the usual testing purposes or for indicat-
ing in any suitable and approved way any
derangements in the auxiliary cireuit within
or outside of the building, as I shall describe.
In the circuit 9 may be placed one or more
switches 10 within suitable auxiliary boxes,
which switches are adapted to be pulled by a
ring 11, as is now common, the said switeh
passing in its movement from the contact-
plate 12 of the civeuit 9 to the contact-plate
13. The switeh in passing between these
contact-plates may make contact with a third
plate when it is desired to effect a return-sig-
nal at the auxiliary box, as i1s now common
with systems of this kind.

In Fig. 1 the compound thermostatic wire
is illustrated generally at 14, the two con-
ductorsbeing designated, respectively, 1o and
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16 and being distinguished by lines of dif-
ferent thicknesses. This compound or ther-
mostatic wire is extended throughout the
building parallel with the fusible wire 9 and
preferably close to the same. If desired, the
fusible wire 9 may be wrappedloosely around
the compound wire, or it may be otherwise
secured to the same. The conductor 15 1s
connected by a wire 17 to one pole of the
main battery 18, the other pole of that bat-
tery being in series with the gravity-battery
9' through a wire 19. The other conductor
16 of the compound or thermostatic wire is
connected to the strect-wire ¢’ of the auxil-
iary circuit. The plates 13 are connected by
wires with the conductor15 of the compound
or thermostatic wire.

The operation of my improved auxiliary
fire-alarm system is as follows: Normally the
cireuit extends from the street-box, wire 0,
oravity-battery 9, wire 9, contact-plates 1=,
switch-arms 10, and wire ¢ back to the box,
including the starting-magnet § or other de-
vice. Thecurrent of the battery 9 will hence
constantly affect the line and may be eni-
ployed in any well-known way for test pur-
poses or for indiecating breaks or derange-
ments therein. YWhen an alarm 1s to be sent
in manually at any auxiliary box, the ring
11 will be pulled, moving one of the switch-
arms 10 from the plate 12, breaking the cir-
cuit 9, and closing the circuit through the
main battery through the plate 13, the cir-
cuit through the main battery therefore ex-
tending from the box, wire 0, gravity-bat-
tery 9/, wire 19, main battery 18, wire 17,
conductor 15, plate 13, switch-arm 10, and
street - wire 6 baclk to the box. 'T'he cur-
rent of the main battery will be sufficient to
trip the box in any suitable way to send in
the alarm. In the eventof fire or an abnor-
mal rise in temperature the fusible wire will
irst be ruptured by the heat, operating in the
same way as by the breaking of that circuit
by moving the switch-arm 10 from the con-
tact-plate 12,
pound wire will also melt, and, percolating
through the interstices of the insulated layer
3, will short-circuit the conductors 15 and 10,
so that the main battery will be thrown into
the circuit with the box to actuate the same.
This eircuit, it will be noted, will extend from
the box 7, street-wire 6, gravity-battery 9,
wire 19, main battery 18, wire 17, conductor
15, across the bridge formed by the melting
of the fusible metal to the conductor 16, and
street-wire 6’ back to the box.

In the Gamewell auxiliary fire-alarm sys-
tem, with which my invention is adapted forv

use, the auxiliary cireuit is arranged to be

broken at the street-box immediately after
the box commences to operate, in order that
a return-sienal may be transmitted to the
auxiliary box and the operator thereat may
know that the signal has been received and
is being transmitted by the street-box. After

| the street-box has sent inthesignal, however,

The fusible metal 2 1n the com--
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“the street-box to be reset.

“a bell 24.

-

616,082 | | X

the auxiliary ecircuit is redéstablished, and
when the tripping-magnet 8§ has been reset

the auxiliary cireuit is ready for further op- |

eration. Incasetheauxiliaryecircuithasbeen
manunally operated the return of the switches

10 to close the circunit 9 through the oravity-

battery will enable the operating-magnet 8 at
When, however,
the auxiliary circuit has been actuated auto-
matically by a fire, the circuit through the
main battery will be maintained closed be-
tween the conductors 15 and 16 and it will be
impossible to reset the magnet 8, or if that
magnet were reset the street-box would be

again immediately operated. With this type

of apparatus, therefore, I make use of a relay
20 which is included in the cireunit 9 in each
auxiliary system—as, for example, between
the gravity-battery 9" and the wire 19. The

relay 20 is provided with an armature 21,

pivoted at 22, which may make contact with
a back stop 23 to close a local circuit th rough

20 18 a support carried by the yvoke of the
relay-magnet, and 26 is a lever pivoted in said
yoke, the lower end of said lever working be-
tween the two coils of the relay. The said
lever carries an insulated stud 27, mounted
on an adjusting-serew 28, which stud forms a
front stop for the armature 21. A locking-
lever 29 is pivoted on the support 25 and is
normally elevated by a spring 30, coiled

- around ite pivot. The said locking-lever car-

40

ries a stud 31 at its forward end, which en-
gages in a noteh 32 in the lever 26, so as to
lock said leverin the normal position shown.

99 18 a heavy spring-contact, and 34 a light
spring-contaet, insulated from each other at
their rear ends, but normally making contact

at their forward ends through the two con-

tact-pieces 35, asshown. Thespring-contacts
33 and 34 are normally maintained in en aage-

- ment by meansof a pin 86, carried on the lever

15

5

1O

=0, near its lower end. The said spring-con-

tacts 83 and 54 are in series with the coils of

the relay-magnet and the conductor 9.
By the use of a relay arranged as shown it

will De observed that the normal closure of
the eircuit 9 through the gravity-battery will

>

energize the relay suf
armature in contact with the insulated front
stop 27, breaking the local circuit through
the bell 24. If, however, this eircuit becomes
accldentally broken or otherwise deranged,
S0 as to deénergize the relay 20, the armature

21 will be engaged with the back stop 23 to

close the cireuit through said bell and thereby

-@1ve a notification of this faect.

In operating the auxiliary system the elo-
sure ol the circuit through the main battery
will, in addition to tripping the street-box, en-
ergize the relay 20 sufficiently to cause its ar-

~mature to trip the lever 26 from the latch 29,

sald latch therefore moving upwardly on its
pivot. This movement will not break the
circuit between the spring-contacts 33 and
o4, as will be obvious. When, however, the

ciently to maintain its

cireuit is broken at the street-box, the relay

20 will be deénergized, allowing the arma-

ture 21 to be retracted, whereupon the spring-
contacts 83 and 34 will separate to break the
auxiliary circuit at that point, and the said
auxiliary eireuit will not be reéstablished un-
til the spring-contacts 33 and 34 have been
agaln engaged, and are held in this position
by the locking of the lever 26 by means of
the locking-lever 29. It will thus be seen
that when the auxiliary cirenit is operated
automatically and the conductors 15 and 16
are short-circuited, the auxiliary ecireuit will
be broken at the relay 20, so as to allow the
auxiliary magnet of the street-bhox to be re-
set, after which the fused section or sections
of the auxiliary circuit may be repaired and
the cireult put in condition for further use.

Having now described my invention, what
I claim as new, and desire to sccure by Letters
Patent, is as follows:

1. In an auxiliary fire-alarm system, the
combination with a street-box, of a normally-
closed auxiliary eircuit including a section of
fusible wire extending throughout a build-
ing, and a compound or thermostatic wire ar-
ranged parallel to said fusible wire and nor-
mally disconnected from the auxiliary cir-
cuit, substantially as set forth.

2. In an auxiliary fire-alarm system, the
combination with a street-box, of a normally-
closed auxiliary circuit including a section of
fusible wire extending throughout a build-
ing, a compound or thermostatic wire ar-
ranged parallel to said fusible wire and no-
mally disconnected from the auxiliary eir-
cuit, and a main battery eonnected to said
thermostatic or compound wire, substantially
as set forth.

5. In an auxiliary fire-alarin system, the
combination with a street-box, of a normally-
closed auxiliary circuit in which is included
a section of fusible wire, a manually-oper-

fusible wire, a compound or thermostatic wire
arranged parallel with the fusible wire and
normally disconnected from the auxiliary cir-
cuit, and a contact-plate with which said
switch may make contact connected to said
compound wire, substantially as set forth.

4. In an auxiliary fire-alarm system, the
combination with a street-box, of a normally-
closed auxiliary circuit in which is ineluded
a section of fusible wire, a manually-oper-
ated switch for breaking the cireuit of said
fusible wire,a compound or thermostatic wire
arranged parallel with the fusible wire and

normally disconnected from the atxiliary eir-

cuit, a contact-plate with which said switeh
may make contact connected to said com-
pound wire, and a main battery conneected

to said compound wire, substantially as set

torth. |
5. In an auxiliary fire-alarm system, the

combination with a street-box, of a noermally-

closed auxiliary circuitincluding a section of

 fusible wire extending through a building, a
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compound or thermostatic wire arranged par-
allel to said fusible wire and normally discon-
nected from the auxiliary circuit, and a relay
in the auxiliary circuit controlling a local cir-
cuit in which is included a signaling device,
substantially as set forth. |

5. Inanormally-closed auxiliary fire-alarin
system wherein the auxiliary eireuit 1s broken
at the street-box after the latter has started,
{he combination with a street-box, of a nor-
mally-closed auxiliary cireunit including a sec-
tion of fusible wire extending throughout &
building, a compound or, thermostatic wire
arranged parallel to said fusible wire and nor-
mally disconnected from theaunxiliary cireuit,
a, main battery counnceted to said thermo-

static or compound wire, a relay in the aux-

iliary circuit, and a circuit-breaking device |
in the auxiliary cireuit controlled by said ve- :
lav, substantially as set forth.

7. In anormally-closed auxiliary fire-alarm
system wherein the anxiliary eiveuitis broken

at the street-bDox after the latter has started,

' the combination with a street-box, of a nor-

mally-closed auxiliary circuitincluding a sec-
tion of fusible wire extending throughout a

building, a compound or thermostatic wire
arranged parallel to said fusible wire and nor-
mally diseconnected from the auxiliary circuit,

a main battery connected to said thermo-
static or compound wire, a relay in the aux-

iliary cireuit, a civeuit-breaking device 1n-

cluded in the auxiliary eircuit, and a tripping
device controlled by said relay for breaking
the auxiliary circuit at the relay when the
auxiliary cireuit is broken at the street-box,

substantially as set forth.

This specification signed and witnessed this

- 27th day of May, 15Us.

ALBERT TI. CROSN.

Witnesses:
Jxo0. IR, TAYLOR,
FraNK L. DyEnR.
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