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UNITED STATES

PaTeENT OFFICE.

'ROBERT G. CALLUM, OF WASHINGTON,

DISTRICT OF COLUMBIA, ASSIGNOR

TO THE CALLUM FIRE SIGNAL COMPANY, OF WASHINGTON, DISTRICT

OF COLUMBIA.

FIRE—ALARHM-TELEGRAPH SYSTEM.

SPECIFICATION forming pmt of Lettels P&tent No. 706,384, dated August 5, 1902.
Auplma’umn filed October 5, 1899, Renewed J&nmry 11,1902, Serial No. 89,338, (No mndel)

To all whony it may concer:

Be it known that I, ROBERT G. (JALLU\I a
citizen of the United States residing at Wa%h-
“ington, in the District ot Columbia, have in-
5 vented certain new and useful Improvements
in Fire-Alarm-Telegraph Systems; and I do

declare the following to be a full, clear, and

exact deseription of the mventlon such as
‘will enable others skilled in the art to which

10 it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters and figures of refer-
ence marked thereon, which fmm a part of
this specification. -

15 My invention relates to that class of fire-
alarm systems which are used for the protec-
tion of buildings by placing therein in suit-

~able placea—-—-—such as rooms, halls, &e.—auto-
matic signal - Dl'ansmitting' meehanisms con-

20 nected electrically in series with a central
office, which will transmit to said office a first
or warning signal, indicating that the tem-
perature in the vicinity of one of the auto-
matic signal-transmitting mechanisms is ab-

25 normally high, having reached a predeter-

mined degree of heat, followed by a second

or fire signal should the temperature con-
tinue to increase until it reaches a higher pre-
determined degree. In my system one or
more buildings may be included in a single
closed main eircuit with the central office, the
latter containing such signaling and record-
ing instruments as are commonly used in fire-
ala,rm systems. The central office may be in
the protected building or in a separate build-
ing, “with lines radiating to all parts of the
muunicipality. Also mc,luded in the main cir-
cuit with the signal mechanisms will be.a
number of fire- a]arm boxes placed within and
without each building in conspicuous and
public places, which are to be operated man-
ually by any person who discovers a fire. An
electucdll} operated fire-alarm box will be
placed in each building on the main cireuit.

45 The automatic mec]mmbms one or more of
which will be placed on E‘d.(,h floor, in the cel-
lar, basement, coal-bin, wa,ste-room, furnace-
room, and all other places wherein fire is likely
to oceur, consist each of two separate parts, a
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operating and controlling devices.

'posmon from that “shown in Fig. 2.

| thermostat and a box containing a series of 5o

circuit - interrupting or signal -transmitting
mechanisms, arranged to be operated by
clock-trains for sendmw signals over the main
circuit to the central o ﬁce and controlled in
their movements by the thermostat opening 55
and closing local circuits from a battery situ-
ated within the building. The transmitted
signals differing with each mechanism, the
exciting cause aetlnn' on the bhelmostdt to
send in a signal is dccumtely located. From 6o

the battery two circuits lead to each thermo-

stat, one being an open circuit, the other a
closed one, the arrangement of the thermo-
stat being such that a rise in temperature be-

yond a pr edetermined point will first open the 63

closed circuit, sending a warning-signal to
central ofme, which, 1f not antended to and
the temperature continues to inerease, the
open circuit will be closed and a second S1g-
nal sent through the electrically - operated 7o
fire-alarm box, calllnw out the fire depart-

ment.

Another part of my invention relates to

‘means for warning the central office when the

local battery debemomtes or ceases to act or 75

when a local closed circuit wire has become

broken, cut, or disconnected from any part of
the mechamsm |
In the drawings, Figure 1 is a dlawmmmatm

viewof my 1mp10ved fire-alarm bystem show- 8o

ing the central office with its instruments,

.several floors in a buailding, each floor being

provided with my improved automatic swna,l-
transmitting mechanism, and the several Op-
erating-circuits. Fig. 2 1s a view of the in- 3j
terior of the box or casing containing the sev-
eral signal-transmitting mechamsms and the
Figs., 3
and 4 are detail views of certain parts of the
signal-transmitting mechanism in a different go
Fig. 51s |

a view of a thermostat as arrange’d- to be used

in connection with my invention, and Fig. 6

is a diagram of a building, bhOWlDﬂ‘ a previ-

~ously- installed open-circult annunclator wir- 93

ing with my system in part applied thereto.
Referrmw first to Fig. 1, A indicates a cen-

tral office, which may l)e the headquarters of
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office, containing a local battery 1, relay 2,
call-bell 3, and register 4, all of the usual
form, they being connected in series in an

open cireuit 5, adapted to be closed when the
~current through the relay-magnet is broken.
A ciosed cireuit 6, which constitutes the main

line, extends between the central office A and
the building or buildings B to be protected.
Included in the main-line circuit 6 is a bat-
tery or other generator 7 and the magnet of

. the relay 2, situated in the central office, and
- the antomatic mechanisms and fire-alarm

20

boxes sitnated in various parts of the build-
ingor buildings B, each antomatic mechanism

consisting of two independent parts, the sig-
nal-transmitting mechanism and the ther-

mostat. - -
Referring first totheimproved form of ther-

mostat illustrated in detail in Fig. 5, it will

there be seen that I indicates a case within

which a compensating thermostat-coil I’ of !
- well-known form isheld stationary atitslower

end, its upper end being fastened to a toothed

sector I% attached to a short shaft I3, pivoted

in suitable bearings secured to the case I.
The expansion and contraction of the coil by
changing temperature causes the sector to

~ oscillatée and turn a pinion I on a shaft I°,

30

carrying a hand or pointer I8 on the front side

or face of the case I, which moves over a scale

- onsaid face, indicating the degree of tempera-

ture. Aninsulating-block K, fastened to the

~case I, has secured thereto two depending

35

arms K’ K®and a spring-finger K2, extending

- downwardly betweenand belowthelowerends

40
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of the arms K' K3, which are provided, respec-

tively,with adjusting-screws %' %3, Thescrew

k'isnormally in contact with the spring-finger
K% aspaceinterveningbetweensaid fingerand

the screw k3, which is increased or decreased
as the screw is turned. A pin ¢, projecting
from the sector 12, is arranged to strike the
lower end of the spring-finger K? as the tem-

perature rises, and acting on the coil I' turns

the sector I in the proper direction. By ad-

justing the screw k' the spring-finger will

break the closed circuit through wires 50 at
any degree of temperature desired and close
the open circuit through wires 60 at any

higher degree, the point being determined by

the position of the screw /3. -
"~ Thesignal-transmitting mechanism C (illus-
trated in Figs. 2, 3, and 4) is formed of two
successively-acting clock-trains D E, similar
to each other in all respects.
a frame 10, in which is journaled a winding-
shaft 11, carrying a driving-spring and aspur-
gear 13. A shaft 14, on which is fixed a pin-
ion 15, driven by the spur-gear 13, extends
through the upper frame-plate and carries a
notched circuit-breaking disk, the one on the

clock:train D being numbered 16, while that

on the train E is numbered 17. The number
and grouping of the notches on each disk in-

Hach train has |

el Ny
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a city fire department or other designated [ shaft 19 in each train is turned ‘by a gear-

wheel 22 on the shaft 14 meshing with a pin-
ion on said shaft 19, which also carries an
escape-wheel 20. - Pallets 239 and 23° engage,
respectively, the escape-wheels 20 of the

clock-trains D E and retard their movement.

A handle 24 or other means for winding the

driving-spring of each clock-train is attached

to the shaft 11, less than one turn of the han-
dle being required to wind the spring suffi-
ciently for rotating the notched disks 16 17
the necessary number of times. Above the

clock-train D is fixed an electromagnet G, the

armature of which is attached to one arm of
a bell-crank lever g, pivoted at ¢’. The other
arm of the bell-crank lever extends across
the electromagnet and has a downwardly-ex-
tending portion ¢? which projects into the
path of a finger 24 on the pallet 23% and stops
the train D when the circuit through the
magnet (= is closed, but which falls when the
circuit is opened, thus releasing the finger
and train D, which then operates to turn the

notched disk 16 and send its signal-number
-to central office through a contact-finger 169
After the clock-train

in the main circuit 6.
D hassent in its signal-number and before it
runs down a pin 25, projecting from a disk
26, rotating with the winding-shaft 11, rocks
a lever 27, pivoted at 28, disengaging the pal-

let 23° of the clock-train E, which until this

time had been held against movement by the
lever 27 engaging a finger 24¢, projecting from
the pallet. The notches in the periphery of
disk 17, which are arranged differently from
those on disk 16, will cause a different signal
to be sent to the central office through the
contact-finger. 17° and the main line. The
clock-train ¥, which is designated the *‘ bat-
tery-signal,” is used to warn the central of-
fice whenever the local battery X in the build-
ing B has deteriorated to such an extent as
to be inoperative or when a wire has been cut,
broken, or become disconnected. The clock-
train B differs from D and E in the fact that

‘two insulated contact-fingers 18* and 18° lie

in contact with the notched disk 18, one of

which fingers, 18%, is connected electrically.

by wire 6* to the contact-finger 164, while the
other one, 18° is connected directly to the
mainline6. The clock-train Fisheld against
movement by means of a finger 24!, attached
to pallet 23%, resting on one arm 2’ of a bell-
crank lever Il', its other arm A? carrying the

armature of an electromagnet H in a closed

local cireuit 30. Depending from the pallet
231 is a finger J, its lower end being in such
relation to the arm 7' thatitis free to vibrate
when the circuit through the magnet H is
closed; but as soon as the circuit is broken
the armature falls by gravity, turning the
elbow - lever H' and bringing the notched
edge of arm /' into contact with finger J
stops the train D. As the arm A’ moves for-
ward to engage the finger J the finger 24f is

dicate the signal sent to the central office. A Il released and the train I rotates, sending in
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to the central office its signal-number to call [ from instrument C, the signal being usually

attention to the fact that somethlnn' IS wrong

in the building B.
In the o_perﬂttlon of my system the nor-
5 mally closed main circult which extends from
the central office, where are placed the signal-
receiving instruments, to the building or
buildings designed to be protected from fire,
the wire 6, which forms a part of the main
1o circuit, connects the main battery or gener-
ator 7 to the relay-magnet of the signal-re-
ceiving insfruments, from whence it passes
to the building DB, being connected to the
contact-finger 17¢ of one of the signal-trans-
15 mitting instruments C. A wire 6* connects
contact-fingers 16¢ and 18* on clock-trains D
and F, respectively. From contact-finger 18°
the wire 6 passes to a second signal-trans-
mitting instrument C, and so on through all
20 the instruments in the building. Atconven-
ient places, such as in halls and publie rooms,
“manually-operated fire-alarm boxes L are in-
troduced into the circuit. An electr 10&11}7-
operated fire-alarm box M is also placed in
25 each building in the cireuit of wire 6, which
- then passes out of the building and ba,ck to
the central office, its circuit including an out-
side fire-alarm box N and, if desired, other
similarly - arranged buildings. Within the
30 building B is placed a local battery X, from
which an electric current passes by way of
wire 50 to the binding-post of the arm X' of
one of the thermostats I. The screw /&’ being
normally in contact with the central finger
35 KZ the current will pass through said finger
to wire and thence to the electromagnet G
of its accompanying signal- tlansmltbmﬂ' in-
stroment and back to battery It will thus
be seen that a normally closed circult will
40 always be maintained from the battery X
through the arm K' and the circuit-closing
ﬁnfrers K2 of each thermostat and the electro-
magnet G of its accompanying circuit-trans-
mitting instrument when the temperature 1s
45 normal and the battery X in working order.
Should, however, a fire occur in the vicinity
of one of the thermostats, the rise in temper-

ature would expand. the coil I' and turn the

sector I?, causing the pointer I° to indicate
so the defrree of tempemture on the dial and at
the same time bring the pin 7 nearer the fin-
ger {*. As soon as the temperature rises to
the predetermined degree the pin ¢ will move
contact-finger IX* away from the screw &' and
s5 break the circuit. Attheinstant the circuit
is broken electromagnet (= becomes deéner-
gized, the arm ¢ falls and disengages the fin-
oger 249 on the pallet 23¢, which had been pre-
vented from moving by the downwardly-ex-

6o tending portion ¢* of the arm ¢g. T'he clock-.

- train D will nowoperate, rotating the notched
disk 16 and, interrupting the normally closed
main circuit whenever a notch passes be-
neath the point of contact-finger 164, will

65 cause the bell 3 at central office to ring and
register 4 toindicate on a ribbon of paper the

signal—which, for instance, 1s ** ""3”--—~sent in

immediate stepstor eetlfv the evil.

[ comes d1sconnec‘ned broken, or cut.

repeated four times. The pin 25 on the disk
26, which latter had been slowly rotating with

the shaft 11, now raises the lever 27, whlch |

disengages the pallet 23° of the clock- tra,in L.
The notched disk 17 thereon 1mmed1ately Tro-
tates and sends its signal to the central office,
which in this instance is ‘“3.” The qwnals
thussentindicate on the third floor of a build-
ing, known as No. 33, there is an undue
amount of heat, whereupon an employee will
be sent to examine into the matter. If from
any cause this warning signal is disregarded
and the temperature increase, or should the
heat increase so rapidly as to raise the tem-

perature to the danger-point before the ar-

rival of assistance, a fire alarm will be sent
throngh the electrically-operated box M in
the followmﬂ' manner: From the battery X
wires 60 e?;tend to all the thermostats, be-
ing connected to the binding-post of arm K5,
returning to battery frem finger K< through
electr omaﬂ'net M’ in the electr 1cally-0pel ated
fire- alarm box M within the building. This
cireuit through wire 60 being an open one,
the mechamsm in the fire- alalm box M will
remain outof action until the circuit is closed,
which will occur when the finger K-? makes
contact with screw £° the contact taking
place when the thermostat reaches the pre-

‘determined degree of heat for which it is ad-

justed. The 011(311113 being closed through the
electromagnet M’, its armature will be at-
tracted, raising the lever m and permitting
the gr awty latch m' to fall, thus disengaging
the clock mechanism and sending in a second
alarm over the clrcmt 0, ea,lhnﬂ‘ out the fire
department.

The manually-operated boxes L are intend-
ed to be operated by any person about the
building who discoversafireand without wait-
ing for the automatic mechanism to operate.

An annunciator B’ may be introduced into
the cireuit 50, if desired, or should the sys-
tem be introduced into a hotel in which an
open annunciator-c¢ircuit is. already estab-
lished the thermostats may be introduced
without the signaling instruments, as illus-
trated in Fig. 6,asbunt-circuit passing around
the usual pufsh -button v and connected to the
arm K3 and the fingers K2 of the thermostat.
When an old hotel is to be remodeled or an
annuhnciator first introduced, a closed-eireuit
system will be used.  An annunciator-drop
having fallen, all aﬂatempts to returnitin case
of f‘re in a room will prove unavailing, be-
cause the circuit through the contacts K' K*
of the thermostat remains broken. This be-
ing the case, the officer of the hotel will. at
once know the ecause of trouble and ean take
- "T'his sys-
tem is also adaptable to steam and other ves-
sels. |

SOINe Cause known or unknown becomes weak
and inefficient, a cell breaks, or a wire be-
WVlth-
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It may happen that the local battely X for
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call a “batterv -signal.”

out some means of discovering or deteetmn* | signaling instrument, substantially as set

this fact, a building supposed t0 be protected |

would be in great jeopardy. To overcome
this difficulty, I have placed within each case
contalning the sueccessively-acting signal-
tlansmntmn‘ mechanisms a device I, Wthh I

from ba,ttery X, which may be a shunt from
circuit 50, passes through the electromagnet
H and holds the elbow-lever H', to Whldl is

- fixed the armature in the elevated position
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shown in Fig, 2. The main circuit 6, as be-
fore _descrlbed includes the insulated con-
tact-fingers 182 18b,which reston theinsulated
notched disk 18. When the battery is in

working order, the finger 24f rests on the up-

right arm A’ of the elbow-lever H'; but the mo-
ment 1t weakensthe electromaﬂnet H becomes
deénergized, and the lever-arm 7? drops,
rocking the lever H' and withdrawing the arm
h' from beneath the finger 24, The clock-
train F will then be free to run, turning the

notched disk 18 and sending t0 the central

office its number, ‘“13.” This number alone

being received at the central office will show

that the battery or circuits connected there-
with require attention.

- Having thus described my invention, I
claim—

1. The combination of a normally closed
maln electriccircuit, a fire-alarm boxincluded
in sald cirecuit, successwely acting signal-
transmitting lllstruments operated b‘y clock-
trains, a controllmﬂ'-electlomaﬂ'uet a closed
local electlic cirf‘uit an open Tocal electric
eircuit, and a thermostat adapted to open the
closed circuit throu gh said electromagnet and

release the clock- tra,ms when the temperature

reaches a predetermined degree of heat, and
close the open circuit throucrh the fire-alarm
box when the temperature reache% a prede-

termined higher de-:rree of heat, substammlly

as set forth.

2. In a fire-alarm system, the combination
of a normally ¢losed main electric circuit, a
fire-alarm box, and an antomatic signal-trans-
mitting 1nstrument included in said circuit,
an electromagnet, G, for controlling the sig-
nal mechanism of Lhe Lransmlttmﬂ' instru-
ment, a thermostat, a local bdtnery, a closed
cireuib from the local battery through the
magnet, G, and the thermostat, and an open
circuit from said -local battery through the

- fire-alarm box and the thermostat, substan-

55
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tially as set forth.
3. In a fire-alarm system, the combination

of anormally closed main circuit, a ﬁre—alarm

box, and a signal-transmitting instrument in-
cluded in sald circuit, an electromagnet, G,
in said transmitting 1nsbrument a thermo-
stat, a local battery a closed circuit from the

local battery through the magnet, , and the |
thermostat, an open circuit from local battery |

through the fire-alarm box, and the thermo-

stat, a battery signaling instrument also on

the main circuit, and a second closed circuit

forth

4. In a fire alarm system, the combma,tlon
of a normally closed main electrie circuit, a
fire-alarm box and an automatic signal—tmns-

L mitting instrument operated by clock-train,
A closed clrcmt a0

included in said circuit, a closed loecal cireuit
containing an electromagnet for tripping the
clock-train, a battery, a thermostat adapted
to open the closed local circuit when the tem-
perature reaches a predetermined degree of
heat, an open circuit from said battery to the
fire-alarm box, which circuit is closed when

the temperature reaches a predetermined

higher degree of heat and trips the mechan-
iIsm in sald fire-alarm box, and a separate in-
strumenton the main c¢ircuit adapted to trans-
mit thereover an arbitrary signal when the

local battery fails, substantially as set forth.

5. In a fire-alarm system, in combination

-with a normally closed main cireuit, includ-

Ing signal - receiving instruments, succes-
swely acting Slf?_”lld,l transmit-.tin;:r Instru-
ments, an independenb, automatic signal-

75
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transmitting instrument and manually and

electrically operated fire-alarm-signaling in-
struments, a battery, a closed circuit from
battery to the electromagnet of the succes-
sively - acting signal - transmitting instru-
ments, an open circult from said battery to
the electrically-operated fire-alarm-signal in-
strument, a thermostat adapted to open the
closed and close the open circuits, and a sec-
ond closed circuit also from said battery to
the magnet of theindependent, automatic sig-
nal- transmlbbmﬂ'mstt ument, substanmdllyab
set forth.

6. In a fire-alarm system, successively-act-
ing signal-transmitting instruments, each op-
emted by a clock - BI'EMII a circuit- breakmﬂ'
disk adapted tobe rotated by each clock- tram
means for arresting the movement of eaeh
clock-train, an electromagnet in a closed cir-
cult adapted to release one of the clock-trains

when the circuit is broken, a battery in the

closed circuit, an independent signal-trans-
mitting 1nstrument containing a (,lock train,
a rotatable disk, and means for stopping the
clock - train, an electromagnet in a second
closed circuit from the battery, and mechan-
1sm for releasing the independent signal-
transmitting instrument and arresting the
movement of the successively-acting signal-
transmitting instruments when the circuis
through the last-named magnetis broken, sub-
stantially as set forth. -

7. In a fire-alarm system, successively -a,et-
Ing signal-transmitting instruments, an inde-
pendenn signal - transmitting 1nstrumenh, a
eircuit-breaking disk on each instrument ro-
tated by clockwork, means for arresting the
movement of each circuit-breaking disk, a
thermostat, an electromagneton a closed elec-—
tric eircuit ad&pted to be broken by the move-
ment of the thermostat for releasing the first
of the successively-acting signal- tI‘&HSl]]IttI[lﬂ‘

from the local batte:ry through the battexy Instruments, a batter y in the closed cnmut
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an electromagnetenergized by a second closed |

circult from the battery, means controlled by
sald electromagnet for alternately releasing
and arresting the operation of the succes-
sively-acting and independent signal-trans-
mitting instruments, and a normally closed
main cireuit passing through the several cir-
cult-breaking disks,substantially as set forth.

8. In a fire-alarm system, successively-act-
ing signal-transmitting instrumente, rotata-
ble circuit-breaking disks thereon, a battery,
an electromagnet for arresting the operation
of the circuit-breaking disks while the circuit
remains unbroken, a normally closed main
circuit through said signal-transmitting in-
struments, a second electromagnet in a closed
circuit from the battery, and means in the
normally closed main circuit for sending an
arbitrary signal therethrough should the bat-
tery become inoperative, substantially as set
forth.

9. In a fire-alarm system, the combination
of a normally closed main circuit, signal-re-
celving instrumentstherein ata central office,
signal-transmitting instruments also in the
normally ¢losed main c¢ircuit in various parts
of a building to be protected, a local battery,
closed local circuits, econtrolling through the
movement of thermostats the operation of
each signal - transmitting instrument, and
means in the normally elosed main cireuit for
transmitting an arbitrary signal to the cen-
tral office when the local ba,ttel y Tails, sub-
stantially as set forth.

10. A signal-transmitting instrument pro-
vided W1th an electroma#neb a battery, a cir-
cult from the battery through sald electro-
magnet, a second signal-transmitting instru-
ment also provided with an electromagnet, a
second orshuntcircuit from aforesaid battery
to the second electromagnet, and means for
locking against movement the first-mentioned
signal-transmitting instrument while the sec-
ond instrument is in operation.

11. Asignal-transmitting instrument oper-
ated by clockwork and provided with an elec-
tromagnet and a circuit-breaker, a thermo-
stat, a battery, a closed loeal circuit from the
battery through the electromagnet and the
thermostat, a second signal-transmitting in-

strument similar to the first, a second closed |

»

i

D

circuit from the aforesaid battery to the mag-
net of the second signal-tr ansmlttmg instru-
ment, and a nmmallv closed main cireuit
passing through the cireuit-breakers of the
two insbruments, substantially as set forth.

12, Asignal-transmitting instrument oper-
ated by clockwork and provided with an elec-
tromagnet and a circuit-breaker, a thermo-
stat, a “batter y, a closed local circuit from the
babtely through the said electromagnet and
the thelmostat a second signal- transmlttmg
instrument operated by clockwork also pro-
vided with an electromagnet, and a circuit-
breaker, a closed local circuit from the afore-
sald battery to the second electromagnet,
meansforlocking against movement the first-
mentioned signal-transmitting instrument
when the second instrument is in operation,
and a main circuit passing through the cir-
cult-breakers.

13. In afire-alarm system, the combination
of a normally closed main electrie circuit, a
fire-alarm box and an automatic signal- tlans-

‘mitting instrument included in qmd main cir-

cuit, controlhnﬂ'-maﬂ*nets, M', G, in the fire-
alarm box and automatic sigual—trausmitbing
istrument respectively, a closed local elec-
tric eireuit through the magnet, G, an open
local circuit through the magnet, M’, a bat-
tery, and a thermostat through which both
local circuits pass, substantially as set forth.

14. In afire-alarm system, the combination
of a normally closed main circuit, a fire-alarm
box and a signal-iransmitting instroment in-
cluded in said main circuit, a controlling-elec-
tromagnet, M’, in the fire- alarm box, a mmllar
maﬁ‘net G in the signal- tmnsmlbmnﬂ' instru-
ment, a closed local circuit through the mag-
net, &, an open loecal circuit through the mag-
net, M', a battery and a thermostat through
which both local circuits pass, and a battery
signaling instrument on the main closed cir-
cult, containing an electromagnet in a closed
shunt- -circuit f1 om the a,foresald battery, sub-
stantially as set forth.

1In testimony whereof I affix my signafure
in presence of two witnesses.

ROBERT G. OALLUM

Witnesses:
PAUL HOLLAND,
C. C. MOTHERSEAD.

55

6o

75

30

85|

QO

95




	Drawings
	Front Page
	Specification
	Claims

