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UNITED STATES

PATENT OFFICE.

ROBERT G. CALLUM AND JOHN W. FRITCH, OF WASHINGTON, DISTRICT OF
COLUMBIA; SAID FRITCH ASSIGNOR TO SAID CALLUM.

AUTOMATIC FIRE-ALARM SYSTEM.

SPECIFICATION forming part of Letters Patent No. 626,364, dated June 6, 1899,
Application filed February 23,1899, Serial No, 706,575, (No model,)

“To all whom it may concern:

Be it known that we, ROBERT G. CALLUM
and JoHN W. FRITCH, citizens of the United
States, residing at Washington, in the Dis-
trict of Columbia, have invented new and
useful Improvements in Automatic Fire-
Alarm Systems, of which the following is a
specification.

Our invention relates to the class of fire-
alarm systems in which a warning or precau-
tionary and a second or fire signal are auto-
matically transmitted to a central or receiv-
ing station, the first or warning signal indi-
cating the presence of undue heat and the
second indicating the presence of fire, or that
the temperature is above a predetermined
danger-point at the place signaled from.

In a system embodying our invention each
building included within the system is pro-
vided with signaling transmitting instru-
ments placed at such points upon each floor
thereof as may be deemed most lizble to dan-
ger from fire, and all of said instruments are
ineluded within a elosed metallic cireuit con-
nected with receiving or recording instru-
ments located at a central station, in the usual
manner. These signal-transmitting instru-
ments, which will hereinafter be referred to
asthe ““ warning-signal ”instruments,are each
provided with circuit-breaking wheels driven
by suitable elockwork for transmitting to the
central station a signal indicating the build-
ing and the floor or point therein where such
instrument is located. The clockwork of
each instrument is connected with a thermo-
stat in such a manner as to be tripped or re-
leased thereby when the surrounding tem-

perature rises to or above a predetermined’

degree of heat. FEach building is also pro-
vided with an annunciator connected with
and operated by the clockwork of each warn-
ing-signal instrument therein, so that parties
in the building may be promptly notified of
the existence and location of a fire oceurring
therein, and ag the clockwork of the warn-
ing-signal instrument must at all times be
wound up and reset after each operation we
have so constructed and connected the an-
nunciator that after it has been operated by
any of the instruments with which it is con-
nected it cannot De reset until attention has

been given to the particular instrument or
instruments indicated thereon.

The signal transmitted to the central sta-
tion by a warning-signal instrument and in-
dicated by the annunciator in the building
where such instrument is located is intended
to indicate the presence of undue heat at the
particular point signaled from in order that
the cause thereof may be promptly removed,
if possible, without the aid of the fire depart-
ment; but in.case the warning-signal should
be neglected and the heat continue to in-
crease we have provided for automatically
operating a street fire-alarm box, which may
be one of the boxes provided by the municipal
authorities and connected directly with the
fire-engine houses or it may be a special box
in the same circuit with the warning-signal
instruments. In either case said box is pro-
vided with an electromagnet for starting the
mechanism in a manner well known, and said
electromagnet is included within a loeal cir-
cuit controlled by the thermostats of the warn-
ing-signal instruments, as will be hereinafter
described.

After a detail deséription of a system em-

‘bodying our invention the features deemed

novel will be specified in the claims hereunto
annexed.

Referring to the drawings, Figure 1isa dia-
grammatic illustration of so much of a fire-
alarm system as is deemed necessary for a
proper understanding of our invention. Fig.
2 isa front view of the warning-signal instru-
ment. Fig. 3is a rear view of the same with
the back plate of the casing removed for dis-
closing the interior mechanism. Fig. 41isa
longitudinal sectional view through the cas-
ing of the warning-signal instrument, show-
ing the interior mechanismin side view. Tig.
5 is a front view, and Figs. 6 and 7 detail
views, of the clockwork for rotating the cir-
cuit-breaking wheels.

In the warning-signal instrument A; illus-
trated in diagram in Fig. 1 and in detail in
Irigs. 2 to 7, inclusive, there are two circunit-
breaking wheels BB and C, rotated succes-
sively by separale trains of gearing pro-
pelled by a single spring, as will be here-
inafter explained. These circuit-breaking

wheels are each provided with notches for in-
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térrupting a circuit in the usual way, and
both are in closed circuit with a central sta-
tion by a wire D, which is connected with a
contact spring or brush d in contact with cir-
cuit-breaking wheel B and with a contact-
brush d' in contact with the circuit-breaking
wheel C, so that current will pass from brush
d to circuit-breaking wheel B, through the
various parts of the clockwork to circuit-
breaking wheel C, and out by way of brush
d'. . The eireuit-breaking wheels B and C are

rotated by separate trains of gearing, each.

provided with its own starting and stopping
mechanism. - The train controlling the wheel
B is started by the action of a thermostat E
and that controlling the wheel C by the ac-

tion of the train controlling the wheel B after

the latter has performed its service of trans-
mitting a signal to the central station. The
driving-spring F is secured to a shaft f; but
instead of controlling a single driving-gear
said spring is connected for driving either of
twoseparate gears,each controllingindepend-
ent trains connected, respectively, with the
circuit-breaking wheels B and C. The driv-
ing-gear b isrotatively mounted on the spring-
shaft fand drives the train controlling the
circuit-breaking wheel B. The driving-gear
¢ rotates with the shaft f and drives the train
controlling the circuit-breaking wheel C. The
inner end of the spring F is connected to the
shaft f'in the usual manner; but instead of
having its outer end seeured to a fixed stud
it is secured to the driving-gear b, so that the
latter may be driven while the gear ¢ remains
stationary or the gear ¢ driven while the gear
D is stationary, as will be readily understood.
The shaft f and gear c are rotatively coupled
together by a ratchet and pawl in the usual
manner, so that the shaft may be turned for
winding the spring, and said shaft projects
to the outside of the casing a and is prowded
with a handle f/, as cleaﬂy shown in Figs

and 4.

The driving-gear b meshes with a pinion
on shaft o', to which is secured the brealk-
wheel B and a gear b% the latter driving a
train consisting “of gear b® on shaft 0%, gear b°
on shaft b% and toothed wheel b7 on shaft b®,
the latter carrying a fan 0% and each shaft
is provided with a pinion meshing with its
driving - gear in the usual manner. The
toothed wheel 17 is engaged and disengaged
for stopping and starting the train by a pin
¢, carried by alever ¢, the latter being moved
toward and from the toothed wheel by a le-

“ver h, fixedly mounted on a shaft 7' and held

in its depressed position by a spring 1?2, at-
tached to an arm or stud %% at the end of the
shaft h® as clearly shown in Fig. 5. Pivoted
at a point above the lever 7 is a bell-crank
lever ¢, one arm’ of which earries.a hook 7/,
engaging with a pin or stud ¢? on the lever 7,
the other arm being. provided with a forked
end envaded by a pin at the end of a lever 4,
plvoted at 4 and extending downwardly for

" engagement with meehamsm connected with

the thermostat, as clearly shown in Fig. 3.
-The thermostat E is a sensitive helical coil
the lower end of which is held stationary and
the upper end free to wind and unwind with
changes'in temperature, after the manner of
coils employed in ordinary dial-thermome-
ters, and in order that said coil may also act
as a thermometer we have provided a dial G
and pointer %, the latter being connected to
the coil by means of a pinion and toothed
sector in the usual way. ~Pivotally supported
by a'suitable stud [ is a bell-crank lever I,
the upper arm [’ of which lies in the path of
a pin e, attached to the free end of the heli-
cal coil or thermostat E, so that said bell-
crank lever will be moved by said pin ata

7°
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8a

predetermined degree of heat by the unwind- -

ing of the thermostat-coil.
of the bell-crank lever L is provided with a
lateh or hooked end /%, which engages a pin
7% on the lower end of the lever j for holding
the latter in proper position when the instra-
ment is set ready for use. The bell-crank
lever L is weighted, as at I4, for maintaining
it in proper working relation to the thermo-
stat and the lever 5. Itis now to be under-
stood that the adjustment between pin ¢ and
the upper arm of the bell-crank lever T. is
such that the lever j will only be released
from engagement with the lower arm of
the bell-erank lever when the temperature
reaches the degree of heat determined upon
as that for which a warning-signal should be
given. The lever j after being released is
moved by aspring j?away from the bell-crank
lever L, which causes the bell-crank lever ¢
to raise the lever . This in turn raises the
lever ¢’ and releases the pin ¢ from engage-
ment with the toothed wheel 07 and permits
the circuit-breaking wheel I3 to revolve, as
will be readily understood. If the lever s be
allowed to remain in the position to which
it is moved ~by the spring 5% the eircuit-
breaking wheel will continue to revolve un-
til the spring If has spent itsforce. It isde-
sirable that a signal be repeated a sufficient
number of times to guard against possible
error in reading; but as the spring I is re-
lied upon for revolving the ecircuit-breaking
wheel C after the wheel B has performed its
service we provide for automatically stop-
ping the latter after it has completed three
revolutions. Upon the circunit - breaking
wheel B is a pin or projection 74, which en-
gages an arm or projection 7° on the lever

and moves the latter back to a point a little-

‘beyond its original position upon the first rev-
olution of the wheel B, the pin upon the sub-
‘sequent revolutions of the circuit-breaking
wheel performing no service so far as the le-
ver j is concerned. The bell-crank lever L
having been moved by the thermostat from
the path of the pin j? at the lower end of the
_lever 4, a latch m is provided for engaging
said pin and holding the lever j to the posi-
tion to which it has been moved by the pin
on the cirenit-breaking wheel B. The latch

The lower arm *
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i is pivoted to the stud I, supporting the
bell-crank lever L and is weighted, as at o/,
for insuring proper latching engagement.
Attheinnerside of the driving-geard and sur-
rounding the spring F is a concentric flange
I*, provided at two diametrically opposite
points with openings orslots 75 A%, and on the
under side of the lever i is a lug or projec-
tion A% which when the train is at rest rests
in one of said openings. When the lever %
is raised for starting the train, the lug 7 is
sufficiently above the flange /! to permit the
rotation of the driving-gear b, and the lever
/v is held in its raised position by the hook 7'
of the bell-crank lever 7 until the leverj is
moved rearwardly by the ecireunit-breaking
wheel B. The driving-gear b having then
carried the opening 2’ past the lug hS, the lat-
ter rests upon the flange 2t and prevents the
descent of the lever % until the slot or open-
ing #% at the opposite side of the flange is
brought beneath the lug A% the lever K being
then permitted to descend and cause the pin
¢ upon lever ¢’ to engage the toothed wheel
0T and stop the train, as will be readily under-
stood.

If the lever 1 be permitted to descend, the
moment the supporting-flange passes the lug
hfthe edge of the flange or the side of the
opening A° will be in such close contact with

“the lug as to be liable to bind and prevent

the lug from being withdrawn, and thus ren-
der the device wholly unreliable. We have
therefore provided for holding the lever % in
its raised position until the opening 4% which

is somewhat larger or wider than the lug 75,

is exactly central beneath the lug, so that
the latter may enter free from contact with
either edge thereof. Pivoted at n is a bell-
crank lever having an arm 7/ projecting in
the path of the pin * on the circuit-breaking
wheel I3 and its other arm 7? projecting be-
neath the pin ¢ on the lever 2, so that when
the arm »’ is acted upon by the pin 4* the le-
ver & will be supported in its raised position
by the arm n®.  The circuit-breaking wheel
B is geared to make three revolutions to one
half of a revolution of its driving-gear b, and
the pin j* is so located thereon as to engage
the arm n’ of the bell-crank lever jnst before
the opening /% in the flange h* reaches thelug
1% on the lever h and to release the same the
moment the opening 7/’ is central beneath the
lug 5. The arm 7' is acted upon by the pin

J* at each revolutionof the wheel B, but dur-

ing the first two revolutions the lever I is
maintained in its raised position by the flange
on the driving-gear and it is only at the end
of the third revolution, when the opening in
the flange reaches the lug 7% that the sup-

port of the lever 2 by the arm n?is required.

The signal transmitted to the central sta-
tion by the circuit-breaking wheel B is in-
tended to designate the building and that of
circuit-breaking wheel Cthe floor of the build-
ing where such instrumentis located. At the
moment the ecireunit-breaking wheel B has

ing-gear in the usual manner.

completed the transmission of its signal the .

circuit-breaking wheel C is set in motion by
its driving-gear ¢, which, with its starting and
stopping mechanism, is a substantial dupli-
cation of what has already been deseribed
in connection with circuit-breaking wheel B.
The driving-gear ¢ meshes with a pinion on
shaft'¢’, to which is secured the circuit-break-
ing wheel C and a gear ¢?, the latter driv-
ing a train consisting of gear ¢® on shaft c?,
gear ¢® on shaft ¢f gear ¢ on shaft ¢5, and a
governor-fan ¢’ on shaft ¢!, each shaft being
provided with a pinion meshing with its driv-
The starting
andstopping mechanism consists of a lever o,
loosely mounted on shaft 2’ and carrying at
its outer end a rod or arm o', having a slot o2,
which, when the lever is in its depressed po-
sition, engages and holds a lever ¢’ in the path
of a pin o! on the gear ¢’. The rear end of
the lever o® is attached to a light spring o5,
which raises its forward end out of the path
of the pin o*, when permitted to do so, by the
raising of the lever o. The lever o has a
forked rearward extension ¢°® and is held in
its depressed position by a spring o”. Loosely
mounted on shaft 2’ is a lever p, arranged in
the path of two pins p’ p’, carried by the driv-
ing-gear b, and at the opposite end of said
lever is a pin p? which engages the forked
end of the levero. Thepins p" p’are located
upon the gear b at diametrically opposite
points in position to raise the lever p just be-
fore the gear b is stopped in its rotation by
the stopping mechanism connected there-
with. The raising of the lever p by one of
the pins p’ eauses the lever o to ke raised for
permitting the lever 0® to be moved by its
spring out of the path of the pin o! on the
gear ¢’. This allows the train to be revolved

by the spring ¥, through the driving-gear ¢,

and after the circuit-breaking wheel C has
completed three revolutions the train is au-
tomatically stopped in the same manner as
before described in connection with circuit-
breaking wheel B. The lever o is prevented
from descending and stopping the train be-
fore the proper time by a lug ¢, which rides
upon a flange 0’ on driving-gear ¢, said flange
being provided with two diametrieally oppo-
site slots or openings 0" 0'° for receiving said
lug and stopping the train, as will be readily
understood. The lever o is prevented from
descending until the slot oY is central be-
neath the lug o® by a spring-actuated leverr,
which is pushed beneath a projection #’ on
the lever o and released therefrom at the

proper moment by a pin 2 on the cirenit-

breaking wheel C, as will be readily under-
stood. ‘

Now referring to Fig. 1, it is to be under-
stood that while we have illustrated but one
warning-signal instrument the line-wire D
may extend to any number of buildings, and
it includes within its cireuit all of the warn-
ing-signal instrumentsin each building, = At
the central station is the usnal recording in-
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strument H and attention- bell I, operated

from the main circuit by a relay J in the
ugual way. All of the instruments on the
line-wire D are in closed electric circuit with
the centralstation. The current passes from
battery K to the relay J, and thence by line-
wire D through each warning-signal instru-
ment A, entering said instrument by way of
brush d, through the circuit-breaking wheel
B, through the metallic parts of the instrau-
ment to circuit-breaking wheel C, and out by
way of brush d’ to the next instrument, and

so through all the instruments back to bat- .

tery K. "'When the clockwork of a warning-
signal instrument is set in motion by the ac-
tion of its thermostat, the ecircuit-breaking
wheel B is caused to revolve and by means of
the notches therein to break the current at
intervals, the number of breaks being record-
ed atthe central station,and indicate thenum-
ber of the building in which the instrument
is located. After this number has been re-
peated three times, the wheel B is automat-
ically stopped and circuit-breaking wheel C
rotated,as already explained,thelatter break-
ing the current in the same manner and re-
cording at the central station & number cor-
responding to the floor where such instru-
mentisloeated. Asalreadyexplained,these
signals, accurately locating the point of dis-
turbance, are intended as a warning that the
temperature is above a predetermined degree
of heat, and that immediate attention is re-
quired to prevent serious damage.

In order thatoccupants of the building may
also receive prompt warning of disturbance
therein, eagh building is provided with a
closed-circuit annunciator, (illustrated at M

. inFig.1.) Thisannunciatoris providedwith

40

45

50

as many indicators or drops s as there are
warning-signal instruments within the build-
ing. .Each drop s is held by an electromag-
net ', included within a closed circuit ex-
tending toa warning-signalinstrument,where
it is connected to a.circuit-breaking device
to be presently referred to. In the annun-
ciator are two bars s*s%, coupled by wires st s?,
respectively, to opposite poles of a battery N.
In each warning-signal instrument there are

two spring-contacts ¢ and ¢, the former pro-.

~ jecting in the path of the pin j? on lever j, so

55
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65

as to be moved thereby, and separated from
contactt’ when theleverjismoved rearwardly
by the circuit-breaking wheel B. 'When the
lever j is in its normal or working position,

the contacts ¢ and ¢’ are in electrical engage-

ment; but when said lever, after having been
released by the bell-crank lever L, is moved
back by the pin j* on the circuit-breaking
wheel B it is earried beyond its original posi-
tionin orderthatthe pin j°may engage the end
of contact ¢ and move it away from contact ¢,
the latch m holding it in this position, as al-
ready explained.. The contact{ is connected
by wire £* to one coil of an electromagnets’, the

other coil of said magnet being connected to’

bar s Contact #' is connected by wire #* to

bar s5. Each warning-signal instrument is
coupled to the annunciator in the manner de-
scribed, and it will be seen that each magnet
thereof is in a normally-closed circuit from
battery N through wire s*to bar s thence
through the coils of all the electromagnets s
by way of wires #°, thence to spring-contact ¢
in each warning-signal instrument, through
contact {' and wire * to bar s°, and back to
battery through wire s°. It will now be un-
derstood that the breaking of a circuit by the
separation of contacts ¢ and ¢’ in any of the
warning - signal instruments will cause an
electromagnet of the annunciator to release
a drop s, and thus indicate that a particular
warning-signal instrument hasbeen operated.
In order that attention may be attracted to
the operation of the annunciator, the drops s
are connected to battery N, and in proper re-
lation to each drop is a contact s7, also con-
nected to battery N, so that when a drop falls
it will complete a circuit, in which is included
a bell O in the usual manner.

With any automatic signaling apparatus
dependent for its operation upon clock mech-
anism there is a liability of the clockwork be-
ing run down at a time when it is most need-
ed. The warning-signal instrument above
described, unless it be wound up and reset
after after each operation, will fail to respond
to the next disturbance, which might be of a

70
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serious character and cause greatloss of prop- -

erty. This we guard against by the closed-
circuit annuneciator and its connections. Af-
ter a warning-signal instrument has been op-
erated the lever j.is held by the latch m, and
the pin j* upon said lever holds the contacts
t and ' apart, and the annunciator-drop con-
trolled thereby cannot be reset until the con-
tacts are again brought together. It is there-
fore necessary to release the lever j from the
latech m. This is done by pulling the ring
m?, attached to said latch, as shown in Fig.
1. . The cause of the operation of the instru-
ment having been removed, and the tempera-
ture consequently lowered, the bell-crank le-
ver L will be in position to engage the lever
7 upon its release from lateh m, the instru-
ment then being set ready for action. When
the party goes to the instrument to pull the
ring m? in order to reset the annunciator, he
resets the warning-signal instrument and at
the same time his attention is called to the
position of a pointer f* with relation to a dial
f3 The pointer f? is attached to the spring-
shaft f of the clockwork, and when the spring
I is ' wound up the pointer registers with the
letters “O K on the dial; but when the in-
strument has been operated the shaft fmakes
a half-turn and the pointer f? then points to
the words ‘““Run down.” The party seeing
this gives a half-turn to the handle /', which
rewinds the spring and returns the pointer to
the <O K” mark.

We have so far described our system with
reference to the warning-signalonly. Nowin
case the warning-signal should be neglected
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or the cause thereof be not removed in time
and the heat continue to rise above a prede-
termined danger-point we have provided for
automatically gperating a street fire-alarm
box, one of which is illustrated at P, Fig. 1.
These street-boxes are located at various
points throughout the district covered by the
system and may be in a separate circuit com-
municating directly with the fire - engine
houses or in the same circuit with the warn-
ing-signal instruments communicating to the
central station, as illustrated in Fig. 1. The
signal from a street-box designates a certain
section or district, and each warning-signal
instrument within the section or district is
operatively connected with the box, as will
nowbe described. Within each warning-sig-
nal instrument are three spring-contacts« v’
u®. The contact % is normally in electrical
contact with contact « and projects in the

path of an insulated block or projection 43, -

carried by the movable end of the coil or ther-
mostat E, so that said contact will be moved
out of engagewment with contact » and into
contact with contact 2.® when the temperature
reaches a predetermined degree of heat above
that required for sending a warning-signal.
Each building is or may be provided with
house-boxes for enabling the street-box to be
operated by hand in the event of a fire occur-
ring at a point unprotected by a warning-sig-
nalinstraoment. These boxes, of which three
are shown at V, V', and V? are of a well-
known form, in which a switch is shifted from
one contact - plate to another for making or
shifting the direction of a circuit. The street-
box P is operated by an electromagnet 1w in

a normally open cireuit, which when closed.

pullsa trip for starting the signal mechanism
irthe usual manner. One coil of the electro-
magnet w is connected by wire 2’ to spring-
contact w, the other coil of said magnet being
connected by wire w? with one pole of a bat-
tery R, the other pole of said battery being
connected by wire w?® to spring - contact u?

"The house-boxes V, V', and V* are each pro-

vided with a switeh » ¢’ v% normally resting
upon contact-plates v3 04, and v°, respectively,
and each switeh is provided with a pull or
handle « for shifting it to a second contact-
plate v ¢7 v%  Contact - plate ©® of box V is
tapped to wire w? by wire 27, and the switch
v of said box is connected by wire v to con-
tact-plate v* of box V'. The contact-plate v7
of box V'is tapped to wire «® by wire v, and
its switeh 2’ is connected by wire v to. con-
tact-plate ©° of box V% The contact-plate ©°
of box V?is tapped to wire by wire 23, and
its switeh v is connected by wire v to spring-
contact'.. It will now be seen that with the

several parts in the position shown the mag-
net of the street-box P is in open circuit; but
should the switches of any of the house-boxes
be shifted from the contact-plate with which
it is in contact to the adjacent plate the ecir-
cuit will be closed and the street-box operated.
For instance, if the switeh 2’ of box V* be

‘pulled to contact-plate o7 the current will

pass from battery R through wiresw®and 2!
to contact-plate v7, to switch ¢, to contact-
plate 2%, switch 2%, wire v, spring-contact ',
spring-contact u, wire 2/, to magnet p, and
back to battery by wire w% Now after a
warning-signal has been given and the tem-
perature continues to rise to a predetermined
higher degree of heat, the spring-contaet w is
moved by the thermostat away from contact
%' and into contact with spring-contact w2
This also closes the circuit controlling the
operation of the street-box and sends in an
alarm of fire. The current passes from bat-
tery R through wire w3 to spring-contact 242,
through spring-contact « to magnet w by wire
28, and thence back to battery through wirew?

Having thusdescribed our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. In a fire-alarm system, the combination
of a normally-closed electric circuit including
electric signal receiving or recording instru-
ments, a warning-signal-transmitting instru-
ment in said circuit, clock mechanism for
operating said warning-signal instrument, an
annunciator or other signaling instrument
controlled by the movement of said clock
mechanism, a fire-alarm signaling instrament
operated by an electromagnet, an auxiliary
eircuit controlling said electromagnet, and a
thermostat adapted to trip the clock mech-
anism of the warning-signal instrument when
the temperature riges to a predetermined de-
gree of heat, and to make or break the aux-
iliary circuit when the temperature rises to
a predetermined higher degree of heat, sub-
stantially as described.

2. In a fire-alarm system, the combination
of a normally-closed electric circuit including
electrie signal receiving or recording instru-
ments, a warning-signal instrument in said
cireuit consisting of a pair of circuit-break-
ing wheels, clock mechanism fordriving said
wheels successively, an annuneciator or other
signaling instrument controlled by the move-
ment of said clock mechanism, a fire-alarm
signaling instrument operated by an electro-
magnet, an auxiliary circuit controlling said
electromagnet, and a thermostat adapted to
trip the clock mechanism of the warning-sig-
nal instrument when the temperature rises to
a predetermined degree of heat and to make
or break the auxiliary circuit when the tem-
perature rises to a predetermined higher de-
gree of heat, substantially as deseribed.

3. In a fire-alarm system, the combination
of an electrie signal-transmitting instrument
operated by windable mechanism, a closed-

circuit annunciator, and means whereby a

circuit of the annuneciator will be opened by
the operation of said instrument and kept
opeén until said instrument is set for another
operation, substantially as described.

4. In a fire-alarm system, the combination
of a series of signal-transmitting instruments,
each controlled by a thermostat for automat-
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ically transmitting a signal when the temper-
ature reaches a predetermined degree of heat,
a circuit-breaking device in each instrument
controlled by the operation thereof, an an-
punciator consisting of a series of drops or
indicators, each controlled by an electromag-
net, all of said magnets being coupled in
closed multiple circuit and each including
within its circuit the cireuit-breaking device
of one of said transmitting instruments, sub-
stantially as described.

5. In a fire-alarm system, the combination
of a signal-transmitting instrument operated
by suitable clockwork, a latch, a lever nor-
mally engaged by said latch and adapted to
startthe clockwork of the transmittinginstru-
ment when released therefrom, a thermostag
adapted to move said latch and release said
lever when the temperature reaches a prede-
termined degree of heat, a second latch in the
rear of the first-mentioned latch, and means

- controlled by the clockwork for moving said
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lever in engagement therewith, whereby the
instrument may be reset by releasing the le-
ver from said second.latch, substantially as
described.

6. In a fire-alarm system, the combination
of a signal-transmitting instrument operated
by snitable clockwork, a latch, a lever nor-
mally in engagement with said latch and
adapted to start the clockwork when released
therefrom, a thermostat adapted to move said
latch and releasesaid lever when the tempera-
ture reaches a predetermined degree of heat, a
second lateh in the rear of the first-mentioned
lateh, means controlled by the transmitting
instrument for moving the lever in engage-
ment with said second lateh, a circuit-con-
trolling device in line with said lever and
adapted to be operated thereby, and an an-
nunciator or other signaling instrument in
cireuit with said eircuit-controlling device,
substantially as described.

7. In a fire-alarm system the combination

of a signal-transmitting instrument operated
by suitable clockwork, a latch, a lever nor-
mally in engagement with said latch and
adapted to start the clockwork of the trans-
mitting instrument when released therefrom,
a thermostat adapted to move said lateh and
release said lever when the temperature
reaches a predetermined degree of heat, a

second latch in the rear of said first-mentioned |

lateh, means controlled by the operation of

‘the transmitting instrument for moving the

lever in engagement with said second lateh,
electric contacts adapted to be separated by
said lever when in engagement with said sec-
ond latch and closed when released there-
from, and an annunciator or other signaling
instrument in circuit with said contacts, sub-
stantially as described.

8. In an electric signaling instrument the
combination of two circuit-breaking wheels
for transmitting separate signals, clockwork

for driving first one and then the other of said

wheels a predetermined number of times,
mechanism for starting and stopping said
clockwork, and a thermostat connected there-

“with and adapted to operate the same for
starting said clockwork at a predetermined

degree of heat, substantially as described.

9. In a fire-alarm system, the combination
of a'signal-transmitting instrument operated
by suitable elockwork, a spring for operating
said clockwork, a pointer connected with said
spring for indicating the condition thereof, a
thermostat connected with mechanism for
starting said clockwork at a predetermined
degree of heat, a closed-circuit annunciator,
and means controlled by the movement of said
clockwork for breaking the circuit of the an-
nunciator, substantially as deseribed.

10. In a fire-alarm system, the combination
of a normally-closed electrie eircuit including
electric receiving or recording instruments,
of a-series of signal-transmitting instruments
operated by suitable elockwork, a spring for
driving the clockwork of each instrument, a
pointer connected with said spring for indi-
cating the condition thereof, an annunciator
consisting of a series of electromagnets each
in a closed electric cireuit and controlling an
indicatorordrop, a circuit-breaking device in
each signal-transmitting instrumentin circuit
with an electromagnet of the annunciator
and adapted to be operated for breaking said
circuit when the signal-transmitting instru-
ment is operated, substantially as described.

In testimony whereof we have hereunto set
our handsin presence of two subseribing wit-
nesses. i

ROBERT G. CALLUM.
JOHN W. FRITCIH.

Witnesses:
Jouxn McC. GLOVER,
HENRY W. REED.
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