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UNITED STATES

| PATENT OFFICE,

WILLIAM CASS SHAFFER, OF MIL\VAUKEE, WISCONSIN.

FIRE-ALARM APPARATU S.

SPECIFICATION forming part of Letters Patent No. 461,371, dated October 13,1801,
Application filed December 14,1888, Serial No, 293,639, (Ng model.)

To all whom it MY COTLCETTL:

Be'it known that I, WitLiaAM CASS SHAR-

FER, of Milwaukee, in the county of Milwau-
kee and State of Wisconsin, have invented
certain new and useful Improvements in Au-
tomatic Fire-Alarm Apparatus; andIdo here-
by declare that the following is a full, clear,
and exact deseription of the invention, which
will enable others skilled in the art to which
it pertains to make and use the same, refer-
encebeinghadtothe accompanying drawings,
and to the letters of reference marked thereon,
which form a part of this specification.
. The objects of my invention are in an au-
tomatic fire-alarm apparatus to operate the
break-wheels by an electric current, to oper-
ate a number of break-wheels
connected system by a single battery, to actu-
ate the break-wheel by a regular constant
Power, to automatically ground the wire and
close the circuit, operating any one of the
break-wheels while it sends in a complete sig-
nal, &e.

In the accompanying drawings like letters
designate the same parts in both figures.

Figure 1 represents, partly in diagram, a
view of my improved apparatus, and Fig, 2
is a like view of a modified form and arrange-
ment of the apparatus. .

Referring to Fig. 1, j J’ represents a nor-
mally-closed circuit; J, the main central bat-
tery connected therewith, and I, a relay-mag-
net placed in said cireuit, and / its armature
arranged to closea cireuit [/, operated by anin-
dependent battery, and work g gong or other
suitablealarm 2.~ Between the battery J and
magnet L a ground connection 72 is made.
The main battery and alarm are located in
some convenient central station, and with
the main circuit j // are connected any de-
sired number of automatic signaling devices

X Y, arranged to be operated by the central

battery J. Each signaling device consists of
a circnit-breaker K, with which the wires Yy
of the main circuit are connected, a break-
wheel A and actuating mechanism operated

by an electro-magnet E, the windings of which
are counected with the circuit-breaker and
by a wire e’ with g cireunit-closing thermostat”
or through an annunciator G with a number
of such thermostats F I, located at various
points in the same or different buildings and

constituting a

grounded on one side, as at f /. Each cir-
cuit-breaker X is ccomposed of two insulated
terminals or binding-posts % k', to which the
wires j 7/, leading to the battery J on the one
hand and to the magnet 1, on the other hand,
are attached, a contact-point or serew 42 in
connection with the binding-post k’,and ame-
tallic spring &* in conneection with the bind-
ing-post & and resting normally against the
secrew k% Each break-wheel A ig provided
with a circularseries of pins groupedin num-
bers to designate the station to which it be-
longs and arranged to engage the spring %?
of the circuit - breaker and intermittingly
move the same out of contact with the screw
k. Two ratchet-wheels B and C, with teeth
inclined in opposite directions, are mounted
on each break-wheel shaft o,
lever D, provided with a pawl d, working
with the ratchet-wheel B, and a tooth or pro-
jection d?, working with the ratchet-wheel C
to prevent the passage of more than one tooth
to each vibration of said lever, is fuleromed
at one end to a suitable insulated support
and is connected at the other end with a fixed
support by a spring d’ of sufficient strength
to actuate the break-wheel A. o thislever is
attached the armature e of the magnet E and
a spring ¢’, which bears normally when said
lever is at rest constantly against a contact-
screw ¢, connected through itsinsulated sup-
port ¢® by a wive %* with the binding-post %
of the circuit-breaker. A wire. ¢* connects
the magnet B with the lever. The ratehet-
wheel C is provided with a pin ¢, which en-
gages the free end of spring ¢’ and forces the
same out of contact with the screw c? at the
end of each complete revolution of the break-
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wheel, thereby breaking the circuit by which -

the actuating-magnet E is energized and ar-
resting the further movement of the break-
wheel. ) ’

To resef the device in readiness to send in
another alarm, the pin ¢ is moved out of en-
gagement with said spring ¢’ by turning the

95

break-wheeland the associated ratchet-wheels -

B C into the
at the left of Fig. 1 in the device desig-
nated X. »

I may provide the apparatus with switches,
as f’, by which the circuit may be manually
closed through the magnet E

position in which they are shown
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ing device and an alarm_sent in independ-
ently of the thermostats F F. = To insure the
completion of a single signal by abreak-wheel
A, whenever the sameis started by a moment-
tary closing of the circuit through the magnet
E, I provide a device by which a ground con-
nection through said magnet will be made
when the break-wheel is  turned slightly and
will be maintained when dnce madetill a com-
plete signal has been sent in. This device
consists of a disk H, secured on the break-
wheel shaft o’ and having notches or breaks
in its periphery adjacent to and correspond-
ing with the spaces between the groups of
pins o a. It has an insulated connection &
with the windings of the magnet X, and a
spring h, having a ground connection 7/,
bears on the periphery of said disk H be-
tween the breaks therein and maintains a
closed cirenit through said magnet, while one
group of pinsa a passes the spring k%, whether
a closed cireuit is maintained througha ther-
mostat ornot. When this device is employed,
I may dispense with the stop-pin ¢, in which
case the break-wheel will continue to rotate
as long as connection is maintained through
the thermostat, the circuit through the spring
% being broken while it passes the breaks in
the periphery of the disk II.

The foregoing apparatus operates as fol-
lows: Suppose, for example, a ground connec-
tion to be made through one of the thermo-
stats T in connection with the device at sta-
tion Y. The current will then pass from
the main battery J to the left through the
wire j, through the circuit-breaker K of sta-
tion X, through wires j’ k% screw c? lever D,
wire ¢%, through the windings of magnet K,
thence through wire e’ and the closed thermo-
stat to the ground. The magnet E thus en-
ergized attracts its armature, swings lever
D to the left, temporarily breaks the circuit
between the spring ¢’ and screw c* and

strains the spring d’, which recoil when the ‘

current isbroken, swings lever D to the right,
and by means of pawl d turns the ratchet-
wheel B one tooth and the break-wheel A cor-
respondingly. In this manner,so long as the
circuit is closed through the thermostat, the
lever D is rapidly vibrated, thereby turning
the break-wheel A in the direction indicated
by the arrow. As the pins a a engage and
pass the spring &%, the circuit through magnet

T js intermittingly broken between said.
spring and the serew &% the circuit I corre-

spondingly closed, and a signal given by the
alarm [2, corresponding to the number of pins
@ o in each group, being in this case 42. As
the break-wheel A completes a revolution, the
pin ¢ engages the spring ¢’ and breaks the
cireuit through magnet E and arrests the
further movement of the signaling mechan-

~ ism, which requires to be reset by hand be-
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fore it will be again set in motion by the
closing of the thermostat. As the several
groups of pins a & pass the spring &* of the
circuit-breaker K, the disk II engages the

spring h and establishes an independent
ground connection through the windings of
the actuating-magunet E and insures the send-
ing in of a complete signal. The relay-mag-
net I, is made long, so as not to be affected
by the t2mporary interruplions of its excit-
ing current, due to the rapid vibrations of the
lever D. N
Referring to Fig. 2, illustrating a modifica-
tion of the apparatus in which the break-
wheels are geared up so as to make a num-
ber of revolutions to each revolution of the
ratchet-wheels and in which the operation of
any signaling device automatically cuts out
those of the stations beyond it, W and Z
represent signaling devices at different sta-
tions connected with the main normally-
closed circuit j 5/, and arranged to be oper-
ated by a single central battery J. The wires
44" of the main circuit are connected with the
parts 0 0’ of cirenit-breakers O O of the sev-
eral signaling devices. A’ A’ are break-
wheels provided on their peripheries with
teeth arranged in groups corresponding with
the numbers of the stations to which they
severally belong. Upon the break - wheel
shafts are mounted pinions n n, which mesh
with and are driven by the larger gears N N
on the ratchet-wheel shafts. Two ratchet-
wheels, like those hereinbefore described, are
fixed side by side npon the same shaft and
are arranged to be intermittingly rotated by
the vibration of the lever D. The levers D,
like those previously described, are swung
in one direction by the action of electro-mag-
nets T and in the reverse direction by springs
d’. The windings of the magnets E are con-
nected through wires ¢/ with thermostats hav-
ing ground connections, in the manner previ-
ously described,and by wires e*with springsc!,
which normally bear against contact-piecesc’,
connected by wires o® with the main circuit.
To the levers D are attached springs d?, which,
when said levers are drawn toward the mag-
nets E, bear against screws ¢4, connected with
the wires ¢/, and temporarily shunt the cur-
rent passing through the wires ¢’ through the
levers D around the magnets E.. The said
magnets, being thus demagnetized, permitthe
levers D to be swung away from them by the
recoil of the springs d’. The wires o® are con-
nected with the coils of electro-magnets M M,
the spring-actuated armatares of which rest
normally against the contact-pieces m/, con-
nected by wires 0® with the main circuit.
The modified form of my apparatus shown
in Fig. 2 operates as follows: Suppose, forex-
ample,a ground connection tobe made through
one of the thermostats at station W. Thecur-
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rent will pass through wire e, magnet E, -
=1 b i) k]

thence through wire €’ spring ct, wire 0%
magnet M, thence through the wire 7 of the
main circuit to the battery J, thence to the
ground. The magnet E, enerygized by the
passage of the current through its windings,
attracts its armature e, swings the lever D to
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the left, and carries the spring d?into contact -
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with  the screw et and thereby diverts the
current from and demagnetizes said magnet.

The spring d’ then moves lever D to the right,

turns the ratechet-wheel B one tooth, and di-
rects the current again through magnet E,
In this way the lever D is rapidly vibrated
and the gear N intermittingly turned. The

~current, passing through the magnet M, ener-

gizes the same and attracts the armature N,
moving it away from the contact-piece m/.
The circuit through magnet L ig thereby
opened as soon as the signaling mechanism
is started. The gear N, meshing ‘with the
pinion 7, turns the break-wheel A’ the teeth
of which, passing the spring o, move the same
against the contact-piece o’ of the. cireuit:
breaker and temporarily close the cireuit
through the magnet L, by which the alarm is
given. 1In this arrangement of the apparatus
thealarm is given by first opening a normally-
closed circuit and ‘then temporarily closing
the shme by means of the break - wheel,
While the signaling mechanism at station W
is in operation the other stations beyond or
farther from the battery will be cut out of the
main circuit by the magnet M, thereby avoid-
ing the confusion which would arise from the
simultaneous operation of thesignaling mech-
anism of two or more stations. It.will be ob-
served that the cirenit by which the breal-
wheel is operated passes alternately through
the magnet E and lever D as the latter vi-
brates, but is continuous through the wire o3
and magnet M. I employ with this modified
arrangement of my apparatus a device like
that previously deseribed for maiiitaining a
ground connection with magnets E inde-
pendently of the thermostats by which the
initial movement of the signaling mechan-
ism is produced. This device consists of a
disk H’, fixed on the breal-wheel shaft and
having raised portions of its “periphery cor-
responding with and adjacent to the groups

of teeth on the break -wheel and notches or

breaks between said raised portions corre-
sponding with the spaces between said groups
of teeth; a spring A, connected by a wire h?
with the ground and arranged to bear against
the raised portionsof disk 11’ when the latter
is rotated, and a wire connecting said disk
with the ground-terminal of the windings of
magnet E. The signaling mechanism may be
arranged, if preferred, to be operated in open
cirenit.

I claim— :
- 1. In automatic electric signaling appara-
tus, the combination of a main cirenit sup-
plied with current from g single source or
battery which has a ground connection on one
side, a branch ecireuit having a ground con-
nection and a connection with the main cir-
cuit which supplies it with current, said
branch being provided with suitable circuit-
controlling deviees, and signal-transmitting
mechanism comprising a break-wheel, a con-
tact-piece by which the circuit is alternately
broken and closed when the break-wheel is

‘trolling

nected with the break-wheel, a

‘turned, an electro-magnet having its wind-

ings in said branch, and mechanism connect-
ing the armature of said magnet with the
break-wheel and arranged to actuate the
same, substantially as and for the purposes
set forth.

2. In automatic electric signaling appara-
tus, the combination of a main circuit sup-
plied with carrent from a single source or
battery and grounded on one side of said bat-
tery, a number of signaling devices located at
different points in said cireuit and each com-
prising a break-wheel, an electro-magnet the
armature of which is connected with and ar-
ranged to operate said break-wheel by suit-
able mechanism, and a branch cirenit con-
nected with the ‘main cirenit and having a
ground connection and a suitable cireuit-con-
device or devices, independent
ground connections for each of said magnets,
and switches operated by the signal-trans-
mitting mechanismtoclose the cireuit through
said independent ground connections and the

windings of the magnets associated therewith.-

substantially as and for the
forth.

3. In automatic electric signaling appara-
tus, the combination of a main cireuit sup-
plied with current from a single source or
battery and having a ground connection on
one side of the battery, one or more branch cir-
cuits -connected- at one end with said main
cireuit, from which -it is supplied with cur-
rent, and havinga ground connection, signal-
transmitting mechanism in connection with
each Dbranch cireuit, comprising a break-
wheel, a contact-piece for opening and closing
the main cirenit when the break-wheel is
turned, and an electro-magnet having its
windings in the branch circuit and its arma-
tare connected with and arranged to operate
said break-wheel, and a circait-breaker ar-
ranged to be operated by the signal-trans-
mitting mechanism and arrest the break-
wheel at a certain pointin its movement, sub-
stantially as and for the purposes set forth.

- 4. In automatie electric signaling appara-
tus, the combination of a break-wheel, a con-
tact-piece working therewith to alternately
open and close the circunit, a ratchet-wheel con-
spring-actu-
ated pawl engaging with said ratchet-wheel,
and an electro-magnet, the armature of which
is connected with said pawl, so as to strain the
spring when the magnet is energized, said
springactingin the opposite direction throngh

purposes Sset

the pawl to turn the break-wheel, substan-

tially as and for the purposes set forth.

5. In automatic electric signaling appara-
tus, the combination of 8 main eireuit sup-
plied with current from a single source or
battery and having a ground connection on
one side of the battery, signal-transmitting
mechanism comprising a break-wheel, a con-

tact-piece working therewith  to open -and
the transmission of pre-
an electro-magnet, the

close the circuit for
determined signals,
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armature of which is connected with and ar-
ranged to turn said break-wheel through suit-
able mechanism, the windings of said magnet
being in a branch connected with the main
circuit and with the ground, circuit-control-
ling devices, such as thermostafs, in said
branch, a wheel movable with the break-
wheel and having electrical contact-surfaces
corresponding with the groups of teeth on the
break-wheel, and a fixed contact-piece work-

ing with said wheel and having a ground con-

nection, whereby the circuit is maintained
through the actuating-magnet while a group
of teeth on the break-wheel passes the con-
tact-piece, with which they work to break and
close the circuit, substantially as and for the
purposes set forth.

6. In automatic electric signaling appara-
tus, the combination of a break-wheel,a con-
tact-piece workine therewith toopen and close
the cireuit, an electro-magnet, the armature
of which is conunected with and arranged to
turn said break-wheel through suitable mech-
anism, a spring acting on said armature in
opposition to the magnet, a-shunt around the
windings of said magnet, and a contact-piece
movable synchronously with the vibrating
armature and operating toswitch the current
alternately through the windings of the mag-

net and said shunt, substantially as and for
the purposes set forth.

7. In automatic eiectric signaling appara-
tus, the combination of a main circuit sup-
plied with current from a single source or
battery, a number of branch circuits con-
nected therewith and provided with cireuit-
controlling devices, and signal-transmitting
mechanism, the signal-transmitting mechan-
ism comprising a break-wheel, acontact-piece
working therewith to open and close themain
circuit for the transmission of a predeter-
mined signal, and an electro-magnet in the

‘associated branch circuit, having a vibrating

armature connected with and arranged to
turn said break-wheel through suitable mech-
anism, a switch in the main circuit, and an
associated magnet in each branch cireuif ar-
ranged to operate said switch to cutout from
the main line the signal-transmitting mech-
anism of stations beyond,substantially as and
for-the purposes set forth.

In testimony that I claim the foregoing as
my own Iaffix my signature in presence of two
witnesses. : ,

WILLIAM CASS SHAFFER.

Witnesses: -

E. H. BOoTTUM,
F. C. WINKLER.
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