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3o joints 12345, and connects to earth or other 

alarm circuit or circuits open, as hereinafter 

Application filed Decemb 

To all whom it invay concer 7 : 
Be it known that I, CHARLEs E. BUELL, of 

the city and county of New Haven, State of 
Connecticut, have invented Improvements in 
Electrical Fire-Alarms and their Combined 
Use with Fire-Extinguishers, of which the fol 
lowing is a specification. 
My invention consists, primarily, in the 

combination, with one or more alarm-circuits 
adapted to open by heat, of alarm apparatus 
adapted to be made operative when said cir 
cuit or circuits open, and an independent cir 
cuit and means adapted to transmit a definite 
signal thereon to a remote station when said 

described. 
My invention further consists in certain 

combinations and sub-combinations, which 
will be hereinafter described. . 

Figure 1 represents my invention. Fig. 2 
represents a detailed view of one of the ele 
ments of my invention. Figs. 3, 4, 5, 6, and 7 

Figs. S, 9, 10, 11, and 12 
show detailed parts of my invention. 

Referring to Fig. 1, C is a relay electro 

er 22, 1883. (No model.) 

a well-known way. The wheelW is provided 
with projections pp, adapted to lift the spring 
S from the contact C as it revolves, thus 
breaking the circuit ff. By arranging the 
projections at longer or shorter intervals on 
the periphery of the wheel W., a definite num 
ber-signal will be produced as the wheel ro 
tates. 

Fig. 3 represents a circuit, as shown in Fig. 
1 and described, with the difference, however, 
that the signaling mechanism B is included in 
the normally - open circuit of the battery y, 
thereby gaining some advantages which are 
obvious. . 

Fig. 4 represents two alarm-circuits charged 
from battery X, said circuits being, like that 
shown in Fig. 1, composed of lengths of wire 
not easily fused, held in electrical continuity 7o 
by easily-fused joints, and included therein, 
respectively, are the relay electro-magnets C 
and C, galvanometer G and G', and switches 
sands. The signaling mechanism Bisplaced 
in the normally-open circuit of battery y, to 
gether with the call-bell, D and an annuncia 
tor, A, of a well-known construction. The 
circuit of battery y being divided through 
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magnet; G, a galvanometer, and B is a signal 
ing-box of well-known construction included 
in the alarm-circuit of battery X, said circuit 
consisting of a wire that includes soldered 

return-circuit at 9 and k. A switch, S, is also 
included in the circuit, for opening said circuit 
when making tests to ascertain the condition 
of the circuit in connection with the use of 
the galvanometer G. D is a call-bell in the 
normally-open circuit of battery Y, and is con 
trolled by armature a of relay C, said call-bell 

45 

being made operative to produce an alarm 
when the armature a is retracted to its back 
contact-stop, i. ffrepresent an independent 

ed to be made operative by the signaling mech 
anism B when said signaling mechanism is 
set in motion by the opening of one of the 
suldered joints before mentioned. 

Fig. 2 represents the circuit-breaking mech 
anism of the signaling-box B. W is a wheel 
adapted to be revolved by clock-work in a 
well-known manner, said clock-work being 
normally wound up, or partly so, and held 
from running down by the armature of an 

circuit leading to a remote station, and adapt 

electro-magnet interlocking with its parts in 

the annunciator A, in a well-known manner, 
when either of said alarm - circuits becomes 8o 
open by the action of the heat its respective 
drop in annunciator A is made operative 
through the intermediate action of its relay 
electro-magnet, closing the circuit of battery 
y through a branch controlled by said relay 85 
electro-magnet, the call-bell D and signaling 
box B being arranged, however, to respond 
to the opening of either of the relays. Switches 
s' and s" are shown for opening the circuits 
of battery 1, when necessary, to inspect and 9o 
repair the alarm apparatus actuated by bat 
tery Y. 

Fig. 5 represents three alarm - circuits 
charged by battery X, the annunciator Ahav 
ing its electro-magnets included in the circuits 
of battery X, and the drops of the annuncia 
tor being so arranged, constructed, and con 
nected as to serve both as an annunciator and 
relay, so that when one of the three alarm 
circuits becomes open by heat its respective 
annunciator-magnet becomes demagnetized, 
its respective drop falls, displaying a number 
corresponding to the circuit, and closing the 
circuit of battery y, making operative the 
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bell D and signal-box B. Galvanometer G 
G' and switches S s' are used in connection 
with this modified form of circuit. 

Fig. 6 represents battery X charging cir 
cuits ZZ", said circuits being held in electri 
cal continuity by coutact-springs c and c', 
said contact - springs being held normally 
closed for the passage of the current by at 
tachments therefrom to the moving parts of a 
sprinkler used for fire - extinguishing pur 
poses, and so arranged, in connection with the 
sprinklers to which they are connected, that 
by the opening of the sprinklers, or either of 
them, whether by heat, by accident, or by de 
sign, the circuit connected to said contacts will 
be ruptured and an alarm be sounded, These 
contacts may be insulated upon the sprinkler 
itself, or upon the ceiling of the building that 
is to be protected, or in any desirable manner. 
There is shown the fine wire e, connected from 
contact c to lever T of the sprinkler, and in 
sulated from said lever, and provided with a 
joint of solder which will become melted 
slightly in advance of the opening of the 
sprinkler, which is also adapted to open by 
heat. In the circuit Z, Z', I have shown the 
relay electro-magnet C and an independent 
electro-magnet, E, adapted to control a mech 
anism for turning on a water-supply to the 
pipe P, which supplies the sprinklers HHH. 
One electro-magnet may be arranged to act to 
close the circuit of battery gy and control mech 
anism for turning on a Water-supply; but the 
use of separate phagnets, as shown, is pre 
ferred. The annunciator A, call-bell D, sig 
Inaling mechanism B, and independent circuit 
f fare shown in connection with the circuit Z 
Z, as in previous figures that have been de 
Scribed. 

Fig. 7 shows the conducting-pipe P, sprink 
lers H. H. H., circuit WWW, electro-magnets 
C and C, galvanometer G, switches ss, and a 
resistance, d, at the point k of the circait. The 
electrical connections of the circuit W are con 
trolled by the sprinklers H. H. H., in a similar 
manner to that already described. The elec 
trical connections of the circuit are preferably 
constructed, as shown in Figs. 8,9, 10, of a block, 
R, of hard rubber, having the binding-screws 
SS running therein, to which the wire WW 
is attached, the block. R and screws SS being 
arranged in relation to each other, so that the 
screws do not come in contact with each other. 
The spring his secured to the block R, and is 
normally held depressed by the lever T of the 
Sprinkler, in Such a manner as to make con 
tact with the screws S S and complete the cira 
cuit. When the lever T is released by the 
opening of the sprinkler, or when the wire e 
is ruptured by heat, the spring h retracts and 
opens the circuit, Sounding an alarm. A piece 
of metal, i, is shown soldered to the six-square 
of the Sprinkler, and is in such relation to the 
Spring h that if the sprinkler becomes open 
without the action of heat the spring h will 
come in contact with the piecej before opening 
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the circuit, thus short-circuiting the battery X 
over the pipe IP, the spring h and sprinkler 
serving for a shunt and sounding an alarm, 
and dropping the number of the annunciator 
by the attraction of armature a of relay C, which 
in this case is adjusted to be normally retract 
ed, the force upon the circuit through the 
relay C being increased, when the spring h 
comes in contact with the piece i, by the cut 
ting out of the resistance d, the terminal l; 
and the terminal of of circuit from battery X 
being connected to the pipe P as a return-cir 
cuit, or by a wire from its return-circuit to the 
pipe P, between the resistances d and (, in an 
obvious manner. The piece of rubber R, as 
shown, is attached to the sprinkler H by means 
of a dovetailed part upon both the sprinkler 
and the hard-rubber block. The electro-mag 
net C is shown as having its armature A, ad 
justed to be attracted with the resistanced, in 
cluded in the circuit, and its armature adapt 
ed to control a water-supply mechanism, and 
also to act as a relay for making operative the 
call-box B. when the circuit has become rupt 
ured. By this arrangement of electro-mag 
nets, resistance, and short-circuiting devices, 
an alarm will be given when the circuit be 
comes out of order without the action of heat, 
while an alarm will be given and a signal sent 
to a remote station and the Water - supply 
turned on to supply, the sprinklers if the cir 
cuit becomes open by the action of heat. 

Instead of accomplishing the giving of an 
alarm by short-circuiting battery X when the 
sprinkler becomes open without heat, I may 
close a reverse battery through circuit W for 
producing such an alarm by Substituting elec 
tro-magnets with polarized armatures for the 
neutral electro-magnets shown. 
What I claim is- - 
1. The combination, with two or more alarm 

circuits that are adapted to open by heat, of 
alarm apparatus adapted to be made opera 
tive when either of Said circuits opens, and an 
independent circuit and means common to the 
Several alarm-circuits adapted to transmit a 
definite alarm-signal thereon to a remote sta 
tion when either of said alarm-circuits opens. 

2. The combination, with two or more alarm 
circuits that are adapted to open by heat, of 
alarm apparatus adapted to be made opera 
tive when either of said circuits opens, and a 
galvanometer in each circuit for determining 
the cause of accidental alarms and for show 
ing the condition of the circuits. 

3. The combination, with two or more nor 
mally-closed alarm-circuits adapted to open by 
heat, of an alarm apparatus common to the 
Several circuits and adapted to sound an alarm 
by the opening of either, and an annunciator 
controlled by Said circuits to indicate the open 
ing of the several circuits, or either of them, 
and means common to the Several circuits for 
transmitting a definite alarm-signal to a remote 
Station. 

4. The combination, with two or more alarm. 
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circuits adapted to open by heat, of alarm 
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f, signaling mechanism B, the galvanometers 
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circuits adapted to open by heat, of an alarm 
apparatus adapted to sound an alarm when 
either circuit opens, an annunciator controlled 
by Said circuits to indicate the opening of said 
circuits, or either of them, and a galvanometer 
in each circuit to indicate the condition of said 
circuits, substantially as described. 

5. The combination, with two or more alarm 
apparatus adapted to sound an alarm when 
either of Said circuits opens, an annunciator 
adapted to indicate the opening of said cir 
cuits, or either of them, and an independent 
circuit, and means common to the several cir 
cuits adapted to transmit a definite number 
signal thereon to a remote station when either 
of said circuits open. 

6. The combination, with two or more alarm 
circuits adapted to open by heat, of an alarm 
apparatus adapted to be made operative by 
the opening of either of said oircuits, and an 
annunciator adapted to indicate the opening 
of either of said circuits, a galvanometer in 
each of said circuits for denoting the condition 
of said circuits, and a normally-closed inde 
pendent circuit, and mechanism common to 
the several circuits adapted to transmit a defi 
nite number-signal over said independent cir 
cuit when either of said alarm circuits opens. 

7. The combination, with a series of alarm 
circuits adapted to open by heat, of the alarm 
apparatus D, the annunciator A, the circuitf 

G G, and Switchess s, the whole arranged and 
operating Substantially as Set forth. 

S. The combination, with the sprinkler H, 
of a spring insulated thereon and held to close 
an electric circuit by the parts T and L of said 
sprinkler when those parts are in the posi 
tion of normally closed, and in a manner to al 
low said spring to retract and make operative 
said circuit when the said parts T and L, or 
either, become displaced from the position of 
closed. 

9. The combination, with the distributing 
part of a sprinkler, of a circuit-closing key 
insulated thereon and held to close an elec 
tric circuit by the interlocking parts Tand L, 
or either of them, in a manner to allow said 
spring to retract when said parts, or either, be 
come displaced from their normally-closed po 
sition, to make operative said electric circuit. 

10. A series of sprinklers, each provided 
with a circuit-closing spring that is insulated 
therefrom and adapted to close a circuit com 
mon to the series when the moving parts of 
the sprinkler are in their normal position, for 
excluding water, and the said spring in such 
relation to the fusible devices of the sprinkler 
as to accelerate their movement when released 
by heat. 

11. The combination, with a sprinkler that 
is adapted to be made operative by the action 
of heat upon a fusible substance, of electri 
cal circuit-connections insulated thereon and 
portable there with, and adapted to make op 
erative an electric circuit when said sprinkler 
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becomes open by heat or its moving parts 
displaced by accident. 

12. The combination, with a sprinkler that 
is adapted to be made operative by the action 
of heat upon a fusible substance, of circuit 
connections insulated thereon and held to close 
an electric circuit when the said sprinkler is 
closed to exclude water, and said circuit-con 
nections adapted to become operative when 
Said Sprinkler is in a position the reverse from 
pendent and its moving parts become re 
leased. 

13. The combination, with an alarm-circuit composed in part of a water-conducting pipe, 
of means for short-circuiting the battery 
charging said circuit by the opening or par 
tial opening of a sprinkler. 

14. The combination, with battery X, of the 
pipe P, sprinklers H. H. H., with W W, re 
sistance, and means for shunting said resist 
ance by the partial opening or opening of the 
sprinklers, or either of them, to produce an 
alarm. 

15. The combination, with a series of alarm 
circuits that are normally charged, and com 
posed of lengths of wire not easily fused, held 
in electrical continuity by easily-fused joints, 
of an alarm apparatus common to the series 
of circuits, adapted to Sound an alarm when 
either of said circuits opens, and means to in 
dicate which of the several circuits has 
opened. 

16. The combination, with a series of alarm 
circuits that are normally charged, and are 
composed of lengths of wire not easily fused, 
held in electrical continuity by easily-fused 
joints, and provided with alarm apparatus com 
mon to the Several circuits, adapted to sound 
an alarm when either of said circuits opens, of 
a normally-closed independent circuit and a 
call mechanism adapted to transmit a definite 
call-signal to a remote station when either of 
said alarm-circuits opens, substantially as de 
scribed. 

17. The combination, with a series of alarm 
circuits that are normally charged, and are 
composed of lengths of wire not easily fused, 
held in electrical continuity by easily-fused 
joints, and provided with alarm apparatus 
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adapted to Sound an alarm when either of said 
circuits opens, and to indicate which of the sev 
eral circuits has opened, of a normally-closed 
independent circuit and mechanism.common 
to the series of circuits adapted to transmit a 
definite call-signal to a remote station when 
either of said alarm-circuits becomes open. 

18. The combination, with a series of alarm 
circuits that are normally charged, and are 
composed of lengths of wire not easily fused, 
held in electrical continuity by easily-fused 
joints, and provided with alarm apparatus 
common to the several circuits, adapted to give 
an alarm when either of said circuits opens, of 
a normally-closed independent circuit and de 
vices adapted to produce an alarm at a remote. 

I25 . 
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station when either of Said alarm-circuits be 
comes open. 
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19. The combination, with a series of alarm 
circuits that are normally charged, and are 
composed of lengths of wire not easily fused, 
held in electrical continuity by easily-fused 

5 joints, and provided with alarm apparatus 
common to the several circuits, adapted to give 
an alarm when either of said circuits opens, of 
independent devices in each of said circuits 
adapted to indicate the condition of said cir 

Io cuits, substantially as described. 
20. The combination, with a series of alarm 

circuits that are normally charged, and are 
composed of lengths of wire not easily fused, 
held in electrical continuity by easily-fused 

15 joints, of alarm apparatus in a local or sub cir 
cuit adapted to be made operative to give an 
alarm when either of the said normally-closed 
alarm-circuits becomes open, whereby said nor 
mally-closed circuits may be short-circuited or 

20 the force charging said circuits be augmented 
without making operative said alarm. 

21. The combination, with a series of alarm 
circuits that are normally charged, and alre 
composed of lengths of wire not easily fused, 

25 beld in electrical continuity by easily-fused 
joints, and provided with alarm apparatus 
adapted to give an alarm when either of said 

circuits becomes open, of a local circuit that is 
normally open, and a callmechanism, and means 
controlled by said local circuit and adapted to 3o 
transmit a signal to a remote station when the 
said local circuit is closed by the opening of 
either of said alarm-circuits, and devices in the 
said alarm-circuits for closing the said local cir 
cuit when either of said alarm-circuits opens. 35 

22. The combination, with a series of alarm 
circuits that are normally charged, and are 
composed of lengths of wire not easily fused, 
held in electrical continuity by easily-fused 
joints, of an alarm apparatus adapted to Sound 4O 
an alarm when either of said circuits opens, and 
an annunciator adapted to be made operative 
by the closing of a local circuit when either of 
said alarm-circuits opens, to indicate which of 
said alarm-circuits has opened, with devices for 45 
each alarm-circuit adapted to close said open 
circuit through its respective drop of said an 
nunciator when it becomes opened, the whole. 
arranged and operating substantially as set 
forth. 

: CHARLES: E. BUELL. 
Witnesses: : 

J. H. GINGRICH, 
C. E. DIEHL. . . . . 
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