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To all whom tt may concerr:
Be it known that I, JOHN YOUNG, a citizen

- of the United States, residing at Chicago, in

the county of Cogk and State of Illinois, have

(3

10

invented a certain new and useful Improve-
ment in Automatic Fire-Alarm Systems (Case
No. 12,) of which the following is a full, clear,
coneise, and exact description, reference be-
ing had to the aceompanying drawings, form-
ing a part of this specification.

My invention relates to an automatie fire or
heat alarm system, its object being to provide
asvstem thatshall effectively tmnsﬁmt all fire-
alarms to the fire-alarm station while prevent-
ing the transmission of false signals.

In accordance with my mventwn two re-
sponsive circuits are p:t*omded extending
thronghout the territory to be protected, ther-

- most m s being provided in each of the circuits,

whereby the cirenit m ay be opened when an
abnormal degree of heat exists in the vieinity.

The ‘themmsﬂt% of one of the circuits, which

will be designated the low or A side of the SYS-

tem, are adjusted toopen the circuit ata lower.

temperature than the thermostats of the high

or B side of the system, the thermostats of

~ the A side being usually constructed to fuse

-~ there connected throughrelays with rece: Vlnf"

- of the high side fuse dt 160° to 165°.

at about 145% m 150°, while the ther mostats
In the

low cir cmt is included an indicating or an-
nunciating box placed on the omalde of the

 building or in any other convenient position
 toindicate the floor upon which the fire exists.
In each of the protective circuits is included

a signal-transmitting instruoment, the two in-

qtrmnenta being conneectedin separatecircuitls.

which extend m the central station and are

instruments or reg Jﬁttel* |

o

The registers at the city hall and at the fire-

- insurance patrol station are normally discon-
‘nected from the cireuit, so that a single trans-

45

mission from either of the tr: a,nsmlti_uw Instru-

ments operated alone will not reach the regis-
ters at the city hall and at the patrol station.

- Kach time eithel_. of the transmitting instra-

ments is operated its signal-wheel makes one

. 5.9

- tral station, and an

thus sending two signals to the cen-
n automatic switeh 18 pro-

rotation,

vided for cutting into eircuit the registers at
the city hall aud at the patrol atatmn ﬂlt} al-

10 Send in a false alarni.

tomatice switeh requiring a time of operation
oreater than that required for the transmis-
sion of the two signals by either of the trans-
mitting instruments. When. either of the
tr ansmlttmﬂ instruments is operated alone,
due to a fdlse alarm, the signal is transmitted
to the central station, 1’}111 does not pass be-

yvondit,sincethe doublesignal iscompleted be-

fore the automatic switch has (}pefftted to cut
into circeuit the registers at the city hall and
at the patrol station. If the heat of “the build-
ing from any cause he sufficient to actuate the

thermostats of the low circuitalone, the trans-

mitting instrument of that circuit will send a
signal to the central office and this will not
pass beyond the centraloffice. Orif etther of
the cireuits should be interrupted from any

cause, the transmitiing instrumentof the par-

tmular circuit will send a signal to the central
station, but it will not pass be} ond it. When
a fire emst& and both circuits are imterrupted
by the action of the thermostats, the trans-
mltmw instrument of the A side lmmedmtelv
acts to ‘[1*ansn'ut a double signal to the centr al
station and throw into operation the automatie

S1g 11&1, has {mt into cireuit the registers at the
eity hall and at the patrol station.
As soon’ as the transmitting instrument of

the A side completes the transmission of the

signal, it throws into operation the trans-
mitting instrument of the b side, which in

tarn transmits a double signal and throws
into operation the tlfummztﬂno instrument

of the A side, which sends in a dmﬂﬂe signal
and again ﬂn ows into operation the trans-
imitting instrument of the B side, four double
signals being thus transmitted to the central

station, while only three double signals pass

_n
L1

Go

70

| Swzntch which,by the termination of the double

S0

{0

beyond the central station and are recorded
upon the registers at the city hall and at the

patrol station, the first double signal being

intercepted at the central station.

By the employment of two circuits, one be-
ing adapted to open the circuit at a low tem-
pemtum while the other responds only to a
higher temperature, it is almost impossible

wire, the opening of one side of a 011*0111‘[ or
the mlhlre of one of the local batteries trans-
mits a double signal only and does nHt go be-

The breaking of a

100
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figures.

A series of thermostats « «’ «* are provided
upon the different floors and in the different
localities to be protected, and are connedted
in the A side of the system, the circuit be-
ing traced from the battery b through the
eonductor b' to the contact ¢’ of bhe circuit-
controlling device ¢, the contact ¢’ being con-
nected by conductor b? with the thermostats
¢ provided upon the first floor, circuit then
extending by conductor to contact 2,
thence by conductor b* to the thermostats

conductor 0® to contact- ‘relmnml c, and by
conductor 0® to the thermostats «? provided
upon the third floor, and bv the conductor 07
to the contact-terminal ¢!, as many floors or
localities being thus connected with termi-
nals upon the COHtl‘Olhnﬂ‘ device ¢ as may be
required. Circuit extends from the last ter-
minal ¢! by conductor d through the electro-
magnet ¢’ and by conductor d’ to the electro-
'lﬂnet ¢’ of the transmitting instrument e,
thenee by conductors ? (3 throuﬂh the elec-
tromagnet f’ of the indicating dewce f and
back 130 the opposite pole of the battery b.
A conductor d* joins conductor d with con-

tact-spring g’ normally resting out of coittact .
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pmsed over the terminal contacts ¢’ ¢, &e.,
1t comes 1mmto engagement with the hook r*”
and when 1n thls pOSlthIl the roller ¢'® enters
the recess ¢! and permits the lever ¢!® to come
in contact with the back contact ¢, thus com-
pleting a short circuit about the electromag-
net ¢>. The hook ¢¥ is connected by a con-
ductor ' with the pole of the battery 0.
Normally the circuit of battery b may be
traced through conductor 0 to contact ¢,
thence by conductor 0° through the thermo-
stats a, conductor 0% contact ¢, conductor b,
thermostats «’, conductor 0°, contaet ¢, con-
ductor b° thermostats a®, conductor 0?, con-
tact ¢*, conductor d, electromagnet °, electro-
magnet e, conductors d* d3, electromagnet f
back to the battery 6. When the circuit is
opened from any cause, as by the operation
of one of the thermostats, the electromagnets
¢’ e¢',and f' are deénergized. The deénergiz-
ing of the electromagnet ¢ of the transmitter
e results 1n sending a signal to the central
station, as will be hereinafter described.
The deénergizing of the electromagnet f~
releases the armature-lever f* and causes the

opposite the letter B, which stands for bat-
tery, thus indicating that the circuit is open.
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~arm ¢’ and the arm begins to rotate.
the arm ¢® comes in contact with the first con-

When

~ tact-terminal ¢, the ecircuit of battery 0 is

closed through conductor O, contact-terminal

¢, contact-arm *, conductor d?, and electro-

magnet 1’ back to the battery, thus actuating

theelectromagnet f', which attracts its arma-
ture and causes the rotation of the pinion f*

~through a distance equal to the pitch of one

10
- toa position midway between the letter b and
- the numeral 1.

20

me ral 1.
 contact with terminal ¢°, and the cireuit may
~be traced from battery 0 over conductor O’ to

of its teeth, the index-finger being thus moved

As the arm ¢ continues its
motion it breaks contact with the terminal ¢,

~and this opens the circuit Just traced and de-
~energizes the electromagnet /', thus permit-

ting the armature-lever 1< to move back, ro-

' tating the pinion 7* another tooth, the index-

ﬁnﬂer being thus brought opposite the nu-
The contact-arm ¢® next comes in

contact ¢/, conductor b, thermostats a on the

- first floor, terminal ¢*, arm ¢f, conductor %,

electromagnet ' to battery. The index-

finger /* is thus moved to a position midway

hetween the numerals 1 and 2. As the con-

tact-arm ¢® breaks contact with terminal ¢

. theeireuit justtraced isopened and the index-

- finger f°1s moved up to a posﬁmn Oppmte
~the numeral 2.

Supposing, now, that the circuit is open

'fupml the second floor, that is, that the cir-

cuit is open at one of the thermostats a', the

- eireuit will remain Gpen when contact-ar m ¢

35

- the electromagnet 7.

engages terminal ¢
continue its 1110131011 without again energizing
The index- imﬂe} f

will thus remain opposite the numeral 2, thus

indiecating that the disturbance is up(m the

40

second ﬂom' As the arm ¢’ continues its ro-

~fation it is engaged Dby the hook ¢, and the

electromagnet of theindicating deviceis thus

short-circuited by the circuit whlch may be

. traced from the conductor ? to the contact-
45

arm ¢%, hook ¢, and conductor d? back to the
battery, so that subsequent closures of the

© circeuit-battery b will not energize the electro-

- the electromagnet ¢,

magnet ' to disturb the indication of the in-

- dieator f. With the arm ¢® in engagement
50
~recess ¢!t and the arm ¢ thus comes in con-

with the hook ¢ the roller ¢ rotates in the

tact with the anvil ¢", thus short-cireuiting

~ strument e comprises an electromagnet e,

55
e, Uupon which are provided pins e® e'.

OppGSite which 18 pivoted an ar matm e-]evel

| '_m*m e’ mountecd upon the signal-wheel e nor-

6o

‘mally engages the pin &°, the signal-wheel Dbe-
g thus maintained ag ainst rotation.
t‘he periphery of the signal-wheel are provided
‘teeth adapted as the wheel rotates to engage
‘the spring ¢ and move same out of C(}th(‘t'
~with the spring €%, two geries of teeth being
“provided upon the w heel whereby a donble
or treble signal is transmitted upon each ro-
~ tation of the signal-wheel.

Upon

The spring ¢’ is

thus transmittin

carries a pm G°,
the arm ¢° mounted upon the signal-wheel ¢’

and the contact-arm will
to eng
' contact with the spring ¢°.
| econnected with the conductor A%

| battelv

The transmitting in- |

_.AH |

transmit their

I’ with a battery 2* at the central station, the
return cireuit being by conductor A° to the
spring ¢°. - When the circuit 18 opeued from
any cause, the electromagnet ¢’ is déener-
gized and ‘the armatur e-lever e released to
move the pin e? out of engagement with the
arm ¢° and permit the sign.al—wheel to rotate,
o a double signal to the cen-
tral station. ' .

I will now describe the B or low side of the
system. A series of thermostats & &' £° is
provided upon the severaliloorsin close prox-
imity to the thermostats of the A side, the
thermostats being included in a circuit which
may be traced from battery { by conductor !
through the series of thermostats & &' A7
thrcugh the electromagnet 2 and back to the
ba.ttery by conductor *. The electromagnet
¢® of the signaling Instrument ¢ is included

| in cireuit with the battery [, the cireuit being

traced from the battery by the conductor £#
to the electromagnet ¢° and thence to the con-
ductor £ and back to the battery.  Krom con-
duector * a conductor £ extends to a spring e,

normally resting in contact with a spring e,

the spring €' bemﬂ connected by the con-

ductor £/ ﬂth a eont&ct-pmnt [ 11{)1*111&11‘;* out
of eng

agement with a contaet-point &, which
18 eonneeted with the battery through the CON-
ductor I°. Opposite the pole of the electm-
magnet ¢°is pivoted armature-lever ¢*, which
against which nor mally rests

of the indicatm* The teeth ef the signal-
wheel ¢ J are adapted, When the Wheel]omwa
age the spring J aml Mmove Same Out of
The spring ¢° is
which ex-
tends to the central station and with a relay
15 and battery /t°, return beinﬂ‘ through the
conductor A° to the spring g'. |
"~ When from any cause the B snle of the eir-

- cuitis opened, the electromagnet [* is déener-
- gized and releases its armature [?, thus releas-

ing the drop [, which falls upon the contact
[*, closing the same against contact . 'The
electromagnet ¢° is thus short-circuited, the

short cir euit being traced from the b&ttery [
through eonduetor I, conductor I contacts e

ell, conductor I8 contacts I/ I, eonductor [ to
Lleetlomagn@t ¢° bemﬁ thus déen-
erg ized, the pin ¢° is moved 011t of engage-
mr_,nt ’Wlﬂl arm ¢* and the signal-wheel is per-

mitted to rotate, thus sucecessively separating

the springs ¢® and ¢* and transmitting the
sienal to the central station. -

When either of the circuitsis opened alone,
the particular transmitting instrument be-

| longing thereto is actuated to send a signal

to the central station. Such a signal 1s a
false signal, and means are provided at the

~central station for preventing its passage be-
vond the central station, as will be hereinafter

described. When, however, a fire ocecurs,
both circuits are opened and both instruments
signals to the central office,

o Lannee’red by a eanduemr v through a 1’*913}; | means, Whl(*h I will now describe, being pro-
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)

“may be desired.

vided for causing the transmitting instrument
each instr ument being
thus caused to transmit its signal as often as
In practice each instrument
transmits two duplicate signals to the cen-
tral station, the first dupheate signal of the |
- first insty ument to operate being mtercepteds
~ at the central station, while tho: three subse-
- quent double sign als are transmitted to the

- 111 e-alarm signal.

permit the rotation of the signal-wheel ¢’ a |
~double signal being thus tr fmsmm ed to the:

20

25

- that the %wncﬂ wheel e’ starts to rotate, the |
o springs e’ el are separated in a manner here-
- Inafter to bedescribed,; thusopening the short
circuit of the electromagnet ¢® and energizing |
- said electromagnet, which attracts its arma-

- ture and moves the pin ¢g*into position to en-

s

~arm ¢® the rotation of the signal-wheel g7 be- |
‘When the signal-wheel
- ¢%hag completed a rotation, the arm ¢ comes:
. in eontact with the pin ¢4, carried upon the

40

45

e

60

mostats are

ing thus prevented.

 When afive occur s, the thel mostats of the A |
- or low side will operate fivst, since these ther-|
adjusted to operate at about fif-
teen degrees below those of the other side.

Thiswill deénergize the elecctromagnet ¢’ and

central %mmon

oaee and check the movement of: the ccntaet-

armature-lever, and the rotation of the signal-
wheel isstopped. The contacts e el” are again
closed together and the electromagnet ¢ thus
Shunted and deénergized, the armature-lever
¢* being released to move the pin ¢ out of
engag ement with the arm ¢® and permit the
515.;11&1 -wheel ¢* to rotate, a double signal be-
ing thus transmitted from fthe tm.nsmitting
instrument ¢g. During the 10‘&1131011 of the
signal-wheel ¢* the contacts g g° are closed
tonethe]' thus completing the cu*uut of the
bftttm : b thr ough electromagnet ¢ by con-
du(,tors * and d to contact c“ lever
ductors d®and d’, electr omcwnet e, conductor
d?, arm ¢, hook c“’,, conductor d7to the opposite
sicdle of the battery. The armature-lever e?is
thus attracted, moving pin e' out of engage-
ment with arm ¢’ and permitting the arm to
move into engagement with pin ¢° which is
now in position to check the movement of
the arm. The signal-wheel ¢°is thus checked
against rotation during the rotation of the
siornal-wheel ¢".

W’ hen the. wheel q has completed 1ts rota-
tion, the contacts g’ g*‘-' are separated again and
the elech omagnet ¢ deénergized, thus per-
mitting the rotation of the wheel e to again
send a signal from the A transmitter, the con-
tacts e el being meanwhile opened to effect
the energization of electromagnet ¢* and pre-

vent the rotation of signal-wheel ¢°. -
signal-wheel e®*has completed its rotation, con-~

tacts e e!? are closed together again, thius ef-

fecting the deenernlmtmn of 61€Ct1‘0]ﬂc19118t: |
g° and - permitting Lhe sienal-wheel ¢7 to make
.Aftel the second rota-
tions of the two signal-wheels they are locked
in position by the mechanism which will be
‘hereinafter described.
city hall and pah ol station .,md eon&tltuto the |

lnlnmdmmly after or simul- | 4
‘taneously with: the opening ¢f the eircuit:
- through the A side, the ecircuit is opened:|

~through the I3 side, thus deénergizing the:
- electromagnet £ and effecting the closing: of

normally rests.

“ductor 7* with back contact ¢t of the relay /i

13 con-

563,832

1ts second rotation.

When

75

It is evident that, in-

stead of having each wheel complete two

rotations, _mw numbel Of rotations may be
| Hlﬁfle o S | | | _

~Referring now to the appm atus at ﬂm cen-
tral station, thelever m of the relay /» is con- -
| nected by a conductor: m’ through relay o,

:S_c::.

battery o', and relay p, conductor m” to back
contact mS of a second relay against which -

1evel m* normally rests; thence bv conductor
5 to back contact mb, &f..;mnst which lever m
- The armature-lever o* ot ve-

lay o is C(mnected through the 1*eﬂ1%t01 o and

battery o* w 11311 baeck wntaet 0

battery p°, electr omagnet 2%
:(3011:(111(,#01 D’y
relay 77,

switch-arm p*,

.~ The arma-
ture-lever p' of relay p is connected thr mwh'
~ the contacts [* and %, thus short- Ci] cuiting |
and deénergizing the eleetl omagnet ¢°, w hich |
- starts the. swlml -wheel ¢7; but 11111&6(11dt9]}?5 :

with the back. Con‘(act 70 0f the: -
against which mormally rests the

armature- l;e.ver:f;r?, which'is connected by con-

against which rests armature-lever 7,

1%, 95
which

is connected by conductor #° with I'elfw-m.:.w—-i o

‘netsand bfmlx contact anvil p, against w hich
the lever p’ normally rests.
lever s’ of relay sis connected with the regis-
ter s? and battery s® through the contact.st.
When a-signal is transmitted by the instru-
‘ment e of the A side, the relay /i is suceces- -
- sively operated, thus successively opening

the circuit between lever m and contact m?,
thussuccessively deénergizing therelay,mag-
nets o and p and moving the levers ¢* and p’
successively to . close the local circuits con-
taining the registers o° and s°, the signal be-
1mfI thus I'worded upon each of the 1*(101ste1s

o*and st The closing of the local circuit con-
‘mmmﬂ the battery 232 energizes the electro-

magnet p?, which releases the arm P, which
1S adapted 10 be rotated about a spring or
clock mechanism, the mechanism bem}‘ﬂ SO
adjusted that after the first double signal has
been transmitted to the central station and
recorded upon the registers thereof, the arm
»? comes in contact with the arm p* and moves
the same off of the terminal p°. The short
circuit through arm p* is thus interrupted

and current is allowed to pass through the

indicator ¢ and battery ¢’ to the register #° at

the patrol station and the register © at the

city hall, the current returning by the con-
duector p’. The cireuit through the registeygs
f* and £ being thus completed, any subse-
quent signals transmitted to the central sta-

tion will also be registered at the patrol sta-.
tion and at the city hall.

When a signal is sent from the instrument
g of the B side, the relay A°1s operated to suc-
cessively open the circuit between the con-
tact

| Thu armature-

1@

IG

IT

II

I2

I12

13

and the lever 7°, the circuit through
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relay s being thus successively operated to
produce a record upon the register s° and also
upon the registers * and ¢, the circuit belng
B

, T'e-
lay s, contact p%, lever p’, bat’rm*v e, electro-

_nm-frnet P, mdwatm L b&tter;; £ 1eﬂ1bte1'€ Al
?, conductors 3 p°, contaet 7, levu 7%, con-

ﬂ_uelm 3, to contaet . The bﬁttel S {" 18 em-

ployed to assist the local hattery p° in ener-

gizing the eircuit extending to the distant
patrol station and city hall. 1t will thus ap-
pear that all signals sent from {he A side are

- recorded upon “both the registers o® and s>

- from the successive operation of the trans-
forwarded
to the patrol station and the city hall, while

20

!
.1

~while signals sent from the I3 side are re-

corded upon the register s° but not upon the
register ¢, while all signals except the first
duplicate signal sent are recorded upon the
registers * . Since all fire-signals resuit

mitters e and g, the fire-signals are

all false alarms that may arise upon either
circuit send but a single duplicate signal to
the

hall.

ry . : - A1) . , |
The line springs + ¢ of a spring-jack are

connected with the conductor m/, and a hne-
. b,

spring * 18 connected with the conductor

m?, and back contact 2° is provided for the

relay-lever m, and is connected with line-
spring 4.
insérted into the spring-jacks, the plug com-

~ prising contaets 7 9, adapted to make con-

- spectively with line-springs v° v'.

50

Ho

- 18 shown in Figs. 10 and 11.
40 (
~ecircuit between the contacts ° and ©°, so that
~when the plug is inserted in the spring-jacks

back contact 7

sent over the hine. _ _ .
indicators of two different systems fall at the

tact v ﬁﬁpemwehf with springs 2* v and with
contacts » #5, adapted to make contact re-
The de-
tailed structure of the plug and spring-jack
An auxiliary

register v and a battery v are included in

theregister and battery are included in a local
circuit which may be traced trom the batiery
to contact ¢° line-spring v, relay-lever m,

through theregister v” tothe battery. When

it is desired to cut out the regular register,
the double plug may be 111serted in the spring-

jack and the register 2 substituted in place
of the regular reglstel. Since all calls com-

‘ing to the central station are recorded upon.

the registers 0° and s°, some provision should

Dbe made for taking care of two signals that

might be simultaneously sent to the central
Smhon,, and for this purpose shutters A" /i°
are provided in the A and I3 eircuits respec-
tively adapted to indicate when a signal is
If the operator notes the

same time, a double plug 1s inserted in the
]:aprnw-;]de]a._ of one of the systems, and the
signal coming over that system will be re-
corded upon the auxiliary register ¢9, the re-

lay {:whnﬂ through ﬂ1e 100‘11 encmt ﬂbfwe,'

traced.
In the local mrcmt eantammﬁ the register

central station, which is intercepted and
does not pass to the patrol station or the city

A double plug is adapted to be

gnllilleﬂspl'iﬂg‘ "?3’4; contact "ﬁﬁ?'

The springs eV and ¢
The sig na]—wh eel @Y 18 mor

ery adapted to successive

ot

0% are provided spring-jacks ¢! 7% into which
plugs v v™* may be inserted t() cut out the

register o® and cut the register ¥ into cirenit,
when for any reason 11 18 degmﬂhe to discon-
nect the register 0%  Spring-jacks are like-
wise provided in the local circuit containing
the register s° for a similar purpose.

In Fig igs. 3 and 4 is illustrated in detail the
lznech&mmm of the transmitiing instrument
of the B side of the circuit, the instrument
comprising a pivoted arm g¢* adapted to be

‘rotated by a clock mechanism, a pin w being
| provided upon the arm adapted when the

arm rotates to engage the under surface of
the ring ' , which is carried upon the end of
an arm 1 pwoted 2t . Upon the arm w?
is mounted a contact-spring ¢',whiech 1s con-
nected with the conductor «' of Fig. 1.
When the pin w engages the under side of
the ving ', the lever u?is rotated and the
spring ¢’ 15-, brought into engagement with
the contact G2, which is emm@-eted with the
conductor d of Fig. 1. The signal-wheel ¢
is mounted to rotate with the arm ¢" and 1s
provided with teeth extending from its pe-
rl pher}'? which are adapted to engage spring
g® and successively move the same 011’[ Gt
contact with the spring or umtaet ¢” when
the wheel rotates. The spring ¢° is connected
with the conductor /i* of Fig. 1, while spring
¢ is connected with the conductor 13 of Flﬂ
1.‘ Opposite the pole of the eleetmmaﬂnet
g° I‘GSfS the armature-lever ¢* carrying “the
pins ¢ ¢, g'. Fpﬂn a rotating wheel 20!
is p‘rowded a pin 2’ adapted to he engaged
by the arm ¢° as the arm makes 1ts ﬁl*st T'0-
tation, to rotate the wheel through such a
distance as to bri ing the hook 1 into position
to bée engaged by ‘(he arin ¢° upon its second
rotation, the arm being thus held against

| further l*otatlml by means of the hook .

In Figs. 5, 6, and 7 is illustrated the trans-
mitting mstrmnent of the A side, the appa-

‘ratus being of the same general construction
as that of the B side]

U'pon the rotating
arin €® is carried a pin x adapted to engage
the under side of a ring 2 carried upom
the end of an arm 27, piv oted at 2 Upon
the end of the arm a°1s carried a contact-
spring eV, normally in enﬂ‘wement with the
under side of a contaet spring ¢, but adapt-
ed to be moved out of enfdgem@m there-
with when the pin & en, caves the ring «.
T are conneci;ed respec-
[* and P of Fig. 1.
nted to rotate "Wli.]l
h upon 1ts periph-
v separate springs
¢' ¢%, which are connected respectively with
the eonduc‘ﬁm% 7£ soof Fig. 1. Opposite the
electromagnet ¢ is nmun‘{ed the armature-
lever ¢2, which carries the pins ¢ and e~

tively w1th the conductors

the arm e’ and carries tee

The arm €® normally occupies the position

illustrated in full lines in Kig. 5, being

checked against rotation by the pm ¢?, while
the arm q" normally occupies the posltmn
illustrated in full lines, being

maintained
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-against rofation by the pin g
~ side of the system is opened, the mafrn ete'is

0 . - . 568,882

deénergized and the armature-lever e* moves

to the posmon Indicated in dotted lines, thus |

moving the pin-e® out of enmwement with

arm ¢ and peumttm o the arm to rotate, the
arm engaging and rotating the wheel Wt in

its travel and being ehoclu_,d against further

~ rotation by the enuqn ement with the pin e,

TO

which, when the mmatme e? 18 unm‘rmcted

_1‘65135 1n position to engage the arm.

When the B side of the cireuit is opened

- alone, the pin ¢’ is moved out of engagement

either ¢

with the arm ¢® and the arm makesar 013&131011,_

-moving the wheel w* and being checked by
the pin ¢'', which is in position to engage the
arm when the lever ¢*is unattracted.
~attendant observing that the wheel 2t in
case has been rotated through half 1ts |

The

travel will know that the tmnsmltm ng instru-

- ments have responded to a distur bmn‘ call,

-as otherwise the. instruments W_ould have-
made two rotations, Emd when the magnet e’
| 18 energized, the arm ¢’ is 1elea&ed by the pin

pin ¢

et and engaﬂed by the pin-e?, while the arm
g 1S T elemed by the pin g and eng
- Whena tr ue alar m- swnal s sent in

- and both magnets ¢’ and ¢ are déenergized at

30

the same tlme or in close succession, both

transmitting instruments would send in their
signals, were not some means provided for
locking one of the instruments.

‘---.served that the pin «in Fig. 5 ]ms but a short

~ distanece to travel before engaging the ring ',

as compared with the distance which the pin

1w must travel before engaging the ring /',

. so0 that when both instruments are actuated |

m 4O

45

_In&ﬂnet

55

60
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simulitaneously, the lever a° is first rotated to
which eiffects the
energization of the electromagnet ¢, as ex-
plained in c,on nection with Kig. 1. The arma-
ture-lever ¢* is thus moved to bri mﬂ the pin
g into engagement with the arm ¢° and check
1ts further rotation. The pin 2 passes from
beneath the ring «', thus closing together the
contacts ¢ e and eff ecﬁnn the deenewwa—
tion of electromagnet ¢, which releases its
armature and withdraws the pin ¢! from en-
gagement with the arm ¢° which begins its
rotation. Immediately thereafter the pin 20
comes in contact With ring w’ and closes to-
gether conmctf; g ¢°,thus energizing electro-
e’ and Dbringing pin 83 “into position
to check the rotation of arm e,

In Figs. Sand 9, I have illustrated the form
of thermostat which I preferably employ, hut
which in its individual capacity forms no
part of the present invention. Upon the
ends of standards or supports i ¢’ is soldered
by means of fusible metal, a wire 4/* carrying a
weighty®. When the temperature reachesthe
predetermined degree, the solder is fused and
the weight withdraws the wire from engage-
ment with the supports, thus opening the cir-
cult, which 1is normally maintained through
the supports and wire in series. By malunﬂ

the supports i ¢’ of different sizes the 801(161‘

i

When the A

aged by the

It will be ob-

may be caused to fuse at the desired degree,

the rate of conduction of the heat to the fusi-

ble solder being thus adjusted. By making

the supports of the A side smaller in cross-sec-
tion than the supports of the B side, the

thermostats of the A side mav be ecmsed to
oper ate in advance of those of the B side.
- In Fig. 14 1 have illustrated diagrammatic-
ally the deviees for detecting ﬂround%' and

shortecircuits. The centml-bta,tlon apparatus,

75

except the batteries 1 19, is omitted for clem----ﬂ ”

ness. The conductors A i* of the circuit H
‘extending through a number of buildings

I T' I#, likewise conductors i 1t At of a second
| eireuit ' extend through a number of build-
ings PI*I°. A conductorextendstotheoround

from each of the conductors 7° of the circuits
H ', and in the ground-conductor is included

an indicator 2?2 and a battery z?, so that should

L0

a ground occur upon either of the circuits H -

or H" the circuit of battery z* W111 be doaod to

actuate the indicator z2.
Should a short cu*cmt OCCUY :zwm% the CON-

ductors i h* A*at any point, as, for instance,

would pass through the short circuit 1 1, thus

preventing the passage of any current to the

buildings or protective circuits beyond the
short cireuit, as, for instance, to building I°.

1t 18 necessary, ther efore, to provide means

90 -

along the line 1 1, shown in connection with -
circuit H, the current from the batteries /i> 1i®

95

forindicating at the (,,entral station when such

a short circuit exists upon the line. At the

the conductors A’ I, and an-electromagnet n'

1sincludedin thecircuitbetween the conduet-
T'he extremity of a second eir-
~cuit H' is extended to a position near the ex-

ors N and h®.

tremity of the circuit H and in the circuit H’
are provided signal-wheelsn® 73, onein circuit
between the conductors 2 and 74 and the other
between the conductors iz and A° of the circuit
H’'. Thesignal-wheels are normally prevented
from rotating by the attraction of the electro-
magmnets n and n’ upon their respective arma-
ture-leversn*n’. Should a short circuit occur
upon the circuit H one or both of the electro-

magnets n n' would be deénergized, thus re-

leasing one or both of the signal-wheels*n?
and transmitting asignal tothe central station
over the circuit H' to indicate that the circuit
H is short-circuited. Electromagmnets + and ¢’
are likewise included in the circuit H', while
sienal-wheels 2 73
cluded 1n circuit H, whereby a short circuit
upon the circuit H' may transmit a signal to
the central station over the circuit H.

Having described my invention, what I
claim as new, and desire to secure by l.etters
Patent, is—

1. In a fire-alarm system, the combination
with two cireuits extending throughout the
district to be protected, of thermostats or re-
sponsive instruments in each of said circuits,
the thermostats of one of said circuits being
constructed to change the electrical condition

, controlled thereby, are in-

1Cco -

“extreme end of the circuit H is provided an
electromagnet n included in circeuit betwwn_ -
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~ of the ecircuit at alower temperature than the

thermostats of the other cireuit,

a signal-
transniitting deviee included in each of said

~eirenits, and means forintercepting the signal

when but one of said signal-transmitting de-
vices is operated; whereby, when both signal-

fransmitting devices are operated in succes-

- gion, the signal is transmitted to 1ts destina-

10

‘tion, while, when but one is operated, the sig-
nal isintercepted; substantially as described.

2. In a fire-alarm system, the combination
vrt.h two circuits extending throughout the

- distriet to be protected, of a signal-transmit-

{ing instrument in ead}, of said eircui 1ts, each
of said signaling

instruments being COT-
structed to transmit a signal of a definite

~ duraftion when its own circuit alone 1s opened,

means for e causing the si mmlmﬂ* mstruments

 to operate successively “when hoth cireuits

20

are opened, to tr ansmit a signal of longer du-

ration, a registering d{—:viee at the central

'- -Smm(m & rey 1s‘tel*1nﬂ device at a distant fire-

alarm &tatmn and means for preventing the

- passage 1o the distant fire-alarm. &,tfltmn of

25

the shorter

signal transmitted when one of

~the signaling mﬁtrumentg alone 1s operated,

whereby a false
central station; substantmlly as described.

sional is intercepted at the

3. In a fire-alarm system, the combination

with two circuits extending throughout the

district to be pmtectecL and a mnal—tlanb-

mitting device in each of said Gll‘Cl_llb% means
for operating said signaling devices succes-

~sively when Dboth ecircuits are opened, regis-

{3
i1

tering devices at the central station and at a

~distant fivre-alarm station, a switch normally

disconnecting the register at the distant sta-
tion from the eircuit, said switeh being con-

strueted to cut the distant register into cir-
40

cuit by the transmission of a signal and hav-
ing a predetermined duration of operation
ereater than the duration of a signal trans-

~mitted by either of said swnalmﬂ instru-

~terminal being included in cireuit in adwume |

ments when acting alone.

4. In a ﬁl‘e-al:gwm system, the wmbmfm on

with a circuit extending in series throughout a
number of localities to be protected, of a series

of terminals included In saild cirecuilt, one

of each of the Tocalities to be protected, a con-

- tact-arm adapted to be moved over said termi-
nals to successively open and close the elec-
trie eiveuit including the terminals and the
localities to be protected, an electromagnet

60

normally energized to lock said Gonmct-m'm

-in position, an indicator-needle adapted to be
- moved
normally energized to maintain said indicator-.
needle at the zero-point, and an electric cir-

over a dial, a second electromagnet

cuit ineluding said second electromagnet,the
contact-arm and one or more of said termi-

"nals and the localities connected therewith

as the contact-armn rotates; whereby the cir-

- cuit through the second electromagnet 18 suc-

cessively opened and closed to move the
needle step by S‘E{‘]_J‘ substantially as de-
scribed.

- 5. In a fire-alarm system, the combination
with the cireuit extending throughout the
localities to be protected, of a mmuﬂ-con—
trolling device comprising the terminals ¢’ ¢,
and so forth, m‘cerpase(l in the cireuit be-
tween the Su"eml localities, the contact-arm
¢’ adapted to be moved over said terminals,

- and the electromagnet «5 normally ener ﬂlfed

to maintain said arm ¢ against 1*0‘(&131011 the
indicating device comprising the electromag-
net f"and the index- ﬁuﬂer adapted to be
moved by the successive energization and de-
energization of the electromag met 7', the hoo]\_

el adapted to be engaged by the arm ¢f to
511011: circuit the electromafmet f"and the

lever ¢® adapted to engage the contact ¢* to.

short-circuit the electromagnet ¢°, substan-

tially as described.

6. In a fire-alarm system, the combination
with two circuits extendmﬂ throughout the
distriet to be protected, of m;wnai transmit-

L ting instrument included In edch of said ecir-

emts electromagnets normally energized to
prevent the {}pemtwn of said Slﬂl‘hﬂlllﬂ de-
vices and contacts controlled by eac,h oi said
sienaling instruments for reciprocally main-
menn the electromagnet of the other in-
%tlument energized dmmﬂ the operation of
one of the mstl uments, Wherdw the 1nstru-
ments are caused to transmit their signals
SIILGGSSIVG]Y, substantially as desembed

In a fire-alarm sy stem, the combination
v11:11 the Q,llﬁ nlemﬂ* instruments e and ¢ g of the
contacts ¢’ g* adapted to be closed together

by the operation of the instrument g to
maintain a closed circuit through electro-

magnet ¢ of instrument e and contacts ¢° e

&dapted to be separated by the operation of

instrument ¢ to open the short circuit about
the electromagnet g*" of instrument g and
permitthe energization of the same; substan-
tially as described.

8. In a fire-alarm system, the combination
with the two circuits extending throughout
the distriet to be protected, of the elrmut ~COI -

trolling instrument ¢, indicating device fand

signaling instrument ¢ included in one of
said enuuts the signaling instrument g
and elec‘rmmaﬂnet 2 included in the other of
said cireuits, “Hhe normally open short cir-
cuit about the electromagnet of instrument g
adapted to be closed by the energization of
the electromagnet [, contacts ¢’ 10 adapted
to be separ ated dmmb the operation of the
instrument e to Open said short circult, and
the contacts ¢’ ¢° adapted to be closed to-
gether during the operation of 111st1*ument {
fo complete circuit through the magnet ¢ of
instrument ¢; substanti ally as described.

9. In a fire-alarm system, the combination
with two circuits extending throughout the
district to be protected, of a signal-transmit-
ting instrument in each of said circuits, a re-
lay included in each of said circuits at the
central station, two registers at the central
station, and means for operatmﬂ both of said
registers by one of said signal-transmitting
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instruments and for operating a particular

one of said registers by the other of said sig- |
-nal-tr &ll%lnlttll’lﬂ msh ument

fas deseribed.

10, Ina fire

o :tuw imstrument in each of %md cireuits, re-

10

20

R fthe eomlﬂ 11‘1,131011 with the mmtm
- wheel 7t

33

40

ﬂ1e contacts of relay o

fpo
~osu

. ;my% I 1Y at the central &tﬂtl()ll one 111(3111(1@6[; |
in each of said circuits, aloeal eirenit for said
relay Al ineluding the contacts of said relay |
and the eleetr Gmaﬂnei% of two other 1elmrs
o and p, a register included in ecireuit with |
0, a local circuit tor the |
relay I’ including the contacts thereof, the
- electromagnet of ‘a relay s, the eontautcs ot
~relay p and a registering demce
. :both of the 1en]st.els AT6 | 0[)@1*%@{1 bv the re- |

whereby

- lay 1/, while but one of the registers is oper-
ated: 1)3 the ]elm ?z %u b‘atﬂntmlly as de—:
--:::50111]_}@(] - -
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thereof,

bstantially as described. . |
12 Ina %1{111:511—‘51 &nsnnt‘[nw

carrying the pin w” adapted: to be

engaged 1')37 the arm during the first rotation,
o a hooL w® adapted to be engaged by the arm

* to check the rotation of the same duri ing the

second rotation; substantially as deseribed.
| arm: |
¢% carrying the pin 20, of the pivoted arm 20
carrying the cam-ring ', and the contacts

~13. The combination with the rotating

g g* the arm ¢ carrying the pin x, pivoted

: bub%tantmlh‘;;
L R substanually asand for the purpose set 101111
ftlm*m ,sv':;t.em ﬂle eombmﬂtlonf |

. éw1Lh two clrculls: extenduw throughout the:
— distriet to be protected, of asignal- tlctHS]ﬂlt-5 ;
ment at the subs‘(&tlon in circuilt ]}Ltweeu one

| wfuh three conduetm

mentioned

N mstl ument |
EEREEE 51]10 c:ombm&tmu with an eleeimm&ﬁnet off
| - anarmatare-lever
normally engaged by said armature-lever and
adapted to rotate when free, a pin or cam-
- surface earried upon said arm and acam-ring;
- adapted to be engaged thereby and mounted.
~upon the end of a pivoted lever, and contact-:
nts controlled by the 1*01&’[1011 of Sfud lever;:

a. Jfotatﬂ;lg arm

111%131*11111{3111, ;
arm of thv

563,832

lever m-cam} ing cam-ring «, and contacts
e 10, Sald pin 2 being arranwpd to engage -

ring x' before the pin w engages the ring w';

14. In a fire-alarm system, the combination

exiendmn to the cen-

tr al 5‘{&1}1011 of a si 0‘111:11 131*311%111113’51119 nstru- -

of said conductors and the second conductor, -

conductors
ductor, a relay and a battery in circuit with

~a signal-transmitting instrument at the .bub-f .

station in cirveuit between one of the first-
and. the third eon-
55
cach of said signal- tmnsmlthnﬂ instruments
and situated “Lt the central smtlfm, a ground

branch at the central station extending from
the conductor common to the two circuits

and anindicator and a battery in said ground-
branch, whereby when a ground oceurs upon
any of the three conductors
sac‘tumed, substantially as described..
15, In & fire-alarm system; the eombm ation
with two separate circuits extendmﬂ from:the
central station to the district to be protected,
of asignal-transmitting devicein each of’ %md
CI1C mt& m thev 1@111113}* of the distriet to be pro- -
tected a responsive device in each ol said:cir-:
cuits at the central station, an electromacnet
in one of said cireuits at the signal-tr ansmit- |
ting end; and a signal-wheel (3011151‘011@(1 there- =
by .:;111{:1 111.(31uded mThe othercirvcuit;whereby,
when the circult containing  the -electlfmn_ag— o
net is: short-eircuited, the signal-wheel 15 op-
erated to transmit a signal to the central sta-
tion over the 0pp051te (311 cmt s-Jubfai mmal]y o
as deseribed.: SRR .
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