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- To all whom it may concern:
Be it known that I, CHARLES BERNHARDT
a citizen of the United States of Ameri ica, re-

siding at Chicago, in the county of Cook and |

5 State of Illinois, have invented certain new
and -useful Improvements in Electric Fire-
Alarms, of which the following is a spemﬁca-
tion.

My invention rela,tes to 1mp10vemeuts in

10 electric fire alarms, its object being to pro-
duce and providea fire alarm system consist-
ing, in the main, in a closed electric circuit,

a series of thermostats lying in said circuit |

and provided with contact points in contact

15 atordinary temperatures but adapted to sepa-.
rate under the influence of heat, and thereby

" to break the circuit, and an alarm adapted to

‘be operated upon the br eaking of the circuit,

My invention also compr ehends the combi-

20 nation with such acircuit and alarm of an in-

dicator adapted to show the location of the

- point at which the circuit is broken, together

- with means for operating said indicator to

- make it effective for the purpose to which 1t
25 is designed.

The invention is fully described and ex-
plained in thisspecification and shown in the
accompanying drawings, in which— -

Figure 1 is a dlagrammatic representation

30 of a ﬁle alarm s ‘fstem embodying my inven-
tion. Fig.2 is an enlarged front elevation of

the mdwatm of the system and certain other |

- parts co-operating therewith. Fig.3isa view
of said indicator and co-acting pa,its partly

35 1N t0p plan and partly In horizontal section.

" Fig. 4 is a central vertical section of a pre-
| ferred form or thermostat which I use as part
of the system; and Fig. 5 is a diagrammatic
mpresentatlon of a modified form of my Sys-

" 40 tem.

In the views, A 18 a battely of ordinary
constructmn and B, B/, B* B? B4 B are the
various parts of a contmuous wire circuit

~ joining the poles of the battery, the various
45 letters being applied to different parts of the
| wire for convenience in designating them in
the following description and explanatmn
- M'is an electro- magnet lying in the circuit
a,nd provided with an armature, m.
T, T, T, are thermostats lyingin and form-

5C

ing part of the circuit,and S, S, S are switches,

which it lies 1s closed;

also lymﬂ* in the elrcult and prowded for the
purpose of enabling a watchman or other at-

tendant to eonvemently break the c1rcu1t_

when desired, for the purpose of turning 111
an alarm.-

The system shown in Fig. 1, 1s bupposed to

55

be arranged in & building of several stories, .

| the parts, B’, B% B3 BY, being the wires in

the different stomes, but SO far as the inven-
tion is concerned, these various parts may lie

in the same floor but in different apartments

of the same bmldmg, or may be in a single
apaltment as convenience may determme
C is an alarm bell lying 1n a circuit ma,de

up of wires, W, W', and including a battery,

A, independeut of and separate from the bat-
tel y, A, the wire, W, of this bell circuit, be-

ing connected with the armature, m, of the
_maguet, M, by means of a wire, w, a,nd the

wire, W', of the clrcmt being connected by

“means of a wne, w’, with a contact pin, P, ly-

ing above and in ra.ncre of movement of the
armature, m, of the mawnet M. 'This bell is
so arranged as to ring when the circuit in

sO 1t 18 evident that if
the circuit in whlch the electro-magnet, M,

lies be broken, the armature, m, Wll]. be re-
leased, and bemﬂ' drawn upward by the usual
operating spring, will come in contact with

the contact point, P,and thereby close the bell
circuit through the wires, w, w’. If, there-
fore, the main clrcmt which mcludes the ther-

mostats, I’y be bwken at any point, either

thrmwh the operation of the thermostats or
by the breaking of the wire, or by the open-
ing of the Smtches, S, 3, S, or in any other
manner, the bell must ring and an alarm be
turned in at the point at whleh the bell is lo-
cated. The thermostats through whose op-
eration the cireuit is to be broken in case of

fire -in their immediate vicinity, may be of

6o
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any suitable construction adapted to accom-

plish their object, but a preferred and per;
fectly practicable form is illustrated in Kig.
4, in. which T is the body of a closed thermo-

stat of sheet metal, and T is an insulating
plug closing the neck of the insulator, the

95

body of the thermostat being filled with any

suitable fluid, which may be air, or gas, or a
liquid, L, a,dapted to expand- ander the opera-

100

tion of heat and not liable to corrode or oth-




erwise injure the surfaces with which it comes
in contact. The liquid I have used for this

~purpose 1s turpentine, which operates quickly

and with perfect certainty; but I do not de-
sire to limit my invention to the use of this
liquid, or any other liquid, as I have found in

practice that the expansion of air or gas is

--sufficient to operate the thermostat. |

IO

- thermostat.

2C

A spindle, T? preferably provided with a
conical point at its free end, isinserted in the
insulating plug, T, insuch a way that at any

normal or safe temperature the point of the

spindle is in contact with the bottom of the
_ The ends of the wires making
up the circuit in which the thermostat lies
are in electrie contact, respectively, with the

exposed end of the spindle, T/, and the body

of the thermostat; and it is evident that so

long as the point of the spindle is in contact

with the bottom of the thermostat, the circuit

- must remain closed. Upon the application

- 30
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~ of sufficient heat to the thermostat, however,
- the fluid, L, within it expands, the sheet |

metal bottom is pressed away from the spin-

dle, T% the contact of the spindle and the bot-

tom is interrupted, and the circuit is broken

whereupon the armature, m, is released, the

bell circuit is closed, and the alarm is given.
In.close proximity to the electro-magnet, M,
is a dial, D, provided with an indicating hand,
K, which is connected with a spring actuated

train behind the dial,adapted torotate inthe
‘direction indicated by the arrow at the pe-

riphery of the dial in Figs. 1 and 2. TUpon
the shaft which carries the hand is mounted
a ratchet wheel, R, formed with teeth so

placed with reference to the electro-magnet as
to abut against the extended end of the ar-
~mature, m, which is thereby adapted to serve

as a pawl or stop for the ratchet wheel.
In the face of the dial is a series of con- |

- tact buttons, 1, 2, 3, 4, lying in the path of

- rotation of the hand, E, and intended to rep-

45
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resent different floors or apartments of the

situated; and wires, F/, F?, F3 F4 appearing
in variously broken lines in Figs. 1 and 2,
lead from these contact buttons, respectively,

to the parts of the main wire circuit in the

different stories or apartments of the build-
ing, the wire from the button, 1, being car-

ried.-to the end of the first floor wire, the wire

from the button 2 being carried to the end of

the second floor wire, and so on through the

series. 'The arbor of the hand, E, is con-
nected with.-the branch, B’, of the main cir-

cuit, at a point near the corresponding pole
of the battery, A, by means of a wire, F.

- An examination of Fig. 1 will show that
the positive pole of the battery, A, is con-

- nected with the pointer, E, by means of the

65

short wire, If, and that the negative pole is |

connected with the buttons, 1, 2, 3, 4, respect-

‘1vely, by means of the wires I/, %, I8 F% the

point at which the wire, F, leaves the main
circuit being nearest of the series to the
negative pole, the point at which the wire,

'

|
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k¥, leaves the main circuit being next in order,

and the points at which the wires, F?, T/, leave
the main circuit being successively farther
and farther from the negative pole of the
baftery.

ratchet wheel, R, leaving it free to rotate in
the direction indicated by the arrows at the
margin of the dial, and to carry with it the
hand, K, which, in its course, must come in

If, now, the main circuit be broken -
at any point, the release of the armature, m,
from the electro-magnet, M, must release the

/5

contact successively with the buttons, 1, 2, 3, |

4, or with so many of them as it may reach

- beforeits movementisarrested. If the break

in the circuit be in the branch, B’, the con-
tact of the hand, E, with the button, 1, will

close a circuit made up of the hand, the but-
ton, the wires, I, B, the wires, B%, B3, B¢, B,
B, the battery, A, and the magnet, M. As

soon a8 the circuit is closed, the armature, m,

will be drawn into contact with the cores of
the magnet, and the end of the extended ar-
mature will form a stop to arrest the rotation

of the ratchet wheel, R, and hand, E. As
soon, therefore, as the hand reaches the but-

ton, 1,1t will instantaneously and automati-
cally close a circuit which must arrest the .
‘movement of the ratchet wheel and hand
upon the button, 1, thereby indicating the
position of the break in the cirecuit. = If, how-
ever, the break in the circuit be in some other
branch, as, for instance, in the branch, B, the
contact of the hand, E, with either of the but-
‘tons, 1 and 2, will not close a cireuit passing
| through the magnet, M, and the hand will
therefore continue to move until it reaches
‘the button, 3, when a circuit will be closed
through the hand, the button 3, the wires,
I, % the wires, B B5 B, the battery and
the magnet; and the armature will again be -
drawn into a position to arrest the rotation

| of the ratchet wheel.

Through this opera-
tion of the haund and its co-acting parts, the

_ | dial indicates the location of the break in
building in-which the fire alarm system is |

the circuit, no matter what the cause of the
break may be. | I

Upon the face of the dial are
tact points, P/, P*, which are the terminals of

the wires W, W', respectively, of the bell cir-
cuit. The point, % is of spring metal, and

18 so arranged with reference to the hand, E,
that when the hand is in its normal position,

as shown in Figs. 1 and 2, the point, P2 is
tforced out of contact with the point, P’, and

the bell circuit is thereby broken. As soon
as the breaking of the main cireuit, in the
manner hereinbefore set forth, permits the ro-

| tation of the ratchet wheel and the hand, E,

the contact point, P? springs back into con-
tact with the point, P/, and closes the bell cir-

cuit, so that the bell continues to ring inde-

pendently of the making or breaking of the

bell eircuit through the wires, w, w’,and ar-

mature, m, in the manner hereinbefore de-
scribed. This closing of the bell cireuit

through the contact pins, P/, P% is a material
advantage, since it causes a continuance of

30
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the ringing of. the bell until the ha,ud has been

returned to its normal position-and .the con-
_tact points, P/, P% have thereby been forced.
Were itnot for this provision or some
equivalent arrangement, the bell would.only-
ring durmﬂ' such time -as -the armatuare, m,.

apart.

was in contact with the point, P; that is 10

‘say,duringthe period of rotation of the ratchet:
| ,Wheel Ry and hand, E; and as soon, therefore,
as. the hand reached the proper button for i in-.

dieating the location of the break in the cir-

- euit, the bell would cease to ring. DBy means

20

- through- the

30
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. and the wires; B, B% B DB represent- the:

45

- tact plates, .V, V’, V2 V3 taking the place of |

of the combination of the twodevices for clos-
| of the wire, B’.
from the moment the main OlI‘LUlt breaks un--
til a proper alarm is given, is provided for
“with absolute certamty ‘Assoon as the main
circuit breaksand the magnet, M,is energized,
the bell must begin to rmﬂ*'on account of the-

ing the bell circuit, the ringing of the bell,

010‘51110* of the bell circuit throun'h the wires,
W, 2w

break% the bell cireuit formed bv the wires,
w, w’, the release of the point, P2 from the
plessure of the hand will close a circuit

the indicating dewce be out of order and t_he
hand does not move, the circuit through the
wires, 20, 20’, will be malntained, and the con-

tinued ringing of the bell seculed in tha,t;

manner.

In the fmm shown in. Fw 5 the dlel the‘
hand, the spring-actuating mechanism for op- |
era,tlnﬂ' the hand, and the electro-magnet and-

-armature gor eontrollmﬂ' the 10t&t10n of the:
.- hand, are the same as 1n. the form ShOWIl in

the previous figures.
The battery and the wires, B B’ B2 B3 B4

_B5 all correSpondmﬂ' fo the 51m11d,rly desw-

nated parts in the form already explamed

wires: in the d1ffe1ent etorles of a-building

provlded with thermostats -of the construe-

tion already deseribed. _ B
The dial is provided with a series of Con-

- the contact button or pomte shown in Figs. 1

50

and 2, these contact plates being. prefelably

parts of a ring separated by spaces.of such

- width-as to be completely bridged by the.

~ hand, E, of the dial when 1t 1eeehes a -point |
The |
wires B/, B% B3, B are connected with the re-.|

53

between any two contiguous -plates.

spective - contact pletes by means of loops
which are preferably partsof asingle contigu-

~ ous wire, these loops together Wlth the wires,

6o

B, B/, ]32 B3, BY, makmﬂ' up a single contigu-
ous e1reult So lono* as thls circuitis. unbroken

the dial remains in its normal position and |

its rotation is prevented by meansof thearma-
ture, m, which forms a stop for. the ratchet-
wheel connected with the hand. If the cir-

euit be broken at any point, however, the
armature is released from its.eleetro- maﬂ‘net |

If theindicating mechamsm isin Work-t
ing order, and the POtdthH of the hand brings.
-the armature, m, back to the magnet, and. thus

pomts P’, P% and thus insure.
the contmued ringing of the bell; whereas, if

‘an alarm and thus give notice of:-the defect

“absolute .certainty of notwe of -any increase
of temperature sufficient to separate the con-+
tact points in any one of.the thermostats.
is, therefore, impossible that the.system shall |
fall into such disrepair as not to be available

at all times for the p"rpose to- whleh 1t is de-f'.xzo

to rotate.in the direction indicated by the ar- |
row on the hand. This rotation continues

until the hand reaches such a position as to
bridge over the break and again close the cir-
cuit when the armature is drawn down and
the ratchet-wheel and hand arrested; and the
position of the hand when thus alrested in-
dicates the location of the break.
instance, if the break be in the wire, B/, the
hand will move until it reaches the p051t10n
indicated in dotted lines in Fig. 5, when it
will-'bridge over the space between the plates;.
B, B/, and will take the place in the.system
The circuit will then be com--
plete without the wire, B’,its course from the

Thus, for

battery to the wire, B? being through the
plate, B, the hand, E, and-the plate, V’

break in the wire.

7o
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oo In

| the same way-if the break be in the wire; B*, -
the hand will move untilit bridges the space-
‘between the plates, V', V? when the circuit.
‘will ‘be . closed, leaving out the wire, B% and.
the . motion of the. ha,nd will .be. arrested S
Suitably indicated numbers; 1, 2, 3, 4,7are go
placed opposite the spaces between the pletes_
and indicate the.location in each case of the-
| ‘The.operation of this:gys--
tem is the same as that of the. other. form-
‘hereinbefore desecribed, butit has.the advan-.
| tage of having all its parts in a single eontigu-

ous. circuit, wheleas in the form shown in:
‘Figs. 1 to 4, the connecting wires, I'", F¥, &e.,

‘are not necessary parts of the circuit-and. may:
| be broken -accidentally.or otherwise w1thout

-giving any indication of the.fact.: :

100

It is evident that a fire alarm sy stem' shueh-r.

asis shown in the drawings and hereinbefore
explained, -is .constantly self testing; that 1s-
_ _ 105
either through:the. breaking of the W.i-re,:the :f
| breaking. of a thermostat, or-the- imperfect:
| contact of the point of the spindle with the

to say, any defect in any part of: the circuit

‘base of the thermostat, must at once:-turn in

STIO

This being the case, any. imperfection:in. the.

system must be immediately discovered,and
‘every part of the system must: therefore be.

kept constantly in working order and afford.

signed. -

As shown in the drawmgs and ebove de--

It

"-""II_S- -

seribed, the: only devices to.be operated by

‘the eircllit ‘and .the parts connected with it

‘are a suitably situated alarm bell and an in--125

dicator for showing the exact location. of the
point in the circuit at which it is broken. It
is common, however

for some other purpose, a register adapted to

ver, to combine with a fire-
alarm circuit-or with an electric circuit used.

| - I30
be operated thereby; and.such a register may

| evidently be used in combination: with . the.

fire alarm circuit shown and described, such- 1
and the ratchet wheel and hand are. allowed | register being either substituted for the bell -




4.

or the indicator, or used in addzttlon to one or
both of them. |

As such registers are eommou and well

- known, and form no part of this invention, it

IO

~ circuit of a thermostat made up of a hollow

20

30

1snot thought necessary to illustrate the com-
bination of such a register with the syetem,_

shown in the dla,wmﬂ*s
Having now desembed and explained my
mventlon, what I claim as new,and desire to

secure by Letters Patent, is—

1. The combination Wlth a closed eleetrle

an elastic wall ef conducting matenal and a:

conducting spindle entering the fnid and hav-
ing its point normally in (,ont.aJet with said |
_elastle wall but separable from it through the
~expansion of the fluid under the 1nﬂuenee of

heat, said spindle and elastic wall being in
eleetrieal connection with the circuit and in-
sulated from each other, except at their nor-
mal point of contact whereby the contact of
thespindle and elastic wall maintains the ¢ir-
cuit, and their separation breaks the circuit.

2. The combination with a closed electric
circuit, of a thermostat made up of a body, T,
filled Wlth a suitable liquid and having an

elastic base,an insulating plug, T", elosmn* the
‘thermostat and cenﬁmnﬂ' the 11q111d therem _
and a conducting symdle, T?set in the block |

and having its pomt normally in contact with

- the base of the thermostat, but adapted to be

35

separated from it threun*h the expansion of
the liquid under the 1nﬂuence of heat, the

spindle and the body of the thermostat being

in electrical connection with the wire of the

circuit, whereby the contact of the spindle
with the base of the thermostat maintains the
circuit and the separation of the spindle from

the base breaks the circuit; substantially as

shown and described. . |
3. In a fire alarm system, the combination

with aclosed electriceircuit,thermostatslying:

therein and adapted tobreak the circuit under
the influence of heat, and an electro-magnet
controlled by the elreult of an indicating dml

- a hand mounted on a rotatable shaft upon the

50
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dial and elecirically connected with the closed

cireuit, a ratchet wheel mounted on the shaft
‘and rotating therewith, an armature operated

by the electro-magnet and serving as a mov-
able stop for the ratchet wheel, contact points

- arranged upon the dial in the path of rota-
tion of the hand, and wires connecting said

contact points with different points upon the
closed circuit, whereby, upon the breaking of
the circuit, the armature of the eleetre-mag—
net may release the ratchet wheeland permit
rotation of the hand, and the contact of the
hand with the proper contact point upon the

dial may close a circuit through the wire con-

- nected with sald contact point and thereby

operate the armature and arrest the rotation
of the ratchet wheel and hand; substantially
as shown and described.

4. The combination with a closed ecireuit |
‘made up of parts, B, B/, B3 &e., of an electro-

501,905

magnet lying in the circuit, a dla,l D, a hand,
I, mounted on the dial, contact pomts mount-
ed on the dial and connected with various
points on the eircuit, the ratchet-wheel, R, ro-
tating with the hand IL, and the ermatme, m,
opera,ted by the maﬂ'net M, and acting as a

stop for theratchet wheel whel eby, the break-

ing of the circuit may release the ratchet
wheel and permit rotation of the hand, and

the rotation of the the hand to the prepel'

point may close the circuit and thereby actu-

ate the armature and arrest the rotation of

the ratchet wheel and hand, thereby indicat-

1ing the location of the break in the circuit;

substantmllv as shown and described.
5. In a fire alarm system, the combination

with a series of wires provided with thermo-

stats forming parts of a closed electric cireuit,
of a dial, a series of contact plates mounted
thereon and separated by suitable spaces, a
hand mounted on the dial and adapted to
bridge over the spaces between said contact
pletes loops joining the ends of the wires of
sald series and passing through said contact
plates, respectively, means for rotating said
hand, and an electro-magnet lying in the Cir-
cuit and adapted to prevent rotation of the
hand when the cireuit is closed, but to permit
such rotation when the circuit is broken.

6. The combination with the closed cireuit,

| the electro-magnet, M, and its armature, m,
‘the hand, K, and latehet wheel, R, of the sec-
ondary circuit and bell lying therem and the

7.‘3 |
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contact points, P’ P?, forming termmels of the -

‘wires of the seeondary eireuit, one of said con-
tact points being pressed out of contact with

the other by the hand, K, so long as the hand

I8 in its normal position, but released by the

rotation of the hand upon the breaking of the

closed cireuit, whereby, upon the breakmg of
I the closed elrcult the bell in the secondary

circuit may be rung; substantially as ShOWIl

‘and described.

7. The combination with the elosed cireuit
and the electro-magnet, M, lying therein and
provided with the armature m, of the dial
provided with the hand and ratchet wheel,
the secondary circuit made up of wires, W
W’, and the bell, C, lying therein, the contact

105
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pmnte, P, P, fOlmIIlU" terminals of the wires,

W, W/, and held out of contact by the hand
I, while the hand is in its normal p051t1011 |
ithe contact point, P, and the wires, w, w’, econ-

necting the wires of the secondary elrcult with

respectively, whereby the secondary circuit
may be closed either by the release of the ar-
mature m, from the electro-magnet, or by the

movement of the hand, E, from its normal
position, and the consequent contact of the

points, 7, P=, eubstantla,lly as shown and de-
Scrlbed |

CHARLES BERNI—I_ARDT.

Wltnesses |
- CHARLES O. SHERVEY
- H. BITNER |
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‘said centaet point, P, and the armature, m, -

125
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