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Be it known that I, WILLIAM J. BAULIEU,
a citizen of the United States, residing at
Bridgeport,inthe county of Fairfield and State
of Connecticut, have invented certain new
and useful Improvements in Automatic Fire-
Alarms; and Ido hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. -

My invention has for its object to produce

automatic mechanism for sounding an alarm

when the temperature of a room shall be sud-
denly raised.

The gist of my invention lies in utilizing
the increase in volume caused by the expan-

sion of air or the vaporization of sulphuric

ether or any equivalent chemical that will
readily vaporize when the temperature of the
room is raised above a certain degree, which
may be regulated by adjustment. Thedevice
will work, if desired, without the use of any

chemicals, the expansion of the alr in the

chamber being sufficient to operate it when
the temperature of the room shall have been
sufficiently raised. The use of ether or an
equivalent chemical is preferred, however, as
its action is quicker than that of air. In or-
der to accomplish theseresults—to produce, in
brief, an automatic alarm thatshall be simple
and economical in construction and practically
impossible to get out of order—1I1 have devised
the novel construetion, of which the tollow-
ing desecription, in connection with the accoms-
panying drawings, is a specification, simllar
jetters denoting the same parts in all the fig-
ures of the drawings. |

TFigure 1 is a centralsection illustrating one
form of carrying my invention into practice.
Fig. 2 is a plan view corresponding there-
with; Fig. 3, a modified form of the construc-

" tion illustrated in Fig. 1; Fig. 4, a section of

the ether-chamber in another modified form;
Fig. b5, a section of the remaining portion of
the second modified form, and Fig. 6 an 1n-

~verted plan view of the parts shown in Fig.

B, thie gong being removed. | |
Tuarning now to Figs. 1 and 2, A represents
the case, and B the cover therefor. ‘I'he case

may be attached to the wall in the horizontal
position or at any desired angle, the cover ly-

K-

ing next to the wall, or whatever article 1t may
be attached to. C indicatesanair-tight cham-

ber, the outer wall, ¢/, of which is made of 355

metal, and is curved away from the case, as
clearly shown in Fig. 1; and D indicates an-
other chamber separated from chamber C by
wall D’. Eis a tube leading into chamber D
from the outside to admit external air, In or-
der that the temperature insaid chamber may
be the same as that of the room. Within

chamber D is an expansible bag, F, made of

light elastic metal, and air-tight, except that
it is connected with ehamber C by means of a
pipe, F'. G indicates binding-posts in the
case which are connected with the positive
and negative polesof a battery. (Notshown.)
H represents a lever, which rests upon the
bag, one end of said lever being pivoted to
the case, and theotherendinsulated, as at H,
by the attachment of a piece of hard rubber
or similar non-conducting substance. K I8 a
lever pivoted to the case at a right angle to
lever H, and insulated, as at X’. This lever
is supported by lever H, but is only 1n con-
tact with the insulated portion thereof. IK*18
a spring secured to the cover, which restsup-
on lever K, serving to hold it at its normal

position, no matter in what position the case

may be placed. A wire, G/, from one of the
binding-posts connects with thisspring. lis
a bell-crank lever pivoted to the case oppo-
site to lever X. The ends of these two levers
lap by each other, but are not ordinarily in
contact. Lever L is insulated, as at L/, and
is ordinarily provided near its end with a
contact - point, L~
lever is additionally insulated, as at L’, by
setting a piece of hard rubber, or any suit-
able piece of non-conducting substance, 1in-
to the arm, as is indicated in Fig. 1.

whose inner end bears against the insulated
partof the downwardly-projecting arm,for the
purpose of changing the adjustment of the le-

ver, as will be more fully explained. L'1isa

spring secured to the cover similarly to spring
A wire, G, leading to the other binding-

The lower arm of this

. Mis a
‘set-screw, which passes through the case,and
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post, eonneets with this spring, the action of roo

the spring being to hold lever L to its normal
position. 'When thumb-screw Misturnedin,
it acts against the power of this spring. |

As stated above, the gist of my Invention
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lies in utilizing the expansion of air, or the | porlzatlon neceqsary to insure contact is regu-

property possessed by certain chemlca,]q 1O~

-tably sulphuric ether, of vaporizing at a com-
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creasing their volume. Aschamber C is made
perfectly air-tight, a few drops of sulphurie
ether, or any chemical that will readily va-
porize, may be placed 1n said chamber in the
manufacture of thedevice. Ipreferably, how-
ever, saturatekernels of rice in etherand place
a few of the kernels in the bottom of the cham-
ber, as indicated at N. In practice I have
found two pennyweightsof the saturated ker-
nels to produce perfectly satisfactory results.
In Fig. 1 the parts are shown at their nor-
mal position—that is, the e¢ircuit is broken.
The operation 1s as follows: The effect of a
sudden increase of temperature in a room is
to heat the outer wall, C, sufficiently to ex-
pand the air or to vaporize more or less of the
chemical in chamber C. The vapor of course
passes instantly to bag F and expands it, thus
raising lever H, which in turn raises lever K,
bringing the end of the latter in contact with
lever L, thus closing the circuit, the current
passing from binding-post to bmdmu' post

- through wires G,levers K and L, and springs
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K? and 14 The distance between the tips of
levers K and L, wh-n in their normal posi-
tion, may be readily changed by turning set-
screw M either in or out, as may be necessary.
It will of course be seen that by careful ad-
justment of lever L the alarm may be caused
tosound wheneverthe temperature of the room
shall have been raised to a pledetermmed
point.

I have not shown special electric ringing
mechanism, as 1 contemplate using my auto-
matic mechamsm in connection with any or-
dinary electric-bell mechanism and have more-
over illustrated rlnﬂ'mg mechanism in Figs. 5
and 6.

In the modified form illustrated in Fig. 3,
bag I and levers H, K, and L are dlspensed
with. Wall D’ is cmrugated sufficiently to
provide for the expansion of said chamber
when vaporization of the chemical takes place,
the vapor causing the chamber itself to ex-
pand, instead of passing into a separate bag
and expanding that. 1t will of course be un-
derstood that in this form wall D’ must be
made of light elastic metal, similar to that of
which the bag is made. The set-screw M
passes through the cover, and spring L* rests
upon the top of the screw and connects di-
rectly with the binding-post; or a wire may
be used, as in the other form. Spring K?con-
nects with the other binding-post and rests
upon the top of wall D', acting to hold it down
to its normal position. When the heat in the
room becomes sutficient to vaporize the ether,
wall D’ is of course raised, and as soon as it
comes in contact with serew M the circuit is
closed, the current from binding-post to bind-
ing- post passing through springs K* and L
screw M, and wall D',

18 clearly shown in Fig. 6.

lated by the screw M, as before. In the other

' modiification (see Figs. 4, 5, and 6) I dispense
paratively low temperature, thus greatly in- |

with the electric connection and cause the 7o

‘alarm to be sounded by the direet action of

the ether vapor—that is to say, the expansion
of bag I moves certain levers, which in turn
start the bell toringing.

Turning now to Fig. 4, it will be seen that 735

‘pipe F passes dlreebly out through the cover.

Fig. 4 18 drawn to the same scale as Figs. 1,
2, and 3; but in Figs. 5 and 6 the scale hdS

‘been reduced one-half.
Fig. b 1s a section, and Fig. 6 an 1nverted_8)_

plan view, the gong being removed, of ring-

1ng mechanism, bag F, and the intermediate

connecting mechanism. Bag F is connected
by means of pipe F' to chamber C, (see Fig.
4,) the same as in the other form, it being of 8¢

course understood that the parts illustrated in

Figs. 5 and 6 may be at any reasonable dis-
tance from the chamber. In this form, as
shown, pipe F’ enters the bag from above in-
stead of from below. This, however, is a mat- gc
ter of no consequence whatever, as 1'cont_em-
plate placing the parts in any convenient po-
sition—that 18, either horizontally, vertically,

or at any iIntermediate angle. In this form
the 1nsulation of the levers is of course not gg
necessary. Any marked increaseintempera-

‘ture causes bag F to expand, moving levers H

and K, the same as in the other form. Lever
K is supported by a post, O, whose surface is

parallel to the plane of movement of thelever, 1co

which is free to move over the face thereof.
Any ordinary style of ringing mechanism

may be used in connection with my invention.

I have 1llustrated a simple forin of mechanism

which I have found perfectly satisfactory in 105

practice. P is the gong, P’ the clapper, P
the spring, P° the winding-post, and P* the
ratchet. @ is a lever pivoted to a post, Q,
the outer end of which engages the ra,tchet as

of this lever is pivoted an arm, @’ which
swings in the same plane as lever K. As -
shown 1n Iig. 5, the rear end of this arm laps
by the end of lever K, and is supported by

post O. R is the central stud which supports 115

the gong. R'isaspring attached to this stud,
the outer end of which bears against arm Q,
holding it upon post O. In use spring P* re-
quires to be wound up by a key, in the usual
manner.
by spring K*% the same as in the other form.
Arm Q) is held against lever K by a spring,
Q’, pivoted elther to said arm or to the lever
itself. When the temperature of the room

in which chamber C is located is raised, bag 125

E' is expanded, raising levers H and K the
nltimate action of which is to force arm Qﬂ off
from post O. It should be understood that
arm ()’ will move freely in the same plane with

lever K without disturbing lever @ in the 130

slightest. As soon, however, as the arm is

The amount of va- | forced off from the p_os_t spring R/, acting in

At the other end 11O

Lever K is held in proper position 120
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the plane in which lever  swings, forces said |

lever out of enn'agement with the ratchet, thus

setting the ringing mechanism into opera,tlon

I do not of course desire to limit myself to
the exact details of construction shown and

described, as it is obvious that the details may |

be varied to suit different applications of my

invention without depdrbmw in the slightest

from the spirit thereof. -

In practice I can use the form i1n which elec-
tric connections are not shown in connection
with a district-telegraph system, by placing
ratchet P* upon the crank-shatt of an ordinary

alarm-box, no changes whatever in the mech-
anism bemtr required.

Having thus fu113 described my 1nvent10n,
1 clalm————

1. Chambler C, containing an easily-vapor-
ized chemical, the expansible bag, and a pipe
connecting said chamber and bag, 1n combina-
tion with an alarm-insulated lever, H, resting
on sald bag, insulated lever K, resting across
lever H, and an insulated lever, L, having elec-
tric connections extending to said alarm, all
arranged substantially as shown, whereby the
expansion of said bag causes lever K to come

‘1n contact with lever L, thus completing the |

cu'c.ult

2. Chamber C, the bag, and pipe F’, in com-
bination with levers K and L, the latter hav-
ing arm L°, springs K* and LL an alarm, elec-

tric connectmns operated by said bag, and a |

set-screw, whereby the inerease in temperature
required to sound the alarm may be regulated.
- 3. Chambers C and D and expansible bag
I, located in chamber D, in combination with
a pipe counecting the bmg with the chamber
C, and a tube for admitting external air to

chamber D, as and for the purpose set forth.

4. An air-tight chamber and a bag connect-
ed therewith, in combination with pivoted
lever K and bell-crank lever L, both insulat-
ed, as shown, springs for holding said levers

in position, electric connections, and a set-

screw bearing against onearm ot the bell-crank
lever, whereby said lever is adjusted to regu-
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Jate the temperature at which the alarm will

sound.
In testimony whereof I affix my SIgnature in

presence of two witnesses.

WILLIAM J. BAULIEU.

Wit-nesses: |
A. M. WOOSTER, -
C. E. RUGGLES.
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