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To all whom it may concerr.:

Be it known that we, OSCARFREYMANN and
CHARLES TOLMAN, of the borough of Brook-
lyn, county of Kings, city and State of New
York, have invented certain new and useful
Improvementsin Smoke-Detectors, of which
the followingisa full, clear, and exact specifi-
cation, reference being had tothe accompany-
ing drawings, wherein—

Figure 1 is an elevation partly -sectional
view of an apparatus, smoke-detector, show-
ing the embodiment of one part of ourinven-
tion. Fig. 2is a similar view of the same ap-
paratus, taken at right angles to Fig. 1; and
Fig. 3 is a plan view thereof.

Our invention relates to automatic alarm
devices; and it consists of the hereinafter-de-
secribed apparatus for detecting and announc-
ing the presence of smoke in the place where
the apparatus is located.

The operating parts of our newly-invented
apparatus are arranged in and secured fo a
frame consisting of bracket 1, plates 2 and
3, bolts 4, joining the plates 2 and 3 together,
and brackets 5, whereby the frame is secured
by screws 10 to the metallic casing 6 in clos-
ing the apparatus. DBracket1land plate 2 are
joined to insulating-plate 7 by screws 8 and
9, respectively. Two oscillating levers, des-
ignated 19 and 25, respectively, are pivoted on
pins 20 and 26, set in plates 2 and 3. 'lI'he

longer arm of lever 19 engages in recess 24 of

lever 25, and thereby its motion is transmit-
ted to the other. Spring 32, secured to plate
2, acts upon the shorter arm of lever 19, press-
ing it upwardly, and thereby the longer arm
of lever 25 and the movable contact-piece 27,
secured thereto, are drawn downwardly, thus
pressing the movable contact-piece in contact
with the stationary contact-piece 29, set on
top of bracket 1and secured thereto byscrew
30. 'This stationary contact-piece 29 is con-
nected by wire 31 to a battery or other gener-
ator of electrie current, whereas the movable
contact-piece 27 is connected to the same bat-
tery or electric-current generator through le-

ver 25, pin 26, plates 2 and 3, brackets 5, cas-

ing 6, and wire 28. In the same electric cur-
rent is included an electric bell or other sig-

5o naling device, and also an annunciator indi-

greater. !
stronger than ten per cent., and nothing but 8o

| cating the location of the apparatus by num-

ber or otherwise, may be included therein.
The signaling device and the annunciator
will operate when the electric circuitisclosed

by bringing the contact-pieces 27 and 29 to- 535

oether, and therefore the apparatus must nor-
mally be held in inactive position—to wit, with
the contact - pleces separated from each
other—and this must be accomplished by

stuch means as are susceptible to smoke in the 6o

sense that the effect of smoke upon theso
means will release the apparatus from this in-
active position and render the mechanism
actuating the movable contact-piece free Lo
act and close the electric circuit.
purpose we use a thread of silk, a horsehair,
or other similarly-composed fiber, which be-
fore using it we boil (in a closed vessel) in
a six to ten per cent. solution of commercial

soda for about twenty minutes and then dry 7o

it, very moderately stretched, in a tube from
which the air is exhausted. The diameter of
the fiber should not be less than that of the

coarse horsehair. It is better to twist or

braid two or three of such fibers into a string 75

or cord, the capacity of such string or cord
to be contracted by the treatment and elon-
oated again when exposed to smoke being
The solution of soda must not be

pure commercial soda must be used in pre-
paring it. A strong solution might impair
the tensile strength of the fiber, which of
course must be sufficient for the purpose of

this apparatus, or might even dissolve it. 85

The thread, hair, or string is contracted by
the treatment, but retainsits tensile strength,
and acquires the quality to elongate wheun
exposed to smoxe. |

We are unable to precisely explain what go

transformation is produced in the fiber by
treating it as hereinbefore explained or what
particular component of smoke produces 1ts
elongation. We believe that the vapors of

volatile oils produced by combustion or Some 95
of the gases contained in the smolke produce
the change in the composition of the fiber.
We made numerous tests with fibers treated
as above deseribed and found that smoke in-
| variably produced the elongation of the fiber oo

For this 65
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thus treated, though some smoke—as, for in-
stance, smoke produced by burning wood—
acts more rapidly than other. Upon this
principle the construction of our smoke-de-
tecting apparatus is based to the extent that
we employ a thread, hair, string, or fiber thus
treated for holding the mnovabie contact-piece
away from the stationary contact-piecce and
against the action of some device, as, for in-
stance, the spring 32, forcing them together.
T'he mechanism suitable for thus holding the
contact-pieces separated may be variously
arranged; but we consider the construction
shown in the drawings the best suitable, in
that it permits the use of a considerably long
thread, hair, string, or other fiber, and in
such manner that its whole length is exposed
to the action of the smoke without unduly
enlarging the size of the apparatus or affect-
Ingitssensitivenessorquicknessof operation.
~In the apparatus shown in the drawings
the downwardly-pointing arm of bracket 1 is
extended into a shank 11, which is prefer-
ably bifurcated on its end, and a grooved roll
151s set between its tines 12 to loosely revolve
on pin 14, On the end of the horizontal arm
of bracket 1 sleeve 15 is secured, preferably
soldered thereto, and in thissleeve the shanlk
of hook 16 is inserted and held therein by
nut 17. The shank is suitably bent so as to
bring the hook 18 in line with the groove of
roll 13 and also in line with lever 19, oseil-
lating on pivot 20, set in the plates 2 and 3.
Hook 22, engaged in hole 23, provided in the
outwardly-projecting shorter arm of lever 19,
1s connected by thread, hair, string, or fiber
21 to hook 18, treated as hercinbefore de-
scribed, the ends of thread 21 being tied, one
to hook 18 and the other to hook 22, and the
thread slid over roll 13. The thread is
stretched taut by serewing nut 17 on the end

~of the shank 16, while the short end of lever

50

19 1s pressed sufficiently far downward to sep-

-arate contact-piece 27 from 29. Inthis man-
ner also the sensitiveness of the apparatus is

adjusted, because the farther away the con-
tact-piece 27 is held from the contact-piece 29
the greater extension of the thread 21 will be
required to set the apparatus in action, and
vice versa.

The apparatus is preferably inclosed in a
metallic casing 6, provided with an aperture

87 and perforations 38 and 39 near the bot-

55
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tom, through which the smoke may enter, and
with apertures 40 above, through which the
smoke is permitted to escape therefrom. The
apertures are so arranged that the sensitive
thread is in its whole length exposed to the
actlon of the smoke passing throueh the cas-
ing. As hereinbefore explained, the smoke
causes the sensitive thread to relax, and as
the pull or spring 32 stretches it it releases
lever 19, which by the action of spring 32
moves contact-piece 27 in contact with the
contact-piece 29, and thus, closing the electric
circuit, causes the signaling device and the

annunciator to act. When the effect of the |

588,404

smoke npon the sensitized fiber ceases, the
apparatus is reset for action, because the sen-
sitive thread contracts again; but it is neces-
sary to readjustit,especiallyif it was exposed
to smoke for a longer period of time, because
the contraction of the thread is not equal to
the extension thereof caused by the action of
the smoke. When the operative quality of
the sensitized thread or fiber is exhausted, it
must be replaced by a new one, which is put
in place in the manner as above deseribed.
If the seusitive thread should deteriorate
or break, the apparatus is thereby set in ac-
tion, and consequently there is no danger of

the apparatus being inoperative when its ace-

tlon may be required.

We claim as our invention—

1. The combination with an automatic cir-
cult-closing device of a conneecting device for
holding the contact-pieces apart, said con-
necting device being sensitive to smoke, the
smoke causing it to elongate and release the
contact-pieces to close the circuit. ,

2. The combination with an automatic cir-
cult-closing device of a connecting device for
holding the contact-picces apart, said con-
necting device being treated by a solution of
commercial soda and then dried as herein de-
scribed, whereby it is rendered sensitive to
smoke, the smoke causing it to elongate and
release the contact-pieces to close the cireuit.

3. The combination with an automatie cir-
cult-closing device comprising a stationary
and a spring-actuated movable contact-piece,
of & connecting device attached to the mov-
able contact-piece, and holding it normally
away from the stationary contact-piece, said
connecting device being treated as herein de-
scribed, whereby it is rendered sensitive to
smoke, the smoke causing it to elongate and
release the movable contact-piece.

4, The combination with an electric cir-
culb-closing device comprising a stationary
and a movable contact-piece and means for
pressing the movable in contact with the sta-

tionary contact-piece, of a string or cord, at-

tached to the movable contact-piece, and hold-
ing it apart from the stationary contact-piece,
said string or cord being treated as herein de-
scribed, whereby it is rendered sensitive to
smoke, the smoke causing it to elongate and
release the movable contact-piece.

o. Thecombination with asignaling device
and mechanism for actuating it provided with
a spring-actuated lever for setting the mech-

anism in and out of action; of astring or cord

attachedtotheleverandholding itagainst the
action of the spring, said string or cord heing
treated as herein described, whereby it is ren-
dered sensitive to smoke, the smoke causing
1t to elongate and to release the lever.

6. Asmoke-detecting device, comprising an
electric batlery, an electrically-actuated Sig-
naling device, a frame, automatic circuit-clos-
ing device mounted in the frame, electric con-
duectors connecting the battery, the signaling
device and the circuit-closing device ; & COn-
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necting device, attached to the circuit-clos-
ing devme so as to resist its action, said con-
neetlnﬂ device being treated as helem cle-
501‘1bed whereby it is rendered sensitive to
smoke, ‘the smolke causing it to elongate and
to release circuit-closing dewee

7. A smoke-detecting device comprising an
electric battery, a signaling device provided
with an electrical movement, a frame, a sta-
tionary and a movable contact- -plece mounted
in the frame; electric conductors connecting
the battery, the signaling device and the con-
tact-pieces; mecnanism aetmw upon the mov-
able contact-plece pressing it in contact with
the stationary contact-piece, a connecting de-

=

vice attached to the mechanism acting upon

the movable contact-piece and holding the

movable contact-picce away from the station-
ary contact-piece; said connecting device be-
ing treated as herein desecribed, Whereby 1518
1*eude1ed sensitive to smoke, the smoke caus-
ing it to elongate and release the movable
contact-niece.

OSCAR FREYMANN.
CIHARLES TOLMAN.

Witnesses:
RicHARD COHN,
WILLIAM GROB -
CHARLES W. ENGELHARDT
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