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UNITED STATES

PatenT OFFICE

CHARLES

G. SMITH, OF DETROIT, MICHIGAN.

AUTOMATIC FIRE-EXTINGUISHER SYSTEM.

SPECIFICATION forming part of Letters Patent No., 617,365, dated January 10, 1899.
| Application filed May 81,1898, Rerial No, 682,184, (No model.) |

Lo all whom it mf:Ly concern.:
Be it known that I, CHARLES G. SMITH, a

citizen of the United States, residing at De-

troit, in the county of Wayne and State of
Michi gan, haveinvented anewand useful Au-
tomatic Fire- Extinguisher System, of which
the following is a speclﬁcatwn

My mventlon relates to automatic fire-ex-

tinguishers of that class wherein a chemical
18 eontamed within a tiltable tank adapted to
be brought into service by the burning of a
detaining-cord orits equwalent and to empty
the chemical upon a fire in a room or apart-
ment; and the primary object that I have in
view is to provide an improved construction
of extinguisher-tankin which one of the chem-
1cals is contained, preferably, within a series
of closed tubes or vials which are adapted to
be fractured by positively-acting devices on
inversion of the tank, whereby the liquid con-

tents of the tubes are caused to thoroughly

commingle with a solution in the tank and
whereby the sealed tubes are broken, so as to
avold the danger of the cork remaining .em-
bedded in the bottle to interfere with or de-
lay the action of the extinguisher, as in prior
devices.

A further object of the invention is to pro-
vide an improved distributing-sprayer, which
may be adjusted to regulate the quantity of
liquid ejected from the tank when the latter
18 inverted, and to spread the liquid in the
form of a sheet or spray over a large area of
the room; and said nozzle or sprayer is also
adapted t0 serve as a means for conveniently
introducing the liquid into the tank after the

system shall have been installed, or for re-

newing the liquid from time to tlme S0 as to

| eompensate for the slight loss that may be

occasioned by evapomtwn

With these ends in view the mventlon con-
sists inthenovel combination of elements and
in the construction and arrangementof parts,
which will be hereinafter fully desm ibed and
claimed.

1o enable others to understand the inven-

tion, I have illustrated the preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this speelﬁeatmn and in
which—

Iigure 1 is a sectional perspective view of

a room or apartment with a series of my ex- |

extlngmshers being shown in their normal

positions and the other extmwmshel tank

represented as inverted toits aetwe position.

Kig. 2 18" an enlarged sectional elevation

through the tank in its normal position. Fig.
3 1s a similar sectional elevation with the
tank mverted to illustrate the series of tubes

| tinguishers applied thereto, all but one of the '

55

60

as having discharged their contents into the

liquid contained in the tank for the purpose

of insuring thorough commingling of the two

liguids which are contained respectively in
the chamber of the tank and the tubes or
vials.
elevation through the dlstmbutmﬂ'-sprayer
Fig. 5 is a transverse sectional view through
the sprayer, on the plane indicated by the
dotted line 5 § of Fig. 4. Fig. 6 is a detail
view of one of the clamps by which one end
of the acid-containing tube may be held in
place securely within the tiltable tank. Fig.
7 18 a diagrammatic view of the electric cir-
cuit to more clearly indicate the circuit-
closers. Fig. 8is a detail perspective view of
the circuit-closer and the insulating-plug as-
sociated therewith.

Like numerals of reference denote like and
corresponding parts in each of the several
figures of the drawings. |

In order that others skilled in the art may
understand my invention, [ have represented

the same 1n operative position on the ceiling

1 of a room or apartment by Fig. 1 of the ac-
companying drawings. This figure illus-

trates a number of the extinguisher deviees

as suspended in different positions from the
ceiling and as arranged to direct the fluid
contained therein toward the corners and
against the walls of the room as well as at
points along the length of the room. The ex-
‘bmwmshers may be and preferably are
grouped or arranged in pairs so as to have
each pair discharge the fluid contents thereof

Kig. 4 1s an enlarged detail sectional

75

80
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95

in different directions,andinsaid Fig.1lanum- -

beroftheextinguishers,preferably eleven,are
shown in their normal inoperative posmons
while the final or twelfth extinguisher is in-
verted and represented inits active position.
I would haveit understood, however, thatI do
not confine myself to the employment of any

100

particular number of extinguishersnor tothe

arrangement thereof on theceiling, asit isevi-
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dent that the number of extinguishers will l

vary according to the dimensions of the room
in which the system isinstalled, and that the
extinguishers will be arranged in a manner
best calculated to afford protection to the
walls or contents of the apartment. 1t 1is to
be understood, therefore, that I reserve the
rioht to use one, two, or more extinguishers;
but in passing I desire to remark that it is
preferable to employ a pair of the extinguish-
ers which are to be arranged to act independ-
ently of each other and to be controlled by
separate cords or fusible-jointed wires, so
that one tank will afford protection to one
art of the room by severance of 1ts wire or
cords, and the other tank remains inopera-
tive unless the fire spreads to such an extent
as to sever the jointed wire or cord to said
last-mentioned vessel.

I will now proceed to a detailed description
of the preferred construction of one extin-
ognisher, and it will be understood that each
extinguisher is constructed according to the
following description: )

Secured rigidly to the ceiling 1s a frame or
yvoke 2, which depends a suitable distance be-
low the horizontal plane of the ceiling and
furnishes a support for a tiltable tank or ves-
sel 3, which is arranged to lie compactly with-
in the limits of the yoke. Normally this
tank or vessel occupies an inverted position
within the yoke, and in the following descrip-

tion it will be understood that the tank is de-

seribed in its normal position, except wherein
occasion is taken to refer to the tank as being
‘“inverted.” Thistankis pivotally connected
at or near its lower end to the frame or yoke,
and such pivotal connections are indicated

by the numeral 4 as being in the form of pins
or bolts attached to a band or ring which is

fixed to the tank, while the pins or bolts are
loosely supported in the yoke; but the de-
tailed construction of the pivotal joint is not
essential. The tank is maintained normally
in its upright position by means of a detain-
ing-cord 5, which is rigidly attached at one
end to the tank at or near its upper end.
This cord may be led or carried through suit-
able guides, such as screw-eyes of sheaves,
which are fastened to the wall of the room
along that part thereof which is designed to
be protected by the extinguisher, and the
other end of said cord 5 is suitably secured
in place on the wall or ceiling, so that the tilt-
able vessel or tank is designed to normally
strain the cord, thus utilizing a part of the
vessel’s weight to hold the cord 1n a taut con-
dition. Inlieuof the cordshown and justde-
secribed I may employ the equivalent thereof
in the form of a wire provided at suitable in-
tervals with fusible joints or connections, but
as said sectional wire is a well-known feature
in the art I have not deemed it necessary to
illustrate the same or more particularly de-

5 scribe 1t.

The tiltable tank or vessel isadapted to con-

tain one of the chemicals which when mixed 5 by Fig. 6, the rigid stationary member

with another chemical constitutes the extih-
ouishing compound. The tank may contain
a solution of carbonate of soda, while the
other chemical may be in the form of sulfu-
ric acid which is contained within a series or
plurality of hermetically-closed tubes or vials
6, whereby loss of the acid by evaporation 18
wholly obviated. Each acid-carrying tube is
blown of glass to provide an integral head at
one end and is left open at its other end for
the introduction of the sulfurie acid into the
tube, after which said open end of the tube
may be sealed in a hermetic manner to over-
come evaporation and waste of the acid. 1
employ a series of these sealed acid-carrying

| tubes, and arrange them transversely within

the tank or vessel 3, one below the other, and
said tubes are attached to the tank or vessel

| to remain fixed therein when fractured or

broken. This breakage of theseriesof tubes
6 is effected simultaneously with the tilting of
the vessel or tank on its pivotal connection
with the yoke through the medium ot a drop-
weight which is operatively connected with
each tube of the series, so that on the tilting
of the vessel from its normal position the
drop-weight is displaced in the vessel or tank
and operates to fracture the tubes as it trav-
ols through said vessel, thereby releasing the
acid contained within the tubes and causing
it to commingle with the solution contained
within the tank to effect the admixture and
chemical union of the two elements consti-
tuting the extinguishing compound during
the period required for the tilting of the ves-
sel from its inoperative normal position to
its inverted active position.

The aecid-containing tubes may be sup-
ported within the tank by suitable devices;
but I prefertoemploy a pairof clamps foreach
tube in order to attach the respective ends
thereof tothe vessel. InTFig. 6of thedrawings
I have shown in detail one of the tube-clamps,
and it consists of a substantially rigid mem-
ber 8, which is solidly fastened to the tank,
and a yieldable or spring member 9, also fas-
tened to the tank and adapted to be deflected
or depressed by hand away from the rigid
member 8 for the purpose of readily intro-
ducing the end of the acid-tube between said
member of the elamp. The two members of
the clamp are preferably bent or curved in
reverse directions to each other in order to
form a seat for the reception of the closed
end of the acid-tube. With the tank in its
normal position the rigid clamp member S
lies above the tube, while the yieldable and
lighter elamp member 9 lies below the tube.
This arrangement is adopted in order that
the strong rigid member 8 may resist the
shock or strain exerted on the tube by the
action of the drop-weight when it is displaced
from its seat on inversion of the vessel; but
the yieldable member 9 of the clamp is of suili-
cient strength to sustain the weight of the

licht acid-tube and its contents. As shown
S of
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the clamp is provided with a slot or recess

which permits the fractured portion of the
acid-tube to turn when the ettmn'ulsher isin
operation.

The drop-weight is indicated at 10, and 113
is of a diameter to move freely threun*h the
tank in the direction of the length Lhereof
This weight is normally sust}a,med in an ele-
vated posmen above the series of tubes 6 by
the seats or flanges 11, which are provided
within the vessel or tank on a horizontal plane
above the series of tubes, and this drop-weight
rests loosely on its seets so that 1t may reed—
1ly be displaced therefrom when the tiltable
tank begins to turn on its pivotal connec-
tions to the inverted position shown by Fig.
3. 'The drop-weight is operatively connected
with the series of acid- tubes by a wire, cord,
or other equivalent device 12, one end of
which 1s attached to the dlop-welﬂ*ht To 1n-
sure quick fracture of the glass acid-tubes, T
preferably, but not eesentlelly, make ea,eh

tube witha line of weakness, (indicated by the

numeral 6%,) around which is looped or other-
wise fitted the wire or cord 12. The connec-
tion between the wire or cord and the friable
tubes 1s effected at points intermediate of
the length of said tubes, and as the opposite
ends of the tubes are atteehed to the tank or
vessel by the clamps the tubes,when the drop-
weight descends, are adapted to be broken at
or near the middle thereof.
tubes remain attached to the tank while it is
being inverted, and the acid is thus distrib-
uted at differ en‘n points, so as to commingle
thoroughly with the solutlon eontemed in the
lciency of
the structure and insuring rapidity in the
chemical union of the ingredients formmn'
the extinguishing liquid.

If preferred the series of acid-tubes may
be arranged Wlthlll the tank in the same ver-
tical plane; but, as shown by the drawings, I
prefer to place the tubes crosswise to eech
other, thus insuring intersection of the tubes
and a more uniform distribution of the liquid
contents thereof into the eelutlon contained

- within the tank.

To place the chemical in condition for im-
mediate service on inversion of the tank, I

~ employ one or more acid tubes or vials 13

55

60

“the weight 10 from the series of tubes 6.

which are arranged on the opposite side of
In
the drawmﬂ's, two of these upper tubes 13 are
shown as crossing one another above the hori-
zontal position oeeupled by the drop-weight,
and said tubes 13 lie quite close to the drep-
weight and are supported in the tank or ves-

sel b} clamps similar to the one shown by

Fig. 6, or by other sunitable means. The up-
per tubes 13, which lie closely to the drop-
weight, are deewned to be crushed or broken
at ’Lhe 1n1tlal movement of the tank during
its inversion and before the acid from the
tubes 6 shall have an opportunity to com-
mingle with the solution which first falls to
the bottom of the tank, and by emptying the

The endsof the

Vi

' contents of the tubes 13 into the solution of

the tank the extinguishing fluid isin a condi-
tion for service immediately the tank assumes
aposition where the distributing-spr ayer per-
mits the outflow of the fluid. -
By the employment of the tubes 13 I'am
able to utilize all of the solution in the tank,
because the elements of the extmfrmshmﬂ'
compound are united chemically befere the
first quantity of the solution having passed

the tubes 6 shall have an opportunity to es-

cape from the tank prior to commingling of
the acid therewith, which is an obJeetloneble
feature in other devices.

- The distributing-sprayer is 1ndlceted in. 1ts

70

75

30

entirety by the numeral 14, and it is attached

to the tank at or near the upperend.thereof,
assuming the tank to be in its vertical posi-
tion. The sprayer consists of a tube 15, a
plug - 16, fastened within the tube by the
SCrews 17 and a rose or deflector 20. The
plug 16 is "fitted in the tube at a point inter-
mediate of its length, and it is secured firmly
but detachably th‘erein by the transverse

g0

screw 17. 'T'he plugis provided with a series

of liquid-ports 18, and with a central female
threaded socket 19, which is arranged within
the liquid-ports 18. The rose or deﬂeetor 20
is of concavo-convex form to present its con-
vex working face to the liquid as it passes
through the tube 15, and this rose or deilec-
tor is arranged at the open mouth of the tube
S0 as toleave a narrow passage or channel be-
tween the edge of the tube and the face of the
deflector, throuﬂ-h which channel the liquid
is free to pass.
a cenfral threaded stem 21, which is serewed
into the socket 19 of the pluﬂ‘ 16, and this de-
flector may be adjusted In rela,tion to the
mouth of the tube by screwing the stem into

or out of the socket in the plug, thus making

provision for variationin the area of the eha,n-
nel through which the liquid may escape.
The form of the rose or spreader makes it
well adapted to distribute the liguid in the

form of a sheet-like spray, and as the deflec-

tor 1s adjustable the quantity of liquid which
escapes from the distributer may be easily

05

100

'1 he deflectoris prowded with

105

11O

115' }

controlled or regulated. The open mouth of

the tube 15, which is partially closed by the
rose or distributer, is designed to be closed

by an imperforate metallic cap 22, which is |

loosely fitted to said end of the tube toinclose

the distributer within itself; but this cap 22

may be easily and quickly displaced on in-
version of the tank by the gas which is pro-
duced 1n the tank by the chemical union of
the ingredients forming the extinguishing

com pound

-

In connection with my automatic extin-

guisher I employ an electrical alarm mech-

anism which is especially serviceable in con-
nection with a series ot the extinguisher de-
vices, because the alarm mechanism is com-
mon to all of the extinguisher devices. The
circuit of the electrlcal alarm 18 indicated

generally by the numeral 24 in Fig. 1 of the

120

125

130
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drawings, and this cireuit includes a battery
95 or other suitable source of electric energy
and an audible-alarm device 26, herein shown
as embodied in an ordinary electric bell.

The circuit which I prefer to employ consists

of a conductor 27, which is attached to one
pole of the battery and the bell-magnet. A
two-part return-conductor 28 and 29 is em-
ployed between the other pole of the battery
and the bell-magnet, and the sections or wires
98 29 of this return-conduector are arranged
in.close parallel relation to each other to en-
able a series of circuit-closers 30 to be opera-
tively combined therewith. Xach circuit-
closer consists of two members 31 and 32, con-
nected, respectively, to the conductors 28 and
29, and between said circuit-closer members
is interposed an insulating-plug 33, which

serves normally to separate the members 31

and 32, thus maintaining an open electric cir-
cuit. The insulating-plug 33 is preferably
embodied in the form of an abrasive sub-
stance—as, for instance, emery—and this in-
sulating-plug is operatively connected by &
cord or wire 34 to one of the tiltable tanks.
It will be understood that a circuit-closer and
a connection are provided between each tank
and the electric circuit. The severance of
the detaining-cord 5 or the fusibly-jointed
wire connected with one tank permits the lat-
ter to assume its inverted position, and the
strain or pull exerted by the tank on the cord
34 withdraws the insulating-plug from en-
cagement with the circuit-closer members 31
32.  As the plug is withdrawn it abrades the
surfaces of the members 31 32, so as to re-
move any sediment or corrosion on the faces
of said members, and the members are thus
adapted to close together, so as to complete
the electric circuit and permit the battery to
energize the circuit and bell-magnet, thus au-
tomatically sounding the alarm.

It is proper to remark that the rose may be
perforated with a series of transverse ports
which permit the passage of liquid through
the rose at points within the edge thereof, or
the deflector may beimperforate and arranged
to direct the liguidin a sheet-like spray from
the narrow passage between the end of the
tube 15 and the edge of the deflector.

Each acid-containing tube is or may be pro-
vided with enlargements at the ends thereof,
and said enlargements are designed to be en-
oaged by the clamps. Thisconstruction and
arrangement insures retention of the tubes
on the tank or vessel when the tube is broken.
In lieu of the series of tubes I may employ &
single tube to be broken by the weight; but
it is desirable to use the tubes in series, be-
cause the acid is mixed thoroughly with the
solution when the tubes are broken and the
tank inverted.

Slicht changes may be made in the form of
some of the parts, while their essential fea-
tures are retained and the spirit of the inven-
tion embodied. Hence I do not desire to be

shown, as I reserve the right to vary there-
from.

ITaving thus described the invention, what
I claim 1s— |

1. In a fire-extinguisher, the combination
with a tiltable vessel, and means for normally
holding the same in an upright position, of a
drop-weight confined within said vessel, a se-
ries of tubes arranged transversely within the
vessel and fixed to the latter, and a cord con-
necting the drop-weight with all of the tubes,
substantially as described.

9. A fire-extinguisher comprising a tiltable
tank, a frangible tube therein, friction-clamps
supported within the vessel and engaging with
the ends of said tube to normally hold the
latter in a stationary position and to permit
the ends of the tube, when fractured, to turn
in said clamps, and a drop-weight arranged
to fracture the tube when displaced by inver-

sion of the vessel or tank, substantially as

described.

3. An automatic fire-extinguisher compris-
ing a tiltable tank, a series of spaced tubes
each fixed at its ends within the tank, a drop-
weight normally seated in the tank above said
tubes, and operative connections between the
drop-weight and the tubes, whereby displace-
ment of the drop-weight on inversion of the
tank fractures the tubes at points interme-
diate of their length, substantially as de-
scribed.

4. An automatic fire-extinguisher compris-
ing a tiltable tank, a drop-weight seated re-
movably therein, a series of tubes secured
within the tank on oneside of the drop-weight,
means for connecting said tubes with the
drop-weight, and another tube or tubes sup-
ported within the tank on the opposite side of
the drop-weight and adapted to be fractured
thereby on inversion of the vessel in advance
of the first-named series of tubes, substan-
tially as described. |

5. In a fire-extinguisher, the combination
with a tiltable tank, and a drop-weight seated
removably therein, of a tube held transversely
within the tank at one side of said weight and
in the path of the latter, another series of

| tubes fixed within the tank on the opposite

side of the drop-weight, and an operative con-
nection between thelast-named series of tubes
and said drop-weight, substantially as de-
scribed. |

6. In a fire-extinguisher, the combination
with atiltable vessel and a drop-weight seated
therein, of aseriesof frangible tubes arran oed
transversely within the tank in staggered re-
lation one to the other and each tube having
enlarged ends, a pair of clamps connected
individually to the enlarged ends of each tube,
and a pull-cord attached to the drop-weight

and to the series of friable tubes, substan-

tially as described.

7. Tn an automatic fire-extinguishersystem,

the combination with a series of tiltable ves-
selg, of an electric alarm-cireuit including a

limited to the precise form of all the parts as | battery, an alarm device, and with certain of
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its conductors arranged in close parallel re- | In testimony that I claim the foregoing as
lation to each other, a series of circuit-closers | my own I have hereto affixed my signature in 10
having their members operatively connected | the presence of two witnesses.

with the respective closely-adjacent condue- | - T
5 tors,and a seriesof insulated abrasive plugs CHARLES Gr. SMITH.

fitted between the members of the circuit- | Witnesses: |

closers and connected with the tiltable tanks, J. M. WALKER,

substantially as described. B. T. WEBSTER.
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