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To all- whom it may concern: ‘

Be it known that I, CHARLES E. BUELL, of
North Plainfield, Somerset county, State of
New Jersey, have invented Improvements in
Aatomatic Sprinklers and Systems, of which

- the following is a specification.
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My invention  consists, primarily, in the
combination, with a fire-extinguishing nozzle
or device, of a seal-closing an unobstructed
outlet, said seal comprising a cartridge that
is adapted to be dislodged and removed by
heat, and a spreader for spreading the water
delivered from the-outlet thus opened, sub-
stantially as hereinafter described.

My invention further consists in the com-
bination, with a system of pipes for distribut-
ing water tbrough a building, of a series of
sprinklers, each having an unobstructed out-
let held normally closed by a seal that com-
prises a cartridge that is dislodged and re-
moved by heat, and a water-controlling appa-
ratus that is operated by explosions in said

- .pipes, substantially as hereinafter described.
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My invention further consists in the com-
bination of the following -named elements,
namely: a sprinkler-pipe, sprinklers con-
nected to said pipe that open by heat, a wa-
ter-supply pipe that comprises a siphon and
a rising portion, a pressure-actuated mechan-
ism operated by variations due to the action
of heat, and a sectionally-charged pipe con-
trolling the siphon, which is changed in its
character by the pressure-actuated device,
substantially as hereinafter described.

In the accompanying drawings, Figures 1
and 2-show details of my invention.
shows a system embodying my invention.

Fig.1shows a sprinkler having a water-way
that is tapering to an enlarged portion. Be-
tween the tapering and the enlarged portion I
insert a cartridge C in a manner to elose the
water-way. The cartridge C is insertedin a
cavity in the side of the body of the sprinkler,

and, having an enlarged outlet below the cav-

ity, the water from -the open sprinkler will
notpass out of the said cavity. The cartridge
C is composed of . a she]l of metal, paper, or
glass, and the cartridge and the cavity are
tapered, so that, while the shell can be fitted
tight in the cavity, when an explosion has

.started the carfridge from its normal position

it requires but a slight force to expel it from

Fig. 3.

the sprinkler. To fit the cartridge O to its
place and insure against a possibility of a
drip, a layer of asphaltum may be placed as
a’'coating on the water side of the cartridge
where ‘it is exposed in the tapering nozzle.
The cartridge can be coated before insertion
with a compound of paraffine and plumbago
to insure against its adhering to the sides of
the cavity by corrosion, or the shell be glazed
or overlaid with a non-corrosive material, or
the cavity and the shell can be made non-cor-
rosive. The cartridge is preferably a copper
shell charged with gunpowder and provided
with a primer ¢ of an easily-ignited substance

-orcompound. InplaceofthespreaderS’,rest-

ing on the pointed bearing of the cross-bar, I
may employ the spreader S. Both are well-
known forms, requiring no deseription.

Fig. 2 shows a sprinkler with an enlarged
space above the nozzle, in which there is a
projection j, with a cup-like portion and with
a cartridge C inserted to close the outlet of
the sprinkler and to enter the cup-like part
of the projection 5. By this arrangement the
water-pressure is only on the sides of car-
tridge C and does not tend to expel the car-
tridges. - The cartridge C is tapering toward
its open end and is shown as provided with
a sengitive primer e. 'The spreader S is to
one side of the closed outlet, normally, and is
pivoted at f, but is adapted to swing in front
of the outlet when the cartridge Cis expelled
by heat. The cartridge C comprises a charge
of gunpowder, two wads with an air-s

between them, and a primer consisting of a

compound that is inflammable only when ex-
posed to the air. The said compound is ex-
cluded from the air by the ball at ¢, the said
ball being soldered to the mouth of the pocket-
like portion of the shell, that contains the
compound that ignites at a low temperature
in air, and thus fires the charge of powder.
When a fire oceurs in the vicinity of the

sprinkler, the ball falls, exposing the primer,
.which ignites and generates a heat that fires

the powder. A smallorifice isshown between
the pocket-like portion- and the interior
charge of the cartridge C; but it is not an es-
sential that the flame of the ignited primer
should come in contact with the powder, as
the heat, penetrating through the coppershell,
will fire the powder, which is already well
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heated. . There is an advantage in employing
more than one explosive and inflammable
substance in a cartridge, as any failure of one
such substance will not defeat the object. A

5 good form of cartridgeis obtained by using a
layer of fulminate of mercury between the
powder and the inflammable compound men-
tioned, which is a phosphorous compound
similar to matech compounds, and ean be va-
1o ried in its igniting-point, and can have the
air excluded therefrom bya varnish that will

blister and be removed, by cements, and by

gums, so that almost any desired temperature
can be provided for.

By the term “cartridge,” as used in the fore-
going, I mean a suitable quantity of a mate-
rial which contains within itself the elements
of combustion or other chemical change,

,when acted upon by heat, for liberating me-
20 chanical energy and which will remain inert
until it is so acted -upon by heat, the said
material being a compact mass or inclosed in
a suitable shell and preferably consisting of
solid matter.

Referring to Fig. 3, there isshown a system
that consists of a tank J, from which extends
a supply-pipe P P’ and a sprinkler-pipe, to
which are connected the explosive-sprinklers
Z 7. The supply-pipe is bent at P to form a

30 giphon in the tank J and is bent again to

form a rising portion at P’; after which it
leads to the system of sprinklers to be sup-
-—-——plied. From the tank J to the sprinklers
there is no obstructing valve, and the water
35 is excluded normally from the system, except
in a section that includes the siphon and the
rising portion. This is accomplished by a
light pressure of air or gas, which flows in
from the pipe P*and forces the water.down
40 in the siphon and forces it upin the rising
portion, the water in these parts of a short
section acting as a waterseal for the pressure,
that is prevented from exceeding a predeter-
mined pressure by the safety-valve sv, which
45 allows overpressure to escape. There is no
pressure in the pipe or system except in that
section between the siphon-bend at P and the
rising bend at P’, so that there is no liability
of leakage, as the limit of pressure is confined
so toafew feet, in which there need be no joints,
" andthe pressure required -to preserve the bal-
ance and prevent water from flowing into the
sprinkler system need not be more than three
pounds. To start the flow of water when a
55 sprinkler opens requires simply- to- open a
vent in. the section where the air is under
pressure. To accomplish this, I have pro-
vided-a vent closed at ¢*® by a glass and -hav-
ing a chamber, in which thereis a ball ¢. In
6o the pipe P’ P? there is a diaphragm-valve,
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with a lever L, which retains a hammer w’;

which will, when released, fall and shatter the
—~—glass, and thus open the vent. To prevent

the water from escaping at the opened vent,
65 I place the ball g, of wood or hollow rubber,
in the chamber, and. this ball will float into

‘lease the pressure when a fire occurs.

8 . 548,742

the opening and close it at the prOpé'r mo-
ment. When the sprinklers Z Z, or either of
them, open, the force of the explosion creates

-apressure in the pipe P’ P?and lifts lever L,
releasing the weight w’, which falls and breaks -

the glass g, as explained. A pressure-indi-
cator I is provided to visibly indicate the
condition of the system. A pipe P? from a
source of water-supply under pressure is con-
nected with the tank J to furnish a second

"water-supply, which is started automatically

by the lowering of the water in tank J by
means of the float-valve f*in a well-known
manner. The siphon canbe used with a sys-
tem of soldered sprinklers by employing an
air-pressure in the entire system, and by the
opening of a sprinkler the water will flow to
the system.

The- apparatus, as shown, can be used with
the soldered sprinklers and: the valve con-
trolling the weight w’ be operated by a sepa-
rate pipe (shown in dotted lines) with ex-

70

75

8o

85

plesive cartridges-at m m to be operated: by ;

heat, or the small pipe -may contain air or gas
under pressure, and fusible vents at m m re-
Inthe
same way a valve connected up by a reversal
of the releasing device can be used with a
vacuum in the pipe and fusible vents.at mm.

The apparatus shown can be made-opera-
tive by releasing the air-pressure. in. the
charged section: by an- electromagnetic-con-
trolling deviee controlled by a thermal circuit
to open-a vent in a well-known way.

The advantage of a second seal or draft,
in a siphon for sprinkler systems is that the
evaporation of the water to-nearly the level of
the lower bend and below the highest point
of draft of the siphon will not prevent the
proper action of the siphon if it is filled and
then held back by:a light air-pressure in the
system, while. by the employment of -such a
construction an equation can-be hadbetween
a column of water in the shorter bend and
another in the upper portion which can be
taken advantage of to prevent the forming of
a sipbhon by -a light air-pressure within the
limited space between the two bends. DBy
this arrangement the risk of a.leakage is
wholly removed of the air-pressure, a troun-
ble that is always met with when the entire
system of pipes.is charged with air, and if
an explosive-sprinkler is the form used, such
as- is disclosed herein, the filling of the sys-
tem with waterand the delivery of water from
the open sprinkler is more quickly accom-
plished than by any known means, as the dis-
charge of air-pressure from the limited space
between the bends of the siphon will be .ac-
complished very much quicker than from the

‘entire system.

I do not claim herein, broadly, the genera-
tion of pressure in pipes by explosive energy
for operatingaturning-on mechanism oranal-
ogous mechanisms, as the same is covered
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in my co-pending application of earlier date .
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of filing—namely, my application of May 31,
1888, Serial No. 275,576.
WhatI claim is— '
1. An auntomatic sprinkler having its out-
let stoppered by a cartridge that comprises an

‘explosive, and an easily ignited primer, that

are excluded from the atmosphere that sur-
rounds said sprmkler

2. An automatic sprinkler having connee-

tions to a supply pipe, and having lts water-
way, or outlet, held normally stoppered by a
cartridge, or 1ts described eauivalent, which
has its contentsexcluded froiua thie atmosphere
which surrounds the said sprinkler, and that
is in such relation to the said pipe as to gen-
erate pressure in said pipe when acted upon
by the heat of a fire.

3. An automatiesprinkler havingits water-
way, or outlet, held closed by a cartridge stop-
pering the same, thesaid cartridge consisting
of a shell containing an explosive, and re-
movably secured in sald outlet or water-way.

4. In a “dry pipe” system of auntomatic
sprinklers the combination with an elevated
tank of a riser which takes the form of a si-
phon the short arm of which is in open com-
munieation with the interior of the tank and

the bend of which is below the level of the’

top of the flnid in the tank, and a number of
sprinklers adapted to becomme open by heat,
connected tosaid system, and the said system
containing air under sufficient pressure to
prevent the fluid rising up in the short arm
of the siphon to the level of the bend thereof
when the tank is filled to a level of the top of
the bend while the said system remains her-
metically sealed.

5. A system of automatic spunklexs,ata,nk
elevated above the system, a siphon between
said system and tank, and air contained un-
der pressure in said sttem substantially as
described.

6. A system of automatic sprinklers, con-
taining air under pressure a tank elevated
above sald system, a siphon between said sys-
tem and said tank, and an automatically op-
erated water supplv connected with said tank,

7. The combination with asystem of sprink-

lersof atank that islocated above said sprink-
lers and having connection therewith by a
pipe that mcludes a siphon, and means for
introducing a gaseous pressure into said pipe
and means for supplying and replenishing
said tank with water. ;

8, The combination with asystem of sprink-
lers of a tank, or reservoir,located above said
sprinklers, a pipe connecting said tank with

said system that includes a SIphon means for

discharging the pressure from said pipe by
the action of heat,and means for introducing
a gaseous pressure into said pipe.

9. A system of automatic sprinklers,a tank
slevated above said system, a siphon between

said system and said tank, air pressure in said -

system, and a regulator of air pressure con-
nected to said system.

10. The combination with a system of sprink-
lers of a tank located above said system, a
pipe connecting between said tank and sys-
tem that includes a siphon that comprises
two bends, a vent in said pipe that is held
normally closed, a heat aetnated release for
opening said vent, and means for introducing
a 'gaseous pressure into said pipe at a peint
between said two bends.

11, The combination with asystem of sprink-
lers provided with a tank located above said
system and connected therewith by a pipe
that includes a siphon of a water supply pipe
connected to said tank and provided with a
valve thatisactuated by thelowering of water
in said tank, with means for introducing a
gaseous pressure into said first named pipe.

12. Thecombination with asystem of sprink-

 lers of a tank of water located above the said

system and connected therewith by a pipe
that includes a siphon, means forintroducing
a gaseouns pressure into said pipe, and avent
in said siphon that is opened by a thermal
release which is independent of the sprink-
lers of said system:.

CHARLES E. BUELL.
Witnesses:

A. C. BUeLL,
W. C. BUELL.
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