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Invention relates to fire ex-
kEing in which a fire extinguish-
ng a vessel is forcibly ejected
veloped from a cartridge con-
The invention relates
improved or modified fire
kind described and to the
. This application is a con-
of our application Serial No. 474 070,
lated January 30, 1943,

aricus Einds of gas generating device have
loyed for the purpose of establishing a
rressure within a fire extinguisher to
e fire-extin ing liquid from it with
broduce and maintain for a
me a gowerful jet of the liquid,
irected from a safe distance
instance, acid containers asso-
dium bicarbonate, or pressure ves-
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surface of the fire
intense heat pro-
e comb compositions has
given rise ¢ advantages which
uded this method of generating the re-

rressure from achieving general adop-
i such cartridges it would be

substantial portion of the wall of the
er or 1o comstruct it of heat resisting
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d to provide heat inswation for parts

be handled by the operator. More-

over, the rise in femperature in the portion of
the g, tus in the immediate proximity of the
2 50 great that instead of con-

t that it undergoes spontaneous
: its unburned portion, where.
Dt and even dangerous increase in
pressure may take place within the extinguisher.
found that these disadvantages may
and other advantages obtained by
causing combusticn of a compact combustible
gas generating composition capable of self-
sustained combustion to take Place under the
surface of the fire extinguishing liquid after it
has been ignited, whereby the heat generated by
its combustion is efficiently absorbed and dissi-
pated by the liquid.
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According to the present invention a fire ex-
tinguisher comprises in combination a vessel
partly filled with s fire extinguishing liquid and
having an outlet from  which: the liquid can be

- forcibly ejected by internally developed gas pres-

sure, a-gas generating cartridge within said vessel
containing a compact composition capable of self-
sustained exothermic gas generating combustion,
and ignition means to start its combustion, said
cartridge being adapted to cause the further com-
hustion thereof to take place under the surface
of said five extinguishing liquid, and the combus-
tion gasesto pass through said liquid. Preferably
the gas generating cartridge comprises g breech
portion containing the means of ignition, and an
ejectable combustion' chamber portion attached
to the breech: portion and containing the com-
pact. composition, the ejectable portion being
adapted to sink. and remain completely sub-
merged under the fire extinguishing liquid when
ejected; and also to permit the combustion of the
compact charge to continue after- it has been
projected under the: surface of the liquid; while
permitting the hot: gases to escape from it

5 through the liquid: When the ejectable combus-

tion chamber portion is attached: to the breech
portion of the cartridge the compact combustible
charge is desirably wholly or partly above the
level of the liquid; and the - joint, between the
paris of the cartridge; is ‘Preferably waterproofed
50 as to prevent any possibility of'the liquid creep-
ing into the cartridge until the charge has been
vroperly  ignited and: the combustion chamber

. Portion has been” ejected into the lquid.

The' means by’ which' the combustion of’ the
compact charge of gas-producing material is
caused to continue under the surface of ‘the liquid
while permitting the escape of the gases through
thre” liquid to the space above it, may  advan-
tageously consist in the provision at the breech
end of the combustion chamber of a wall com-
prising  vents of such number ang size as to offer
little resistance to the exit of the combustion gases
but’ prevent the entry of tie fire: extinguishing
liquid into the combustion chamber against the
bressure: of tie emergent gases, and a space is
preferably provided between the near end of the
charge and the vents. A sinker may advan-
tageously be pravided’ at the remote end of the
chamber,

The compact self-sustained combustible- gas-
producing chargemay'advantageously consist of:
a pellet of the nature of blackpowder preferably
of a slow burning type;, or a modified black-
powder-like deflagrating composition, advan-




2,426,024

tageously one in which the sulphur has been
omitted or replaced by another combustible in-
gredient. Colloided smokeless powder composi-
tions may also be employed, but other gas pro-
ducing compositions capable of progressive com-
bustion with or without flame may be used, the
precise nature of the compact gas-producing
composition not being an essential feature of the
invention. The hurning surface of the compact
gas-producing charge can be restricted by a
closely fitting armour of non-conducting material
applied to a portion of its surface. The compact
charge may be of constant pburning surface char-
acteristics, or it may, if desired, be of a form
providing a somewhat increasing burning surface,
so long as it preserves its compact structure while
burning, since the voluine available for the ex-
pansion of the gases above the surface of the
liquid continuously increases as the liquid is
ejected, and smaller variation in the pressure as
the water is ejected can thereby be obtained.
These burning surface characteristics can con-
veniently be imposed by application of a non-
conducting armour as aforesaid as is known.

The fire extinguisher for use with a cartridge
made in accordance with the present invention
is provided with means for holding the breech
portion of the cartridge with at least the igni-
tion means above the level of the fire extinguish-
ing liquid, and means co-operating with the igni-
tion means therein to initiate the combustion
when actuated by the operator. For instance
the breech portion of the carfridge may include
a percussion cap and a fuze leading therefrom
through a gas venting aperture to the charge in
the combustion chamber portion and the extin-
guisher body may be provided with a striker
adapted to be impacted against the percussion
cap. The fire extinguisher is also preferably pro-
vided with a filter to prevent salid particles from
choking the liquid discharge tube. The body of
the fire extinguisher may be made of sheet metal
or other material of comparatively light construc-
tion since according to the invention no danger-
ous peak pressures are experienced.

The invention is further illustrated in the ac-
companying drawings of which Fig. 1 represents
in vertical axial section the general arrangement
of a fire extinguisher containing a cartridge made
in accordance with the invention and Fig. 2 is an
enlarged vertical axial section of one form of
cartridge made according to the invention.

Tn Fig. 1, | is a fire extinguisher vessel, which
may be made of sheet metal, synthetic resin or
the like. 21is a threaded neck and 3 is a threaded
head. 5 is a centrally perforated metal plate held
between the shoulder 6 of the threaded neck 2
and g rubber washer 4 when the head 3 is screwed
down on the neck 2. Tis a striker head invo
which is threaded a striking pin 8 held by a cot-
ter pin 9 against a gas sealing washer 18 by a
spring 1t under compression. 12 is a metal wire
flter protecting the internal portion {3 of lae
delivery pipe from being entered by any solid
material from the cartridge. 14 represents the
nozzle at the termination of the external portion
of the delivery pipe, through which the fire ex-
tinguishing liguid 15 is projected.

In Figs. 1 and 2, 16 is the flanged metal base
and 1T the cardhoard or metal cylindrical wall
of the breech portion of the cartridge, which may
be similar in construction to the blank cases em-
ployed for shotgun cartridges or very light car-
tridges. 18 is a base wad, {9 is a cap chamber,
20 is g percussion cap, 21 a percussion cap com-
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position, and 22 is an anvil. 23 is a fuze leading
from the cap chamber {9 to the charge 27 in the
ejectable portion of the cartridge. 'The fuze 23
advantageously consists of a tube with a control
flament of inflammable material such as a thread
of guncotton, quickmatch, primed cambric or the
like. 28 is the cylindrical wall of the ejectable
charge holding and combustion chamber portion
of the cartridge, which may be made of metal
or other material resistant to the action of the
fire extinguishing liquid. This ejectable portion
is held in place in the breech portion in any coil-
ventional manner, such as by a frictional fit and
even may be sealed conventionally with lacquer
or the like, against ingress of liquid. Such a joint
naturally is watertight but breakable under the
pressure of gases developed by combustion of the
charge within, 25 is a lead sinker attached by
o watertight soldered joint 26 to form the re-
mote end wall of this portion of the cartridge.
The charge of gas-producing material capable
of self-sustained combustion in this case consists
of four superposed solid cylindrical pellets of a
compressed blackpowder-like composition 217, 27’,
27'* and 23’"’, each surrounded on its cylindrical
surface by closely adhering layers 28, 28, 28",
28’’’ of heat insulating material protecting the cy-
lindrical surfeces from becoming ignited, and
thus making the pellets burn in an end to end
girection. These insulating layers may advanta-
geously consist of overlapping windings of insu~
lating tape, and a continuance of this wrapping
around the remote end of the pellet 27""" is shown
at 28, 20 is a terminal disc provided with a num-
ber of perforations through which the gases es-
cape from the ejectable portion of the cartridge
when this has been submerged in liquid.

Tn certain cases it is possible to dispense with
the wrapping with insulating material as, for in-
stance, when the composition is compressed
directly into a tube of poorly conducting mate-
rial, in which case the tube may be proofed
against the action of the fire extinguishing liquid
or made of material capable of withstanding its
action so as to serve as the material of the wall
of the ejectable portion of the cartridge. In some
cases it may be necessary to provide in addition
to the fuze 23 a small amount of additional ma-
terial facilitating the ignition of the gas produc-
ing composition charge, which, however, is not
usually required when the latter is of a black-
powder-like nature.

The compact charge arranged as described
in the 2bove example is characterized by a con-
stant burning surface, but it is often desirable
to employ compact forms of increasing burning
surface; for instance the pellets may be of suc-
cessively increasing diameters; or of progressively
increasing diameter individually. Longitudinally
channeled forms may also ke employed.

The progressive character of the gas evolutisn
as the gas space increases owing to the forcing
out of the fire extinguishing liquid and the small
volume occupied by the cartridge in relation to
the quantity of gas it evolves render it an advan-
tage of the invention that a fire extinguisher of
3 given volume may he more nearly full or may
be made of lighter construction than is usually -
possible with known fire extinguishers operated
by internally supplied gas pressure, without in-
creasing the risk of the extinguishers bursting.

We claim:

A fire extinguisher comprising in combination
o vessel partly filled with a fire extinguishing lig-
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uid and having an outlet from which the liquid
can be forcibly ejected by internally developed
£aS pressure, a gas generating cartridge within
said vessel containing a compact composition
capable of self-sustained exothermic gas generat-
ing combusticn and an ignition means to start
its combustion, saigd gas generating cartridge
comprising a breech worbion and a separably at-
tached ejectable combustion chamber portion,
said breech portion containing said ignition
means, said combustion chamber portion con-
taining a charge of said compact composition, a
gas vent in the wall of $he said combustion cham-
ber with a space intervening between the charge

6

and the vent, and the shell of the said cartridge
being water tight,
ELWYN JONES,
JOHN FLANDERS.
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