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1
FIRE EXTINGUISHING SYSTEM

BACKGROUND OF THE INVENTION

This invention relates to fire extinguishing systems,
and more particularly, fire extinguishing systems of rel-
atively small size and including fire detecting means for
actuating the system.

Increasingly, there has been a need for automatically
operable fire extinguishing systems of relatively small
size which may be economically employed in a variety
of different settings. For example, there are numerable
instances where a structure includes a potential fire
hazard and the hazard is separated from the remainder
of the structure as by a partition or the like. Typical of
such a structure is a power operated boat where the en-
gine therefor is wholly contained within an engine com-
partment and can be a potential fire hazard.

There have been a number of systems proposed to
meet the need but in general the same have failed to
provide devices that are easily maintained and which
are not subject to various problems attendant the use
of such systems in particular environments.

For example, where the particular type of fire hazard
involved requires the use of halogenated extinguishing
agent systems, dry chemical systems or carbon dioxide
systems, various extinguishérs quite frequently employ
valves in the form of rupturable diaphragms which are
pierced by a preloaded actuator. Of course, in the pro-
cess of rearming such a system, it is necessary to recock
the actuator and where a container for the fire extin-
guishing material is mounted on a side of a partition re-
mote from the hazard, hazard. recocking may be ex-
tremely difficult particularly when a fusible element is
employed as a fire detecting device and must be lo-
cated on the fire hazard side of the partition. Often re-
arming such systems requires two persons, one for
holding ‘the actuator in a cocked position while the
other replaces the fusible element. '

Similarly, many such systems are not designed to pro-
tect the actuating elements of the system from environ-
mental deterioration as, for example salt spray in a ma-
rine system.

SUMMARY OF THE INVENTION

lt is the principal object of the invention to provide
a new and lmproved fire. extinguishing system. More
partlcularly, it is an object of the invention to provide
a new and lmproved fire extinguishing system for use
in situations requiring relatively small fire extinguishing
capacmes and which may be operated either automati-
cally in response to the detection of a fire or manually,
which is protected from environmental deterioration
and which may be easily armed by a single person.

The exemplary embodiment of the invention
achieves the foregoing objects by means of a combina-
tion housing which is adapted to be secured to a parti-
tion separating a potential fire hazard from the remain-
der of a structure over an opening in the partition. The
housing contains a spring loaded piercing type actuator
for piercing a diaphragm sealing a container receiving
a fire extinguishing material to release the contents of
the - same. The housing includes a threaded bore
adapted to removably receive a threaded end on such
a container and bores in fluid communication with an
outlet from the housing which, in turn, receives an
elongated, rigid nozzle which extends through the
opening in the partition to the fire hazard side thereof.
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The piercing type actuator includes a peripheral col-
lar having a flat on one side thereof which may be en-
gaged by a latching lever pivotally mounted to a pivot-
ally mounted link within the housing bracket itself. The
latching lever includes an elongated end extending
through the opening in the partition to receive one end
of a fusible link which, in turn, may be connected at its
other end to the nozzle.

The end of the latching iever within the bracket hous-
ing is adapted to engage the collar on the piercing type
actuator and hold the latter in a position away from the
diaphragm of the container, and further includes, on
one surface thereof, a cam surface whereby the actua-
tor may be cocked after a link is installed by reason of
the collar camming the latching lever about the pivot
axis of the connection of the link to the housing. A
spring interconnecting the latching lever and the link
urges the latching end of the latching lever back into
position underlying the collar to hold the same in a
cocked position.

Means are also provided whereby a remote manual
operation can be caused to rotate the piercing type ac-
tuator about its longitudinal axis so that the flat on the
collar is brought into aiignment with the latching lever
to permit escapement of the piercing type actuator for
manual operation. Finally, the housing is provided with
an electrical switch responsive to downward movement
of the collar and the switch may be employed in con-
junction with an electrical alarm system, or alternately,
be used to break an ignition circuit for an engine, upon
the detecting of a fire. -

Other objects and advantages will become apparent
from the following specification taken in conjunction
with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view ofa structure, in particu-
lar, a power boat, with which the invention is ideally
suited for use;

FIG. 2 is a vertical section of a fire extinguishing sys-
tem made according to the invention;

FIG. 3 is a side elevation of the fire extmgu:shmg sys-
tem;

FIG. 4 is a horizontal section of the fire extinguishing
system taken approxnmately along the line 4—4 of FIG.
2; and

FIG. § is a vertical section of a portxon ofa modlﬁed
system made according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

As mentioned previously, one ideal use for a fire ex-
tinguishing system made according to the invention is
in conjunction with a power boat including an engine
compartment and FIG. 1 illustrates, in somewhat sche-
matic form, an exemplary embodiment of the invention
in such an environment. Specifically, a power boat 10
includes an engine compartment 12 housing an internal
combustion engine (not shown) which constitutes a po-
tential fire hazard. Mounted on the rear wall 14 of the
engine compartment 12 is a fire extinguisher, generally
designated 16, made according to the invention. A con-
trol cable 18 extends therefrom to a control lever 20
secured to the hull of the boat 10 in a position adjacent
the normal position of the operator of the boat. As will
be seen, the fire extinguisher 16 is provided with means
for detecting a fire within the engine compartment 12
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and for automatically initiating its operation to extin-
guish such a fire. In addition, if the operator of the boat
10 senses such a fire before the same is automatically
detected, he may actuate the control lever 20 to manu-
ally initiate operation of the extinguisher 16.

Turning now to FIGS. 2-4 inclusive, the fire extin-
guisher 16 will be described in greater detail. Specifi-
cally, the same includes a housing, generally designated
22, secured to the rear partition 14 of the engine com-
partment by means of bolts 24 extending through aper-
tured lugs 26 located about the periphery of the hous-
ing 22 and through bores 28 in the partition 14 to re-
ceive lock washers 30 and retaining nuts 32.

The housing 22 includes a surface defined by a sepa-
rate gross sealing plate 34 which includes bores not
shown for the bolts 24, an aperture 36 through which
a latching lever 38 may pass and an aperture 40
through which a rigid nozzle 42 may pass into the inte-
rior of the engine compartment 12.

The gross sealing plate 34 may be secured to the
body of the housing 22 by folded over reentrant por-
tions 44 (FIG. 4) overlying peripheral flanges 46 on op-
posite sides of the housing bracket 22 and is effective
to substantially seal the interior of the housing 22 from
the environment.

The upper side of the housing 22 includes a tapped
bore 48 entering into a cavity 50 and which receives a
bushing 52 forming a plastic or the like. In alignment
with the tapped bore 48 but on the underside of the
housing 22 is a somewhat larger tapped bore 54 which
may threadedly receive the threaded neck 56 of a con-
tainer 58 which, in turn, may contain any suitable fire
extinguisher material such as a halogenated extinguish-
ing agent, a dry chemical or carbon dioxide. A seal 60
is interposed between the upper end of the threaded
neck 58 and the end of the bore 54.

The upper end of the bore 54 is in fluid communica-
tion with a passage 62 which, in turn, at its upper end,
terminates in a relatively small bore 64 extending up-
wardly into the cavity 50. The passage 62 includes a ra-
dial offshoot passage 66 directed toward the gross seal-
mg plate 34 and in substantial alignment with the open-
ing 40 therein. The end of the passage 66 is tapped as
at 68 for receiving the threaded end of an elongated,
rigid nozzle 70 having a discharge opening in the form
of an upwardly directed slit 72 at its end remote from
the threaded end 68 which extends beyond the parti-
tion 14 into the engine compartment.

The particular type of nozzle shown, i.e., the up-
wardly directed slit 72, is particularly suited for use
with halogenated extinguishing agents in that same di-

rects the extinguishing agent upwardly toward the top .

of the engine compartment 12 whereby the entire con-
tents of the compartment would be blanketed to extin-
guish any fire therein. The invention contemplates,
however, that othér types of nozzles may be used de-
pending upon the type of fire hazards to be protected
against, the surrounding environment of use of the sys-
tem, and the type of extinguishing agent emloyed.

Returning to the container 58, the same is of the type
which includes a pierceable diaphragm 74 in its neck,
which, when pierced, permit the contents of the con-
tainer 58 to pass upwardly through the neck 56 to the
passage 62, the passage 66 and out the nozzle 72. Moti-
vating pressure for the extinguishing material may be
provided by the material itself or by a pressurized gas
cartridge as is well known.
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To provide for the piercing of the diaphragm 74, an
elongated piercing element 76 is reciprocably received
in the bushing 52 and the bore 64 and at its lower end
includes a hollow piercing point 78 and a pair of radial
apertures 80 extending outwardly from its hollow cen-
ter. The piercing element 76 and the diaphragm 74
constitute a preloaded valve means for controlling the
flow of an extinguishing agent.

Intermediate the ends of the piercing element 76 is
a collar 82 defining a latching portion and having a flat
84 on one side thereof. Interposed between the upper
side of the collar 82 and the underside of the bushing
52 to bias the piercing element 76 downwardly toward
the diaphragm 74 is a coil spring 86 of sufficient
strength to cause the piercing element 76 to pass
through the diaphragm 74 when the former is released
by a latch means to be described in greater detail here-
inafter.

The upper end of the piercing element 78 extends out
of the housing 22 to be secured to an enlarged element
88 having an elongated, vertically arranged slot 90
therein. Passing through the slot 90 is a rivet 92 or the
like, which in turn, is secured to a combination cover
and recocking knob 94. By pulling upwardly on the
knob 94, piercing element 76 may be raised against the
bias of the spring 86 after the system has been dis-
charged for recocking purposes as will be described.

Secured to the skirt of the knob 94 is a lever arm 96
mounting in one end, a securing collar 98 including a
securing screw 100. The collar 98 may receive an end
of the control cable 18 such that when the operable
control lever 20 is pivoted, the lever arm 96, along with
the knob 94 and the piercing element 76 as well, is ro-
tated approximately 90°. The purpose of this construc-
tion is to permit manual actuation of the system as will
be described in greater detail hereinafter.

Returning to the latching lever 38, the same includes
an end 102 having a notch 104 for penetration through
an aperture 106 in a conventional fusible link 108. The
end of the link 108 opposite the aperture 106 includes
an aperture 110 through which a reduced end portion
112 of the nozzle 70 may pass. The other end of the
latching member 38 includes a transverse latch 114
that is adapted to underlie the collar 84 to block move-
ment of the piercing element 76. The latch 114 in-
cludes a chamfered undersurface 115.

The latching lever 38 is pivotally connected by a
pivot pin 116 to the lower end of a link 118 which has
its upper end pivotally connected to the bracket hous-
ing 22 by a pivot pin 120. As is best seen in FIG. 3, the
lower end of the link 118 is bifurcated as at 122 to re-
ceive the latching lever 38 while the pivot pin 120 is re-
ceived in two lugs 124 projecting into the cavity 50 and
formed integrally with the housing 22. In addition, a
spring 126 interconnects the upper end of the link 118
and the approximate midpoint of the latching lever 38
in such a way as to bias the latching lever 38 in a clock-
wise direction about the pivotal axis of pinot pin 116
while the pivot pin 116 is dispaced from a vertical plane
passing through pivot pin 120 in a direction away from
the collar 82.

With reference now to FIGS. 3 and 4, it will be seen
that the housing 22 includes a microswitch 133
mounted on an L-shaped bracket 132 within the cavity
50. The L-shaped bracket 132 is secured to a side wall
of the cavity 50 by a screw 136 and associated nut 138.
As best seen in FIG. 3, the microswitch 130 includes an
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actuator 140 that is positioned sufficiently close to
piercing element 76 such that downward movement of
the same will cause the collar 82 to engage the actuator
140 and change the electrical condition of the micros-
witch 130. Conventional terminals 142 on the micros-
witch 130 are adjacent a threaded bore 144 in the side
of the bracket housing which is closed by the plastic
plug 146 or the like. The plug 146 may be removed to
attain access to the terminals 142 and may be replaced
with a suitable wire clamp preferably of a waterproof
type, so that electrical conductors connected to the ter-
minals 142 may be passed to an electrical system for
purposes to be described hereinafter.

The operation of the system is as follows. Initially, the
apparatus will be in the condition illustrated in solid
lines in FIG. 2 with the fusible link 108 being located
on one side of a partition adjacent a potential fire haz-
ard and the remainder of the system (except for the
nozzle 70 and the portion of latching lever 38) on the
opposite side of the system. Should the temperature
rise sufficiently to cause fusing of the fusible link 108,
the bias of the spring 86 together with that of the spring
126 will cause the latching lever 38 to move to the dot-
ted line position thereby disengaging the latch 114
from the underside of the collar 82 permitting piercing
element 76 to move downwardly to pierce the dia-
phragm 74, A fire extinguishing agent will then pass
from the container 68 through the hollow center of the
piercing element and out of the apertures 80 into the
passage 62, the passage 66, the nozzle 70 and out of the
slit 72 to extinguish the fire.

Alternately, by means of a remote control cable such
as mentioned previously, the device may be manually
triggered by rotating the lever arm 96 to rotate the
piercing element 76 approximately 90° to align the flat
84 on the collar 82 with transverse latch 114. Such will
effectively unlatch the piercing element 76 for down-
ward movement under the bias of the spring 86 to
pierce the diaphragm 74 to result in the same action.

Downward movement of the collar 82 on either of
the foregoing instances will cause an electrical change
in the condition of the microswitch as mentioned previ-
ously. This electrical change may be used in a variety
of ways. For example, by employing normally open
contacts of the microswitch 130, the resulting change,
which would close such contacts, may be used to actu-
ate an electrical alarm system. Alternately, particu-
larly, where an engine having an electrical ignition sys-
tem is employed, normally closed contacts of the mi-
croswitch 30 may be employed so that the resulting
change, which would open such contacts, would break
an electrical circuit to the ignition thereby terminating
operation of the engine upon the detection of a fire.

To reset and recharge the device, it is only necessary
to remove the container 58 and place a new fusible link
108 in the position illustrated in solid lines in FIG. 2.

The device may then be recocked by drawing up-
wardly on the knob 94 thereby causing the upper sur-
face of the collar 82 to engage the chamfer 118 on the
underside of the latch 114, This will result in the cam-
ming of the latching lever 38 to the left as viewed in
FIG. 2 about the pivot axis of pin 120 until the collar
82 passes upwardly thereof to just above its normal
solid line position relative to the latching element 114.
The presence of the spring 126 will then cause the
latching lever 38 to bodily move to the right as illus-
trated in FIG. 2 at which time the latching element 114
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will again underlie the collar 82 to restrain the piercing
element 76.

After the apparatus is recocked, it is then only neces-
sary to replace the container 58 with a recharged con-
tainer by threading the same into the tapped bore 54.

As a result of the foregoing construction, a single per-
son may replace the fusible link 108 and thereafter
move to the other side of the partition to recock the
piercing element 76. This factor, coupled with the easy
accessibility to the extinguishing agent container 58,
assures ease of maintenance and rearming. Further-
more, the use of the substantially sealed housing 22
protects all of the movable parts of the apparatus with
the exception of the extreme end of the latching lever.
Finally, the use of the nozzle 70 as one retaining ele-
ment for the fusible link 108 in conjunction with the
latching lever 38 results in a structure providing the
same function as those heretofore known with: fewer
parts.

A modified embodiment of the invention is illus-
trated in FIG. 5. According to the modified embodi-
ment, the flat 84 on the collar 82 is eliminated and
other means are provided for manual actuation of the
system. In particular, the lower side of the latching
lever 38 includes a horizontally projecting ear 150
within the housing 22. The side walls of the housing 22
journal a shaft 152 for rotation about a horizontal axis
and within the housing, the shaft 152 includes an up-
wardly projecting lug 154 located adjacent the ear 150.

Outwardly of the housing 22, the shaft 152 includes
an actuating arm 156 which may be integral therewith
and it will be appreciated that if the latter is moved by
being moved manually or by the control cable 18 con-
nected to a connecting element 158 near the extremity
of the arm 156 so as to cause counterclockwise rotation
of the shaft 152, the lug 154 will engage the ear 150 to
bodily move the latching lever to the left as indicated
by an arrow 160. This will result in the latch 114 being
moved out from its latching position with the collar 82
to cause manual actuation of the system.

FIG. 5 additionally shows an alternate biasing ar-
rangement for the latching lever 38 that may be em-
ployed in lieu of the sprmg 126 illustrated in FIG. 2. In
particular, a coil spring 162 is coiled about the pivot
pin 116 and has one end thereof connected to the link
118 and the other received in a notch 164 in the upper
surface of the latching lever 138. The arrangement is
such as to bias the latching lever 138 in a clockwise di-
rection about pivot pin 116.

Finally, FIG. 5 shows a simplified construcnon of a
resetting knob that may be substituted for the knob 94
if the manual actuating system illustrated in FIG. 5 or
one akin thereto is substituted for that shown in FIG.
2. Specifically, it is only necessary to pin a knob 166 to
the upper end of the shaft 76 avoiding the need for the
element 88, the pin 92 and the slot 90 illustrated in
FIG. 2.

It will be recognized that the embodiment illustrated
in FIG. § is productive of the same advantages as that
illustrated in FIG. 2 and offers an additional advantage
in terms of simplicity of construction.

I claim:

1. A fire extinguishing system for use in structures
wherein a potential fire hazard is separated from the
remainder of the structure by a partition, said system
comprising: a partition; an opening in said partition; a
fire extinguisher mounted on said partition adjacent
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said opening said fire extinguisher including a con-
tainer filled with a material capable of extinguishing
fires and a preloaded actuator for releasing the con-
tents of the container; nozzle means associated with
said container and including a generally rigid tube ex-
tending through the opening in said partition for direct-
ing the contents of the container to the area on the side
of the partition opposite the container when said actua-
tor releases the contents of the container; means in-
cluding a lever associated with said actuator and ex-
tending through said opening for normally restraining
the actuator in an inoperative position; and heat sensi-
tive means mounted on and interconnecting said tube
and said lever on said partition opposite side and opera-
tive to sense the heat of a fire and cause said lever to
cease restraining said actuator.

2. A fire extinguishing system according to claim 1
wherein said actuator comprises a shaft-like element
mounted for longitudinal movement and having a

latching portion thereon, and a spring biasing the shaft

for movement in a predetermined direction; and said
lever includes a latch adapted to engage said latching
portion to restrain said shaft, said lever further being
mounted for movement to a position out of engage-
ment with said latching portion and including means
thereon whereby said shaft may be moved to said inop-
erative position by engagement of said latching portion
with said latch to cam said latch out of the path of
movement of said shaft as said shaft moves to said inop-
erative position.

3. A fire extinguishing system according to claim 2
wherein said latching portion is formed to extend only
partially about the periphery of the shaft; and a manual
actuator for rotating said shaft so that said latching por-
tion is rotated free of said latch to cause manual actua-
tion of said system.
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actuation upon the detection of fire comprising: a con-
tainer adapted to receive an extinguishing agent; valve
means movable between a first position wherein the
contents of the container are retained therein and a
second position wherein the contents of the container
may be expelled therefrom to extinguish a fire; means
biasing said valve means for movement towards said
second position; latch means normally in engagement
with said valve means to restrain the same in the first
position; heat sensitive means associated with said latch
means for causing said latch means to release said valve
means when a fire has been detected so that said latch
means may move from a first position restraining said
valve means to a second position wherein said valve
means may move to its second position, said heat sensi-
tive means requiring resetting after each detection of a
fire thereby; and means on said valve means and said
latch means for moving said latch means from its first
position when said valve means is moved from its sec-
ond position towards its first position whereby said heat
sensitive means may be reset and said valve means re-
cocked at different times.

§. The fire extinguishing system of claim 4 wherein
said valve means includes a latching collar mounted
thereon for engagement by said latch means, and said
last-named means includes a cam-like surface on one
of said latch means and said collar.

6. The fire extinguishing system of claim § wherein
said latch means includes an elongated lever having a
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latch at one end adapted to engage said collar; said heat
sensitive means includes a fusible link connected to the
other end of said lever; and further including means for
mounting said lever for movement between said two
positions thereof comprising a pivotally mounted link
in turn pivotally connected to said lever intermediate
its ends; and spring means normally biasing said lever
toward its second position about the pivotal connection
of said link to said lever.

7. A fire extinguisher particularly suited for installa-
tion in a structure wherein a potential fire hazard is sep-
arated from other portions of the structure by a parti-
tion and adapted to be mounted on the side of the parti-
tion remote from the fire hazard and capable of sensing
a fire condition on the other side of the partition and
for directing a fire extinguishing material at the hazard
when a fire condition is sensed, said fire extinguisher
comprising: a substantially sealed housing adapted to
be secured to the partition, said housing including a
surface adapted to abut the partition about an opening
therein, a first opening in said housing extending in the
direction of said surface; an elongated nozzie received
in. said opening and adapted to project through an
opening in a partition when the housing is secured
theréto; a second opening in said housing; a container
adapted to contain a fire extinguishing material under
pressure received in said second opening; means in said
housing interconnecting said first and second openings;
valve means mounted in said housing for controlling
the passage of fire extinguishing material from said
container to said nozzle, said valve means being nor-
mally biased towards an open position; a lever movably
mounted in said housing and adapted, at one position
thereof, to hold said valve means in a closed position,
said lever including an extension extending past said
surface and adapted to pass through an opening in the
partition when the housing is mounted on a partition;
and heat fusible means interconnecting said nozzle and
said extension for normally holding said lever in said
one position whereby when a fire occurs on the side of
the partition opposite the housing, the resulting fusing

‘of the heat fusible means will permit said tever to move

from said one position whereupon said valve means will
open to permit the flow of fire extinguishing material
to said nozzle to extinguish the fire on the other side of
the partition.

8. The fire extinguisher of claim 7 further including
an electrical switch mounted in said housing, said elec-
tric switch having an actuator adapted to be engaged by
said valve means as said valve means moves to an open
position and adapted to be connected in an electrical
system.

9. The fire extinguisher of claim 7 wherein said sec-
ond opening is threaded and said container includes a
threaded end, threadedly and releasably received
within said second opening whereby said container may
be replaced or removed for recharging without remov-
ing said housing from a partition to which it is secured.

10. A fire extinguishing system according to claim 2
further including means for engaging said lever to move
the same out of engagement with said latching portion,
said means including a manual actuator whereby the
system may be manually actuated upon detection of a

fire.
* * * * *



