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4 .Claims.

This invention relates to fire extinguishers and
particularly to improvements in extinguishers
which are adapted to release a fire extinguishing
agent automatically when the temperature in
the vicinity of the apparatus rises to a predeter-
mined point.

In apparatus of this type, a receptacle is pro-

~vided for a fire-extinguishing liquid, usually a
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~link or cap is held in place.

chlorinated hydrocarbon, such as carbon tetra-
chloride, and a gas-generating agent such as an
aqueous solution of ammonia. The apparatus is
provided with a sprinkler head or similar ‘dis-
tributor and an outlet leading thereto which is
normally sealed and adapted to be released when
a fire occurs. Pressure is developed by the gas-
generating agent when the temperature rises and
the fire-extinguishing agent is forced through the
outlet when the latter is released.. The fire-ex-
tinguishing agent is distributed over the sur-
rounding surface.

The receptacle in such extlngulshers is cus-
tomarily made of aluminum to avoid corrosion by
the liquid contents as described in Patent No.
1,698,840. TUsually suech extinguishers are pro-
vided with the “dual control” features of Patent
No. 1,736,255, "In recent forms of such extin-

" guishers, parts of  the release mechanism have

been constructed of stainless steel, as shown, for
example, in Patent No. 2,020,427,
guishers may be constructed so that the fire ex-
tinguishing liquid is delivered upwardly through
an outlet tube as shown, for example, in the
last mentioned patent, or they may be inverted
with the outlet mechanism at the bottom, as
shown, for example, in the pending application

‘Ser. No. 63,301 filed February 11, 1936.

The frangible diaphragm which is character-
istic of the “dual control” feature of Patent No.
1,736,255, may be made of any suitable metallic
foil of requisite strength, but usually gold foil is
employed. The diaphragm is secured between
" two washers of suitable material, stainless’ steel
being commonly used. The diaphragm prevents
the escape of any liquid from the extinguisher
until the pressure therein has risen to a point
sufficient to rupture the diaphragm.  The latter
is ordinarily protected by means which prevents
rupture until a link or cap has likewise been
released by an increase of temperature sufficient
to melt a low melting point alloy whereby the
Consequently, the
liquid is not released until the temperature is
sufficiently high to melt the alloy and likewise
to generate gaseous pressure within the container.
In extinguishers such as I have described,‘ the

The extin--

(C1. 169—26)

aluminum comprising the receptacle is relatively
high in the electro-potential series, whereas both
gold and stainless steel ‘(iron 74%, chromium
18%, nickel 8% or similar composition) are rela-
tively low in the same series. 'The liquid con- 5
. tents of the extinguisher afford an excellent elec-
trolyte and consequently, as shown by a series of
experiments which I have conducted over a period
of years, electrolytic corrosion occurs and even-
tually will cause failure of the device .if a closed 10
circuit is maintained, permitting the fiow of cur-
rent between the gold, stainless steel, or other
similar metal and the aluminum. )

I have found, for example, by experiment that
there is no appreciable electro-potential devel- i5
oped between stainless steel and gold when im-
mersed in a mixture of agueous ammonia and
carbon tetrachloride. The actual potential dif-
ference is about 0.005 volt. On the other hand,
the potential between these metals and aluminum
in the same electrolyte varies somewhat with con-
ditions and time, but is between 0.5 and 0.8 volt.
A piece of aluminum in contact with gold under
such conditions was completely disintegrated in
about fifteen months. 25

It is the object of the present invention to avoid,
in fire extinguishers of the type described, the
effects -of electrolytic corrosion and the conse-

“quent failure of the apparatus.

Another object of the invention is to afford a
" simple, inexpensive and effective means of pre-
venting the flow of current as the result of dif-
ferences of potential noted between the parts of a
fire extinguisher and the consequent disintegra-
tion of the aluminum container.

Other objects and advantages of the invention
will ‘be apparent as it is better understood by
reference to the following specification and ac-
companying drawings, in which

Pig. 1 is a sectional view through an extin—

" guisher embodying the invention;

Fig. 21is an enlarged sectional view of the sprin-
kler ‘head in such an extinguisher;

Fig. 3 is a plan detail of the elements of the
diaphragm assembly; 45

Fig. 4 is a-sectional view illustrating the outlet
in an mverted extinguisher embodying the in-
vention;

Fig. 5-1s a detail in perspective of a part of the
outlet mechanism; and

Fig. 6 is a sectional view of the mechanism as
shown in Fig. 4, illustrating a slightly different
embodiment of the invention,

-Two general methods of accomplishing the

“ purpose -0of the invention are herein set forth. 55
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The structural features of the two methods may
be used separately, or they may be combined.
The first method involves the partial enclosure
of the diaphragm assembly by suitable insulating
means made, preferably, of aldehyde phenol res-
ins such as bakelite or similar products, although
glass, porcelain, mica, fiber or other insulating
producis can be used. In this form of the in-
vention, the remaining parts of the outlet which
are in contact with the aluminum container must
be made of aluminum or of some metal which, in
contact with aluminum and in the presence of an
electrolyte, will not set up electrolytic corrosion.
In other words, in this form of the invention, the
gold diaphragm and the stainless steel washers, if
the latter are used, are insulated from other
parts of the assembly 50 as to prevent flow of cur-
rent induced by the difference in potential be-
tween the diaphragm and the aluminum con-
tainer.

As an alternative, the entire outlet assembly
may be insulated from the aluminum container
by introducing a suitable insulating bushing be-
tween it and the aluminum container in such a
manner as to afford a tight joint. In this case,
there must be no parts of the outlet assembly
in contact with the electrolyte of such a char-
acter as to permit a difference of potential be-
tween the diaphragm and such parts unless the
diaphragm is also insulated as hereinbefore de-
scribed.

As examples of the invention, and referring
to Figs. 1 to 3 inclusive of the drawings, a recep-
tacle 5 is made preferably of aluminum to avoid
the chemical corrosive effect of the mixture of
carbon tetrachloride and aqueous ammonia which
is stored in the receptacle. In the form of the
invention illustrated, the liquid is discharged up-
wardly through a tube 7, the extinguisher being
adapted to be supported by a bail &, The tube
1 is connected to a plug 8 threadedly secured
in a head 2 having a yoke {¢ with a distributor
{1 mounted thereon. 'The plug 8 and head 9
are made of aluminum and are secured in an
opening in the casing 5 by a collar 12 also of
aluminum.

Supported within the head 9 is a thimble 3
of stainless steel which is flanged at its bottom
and is adapted to receive a cap 4 covering an
outlet {5 and held in place by low melting point
solder 16 around the edges of the cap. The thim-
ble is filled preferably with a material {7 which
is liquid or semi-liquid at the temperature at
which the apparatus is designed to operate. Vas-
eline and glycerin are suitable materials. Low
melting point waxes and similar materials can be
used. This material is designed to be ejected
when the diaphragm is released fo permit expul-
sion of the liquid contents of the receptacle. It
serves meanwhile to protect the diaphragm here-
inafter described and to prevent rupture thereof
until the cap {4 is released by the melting of the
solder.

Between the flange at the lower end of the
thimble {3 and the shoulder formed by the inner
end of the plug 8, the diaphragm assembly is
mounted. As indicated in Fig. 3, the assembly
consists of a diaphragm 18, of suitable metal
foil, preferably gold. It is mounted between
washers 19 and 20, preferably of stainless steel,
which hold the dizphragm firmly and prevent
leakage of liquid around it so that no liquid can
escape until the diaphragm is ruptured. The dia~
phragm 18 and the washers 19 and 20 are inserted
within a cup 21 of some suitable insulating mate-
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rial, preferably an artificial resin such as bake-
lite, although numerous known insulating mate-
rials may be employed for the purpose. The ar-
tificial resins are peculiarly adapted for the pur-
pose because of the ease with which they are
molded in the required form. A washer 22 of the
same material, which composes the cup, is super-
posed on the washer 28. The assembly may be
completed, if desired, by the application of a suit-
able adhesive such as is commonly used in join-
ing parts made of artificial resins and similar
materials. The assembly is thus completely in-
sulated from contact with surrounding metal,
particularly the plug 8 and the head $ which are
or may be in contact with the contents of the
receptacle. Although the difference in potential
exists, no current can flow between the gold
and stainless steel parts and the aluminum, and
corrosion is thereby avoided. The thimbie (3,
which may be of stainless steel as hereinbefore
indicated, is not in contact with the contents of
the receptacle except when the latter are ejected,
and consequently there is no danger of corrosion
at this point.

Referring to Figs. 4 and 5 of the drawings, a
form of the device is illustrated which is adapted
for use in connection with inverted extinguishers.
In this form, the receptacle 25 is made preferably

of aluminum as in the preceding embodiment.
The outlet 26 is also of aluminum and is thread-

edly connected to a flange 27 of the receptacle.
A plug 28 of aluminum is threadedly connected
at the upper end of the outlet and supports a
pipe 29 bent so as to ensure delivery of all of

the contents of the receptacle. This pipe should 3

also be of aluminum.

A diaphragm assembly embodying the parts
illustrated in Fig. 3 and hereinbefore described
is supported between o shoulder 35 cn the outlet
26 and the lower end of the plug 28 and is insu-
lated from the surrounding metal as hereinbe-
fore described to prevent fiow of current between
the metals. The diaphragm is supported by a
plunger 3{ having a disc 32 of insulating material

at its upper end in engagement with the dia--

phragm and downwardly extending ears 33 which
are adapted to engage a shoulder 34 when the
plunger is released. The lower end of the plunger
is provided with a head 33 having a sloping sur-
face 36 to act as a distributor.
mounted within the outlet to support the plunger
and is provided with openings 33 through which
the liguid may pass. The plunger is supported
by a strap 39 having its ends embedded in solder
40 of low melting point held in recesses in the
end of the outlet. If the latter is of aluminum,
the solder does not adhere well thereto, but the
recesses may be so formed as to nevertheless pre-
vent the plunger from dropping until the solder
has melted. When the temperature in the vi-
cinity of the apparatus rises to a certain point,
the solder melts, thus releasing the plunger
which drops and no longer supports the dia-
phragm. The pressure generated within the re-
ceptacle ruptures the diaphragm and the liquid
is ejected and distributed as in the previously
described embodiment of the invention. Since
the gold diaphragm and stainless steel washers
are insulated from the other parts of the assembly
and the plunger is likewise insulated at its point
of contact with the gold diaphragm, no current
is permitted to flow and consequently corrosion
is prevented.

In the embodiment of the invention illustrated:

in Fig. 6 of the drawings, the assembly is the

A guide 37 is
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same as described in connection with Fig. 4, but
in addition a bushing 41 of suitable insulating
material, for example, a molded synthetic resin
such as bakelite, is disposed between the outlet
and the receptacle where the two are joined, thus
effectively insulating the parts and preventing

the flow of current even if the outlet is construct- -

ed of stainless steel. In this case, the pipe 29’
should be so disposed as not to come into contact
with the aluminum receptacle, as otherwise a
path for current would be afforded. In this form
of the invention, the diaphragm may or may not
be insulated from the surrounding metal, as may
be desired.

In the assembly as illustrated in Fig. 3, the
stainless steel washers may be omitted, if desired,
the insulating material being employed to engage
and hold the edges of the diaphragm. This ar-
rangement is, however, not so satisfactory because
of the possibility of slight swelling or other
changes in form in. the insulating material - due
to.changes in-humidity and other conditions.  As
hereinbefore indicated, the edges of the :dia-
phragm must be firmly supperted at all times-to
avoid any possible leakage.

It is apparent that in the form of the invention
illustrated in ¥Tigs. 4 to 6 inclusive, the plunger

which supports the ‘diaphragm may be made of

various materials, for example glass or porcelgin,
in which event it will not be necessary to provide
an insulating cap at the end of the plunger where
it contacts with the diaphragm. Also, humerous
changes in detail with respect to the design and
arrangement of the parts may be made, so long
as the structure is assembled so that metals of
various relative positions in the electropotential
series are insulated from each other and currents
induced by difference of potential are prevented
from flowing in such a manner as to cause elec-

40 trolytic corrosion, especially with respect to the

aluminum container.

All such modifications are within the spirit and
scope of the accompanying claims, in which I
have defined my. invention as hereinbefore de-

45 scribed.

I claim: )

1. In an automatic fire extinguisher adapted
to release a fire-extinguishing liquid under pres-
sure generated by increase in temperature in the

50 vicinity of the extinguisher to a predetermined

point, a receptacle for the fire-extinguishing lig-

uid and pressure-generating agent, an outlet as-

sembly connected thereto and including means
adapted to burst when the pressure within the

55 receptacle reaches a predetermined point, the

receptacle and parts of the outlet assembly being

3

of metals such that in the presence of an elec-
trolyte substantial differences of electrical po-
tential between the metals exist and means to
electrically insulate the outlet assembly from the
receptacle whereby, in the presence of an elec-
trolyte, electrolytic corrosion is avoided, said in-
sulating means ‘including a -cup of insulating
material and a washer of like material inserted
in and secured to the cup.

2. A diaphragm assembly for automatic fire
extinguishers including a part of metal com-
prising a frangible diaphragm of a metal suffi-
ciently “different from.- that of said -metal part
of the fire extinguisher that, in the presence
of an electrolyte, an appreciable electro-poten-
tial is developed, means for supporting the dia-
phragm and electrical insulating means embrac-
ing the periphery of the diaphragm and support-
ing means, including a cup of insulating material
and a washer of like material inserted in and
secured to the cup. :

3. An automatic fire extinguisher adapted to
release a fire-extinguishing liquid under pres=
sure generated by an increase in temperature
in the vicinity of the extinguisher to a predeter-
mihed point comprising an aluminum receptacle
containing a fire-extinguishing liquid and a solu-
tion containing ammonium ions, which solution
upon heating will. liberate ammonia gas to cre-
ate pressure upon the fire extinguishing liquid,
an outlet assembly connected to the receptacle
and including a frangible diaphragm of gold foil,
a support of stainless steel for the diaphragm,
and means for electrically insulating the dia-
phragm and support from the aluminum recep-
tacle whereby in the presence of said solution
electrolytic corrosion is avoided.

4. An automatic fire exinguisher adapted to
release a fire-extinguishing liquid under pres-
sure -generated by an increase in temperature
in the vicinity of the extinguisher to a pre-
determined point comprising an aluminum re-
ceptacle containing a fire-extinguishing liquid
and a solution containing ammonium ions, which
solution upon heating will liberate ammonia gas
to create pressure upon the fire-extinguishing
liquid, an outlet assembly connected to the re-
ceptacle and including a  frangible diaphragm
of gold foil, washers of stainless steel support-
ing the diaphragm, an electrically-insulating
means embracing the periphery of the diaphragm
and washers to electrically insulate the diaphragm
and  washers from the aluminum receptacle,
whereby, in the presence of said solution, elec-
trolytic corrosion is avoided.

- HOWARD WATERS DOUGHTY.
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