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11 Claims.
1

This invention relates to safety devices and
more specifically to apparatus for protecting a
tank containing an inflammable liquid or gas
from fire or explosion.

It is an object of this invention to provide
improved safety means for tanks containing in-
flammable fluids.

Tanks designed to carry gasoline or other in-
flammable fluids are subject to fire hazards and
danger of explosion. For example, with increase
in temperature, the fluid expands, increasing the
pressure within the tank and making an ex-
plosion possible if proper venting means are not
provided. Moreover, the expanded fluid may
leak out of the tiny vent hole sometimes pro-
vided in the cover, causing fumes external of
the tank which are liable to become ignited.
Still another hazard is that of causing an igni-
tion within the tank by a spark or flame sucked
into the tank. The present invention relates
primarily to the alleviation oxr removal of these
hazards. While the invention wiil be described
by way of example as applied to a tank for gaso-
line it will be readily apparent that it has other
applications as well.

It is another object of this invention to pro-
vide novel means for preventing fire from enter-
ing a tank of inflammable fluid.

It is still another object of this invention to
provide an improved fluid fuel tank arrange-
ment which allows the inflammable fluid to ex-
pand with increase in temperature without dan-
ger of it leaking out. :

It is a further object of this invention to pro-
vide novel and improved arrangements employ-
ing flame guard chambers and expansion cham-
bers in connection with gasoline tanks and other
tanks containing inflammable materials.

These and related objects are attained in ac-
cordance with the invention by providing as an
illustrative embodiment thereof a novel arrange-
ment of an expansion chamber and flame guard
chambers for a gasoline tank of the saddle type.
The expansion chamber is mounted on top of
the fuel tank and connected to it by a short
pipe through which excess fuel can reach the
expansion chamber. Air or gas in the expansion
chamber is expelled through a pipe line leading
into a flame guard chamber which is partially
filled with a non-inflammable liquid, the pipe
line from the expansion chamber reaching under
the surface of the liguid in the flame guard
chamber.. The air or gas bubbles up through
the liquid and out through an exit line or pipe.
By means of one or more check valves in the
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exit line, no air from the outside can enter this
flame guard chamber. A second flame guard
chamber is also provided, preferably placed on
the side of the expansion chamber remote from
the first flame guard chamber. This second
fiame guard chamber is provided with an inlet
pipe or line leading beneath the surface of a
non-infiammable ligquid partially filling this
chamber. As the fuel in the expansion chaimn-
ber shrinks or is drawn off, it will drain back
into the fuel tank and air will enter through
the inlet pipe and be conducted to the bottom of
the second flame guard chamber from whence
it rises to the surface of the non-inflammable
liguid and is conducted to the bottom of the
expansion chamber. Check valves will prevent
air from the expansion chamber being expelled
through the second flame guard chamber. In-
stead of air, a gas which does not promote com-
bustion, such as, for example, carbon dioxide,
can be aplied to the inlet pipe.

Instead of two flame guard chambers, a single
chamber combining the functions of the two
chambers can be provided. This chamber is
nearly filled with a non-inflammable liquid. It
can be connected either to an expansion cham-
ber or to the top of the main fuel tank to be
vented.

While check valves are in some cases desirable,
they are not always required. . An arrangement
in accordance with the invention employing no
check valves combines simplicity of construction
and operation (in that no moving parts are
required) with reduced cost.

Instead of the expansion chamber being
mounted outside the fuel tank, it can be placed
at least partially inside it. If desired, the fuel
tank can have a divided construection and two
or more expansion chambers provided, one for
each division of the fuel tank. These expansion
chambers can be placed outside or at least par-
tially inside the fuel tank.

While complete protection can be assured by
using all three elements of the novel safety ar-
rangement of this invention, namely (1) an ex-
pansion chamber or chambers preventing loss
or waste of fuel and eliminating fire hazard out-
side the tank from overflow, (2) one or more

flame guard chambers which positively prevent
fire entering the tank of inflammable liquid or
gas as long as the fill caps or drains are closed
and the liquid seals are intact or partially filled,
and (3) carbon dioxide or other non-inflammable
gas to replace the air space in the tank above
the level of inflammable fluid, great advantages
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are produced even though one or two of these
are omitted.

While several embodiments of the invention
are described in detail below, it will be readily
apparent that the invention is capable of a num-
ber of other embodimenis as will be anparent
from the description which follows.

The invention will be more readily understood
by referring to the following description taken
in connection with the accompanying drawings
forming s part thereof, in which:

Fig. 1 is a vertical cross-sectional view of an
arrangement in accordance with the invention
suitable for mounting on a gasoline tank, the
arrangement comprising an expansion chamber
and two flame guard chambers;

Fig. 2 is an end view of the arrangement of
Fig. 1;

Fig. 3 is a vertical cross-sectional side view of
-the arrangement of Fig. 1 taken in a plane
through the line 3—3 of Fig. 1 looking in the
direction of the arrows;

Fig. 4 is a vertical cross-sectiona] view of a
single flame guard chamber which can replace
both flame guard chambers of the arrangement
of Fig. 1; i

Fig. 5 is a vertical cross-sectional view of an
arrangement in accordance with the invention
which does not require check valves;

Fig. 6 shows another arrangement in accord-
ance with the invention in which two expansion
chambers are used with a divided gasoline tank;
and

Fig. 7 illustrates a modification of the arrange-
ment of Fig. 6.

Referring more specifically to -the drawings,
Figs. 1, 2 and 3 show, by way of example for
purposes of illustration, a safety system (8, in
accordance with the invention, for a tank {I
adapted to carry inflammable fiuids such as gaso-
line, for example. The tank {l can be of the
saddle type used on motor trucks or it can be
of the stationary type. While it will be de-
scribed as holding fuel it will be understood that
it could hold any type of inflammable fluid—
either liquid or gaseous. The system {8 includes
an expansion chamber 12, a first flame guard
chamber. (3, and a second flame guard chamber
14. 'These units can be of steel or any other
suitable material.

The expansion chamber (2 is located above the
tank 1| and connected to it by a short pipe i5.
The purposes of the expansion chamber are (1)
to protect the tank by preventing a rise in in-
ternal pressure caused by a rise in temperature,
(2) to produce a saving of fiuid from the main
tank, and (3) to eliminate the fire hazard cre-
ated outside the tank by overflow of fuel caused
by expansion. When the fuel in tank i ex-
pands due to an increase in temperature, the
fuel will rise into the chamber (2. Air or gas
in this chamber will be expelled through the
small openings 16 in the top of the chamber {2,
through the small hollow chamber 17, check valve
18, and pipe 19 into the hottom of the first Aame
guard chamber 3 which is almost filled with a
suitable non-inflammable liquid 28, such as water.
The air or gas will bubble up through the liguid
20, as indicated by the arrows in the drawing,
and pass through the opening 2{ which leads to
the small chamber 22 which is similar to the
chamber (1. The chamber 22 is -connected
through a check valve 23 to an exit pipe 24. No
air can enter the chamber 12 through pipes 24
and !9 as check valves 23 and 18 will close.

20

L
&

30

35

40

85

2,552,472

4

As the fuel or other inflammable liguid shrinks
or is drawn off, that in the chamber {2 will drain
back into the tank (! through the pipe {5, or
be otherwise retrieved, and air will enter through
the inlet pipe 25 to the check valve 26 and the
pipe 27 which extends nearly to the bottom of
the chamber 14 which is nearly filled with a
suitable non-inflammable liquid 28, such as
water. The air will rise to the surface of the
liqguid 28 and enter the expansion chamber 12
through the openings 29 in the top of flame guard
chamber {4, small chamber 38 (which can be
similar to the chambers 17 and 22), check valve
31, and pipe 32 which extends almost to the bot-
tom of the expansion chamber {2. The check
valves 31 and 2§ prevent air or gas from being
expelled through the chamber {4 in the direction
against the arrows shown in the drawing. The
members 33 are screw plugs which are provided
80 that the check valves 18, 28, 25 and 3! can
be inspected. Pipes 34 and 35 are for filling
chambers {3 and {4 with water or other suitable
liquid to a proper level, such as that just below
the pipes 34 and 35. These latter pipes can be
provided with screw plugs 3¢ similar to the plugs
33. The small chambers t7, 22 and 33 are pro-
vided so as to allow any splash of water or fuel
to drain back instead of entering other chambers.

The inlet pipe 25 can be connected, if desired,
to a copper or other pipe which leads to a suit-
able source of a gas which will not support
combustion. Such a gas is carbon dioxide. It
can be obtained, for example, by conneécting the
pipe 25 to the exhaust line or muffler of a gas
engine. By this means the fuel tank is further
protected from explosion in case of crash or rup-
ture of the tank as the air space above the level
of the fuel (either in the tank i[ or in the ex-
pansion chamber {2, depending on the height of
the fuel) would then be filled with carbon diox-
ide instead of oxygen and gas fumes. If the flame
guard chambers are inspected regularly and kept
at least half full of a non-inflammable liquid,
preferably one with a low evaporation point, and
the fill caps of the fuel tank (and of the pipes 34
and 35) are kept tightened, it is practically im-
possible to set the fuel tank afire.

While the flame guard chambers and expan-
sion chamber have been shown contiguous %o
one another in a single unit, it is, of course,
possible to build them in separate units with
longer connection lines, it being only necessary
that the lower portion of the expansion chamber
be high enough so that contracting fuel can drain
back into the fuel tank.

Although two check valves have been pro-
vided for each vent line (valves 28 and 3i in the
air or non-inflammable gas input line and valves
I8 and 23 in the air and inflammable vapor
output line) as a double precaution, only one
in each vent line will frequently be found sufii-
cient and in some cases (as will be pointed out
below) no check valves at all are required. If
spring loaded check valves are provided, a pres-
sure of gas higher than nearly atmospheric pres-
sure can be used.

One or more flame guard chambers can be
used without the expansion chamber and still
serve the purpose of fireproofing the tank. IFor
example, assume the chamber 13 is connected
directly to the pipe {3. If the tank {i becomes
filled with fuel or the fuel expanded, the fuel
passes into the chamber i3 but as it does not
mix with the water in this chamber it rises to

75 the surface and is expelled through the pipe 24
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5 ,
(where it can be retrieved by any suitable means).
Thus g fire hazard is created only at the ex-
pelling point as fire cannot pass through the
flame guard chamber i3 to the tank (1. Simi-
larly, the expansion chamber (2 can be used
without the flame guard chambers, examples of
such use being given below. - The various cham-
bers can be manufactured separately or integral
with one another and/or with the fuel tank I1.
Fig. 4 shows a flame guard chamber 40 which
combines the features of the two flame guard
chambers 13 and 14. The chamber is partially
filled with a non-inflammable liquid 4{ through
a pipe 42 having a plug 48 therein. A first ter-
minal pipe 44 is connected to the atmosphere or
to a suitable source of carbon dioxide or other
gas which discourages combustions and this pipe
is connected through check valve &5 to a pipe
46 leading almost to the bottom of the chamber
40. An opening 47 in the top of the chamber per-
mits air or gases to flow back to the pipe 44
through pipe 48 having a check valve 48 therein.
A second terminal pipe 58 is connected either to
an expansion chamber, like the chamber 2, or
directly to the fuel tank 1{. The terminal 59
is connected through a check valve 51 to the pipe
52 (similar to the pipe 46). The two pipes 46
and 32 are supported in the chamber 48 by means
of brackets 53. A second opening 54 in the top
of the chamber is connected by means of pipe
85 having a check valve 56 therein to the ter-
minal pipe §68. The operation of the chambker
43 is as follows:
When the fuel is expanding, the fumes will

pass through pipe 50, check valve §5{, pipe 52, the :

liquid 41, opening 47, pipe 48 and valve 48 and
be ejected from pipe 44. When the fuel is con-
tracting, air or carbon dioxide will be drawn in
pipe 44 and pass through check valve 45, pipe 46,
the liquid 41, opening 54, pipe b5 and check valve
58 and be conducted through pipe 58 into the
expansion chamber {2 or fuel tank {{. In this
arrangement, there are separate openings allow-
ing passage of air or gas only one way through
the system. Explained another way, there are
four separate openings into the flame guard sys-
tem allowing a complete passage of air or gas
one way only. An advantage of this basic prin-
ciple is that there is thereby maintained in the
flame guard chamber 13 or 40 the highest pos-
sible level of water which is important as this
reduces the vapor space near the exit where it
can burn.

Fig. 5 shows an arrangement 68 like that of
Fig. 1 except that it is much more simple since
all check valves have been removed. Elements
in Fig. 5 which are similar to those in Fig. 1 are
given the same reference characters. : Water
pockets 63 and 64 are provided so that the small-
est amount of water can seal the tubes or pipes
27 and 19. Also holes 65 and 66 can be provided
near the bottom of the pipes 19 and 27, respec-
tively, to allow smaller bubbles to rise causing
less agitation on the surface of the water. By
making the level of the liquid 28 in the flame
guard chamber 14 lower than of the liquid 20 in
the chamber 13, the flow of air and gases will
be only in the direction indicated by the arrows,
thus doing away with the necessity of having
check valves. Instead of the pipe 32 extending
down into the chamber 12 as in Fig. 1 it may
terminate in a chamber 61 which has an opening
62 at the bottom thereof. The operation of the
arrangement of Fig. 5 is as follows: If suction
were applied at pipe 15 (as would be the case
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6 ‘
when replacing liquid with air in the main tank)
the same amount of suction would be applied on
pipes 21 and 19. This would 1ift the water up in
bipe 19 and would pull the water down in pipe 27
the same amount as the distance from the sur-
face of the water to the bottom of pipe 27 is less
than the distance from the surface of the water
to the top of pipe 19. - Air would enter the fiame
guard chamber 14 before water is sucked out of
flame guard chamber 13.

If pressure were applied at pipe {5 it would
lift the water in pipe 27 and force the water down
in pipe 19 as the distance from the surface of
water to bottom of pipe 19 is less than the distance
from the surface of the water to the top of the
pipe 27. Therefore air would pass out into cham-
ber 13 before water is expelled from pipe 21.
Thus the heights of the water in the tubes act
a8 check valves to some extent. If the same
water level were used in both chambers they
would be in. perfect balance. This would not
destroy the purpose of the system as expansion
in the tank would push water out of line 27 pro-
viding line {9 were higher until the balance were
The only - disadvantage
would. be in the opposite operation as suction be-
cause of removing fuel from main tank would
lift water in pipe 19 causing some to flow over into
the expansion tank and intc the main fuel tank
until the balance were broken.

Figs. 6 and 7 show modifications suitable for
divided tanks but it will be obvious that some
features are applicable to single chamber tanks
as well. In Fig. 8§ the tank 1{ comprises two di-
visions 78 and 7i. Partially within each of the
divisions is an expansion chamber 72. BEach of
these chambers has an inlet pipe 78 opening into
the top of the fuel tank 1i and a drain pipe 74
having a check valve 715 therein. A drain 1% is
provided for the tank i and the expansion
chambers 72 have their upper portions connected
to the pipe 77 which is a vent line to a flame
guard chamber or to the atmosphere or to a
source of carbon dioxide. Caps 18 are provided
to fill the divisions 10 and 71. The expanded
fuel flows into the chambers 72 and when it con-
tracts it flows back into the tank 11 through the
check valves 75. In Fig. 7, the expansion cham-
hers 19 are placed above the divisions 16 and 7
and the pipes 88 serve as passageways between
the chambers and the divisions of the fuel tank.
With this construction, no check valves are re-
quired. A continuation-in-part of the present
application, Ser. No. 125,139, filed November 2,
1949, contains subject-matter related to Figs. §
and 7.

Various other modifications are possible with-
out departing from the spirit of the invention,
the scope of which is indicated in the appended
claims. In the claims, the term ‘“gas” is in-
tended to include a mixture of gases, such as air.

What is claimed is:

1. An expansion chamber for a tank contain-
ing an inflammable fluid comprising a hollow
container provided with means indspendent of
the tank filler opening for connecting the con-
tainer to said tank in such a way that when fluid
in said tank expands or overflows it flaws into
said container and when the fluid later contracts
in volume that which fiowed into the container
is retrieved, means for admitting a non-inflam-
mable gas into said container through cne open-
ing therein when the fluid is being reduced in
volume, and means for directing the flow of said
gas from said container through a second open-
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ing therein when the Auid is being increased in
voluine, each of said admitting and directing
means. having a check valve therein.

2. An expansion chamber for a tank con-
taining an inflammable fluid comprising a hol-
low container provided with means independent
of the tank filler opening for connecting the con-
tainer to said tank in such a way that when finid
in said tank expands or overflows it flows into
sald container and when the fluid later eontracts
in volurmae that which flowed into the container
is retrieved, means for admitting a non-inflam-
mable gas into said container through one open-
ing therein when the fluid is being reduced in
volurae, and means for directing the flow of said
gas from said container through a second open-
ing therein when the fluid is being increased in
volume, said admitting means comprising a pipe
~ extending from an entrance terminal outside
said container to an open-ended exit terminal
near the bottom thereof.

3. An expansion chamber for a tank contain-
ing an inflammable fAuid comprising a hollow
container providsd with means independent of
the tank filler opening for connecting the con-
tainer to said tank in such a way that when fluid
in said tank expands or overflows it flows into
said. container and when the fluid later con-
tracts in volume that which flowed into the con-
tainer is retrieved, means for admitting a non-
inflammable gas into said container through one
opening therein when the fluid is being reduced
in volume, and means for directing the flow of
said gas from said container through a second
opening therein when the fluid is being increased
in volume, said admitting means comprising a
ripe extending from an entrance terminal out-
side said container to an open-ended exit termi-
nal near the botiom thereof, and said directing
means comprising a smaller container at the top
of said hollow container with an opening be-
tween the two containers and an exit pipe con-
nected to the smaller container, the pive in said
admitiing means and said exit pipe eacli having
a check valve therein.

4. A flame guard system for a tank containing
an inflammable fluid comprising a hollow cham-~
ber adjacent the tank and having connseting
means thereto, a non-inflammable liquid in said
chamber, means for bubbling a non-inflammable
gas through said liquid and into the connecting
means, and rmeans separate from said bubbling
means for expelling inflammable gases from said
tank, said connecting means and said bubbling
means each having a check valve therein.

5. A flame guard system for a tank containing
an inflammable fluid comprising a hollow cham-
ker adjacent the tank and having connecting
means thereto, a non-inflamumnable liquid in said
chamber, a first pipe extending from outside said
chamber to a point near the bottom thereof, a
second pipe also extending from outside said
chamber to a point near the bottom thereof,
means for directing through a check valve a non-
inflammable gas to the first of said pipes, means
for directing through a second check valve in-
flammmable fumes from said tank to the second
of said pipes, and two pipes for respectively
connecting each of said directing means to an
cpening in the top of said tank, each of said
pipes-having a check valve therein.

6. A safety system for a tank containing an
inflammable fluid, comprising a hollow closed
container adapted to be positioned so that its
lower portion is at a higher level than at least
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the lower portion of said tank, an inlet pipe in
the bottom of said container adapted to com-
municate with the upper portion of said tank in
such a manner that when fluid in said tank ex-
pands or overflows it flows into said container
and, upon the contraction of said fluid, it re-
turns by gravity to said tank, means for admit-
ting non-inflammable gas into said container, a
flame guard chainber adjacent said hollow con-
tainer adapted to contain non-inflammable lig-
uid, a pipe between the upper portion of said
container and the lower portion of said cham-
ber below the liquid level, and a gas outlet from
said chamber positioned above said liquid level.

7. The combination of elements as in claim 6
in which said means for admitting non-inflam-
mable gas into said container includes a second
flame guard chamber adjacent said hollow con-
tainer and communicating therewith, said sec-
ond flame guard chamber having an inlet open-
ing for non-inflammabie gas.

8. The combination of elements as in claim 6
in which said means for admitting non-inflam-
mable gas into said container includes a second
flame guard chamber adjacent said hollow con-
tainer -and communicating therewith, said sec-
ond flame guard chamber being adapted to con=
tain non-inflammable liquid and including an
inlet pipe for non-inflammable gas extending
below the liquid level.

9. A safety system for a tank containing an
inflammable fluid comprising an expansion
chamber adapted to communicate with the uppsr
portion of said tank through a pipe positioned to
permit gravity feed from said expansion cham-
ber to said tank, means for creating a circula-
tion of gas through said expansion chamber, said
means including inlet and outlet openings for
said chamber, both of which openings are sepa-
rated from said pipe and from each other, a
flame guard chamber adjacent said expansion
chamber adapted to contain non-inflammable
liguid, a pipe between the upper portion of said
expansion chamber and the lower portion of the
flame guard chamber below the liquid level, and
a gas outlet from said flame guard chamber
above the liquid level.

10. A safety system for a tank containing an
inflammable liquid comprising an expansion
chamber adapted to be normally free of liquid
but which is provided with means independent
of the tank filler opening for conducting over-
flow and expanded liquid from said tank into
said chamber and for returning by direct gravity
feed said liquid to said tank when there is room
therefor in the tank, and two flame guard cham-
kers respectively placed on opposite sides of said
expansion chamber, said expansion chamber
having two cpenings communicating respectively
with openings in said flame guard chambers,

ach of said flame guard chambers having non-
inflammable liquid therein and each having an
individual opening therein other than the open-
ing communicating with said expansion chamber.

11. A safety system for a tank containing an
inflammable liquid comprising an expansion
chamber adapted to be normally free of liquid
but which is provided with means independent
of the tank filler opening for conducting over-
flow and expanded liquid from said tank into
said chamber and for returning by direct gravity
feed said liquid to said tank when there is room
therefor in the tank, and two flame -guard
chambers respectively placed on opposite sides
of said expansion chamber, said expansion
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chamber having two openings communicating
respectively with openings in said flame guard
chambers, each of said flame guard chambers
having non-~inflammable liguid therein and each
having an individual opening therein other than
the opening communicating with said expan-
sion chamber, the level of liquid in cne of said
flame guard chambers being lower than the level
in the other.
THERON D. WHIDDEN.
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