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7 Claims.

This invention relates to a storage tank for
liguids, especially for inflammable or explosive,
and also for non-inflammable yet volatile liquids,
of the type having arranged on the top thereof
an auxiliary tank adapted for containing a pres-
sure liquid, having a higher specific weight than,
and being non-miscible with, the liquid to be
stored, said auxiliary tank being connected with
the interior of the storage tank proper by means
of a conduit, there being provided in addition a
feeding and tapping conduit for the storage lig-
uid, reaching up into a dome on top of the tank.

It is the purpose of the invention to insure an
automatically acting safe seal of the tapping con-
duit for the storage liquid guarding same against
the penetration of pressure liquid used, such as
for instance water, at the same time securely
avoiding evaporation and preventing the danger
of fire and explosion.

Storage tanks for oil, gasoline, etc., having on
top an upper auxiliary tank containing a super-
imposed column of water serving fto impel the
storage liguid outwardly, are per se known in
the prior art. In such tanks the upper auxiliary
tank containing the water is usually connected
with the lower or storage tank proper, by means
of one or a plurality of pipes establishing an open

connection between both tanks. The upper end -

of the feeding and tapping conduit for the storage
liquid extends in the known storage tank up-
wards into g lantern-shaped upper structure on
top, the latter forming simultaneously the bot-
tom of the upper auxiliary tank. In the known
device, however, no automatically acting means
are provided to prevent in any case pressure water
from penetrating into the tapping conduit for
the storage liquid; especially in the known case
the water level, which is adjusted and kept up to a
determined height, by means of a float valve
and an overflow pipe, is situated above the upper
end of the feeding and tapping line. With the
storage tank according to the invention the aux-
iliary tank arranged on the top may be of such
capacity as to be able to take up the whole of
the quantity of pressure liquid required for the
total emptying of storage liquid from the storage
tank. The auxiliary tank may also be of a smaller
capacity. TIn this case it will be necessary to
provide for the required feed of pressure liquid to
the auxiliary tank by means of a special conduit
which is conveniently regulated by a float valve.
In case of a plurality of storage tanks being
used, the bottom of at least one of the auxiliary
tanks placed on top of a storage tank should
be higher up than the tops of all other storage
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tanks connected with one another by means of
pipe lines.

In all the cited arrangements as known in
the prior art, the pressure exerted by the storage
liquid against the top of the storage tank will vary
in direct proportion to the height of the column
of liquid contained in the latter. It is a further
purpose of the present invention to so regulate
the pressure as to keep it constant, whatever
the height of this column of liguid may be, and 10
to make instead this pressure dependent upon
the height of the liquid column present on top
of the storage tank, so as to prevent any extra-
ordinary strain from being exerted upon the
tank roof, inasmuch as such pressure is con- 18
stantly being compensated by the weight of the
pressure liquid resting on top of it.

In the annexed drawing an embodiment of
the subject-matter -of the invention has been il-
lustrated by way of example. 20

In accordance with the drawing, the storage
tank (1) is so built in a per se known manner
that it may accommodate a predetermined quan-
tity of water (2) on top of the roof thereof which
is of dished shape (3). The liquid lever is kept 25
constant by means of a pipe line (4) and a float
valve (5) regulating the outflow from the latter.

The tank roof (8) is connected with the inte-
rior of the tank (1) by means of a liquid trap
or valve acting in the way of a syphon (8), the
entrance whereof is protected by a strainer (T)
and may be shut off with the aid of a removable
cap (8) or similar device to interrupt connection
between the interior of the storage tank and the
auxiliary roof tank. This may become necessary
in order to temporarily relieve the pressure bear-
ing upon the storage liquid at the time of taking
measurements of contents, making inspections
from time to time, etc. The roof (3) carries in 40
addition thereto a diaphragm (8) the dimensions
whereof shall be adapted to the circumstances
from case to case and which is made of sheet
steel or any other suitable material having suffi-
cient strength and flexibility. Said diaphragm ..
(9) constitutes part of the roof. Furthermore
there is provided on top of the roof a measur-
ing hatch (18) as well as a dome (I1) for tap-
ping the storage liquid in a similar manner as
with the well-known prior devices. 50

The aforementioned diaphragm  (9) is con-
nected with a valve (12) mounted above a sump
in the lower part of the tank, by means of a
suitable connection, e. g. a connecting rod. The
motion of the diaphragm is thereby transmitted g5
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to the valve (12) and gives to the opening or
closing of the latter.

Beneath the syphon trap (8) a vertical tube
(13) is installed, being open both on its upper and
lower ends, serving the purpose to guide the pres-
sure liquid (e. g. water) passing through the
syphon (8) into the storage tank, through the
gstorage liquid partly contained therein down to
the bottom and thus avoid a- dispersicn of the
water in the shape of drops throughout the body
of the storage liguid. Furthermore a drainage
valve ({8) for draining off pressure liquid and the
usual pipe line (I18) extending upwardly into the
dome (f§) installed on the top (3). for feeding
storage liquid or tapping such storage liquid from
the tank.

In the storage arrangements of this kind known
in the prior art, water is always apt to enter the
feeding and tapping line, as has been said before,
due to the water level in the upper auxiliary tank
being substantially higher than the entrance of
said line,

In the storage tank according to the invention,
the opening of the upper end of said feeding and
tapping conduit is placed higher than the level
of the pressure liquid (water) contained in the
auxiliary tank. Preferably there is provided in
the dome of the tank roof into which the feeding
and tapping conduit extends, an automatically
working venting device, e. g., a. valve (i8) which
will open the interior of the dome situated above
the feeding and draining conduit towards the
outer atmosphere when nearly all of the storage
liguid has been drained from the tank. In addi-
tion thereto it is possible to provide an air snifter
valve (19), in the highest part of the dome (f1).
The valve (48) is provided for the purpose of
preventing the formation of a vacuum within the
space above the pipe line ({5) at the moment the
storage tank is nearly emptied; this valve will
permit entrance of air into this space when this
emptied condition is reached. With the aid of
the snifter valve (13) it is possible to vent any air
which may have become trapped in the tank
above the upper end of the pipe line ({5) durlng
the pumping in of storage liquid.

Supvosing the liquid for storage to be gasoline,
the device works in the following manner:

After the storage tank (1) has been completely
filled with water and the dished roof (8) contains
a sufiicient quantity of water to cause upon ar-
rival at the preéstablished level of water the auto-

‘matic closure of the float valve (5), the water

pressure acting from within against the top of the
tank will be compensated by the weight of the
water (2) exerted from the outside against the
roof.

Now, gasoline (17) is pumped through the pipe
line (48) into the storage tank where by specific
gravity it will remain supernatant on top of the
water (i{8); the increase in volume of the con-
tents of the tank will raise the pressure acting
against the walls of the tank from within and
due to such pressure, the diaphragm (8) which ig
normally in a retracted position, bulges outwardly
while the pressure is not yet able to displace the
water column contained in the syphon or liquid
trap (8) the height whereof is predetermined ac-
cordingl ’

The rlse of the diaphragm (8) causes the Valve
(12) to lift from its seat; allowing drainage of an
amount of water equivalent to the increase in
pressure; the water thus yields to the incoming
gasoline. When the feed is interrupted, the pres-
sure falls off and the diaphragm (8) will return
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to its primitive position, whereby the valve (i2)
falls back upon its seat checking the outfiow of
further amounts of water.

On tapping gasoline from the pipe (I5) the
inner pressure of the tank decreases, permitting
entrance of a corresponding amount of water
from the provision existing on the dished tank
top (3), passing through the syphon or water
trap (6) and being guided through the guiding
pipe (18) located therebeneath into the interior
of the tank on its way down to the bottom thereof.
The water thus drained from the dished recess
of the tank top (3) will be replaced by feed from
the pipe line (4) and regulated by the float valve
(8) connected therewith.

The same compensation of volume will take
place in the case of a change of the space occu-
pied due to differences in temperature.

By means of this device it is possible to insure a
fairly constant internal pressure within the stor-
age tank, excepting small variations. Such vari-
ations are due to the excess pressure necessary
for actuyating the diaphragm (§) and depending
valve (12) for which a value of about 5 to 10
centimeters water column will be sufficient. 'This
very small excess pressure is the only pressure
actually bearing on the roof structure.

For the reason pointed out, a special reinforced
roof structure is unnecessary; the usual thickness
of plates and reinforcing structures necessary to
resist the static strains present under ordinary
conditions will be fully sufficient. This circum-
stance tends to considerably reduce the cost of
construction of such storage tank.

The device consisting of a diaphragm (9) and
co-acting valve (12) is in no way related to the
well-known storage tanks having a flexible or
“breathing” roof construction, wherein the entire
roof constitutes a diaphragm being normally in
a dished-in position, and apt to bulge outwardly
in case of a rise in internal pressure due to evap-
oration of part of the storage liquid contents.
Constructions of this type have been used in the
past wherein the outward bulge of the dia-
phragm-roof will actuate a safety valve and re-
lease the gasoline vapors into the outer atmos-
phere, but this entails considerable loss of storage
liquid and in fact is far from having the com-
pensating effect upon the keeping of a constant
pressure by means of the addition or release of
pressure liquid only, as contemplated by the pres-
ent invention.

Measurements of contents, periodical inspec-
tions, etc. of the storage tank may be carried out
in the manner usual with similar known devices
of this kind.

Having now particularly asceltamed and de-
scribed the nature of my present invention, and
in what manner the same is to be carried into
practice, I hereby declare that what I claim to
be of my exclusive invention and property, is:

I claim:

1. In a storage tank for liquids, particularly
for inflammable or non-inflammable liquids of a
volatile nature having an auxiliary tank disposed
on top of the storage tank proper for the pur-
pose of containing a pressure liquid of greater
specific gravity than and immiscible with the
liquid to be stored, said auxiliary tank being con-
nected with the interior of the storage tank by
a pipe connection, an intake and discharge pipe
for the stored liquid extending upwardly into a
dome disposed on the top of said tank, the upper
aperture of said intake and discharge pipe being
placed at a higher level than the level of the

15

Lo
<

60

75



wt

10

15

20

GO

2,108,945

pressure liquid contained in the auxiliary tank
on top of the storage tank, and yielding power-
transmitting means such as a diaphragm built
into the top of said tank, said yielding means ef-
fecting with the aid of adequate transmission
means, such as connecting rods, the outflow of
a corresponding amount of pressure liquid by
opening closure devices upon exceeding a pre-
8stablished internal pressure within said storage
tank.

2. Tn a storage tank for liquids, particularly
for inflammable or non-inflammable liquids of a
volatile nature having an auxiliary tank dis-
posed on top of the storage fank proper for the
purpose of containing a pressure liquid of greater
specific gravity than and immiscible with the
liquid to be stored, said auxiliary tank being con-
nected with the interior of the storage tank by
a pipe connection, said connection between the
auxiliary and storage tanks including a liquid
valve or trap acting in the way of a syphon, an
intake and discharge pipe for the stored liquid
extending upwardly into a dome disposed on top

of said tank, the upper aperture of said intake-

and discharge pipe being placed at a higher level
than the level of the pressure liquid contained
in the auxiliary tank on top of the storage tank,
and yielding power-transmitting means such as
a diaphragm built into the top of said tank,
said yielding means effecting with the aid of
adequate transmission means, such as connecting
rods, the outflow of a corresponding amount of
pressure liquid by opening closure devices upon
exceeding a preéstablished internal pressure
within said storage tank.

3. In a storage tank for liquids, particularly
for inflammable or non~inflammable liquids of a
volatile nature having an auxiliary tank disposed
on top of the storage tank proper for the purpose
of containing a pressure liquid of greater specific
gravity than and immiscible with the liquid to be
stored, said auxiliary tank being connected with
the interior of the storage tank by a pipe con-
nection, said connection between the auxiliary

s and storage tanks including a liquid valve or

trap acting in the way of a syphon, a pipe open
at both the upper and lower ends arranged di-
rectly beneath said liquid valve or trap and lead-
ing downwardly to the bottom of the storage tank
for guiding the pressure liquid entering from
above through said liquid valve or trap, an intake
and discharge pipe for the stored liquid extend-
ing upwardly into a dome disposed on the top
of said tank, the upper aperture of said intake
and discharge pipe being placed at a higher level
than the level of the pressure liquid contained
in the auxiliary tank on top of the storage tank,
and yielding power-transmitting means such as
a diaphragm built into the top of said tank, said
yielding means effecting with the aid of adequate
transmission means, such as connecting rods, the
outflow of a corresponding amount of pressure
liquid by opening closure devices upon exceeding
a preéstablished internal pressure within said
storage tank.

4. Tn a storage tank for liquids, particularly
for inflammable or non-inflammable liquids of a
volatile nature having an auxiliary tank disposed
on top of the storage tank proper for the purpose
of containing a pressure liquid of a greater spe-
cific gravity than and immiscible with the liquid
to be stored, said auxiliary tank being connected
with the interior of the storage tank by a pipe
connection, said connection between the auxil-
iary and storage tanks including a liquid valve

3

or trap acting in the way of a syphon, a pipe open
at both the upper and lower ends arranged- di-
rectly beneath said liquid valve or trap and lead-
ing downwardly to the bottom of the storage tank
for guiding the pressure liquid entering from
above through said liquid valve or trap, an intake
and discharge pipe for the stored liquid extend-
ing upwardly into a dome disposed on the top
of said tank, the upper aperture of said intake
and discharge pipe being placed at a higher level
than the level of the pressure lquid contained
in the auxiliary tank on top of the storage tank,
and yielding power-transmitting means such as
a diaphragm built into the top of said tank, said
yielding means effecting with the aid of ade-
quate transmission means, such as connecting
rods, the outfiow of a corresponding amount of
pressure liquid by opening closure devices upon
exceeding a preéstablished internal pressure
within said storage tank, said yielding means
being so arranged as to react first upon an ex-
cess pressure being reached which is not of suf-
ficiently high a degree to exert a lift upon the
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water column enclosed within the aforemen-

tioned liquid valve or trap.

5. In a storage tank for liguids, particularly for
infiammable or non-inflammable liguids of a vol-
atile nature having an auxiliary tank disposed on
the top of the storage tank proper for the purpose
of containing a pressure liquid of greater specific
gravity than and immiscible with the liquid to
be stored, said auxiliary tank being connected
with the interior of the storage tank by a pipe
connection, said connection between the auxiliary
and storage tanks including a liquid valve or trap
acting in the way of & syphon, & pipe open at
both the upper and lowsr ends arranged directly
beneath said liquid valve or trap and leading
downwardly to the bottom of the storage tank for
guiding the pressure liquid entering from above
through said liguid valve or trap, an infake and
discharge pipe for the stored liguid extending up-
wardly intc a dome disposed on the top of said
tank, the upper aperture of said intake and dis-
charge pipe being placed at a higher level than
the level of the pressure liquid contained in the
suxiliary tank on top of the storage tank, and
yielding power-transmitting means such as a dia-
phragm built into the top of said tank, said yield-
ing means effecting with the aid of adequate
transmission means, such as connecting rods, the
outflow of a corresponding amount of pressure
liquid by opening closure devices upon exceeding
a preéstablished internal pressure within said
storage tank, said yielding means being so ar-
ranged as to react first upon an excess pressure
heing reached which is not of stifficiently high a
degree to exert a lift upon fthe water column en-
closed within the aforementioned liquid valve or
trap, a vent provided uron the dome of said stor-
age tank top to open the inner space above the
jinteke and discharge pipe towards the outer at-
mosphere, at the moment nearly all of the storage
ligquid has been drained from the tank.

5. In a storage tank for liquids, particularly for
inflammable or non-inflammable liquids of a vol-
atile nature having an auxiliary tank disposed on
the top of the storage tank proper for the purpose
of containing a pressure liquid of greater specific
gravity than and immiscible with the liquid to be
stored, said auxiliary tank being connected with
the interior of the storage tank by a pipe connec-
tion, said connection between the auxiliary and
storage tanks including a liquid valve or trap act-
ing in the way of a syphon, a pipe open at both
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the upper and lower ends arranged directly be-
neath said liguid valve or trap and leading down-
wardly to the bottom of the storage tank for guid-
ing the pressure liquid entering from above
through said liquid valve or trap, an intake and
discharge pipe for the stored liquid extending up-
wardly into a dome disposed on the top of said
tank, the upper aperture of said intake and dis-
charge pipe being placed at a higher level than
the level of the pressure liquid contained in the
auxiliary tank on top of the storage tank, yield-
ing power-transmitting means such as a dia-
phragm built into the top of said tank, said yield-
ing means effecting with the aid of adequate
transmission means, such as connecting rods, the
outflow of a corresponding amount of pressure
liquid by opening closure devices upon exceeding
a preestablished internal pressure within said
storage tank, said yielding means being so ar-
ranged as to react first upon an excess pressure
being reached which is not of sufficiently high
degree to exert a lift upon the water column
enclosed within the aforementioned liquid valve
or trap, a vent provided upon the dome of said
storage tank top to open the inner space above
the intake and discharge pipe towards the outer
atmosphere, at the moment nearly all of the stor-
age liquid has been drained from the tank, said
closure devices to be opened by said power-trans-
mitting yielding means, being built into a sump
blaced at a lower level than the bottom of the
storage tank, and a discharge pipe leading from
said sump outwardly for disposal of the pressure
liquid discharged.

7. In a storage tank for liquids, particularly of
inflammable or non-inflammable liquids of a vol-
atile nature having an auxiliary tank disposed on
the top of the storage tank proper for the purpose
of containing a pressure liquid of greater specific
gravity than and immiscible with the liquid to be
stored, said auxiliary tank being connected with
the interior of the storage tank by a pipe connec-
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tion, said connection between the auxiliary and
storage tanks including a liquid valve or trap act-
ing in the way of a syphon, said ligquid valve or
trap being provided with a removable cap for the
purpose of interrupting at will the connection be-
tween the storage tank and the upper auxiliary
tank disposed on top of the latter, a pipe open at
both the upper and lower ends arranged directly
beneath said liquid valve or trap and leading
downwardly to the bottom of the storage tank for
guiding the pressure liquid entering from above
through said liquid valve or trap, an intake and
discharge pipe for the stored liquid extending up-
wardly into a dome disposed on the f{op of said
tank, the upper aperture of said intake and dis-
charge pipe being placed at a higher level than
the level of the pressure liquid contained in the
auxiliary tank on top of the storage tank, yield-
ing power-transmitting means such as a dia-
phragm built into the top of said tank, said yield-
ing means effecting with the aid of adequate
transmission means, such as connecting rods, the
outflow of a corresponding amount of pressure
liquid by opening closure devices upon exceeding
a preestablished internal pressure within said
storage tank, said yielding means being so ar-
ranged as to release first upon an excess pressure
being reached which is not of sufficiently high
degree to exert a lift upon the water column en-
closed within the aforementioned liquid valve or
trap, a vent provided upon the dome of said stor-
age tank top to open the inner space above the
intake and discharge pipe towards the outer at-
mosphere, at the moment nearly all of the storage
liquid has been drained from the tank, said clo-
sure devices to be opened by said power-transmit-
ting yielding means, being built into a sump
placed at a lower level than the bottom of the
storage tank, and a discharge pipe leading from
said sump ocutwardly for disposal of the pressure
liquid discharged.
ARNOLD RUNGE.,
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