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Y., A CORPORATION OF NEW YORK

OVERHEAD STORAGE TANK

-Application filed May 1,

This invention pertains to a liquid storage
system in which stored liquid as oil is hydrau-
lically floated or displaced in and/or from a
tank or reservoir by a displacement liquid as

5 water with which the stored liquid is im-
miscible and upon which the stored liquid
floats. The invention more particularly per-
tains to automatic mechanism for controlling
the inflow or outflow of both the stored liquicd

10 and displacement liquid so that the latter
cannot recede so low that the stored liquid
can.be drawn out and wasted from the dis-
placement liquid drain or outlet, and further
- the automatic control means prevents the
15 displacement liquid rising above the stored
liquid outlet and being withdrawn from the
tank with the stored liquid. - -

It is an object of the invention to provide

. a liquid storage system in which automatic

20 means are provided for preventing the dis-
placement liquid from exceeding a prédeter-
mined high level within the tank and to pre-
vent the displacement liquid from receding
below a predetermined low level in the tank,

25 as well as for preventing the level of the
stored liquid from exceeding a predetermined
height in the tank whether the level of the
stored liquid in the tank is being raised by
the inflow of displacement liquid or whether

80 1t is being raised as a result of the filling of
the tank with the stored liquid.

Other objects of the invention will be more
apparent from the following description
taken in connection with the accompanying

35 drawings showing preferred embodiments
thereof, in which:

Figure 1 is a section through the storage
reservoir or tank showing the stored liquid
and the displacement liquid therein with the

40 automatic mechanism for controlling the
levels of these two liquids in the tank, in
which the displacement liquid is flowing into
the tank to raise the level of the oil or stored

. liquid, and with various other parts such as

45 the float box and a container also in section.

Figure 2 shows another example of the in-
vention and is a section through a-storage
tank having an outlet box at the top within
which the liquid level is maintained by the

50 contro] means and within which the storage

1931. Serial No. 534,276.

liquid outlet is located. A balanced container
also controls the low water level for the tank,
whereas in the first view a float performs
this function.

In hydraulic storage systems, such as that 56
to be described herein, the displacement lig-
uid is preferably water because of its high
specific gravity and because it is immiscible
with the stored liquids, such as gasoline and
oils which float «m water. ILiquids other 60
than water are, of course, contemplated by
the invention for the displacement liquid
and liquids other than oil may be stored
provided the two liquids do not substantially
mix and provided the stored liquid floats on 65
the displacement liquid. Similarly, the inven-
tion contemplates more than two Liquids in
such cases where the stored liquid is miscible
with water or the displacement liquid to be
used and another liquid be resorted to to form 70
a liquid partition between the two misei-
ble liquids. In the interest of convenience
and brevity, the displacement liquid will be
termed water hereinafter and the stored lig-
uid will be termed oil.

It is economical in such storage systems to
provide automatic means to prevent the dis-
placement liquid or water from receding
below a predetermined low level in the tank
since there is danger or possibility that the 80
stored liquid or oil carried thereupon would
be wasted down the water outlet which usnal-
ly leads to a waste drain with the displace-
ment liquid. Again it is desirable that the
water shall not rise to such a level that it may 85
be drawn or drained out through the stored
liquid or oil outlet with the oil. 'This means
that the water must be controlled so that it
cannot rise above the oil outlet as will be
described hereinafter.

Automatic means are also provided to pre-
vent the stored liquid or oil from exceeding a
predetermined high level inasmuch as the
stored liquid would then be wasted out of a
vent provided at the top of the tank. In the 95
hydraulic storage systems, such as that to be
disclosed herein, the excessively high level of
oil may result through two causes, namely,
the excessive feeding in of water so long as
the top level of the displagement liquid or 100
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water is not at its predetermined maximum
level, or it may be caused by the excessive
feeding-in of the oil itself. Inorderto avoid
such waste, the storage system 1s provided
with automatic means to control both the in-
flow and outflow of the water and the inflow
of the oil and also provides means to prevent
the level of the water from exceeding a pre-
determined high level. o
The storage tank or reservoir 10, shown in
the accompanying sheets of drawings, stores
the oil O which may be oil of any sort includ-
ing gasoline and petroleum oils which are
immiscible with the water W and float there-
upon. The displacement water W is prefera-
bly used as a ]
its high specific gravity, its immiscibility
with the liquids to be stored and because it is
the most readily obtained and least expen-

sive liquid. 'The storage tank 10 is provided

“with an oil inlet 12 and an oil outlet 13, the
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latter reaching into the tank at a point rela-
tively near the top thereof. The oil inlet 12
includes a manually controlled valve 15 and
an automatically controlled valve 16 whereas
the oil outlet 13 includes only a manually con-
trolled valve 18. It is clear that a single pipe
may be utilized as both inlet or outlet if
desired. )

In addition to the oil inlet 12 and outlet 13,
the tank 10 has also a water outlet connection
90 which is connected to the tank adjacent its
bottom and a water inlet connection 21.  The
water outlet connection 20 is provided with a
manually controlled valve 24 and an auto-
matically controlled valve 25. The water
inlet connection 21 is also provided with a
manually controlled valve 27 and an auto-
matically controlled valve 28. The water in-
let connection 21 may be connected in any
manner with the tank, but in the preferred
construction it connects at the top of an over-
flow pipe 30 which pipe is connected to the
tank 10 at its bottom and extends at a pre-
determined height with respect to the tank 10
for a purpose to be described. The water
W, therefore, in flowing into the tank 10
passes through the valves 27 and 28 and the

inlet connection 21 into the top of and.

through the overflow pipe 30 to the tank.
The top of the overflow pipe 30 1s connected
with an overflow discharge outlet 31 leading
to the water outlet connection 20 at a point
outside of the valves 24 and 25 so that the
water will always have an unobstructed out-
let to the drain or to a water storage reservoir.
A vent 32 connects the top of the overflow
pipe 30 with the atmosphere.

As previously described, the water outlet
connection 20 is provided with an automati-
cally actuated valve 25 to close the water out-
let 20 when the water reaches the low level
LW. The valve 25 is carried upon a valve
stem 35 pivotally connected to an arm 36.
The arm is mounted upon a pivot 34 pivotal-

displacement liquid because of

1,006,834

ly carried in the side walls of a float box 38
within which a float 87 is provided and car-
ried upon the pivot 34. The float box 38 is
connected with the tank 10 through the con-
necting pipes 39 and 40 one of which leads
into the top of the float box and the other
leads into the bottom in order to prevent air
or gases from being pocketed therein. The
float 37 is so adjusted that it floats in the
heavier water W but sinks in the lighter oil
O. The liquids in the tank reach the float
box 88 through the connections 39 and 40
between the float box and the tank 10 and
the float 87 is controlled by the water within
the tank to automatically open or close the
valve 25. )

- The water inlet connection 21 has been
previously described as including an auto-
matically controlled valve 28. The valve 28
is carried upon a valve stem 44 which stem

is in turn attached to a container 45 located’

near the top of the tank. The container 45
is carried upon parallel links 46 which are
pivoted to the container and pivoted upon
the brackets 47 carried upon the tank 10 or
other structure thereby enabling the con-
tainer to move up and down as will be de-
ccribed in more detail hereinafter. A flexi-
ble connection 48 connects the tank 10 with
the container 45 so that the liquids within
the tank may flow into the container 45
through the flexible connection and yet per-
mit the container to rise or fall, as will be
described.

The container 45 is balanced in position
upon its links 46 by a cable passing over a
system of pulleys 49 and having counterbal-
ancing weights 50 attached to the end of the
cable. The counterbalancing weights 50 are
so adjusted that the container 45 is raised
when the liquids within the container are at
a predetermined height therein and conse-
quently, at a predetermined height in the tank
10. When the liquids in the container 45 and
consequently in the tank 10 exceed this pre-
determined height, the additional weight of

‘the liquid within the container 45 overbal-

ances the counterweights 50 and the container
45 drops to close the valve 28. Upon the
level of the liquid in the container 45 and
tank 10 falling below the predetermined level,
the weight of liquid in the container is re-
duced and the counterweights raise the con-
tainer which opens the valve 28 controlled
thereby. A vent 51 prevents the pocketing
of gas or air within the container.

The automatic valve 16 in the oil inlet 12.

is controlled by similar mechanism to that
described for the automatic valve 28. The
valve 16 is carried upon a valve stem 54
which is secured to a container 55 located
at the top of the tank 10 and carried upon the
parallel links 56 which are pivoted to the
container and pivotally mounted upon the
brackets 57 secured to the tank 10 or other
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structure. A flexible tube or connection 58
connects the interior of the container 55 with
the tank 10 so that the liquids in the tank
may flow thereinto and yet permit the con-
tainer to rise and fall. The container 55 is
maintained in raised position by a cable pass-
ing over a system of pulleys 59 and counter-
weights 60 attached to the other end of the
cable. The counterweights 60 are so adjusted
that when the liquid within the container 55
reaches a predetermined level and conse-
quently the level of the liquid within the tank
10 is at the same level, the additional weight
of the liquid within the container 55 overbal-
ances the counterweights 60 and the container
drops to close the valve 16. The container
55 carries a vent 61 to provide an outlet for
gases or air which may otherwise enter and
pocket in the container and prevent the lig-
uid from rising to the same level as the level
of the liquid in the tank. It will be observed
that the containers 45 and 55 and their asso-
ciated mechanism are identical and function
in the same manner and at the same time so
that one container may well control both the
oil inlet valve and the water inlet valve.

In the operation of the storage system, the
tank 10 is initially empty so that the container
145 1s in its upper position and the automatic
valve 28, which the container controls in the
water inlet connection 21, is open. The man-
ually controlled valve 27 in the water inlet
connection is then opened and water flows
into the tank 10 through the water inlet con-
nection 21, the manually controlled valve 21,
the automatic valve 28 and down through
the overflow 30, as shown by the arrows and
into the tank 10. The level of the water W
in the tank rises until it reaches the high
level HW in the tank, at which level the wa-
ter W is also at the top of the overflow 30
which determines the high level HW for the
water. The water W when it reaches the
level HW in the tank passes over the overflow
30 and into the discharge pipe 31 to the wa-
ter outlet connection 20 and then to the waste
drain or a water storage reservoir. It will
be observed therefore that the level of the
water W cannot exceed the level determined
by the height of the overflow 80 which corre-
sponds with the level HW in the tank. Upon
the water flowing into the discharge pipe
31 and through the water outlet connection
20 to the waste drain, the manually controlled
valve 27 in the water inlet connection 21 is
closed. '

With the tank 10 filled with water, the
water has entered into the float chamber 38
through the pipes 39 and 40 and the float 37
floats therein and opens the automatic valve
25 in the water outlet connection 20. The
manually controlled valve 24 however is
closed so that the opening of the automatic
valve 25 is without effect. At this point the
tank 10 is ready to be filled with oil Q where-

3

upon the manually controlled valve 15 in the
stored liquid inlet 12 is opened and the manu-
ally controlled valve 24 in the water outlet
connection. 20 is also opened. The container
55 1s in its uppermost position since there is
no liquid within the container 55 or not
sufficient liquid to overbalance the container
and counterweights, and the automatic valve

70

16 is open in the oil inlet 12 so that the oil O

can flow into the tank. In this stage of the
operation of the liquid storage system, the
oil O flows into the tank through the oil
inlet 12 and the water W flows out of the
tank through the water outlet connection.
The level of the water W continues to fall
as the water drains out of the tank 10 until
the level LW is reached.

As previously described, the float 87 sinks
in 0il O and only floats upon the water W so
that when the o1l or water level sinks below
the float 37, the float sinks and closes the
automatic valve 25 and no further outflow of
water can take place through the water out-
let connection 20. It is clear therefore that
if the water W cannot recede below the level
LW, it will be impossible for the oil O to be
wasted out of the water outlet connection 20.

The oil continues to flow into the tank
10 through the oil inlet 12 until the level

of the oil reaches the level HO in the tank

and a corresponding level in the container
55. At this level, the oil in the container 55
overbalances the counterweights 60 so that
the container 55 sinks and automatically
closes the valve 16 and no further oil can
enter the tank through the oil inlet 12. Upon
closing of the automatic valve 16 the manu-
ally controlled valve 15 in the oil inlet and
valve 24 in the water outlet connection are
closed and the tank is filled with oil Q.

For the purpose of discussion to show that
the mechanism described is wholly automatic,
let it be assumed that the oil O flows into the
storage tank 10 through the oil inlet 12 at a
faster rate than the water W flows out of
the tank through the water outlet connection
20. Under such circumstances, the oil will
reach the level HO in the tank 10 and the
level of the liquid in the container 55 corre-
sponds with the level in the tank since the
liguid flows into the container through the
flexible connection 58. The added weight of
the oil O overbalances the counterweights 60
so that the container 55 sinks and closes the
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valve 16. Obviously, the further inflow of '

oil is stopped. . The water W, however, con-
tinues to flow out of the water outlet connec-
tion 20 and consequently, the level of the
liquid within the tank and also within the
container 55 falls below the level HQ there-
by lightening the weight of the container and
the liquid therein and the counterweights 60
function to raise the container 55 and open
the automatic valve 16 so that the oil may
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again flow into the tank through the stored
liquid inlet 12.

Tt is clear that the above described closing
and opening of the automatic valve 16 may
continue any number of times until the level
of the water W reaches the low level LW,
whereupon the float 37 sinks and automati-
cally closes the valve 25 so that the water
can no longer flow out through the water
outlet connection 20. After this has occurred,
the oil again reaches the level HHO where-
upon the container 55 is filled with liquid and
sinks to close the valve 16 which remains
closed until the conditions are manuslly
changed as will be discussed. Af this point
in the process of filling the tank with oil G

‘the manua} valve 15 in the oil inlet 12 and

the manual valve 24 in the water outlet con-
nection 20 are closed. It might be mentioned
that throughout the filling of the tank with
oil, the conéa’iner 45 rises and falls with the
container 55 to open and close the valve 28 in
the water inlet connection 21. It should be
further noted, however, that the manual

_valve 27 in the water inlet connection 21 has

~been closed as previously mentioned, so that

36 .

35

€2

the opening and closing of the-autematic
valve 28 has no effect upon the liquids within
the tank and water does not flow therein so
101%% as the manual valve 27 is closed. 2

hen the tank 10 is filled with oil O as
above described, the container 45 is also filled
with liquid so that the tounterweight 50 is
overbalanced and the container 45 sinks to

close the valve 28 in the water inlet connec-

tion 21 at substantially the same time that
the container 55 sinks to close the valve 16.
The manually controlled valve 27 in the wa-

ter inlet connection 21 is then opened and
-the liquid storage system is ready for the

- withdrawal of the oil O from the tank. In

45

55 .

6

order to withdraw the oil from the tank 10,
the manually controlled valve 18 in the oil
outlet 13 is opened and the oil flows out by
gravity or suction through this pipe line.
The oil O fiowing out of the tanklowers the
level of the liquid therein so that the liquid
flows out of the container 55 which is raised
by the counterweights 60 which in turn opens

- the valve 16. As previously described, how-

ever, after the tank has been filled with oil,
the menuelly controlled valve 15 in the oil
inlet 12 hes been closed so that this opening of
the automatic valve 16 has no effect.

The oil O also flows out of the container 45
as previously discussed, and the counter-
weights 50 raise the container 45 and open
the automatic valve 28 in the water inlet con-
nection 21. The manually controlled valve
97 has already been opened so that as the au-
tomatic valve 28 opens, the water flows into
the tank through the water inlet connection
91 and the everflow pipe 30 to keep the level
of the oil O above the top of the oil outlet 13.
If now sufficient 0il has been withdrawn from

1,906,834

the tank the valve 18 is closed whereupon the
level of the liquid within the tank rises as the
water W flows into the tank until the liquid
enters the container 45 which sinks and closes
the automatic valve 28 thereby cutting off the
inflow of water. This series of operations
continue to function every time that oil is
withdrawn from the tank upon opening of
the valve 18 until the level of the water
reaches the level HW. When the water W
reaches this level, the overflow pipe 30 is
filled with water and the water then flows

from the water inlet connection 21 over the

overfiow 30 and down the discharge pipe 31
into the water outlet connection 20 as de-
seribed above. When this- cccurs, it is ap-
perent to the operator that all of the oil has
been withdrawn from the tanlk whereupon
the manually controlled valve 27 is closed
and the tank may again be filled with oil in
the manner previously deseribed.

In Figure 2 essentially the same storage
system is shown as in Figure 1 with certain

diffarences in tank construction and water

outlet valve control mechanism which will
be deseribed. The tank 10 is provided with
a stored liquid outlet box 70 at its top and
the level of the liquid in the tank is main-
tained within the box so that the volume of
air space at the top of the tank is materially

reduced which resultsin & masterial reduction

in the loss of oil from evaporation and tank

breathing. The oil outlet 13 necessarily ex-

-tends upwardly into the box 70 since the oil

level is maintained therein and the control
containers 45 and 55 are so positioned that
the level of the liquids is kept within the
boz. : , \
Instead of providing a fioat as in Figure 1
to control the water outlet valve 25 so that

the water cannot recede below the low water

level LW, & balanced container 75 is utilized
in place thereof and secured to the valve
stem 35.
allel links 76 which are pivoted to the con-
tainer and also pivotally carried upon the
brackets 77 carried by the tank 10. Flexible
connections 78 and 79 connect the container
75 at the bottom and top thereof respectively

with the tank 10. The liquid levels within -

the tank will exist also within the container,
that is, within the limits of the container’s
vertical height or dimension. The container
is counterbalanced by & csble attached there-
to and passing over pulleys 80. . Counterbal-
ancing weights 81 are carried on the other
end of the cable which weights are so select-
ed or adjusted that when the Ievel of water

is above the low water level LW, the weight

of the water or water and oil in the container
75, in addition to the weight of the container,
overbalances the weights 81 and maintains
the valve 25 open. It will be seen therefore
that a container similar to the containers con-

The container is carried upon par-'
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trolling the other valves may be used also to
control the water outlet valve.

The storage system shown in Figure 2
operates in the same manner as that shown
in Figure 1. The containers 45 and 55 op-
erate the respective valves 16 and 28 in the
same manner and hence will not be described
with respect to the construction shown in
Figure 2. The container 75 when the tank
10 is filled with water overbalances the coun-
terweights 81 and drops thereby opening the
water outlet valve 25. Since manual valve
24 1s closed excepting when the tank is being
filled with oil, the opening of valve 25 at any
other time is without effect. In filling the
tank with oil after the tank is filled with
water and then allowed to flow out of the tank
as described in the operation of the construc-
tion of Figure 1, the water level drops below
the flexible connection 79 at the top of the
container 75 and the lighter oil will enter the
container until the low water level is reached.
At this level the weight of the container in-
cluding the liquids has been reduced by the
flowing in of lighter oil in place of the heavier
water which results in the weights 81 over-
balancing the container and its liquid con-
tents which automatically raises the container
and closes the water outlet valve 25. The
manual valve 24 in the water outlet pipe 20
is then closed so that when water is fed into
the tank 10 in order to discharge oil there-
from, the opening of valve 25 because of con-
tainer 75 filling with the heavier water and
dropping, will have no effect upon the storage
system at any other time than when filling
the tank with oil.

The storage system functions to automati-
cally prevent the water from exceeding a
predetermined high level HW and from re-
ceding below a predetermined low level LW
as well as to automatically control the inflow
of both oil and water so that the level of the
stored liquid or oil cannot exceed the prede-
termined high level HO. The control means
for the water or displacement liquid also
automatically opens the valve 28 to feed

- water into the tank whenever the oil level
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drops below the level HO and thereby main-
tains the level of the oil at all times above
the oil outlet 13 excepting when the water
reaches its high level HW. It will be seen
therefore that the storage system described
herein is completely automatic. In addition,
the system operates so that the liquid is main-
tained substantially at a predetermined level
in the tank during liquid transference and
consequently tank breathing or inhaling and
exhaling of stored liquid vapors asa result of
liquid transference is substantially eliminat-
ed. Similarly, a manual valve has beea pro-
vided in each inlet or outlet in which there
is an automatically controlled valve and it
is clear that the automatic mechanism for the
automatic valves may be rendered inopera-

8

tive in closed position when desired and the
manually controlled valves may then be dis-
pensed with.

What is claimed is: ‘

1. A liquid storage system comprising a
tank, a stored liquid inlet and a stored liquid
outlet for the tank, a valve in the inlet and a
valve in the outlet, a displacement liquid inlet
connection and a displacement liquid outlet
connection made with the tank, a valve in the
inlet connection, a valve in the outlet connec-
tion, means controlling the valves in the inlet
and outlet connections to prevent the drain-
ing off of displacement liquid when it reaches

a predetermined low level in the tank and to

admit displacement liquid when the stored
liquid level falls therein including a con-
tainer for operating the displacement liquid
inlet valve, a container for operating the
stored liquid inlet valve, means mounting
the containers at the top of the tank for
movement in relation to the storage tank
when the level of liquid therein varies from
a predetermined level, means to convey liquid
from the storage tank to the movable con-
tainers, and operating connections between
the movable containers and the - respective
valves,

2. A liquid storage system comprising a
tank, a stored liquid outlet box at the top of
the tank, a stored liquid outlet projecting
into the box, a stored liquid inlet for the
tank, a valve in the inlet and a valve in the
outlet, a displacement liquid inlet connection
and a displacement liquid outlet connection
made with the tank, a valve in the inlet con-
nection, a valve in the outlet connection,
means controlling the valves in the inlet and
outlet connections to prevent the draining
off of displacement liquid when it reaches a
predetermined low level in the tank and to
admit displacement liquid when the stored
liquid level falls therein including a container
positioned on a level with the outlet box for
operating the displacement liquid inlet valve,
a container positioned on a level with the
outlet box for operating the stored liquid
inlet valve, means mounting the containers
at the top-of the tank for movement in rela-
tion to the storage tank when the level of
liquid therein varies from a predetermined
level, means to convey liquid from the storage
tank to the movable containers, and operating
connections between the movable containers
and the respective valves.

3. A liquid storage system comprising a
tank, a stored liquid inlet and a stored liquid
outlet for the tank, a valve in the inlet and
a valve in the outlet, a displacement liquid
inlet connection and a displacement liquid
outlet connection made with the tank, a valve
in the inlet connection, a valve in the outlet
connection, means controlling the valves in
the inlet and outlet connections to prevent
the draining off of displacement liquid when
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it reaches a predetermined low level in the
tank and to admit displacement liquid when
the stored liquid level falls in the tank in-
cluding a container for operating the dis-
placement liquid inlet valve, 2 container for
operating the stored lichid inlet valve, par-
allel links pivoted to the containers and to
the tank adjacent the top thereof for move-
ment of the containers relatively to the tank,
counterweight means connected to the con-
tainers to balance the containers and liquid
therein when at a predetermined level, means
to convey liquid from the storage tank to the
movable containers, and operating connec-
tions between the movable containers and the
respective valves. ‘

4, A liquid storage system_ comprising a
tank, a stored liquid inlet and stored liquid
outlet for the tank, a valve in the inlet and a
valve in the outlet, a displacement liquid in-
let connection and a displacement liquid out-
let connection made with the tank, a valve in
the inlet connection, a’ valve in the outlet
connection, means controlling the valves in
the inlet and outlet connections to prevent the
draining off of displacement liqluid when it
reaches a predetermined low leve in the tank
and to admit displacement liquid when the
stored liquid level falls in the tank, a con-
tainer for operating the stored liquid inlet
valve, a container for operating the displace-
ment liquid inlet valve, parallel links pivoted
to the containers and to the tank adjacent the
top thereof for movement of the containers
relatively to the tank, counterweight means
connected to the containers to balance the
containers and liquid therein when at a pre-
determined level, a flexible connection be-
tween the tank and each container to convey
liquid from the storage tank to the movable
containers, and operating connections be-
tween the movable containers axnd the respec-
tive valves.

5. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, 8 stored liquid outlet for the tank ad-
jacent the top thereof, a valve in the outlet
and a valve in the inlet, a displacement liquid
inlet connection made with the tank,a dis-
placement liquid outiet connection made with
the tank adjacent the bottom thereof, a valve
in each displacement liquid connection, an
overflow having a connection within the tank
adjacent the bottom thereof and extending
upward to a predetermined height to prevent
the level of the displacement liquid from ex-
ceeding & predetermined high level in the
tank, a movable container at the top of the
tank connected to the valve in the displace:

ment liquid inlet connection and controlled

by the Ievel of the stored liquid in the tank
to automatically open the valve in the dis-
placement liquid inlet connection so that dis-
placement liquid flows into the tank and
maintains the stored liquid at a predeter-

mined level, a movable container at the top
of the tank connected to the valve in the
stored liquid inlet connection to automati-
cally close the valve upon the stored liquid
in the tank reaching a predetermined level,

and flexible connections between each con-

tainer and the tank.

6. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank ad-
jacent the top thereof, o valve in the inlet
and the outlet, a displacement liquid inlet
connection made with the tanlk, a displace-
ment liquid outlet connection made with the
tank adjacent the bottom thereof, a valve in
each displacement liquid connection, means
controlling the valve in the displacement lig-
uid outlet connection to prevent the displace-
ment liquid from receding below a predeter-
mined low level, an overflow having a con-
nection within the tank adjacent the bottom
thereof and extending upward to a predeter-
mined height to prevent the level of displace-
ment liquid from exceeding a predetermined
high level in the tank, a movable container
at the top of the tank connected to the valve
in the displacement liquid inlet connection
and controlled by the level of the stored
liquid in the tank to automatically open the
valve in the displacement liquid inlet con-
nection so that displacement liquid flows into
the tank and maintains the stored liquid at
a predetermined level, a movable corntainer
at the top of the tank connected to the valve

_in the stored liquid inlet connection to auto-

matically close the valve upon the stored lig-
uid in fhe tank reaching a predetermined
level, and flexible connections between each
container and the tank. :

7. A liquid storage system comprising 2
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank adja-
cent the top thereof, a valve in the stored liq-
uid outlet and a valve in the inlet, an upward-
ly extending overflow pipe having a connec-
tion within the tank adjacent the bottom

. thereof and having an outlet at.a predeter-

mined height to prevent the level of displace-
ment liquid from rising in the tank to a level
above the outlet in the overflow pipe, 2 dis-
placement liquid inlet connection made with
the overflow pipe adjacent to the outlet, a
displacement liquid outlet connection made
with the tank, a valve in each displacement
liquid connection, & movable container at the
top of .the tank connected to the valve in the
displacement liquid inlet connection and con-
trolled by the level of the stored liquid in the
tank to automatically open the valve in the
displacement liquid inlet connection so that
displacement liquid flows into the tank and
maintains the stored liquid at a predeter-
mined level, a movable container at the top
of the tank connected to the valve in the
stored liquid inlet connection to automati-
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cally close the valve upon the stored liquid
in the tank reaching a predetermined level,
and flexible connections between each con-
tainer and the tank.

8. A liquid storage system comprising a
storage tank, a stored liquid inlet to the tank,
a stored liquid outlet for the tank adjacent
the top thereof, a valve in the stored liquid
inlet and a valve in the outlet, a displace-
ment liquid inlet connection made with the
tank, a displacement liquid outlet connection
made with the tank adjacent the bottom
thereof, a valve in each displacement liquid
connection, means to prevent the level of dis-
placement liquid from exceeding a predeter-
mined high level in the tank, means connect-
ed to the valve in the displacement liquid in-
let connection and controlled by the level
of the stored liquid in the tank to automati-
cally open the valve in the displacement lig-
uid inlet connection so that displacement lig-
uid flows into the tank and maintains the
stored liquid at a predetermined level, and
means connected to, the valve in the stored
liquid inlet connection to automatically close
the valve upon the stored liquid in the tank
reaching a predetermined level.

9. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank ad-
jacent the top thereof, a valve in the stored
liquid inlet and a valve in the outlet, a dis-
placement liquid inlet connection made with
the tank, a displacement liquid outlet connec-
tion made with the tank adjacent the bottom
thereof, a valve in each displacement liquid
connection, means controlling the valve in the
displacement liquid outlet connection to pre-
vent the displacement liquid from receding
below a predetermined low level, means to
prevent the level of displacement liquid from
exceeding a predetermined high level in the
tank, means connected to the valve in the dis-

‘placement liquid inlet connection and con-

trolled by the level of the stored liquid in
the tank to automatically open.the valve in
the displacement liquid inlet connection so
that displacement liquid flows into the tank
and maintains the stored liquid at a predeter-
mined level, and means connected to the valve
in the stored liquid inlet connection to auto-
matically close the valve upon the stored liq-
uid in the tank reaching a predetermined
level. T

10. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank adja-
cent the top thereof, a valve in the stored
liquid outlet and a valve in the inlet, a dis-
placement liquid inlet connection made with
the tank, a displacement liquid outlet con-
nection made with the tank adjacent the bot-
tom thereof, a'valve in each displacement lig-
uid connection, an overflow having a connec-
tion within the tank adjacent the bottom

7

thereof and extending upward to a predeter-
mined height to prevent the level of displace-
ment liquid from exceeding a predetermined
high level in the tank, means connected to
the valve in the displacement liquid inlet con-
nection and controlled by the level of the
stored liquid in the tank to automatically
open the valve in the displacement liquid in-
let connection so that displacement liquid
flows into the tank and maintains the stored
liquid at a predetermined level, and means
connected to the valve in the stored liquid in-
let connection to automatically close the valve
upon the stored liquid in the tank reaching a
predetermined level.

11. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank ad-
jacent the. top thereof, a valve in the inlet
and a valve in the outlet, a displacement
liquid inlet connection made with the tank,
a displacement liquid outlet connection
made with the tank adjacent the bot-
tom thereof, a valve in each displacement
liquid connection, means controlling the
valve in the displacement liquid outlet con-
nection to prevent the displacement liquid
from receding below a predetermined low
level, an overflow having a connection with-
in the tank adjacent the bottom thereof and
extending upward to a predetermined height
to prevent the level of displacement liquid
from exceeding a predetermined high level
in the tank, means connected to the valve in
the displacement liquid inlet connection and
controlled by the level of the stored liquid
in the tank to automatically open the valve
in the displacement liquid connection so that
displacement liquid flows into the tank and
maintains the stored liquid at a predeter-
mined level, and means connected to the
valve in the stored liquid inlet connection to
automatically close the valve upon the stored
liquid in the tank reaching a predetermined
level.

12. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank ad-
jacent the top thereof, a valve'in the stored
liquid outlet and a valve in the inlet, a dis-
placement liquid outlet connection made
with the tank adjacent the bottom thereof,
an upwardly extending overflow pipe having
a connection within the tank adjacent the
bottom thereof and having an outlet at a
predetermined height to prevent the level of
displacement liquid from raising in the tank
to a level above the outlet in the overflow
pipe, a displacement liquid inlet connection
made with the tank, a valve in each displace-
ment liquid connection, means connected to
the valve in the displacement liquid inlet

connection and controlled by the level of the
stored liquid in the tank to automatically

open the valve in the displacement liquid in-
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8
let connection so that displa‘cement’ liquid
flows into the tank and maintains the stored
liquid at a predetermined level, and means

connected to the valve in the stored liquid
5 inlet connection to automatically close the

valve upon the stored liquid in the tank .

reaching & predetermined level.

18. A liquid storage system comprising a

storage tank, a stored liquid inlet for the

10 tank, e stored liquid outlet for the tank ad-

* jacent the top thereof, a valve in the stored

liquid outlet and 2 valve in the inlet, & dis-

placement liquid outlet connection made with

the tank adjacent the bottom thereof, an up-

15 wardly extending overflow pipe having &

connection within the tank adjacent the bot-

tom thereof and having an outlet at a pre-

determined height to prevent the level of

displacement liquid from raising in the tank

26 to o level above the outlet in the overflow

pipe, & displacement liquid inlet connection

made with the overflow pipe adjacent to the

outlet, a valve in each displacement liquid

connection, means connected to the valve in

26 the displacement liquid inlet connection an

controlled by the level of the stored liquid

in the tank to automatically open the valve

in the displacement liquid inlet connection

se that displacement liquid flows into the

3¢ tank and maintains the stored liquid at &

predetermined level, and means connected to

the valve in the stored liquid inlet connection

to automatically close the valve upon the

~ stored liquid in the tank reaching a prede-
35 termined level.

14. A liquid storage system comprising a
storage tank, a stored liquid inlet for the
tank, a stored liquid outlet for the tank adja-
cent the top thercof, 2 valve in the stored

46 liguid outlet and o valve in the inlet, 2 dis-
placement liquid outlet connection made with
the tank adjacent the bottom thereof, an: up-
wardly extending overflow pipe having 2 con-

_nection within tﬁe tank adjacent the bottom

45 thereof and having an outlet at & predeter-

.. mined height to prevent the level of displace-
ment liquid from raising in the tank to &
level above the outlet in the overflow pipe, &
displacement liquid inlet conncction made

56 with the overflow pipe adjzcent to the outlet,
& valve in each displacement liquid connec-
tion, a discharge pipe connecting the outlet
for the overflow pipe to the displacement lig-
uid outlet connection beyond the valve there-

86 in, means connected to the valve in the dis-
placement liguid inlet connection snd con-
trolled by the level of the stored liquid in the
tank to eutomatically open the valve in the
displecement 1i

€0 displacement liquid flows into the tank and
maintains the stored liquid at & predetermined
level, and mesns connected—to the valve in
the stored liquid inlet connection to zsutomat-
ic&HE’ close the valve upon the stored liquid
65 in the tank reaching & predetermined.level.

d the storasge tank

quid inlet conmection so that.

1,808,834

storage system comprising 2
tank, a stored liquid inlet and a stored lig-
uid outlet for the tank, & valve in the inlet
and 2 valve in the outlet, & displacement lig-
uid inlet connection and & displacement lig-
uid outlet connection made with the tank, &

- 15. A liquid

76

valve in the inlet connection, & valve in the

outlet connection,. means controlling the
valves in the inlet and eutlet connections to
prevent the draining off of displacement lig-
wid when it reaches a predetermined low level
in the tank and to admit displacement liquid
when the stored liquid level falls therein in-
cluding a container for operating the dis-
placement liquid inlet valve, 2 conteiner for
operating the stored liquid inlet valve, means
mounting the containers’at the top of the
tank for movement in relation to the storage
tank when the level of liquid therein varies
from & predetermined level, 2 third container
for the displacement liquid outlet valve, means
mounting the third container at the bottom
of the tank for movement’in relation to the
storage tank, meens to convey liquid from
to the movable containers,
and operating connections between the mov-
able containers and the respective valves.

16. A liquid storage system comprising &
tank, 2 stored liquid inlet and & stored liquid
outlet for the tank, 8 valve in the inlet and
g velve in the outlet, a displacement Liquid
inlet connection and a displacement liquid

" outlet connection made with the tank, a valve

in the inlet connection, a valve in the outlet
connection, meens controlling the valves in
the inlet and outlet connections to prevent the
draining off of displacement liquid when it
reaches & predetermined low level in the tank
end to admit displacement liquid when the
stored liquid level falls in the tank including
& container for opersting the displacement
liquid inlet valve, a container for operating
the stored liquid inlet velve, parallel links
pivoted to-the containers and to the tank
adjacent.the top thereof for movement of the
containers relatively to the tank, & third con-
tainer, parallel links pivoted to the containers

-and to the tank adjzcent the bottom thereof

for movement of the container relatively to
the tank, counterweight means connected to
the containers to belance the containers and
liquid therein when at a predetermined level,
means to convey liquid from the storage tank
to the movable containers, and operating con-
nections between the movable can%ainers and
the respective valves. :
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