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To all whom it may concern: 
Beit known that I, FREDERICK. G. FARR, 

a citizen of the United States of America, 
residing at Detroit, in the county of Wayne 
and State of Michigan, have invented cer 
tain new and useful Improvements in Hy 
draulic Storage and Delivery Systems, of 
which the following is a specification, ref 
erence being had therein to the accompany 
ing drawings. 
The invention relates to hydraulic systems 

of the type in which the fluid to be stored 
and delivered, such as hydrocarbon oil, is 
displaced by fluid of greater specific grav 
ity, such as water. With such systems the 
fluid may be delivered to any height or un 
der any pressure desired, by the provision of 
the necessary head or pressure on the dis 
placement fluid. It is, however, impossible 
to provide sufficient head or pressure for the 
delivery of the fluid at one level and also 
to deliver to a lower level without danger 
of the accidental escape at the lower level 
through leakage of valves or other cause. 
Thus where handling a highly inflammable 
fluid, the vapor of which is explosive, the 
delivery at two different levels is danger 
OS, 

It is the object of the present invention 
to provide for the delivery at different lev 
els without the danger element or the pos 
sibility of placing on the oil delivered at 
one level the pressure head for delivery at 
a higher level. This I accomplish by the 
peculiar construction of the system as here 
inafter set forth. 
The drawing represents diagrammatically 

my improved system as designed for two 
different levels. 
A is the storage tank, B is a conduit for 

filling the tank with the oil and C is a 
conduit for introducing the displacement 
fluid, which is connected to a tank D at a 
suitable level for producing the desired 
head. Instead of delivering the oil directly 
from the tank A the system is provided 
with a plurality of small tanks E F, which 
receive their supply from the tank A and 
each of which is provided with an independ 
ent displacement connection having a head 
suited to the level at which the oil is to be 
delivered. 
As the auxiliary tanks E and F are of 

relatively small capacity it is essential to 
re-fill the same frequently, and it is highly 
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desirable to accomplish this re-filling auto 
matically. Furthermore, it is essential to 
prevent the pressure head of either auxil 
iary tank from communication with the 
other tank or the main storage tank, which 
I have accomplished as follows: 
The tanks E and F are connected to the 

main tank by conduits connected to the top 
of each of said tanks for the delivery of the 
oil, said conduits containing check-valves 
which prevent flow of oil backward from 
the auxiliary tanks to the main tank. As 
shown, the filling conduit B for the main 
tank is connected by a conduit G contain 
ing a check-valve H with the tank F, and 
by a conduit I containing a check-valve J 
with the tank E. The auxiliary tanks are 
also respectively provided with water sup 
ply connections K and K, which extend 
downward below the tank a sufficient dis 
tance to form a trap which will prevent dis 
placement of oil therethrough. Water is 
Supplied to conduits K K from heads LL' 
Suited to the elevation to which the oil is to 
be delivered through delivery pipes M. M., 
and control valves N N are employed for 
respectively connecting the conduits L. L.' 
with the conduits KK. The valves N N' 
also control the discharge of water from the 
conduits K K when disconnected from the 
head conduits LL, the discharge being 
led to the tank D through conduits O O. 
An indicator or tell-tale pipe R is in com 
munication with the pipe B at one end 
thereof. 
With the construction as described, when 

the system is filled with oil through the 
conduit B it will displace the water from 
the main tank A through the conduit C, 
tank D and overflow pipe P. The pipe P 
is arranged at such a level with relation to 
the outlet of the tell-tale pipe R that the 
head of water in the pipe C will effect a 
discharge of oil through said pipe R before 
the oil in the tank has accumulated to such 
an extent that it will gain entrance to the 
pipe C. When the main tank is filled the 
auxiliary tanks will be automatically filled 
therefrom by the flow of oil through the 
conduits B, G and I, which will displace the 
water from the auxiliary tanks through the 
conduits KK and outer conduits O O' into 
the tank D, from which the water will be 
discharged into the main tank A. When 
ever oil is to be drawn from one of the aux 
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iliary tanks, such as F, the valve N will be 
manipulated to connect the conduit K with 
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the head conduit L and at the same time to 
disconnect the conduit K from the outlet 
conduit O. The pressure on the displace 
ment fluid will therefore be raised and will 
cause the flow of oil through the delivery 
conduit M to the point of discharge. As 
soon as the delivery is effected the valve N 
will be again manipulated to close the con 
nection between the conduits L and K and 
open connection between the conduits K and 
filling of the auxiliary tank by the inlet of 
oil through the conduits B and G and the 
displacement of the water into the tank D 
and main tank A. W 

It will be noted that with this system the 
oil may be delivered from the auxiliary 

20 tank at the same time that the main tank 
is being filled. This is important as in 
many places the delivery cannot be inter 
rupted long enough for the filling of the 
main tank, and consequently it has been 
the practice to provide two or more storage 
tanks so that one may be used while the other is being filled. 
With my improved system one main stor 

age tank is all that is required, and the 
auxiliary tanks may be made of relatively 
small capacity, only providing sufficient 
storage for use during the time in which 
the main tank is being re-filled. 
My improved system is one which is par 

ticularly applicable to the conversion of an 
old non-displacement system into a displace 
ment system. Thus with the hydraulic dis 
placement systems it is usual to place be 
neath the tanks a trap for the water dis 
charge, so as to prevent possibility of the 
-oil or lighter fluid being forced out into the 
sewer. Where an old tank is to be used for 
a hydraulic system, it would be difficult to 
place such a trap in connection therewith, 
and furthermore such tanks might not be 
of sufficient strength to safely withstand the 
pressure necessary for the discharge and de 
livery of the fluid. With my improved 
system, however, the pressure on the main 
tank is limited without possibility of any 
increase. Furthermore the connections are 
all made through the upper end of the tank, 
which is accessible. Again, by placing the 
auxiliary tanks where they are below the 
level of the head for the lighter fluid and 
at the same time are above the level of the 
bottom of the main tank, and extending the 
members K and K downwardly from said 
auxiliary tanks so as to form traps such as 
are disclosed in the drawing, this will effec 
tually prevent discharge of the lighter fluid 
into the receptacle D which is connected 
with the overflow, and thus there is no pos 
sibility of discharging the oil into the sewer. 

1286,972 

What I claim as my invention is: 
1. In a hydraulic storage and delivery 

system, the combination with a main tank, 
of means for maintaining a constant limited 
displacement head thereon such as to main 
tain a head of greater elevation for the 
lighter fluid, an auxiliary tank within the 
elevation of the head for the lighter fluid, 
means for intermittently placing on said 
auxiliary tank a displacement head greater 
than that upon the main tank to deliver the 
lighter fluid, and means for automatically 

O. This will again permit the automatic connecting said auxiliary tank with said 
main tank upon the relief of the greater 
head, whereby the head of the lighter fluid 
from said main tank will displace the 
heavier fluid in said auxiliary tank into said 
main tank. 

2. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of a connection for filling said tank with a 
fluid of lighter specific gravity, a displace 
ment connection for said main tank having 
a constant head such as to balance in said 
fill connection a head of greater elevation, 
an auxiliary tank below the elevation of 
the higher head, means for intermittently 
placing on said auxiliary tank a displace 
ment head greater than that on said main 
tank, and means automatically operating 
upon the relief of said greater head on said 
auxiliary tank for discharging the displace 
ment fluid therefrom into said main tank 
by the pressure of the head of said lighter 
fluid. 

3. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of a fill connection for the fluid of lighter 
specific gravity into said tank, a displace 
ment connection for said tank having a con 
stant limited head such as to balance a head 
of greater elevation in the fill connection, 
an auxiliary tank arranged below the head 
of greater elevation, a connection between 
said auxiliary tank and the upper end of 
the main tank, a check-valve in said con 
nection permitting flow of fluid from the 
main tank to the auxiliary tank but pre 
venting flow in reverse direction, a connec 
tion between the lower end of said auxiliary 
tank and the displacement connection of 
said main tank, and means for closing the 
latter connection and placing on said aux 
iliary tank a greater displacement head and 
alternately cutting off said greater head 
and opening said displacement connection, 
whereby in the latter position the head of 
the lighter fluid will displace the heavier 
fluid from said auxiliary tank into said 
main tank. 

4. In a hydraulic storage and delivery 
system, the combination with a main tank, of 
means for maintaining on said tank a con 
stant limited head for the heavier displace 
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ment fluid, a fill connection for the lighter 
fluid of sufficient elevation to displace the 
heavier displacement fluid against its con 
stant head, an auxiliary tank below the 
head of the lighter fluid, balancing the head 
of the heavier fluid in said main tank, a 
connection to the lower end of said auxil 

tank discharging slightly above the 
displacement head of said main tank and 
into said tank, a connection between the 
upper end of said auxiliary tank and the 
upper end of said main tank, a check-valve 
in the latter connection permitting flow of 
the fluid only in the direction from said 
main tank to said auxiliary tank, and means 
for intermittently closing the lower connec 
tion from said auxiliary tank and for simul 
taneously placing on said tank a greater. 
displacement head, whereby upon the cut 

20 ting off of said greater head and opening 
of the lower connection from said auxiliary 
tank the head of lighter fluid will force said 
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fluid from the main tank past the check 
valve into the auxiliary tank, displacing the 
heavier fluid therein, and the discharge of 
said heavier fluid into said main tank will 
maintain the displacement head thereof. 

5. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of a connection for the heavier displacement 
fluid, having a receptacle at the upper end 
thereof with an overflow connection, main 
taining a constant head, a fill connection for 
said main tank at an elevation such as to 
displace the heavier fluid from the main 
tank into said receptacle and overflow,' the 
head of the lighter fluid in said fill connec 
tion being at a greater elevation in said re 
ceptacle, an auxiliary tank arranged below 
the head of the lighter fluid, a connection 
from the bottom of said auxiliary tank ris 
ing slightly above said receptacle and ar 
ranged to discharge thereinto, a connection 
between the upper end of the main tank and 
the auxiliary tank having a check-valve 
therein permitting flow only in the direction 
from the main tank to the auxiliary tank, a 
greater displacement head for said auxiliary 
tank, and a valve for simultaneously clos 
ing the lower connection to said auxiliary 
tank and placing the same in communica 
tion with said greater head and for alter 
nately closing off said greater head and 
opening said lower connection, whereby the 
head of the lighter fluid on said main tank 
will displace fluid therefrom to said auxil 
iary tank, and the heavier fluid in said 
auxiliary tank will be displaced into said 
receptacle to maintain a constant displace 
ment head on said main tank. 

6. In a hydraulic storage and delivery 
system, the combination with a maintank, 
of means for maintaining on said maintank 
a constant head of the heavier displacement 

fluid, a fill connection for said main tank 
at an elevation such as to displace the 
heavier fluid against its head and to main 
tain a balancing head of the lighter fluid at 
a greater elevation, a plurality of auxiliary 
tanks arranged below the elevation of the 
head of the lighter fluid, means for inde 
pendently and intermittently placing on 
said auxiliary tanks unequal displacement, 
head which are greater than the head on the 
main tank, connections between the upper 
ends of said auxiliary tanks and the upper 
end of said main tank having check-valves 
therein permitting flow of fluid only in a 
direction from the main tank toward the 
auxiliary tank, a connection from the lower 
end of each of the auxiliary tanks leading 
to the head for the main tank and slightly 
above the elevation thereof, and a control 
ling valve for each auxiliary tank, whereby 
said lower connection is closed and the 
greater head placed on said tank and alter 
nately said greater head is closed and said 
connection is opened to permit automatic 
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re-filling of said auxiliary tanks by the head . 
of lighter fluid in said main tank and to 
displace the heavier fluid from said auxil 
iary tanks into said main tank. 

7. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of a conduit extending downward in said 
tank to near the bottom thereof, said con 
duit having a receptacle at the Tipper end 
thereof with an overflow connection, a fill 
connection to the upper end of said main 
tank in which a balancing head of the 
lighter fluid is maintained at an elevation 
higher than that of the displacement head, 
an auxiliary tank arranged above the bottom 
of said main tank and below the head of 
the lighter fluid, a connection to the lower 
end of said auxiliary tank depending there 
from to approximately the level of the bot 
tom of the main tank and then rising to 
slightly above the level of said receptacle 
and discharging thereinto, a connection be 
tween the fill connection of said main tank 
and the upper end of said auxiliary tank 
having a check-valve therein permitting 
flow only in the direction from the main 
tank to the auxiliary tank, a greater dis 
placement head for said auxiliary tank, and 
means for intermittently closing the lower 
connection to said auxiliary tank and plac 
ing on said tank the greater head and alter 
nately cutting off said greater head and 
opening said lower connection. 

8. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of means for maintaining a constant limited 
displacement head thereon such as to main 
tain a head of greater elevation for the 
lighter fluid, an auxiliary tank within the 
elevation of the head for the lighter fluid, 
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means for intermittently placing on said 
auxiliary tank a displacement head greater 
than that upon the main tank to deliver the 
lighter fluid, and means for utilizing the 
head of the lighter fluid from the main 
tank to displace the heavier fluid from said 
auxiliary tank into said main tank Sub sequent to release of the auxiliary tank from 
the greater head. 9. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of a connection for filling said tank, with a fluid of lighter specific gravity, a displace 
ment connection E. said main tank having 
a constant head such as to balance in said 
fill connection a head of greater elevation, 
an auxiliary tank below the elevation of the - higher head, means for intermittently plac 
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ing on said auxiliary tank a displacement 
head greater than that on said main tank, 
and means for utilizing pressure of the head 
of the lighter fluid in the auxiliary tank for 
discharging the displacement fluid there 
from into said maintank subsequent to re 
lease of the auxiliary tank from the greater 
displacement head. a 

10. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of means for maintaining, a constant limited 
displacement head thereon such as to main 
tain a head of greater elevation for the 
lighter fluid, an auxiliary tank within the 
elevation of the head for the lighter fluid, 
means for intermittently placing on said 
auxiliary tank a displacement head greater 
than that upon the main tank to deliver the 
lighter fluid, and means for automatically 
connecting said auxiliary tank with said 
main tank upon the relief of the greater 
head, whereby the head of the lighter fluid 
from said main tank will displace the 
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heavier fluid in said auxiliary tank there 
from. . 

11. In a hydraulic storage and delivery 
system, the combination with a main tank, 
of a connection for filling said tank with a fluid of lighter specific gravity, a displace 
ment connection for said main tank having 
a constant head such as to balance in said 
fill connection a head of greater elevation, 
an auxiliary tank below the elevation of the higher head, means for intermittently plac 
ing on said auxiliary tank a displacement 
head greater than that on said main tank, and means automatically operating upon the 
relief of said greater head on said auxiliary 
tank for discharging the displacement fluid 
therefrom by the pressure of the head of 
said lighter fluid. 

12. In a hydraulic storage and delivery 
System, the combination with a main tank, 
of means for maintaining on said main tank 
a constant head of the heavier displacement 
fluid, a fill connection for said main tank 
at an elevation such as to displace the 
heavier fluid against its head and to main 
tain a balancing head of lighter fluid at 
a greater elevation, a plurality of auxiliary 
tanks arranged below the elevation of the 
head of the lighter fluid, means for inde 
pendently and intermittently placing on said 
auxiliary tanks unequal displacement heads 
which are greater than the head on the main 
tank, and means for automatically connect 
ing each of said auxiliary tanks with said 
main tank upon release of the displacement 
head corresponding to said auxiliary tank, 
whereby the head of the lighter fluid from 
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said main tank will displace the heavier 
fluid in either auxiliary tank therefrom. 
In testimony whereof Iaffix my signature. 

FREDERICK. G. FARR. 
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