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The invention relates to pumps of a special kind capable 
of passing liquid in one direction to a tank, and venting 
gas simultaneously from the tank, in a system where, by 
balancing the pressures, the pump can be operated with a 
very low expenditure of power. 
As liquid petroleum fuel has gained in popularity as a 

motor fuel, special problems have had to be solved in the 
dispensing of the fuel. Liquid petroleum systems, be 
cause of the nature of the ?uid, must be closed systems. 
The ?uid in liquid form evaporates very rapidly into a 
gaseous form, and in gaseous form is highly ?ammable. 
Another factor in the employment of liquid petroleum 
fuel is the need for storing it under excessively high 
pressures. As a consequence, ordinary fuel pumps are 
valueless in the handling of liquid petroleum. Although 
on some occasions the practice is followed of relying on 
pressure differentials to transfer liquid petroleum from 
one tank to another, there are many occasions when a 
more rapid positive transfer is desirable, which can usu 
ally only be accomplished by some power actuated pump. 
To pump against the high pressure head usually present 
in a liquid petroleum system would make it necessary to 
employ relatively high power, and this of course is objec 
tionable because of the initial cost of high powered 
pumps, and also the cost of continued operation. Small 
compact pumps having the necessary characteristics for 
the transfer of small quantities of liquid petroleum fuel 
have not heretofore been available at a moderate price. 

It is therefore among the objects of the invention to 
provide a new and improved balanced pressure pump 
which is especially suited .to the transfer of liquid petro 
leum fuel from one tank to another and which is compact 
and operates under relatively low power. 
Another object of the invention is to provide a new 

and improved balanced pressume pump which is small 
and inexpensive and which is constructed of relatively few 
parts so as to simplify its manufacture, operation and 
maintenance. 

Still another object of the invention is to provide a new 
and improved balanced pressure pump where sliding parts 
are maintained at a minimum and wherein mutually mov 
ing parts like the sliding mounting of a piston in its cylin 
der are avoided. 

Still another object of the invention is to provide a new 
and improved pumping system for the transfer of liquid 
petroleum fuel from a supply tank to a. storage tank 
wherein the pump temporarily becomes part of the sys 
tem, together with the interconnecting piping, in such a 
way that the entire system is balanced, thereby making 
the quick, easy and inexpensive transfer of liquid petro 
leum fuel a relatively simple process. 

Still further among the objects of the invention is to 
provide a new and improved pump capable of handling 
the transfer of liquid petroleum fuel which is so con 
structed that it can be easily hermetically sealed so as to 
avoid prospect of leaking of dangerous gas. 
With these and other objects in view, the invention con 

sists in the construction, arrangement and combination of 
the various parts of the device, whereby the objects con 
templated are attained, as hereinafter set forth, pointed 
out in the appended claims and illustrated in the accom 
panying drawings. 
FIGURE 1 is a schematic view of a liquid petroleum 
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transfer system incorporating the pump and appropriate 
tanks. 
FIGURE 2 is a longitudinal sectional view through 

the pump, drawn to a larger scale showing the operating 
parts. 

In the embodiment of the invention chosen for the 
purpose of illustration, the system is suggested as con 
sisting of a stationary supply tank 10 having a reservoir 11 
of liquid petroleum fuel within a supply chamber 12. A 
vehicle, indicated generally by the reference character 13, 
has a storage tank 14 mounted thereon in which is a stor 
age chamber 15 within which is a reservoir 16. A pump 
indicated generally by the reference character 17 is located 
intermediate the supply tank and the storage tank to which 
it is connected by sundry piping. 

Ordinarily the supply tank 10 stores liquid petroleum 
fuel under relatively high pressure. The level of the 
reservoir 11 in the supply chamber 12 will vary consider 
ably depending upon the quantity of liquid petroleum fuel 
in liquid form which is present in the supply tank. There 
will invariably be, above the level of the reservoir 11, a 
space within the supply chamber ?lled with liquid petro 
leum fuel in gaseous form, but still under the same pres 
sure as the liquid petroleum fuel in liquid form. Similarly, 
the storage tank 14 on the vehicle will store liquid petro 
leum fuel in liquid form comprising the reservoir 16, and 
this also will vary depending on whether the storage tank 
is nearly empty or nearly full. In either event, there will 
be liquid petroleum fuel in gaseous form in the storage 
chamber 15. When liquid petroleum fuel is being trans 
ferred from the supply tank to the storage tank, the trans 
fer must occur in a closed system like that diagramed in 
FIGURE 1. Valves and connections such as would nor 
mally be required for the convenient operation have been 
omitted in the interest of brevity and clarity. In a system 
of this kind, the liquid petroleum fuel is drawn from the 
bottom of the supply tank 10 and passed into the bottom 
of the storage tank 14. At the same time liquid petro 
leum fuel ni gaseous form is vented from the top of the 
storage tank 14 back into the top of the supply tank 10 
so that as the space initially occupied by the fuel in liquid 
form diminishes, the space occupied by liquid petroleum’ 
in gaseous form increases. The contrary effect, of course, 
takes place in the storage tank 14. 
The pump 17 which facilitates the transfer of the liquid 

petroleum fuel, in the embodiment here disclosed as illus 
trative, takes the form of a housing having an upper sec 
tion 20 and a lower section 21. For purposes of descrip 
tion, the upper section 20 will be considered as providing 
a supply chamber 22 and the lower section 21 as pro 
viding a discharge chamber 23. An annular ‘sealing rim 
24 of the upper section 20 is complementary to an annular 
sealing rim 25 for the lower section 21, and the rims 
match each other as shown in FIGURE 2. A ?exible 
diaphragm 26 is held between the sealing rims where a 
circumferential portion 27 of the diaphragm provides a 
sealing gasket between the rims held in place by bolts 28. 
In this manner, the entire interior of the housing, consist~ 
ing the chambers 22 and 23, are hermetically sealed. 
A single ?uid line 29 coming from the bottom of the 

supply tank 10 engages a ?tting 30 in the upper section 
20 in which is an in?ow check valve 31 of substantially 
conventional construction. A ?tting 32 provided with an 
out?ow check valve 33 communicates with a single ?uid 
line 34 which connects to the bottom of the storage tank 
14. The ?tting 30 may be de?ned as providing a supply 
port 35 and the ?tting 32 as providing an out?ow port 36. 

Correspondingly, a ?tting 37 provided with an in?ow 
check valve 38 may be described as de?ning a discharge 
port 39. A single ?uid line 40 connects the ?tting 37 
with the upper side of the storage tank 14. To complete 
the system, a ?tting 41 mounting an out?ow check valve 
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42 provides an exhaust port 43. A single ?uid line 44 
:onnects the ?tting 41 with the upper side of the supply 
tank 10. 

In this manner, when the supply tank 10 is intercon— 
nected through the pump 17 with the storage tank 14, the 
liquid reservoir 11 will be interconnected through a con 
tinuous set of piping with the liquid reservoir 16 and the 
tank 14, and at the same time, the gaseous portion of 
the storage chamber 15 of the storage tank 14 is inter 
:onnected in one continuous line through the other part 
of the pump to the gaseous portion of the supply chamber 
of the supply tank 10. Consequently, the pressure in the 
supply chamber 22 of the pump is balanced with respect 
to the pressure in the discharge chamber 23 of the pump, 
although these chambers 22 and 23 are separated by the 
?exible diaphragm 26. 
To supply a pumping action there is provided a pump 

cam 50 on a shaft 51 which passes through an appropri 
ate conventional rotating seal (not shown) in the lower 
section 21 of the housing to a fractional horse power mo 
tor indicated generally by the reference character 52. 
The motor may be appropriately connected by means not 
detailed to the pump housing. A wear plate 53 is adapted 
to be engaged by the pump cam 50 as the cam is rotated 
by action of the motor so as to ?ex the diaphragm up 
and down. Mounting plates 54 and 55 are shown se 
:ured on opposite sides of the diaphragm by means of a 
Jolt 56 and nut 57. A spring 58 surrounds the nut 57 
at one end adjacent the diaphragm, and is secured by 
means of a keeper 59 on the inside of the upper section 
20. The spring serves always to maintain the ?exible 
diaphragm in engagement with the pump cam 50. 

In operation, when the pump is connected into the sys 
tem in the manner shown, and with all piping open be 
tween the respective tanks, the pressures on opposite sides 
of the diaphragm 26 will, as previously noted, be equal 
ized, and thereafter pumping action is set in operation by 
rotation of the pump cam 50. Action of the cam recip 
rocates the diaphragm so that, for example, when the 
diaphragm ?exes downwardly increasing the volume of 
the supply chamber 22 of the pump, liquid petroleum fuel 
in liquid form will be drawn from the suppy tank 10 into 
:he supply chamber 22 of the pump. During this same 
stroke, the volume of the discharge chamber 23 of the 
Jump will be diminished, and liquid petroleum fuel in 
gaseous form will be forced outwardly through the fit 
ting 41 into the upper portion of the supply tank 10. In 
the next portion of the pump cycle, as the diaphragm is 
?exed upwardly, liquid thus drawn into the supply cham 
ber 22 will be forced outwardly through the ?tting 32 
and ?uid line 34 into the bottom of the storage tank 14 
because of the decrease in volume of the supply cham 
ber 22. At the same time, the volume of the discharge 
:hamber 23 will be increased causing liquid petroleum 
fuel in gaseous form from the supply tank 14, which 
is being displaced by liquid petroleum fuel in liquid form 
in that tank, to pass from the upper part of the supply 
tank 14 to the discharge chamber 23. Thereafter, on the 
next succeeding portion of the pump cycle, as the di 
aphragm is again ?exed downwardly, the gaseous liquid 
petroleum fuel will be passed from the discharge cham 
ber 23 into the upper portion of the storage tank 10 
while simultaneously, and'as previously described, an ad 
ditional charge of liquid petroleum fuel in liquid form 
will be passed from the supply tank to the supply cham 
ber 22 of the pump. Because of the balanced pressures 
indicated in the opposite pump chambers, a motor 52 of 
relatively low power is all that is needed to cause the 
diaphragm to rapidly ?ex in pumping action, thereby to 
draw a suf?cient amount of liquid petroleum fuel from 
the supply tank 10 to the storage tank 14 on an appro 
priate vehicle. Even though the pump may be permitted 
to run on after the storage tank 14 is ?lled, no damage 
will result because of the balanced pressure of the system. 
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4 
Moreover, because the pump system is a closed system, 
no dangerous gas or liquid can be spilled. 
From the foregoing description, it will be understood 

that, because of taking advantage of balanced pressures 
at all times the pump housing can be small, compact and 
light in section, as well as one needing only a low pow 
ered motor. Consequently the unit can be easily placed 
Wherever convenience suggests, and can, when needed, 
be transported at will. 

While the invention has herein been shown and de 
scribed in What is conceived to be the most practical and 
preferred embodiment, it is recognized that departures 
may be made therefrom within the scope of the invention 
which is not to be limited to the details disclosed herein 
but is to be accorded the full scope of the claims so as 
to embrace any and all equivalent devices. 
Having described the invention, what is claimed as new 

in support of Letters Patent is: 
1. A liquid petroleum pump system comprising a sup 

ply tank having an upper level connection and a lower 
level connection, a consumer storage tank having an 
upper level connection and a lower level connection, a 
pump device intermediate said tanks and fuel conections 
from said supply tank through the pump device to the 
storage tank and from said storage tank through the pump 
device to the supply tank, said pump device comprising 
opposite hollow sections, a reciprocating element between 
said sections, one of said sections having a supply cham 
ber on one side of said reciprocating element, and the 
other of said sections having a discharge chamber on the 
other side of said reciprocating element, a supply port to 
said supply chamber having an in?ow check valve there 
in, an out?ow port from said supply chamber having an 
out?ow check valve therein, a discharge port to said dis 
charge chamber having an in?ow check valve therein, an 
exhaust port from said discharge chamber having an out 
?ow check valve therein, a pump shaft member extend 
ing into said discharge chamber in reciprocating driving 
relationship with said reciprocating element, said fuel 
connections from the supply tank to the storage tank com 
prising a line from the lower level connection of the 
supply tank to the supply port of the supply chamber 
and a line from the out?ow port of the supply chamber 
to the lower level connection of the storage tank, said 
fuel connections from the storage tank to the supply tank 
comprising a line from the upper level connection of the 
storage tank to the discharge port of exhaust chamber and 
a line from the exhaust port of the discharge chamber to 
the upper level connection of the supply tank, whereby 
to equalize pressures on opposite sides of the reciprocat 
ing element while said reciprocating element is recipro 
cated by said pump shaft during a pumping cycle. 

2. A liquid petroleum pump system comprising a sup 
ply tank having an upper level connection and a lower 
level connection, a consumer storage tank having an 
upper level connection and a lower level connection, a 
pump device intermediate said tanks and fuel connec 
tions from said supply tank through the pump device to 
the storage tank and from said storage tank through the 
pump device to the supply tank, said pump device compris 
ing opposite hollow sections, each section having a cir 
cumferential sealing rim complementary to the sealing rim 
of the opposite section, a ?exible diaphragm between said 
sections, sealing means between said rims and the dia 
phragm and releasable fastening means holding said rims 
and said sealing means in sealed relationship, one of said 
sections having a supply chamber on one side of said 
diaphragm and the other of said sections having a dis 
charge chamber on the other side of said diaphragm, a 
supply port to said supply chamber having an in?ow 
check valve therein, an out?ow port from said supply 
chamber having an out?ow check valve therein, a dis 
charge port to said discharge chamber having an in?ow 
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check valve therein, an exhaust port from said discharge 
chamber having an out?ow check valve therein, a rotary 
pump shaft extending into said discharge chamber and a 
cam on said pump shaft in intermittently engageable re 
lationship with said diaphragm, said fuel connections , 
from the supply tank to the storage tank comprising a 
single line from the lower level connection of the supply 
tank to the supply port of the supply chamber and a sin 
gle line from the out?ow port of the supply chamber to 
the lower level connection of the storage tank, said fuel 
connections from the storage tank to the supply tank 
comprising a single line from the upper level connection 
of the storage tank to the discharge‘ port of exhaust 
chamber and a single line from the exhaust port of the 
discharge chamber to the upper level connection of the 
supply tank, whereby to equalize pressures on opposite 
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sides of the diaphragm while the diaphragm is recipro 
cated by said cam during a pumping cycle. 
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