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The present invention relates to a pumping ap-
paratus and has particular application to a fuel
pumping apparatus for an internal combustion
engine wherein fuel is lifted from a fuel tank to
a bowl associated with the fuel inlet of the engine.

It is an object of the present invention to yield-
ingly suspend a bpiston for relative movement
within the bore of a cylinder block and impart
reciprocating movement to the cylinder block so
as to create relative movement between the cyl-
inder block and the piston and utilize this rela-
tive movement for pumping a fluid. )

The present invention is particularly appli-
cable to machines operated by an internal com-
bustion engine wherein vibrations - are created,
and it is a further object of the present invention
to utilize the vibration of the ‘engine reciprocat-
ing the cylinder block of a. fuel pump for the

" engine.

- Further objects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-

panying drawings wherein a preferred form of

embodiment of the invention is clearly shown.

In the drawings:

Tig. 1 is a side view of a tamping machine show-
ing one example of use of the 1mproved fuel
pumping apparatus,

Fig. 2 is a fragmentary view in section of a fuel

tank and showing, in elevation, the fuel pump

therein; and

Fig. 3 is a longitudinal sectional view of the fuel
pump, the piston being shown in elevation,

Referring to the drawings, particularly Fig.
3, there is shown a pump 20 including a cyl-
inder 21 having a longitudinal cylindrical bore
22, A piston 24 is disposed within the cylin-
drical bore 22 and yieldingly held in the bore by
cppositely disposed coil springs 25, one coil spring
abutting the- top of the piston and the other
the bottom of the piston. The lower end of the
lower spring 25 rests upon an abutment or shoul-
der 21 at the lower end of the bore 22. The
upper end of the upper spring 25 abuts the lower
end 28 of a bushing 29.
threaded and is fastened in the upper end of
the cylinder block 2i. Bushing 28 is hollow for
the flow of fluid therethrough as shown at 3i.
The upper part 32 of the hollow 31 is hexagonal
in shape for receiving a wrench by which the
bushing is tightened or loosened. The lower end
of the cylinder biock 21 is provided with a cen-
tral longitudinal passage 34 which merges with
transverse grooves 35 at the extreme lower end
of the block 21.

Bushing 29 is exteriorly .

30

35

-piston ‘to above the same.

- 2 :
The lower end of block 2i is threaded- exte-
riorly as at 37 for receiving a cap 38. An in-
terior horizontal wall 39 of the cap provides a
valve seat for a disc type valve 48, which valve

"40 is enclosed within a chamber 41 formed by

the interior of the cap 38 and the extreme lower
part of the .cylinder block 2{. . The horizontal
portion 43 of the cap 38 is provided with a central
longitudinal opening 44 for the passage of fluid
from the ‘exterior to the chamber 41. A screen
45 is carried at the extreme bottom of the cap
38. The diameter’ of the bore 22 is somewhat
larger than the diameter of the piston 24 tc per-
mit the restricted fiow of liquid from below the
Thus fluid may flow
from the exterior of the pump to the screen 45,
passage 44 into chamber 41 when-the valve 40
is lifted off its seat 38: From the chamber 41,
the fluid flows through the transverse grooves
35 into passage 34 to the lower part of the bore
22, through the bore 22 and through the hollow
31in the bushing 32.

The -upper end of the cylinder block 2{ is
exteriorly threaded for receiving a pipe coupling

3 471 which connects the block 21 with a .pipe 48.

Pipe 48 and the pump 20 are ‘suspended from
the upper part of g fuel tank 50 by a coupling
51. This coupling is connected by fittings 52
and 53 with one end of a pipe 54; the opposite
end of the pipe 54 is connected by a coupling
55 to a fuel bowl §8. This fuel bowl is connected
with a carburetor or other form of fuel:control
device -for -an internal combustion engine. In
the instant application the bowl 56 is connected
with a carburetor 57 of the internal combustion-
engine 58. - Fuel -delivered through the pipe 54
to the bowl §6 is in excess of that consumed by

~ the internal combustion engine and a suitable
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55

overflow (not shown) is connected by a return
pipe 60 to the bottom of the tank 50, there being
a coupling &1 provided for connecting the pipe
60 with the bottom of the tank.

In operation, shaking or vibrating movement
is imparted to- the tank '50. This piston 24
formed of a mass of metal and being suspended
between relatively light coil springs 25, lags in
its vibration with respect:to the:cylinder' block
21, which latter is fastened to the tank, with the
result that relative movement is imparted be-
tween the cylinder block 21 and the piston 24.
During vibration, as the block 2{ moves down-
wardly relative to the piston 24 a sub-atmos-
pheric pressure is created in the bore 22 below
the piston 24, with the result that fuel will be
forced through the opening 44, lifting the valve
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40 from its seat, and into chamber 4. Then
as the cylinder block 21 moves upwardly relative
to the piston 24, destroying the suction action,
the valve 40 will be seated and the fuel will be
trapped in the chamber 4i. Upon repeated rel-
ative reciprocation between the cylinder block 21
and the piston 24, the entire bore 22 and the
fluid line leading to- the bowl 56 and'the bowl
56 will be filled with fuel. The springs-25 should
be sufficiently licht so that they merely suspend

the piston 24 within the bore 22 and the clear--
ance between the piston 24 and the. bore 22-

should be such that the passage provided by such

clearance offers sufficient resistance. to; prevent.
the total destruction of a sub-atmospheric pres--

sure when the block 2f moves downwardly with
respect to the piston 24.
of the invention, wherein the diameter of the
piston 24 is ¥,
265 inch, and the piston is %’’ in length. In a
large size pump, for example, a pump employing
a 1%’’ diameter piston, 1’’ in length, the bore
would have a diameter of .520’’. In a. smaller
pump, for example, one-in which a piston. %'’
in diameter is employed, %'’ in length, the bore
would have a diameter of .135"".

The present invention can be applied to any
machine in which vibration is imparted to-the fuel
tank. Obviously, for the greatest pumping ca-
pacity, the cylinder bore.should be arranged lon-
gitudinally of the greatest degree of vibration.
For example, if the highest degree of vibration
is vertical, then the cylinder block 21 should ex-
tend vertically longitudinally. For one illustra-
tion of an embodiment of the present invention,
I have applied the same to a tamping machine 83
of the type shown and described in my co-pend-
ing application Serial No. 644,071, filed Jan-
uary 29, 1946, in which the internal combustion
engine 58 and the tank 50 are carried by.a frame,
part of which is shown at 64. The frame 64 is
carried by a tamping shoe 65 and oppositely dis-
posed rear rollers 68. The engine 58 imparts

tamping movement of the shoe 65 as the machine.

moves across the surface being tamped. The en-
gine operated machine 66 causes.vertical vibra-
tion of the tank 50 to impart the pumping action
described hereinbefore.

By virtue of the present invention, a simplified

pump has. been provided:in- which vibrations of.
the machine is used as the sole force for actuating.

the pump.
‘While the form of embodiment of the.present
invention as. herein disclosed constitutes a pre-

ferred form, it is to be understood that other forms 5.

might be adopted, all coming within the scope of
the claims which follow.

I claim:

1. In a pumping system in which fluid is:
pumped. by vibrations imparted to. the pump, in
combination a tank which is subjected to. vibra-
tion; a pump consisting only of a cylinder through
which the fluid flows, said cylinder being secured
to the tank for vibration with the latter, said cyl-
inder having an inlet at one end communicating,
with the interior of the. tank and having an
outlet at the opposite end, a floating piston com--
pletely combined within the. cylinder, balancing.

In. a preferred. form-

the diameter of the bore is.
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springs on opposite ends of the piston, and a
check valve in the inlet for preventing fluid flow
from the cylinder back through the inlet; and
means for imparting vibratory movement to the
tank and the pump cylinder carried by the tank.

2. In a pumping system in which fluid is
pumped by vibrations imparted to the pump, in
combination a-tank which'is subjected to vibra-
tion; a pump consisting only of a vertically ex-
tending cylinder through which the fluid flows,
said cylinder being secured to the tank for vibra-
tion with the latter, said cylinder having an inlet
at one end communicating with the interior of
the tank and having an outlet at the opposite

. end, a floating piston completely combined with-

in the:-cylinder, means yieldingly urging the pis-
ton upwardly, and a check valve in the inlet for
preventing fluid flow from the cylinder back
through the inlet; and means for imparting vibra-
tory movement to the tank and the pump cylin-
der carried by the tank.

3. In a pumping system in which fluid is
pumped by vibrations imparted to the pump, in
combination & tank which is subjected to vibra-
tion; a pump comprising only a cylinder through
which the fluid flows, said cylinder being se-
cured .to the tank for vibration with the latter,
said cylinder having an inlet at one end com-
municating with the interior of the tank and
having an outlet at the opposite end, an im-
pervious and floating piston completely com-
bined within the cylinder, balancing springs on
opposite ends of the piston, and a check valve in
the inlet for preventing fluid flow from the cyl-
inder back through the inlet; and means for im-
parting vibratory movement to the tank and the
pump cylinder carried by the tank.

4. In a pumping system in which fluid is
pumped by vibrations imparted to the pump, in
combination, a tank which is subjected to vibra-
tion; a. pump comprising only a vertically ex-
extending cylinder through which the fluid flows,
said eylinder being secured to the tank for vibra-
tion with the latter, said cylinder having an inlet
at one end communicating with the interior of
the tank and. having an outlet at the oppo-
site end, an impervious and floating piston com-
pletely combined within the. cylinder, means
yvieldingly urging the piston upwardly, and a

~ check valve in the inlet for preventing fluid flow

from the cylinder back through the inlet; and

means for imparting vibratory movement to the

tank and the pump cylinder carried by the tank.
CLARENCE A. LOWE.
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