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1 Claim, (CL 163—37)

This invention relates to pumps and more particularly
to pumps of the multi-cylinder type which preferably in-
clude wobble plate operated pumping elements.

In pumping liquids and particularly in handling fluids
which are volatile, it is desirable to control the pump dis-
charge pressure without churning the fluid or dropping
the pressure of any of the fluid already pressurized. If gas-
oline, for example, is discharged at 2 pressure which is sub-
sequently reduced by returning gasoline to the intake of the
pump, churning in combination with the pressure drop will
result to such an extent that vapor formation is encour-
aged. This gasoline return tends toward vapor formation
because of the pressure drop alone although it be assumed
that churning were somehow avoided. It has now been
found in practicing the present invention that much churn-
ing of the fluids being pumped can be avoided and de-
pressurizing to pump inlet pressure are effects which are

_niot necessary in achieving automatic pump pressure dis-

charge regulation in a multi-plunger pump.

To this end, an object of the present invention is to
provide an improved multi-cylinder pump in which pres-
sure regulation may be achieved with a minimum of
churning of liquid being handled. Another object is to
provide a multi-cylinder type of liguid pump in which
depressurizing of any substantial quantity of the pump
discharge fluid is substantially eliminated as a factor in
controliing the discharge pressure.

A feature of the present invention is a multi-cylinder
pump provided with valve means for automatically con-
necting the discharge portions of the pump cylinders upon
the attainment of a predetermined pump dischargs pres-
sure. Another feature is a pump having multiple cylinders
adapted to effect sequential discharges through correspond-
ing discharge valves to a common discharge passage or
chamber until a predetermined pressure in the latter is at-
tained, this arrangement being in combination with spring
and pressure actuated valve means giving communication
between the cylinders when that pressure is reached for
excesded, the resuit being automatic regulation of the
pump discharge pressure.

These and other important features of the imvention
will now be described in detail in the specification and
then pointed out more particularly in the appended
claims.

The drawing shows an elevation view of a fuel pump as
one embodiment of the present invention, a major portion

- being in section in two planes better to illustrate the con-

stroction. It will be appreciated as the description pro-
ceeds that although plungers are disclosed as the preferred
pumping elements for applying pressure to the fiuid, the
invention may also be utilized with the use of diaphragms
such as are disclosed in the United States Patent 2,991,723,
granted July 11, 1961, in the name of Joseph Zubaty.
The use of diaphragm or plungers as pumping elements
are disclosed in the United States Patent 2,955,475,
granted October 11, 1960, also in the name of Joseph
Zubaty. Also, the pumping elements may be operated
sequentially by cam action derived from a driver mecha-
nism cther than a wobble plaie although the latter is
preferred.

In the drawing, the fuel pump is shown as including a
multi-part body portion generally indicated at 1. This
body portion includes a main body 12 defining a circular
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series of cylinders such as the cylinders 14. A top body
portion 16 is attached to the main body portion 12 with
a gasket 18 interposed. A bottom portion 20 is fixed to
the underside of the main body i2 with a sealing gasket 22
interposed. These three parts making up the body portion
18 are held together by means of bolts such as the bolt 24.
cveral of these bolts are utilized although not shown in -
the drawing and are placed around the main body portion
12.

The bottom body portion 20 is not shown in detail but
it will be appreciated that it is designed for the inclusion
of a driving shaft 26 which is adapted to be driven by an
electric motor or other power device. This shaft extends
upwardly through the bottom body portion 20 into an in-
let chamber 28. A threaded inlet 30 is formed in the
bottom body portion 28 for the reception of an inlet con-
nection and communicates with the inlet chamber 28.
The latter is of such dimensions as to receive a wobble
plate indicated at 32 which is keyed to the upper end of
the shaft 26 for rotation therewith. Sealing means 34 and
thrust bearing 36 are arranged with respect to the shaft 26
and the wobble plate 32 so that leakage from the chamber
28 down into the bottom body portion 20 is avoided. De-
tails regarding the wobble plate 32 and its particular mede
of mounting or sealing are not given herein as they form
no part of the present invention.

The main body portion 12 is provided with plungers
such as the plungers 38 and which are reciprocable in the
cylinders 14. These plungers are similar in that each one
bears a central passage 49 having an oblique inlet pas-
sage 42 leading to the chamber 28. Each plunger 38 is
also provided with a valve element 44 which is adapted to
seat upon the upper wall of the plunger to close the pas-
sage 48. An inverted and flanged cup 48 is retained on
the plunger 38 by means of a coiled spring 59. The cup
48 is centrally apertured as at 52 and bears side openings
53, It serves to limit valve lift.

The top body portion 16 bears an annular outlet cham-
ber or groove 54 and this is connected with a vertically
extended branch chamber 56 in turn in communication
with a threaded outlet 58 adapted to be in connection with
a discharge line. The main body poriion 12 alsc has an
upstanding central boss 68 which is bored to form a pres-
sure chamber 62. Coaxial with this chamber 62 is a
smaller diameter chamber 64 which extends downwardly
through the portion 12 and communicates with the inlet
chamber 28. The annular groove 54 and its branch cham-
ber 56 are in communication with the chamber 62 by
means of a groove 66 formed in the top portion 16 and a
small drilled opening or restrictive passage 68 which passes
through the lower part of the wall of the boss 60.

A cylindrical slide valve generally indicated at 70 con-
stitutes a unitary valve means and includes a reduced
diameter portion 72, a lower portion of which is recip-
rocable in the bore 64. It also includes an annular sleeve
or cylindrical member 74 retained around the upper por-
tion of the portion 72 and which is axially slidable in the
chamber 62. At the upper end of the valve portion 72
is an enlargement 76. The cylindrical sleeve 74 is held
tightly and in sealed relation with the enlarged portion 76
by means of a spring clip 8% and an C-ring 82 and presents
a shoulder 73. Valve 78 is provided with an annular
groove 84 near its lower end. Ii is also provided with a
vertical bypass port 86 which is reduced in diameter as
shown at 88. Each cylinder 14 is provided with a vertical
port 99 which is controlled by a ball check valve 92 so that
flow from the port 2@ may pass into the annular groove
54 by way of a radial port 94 when the corresponding
plunger 38 develops sufficient pressure in its pumping
chamber $6. Each pumping chamber 946 is provided with
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an auxiliary port 98 leading to an intermediate zone of the
chamber 64.

A cap member 160 bearing a spring chamber 102 there-
in is fixed to .the top pump body portion 16 by means
not shown and leakage from between the two portions is
prevented by an O-ring 1804. The chamber 102 is coaxial
with the valve means 70 and encloses a coil spring 106
which bears down on the valve member so that during
pump discharge before the predetermined pump discharge
pressure is developed, the anmilar passage 84 will be below
and out of communication with the fixed auxiliary poris
98.

Assuming that gasoline is admitted through the threaded
inlet- 30 to the chamber 28 and that the wobble plate 32
is rotated to effect a pumping action, the annular series
of plungers 38 will reciprocate in sequential pumping
cycles. During the upstroke of each plunger 33, the valve
44 will be closed and fuel will be pulled into the cham-

“ber 40 and during the downstroke of each plunger 38 that
fuel will be caused to open the one-way valve 44 and flow
into the pumping chamber 96 with the check valve 92
closed. From chamber 26 during the subsequent up-
stroke the fluid will be forced up through the ball check
valve 82 into the-annular chamber 54 and out through the
connection to the threaded outlet 58. Assuming that the
latter is restricted by a carburetor or scme other device
requiring a given pressure of fluid to operate the plungers,
the sequential action of the latter will continue to build
up the pressure until eventually the predetermined pres-
sure in the annular chamber 54 will be conveyed by way of
the groove 66.and the restrictive outlet 68 into the pres-
sure chamber 62 and will exert itself with sufficient force
against the annular shoulder 75 to elevate the valve means
70 against the loading of the spring 186. When the pre-
determined discharge pressure has been reached, the

“annular groove 84 will communicate with the ports 98
with the result that the ball check valves 92 will close
and the pumping chambers 96 will be directly intercon-
nected. The throttling action between the valve 78 and
the auxiliary ports 98 will therefore automatically con-
trol the delivery or discharge pressure of the pump and

. without any. substantial loss of pressure. = The discharge
pressure of the pump is determined by the loading placed
upon the spring 106.
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The bypass port 86 serves to return to the pump intake
any gasoline which may leak past the valve 70 into the

spring chamber 102. This has no relation to the opera- . .

tion-other than to dispose of the leakage. It should also

be appreciated that when the predetermined pump dis-

charge pressure is attained, the intake valves 44 remain

closed because each pumping chamber 96 remains filled

with gasoline acquired from other pumping chambers.
We claim: :

A pump having a body portion forming a plurality of-

cylinders in an annular series- arrangement, pumping
means in said cylinders and cooperating with the latter in
defining pumping chambers, one-way inlet valve means
connected to admit fluid from a fluid supply source to said
pumping chambers, means connected .to said pumping
means for reciprocating the latter in sequence; a dis-
charge port in said body portion for each of said pumping
chambers, a common discharge passage in said body por-
tion leading from the discharge ports of said pumping
chambers, one-way outlet valve means positioned-to con-
trol the flow from each of said discharge ports to said com-
mon discharge passage, auxiliary ports in said body por-
tion leading directly from said chambers and independent

of said fluid supply source, unitary valve means in said .
‘body portion and coaxial with said series of cylinders, said =
body porticn defining a restrictive passage connecting said .
common discharge passage -to said unitary valve means, °

and the latter being controlied by pressure derived from

‘said restrictive. passage simultaneously to connect said

auxiliary ports whereby said fluid may flow directly from
one of said pumping chambers to another when a pre-
determined pressure in said common discharge passage is

“effected.
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