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UNITED STATES PATENT OFFICE
z:;t:ll‘o
Application March 182 ‘13194120 ::rli:i )No. 435,188
._(Granted under the act of March 3, 1883, as

7 Claimis.

amended April 30, 1928; 379 O. G.

The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon.

This invention relates to.a reversible fluid pump ,

and more particularly to a pump adapted to func-
tion inr & hydraulic elevating mechanism such as
that shown in my copending application, Serial
No. 435,186, filed March 18, 1942.

As g result of the weight and bulkiness of the
equipment - previously used, hydraulic elevating
mechanisms have been limited in their applica-
tion to fixed guns of the type employed on war-
ships and in coast defense emplacements. It is
therefore an object of this invention to produce &
small compact hydraulic pump capable of manual
operation and which has sufficient capacity to
function as an element of a hydraulic elevating
mechanism on mobile artillery weapons.

It is & further object of this invention to pro-
vide a reversible flow, multi-cylindered, hydraulic
pump capable of delivering a smooth continuous
flow at relatively high pressures.

it is a further oblect to provide a reciprocating
pump in which any piston or valve leakage will
be trapped and returned to the intake side of the
system regardless of the direction of operation
of the pump.

The exact nature of the invention as well as
cther objects and advantages thereof will clearly
appear from & description of a preferred embodi-
ment as shown in the accompanying drawings,
in which:

Pig. 1 is a vertical longitudinal sectional view

< of the pump.

Figure 2 is an end elevational view of the pump
body partially in section on the line 2—2 of Fig. 1.

Pigure 3 is a vertical cross sectional view on
the line 3—3 of Fig. 1.

Figure 4 is 8 similar view on the line 4—& of
Fig. 1.

‘Pigure 5 1s ) slmilar view on the line §—8 of

. Fig. 1.

Figure 6 is an- enlarged longitudinal sectional
view of a portion of Fig. 1 showing the pump
valve and associated parts in more detall, and
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protuberances 42 are joined at their outer ex-
tremity with the protuberances 42. An axial cam
chamber 46 is provided in the interior of the main
body portion and a coaxial valve chamber 47 is
provided in the cylindrical portion 43. Two cir-
cumferential grooves 48 and &% are provided in
the inner wall of the valve chamber 47 and in
communication with these grooves are, respec-
tively, fluid conduits 66 and 51 extending through
bushings B2 and 63 to which flexible fluid lines
{8 and 8 mey be attached. Cylindrical bores 54
are formed in each of the radial protuberances 42
communicating with the cam chamber 46 and
closed at their outer end with plugs 68. Radial-
bores 68 parellel with the cylinders §4 are pro-
vided in each of the radial members 45 and placed
in communication with the cylinders by bores §7 -
parallel to the axis of the body. Suitabie plugs
§8 are provided to close the exposed ends of the
holes which were left by the drilling operation.

A main drive or cam shaft §9 is supported by

" bearings 80 in the cam chamber 46, the outer
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HMgure 7 is & perspective view of the coupling .

member for the pump valve. -

Referring to the drawings by characters of ref-
erence the pump body 8 comprises & cylindrical
portion having & plurality of radial protuberances
42 and s coaxlal cylindrical portion 43 provided
on its end remote from the radial protuberances

* with mounting feet 44. Radial members 45 on
the cylindrical portlon 43 and para.llel with the
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bearing being engaged by a closure plate 64 se-
cured {o the main bedy. Between fthe bearings
an eccentric portion 62 of the shaft 59 engages
the inner raceway of & ball bearing 68 of con-
ventional form. Pistons 84 are provided in each
of the cylinders and constrained into engage-
ment with the outer raceway of the bearing 3 by
springs 69 engaged between the pistons §4 and
the plugs 88. It will be obvious that as the shaft
is rotated the pistons will be in turh reciprocated
in the cylinders through a distance equal to twice
the distance which the center of the eccentric
portion 62 is removed from the axis of rotation
of the shaft 58, .
The inner end of the main shaft is provlded
with g tongue 88 to engage a slot 67 in a coupling
member 88 shown In perspective in Figure 7. A
vaive 88 is recelved in the valve chamber 47 as
best shown in Pigure 6 and provided with a diam-
otral slot 70 which receives the tongue 7f on the
coupling member constraining the valve to rota-
tion with the main drive shaft. It will be noted
from Figure 3 that, in the portion of the valve cut
by that section, symmetrical segmental portions
have been removed to form o diametral planar
dividing wali 72 between the radial passages 56,
hence all of those cylinders on one side of the
plane of the valve will be placed in communica-
tion with one of the longitudinal passages 13 and
14 formed in the valve while those cylinders on
the other side of the plane of the valve will be in
communication with the other of the passages 13
and 14, The thickness of the dividing wall 72
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is such that the cylinders directly in line with
the plane of the valve will be cut off from com-
munication with either side. It should be further
noted that the plane ‘passing though the center
of the dividing wall 12 is the same plane in which
the axis of rotation of the drive shaft 59 and the
eccentric axis of the cam portion 62 of such shaft
are located. Segmental portions 15 and 76 of the
valve have been removed in opposition to each of
the circumferential grooves 48 and 49 in such a
manner that the longitudinal passage T4 in the
valve will be, through segmental port 16, contin-
uously in communication with the circumferen-
tial groove 48, fluid conduit 50 and flexible fluid
line 18 while the longitudinal passage 73 will be,

" through segmental  port 15, in communication
with the circumferential groove l! fluid condult
81 and flexible fluid line 9.

For the purpose of illustration it may be as-
sumed that the main drive shaft 59 is rotated in
clockwise direction as viewed in Figure 2. The
valve 88 being coupled to the drive shaft will also
rotate in clockwise direction as viewed in Figures
2 to 5. Considering a line drawn from the axis of

rotation of the shaft through the center of the

eccentric portion as being a line drawn from the
‘center of 8 clock face to 3 o'clock it will be seen
that those eylinders in alignment with this line
will be blocked off by the ends of the dividing wall
12 of the vdlve while those cylinders in the 9 to 3
o’clock zone will communicate with fluid line 8;
" as the shaft is rotated clockwise, the pistons of
those cylinders will be impelied nearer to the cen-
ter of the shaft by the springs with a result that
there will be an inflow of oil through line 3, valve
port 15, and valve passage 13 to these cylinders.
Arrows have been provided to indicate the direc-

tion of flow through the pump on clockwise rota-

tion of the drive shaff. On the other hand those
cylinders in the 3 to 9 o’clock zone will have been
previously filled with oll and on clockwise rota-
tion will be displaced outwardly by the cam in
opposition to spring pressure displacing the fiuid
therein which will pass through the valve passage
14 and valve port 76 to the fluid line {0. Thus,
each piston in turn will be filled as it is forced
inwardly by the spring, momentarily shut off,
connected to the outlet, and forced out by the
cam to discharge the fluid, again momentarily
shut off, and, the cycle repeated Obviously a
reversal of the direction of rotation of the drive
shaft will cause a reversal in the flow of fluid in
the fluid lines 9 and 10 and hence in the direction
of motion of a hydraulic motor device such as a
gun elevating cylinder connected thereto. -

" Tt is possible that there may be some leakage
longitudinally of the valve, from the circumfer-
-ential grooves 48 and 49 in the valve chamber. To
prevent any excess pressure from building up in
the back end of the valve chamber and to equal-
ize pressures on the two ends of the valve, pres-
sure equalizing passages 11 are drilled longitu-
. dinally of the valve and communicate with both
ends thereof. Any tendency to end thrust of the
valve will thereby be avoided. Packing 18 is
provided on the shaft 39 to prevent the escape of
oll between the closure plate 61 and shaft while
allowing the shaft to be freely rotated.. To relieve
any pressure which might tend to build up in the
cam chamber bleeder valves 79 may be provided
in the cam end of the valve, one of the bleeder
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sa.ce twd valves are Mdeif 1 order that there
will always be one conditioned to open to the low
pressure side. If this provision were not made,
the slight piston leakage which may reasonably
bé expected, might in time build up.sufficient
pressure in the cam'chamber to partially over-
come the force of the piston return springs re-
sulting in a reduced piston stroke or possibly in
an inoperative condition of the pump.

In order to eliminate air bubbles in the fluid
and to insure cylinder fllling at all times it is
contemplated that the pump be operated in con-
nection with a closed system, charged to a pres-
sure preferably about 50 lbs. per square inch
above atmospheric. To insure that the system be
maintained. full of fluid & reserve chamber 80 is
provided in communication with the cam cham-
ber. The reserve chamber 88 is provided with
a one-way valve 81 at its bottom end through
which fluid may pass freely into the system by
way of the cam chamber and bleeder valves while
its return therefrom will be prevented by the au-
tomatic closing of the valve when the system
pressure is at least as great as that of the air
trapped over the oil in the reserve chamber.
Provision is madé for replenishing the supply of
oil and thus maintaining the pressure by means
of a pressure gage equipped oil gun discharging
into the system through the ball valve type oil
fitting 82 located on the base of the reserve

chamber.
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Although the pump of this application is
ideally suited to hand operation it is obviously
not limited thereto. Such a pump has a mini-
mum number of moving parts and is capable of
delivering a smooth pulsationless flow if oper-
ated at high speeds by a motor or other source of
power. The simple construction of this pump
greatly reduces the cost of manufacture and
makes it economical'to use and to maintain.

I claim:

‘1. A pump comprising a body having a cham-
ber, a pressure outlet, and a suction inlet at least
one cylinder in said body radiating from the cen-
ter of sald chamber, & piston reciprocable in said
cylinder, rotary means in said chamber to cause
said piston to reciprocate, a valve chamber in said
body coaxial with said chamber, a valve having
two ports in said valve chamber and rotatable
with said rotary means one of said ports being
in"communication with the pressure outlet of the
pump and the other port being in communica-
tion with the suction inlet, and & pair of bleeder
valves on said valve, one of said bleeder valves
communicating between said chamber and one
of said ports and the other of said bleeder valves

.communicating between said chamber and the

other of said 'ports, whereby the particular one
of the said peir of bleeder valves in communi-
cation with the said suction port serves to‘re-
lieve the pressure in the said chamber.

2. A pump as described in claim 1, gaid valve

. being penetrated longitudinslly by pressure equal-
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valves being in alignment with each of the longi-

tudinal passages 13 and 14. Since, depending on
the direction of rotation, one or the other of these

izing passages whereby unbalanced pressures
which might tend to cause axial movement of
said valve may be relieved.

3. In a hydraulic pump, a cylindrical chamber,
at least one pump cylinder radiating outward
from the chamber, a piston in the chamber, driv-
ing means for the piston, a: shaft centered in
the chamber and rotatable to operate the driving
means, a rotatable valve in one end of the cham-
ber, and a coupling between the shaft and the
valve the coupling being movable: transversely

passages becomes an intake or law pressure pas- 75 of the shaft on a diameter t.he of and being
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movable transversely of the valve on a diameter
thereof, said diameters being substantially 90°
Aapart. . i .

4, The invention as in claim 3, in which the
coupling is-a member having a slot in one face
and & protruding tongue on its opposite face, the

" slot and tongue being substantially 90° apart and
being adapted to cooperate with a corresponding
tongue and a corresponding slot in the valve and
shaft. .

" 5. In a hydraulic pump, a cylindrical chamber,
a pump cylinder radiating outward from the
chamber, a piston reciprocable in the chamber,
a shatt rotatable in the chamber, eccentric means
on the shaft to drive the piston, means to bias
the piston into contact with the eccentric means,
a rotary valve at one end of the chamber, and

& coupling between the shaft and the valve, the

coupling being movable transversely of the shaft
on a diameter thereof and being movable trans-
versely of the valve on a diameter thereof, said
diameters being substantially 90° apart.

" 6. The invention as in claim 5, in which the
coupling is a member having a slot in one face
and a protruding tongue on its opposite face, the

slot and tongue being substantially 90° apart and -

being adapted to cooperate with a corresponding
tongue and & corresponding slot in the valve and
shaft. :
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7. A pump adapted for operstion in a closed
fluld system, comprising a body having a cham-

" ber, a pressure outlet, and a suction inlet, at least

one cylinder in said body radiating from the.
center of said chamber, & piston reciprocable in
said cylinder, rotary means in said chamber to
cause said piston to reciprocate, a valve chamber
in said body coaxial with said chamber, a valve
having two ports in said valve chamber and ro- .
tatable with said rotary means, one of said ports
being in communication with the pressure outlet
of the pump and the other port being in com-
munication with the suction inlet, a pair of bleed-

er valves on said valve, one of said bleeder valves:

communicating between said chamber and one of
sald ports and the other of said bleeder valves
communicating between said chamber and the
other of said ports, whereby the particular one
of the said pair of bleeder valves in ‘communi-

cation with the said suction port serves to relieve

the pressure in the said chamber, means con-
taining a reserve fluid supply adapted to be placed
in communication with said chamber, and means
to apply pressure to said reserve fluid-supply-

5 containing means whereby fluid losses in the
_closed fluid system in which sald pump is adapted

to operate may be replenished as they occur.

JOSEPH F. JOY.




