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1

The present invention relates to fluid pressure
energy translating devices such as hydraulic mo-
tors and pumps and more particularly to motors
and pumps employing a cylinder barrel, recipro-
cating pistons therein and an associated angu-
larly disposed thrust plate or ring which, when
relative rotation is imparted between the ele-
ments of the motor or pump, causes reciproca-
tion of the pistons.

One of the objects of the present invention is
to provide a translating device of the above men-
tioned type in which the driving connection, be-
tween the barrel and shaft, is disposed so that the
resultant forces of thrusts, created by the as-
sociation of the pistons with the thrust ring, pass
from. the barrel to the shaft at the connection.

In translating devices of the type above men-
tioned, a shaft is employed for driving the barrel
when the device functions as a pump or the shaft
§s driven by the barrel when the device functions
as a motor. A driving connection, such as a
spline, is interposed between the barrel and shaft.

Another object of the present invention is to
provide a hydraulic pump, or motor, comprising
s barrel having one or more cylinders formed
therein, and pistons in the cylinders, the pistons
being forced outwardly against piston actuating
mechanism by a spring, which spring reacts
against the barrel for urging the barrel into fric-
tional engagement with a member having ports
for supplying liquid to and directing the liquid
from the cylinders.

Another object of the invention is to provide a
coil spring for reacting between the cylinder bar-
rel of a pump, or motor, and the piston in a cyl-
jinder of the cylinder barrel, which spring is
mounted at one end on a friction reducing
bearing.

Further objects and advantages of the present
invention will be apparent from the following de-
scription, reference being had to the accompany-
ing drawings wherein a preferred form of embodi-
ment of the invention is clearly shown.

In the drawings: .

Fig, 1 is a view, partly in section, of a hydraulic
pump embodying the invention;

Pig. 2 is a perspective view of a spring support
member;

Fig. 3 is an end view of the cylinder barrel as
viewed on the line 3--3 of Fig. 1;

Fig. 4 is an end view of the port plate as viewed
on line §-—4 of Fig. 1;

Fig. 5 is a view similar to Fig. 1 but illustrates
more clearly one of the features of the invention;
and
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Fig. 6 is a diagrammadtic view showing the rela-
tion of the cylinder barrel and pistons to the
thrust ring and the forces acting on these ele-
ments during the operation of the device.

Although the present invention is directed
broadly to fluid pressure energy translating de-.
vices, such as fluid motors or fiuid pumps, I have
shown the same as a hydraulic pump merely for
the purpose of illustrating one embodiment of
the invention.

Referring to the drawings, I have shown a hy-
draulic pump 20 comprising a housing 2{ formed
by cylindrical housing sections 22 and 23 joined
together, by bolts 2§. One end of the section 23
is closed by a cap or port plate 26, which plate is
attached to the housing by bolts 27. A drive shaft

30 is journaled at one end in a bearing 31 in the

plate 26 and adjacent the other end by a bearing
32, which bearing is in the housing section 22.
The shaft 30 is splined at 38 and a barrel 35 is
keyed to the shaft 30 by the splines 34. The bar-
rel 35 is disposed in housing member 23 and is
provided with a plurality of cylinders, one of
which is shown in Fig. 1 at 36, which cylinders
extend parallel with the axis of the barrel and
are spaced equally from one another about the
barrel and at equal distance from the axis of the
barrel. Each of the cylinders 36 has a port 37
leading from the end face 38 of the barrel 35 to
the cylinder through which liquid is taken into
and discharged from the cylinder. The face 38
of the barrel is maintained in frictional engage-
ment with the face 39 of the port plate 26 as will
be more fully explained hereinafter.

A cylindrically shaped piston 48 is provided for
each cylinder, which piston is closed at 41, the
opposite end heing open. The outer end 41 of the
pistons 48 are shaped spheroidally, the purpose of
which will appear hereinafter. Coil springs, one
of which is shown at 84, are disposed within the
pistons 40, an end of each spring abuts the closed
end 41 _f a piston and the opposite end being sup-
ported by freely rotatable bearings 45. - The bear-
ings 45, only one being shown, each comprise an
open end spring retainer support 46 disposed in
a cylinder 36 and having three openings 47 in the
sides and a spindle 48 extending from the closed
end thereof. The open end of the support 46
abuts the end of the cylinder 36 and surrounds
the port 37. The openings 47 form passages
through which the liquid passes to and from the
cylinders. A spring retainer in the form of a
thimble 49 is rotatably supported on the spindle,
and the spring 44 gbuts a peripheral flange 50 of
the thimble 49, The .end of the spindle 48 is
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spheroidically shaped and the side walls and end
are highly polished; Hkewise the inside of the
thimble 49 is highly polished so that the thimble
49 rotates freely on the spindle. Since the liquid
handled by the pump is oil, the bearing is well
Iubricated. .

A cylindrical thrust plate 52 is rotatably sup-
ported by and within the housing section 22 by a
ball bearing 53. The plate 52 is supported so that
the axis thereof is tilted with respect to the axis
of the cylinder barrel 85. The pistons 40 are
biased outwardly and into engagement with the
face 54 of the plate 52. It is apparent that when
the drive shaft 30 is rotated, the cylinder barrel
35 will be rotated and the springs 44, together
with the camming effect of the plate 52, will cause
the pistons 40 to be reciprocated in the cylin-
ders 36. .

The end cap or port plate 26 is provided with
arcuate oil inlet and outlet ports 55 and 56 in
the face 39 thereof, and the ports 37 of the cylin-
ders 36 progressively register, first with one of

these ports and then the other as the barrel 35
rotates so that oil is drawn into the cylinders 36
as the pistons 40 move outwardly, and, as the
pistons are moved inwardly, the oil in the cylin-
ders 36 is forced out through the other arcuate
port, The ports are connected with conduits, not
shown, for directing the oil to and from the

pump. .

: Since the cylinder barrel 35 is capable of }on-
gitudinal movement on the drive shaft 24, it is
necessary to cause the barrel to be urged agaipst
the face 39. of the port plate 26 during starting
of the pump for sealing the passages between the
arcuate ports of the port plate and the port§ of
the cylinders. By abutting one end of the springs
" 44 with the cylinder barrel 35 and the opposite
ends of the springs with the pistons 30, the springs
‘provide a reacting force between the plate 52 and
the barrel for urging the barrel against the face
39. After the pistons 48 have commenced to pump
oil, the pressure of the oil against the port end
of the cylinders urges the barrel 35 into contact
with the face 39 of the port plate.

By forming the ends 81 of the pistons 40
spheroidally, 2 minimum of area of the piston
will engage the plate 52 thereby minimizing fric-
tion. It is apparent that the ends of the pistons
will engage the face 54 of the plate 52 at one side
of the axis of the pistons and when the barrel 35
rotates, the pistons will be rotated about their
axes. Since the springs 44 connect directly with
the pistons 40, although merely by friction, the
springs will have a tendency to rotate about their
axis with the pistons. By supporting the oppo-
site ends of the springs by a bearing which is
freely rotatable, the springs will rotate with the
pistons and are, therefore, not subject to an ap-
preciable torsional strain, and there is no fric-
tional sliding between the pistons and springs.
This lengthens the effective life of the springs and
prevents wearing on the inside of the pistons.

Referring particularly to Fig. 6, it will be seen
that the spline connection 34, between the shaft
30 and barrel 35, Is disposed where the resultant
of the components of the thrusts, created by the
‘relationship of the pistons 40 and the thrust
plate 52, is transferred from the barrel to the
shaft. This is apparent since there are two com-
bonents of force acting on each piston, these be-
ing indicated by lines “A” and “B.” The re-
sultant force on each piston is indicated by a line
“C.’ The length of line “B” is determined by

the center of the radius for the spheroidical end 75
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41 of the piston, These centers are Indicated by
“D.” The starting points or nucleuses of the re-
sultant forces fall within a plane “D.” There-
fore, the seven resultant forces indicated by the
lines “C” of the component forces “A” and “B,”
fall axially within the confines of the spline con-
nection 34.

By arranging the spline as herein disclosed, the
resultant forces transmitted between the barrel
and shaft are all substantially downwardly, as
viewed in Fig. 6, with the result that the result-
ant force urging the face of the barrel against the
face of the port plate is substantially parallel
with the axis of the barrel, that is, the resultant
force, created by the association of the pistons
with the thrust ring, is substantially at right an-
gles to the engaging faces of the barrel and port
plate. Consequently, torsional strain at these
faces is reduced to a minimum. Moreover, the
thrust between the thrust ring and the piston
is at right angles to the ring and thereby wear
on the ends of the pistons, the thrust ring and
the bearing for the latter is reduced to a mini-
mum.

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

I claim: -

1. A fluid pressure energy translating device
comprising a cylinder barrel having a plurality
of piston chambers with ports adjacent one end
thereof; pistons disposed in said chambers, said
pistons comprising cylindrical members closed at
one end and open at the opposite end, said open
ends facing toward the ends of the chamber pro-
vided with said parts; coil springs having one end
thereof extending into said pistons and connected
therewith; bearing members comprising base ele-
ments abutting said ported ends of said chambers,
said base elements being open for the passage of
fluid therearound; and means forming rotatable
connections betwen said base elements and said
springs, :

2. A fluid pressure energy translating device
comprising a cylinder barrel having a plurality of
piston chambers with ports adjacent the inner

. ends thereof; pistons slidably mounted in said
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chambers, said pistons, being hollow and having
closed ends projecting from said chambers;
tapered coil springs disposed within said pistons;
means at the closed ends of said pistons for lo-
cating the small end of the springs in spaced rela-
tion from the side walls of said pistons; bearing
members abutting the ported ends of said cham-
bers, said bearing members being open for the pas-
sage of fluid therethrough, and means on said
bearing members for rotatably supporting the
other ends of said springs in spaced relation from
the walls of said pistons.

3. A fluid pressure energy translating device
comprising a cylinder barrel having a plurality of
piston chambers with ports adjacent the inner
ends thereof; pistons slidably mounted in said
cylinders, said pistons being hollow and having
closed ends projecting from said chambers;
tapered coil springs disposed in said chambers;
means for preventing the engagement between
said springs and the side walls of said pistons,
said means having base elements disposed at one
end of said chambers; means on said base ele-
ments for rotatably supporting and locating one
end of said springs; and, means frictionally en-
gaging the springs at the opposite ends of the
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chambers for holding the springs away from the
piston side walls. ) .

4, A fluid pressure energy translating device
comprising a cylinder barrel having a plurality of
piston chambers with ports-adjacent the inner
ends thereof; pistons slidably mounted in said
cylinders, said pistons being hollow and having
closed ends projecting from said chambers;
tapered coil springs disposed in said chambers;
means for preventing the engagement between
said springs and the side walls of said pistons,
said means having sockets provided at one end
of the chambers to receive the small ends of
sald springs; and, base members disposed at the
opposite ends of said chambers, said base mem-
bers having bearing and spring receiving and
centering devices rotatably supported on said
bearings.

5. In a fluid motor, a casing; a port plate in
said casing; a cylinder barrel disposed with one
end wall in sliding engagement with said port
plate, the remaining walls being spaced from the
walls of said casing, said cylinder barrel having
8 central opening and cylinders parallel with and
spaced from said opening; piston means disposed
for reciprocation in said cylinders, said pistons
having spheroidally shaped ends the centers of
generation of which are disposed in the axial
centers of said pistons; an inclined thrust mem-
ber disposed in engagement with said ends of
said pistons; a shaft extending into the central
. opening in salid cylinder barrel; and a splined
driving connection between said shaft and said
cylinder barrel, said connection extending a
limited distance on either side of a plane passing
through the centers of generation of the spheroi-
dal ends of said pistons.

6. In a fluid motor, a casing; a port plate
in sald casing; a cylinder barrel disposed with
one end wall In sliding engagement with said
port plate, the remalning walls thereof being
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spaced from the walls of said casing, said c¢ylinder
barrel having an axial opening and cylinders
parallel with the longitudinal axis thereof; piston
means disposed for reciprocation in said cylinders
and projecting from the end of said cylinder
barrel opposite that engaging said port plate; the
outer ends of said pistons being spheroidally-
shaped and having the centers of generation
thereof in the axial centers of said pistons and
near the adjacent end of said cylinder barrel; an
inclined thrust member disposed in engagement
with said ends of said pistons; a shaft extend-
ing into the axial opening in said cylinder barrel;
and a loose splined driving connection between
said shaft and said cylinder barrel, said connec-
tion being located adjacent the end of said cyl-
inder barrel from which said pistons project.

i FRED J. WRIGHT.
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