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ABSTRACT: A hydraulic apparatus, such as a pump or motor, 
is contained within an elongated tubular casing having end 
heads closing opposite ends thereof. An elongated cylinder 
member is rotatably mounted within the casing and has a plu 
rality of circumferentially spaced cylinder forming bores 
therein with an elongated piston member movably mounted 
within each bore, resilient means being arranged for urging 
the piston members outwardly relative to the cylinder 
member. Fluid intake or input and outlet flow means commu 
nicate with the cylinders for flow of fluid through the pump or 
motor. A cam or wobble plate is turnably Supported on one 
end head and has piston-engaging portions in the form of a 
plurality of circumferentially spaced bearing members ar 
ranged to be in a plane at an acute angle to the longitudinal 
axis of the cylinder member whereby rotation of the cam plate 
effects or is in response to reciprocation of the piston mem 
bers. The wobble or can plate has portions thereon meshing 
with gear means on the adjacent end of the cylinder member 
for a positive driving connection therebetween for trans 
mitting rotary motion between a power member and the 
cylinder member and camplate. 
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HYDRAULCAPPARATUS 
The present invention relates to hydraulic motors and 

pumps and more particularly to axial piston-type double-act 
ing-type motors and pumps having piston-engaging bearing 
members rotatably mounted in canted cam plates operatively 
connected to a power member and a cylinder member having 
opposed pistons therein. 
The principal objects of the present invention are: to pro 

vide an axial piston-type hydraulic motor or pump wherein 
side thrust on reciprocating piston members is substantially 
eliminated; to provide such an axial piston-type hydraulic 
motor or pump having rotatably mounted bearing members in 
piston-engaging faces of canted camplates for cooperative ac 
tuating relation to piston members reciprocably mounted in a 
rotatable cylinder member; to provide such an axial piston 
type hydraulic motor or pump wherein the bearing members 
in the cam plate are circumferentially spaced and positioned 
to effect reciprocation of the piston members with resultant 
power transmission or pumping upon turning of the cylinder 
member; to provide such an axial piston-type hydraulic motor 
or pump wherein the cam plate is operatively connected to an 
adjacent end of the cylinder member and to a power member 
for the resultant power transmission or pumping; to provide 
such an axial piston-type hydraulic motor or pump wherein 
both the piston members and the bearing members in the cam 
plates are rotatable thereby providing substantially side thrust 
free piston members; and to provide such an axial piston-type 
hydraulic motor or pump which is economical to manufac 
ture, easily maintained, simple in operation, positive and effi 
cient in operation, and particularly well suited for the 
proposed use. 
Other objects and advantages of this invention will become 

apparent from the following description taken in connection 
with the accompanying drawings wherein are set forth by way 
of illustration and example certain embodiments of this inven 
tion, 

FIG. 1 is a longitudinal sectional view of a hydraulic axial 
piston-type motor or pump embodying features of the present 
invention. 

FIG. 2 is a transverse sectional view through the motor or 
pump taken on line 2-2, FIG. 1, showing fluid flow means. 

FIG. 3 is a longitudinal sectional view of a modified hydrau 
lic axial piston-type motor or pump having a single cam plate. 

FIG. 4 is a longitudinal sectional view of an other modified 
hydraulic axial piston-type motor or pump wherein an adjust 
ment disc is movable between a maximum output and an idle 
position. 

FIG. 5 is a transverse sectional view through the modified 
type motor or pump taken on line 5-5, FIG. 4, showing fluid 
flow means. 

FIG. 6 is a longitudinal sectional view similar to FIG. 4 ex 
cept showing the adjustment disc in the idle position. 

Referring more in detail to the drawings: 
The reference numeral generally designates a hydraulic 

apparatus, such as a pump or motor, within an elongated, tu 
bular, generally cylindrical casing 2. End heads 3 and 4 close 
opposite ends of the casing 2 and rotatably support cam or 
wobble plates 5 and 6 respectively. The cam plates each have 
piston-engaging portions in the form of a plurality of circum 
ferentially spaced bearing members 7 arranged in a plane at an 
angle to the longitudinal axis of the casing 2 with the bearing 
members 7 being rotatably mounted in the cam or wobble 
plates S and 6 and positioned to engage respective outer ends 
of a plurality of piston members in the form of opposed piston 
portions 8 reciprocably mounted within cylinder forming 
bores 9 extending longitudinally through an elongated rotor or 
cylinder member 10 which is rotatably mounted within the 
casing 2. 

In the illustrated structure, the end heads 3 and 4 each have 
a flange 11 for engaging the respective opposite ends of the 
casing 2. End plates 12 and 13 engage the flange 11 of the end 
heads 3 and 4 respectively and hold same in position closing 
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the ends of the casing 1. The flanges 11 and the end plates 12 
and 13 each have a plurality of circumferentially spaced bores 
14 for receiving tie rods 15 extending therethrough for hold 
ing the end plates 12 and 13 and the end heads 3 and 4 in posi 
tion tightly closing the opposite ends of the casing 2. The end 
heads 3 and 4 each have inner ends or faces 16 and 17 respec 
tively positioned within the casing 2 with each inner end hav 
ing an annular recess 18 and 19 therein for mounting suitable 
bearings 20 and 21 for rotatably supporting the cam plates 5 
and 6 respectively. 
One of the end heads, for example end head 3, has a bore 22 

coaxially aligned with the longitudinal axis of the casing 2 and 
with the longitudinal axis of the rotor or cylinder member 10. 
The end head 3 has a counterbore 23 which has a suitable 
bearing 24 therein for rotatably supporting a power member 
25, as later described, extending through the bore 22 and 
counterbore 23. The end plate 12 has a central bore 26 for 
permitting the power member 25 to extend therethrough and 
the end plate 12 engages the bearing 24 holding same in the 
counterbore 23. - 

The power member 25 also extends through a bore 27 in the 
camplate 5 and in the illustrated structure, the power member 
25 extends into a longitudinal axial central bore 28 of the 
rotor or cylinder member 10 with the power member 25 being 
operatively connected therein. 
The other end head 4 has a bore 29 axially aligned with the 

central bore 28 and a counterbore 30 which has a bearing 31 
therein for rotatably supporting a valve shaft 32, as later 
described, which extends through the bore 29 and counter 
bore 30 into the central bore 28 for controlling fluid circula 
tion within the rotor or cylinder member 10. The end plate 13 
has a central bore 33 for permitting the valve shaft 32 to ex 
tend therethrough and the end plate 13 engages the bearing 31 
holding same in the counterbore 30. The valve shaft 32 also 
extends through a bore 34 through the camplate 6. 
The rotor or cylinder member 10 is illustrated as an elon 

gated, generally cylindrical barrel structure having the 
cylinder forming bores 9 circumferentially spaced around the 
central bore 28. Suitable, bearings 35 are mounted on the ex 
terior periphery of the rotor or cylinder member 10 adjacent 
the opposite ends thereof and engage the inner periphery of 
the casing 2 for rotatably supporting same therein. 

It is desirable to provide a positive connection between the 
rotor or cylinder member 10 and the cam plates 5 and 6 
thereby substantially reducing or eliminating side thrust on the 
outer ends of the opposed piston portions 8. Therefore, the 
opposite ends respectively of the rotor or cylinder member 10 
have gear teeth 36 and 37 forming ring gears adjacent the 
peripheral edge thereof. Gear teeth.38 and 39 are provided on 
the cam plates 5 and 6 respectively adjacent their peripheral 
edges forming ring gears meshing with the gear teeth 36 and 
37 respectively, thereby providing a positive driving connec 
tion between the rotor or cylinder member 10 and the cam 
plates 5 and 6. 
The hydraulic apparatus 1 will function as a pump when it is 

driven mechanically and will function as a motor when driving 
fluid is supplied between the pairs of opposed piston portions 
8. For the purpose of illustration, the apparatus 1 will be 
referred to herein as a motor and the invention will be ex 
plained as applied to a motor for driving the power member 
25, however, the apparatus 1 may be used as a pump for 
pumping fluid therethrough by driving the power member 25. 

In the illustrated structure, a fluid passage 40 extends 
between each of the cylinder forming bores 9 and the central 
bore 28. Suitable fluid under pressure is delivered to the fluid 
passages 40 through an input or inlet flow passage 41 extend 
ing longitudinally though the valve shaft 32. The fluid passages 
40 are positioned at the center of the rotor 10 and commu 
nicate with the bores 9 between the opposed piston portions 8 
of the piston members. The input or inlet flow passage 41 has 
a port 42 which communicates with a plurality of the fluid 
passages 40 for supply of fluid between the opposed piston 
portions 8 thereby separating and urging same outwardly 
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which turns the rotor 10 and the cam plates 5 and 6. After the 
rotor 10 turns through a portion of its rotation, fluid is 
discharged from the cylinders 9 through the fluid passages 40 
and into an outlet flow passage 43 extending longitudinally 
through the valve shaft 32. The outlet flow passage 43 has a 
port 44 which communicates with the fluid passages 40 that 
are not communicating with the inlet port 42 whereby fluid is 
continually supplied to one portion of the fluid passages 40 
and discharged from the remaining portion of the fluid 
passages 40. 
The valve shaft 32 is illustrated as an elongated tubular 

member having a center wall member 45 therein for defining 
and separating the input or inlet and outlet flow passages 41 
and 43. The input or inlet port 42 is illustrated as a slotted 
aperture in the tubular member with the inlet slotted aperture 
extending between opposite edges of the center wall member 
45 at one face or surface thereof. The outlet port 44 is also il 
lustrated as a slotted aperture in the tubular member with the 

10 

15 

outlet slotted aperture extending between opposite edges of 20 
the center wali member 45 at the other face or surface 
thereof. The slotted apertures 42 and 44 are diametrically 
aligned and positioned at one end of the valve shaft 32. 
When the apparatus 1 is operated as a motor, the power 

member 25 is driven or rotated through its connection with 
the rotor or cylinder member 10 and the power member 25 is 
illustrated as an elongated shaft projecting through and jour 
naled in the end head 3, as previously described, and project 
ing coaxially into the central bore 28 in the rotor i0 where one 
end thereof is operatively connected thereto as by being 
splined to the rotor or cylinder member 10, as indicated at 46, 
for transmission of rotary motion from the rotor or cylinder 
member 10 to the power member 25. 
The opposed piston portions 8 are movably and rotatably 

mounted within the cylinder forming bores 9 and the piston 
portions 8 each have outer ends 47 thereof projecting beyond 
the outer or opposite ends of the rotor or cylinder member 0. 
It is desirable to provide firm engagement between the cam 
plates 5 and 6 and the outer ends 47 of the opposed piston 
portions 8 with the outer ends 47 firmly engaging the bearing 
members 7 with no direct connection therebetween. There 
fore, suitable resilient members, such as heavy-duty, helical 
compression springs 48, are mounted within recesses 49 
within facing ends of each of the opposed piston portions 8 
with the springs 48 being sized and wound to be under a load 
at all times thereby tending to separate the opposed piston 
portions 8 and urging the outer ends 47 thereof outwardly 
from the respective opposite ends of the cylinder forming 
bores 9. 
The bearing members 7 are each illustrated as a roller 50 

mounted on an elongated axle 51 with opposite ends of the 
axle 51 being rotatably mounted in spaced ears 52 extending 
outwardly from each of the cam or wobble plates 5 and 6. The 
rollers 50 are arranged to be in a plane canted at an acute 
angle with the longitudinal axis of the cylinder member 10 
whereby rotation of the cam or wobble plates and rotation of 
the cylinder member 10 effects or is in response to reciproca 
tion of the opposed piston portions 8 within the bores 9. The 
outer ends 47 of the opposed piston portions 8 are shaped to 
provide smooth relative movement while in contact with the 
rollers 50, thereby substantially reducing or eliminating side 
thrust on the opposed piston portions 8. 
The cam plates 5 and 6 are positioned in canted and op 

posed but symmetrically acute angled relation with the lon 
gitudinal axis of the rotor or cylinder member 10 with the sur 
face of the piston-engaging face of the cam plates 5 and 6 in 
tersecting the longitudinal axis of the central bore 28 
diagonally and in opposed but symmetrical relation. 

For maximum output, the supply input or intake port 42 for 
the intake fluid passage 41 is directed toward the fluid passage 
40 communicating with the cylinder 9 having the opposed 
piston portions 8 therein positioned in the closest relation and 
with the cylinders 9 having the opposed piston portions 8 mov 
ing outwardly or in their expanding stroke. For maximum out 
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4. 
put, the outlet port 44 for the outlet fluid passage 43 is aligned 
with the fluid passage 40 communicating with the cylinder 9 
having the opposed piston portions 8 in their farthest apart 
relation and with the cylinders 9 having the opposed piston 
portions 8 moving inwardly or in their retracting stroke. In the 
illustrated structure, the top cylinder 9, as seen in FIGS. and 
2, has the piston portions 8 at their closest together position 
and will be referred to as top dead center and the bottom 
cylinder 9, as seen in FIGS. and 2, has the piston portions 8 
at their farthest apart position and will be referred to as bot 
ton dead center. 
To vary the output of the motor 1, the valve shaft 32 is 

rotated within the central bore 28, as by a handle 53, mounted 
on the other or exterior end of the valve shaft 32. When the 
center wall member 45 extends between top dead center and 
bottom dead center and the inlet flow passage 4 is on the 
right, as seen in FIG. 2, the rotor 10 will turn in a clockwise 
direction, as seen in FIG. 2. When the central wall member 45 
is rotated clockwise or counterclockwise, as seen in FIG. 2, 
the driving force on the rotor 0 will reduce until rotation 
stops and then reverses. When the center wall member 45 is 
horizontal and the intake flow passage 41 is at the top, as seen 
in FIG. 2, rotation will be at one-half speed and one-half 
torque. When the center wall member 45 is horizontal and the 
intake flow passage 41 is at the bottom, as seen in FIG. 2, the 
driving force on the rotor or cylinder member 10 will be a 
minimum or zero. 

Fluid is supplied to the input or intake fluid passage 4 
through a suitable conduit 54 thereby rotating the rotor or 
cylinder member 10 by urging the opposed piston portions 8 
apart. Rotation of the cylinder member 0 returns the fluid 
through the outlet fluid passage 43 to a suitable conduit 55 
and rotation of the rotor or cylinder member 10 drives the 
power member 25 for transmission of power to a using ap 
paratus (not shown). The cam plates 5 and 6 are each turned 
in the same direction or follow the rotation of the cylinder 
member 10 through the interengaging of the gear teeth. The 
power member 25 may be rotated clockwise or counter 
clockwise by the positioning of the valve shaft 32 with a larger 
portion of the intake or input port 42 of the intake or input 
flow passage 41 to the right or left respectively of top dead 
center, as seen in FIG. 2. 

FIG. 3 illustrates a modified hydraulic apparatus, such as a 
pump or motor 60, within an elongated, tubular, generally 
cylindrical casing 6. An end head 62 closes one end of the 
casing 61 and rotatably supports a cam or wobble plate 63 
therein. Bearing members 64 are mounted on the cam plate 63 
and arranged in a plane at an angle to the longitudinal axis of 
the casing 68 with the bearing members being rotatably 
mounted on the cam plate 63 and positioned to engage respec 
tive outer ends of a plurality of piston members 65 
reciprocably mounted within cylinder forming bores 66 ex 
tending longitudinally into an elongated rotor or cylinder 
member 67 which is rotatably mounted within the casing 61. 

in the illustrated structure, the end head 62 has a flange 68 
engaging one end of the casing 61 for closing same. An end 
plate 69 engages the flange 68 to hold suitable bearing mem 
bers 70, as later described, within the end head 62. An end 
plate 71 engages and closes the other end of the casing 61. 
The end plate 69 and end head 62 are maintained in a closing 
relation with the one end of the casing 61 and the end plate 71 
is maintained in a closing relation with the other end of the 
casing 61 by a plurality of tie rods 72 extending therethrough. 
The cam plate 63 is canted at an acute angle with the lon 

gitudinal axis of the casing 61 and has a ring gear 73 adjacent 
the peripheral edge of the cam or wobble plate 63 for meshing 
with a ring gear 74 on an adjacent end and adjacent a 
peripheral edge of the rotor or cylinder member 67, thereby 
providing a positive driving connection between the rotor or 
cylinder member 67 and the cam or wobble plate 63. 

In the illustrated structure, the cylinder forming bores 66 
are recesses extending into the rotor or cylinder member 67. 
The bores or recesses 66 have an end recess 75 of reduced 
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diameter to form a socket for receiving one end of an elon 
gated spring 76. The other end of the elongated spring 76 is 
received within a recess 77 within the piston members 65 for 
urging same outwardly from the rotor or cylinder member 67 
thereby maintaining the piston members 65 in firm engage 
ment with the bearing members 64. 
A valve shaft 78, similar to valve shaft 32, it rotatably sup 

ported in the end plate 7 for supplying fluid to and receiving 
fluid from the bores 66 in the rotor 67 and for controlling the 
direction of rotation of the rotor 67 and the speed and torque 
produced by the rotation thereof. 
A power member 79, similar to power member 25, is 

rotatably supported in the bearing members 70 within the end 
head 62 and is operatively connected to the rotor 67 whereby 
the power member 79 is rotated by the rotor 67 when the 
modified hydraulic apparatus 60 is operated as a motor and 
the power member 79 rotates the rotor 67 when the modified 
hydraulic apparatus 60 is operated as a pump. 
FIGS. 4, 5 and 6 illustrate a further modified hydraulic ap 

paratus, such as a pump or motor 80, mounted within an elon 
gated, generally cylindrical, tubular casing 8 having an input 
or intake port 82 communicating with an input or intake chan 
nel 83 in the interior periphery of the casing 81 thereby defin 
ing an input or intake chamber. The casing 81 has an outlet 
port 84 also communicating with an outlet channel 85 within 
the inner periphery of the casing 81 thereby defining an outlet 
chamber. 
An elongated rotor or cylinder member 86 is concentric 

within and rotatably mounted within the casing 81 and has a 
plurality of circumferentially spaced cylinder forming bores 
87 extending longitudinally therethrough. A fluid or flow 
passage 88 extends between each of the cylinder forming 
bores 87 and an exterior periphery of the rotor or cylinder 
member 86 for communication with the respective intake and 
outlet channels 83 and 85. The channels 83 and 85 are con 
centric with the outer periphery of the rotor or cylinder 
member 86 for compactness of the casing 81 and smooth flow 
of the fluid through the further modified hydraulic apparatus 
80. 

End heads 89 and 90 close opposite ends of the casing 81, 
and one of the end heads, for example end head 90, has an ad 
justment disc 91 rotatably mounted therein with an axial shaft 
92 extending outwardly therefrom through a bore 93 in the 
one end head 90. The adjustment disc 91 has an annular 
recess 94 in an inner face thereof to rotatably support a cam 
plate 95, as by bearings 96 mounted therein. 
The cam plate 95 and a cam plate 97 which is rotatably 

mounted in the other end head 89 are normally canted at op 
posed but symmetrically, acutely angled relation with the lon 
gitudinal axis of the rotor or cylinder member 86 and with 
their respective inner or piston-engaging faces intersecting the 
longitudinal axis of the rotor or cylinder member 86 
diagonally and in opposed but symmetrical relation. The cam 
plate 97 has a shoulder 98 for engaging a bearing 99 mounted 
within an annular recess 100 in one end of the other end head 
89 for rotatably supporting same therein. 
A power member 101 extends outwardly from the shoulder 

98 and is rotatably supported in the other end head 89, as by 
bearings 102 mounted in an annular recess 103 in the other 
end of the other end head 89. A closure flange 104 engages 
the other end of the other end head 89 and has a central bore 
105 through which the power member 101 extends and the 
closure flange 104 has a plurality of circumferentially spaced 
bores 106 aligned with an equal number of bores 107 through 
a flange 108 at the one end of the other end head 89. Each of 
the bores 106 and 107 are aligned with respective threaded 
sockets 109 in the casing 81 whereby a tie rod 110 is mounted 
in each of the aligned bores and threaded sockets to secure the 
closure flange 104 in engagement with the other end of the 
other end head 89 thereby tightly closing same. 
The adjustment disc 91 and the cam plate 95 rotatably car 

ried therein are adjustable to position said cam plate 95 in a 
position parallel with the other cam plate 97 whereby when 
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6 
the modified hydraulic apparatus 80 is employed as a pump 
and it is desired to stop the pumping action thereof without 
stopping relative rotation of its parts, the adjustment disc 91 is 
rotated 180 whereby the cam plates 95 and 97 are parallel, as 
shown in FIG. 6. In this position, pairs of opposed pistons 1 a 
shift back and forth within the cylinder forming bores 87 with 
the turning of the rotor or cylinder member 86. However, 
there is no relative axial motion between the opposed pistons 
111 with the result that no pumping occurs even though the 
power member 101 continues to be driven, 

In the illustrated structure, the axial shaft 92 has a suitable 
handle 112 mounted thereon for turning the adjustment disc 
91 to vary the relation between the cam plates 95 and 97 
thereby adjusting the output of the modified hydraulic ap 
paratus 80 between the maximum output position and the 
parallel or idle position. 
The cam plates 95 and 97 each have ring gears 113 and 114 

respectively adjacent their respective peripheral edges for 
meshing with ring gears 115 and 116 on respective adjacent 
ends of the rotor or cylinder member 86thereby providing a 
positive driving connection between the rotor 86 and the wob 
ble or cam plates 95 and 97. A grooved recess or way 117 ex 
tends into a portion of the inner periphery of the casing 8i to 
provide clearance for the teeth forming the ring gear 114 dur 
ing turning of the cam or wobble plate 97. 

In the structure illustrated in FIGS. 4 and 6, the ring gear 
114 is flush with an upper portion of the inner periphery of the 
casing 81 and the way 117 extends around the lower portion 
of inner periphery of the casing 81. The end head 90 is sized to 
permit clearance for the ring gear 13 during turning of the 
cam or wobble plate 95 while in the position shown in FIG. 4 
or the position shown in FIG. 6 or any position therebetween 
without the necessity of providing a grooved recess or way. 

It is to be understood that, while I have illustrated and 
described certain forms of my invention, it is not to be limited 
to these specific forms or arrangement of parts herein 
described and shown. 
What I claim and desire to secure by Letters Patent is: 
. A hydraulic apparatus comprising: 

a. an elongated tubular casing; 
b. end heads closing opposite ends of said casing; 
c. an elongated cylinder member rotatably mounted within 

said casing; 
d. a plurality of circumferentially spaced cylinder forming 

bores in said cylinder member with said cylinder forming 
bores extending longitudinally through said cylinder 
member; 

e. an elongated piston member mounted within each of said 
cylinders, said piston members each having at least one 
end thereof extending beyond one end of said cylinder 
member, said piston members each having a pair of op 
posed piston portions mounted within each of said cylin 
ders, said piston portions each having one end thereof ex 
tending beyond a respective end of said cylinder member; 

f. fluid intake flow means positioned for communicating 
with said cylinders during a portion of the rotation of said 
cylinder member for urging said piston members out 
wardly; 

g. fluid outlet flow means positioned for communicating 
with said cylinders during another portion of the rotation 
of said cylinder member for escape of fluid during in 
wardly movement of said piston members; 

h, a cam plate turnably mounted on one of said end heads 
and having piston-engaging portions arranged in a plane 
canted at an acute angle relative to the longitudinal axis 
of said casing, each of said end heads having a cam plate 
turnably supported thereon; 

i. said piston-engaging portions of each of said cam plates 
are a plurality of circumferentially spaced bearing mem 
bers rotatably mounted in each of said cam plates and 
positioned to engage said respective ends of said piston 
portions beyond said respective cylinders, 
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said bearing members at said cam plates are arranged in 
planes canted at opposed but symmetrically acutely an 
gled relation with the longitudinal axis of the cylinder 
member with said respective plane intersecting the lon 
gitudinal axis of said cylinder member diagonally and in 
opposed but symmetrical relation; 

k. gear means associated with said cam plate and said one 

l. 

2 
a. 

C 

d. 

end of said cylinder member and having meshing engage 
ment for turning said cam plate with said cylinder 
member, said gear means being associated with each of 10 
said cam plates and with opposite ends of said cylinder 
member, said gear means on said cam plates meshing with 
said gear means on said respective opposite ends of said 
cylinder member for turning of said cam plate with said 
cylinder member, said gear means urging each of said 
cam plates to follow the rotation of said cylinder member 
whereby said opposed piston portions of said piston mem 
bers are reciprocated toward and away from each other 
within said respective cylinders; 
a power member operatively connected to said cylinder 
member for transmission of rotary motion therebetween. 

. The hydraulic apparatus as set forth in claim 1 wherein: 
... said cylinder member has a central bore extending lon 
gitudinally therethrough; 

... said cylinder member has a fluid passageway extending 
between said central bore and each of said cylinder form 
ing bores, said fluid passageways communicating with 
said respective cylinders at a point between said opposed 
piston portions; 
said cam plates are maintained at fixed angular relation 
with the longitudinal axis of the cylinder member; 
said fluid intake flow means and said fluid outlet flow 
means include an elongated tubular valve shaft coaxially 
and rotatably mounted within said central bore and hav 
ing inlet and outlet flow passages extending longitudinally 
therethrough, said inlet and outlet flow passages being 
separated by a center wall member and each having a 
port communicating with a plurality of said fluid 
passageways in said cylinder member; and 
said valve shaft has adjustment means associated 

therewith for selectively positioning said inlet and outlet 
ports thereby controlling operation of the hydraulic ap 
paratus. 

. The hydraulic apparatus as set forth in claim 1 including: 
an adjustment disc turnably mounted within one of said 
end heads and having one of said cam plates rotatably 
supported thereon; and 
means associated with said adjustment disc for turning 
same between a maximum output position and an idle 
position, said maximum output position having said cam 
plates canted at an opposed but symmetrically acutely an 
gled relation with the longitudinal axis of said cylinder 
member, said idle position having said cam plates canted 
in a parallel relation whereby there is no relative axial 
motion between said piston portions. 

4. The hydraulic apparatus as set forth in claim 3 wherein: 
a. ... said power member is an elongated shaft extending out 

wardly from the other of said camplates whereby rotation 
of said cylinder member is transferred to said shaft. 

. The hydraulic apparatus as set forth in claim 3 wherein 
said fluid intake flow means and said fluid outlet flow means 
include: 
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an inlet flow channel in an interior surface of said tubular 
casing, said inlet flow channel being concentric with said 
cylinder member and extending around a portion of said 
interior surface of said tubular casing; 

b. an outlet flow channel in said interior surface of said tu 
bular casing, said outlet flow channel being concentric 
with said cylinder member and peripherally aligned with 
said inlet flow channel, said outlet flow channel being 
separated from said inlet flow channel and extending 
around an other portion of said interior surface of said tu 
bular casing; 
a fluid passageway extending between each of said 
cylinder forming bores and an exterior surface of said 
cylinder member; 

d, an inlet port extending through said tubular casing and 

6. 
communicating with said inlet flow channel; and 
an outlet port extending through said tubular casing and 
communicating with said outlet flow channel. 

6. A hydraulic apparatus comprising: 
a. an elongated tubular casing; 
b. end heads closing opposite ends of said casing; 
C. an elongated cylinder member rotatably mounted within 

said casing; 
d. a plurality of circumferentially spaced cylinder forming 

C. 
bores in said cylinder member; 
an elongated piston member mounted within each of said 
cylinders, said piston members each having at least one 
end thereof extending beyond one end of said cylinder 
member; 
fluid intake flow means positioned for communicating 
with said cylinders during a portion of the rotation of said 
cylinder member for urging said piston members out 
wardly; 

g. fluid outlet flow means positioned for communicating 
with said cylinders during another portion of the rotation 
of said cylinder member for escape of fluid during in 
wardly movement of said piston members; 

h. a cam plate turnably mounted on one of said end heads 
and having piston-engaging portions arranged in a plane 
canted at an acute angle relative to the longitudinal axis 
of said casing; 

i. said piston-engaging portions of said cam plate are a plu 
rality of circumferentially spaced bearing members 
rotatably mounted on said cam plate and positioned to 
engage said end of said piston members beyond said 
respective cylinders; 
said bearing members each including a pair of ears 
mounted on said respective cam plate and extending out 
wardly therefrom, an elongated axle rotatably mounted 
on said ears, and a roller mounted on said axle for engag 
ing said respective ends of said piston members beyond 
ends of said respective cylinders; 

k. gear means associated with said cam plate and said one 

l. 

end of said cylinder member and having meshing engage 
ment for turning said cam plate with said cylinder 
member, said gear means urging said cam plate to follow 
the rotation of said cylinder member whereby said piston 
members are reciprocated within said respective cylin 
ders; 
a power member operatively connected to said cylinder 
member for transmission of rotary motion therebetween. 


