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United States Patent Office 3,109,381 
Patented Nov. 5, 1963 

d 

3,109,331 
HYDRAULC WANE APPARATUS 

Charles A. Baker, R.D. 1, Canisteo, N.Y. 
Fied Alig. 4, 1958, Ser. No. 752,896 

4. Cairns. (C. 103-128) 
This invention relates to a hydraulic motor and pump 

or the like, and more particularly to a rotary variable 
volume vane pump and motor and controls therefor. 
The invention more especially has to do with a variable 

volume hydraulic rotary vane apparatus wherein the 
rotor assembly within the system cooperates with the 
housing structure to provide a control piston assembly ca 
pable of shifting the piston assembly to control the volu 
metric and pressure output when employed as a pump, 
or the output speed and torque when employed as a motor. 
The above and other novel features of the invention will 

appear more fully hereinafter from the following de 
tailed description when taken in conjunction with the ac 
companying drawings. It is expressly understood that the 
drawings are employed for purposes of illustration only 
and are not designed as a definition of the limits of the in 
vention, reference being had for this purpose to the ap 
pended claims. 

In the drawings wherein like reference characters indi 
cate like parts: 
FIGURE 1 is a longitudinal sectional view of the ap 

paratus in one form wherein certain of the moving parts 
are disposed externally of the piston assembly; 
FIGURE 2 is a longitudinal sectional view taken on the 

line 2-2 of FIGURE 1; 
FIGURE 3 is a fragmentary transverse sectional view 

taken on the line 3-3 of FIGURE 1; 
FIGURE 4 is a transverse sectional view taken on the 

line 4-4 of FIGURE 1; 
FIGURE 5 is a transverse sectional view taken on the 

line 5-5 of FIGURE 1; 
FIGURE 6 is a transverse sectional view taken on the 

line 6-6 of FIGURE 1; 
FIGURE 7 is a longitudinal sectional view of a modi 

fied form of the invention wherein the moving parts are 
within the piston assembly; 
FIGURE 8 is a longitudinal sectional view taken on the 

line 8-8 of FIGURE 9; 
FIGURE 9 is a transverse sectional view taken on the 

line 9-9 of FIGURE 7; 
FIGURE 10 is a transverse sectional view taken on the 

line 10-10 of FIGURE 7; 
FIGURE 11 is a transverse sectional view taken on the 

line 11-11 of FIGURE 7; 
FiGURE 12 is a transverse sectional view taken on the 

line 12-12 of FIGURE 7; 
FiGURE 13 is a fragmentary sectional view taken on 

the line 3-13 of FIGURE 7 showing relief ports; 
FIGURE 14 is a schematic control system for the ap 

paratus when employed as a pump; and 
FIGURE 15 is a schematic control system for the ap 

paratus when employed as a motor. 
Referring to FIGURE 1, there is shown a housing 

which may be formed of end members 29 and 22 and 
intermediate members 24 and 26, all of which may be 
held together by through bolts 28, strategically located 
as desired. The member 24 is provided with a recess 
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which is generally circular as at 30, and which has arcu 
ate opposed lands 32. Additionally cylindrical recesses 
34 and 36 are provided, which are coaxial and of the 
same radius as the lands 32. Such recesses are adapted 
to receive cylindrical rolls 38 and 40, each having op 
posed grooves 42 and 44 spaced 180°. The member 25 
is provided with a cylindrical aperture 46 in which is 
disposed a rotary cylindrical sleeve or shroud 48, having 
an internal cylindrical surface 50 of a diameter bearing 
a ratio to the diameter of said rolls 38 and 40 of 3 to 2, 
in the form shown. The surface 50 bears a tangential 
relationship with the rolls 38 and 40, the diameter of the 
surface 58 being three-fifths of the spacing between the 
axes of the rolls 38 and 40. 
The sleeve 48 and the cavity formed by the wall 30, of 

the member 24, is in effect a fluid pressure cylinder, with 
in which is disposed a piston comprising a rotatable mem 
ber 54 having a cylindrical exterior 56 of a diameter to 
closely fit within the shell 48. The rotatable member is 
provided with three ribs or vanes 58, 69 and 62 located 
120 apart, adapted to mesh with and coact with grooves 
42 and 44 of the rolls 38 and 49, and the internal wall of 
the sleeve member is provided with mating grooves 64, 66 
and 68 to receive said Vanes. Journalled on a hub exten 
sion 70 of the rotatable member 54, is a non-rotating 
member 72, the exterior surface of which is complemental 
to the recess 30, and the lands 32 thereof, the arcuate 
grooves 74 of the member 72 being also adapted to closely 
embrace the portion of the rolls 38 and 40 which project 
into the cylindrical bores 30. The hub extension is pro 
vided with a collar 76, which may be threaded on the 
hub. A thrust bearing 78 between the collar and non 
rotating member 72 is disposed in the recess 80 of the 
member 72. An annular face groove is provided with an 
annular thrust bearing 82 on the opposite side of the mem 
ber 72 to provide an anti-friction thrust bearing between 
the non-rotatable member 72 and the rotating mem 
ber 54. 
A shaft 84 enters the casing through the end wall 22, 

and is journalled therein, as well as in the end wall 20, and 
is provided with a splined connection 86 with the rotat 
able member 54, so that the members 54 and 72 may 
freely move axially, as a unit in the cylinder, the move 
ment being limited by the end wall 20 and the end wall 
88 of the sleeve or shell member 48. 
The rolls 38 and 40 are affixed to shafts 90 and 92 

journalled in and extending through the housing member 
26, and the ends of such shafts have affixed thereto gear 
wheels 94 and 96, which mesh with a gear blank 93 affixed 
to the outside of the end wall 88 of the shell or sleeve 
member 4S as by studs 100 and the gear is keyed to the 
shaft as at 91. The pitch circles of the gear 93, and the 
gear wheels 94 and 96 have a ratio of 3-2, and the num 
ber of teeth on the respective gear wheels bear a like 
ratio, The sleeve member 48 need not be rigidly fixed 
to the gear 98, or may be left free of the gear. In such 
case the sleeve is allowed to float, rotating with the rotor 
54, without strain. 
A thrust bearing 104 is provided between the end wall 

22 and the gear blank 98. Control fluid such as oil is 
admitted to the chamber 106 through a port 108 in the 
casing end wall 20. Control fluid such as oil is also ad 
mitted to the chamber 110 through a series of ports EE2 
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in the shell end wall 88, and gear 98, and the port 14 
in the end wall 22. The position of the piston may be 
varied by differential pressure in the chambers 106 and 
110, 
The cylindrical bore 30 is provided with keyways 116 

and 18, and the head end of the non-rotating member 
72 is provided with keys 20 projecting into said grooves, 
and the end Wall 20 is provided with clearance recesses 
122 for the keys. A can bar 126 affixed to the non 
rotating member 72, and projecting through a stuffing 
gland 128 in the end wall 20 is provided to indicate the 
position of the piston assembly at any time. Such bar 
126 is provided with a cam face 130, adapted to actuate 
a follower member 129 (whereby automatic controls re 
ferred to hereinafter may be employed. Seal rings 13. 
and 133 are provided in the cavity wall of casing mem 
ber 24, and the end of the piston member 54 respectively. 
The latter seal is provided with projections 135 mating 
with and sealing the grooves 64, 66 and 68. 

Ports 34, 136 138 and 140 lead to cavities 42, 144, 
146 and 48 adjacent to the contact area of the rolls 38 
and 40 with the member 54. Such cavities have an axial 
length corresponding to the length of the rolls 38 and 40. 
If rotation of the member 54 is in the direction of arrow 
A, and rotation of rolls 38 and 40 is in the direction of 
arrows B, the assembly will act as a hydraulic motor if 
oil under pressure is delivered to conduits 36 and 140, 
conduits 134 and 38 acting as exhausts. If power is 
applied to the shaft 84 to rotate the member 54 in the 
direction of arrow A, then the device acts as a pump 
delivering fluid under pressure through conduits 134 and 
138, conduits 136 and 140 then acting as intakes. 
The volume of the pump or the speed or torque of the 

motor may be varied by shifting the piston assembly 
within the cylinder. The assembly is shown in mid posi 
tion and the annular cavity, or the effective length of the 
vaines 58, 60 and 62 is the distance between the end face 
159 of the shell 48 and the end face 52 of the non 
rotatable piston member 72 (see FIGURE 1). Move 
ment of the piston assembly to the right decreases the 
volume, and if acting as a pump, the output is decreased. 
If acting as a motor, the speed is increased and the torque 
reduced for a given pressure input. Movement of the 
piston to the left increases the output when operating 
as a pump for a given speed, and decreases the speed 
With an increase in torque when operating as a motor. 
The rotor 54 and drums 38 and 40 have been shown 

with a diameter ratio of 3 to 2. Various ratios may be 
selected as desired. The drums 38 and 40, for example, 
could be one-half the diameter shown and provided with 
a single groove, and in such case the drums would rotate 
at double the velocity. The drums 38 and 40 may be 
of the same diameter as the rotor and rotate at the same 
Speed and be provided with three grooves. Various com 
binations may be employed as will be readily understood. 
While the piston assembly has been shown splined to the 
shaft, for control by differential pressure, the rotor 54 
of the piston assembly may be fixed to the shaft, and the 
position of the assembly can be varied mechanically by 
shifting the shaft, or the assembly can be moved by apply. 
ing axial pressure in either direction to the cam bar to 
shift the assembly. If the shaft be shifted for control, 
the key 101 to gear 98 will take the form of a spline. 

In the internal arrangement shown, the casing 200 has 
a drive shaft 202 extending therethrough, to which is 
keyed a sleeve member 204, closed at one end as at 205, 
that is rotatably disposed within the housing and which 
may be referred to as the rotor. There is provided a 
bearing 206 coacting between the housing and sleeve 204. 
The rotor. 204 is provided with three internal vanes 208, 
which mesh with the grooves 210 in the drums 212. The 
drums and grooves 210 have the same length as the vanes 
208. The drums 212 are fixed to their respective shafts 
24, which are journalled in a piston 216, that is slidably 
disposed within the housing 200. One end of the hous 
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4 
ing, internally, is generally cylindrical as at 218, there 
being provided arcuate bays 220 of a radius to closely 
receive the cylindrical drums 212. The cylindrical por 
tion 28 and the bays 220 extend to the end 228 of the 
sleeve member or rotor 204 at which point the internal 
diameter of the housing 260 increases to receive the rotor 
as at the annular shoulder, indicated at 221. Keyways 
222 receive key-like projections 224 on the left hand end 
of the piston 2i6, to prevent rotation of the piston 216 
in the casing 200, and the head end 226 of the block 216 
is shaped to slide in the cylindrical portion and bays. 
A Suitable seal 230 is provided to prevent leakage. 
The piston 216 may be made up of three parts dividing 

on parallel planes extending through the axes of the 
shafts 24. The outer parts 217 and 219 are affixed to 
the central member 25 of the piston 216, as by studs 
as indicated at 2:3. The parts 215, 27 and 219 have 
suitable cavities conforming to and adapted to receive the 
shafts 214 and their respective drums 212. 
The other end of the piston 216 is provided with a 

cylindrical bearing support 232, about which is journalled 
a sleeve 234, the external surface 236 of which includes 
three vane grooves 235 and is complemental to the in 
ternal surface 269 and vanes 208 of the left hand end 
of sleeve 204. A seal ring 238 having three teeth is pro 
vided. 
The sleeve 234 may be provided with thrust bearings 

237, disposed between collars 239 affixed upon the bear 
ing support 232 of the piston 216. The sleeve 204 is pro 
vided with elongated internal gear teeth 24) that are 
adapted to mesh with pinions 242 affixed to the ends of 
each of the shafts 214. The pinions have one-third the 
number of teeth of the internal gear 240 to assure coordi 
nation between the rotation of drums 22 and the sleeve 
24 so that their respective grooves 210 and the vanes 
208 will always mesh. 
The ratio of 3 to 1 is not necessary except in the form 

shown. Any ratio may be used as long as the small gears 
242 can be contained within the large gear 240 and pro 
vide the proper ratio in respect to the number of vanes 
268 used in member 284 and the corresponding number 
of grooves 210 in drums 212. 
The sleeve 232 is provided with a reduced external 

diameter portion 241 to clear the teeth 248. 
It will be seen from the foregoing that the piston 216 

With its drums, sleeve 234, and pinions are slidable as a 
unit within the sleeve 24 and the casing 200. As shown, 
the unit is located slightly to the left from one end of its 
length of travel, which length cannot exceed the length 
of the drums 212. As shown, the cross section of the 
effective length of each vane 208 is the product of the 
radial height of the vanes 208 and the portion thereof 
telescoped within the grooves 210. It will be understood 
that the portion telescoped may be increased by move 
ment of the piston unit to the right or decreased ap 
proaching Zero by movement of the unit to the left thus 
varying the effective length of the vanes 208. By mov 
ing the piston assembly, the volume of the pump or motor 
is increased or decreased. 

It will be seen that the peripheral chambers swept by 
the vanes 208 are formed by the annular shoulder 221, 
which is interrupted only by the drums 212, the end face 
243 of the sleeve 234, the portion of the internal cylin 
drical surface of the rotor 204 that is exposed between 
shoulder 221 and the end face 243, and the portion of 
the external cylindrical face of the piston, lying between 
the shoulder 221, and end face 243, such surface being 
interrupted at diametrically opposite points by the 
drums 212. 
The sleeve 204, at the left hand end, is provided with 

a multiplicity of radial ports 245 disposed in a plurality 
of rows extending parallel to the axis, and uniformly 
spaced around the circumference thus providing axially 
spaced circumferential rows. The rows are limited in 
length axially by the length of the vanes 208. The hous 
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ing has inlet and outlet cavities 246 and 248 of an axial 
width to embrace the ports of each axial row, and at 
least two such rows circumferentially. The cavity 246 
and adjacent cavity 243 on each side are spaced circum 
ferentially by a distance greater than the circumferential 
distance between adjacent rows of ports 245, to prevent 
possible bypass. 
The ports 245, except when opposite the cavities 246 

and 248, are blocked at their end by the sealing effect 
of the cylindrical internal wall of the housing 260. The 
cavities 246 and 248 lead to inlet and outlet connections 
247 and 249 in the bosses 25 and 253. 
To provide relief when the grooves 210 and vanes 208 

commence to mesh and immediately thereafter, small 
ports 269 and 262 connecting the arcuate corner 26, 
formed by the arcuate bays 220 and shoulder wall 22, 
are provided, as shown in FIGURE 13. Such ports ex 
tend to the cavities 246 and 243 respectively. The ends 
of said ports are normally closed off by the cylindrical 
periphery of the drum 22, and the end face 228 of the 
sleeve 264. 

Referring to FIGURES 14 and 15 there is shown dia 
gramatically the internal apparatus of FIGURES 7-13, 
although the same control may be applied to the form 
of FIGURES 1-6 as will readily appear. In each form 
of the hydraulic pump or motor, the piston assembly, 
54 and 72 of FIGURE 1, and 26 of FIGURE 7 is moved 
by varying the relative pressures in the end chambers 
such as 566 and 110, through admission or exhaustion of 
hydraulic fluid through the end ports 108 and 414. 
Movement of the assembly 216 is reflected by the move 
ment of the pin 300 in FIGURE 7, and movement of 
the corresponding pin 129 in the form of FIGURE 1, 
which constitute follow up means. With rotation of 
the parts in both forms in a clockwise direction as shown, 
(except FIGURE 6) the ports 134 and 38 of FIGURE 1. 
are pressure output, when operating as a pump, and the 
ports 249 of the form in FIGURE 7, see FIGURE 11, 
are pressure output. The ports 135 and 40 of FIGURE 
1 are intake ports, and the ports 247 are also intake 
ports during Such operation. 
When acting as a motor, the intake ports aforesaid of 

FIGURE 14 are pressure input ports, in FIGURE 15 
and the pressure output ports of FiGURE 14 become ex 
haust ports in FIGURE 15, rotation being in the same 
direction. The ports 34 and 138 will be connected to 
gether, and the ports 136 and 140 will be connected to 
gether, and the same is true of the two ports 247 and the 
two ports 249, which are connected together as shown 
diagramatically in FIGURES 14 and 15, by the conduits 
30 and 382. 
The control shown in FIGURE 14 is for operating the 

apparatus as a puimp, either as a constant volume pump, 
manually controlled, or a constant pressure pump auto 
matically controlled. For the purpose, a manual rotary 
control valve 334 is provided which may be turned to the 
left for constant volume output, and to the right for 
constant pressure output. Movement of the control 
valve 304 to the right, to the constant pressure position, 
is resisted by a lever 386, fulcrummed at 303. The lever 
engages an arnh 309 projecting from the valve rotor 310, 
and urges the valve to the neutral position shown from 
the constant pressure position by action of the compres 
sion spring 312. 
A floating equalizer bar 354 is provided, having one 

end yieldingly supported as at 3:8, and its other end 
actuated by the pin 300 in response to movement of the 
piston assembly 216. The equalizer bar is urged down 
wardly inwardly of its yieldingly supported end by the 
piston of a pressure cylinder 320, acting through a rod 
322, and movement of the equalizer bar intermediate the 
rod 322 and pin 360, either up or down, actuates a three 
way control valve 324, to admit fluid under pressure into 
the chamber 166, or the chamber 10 through conduits 
i8 and 4 respectively. 
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Assuming that it is desired to maintain constant pres 

sure output automatically, with the motor M driving the 
pump at uniform speed, the control 304 is moved to the 
right. The pump output pressure is thereby connected 
through conduit 300 through the valve port 326 to the 
conduit 328 leading to the cylinder 320. As pressure in 
creases in the output, the piston rod 322 is urged down 
wardly against the spring 321, shifting the valve 324 
downwardly to admit fluid to the chamber 110 to move 
the assembly 226 to the left, and decrease the volume 
output, with a resulting drop in pressure. As the assem 
bly moves to the left, the pin 300 lifts the end of the 
equalizer bar, raising the valve 324 to cut off the further 
supply of fluid to the chamber 110. Should the pressure 
drop, the spring 321 will move the rod upwardly, the 
pressure in cylinder 320 having decreased, and cause the 
valve 324 to apply pressure to the end chamber 106 to 
move the assembly 216 to the right and thereby increase 
the volume output and restore the pressure, the pin 360 
lowering as the assembly moves to the right to return the 
valve 324 to the neutral position, which will be hastened 
by the increase in pressure in the cylinder 320. The de 
gree to which the control 364 is moved to the right, varies 
the pressure on the spring 321, and thus the further the 
control 384 is moved to the right, the higher will be the 
constant pressure output. 

if it is desired to provide constant volume output, move 
ent of the control 304 to the left, relieves the cylinder 

328 of pressure by connecting the line 323 to the intake 
line. The arm 369, acting through lever 336 fulcrummed 
as at 332, will lift the rod 322, and lift the valve 324 to 
admit fluid to the end chamber 66 to increase the vol 
une. As the assembly 216 moves to the right the cam 
lowers the pin 380, and neutralizes the valve 324. If a 
further increase in volume is desired the control lever 304 
may be moved further to the left, If a decrease is de 
sired, reverse movement of the control lever 304 de 
creases the upward pressure on the spring 321, lowering 
the equalizer bar 344 to lower the valve 324 to admit 
fluid to the chamber 18 and thus move the assembly 
to the left, and decrease the volume. 

In the system shown in FIGURE 15, wherein the ap 
paratus operates as a motor, assuming a source of con 
stant volume and pressure, be supplied at P to the line 
362, movement of the control 304 to the right will apply 
pressure to the cylinder 320, which will in turn move the 
valve 324 downwardly to shift the assembly 216 to the 
right to decrease speed. The assembly on moving to the 
right lifts the pin 380 to neutralize the valve 324. Fur 
ther movement of the control 394 compresses the spring, 
tending to raise the valve 324, and move the assembly 
to the left to increase speed, the pin 300 lowering to nei 
tralize the valve 324. If a constant speed is required, 
Subject to manual control, movement of the control 334 
to the left, relieves cylinder 328 of pressure. Movement 
of the control to varying degrees to the left raises or low 
ers the rod 322 to raise or lower the valve 324. Upon 
lifting the valve 324, pressure is delivered to the chamber 
i8, to move the assembly to the left to increase speed. 
Movement of the assembly to the left raises pin 309 to 
neutralize the valve 324. Thus the speed is varied by 
the degree of movement of the control 324 to the left. 

it Will be seen that the control 364, acting either di 
rectly on the rod 321, or aided by pressure in the cylin 
der, provides with the follow up in 390, a differential actu 
ation of the valve 324. 

in both forms of the invention it will be seen that 
there is a member 54 or 204 having vanes thereon which 
may be referred to as the rotor, a shield or shroud mem 
ber such as 48, or 234 which rotates and which is com 
plemental to and adapted to telescope over the rotor, 
on relative axial movement between the two to change 
the active exposed portion of the rotor wanes, and that 
there are rotary abutments 33 and 49, or .222 and 2.É 2, 
which in either modification are located axially adjacent 
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the shield or shroud, and which have rolling contact with a 
portion or all of the rotor, and grooves 42 and 44, or 2:15, 
210 adapted to receive the rotor vanes on rotation there 
of past the rotary abutments and each form have means 
for rotating the rotary abutments in timed relation to the 
rotation of the rotor. The rotor 54 has a non-rotary 
back up plate 72 whose axial spacial relationship with 
respect to the rotor remains constant, and which has 
clearance grooves 32 for the rotary abutments 38 and 
40. Similarly the rotor 204 abuts against the annular 
face 221 of the casing 200 which face constitutes a back 
up plate, and the inside wall of the casing is provided 
with arcuate bays 220 to receive the rotary abutments 
212. Thus in the arrangement of FIGURES 1-6 inclu 
sive, the piston assembly comprises the rotor 54 and back 
up member 72, and move relatively to the rotary abut 
ments 38 and 40 and shield 48, which are mounted in 
the cylinder casing structure whereas in FIGURES 7-13 
inclusive the rotor and back up member are in effect the 
cylinder or casing, and the piston is comprised of the 
shield or shroud 234, and the rotary abutments 22. 
The axial position of the piston assembly in reference 

to the casing assembly in either modification determines 
the active length of the vanes of the rotor. 
The pump with the control of FIGURE 14, is adapted 

to be connected to the motor of FIGURE 15 by con 
necting the pump pressure output to the motor pressure 
input. It will be seen that a pump of the type described, 
whose pressure output is connected to the pressure input 
of a motor of the type described, with the pump output 
controlled manually at a constant pressure, and the motor 
controlled automatically at constant pressure, will trans 
fer energy to the motor at a substantially constant rate, 
providing an infinitely variable speed torque output of 
the motor. 
Although several embodiments of the invention have 

been illustrated and described, it is to be understood that 
the invention is not limited thereto. As various changes 
in the construction and arrangement may be made with 
out departing from the spirit of the invention, as will be 
apparent to those skilled in the art, reference will be had 
to the appended claims for a definition of the limits of 
the invention. 
What is claimed is: 
1. A rotary vane variable volume hydraulic displace 

ment apparatus, comprising a casing having an internal 
cylindrical cavity, a rotatable sleeve in one end thereof 
having a cylindrical surface, a piston assembly recipro 
catable within said cavity and sleeve, having a nonro 
tatable element and a rotatable element having a cylin 
drical surface, the latter telescopically disposed within 
said sleeve, complemental vane and groove means on the 
Surfaces of said rotatable element and sleeve, eccentri 
cally mounted rotatable cylindrical members grooved to 
mesh with said vane means tangentially disposed in re 
spect to the cylindrical surface of said rotatable ele 
ment, and driven in timed relation thereto, and means 
for admitting fluid pressure into said cavity and sleeve on 
opposite sides of said piston assembly to apply fluid pres 
sure directly to the opposite ends of the non-rotatable 
and rotatable elements of the assembly for hydraulically 
moving said piston assembly axially within said casing 
to vary the effective length of said vane means, said 
means including a three-way valve adapted to admit fluid 
pressure to said casing at one end or the other to move 
said piston assembly in one direction or the other, fol 
low up means actuated by axial movement of said assem 
bly in respect to said casing, control means, and means 
for actuating said valve in response to the differential 
actuation of said follow up means and said control means. 

2. A rotary vane variable volume hydraulic displace 
ment apparatus comprising, a casing having an internal 
cylindrical cavity at one end, a rotor within said cavity 
having a cylindrical exterior of lesser diameter than said 
cavity and having a plurality of vanes disposed in equally 
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3. 
spaced relation around its periphery of a radial height 
to SWeep a portion of said cavity, cylindrical recesses in 
said casing disposed tangentially in respect to the cylin 
drical rotor exterior, drums having cylindrical walls dis 
posed in said cavities, said drums having elemental 
grooves in their exterior complemental to said vanes, in 
Wardly extending arcuate lands formed in said cylindrical 
cavity in axial alignment with said drums and of a radius 
corresponding to the radius of said recesses, said lands ex 
tending from said drums toward one end of the cavity, 
an annular enlargement of said cavity extending from 
said drums to the other end of said cavity, an annular 
shroud rotatably mounted in said annular cavity having 
an inner surface complemental to said rotor and said 
wanes, and adapted for relative telescopic movement there 
with, a non-rotatable piston member disposed adjacent 
the land side of said rotor and having an exterior con 
tour complemental to said cylindrical cavity and the 
lands therein, means for keying said piston member 
against rotation, thrust bearing means for securing said 
piston member for axial movement with said rotor, and 
means for driving said drums from said shroud at a 
speed correiated to the speed of said rotor and shroud 
and dependent on the relative diameters of said rotor and 
drums, and the number of vanes and grooves thereof. 

3. A rotary variable volume hydraulic displacement ap 
paratus comprising a casing cylinder assembly, and a piston 
assembly mounted therein for axial movement relative to 
the casing assembly, one of said assemblies having a 
vaned rotor and a non-rotating back up surface in end 
abutting relation to the rotor, and the other assembly 
having an annular shield complemental to and adapted to 
telescope over varying portions of Said vaned rotor, to 
vary the exposed extent of said rotor, and an annular wall 
swept by the exposed portion of said vanes and having 
rotary abutment members projecting radially therethrough, 
said abutment members having vane receiving grooves 
and being adapted to roll upon the exposed portion of 
said rotor, means for admitting fluid under differential 
pressure to said casing cylinder assembly at opposite ends 
thereof to directly apply hydraulic pressure within the 
cylinder assembly to the vaned rotor and non-rotating 
backup surface to axially move the piston assembly there 
within to effect variation in the exposed unshielded por 
tion of said rotor, a three-way valve for admitting fluid 
under pressure to the opposite ends of said cylinder assem 
bly, and differential means including means responsive to 
the axial movement of said piston assembly within said 
cylinder assembly and a manual control for actuating 
said valve. 

4. A rotary variable volume hydraulic displacement 
apparatus comprising a casing cylinder assembly, and a 
piston assembly mounted therein for axial movement rela 
tive to the casing assembly, one of said assemblies having a 
Vaned rotor and a non-rotating back up surface in end 
abutting relation to the rotor, and the other assembly 
having an annular shield complemental to and adapted to 
telescope over varying portions of said vaned rotor, to 
vary the exposed extent of said rotor, and an annular wall 
swept by the exposed portion of said vanes and having 
rotary abutment members projecting radially therethrough, 
Said abutment members having vane receiving grooves 
and being adapted to roll upon the exposed portion of 
Said rotor, means for admitting fluid under differential 
pressure to said casing cylinder assembly at opposite ends 
thereof to directly apply hydraulic pressure within the 
cylinder assembly to the vaned rotor and non-rotating 
backup Surface to axially move the piston assembly there 
Within to effect variation in the exposed unshielded por 
tion of said rotor, hydraulic fluid inlet and outlet means 
for the rotor disposed on circumferentially opposite sides 
of each of said rotary abutment members, a three-way 
Valve for admitting fluid under pressure to the opposite 
ends of said cylinder assembly, and differential means in 
cluding means responsive to the relative axial movement 
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ibetween said assemblies, and a manual control, for actuat 
ing said valve, 
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