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2 Claims. (C. 91-135) 
This invention ralates to hydraulically powered motors 

and more particularly to a hydraulic motor of the vane 
type. 
The invention has for an important object the provision 

of a hydraulic motor of the vane type embodying means 
for preventing the leakage of hydraulic fluid past the 
vanes during the operation of the motor. Another ob 
ject of the invention is to provide a hydraulic motor hav 
ing a rotor and a stator within which the rotor is rotatably 
mounted and including vanes movably mounted on the 
Fotor for radial movement in contact with the stater and 
means for equalizing the hydraulic pressure exerted on 
the vanes during the idiing movement of the vanes and 
for causing the exertion of a greater hydraulic pressure 
radially outwardly on the vanes than the pressure exerted 
radially inwardly thereon during the power transmitting 
movement of the vanes. 
A further object of the invention is the provision of a 

hydraulic motor of the vane type whose direction of ro 
tation may be reversed by reversal of the direction of 
flow of fluid through the notor. 

Another object of the invention is to provide a hy 
draulic motor designed especially for operation at widely 
varying speeds and fluid pressure conditions and having 
means for making use of the pressure of the operating 
fluid for preventing loss of power due to leakage of 
fluid between the rotor and stator of the motor. 
A further object of the invention is the provision of a 

hydraulic motor ef the type mentioned, which is of sim 
ple design and rugged construction, having few parts, 
which may be economieally manufactured, and in which 
the parts are easily replaced for purposes of maintenance 
and repair. 
The above and other important objects and advantages 

of the invention may best be understood from the fol 
lowing detailed description, constituting a specification of 
the same, when considered in conjunction with the an 
nexed drawings, wherein: 
FiGURE 1 is a side elevational view, on a reduced 

scale, illustrating a preferred embodiment of the motor 
of the invention; 
FIGURE 2 is a cross-sectional view, taken along the 

line 2-2 of FIGURE 1, looking in the direction indicated 
by the arrows, and showing details of structure of one 
part of the stator of the motor; 
FiGURE 3 is a cross-sectional view, taken along the 

line 3-3 of FIGURE 1, looking in the direction indi 
cated by the arrows and showing details of construction 
of the rotor of the notor and relationship, thereto of the 
fluid passageways of one part of the stator; 
FIGURE 4 is a view, similar to that of FIGURE 3, 

taken along the line 4-4 of FIGURE 1 shewing the 
relationship of the fluid passageways of the another part 
ef the stator of the motor to the rotor thereof; 
FEGURE 5 is a cross-sectional view taken along the 

line 5-5 of FIGURE 1, looking in the direction indi 
cated by the arrows, showing details of the internal struc 
ture of one of the stator parts of the motor; 
FEGURE 6 is a cross-sectional view, on a greatly en 

larged scale, taken along the line 6-6 of FIGURE 3, 
looking in the direction of the arrows, showing details 
of structure of the parts and the fluid pressure mecha 
nism by which the varies of the motor are operated; and 
FIGURE 7 is a perspective view of one of the vanes 

of the motor as illustrated in FIGURE 6, removed from 
the surrounding structure of the motor. 
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Referring now to the drawings in greater detail, the 

motor of the invention has a stator or housing made up 
of two outer, identical, disk-like parts 10 and 12, and 
a central, ring-like part 4 positioned between the parts 
15) and 12 to form a somewhat oval shaped, internal cav 
ity, generally indicated at 16 in which the rotor 18 is 
rotatably mounted. Each of the parts 10, 12 and 18 has 
a central opening therethrough, through which a drive 
shaft 20 is extended, which is splined or otherwise se 
cured to the rotor, as indicated at 22 in FIGURE 3, for 
rotation therewith, and which is freely rotatable relative 
to the stator. 
The parts 19, 2 and 4 are secured together, as by 

means of bolts 24 extending through suitable openings 
in the parts, suitable means, such as the gaskets 26 and 
28 being positioned between the parts to form fluid tight 
seals with the same. The gaskets. 26 and 28 are provided 
with elongated slots which register with the slots 36, 49 
and 42 when the notor is assembled. 
The paris ( and 12 are of identical construction, each 

having a passageway 33 which is internally threaded at its 
outer end for the connection thereto of a fluid pressure 
supply pipe 32 or a discharge pipe 34 through which fluid 
under pressure is supplied to or conducted away from 
the interior of the stator. Elongated arcuate slots 36 and 
38 are provided in each stator part 6 and 2 in com 
munication with the passageway 39 at positions to allow 
the inflow of fluid to the stator and the outflow of fluid 
erefrom at suitable locations in a manner to be herein 

after pointed out. Each of the stator parts 8 and 12 
also has additional elongated, arcuate slots 40 and 42 
therein which are in communication with the passageway 
39 through branch passageways 44, and which are for 
purposes to be hereinafter explained. 
The stator parts 10 and 12 may be provided with ex 

ternal, centrally located recesses 46 for the reception of 
suitable bearings, such as those indicated at 43, Sur 
rounding the drive shaft 23 to permit the shaft to rotate 
freely in the stator. 
The rotor 3 is of circular shape to fit within and ro 

tate in the cavity 16, to provide oppositely disposed, arcu 
ate, pressure chambers 52 within the stator exteriory of 
the rotor. The rotor is also of a thickness to closely fit 
between the gaskets 26 and 28 in sealing contact there 
with, so that the rotor may rotate within the stator with 
out leakage of the pressure fluid from the chambers 52 
past the rotor. 
The rotor is provided with a plurality of peripherally 

spaced, radially extending, external, cylindrical recesses 
56, whose inner ends are closed and whose outer ends 
open outwardly into external slots 58 of rectangular shape 
in cross-section. Movable vane elements, such as that 
generally designated 60, in FIGURE 7 are provided for 
the rotor 8, each of which has a cylindrical piston por 
tion 62 slidably fitted...into one of the recesses 56, and a 
vane portion 64 of rectangular shape in cross-section 
which is slidably disposed in the corresponding one of the 
external slots 58. The portio. 62 is provided with an end 
recess 66 in its inner end, as seen in FIGURE 6, in which 
a coil spring 68 is positioned which engages the piston 
and the bottom of the recess 56 to yieldingly urge the 
vane radially outwardly into contact with the surrounding 
wall of the stator part 14. Each vane element carries 
a roller 70 positioned for rolling contact with the sur 
rounding wall of the stator cavity 6. The vane portion 
64 of each vane element has passageways 72 and 74 
therethrough each of which is provided with a valve 76 
which functions to allow the flow of fluid from the cavity 
56 inwardly through the vane portion 64, but which pre 
vents the flow of fluid through the vane portion into the 
cavity 16. 
The combined areas of the vane portion 64, and cylin 
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drical portion 62 which is exposed to fluid pressure in 
the recess 56 and the slot 58, tending to urge the Vane 
radially outwardly into engagement with the surrounding 
wall of the cavity 16, is greater than the area of the vane 
which is exposed to pressure in the chamber 52 tending 
to rotate the rotor. Thus, one side face of the Vane in 
the chamber 52 will be exposed to the pressure of fluid 
entering the chamber through the inlet pipe 32, and the 
passageway 39 and elongated slots 36 and 38 associated 
therewith to apply a force to the vane tending to rotate 
the rotor. The duration of the application of rotative 
force to the vane is determined by the lengths of the slots 
36 and 38. All of the rollers 70 are held in rolling con 
tact with the surrounding wall of the cavity 16, during 
rotation of the rotor, by the coil springs 68, as each of 
the vanes reaches a position to allow the inlet pressure 
of fluid to enter the chamber 52 through one of the slots 
36, 38 to apply pressure to one side of the vane to apply 
a rotative force to the rotor, both of the slots 40 and 42 
will then be in communication with the inlet pipe to al 
low fluid under pressure to enter the recess 56, beneath 
the piston portion 62 and the slot 58 beneath the vane 
pressure 64 to apply a pressure to the vane tending to 
urge the vane radially outwardly, which is greater than the 
pressure exerted on the side surface of the vane tending 
to rotate the rotor, whereby the vane will be held against 
radial inward movement away from the surrounding wall 
of the chamber 52, to effectively prevent leakage of fluid 
past the vane during the power transmitting portion of 
its movement in the chamber. 
As each vane moves past the slot 36 or 38 in the cham 

ber 52, the inlet pressure applied thereto will be cut off, 
and the next vane will be in position for the application 
thereto of the inlet pressure to apply a rotative force to 
the rotor. 
The inlet pressure applied to the vane in the recess 56 

and slot 58, tending to urge the vane radially outwardly 
is applied only during the time that the vane is moving 
past the slots 40 and 42, and when the vane has moved 
past these slots, pressure in the chamber 52 may flow 
through passageways 72 and 74 into the slot. 58, beneath 
the vane portion 64, to equalize the radial inward and 
outward pressures exerted on the vane. The vane is then 
urged radially outwardly only by the pressure of the spring 
68. Thus, during the time that the rotative force is ex 
erted on the vane, the pressure exerted radially outwardly 
on the vane will exceed the pressure exerted thereon in 
the direction of movement of the vane, to hold the Vane 
in sealing contact with the stator to prevent leakage of 
fluid past the vane during the application of rotative force 
to the Vane. 
As soon as each vane passes one of the inlet slots 36 

and 38, the preceding vane will have moved to a posi 
tion to permit the outflow of fluid through one of the 
discharge slots, to exhaust fluid from the chamber 52. 

It will thus be apparent that the outward pressure ex 
erted on the vanes will be in excess of the inward pres 
sure exerted thereon only during the time that pressure 
is being applied to the vane tending to rotate the rotor, 
and during idling movement of the vanes, the vanes are 
urged outwardly only by the pressure of the coil springs 
68. Thus, the force required to hold the vanes in their 
retracted positions during idling movement of the vanes 
is reduced to a minimum, while at the same time the 
vanes will be securely held in sealing contact with the 
stator during the power transmitting portions of their 
movement. 

Because of the greatly improved sealing effect accom 
plished by the application of an outward force to the 
vanes in excess of the force tending to rotate the rotor 
during the power transmitting movement of the vanes, it 
will be apparent that the motor of the invention is particu 
larly suitable for use at relatively low speed, without 
loss due to leakage, and that the motor may be efficiently 
operated throughout a wide range of speeds. 
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It will, of course, be understood that the motor of 

the invention may be operated from any suitable source 
of fluid under pressure, such as an hydraulic pump of 
usual design, by which hydraulic fluid may be circulated 
through the motor, under the control of the usual valve 
mechanism. 

It will also be apparent that because of the symmetrical 
arrangement of the inlet and outlet passageways of the 
motor, the motor may be operated in either direction by 
merely reversing the direction of flow of the hydraulic 
fluid therethrough. 

It will thus be seen that the invention, constructed and 
arranged as described above describes an hydraulic motor 
of simple design and rugged construction having few parts, 
which is efficient in operation and in which the parts may 
be easily replaced for purposes of maintenance and repair. 
The invention is disclosed herein in connection with 

a certain specific embodiment of the same, but it will be 
understood that this is intended by way of illustration only 
and that various changes may be made in the construc 
tion and arrangement of the parts within the spirit of the 
invention and the scope of the appended claims. 

Having thus clearly shown and described the inven 
tion, what is claimed as new and desired to secure by 
Letters Patent is: 

1. In a hydraulic motor a hollow stator having an in 
ternal peripheral wall, a rotor rotatably positioned in the 
stator and having an external peripheral wall located in 
radially inwardly spaced relation to said internal wall, 
peripherally spaced, radially extending, external recesses 
in the rotor, a vane movably disposed in each recess and 
extending radially in sealing contact with the rotor and 
stator to form a seal between said walls, means for ad 
mitting fluid under pressure into the stator between said 
walls at one location and for allowing the outflow of fluid 
from the stator between said walls at another location to 
apply a force to one side of each of said vanes during ro 
tation of the rotor in a direction to cause the rotor to ro 
tate, each of said vanes having a passageway opening into 
the interior of the stator on each side of the vane and lead 
ing to the interior of the recess radially inwardly of the 
Vane, a valve seat in each passageway through which 
fluid may flow through the passageway and valve means 
movably disposed in each passageway for movement to 
one position to close the seat against the outflow of fluid 
through the passageway and to another position to open 
the seat. 

2. In a hydraulic motor a hollow stator having an 
internal peripheral wall, a rotor rotatably positioned in 
the stator and having an external peripheral wall located 
in radially inwardly spaced relation to said internal wall, 
peripherally spaced, radially extending, external recesses 
in the rotor, a vane movably disposed in each recess and 
extending radially outwardly from the stator in sealing 
contact with the rotor and stator and with said internal 
wall to form a seal between the walls, each of said vanes 
having radially spaced, radially inwardly facing surfaces 
in the recess, inlet means for admitting fluid under pres 
sure into the stator between said walls at one location and 
outlet means for allowing an outflow of fluid from the 
stator between said walls at another location to apply a 
force to one side of each vane when the vane is between 
the inlet and outlet means to cause the rotor to rotate, 
each of said vanes having a passageway whose inner end 
opens into the recess through one of said faces and whose 
outer end opens into the stator between said walls at 
one side of the vane and another passageway whose inner 
end opens into the recess through the other of said faces 
and whose outer end opens into the stator between said 
walls at the other side of the vane, a valve for controlling 
the flow of fluid through each passageway to allow an 
inflow of fluid into the recess and to prevent the outflow 
of fluid therefrom, and means for admitting fluid under 
pressure from said inlet means into the recess radially 
inwardly of said faces during the application of such 
force to the vane. 
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