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United States Patent Office 2,856,861 
Patented Oct. 21, 1958 

2,856,861 
VANE FOR USE IN A ROTARY FILUD 

APPARATUS 

Cecil E. Adams, Columbus, and John R. English, Upper 
Arlington, Ohio, assignors, by mesne assignments, to 
American Brake Shoe Company, New York, N. Y., a 
corporation of Delaware, 

- Application September 9, 1955, Serial No. 533,304 
9 Claims. (Cl. 103-136) 

This invention relates to vanes particularly adapted for 
use in a rotary fluid apparatus such, for example, as a 
hydraulic motor or pump of the vane type. 
An object of the invention is to provide an improved 

vane particularly adapted for use in a rotary fluid ap 
paratus. , 
Another object of the invention is to provide improved 

construction in a vane particularly adapted for use in a 
rotary fluid apparatus which vane will be substantially 
completely hydraulically balanced when used in such 
apparatus, in other words, a vane which will not be urged 
radially outwardly against the cam ring apparatus by 
reason of hydraulic pressure behind the vane. 
The foregoing object is accomplished by keeping the 

radially outermost end of the improved vane at an area 
Substantially equal to the area of the innermost end of 
the vane and interconnecting these vane ends by grooves, 
passages or bores in which fluid may pass to equalize 
fluid pressures at said opposite ends of the vane, and it 
is, of course, another object of the invention to provide 
an improved vane including this structure. 

Further objects and advantages of the present invention 
will be apparent from the following description, refer 
ence being had to the accompanying drawings wherein a 
preferred form of embodiment of the invention is clear 
ly shown. 

In the drawings: 
Fig. 1 is a vertical longitudinal sectional view taken 

through the fluid pressure energy translating device form 
ing the subject matter of the invention; 

Fig. 2 is a vertical transverse sectional view taken 
through the device on the plane indicated by the line 
II-II of Fig. 1; - 

Fig. 3 is a similar view taken on the same plane but 
in the direction of the arrows III-III; 

Fig. 4 is a detail sectional view on an enlarged scale 
taken through a portion of the rotor and one of the vanes 
carried thereby; 

Figs. 5 and 6 are perspective views of the fluid pres 
sure energy translating device with a portion of the cas 
ing removed to show the relation of interior structure and 
external indicia. 

This application is a continuation-in-part of our co 
pending application Serial No. 226,844, filed May 17, 
1951, now Patent No. 2,762,312 dated September 11, 
1956, for a “Vane Type Pump.” 

Referring more particularly to the drawings, the pump 
or fluid motor, formed in accordance with the invention, 
is indicated generally by the numeral 20. This device, 
which may be used either as a pump or motor without al 
teration, will for convenience hereinafter be referred to 
as a pump. It includes a casing 21 having three main 
parts. 22, 23 and 24. The part 22 will be hereinafter 
designated as the body, the part 23 will be designated as 
the cam ring, and the part 24 will be termed the cover. 
The body 22 has an inlet port 25 which communicates 
with a chamber 26. This chamber, in turn, communicates 
at diametrically opposed points with ports 27 which open 

5 

O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
to a side wall of the body 22, this side wall being formed 
for engagement with the complemental side wall of the 
can ring 23. The opposite side wall of this ring is formed 
for engagement by the complemental wall of the cover 
24. These three parts are secured in assembled relation 
ship by bolts 28, the inner wall of the cam ring forming 
a substantially elliptical rotor chamber 30. The ports 27 
are disposed on opposite sides of this rotor chamber and 
will be hereinafter designated as inlet ports. From 
Fig. 2, it will be noted that these ports are arranged 
adjacent one end of portions of the peripheral wall of 
the rotor chamber which are spaced a greater distance 
from the axial center of the chamber than the other 
portions of the peripheral wall. It will also be noted 
from Fig. 2 that the elliptical chamber or the peripheral 
wall thereof has four portions which are arcuate, the 
radii for these portions extending from the axial center 
of the chamber. One of the important features of this 
invention is to generate these arcuate portions from a 
common center. The reason for this construction will 
be made apparent later. 
The cam ring 23 is provided with a plurality of open 

ings 3i to connect the inlet ports 27 in the body 22 with 
corresponding inlet ports in the cover 24. These inlet 
ports 27 have extensions, indicated by the numeral 32, 
which extend toward the cam ring and terminate in open 
ings 33 in the opposed side walls of the body and casing. 
These openings 33 will be designated hereafter as port 
extensions. Their purpose will be apparent from the 
following description. 
The cover 24 is provided with outlet ports 34 which 

are angularly displaced 90 from the inlet ports 27, ports 
34 also having port extensions 35 and communicating with 
an outlet 36. The ports 34 and 35 are connected also by 
openings in the cam ring with corresponding ports 34A 
and 35A formed in the body 22. The rotor chamber re 
ceives a rotor for transferring fluid from the inlet ports 
27 and extensions 33 to the outlet ports 34 and 34A, and 
extensions 35 and 35A. This rotor has a substantially 
circular body 37 which has a central opening formed 
with spline grooves for the reception of a similarly formed 
end of a shaft 38 which extends into the rotor chamber 
through a bearing chamber 40 formed in the body 22. 

This bearing chamber 40 is formed for the reception of 
inner and outer ball bearings 41 and 42, the former be 
ing disposed in engagement with a shoulder 43 formed at 
the inner end of the bearing chamber. The bearing 41 
is held against this shoulder 43 by a sealing sleeve 44, 
the bearing 42 being disposed in engagement with the 
outer end of the sealing sleeve. Bearing 42 is, in turn, 
engaged by a shaft seal assembly 45 which is held against 
the bearing by a tapered retaining ring 46, this member 
being disposed in a groove formed in the bcdy 22, the 
taper serving to urge the bearings and sleeve toward 
the shoulder 43. The sleeve 44 is grooved to receive 
gaskets 47, the sleeve and the gaskets serving to separate 
the inlet chamber 26 from the space 48 around the shaft 
38. The shaft 38 is supported for rotation by the inner 
races of the bearings 41 and 42, the outer end of the shaft 
projecting beyond the end of the body 22 and being 
formed for connection with a prime mover, not shown. 
The seal 45 is disposed between the bearing 42 and the 
outer surface of the body 22. 

This seal has a flexible member 50 which is resiliently 
held against the shaft to prevent the escape of fluid 
around the shaft. This flexible member projects in an 
angular direction, being shown in Fig. 1 as projecting 
toward the interior of the pump. Internal pressure in 
the pump will force this sealing member into fluid tight 
engagement with the shaft. With the seal disposed in 
the position shown in Fig. 1, the pump must be drained 
externally, that is, fluid escaping from the rotor chamber 
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to the space around the shaft must be drained to the 
exterior of the pump casing. To provide for this external 
draining, the casing is formed, substantially in registra 
tion with the inner end of the seal 45, with an annular 

... groove 51 which is connected by an angular passage 52 
with a pair of threaded ports 53 and 54. The port. 54 is 
'provided with a conduit for conducting the fluid drain 
age to a suitable point of discharge. If it is desired to 
drain the leakage internally, a plug 55, disposed in the 
port. 53, is removed and the conductor in port 54 is re 
placed by a suitable plug; fluid then may flow from the 
passage 52 into the inlet chamber 26 and be mingled with 
the fluid flowing through the inlet port to the pump. It 
will be noted that the body of the seal 45 has radially 
extending groove 56 to establish communication between 
the space around the shaft and the annular groove 51. 
When the pump is in operation, fluid seeping between the 
rotor and the chamber wall will be caused to flow along 
the shaft through the space between the shaft and the 
casing, or other parts, around the bearings 41 and 42, 
past the inner end of the shaft seal 50 and into the groove 
51 from which it will be conducted to exhaust either 
internally; or externally as above pointed out. 
be noted that, when the leakage is to be drained inter 
nally, the shaft seal 45 is reversed so that the flexible 
member 50 will extend toward the exterior of the pump 
and prevent the entrance of air into the casing due to 
the presence of subatmospheric pressure therein. The 
inner-end portion of the shaft 38 is formed with a pas 
sage 57 so that fluid seeping into the space at the inner 
end of this shaft may be conducted to the space in the 
sleeve 44 and be drained with the rest of the leakage. 
The rotor body 37 is provided with a plurality of cir 

cumferentially spaced, radially extending slots 58. These 
slots receive vane means, indicated generally by the nu 
meral 60, the vanes closely fitting the slots so that a 
minimum of fluid seepage will take place between the 
vanes and the slot walls. The vanes are of a transverse 
length sufficient to have sliding engagement at both ends 
with the opposed faces of the rotor chamber side walls. 
This sliding engagement is also designed to provide a 
minimum of leakage between the vanes and the walls. 
Each vane comprises a one-piece body of plate-like form 
with flat front, rear and bottom surfaces, 61, 62 and 63, 
respectively, the ends and the top surface of the body 
being grooved to provide spaced wall-engaging edges 
64. The groove in the top surface of the body is of 
such dimensions that the sealing edges 64 will be located 
on or subtsantially in alignment with the front and rear 
surfaces 61 and 62 of the vane body. By this construc 
tion, the top surface of the vane will present a pressure 
receiving area substantially equal to the pressure receiv 
ing area at the bottom or inner end 63 of the vane. 
When these areas are exposed to equal pressures, the 
forces of the fluid pressures tending to move the vane 
radially will be balanced. The presures on these areas 
are equalized by establishing communication between 
the spaces at the inner and outer ends of the vane. In 
the first place, the grooves in the end walls of the 
vane establish communication between the groove in the 
top wall and the inner portion of the slot for the vane. 
Additional communication is provided by forming the 
vane with one or more openings 66 which extend from 
the top or outer-end to the bottom or inner end of the 
vane. These openings are counterbored at their inner 
ends to receive coil springs 67, these springs also being 
disposed in sockets formed in the rotor body 37. The 
springs are provided to urge the vane bodies in a radial 
or outward direction and maintain the sealing edges 64 at 
the outer ends thereof in engagement with the peripheral 
wall of the rotor-chamber. Through the provision of the 
spaced sealing edges at the top and ends of each vane and 
the balancing of pressures at the top and bottom of the 
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4. 
vane, leakage from the space at the front to the space at 
the rear of the vane is minimized. A double seal with 
an intermediate pressure zone therebetween is provided. 
It will be obvious from Figs. 2 and 4 that, if outlet port 
or high pressure exists in front of the vane, it will have 
to pass two seals before reaching the inlet or low pres 
Sure which exists in back of the vane. In so moving, 
there will be a pressure drop from the higher pressure 
Zone to the space between the sealing edges 64 and a 
second pressure drop from this space to the lower pres 
sure zone. The efficiency of the seals provided by the 
edges 64 engaging the cam ring and the end walls of the 
rotor chamber will determine the pressure in the inter 
mediate pressure Zone between the sealing edges 64. 
iDuring the movement of a vane along the concentric 
arcuate portions of the cam ring, the intermediate pres 
Sure Zone will be sealed from the other pressure zones 
in the manner described hereafter. 
The rotor chamber forming surfaces of the body 22 

and cover 24 have bearing plates 69 secured thereto for 
engagement with the sides of the rotor body. These bear 
ing plates are formed from a suitable bearing material 
to minimize wear. The cam ring, as shown in Fig. 1, is 
held in engagement with the body 22 by bolts 68 which 
are disposed on opposite sides of the cam ring. These 
bolts permit the bolts 28 to be removed whereby cover 
24 may be separated from the casing without the cam 
ring being displaced. The bolts 68 may then be removed 
and the cam ring reversed, that is, the side formerly 
engaged by the cover 24 being disposed in engagement 
with the body 22 and vice versa. When this reversal is 
made, the lower portion of the cam ring is moved to the 
top. The purpose of this arrangement will be apparent 
later. When the cam ring is reversed, the longitudinal 
axis of the elliptical chamber will be shifted from its 
angular position relative to the vertical, as shown in 
Fig. 2, to a similar angular position on the opposite side 
of the vertical. This shifting of the cam ring will then 
dispose the pumping chambers formed by the ends of 
the ellipse between the inlet ports 27 and the outlet port 
opposite that which previously communicated with the 
particular pumping chambers. The rotor may then be 
revolved in the opposite direction to cause fluid to flow 
through the device in the same direction as previously. 

This device, as previously mentioned, will serve both 
as a fluid motor and as a pump. The working parts may 
be revolved in either direction with the cam ring as 
shown or reversed without dismantling or altering the 
pump in any way. However, when the rotor is re 
volved in one direction, fluid will flow through the device 
in a predetermined direction. If the rotor - is then re 
volved in the opposite direction without reversing the 
cam ring, the direction of fluid flow through the casing 
wiil also be reversed. If it is desired to reverse the di 
rection of rotation without reversing the direction of fluid 
flow through the casing, the cam ring must be reversed 
as above described. The device is provided, as shown in 
Figs. 5 and 6, with indicia to show the direction offilid 
flow for each direction of rotation of the shaft. This in 
dicia comprises the abbreviation “Rot.” with oppositely 
extending arrows at the ends thereof, as at 70 on the 
casing to show clockwise and counter-clockwise direc 
tions of rotation, and the word "Flow” with oppositely 
directed arrows, as at 71 and 72 at two places on the 
cam ring, the arrows registering with the arrows on the 
casing and serving to show the direction of fluid flow 
through the casing for each direction of rotation of the 
shaft. Two sets of indicia are provided on the cam ring, 
one set being disposed adjacent to and cooperating with 
the indicia on the casing in one position of the cam ring 
and the other set being so disposed and used when the 
cam ring is reversed, as described. It will be noted that 
the arrows are reversed in the sets. With this indicia, an 
observer can tell at a glance which direction fluid will 
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flow through the casing when the shaft is revolved in a 
selected direction. 
The above described features of the cam ring are 

claimed in a copending application Serial No. 533,294, 
filed September 9, 1955, by Darby B. Neff, for a “Vane 
Pump.” 

It will be noted from Fig. 3 that the inlet and outlet 
ports and extensions are provided with bleed slots 73 ex 
tending in opposite directions from the ends thereof, the 
slots 73 terminating in sharp pointed extremities. These 
slots permit, communication between the spaces between 
the vanes, the spaces between the sealing edges on the 
vanes, the vane slots and the inlet and outlet ports to be 
relatively gradually established to eliminate shock and 
and noise resulting therefrom. The ends of adjacent 
bleed slots are spaced circumferentially to provide sealing 
areas 74 on the side walls of lengths at least equal to 
the angular distance between adjacent vanes in the rotor, 
These sealing areas permit the vane slots and the spaces 
between the sealing edges on the vanes to be sealed from 
the spaces at the sides of the vanes and from the inlet 
and Outlet ports. These sealing areas provide inter 
mediate pressure zones including the inner end portions 
of the vane slots, the spaces at the ends of the vanes, the 
passages in the vanes and the spaces between the sealing 
edges at the outer end of the vanes; fluid pressure will be 
the same in all portions of this zone. Since the outer 
ends of the vanes have the same area as the inner ends 
thereof, the vanes will be balanced by fluid pressure, a 
tendency to move outward being imparted by centrifugal 
force. This tendency is augmented by the springs 67. 
Due to the provision of the intermediate pressure zones, 
the leakage around the vanes from the space at one side of 
each vane to the space at the other will be minimized, the 
fluid having to pass two sealing edges. This construc 
tion increases the efficiency of the device both from a 
volumetric as well as a pressure standpoint. 

It will be noted from Fig. 2 that, when the vanes move 
from the concentric arcuate portion of the peripheral 
wall having the smaller radius to the other concentric 
arcuate wall portion, one of the sealing edges of the 
vanes will be spaced from the peripheral wall. At this 
time, however, the vane is exposed to the pressure in the 
inlet or outlet port and all edges of the vane will be ex 
posed to the same fluid pressure. It will be further ap 
parent that a fluid pressure balance on each vane is main 
tained continuously throughout the rotation of the rotor. 
When the vane registers with the inlet port, the pressure of 
the inlet port will be maintained completely around the 
edges of the vane. When the vane moves along the 
pumping Zone, the intermediate pressure will obtain on 
all the vane edges and, when the vane moves across the 
outlet port, all of the edges of the vane will be exposed 
to outlet port pressure. The vane will, therefore, be 
urged toward the peripheral wall only by centrifugal 
force plus the force of the springs 67. Through proper 
calculation and design, the most efficient spring force 
may be employed. Since only the spring force required 
will be used, wear on the cam ring by the vanes will be 
kept at a minimum and the life of the device will be 
increased. 

While the form of embodiment of the present inven 
tion as herein disclosed constitutes a preferred form, it 
is to be understood that other forms might be adopted, 
all coming within the scope of the claims which follow: 
We clairn: 
1. A vane for use in a fluid pressure energy translat 

ing device including a rotor chamber having spaced end 
walls, a peripheral cam ring wall and a rotor in said 
chamber including vane slot means, said vane including 
a body having front and rear surfaces adapted to seal with 
said vane slot, opposite ends adapted to seal with said 
chamber end walls, and outer end adapted to seal with 
said can ring wall, and an inner end adapted to be posi 

O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

6 
ing a groove extending throughout its length and termi 
nating at its sides in sharp edges, said sharp edges extend 
ing along and being formed in part by said front and rear 
vane surfaces and extending between the opposite ends of 
Said vane, said sharp edges and opposite vane ends defin 
ing an area equal to the area of the opposite inner end 
of said vane whereby equal fluid pressures acting on said 
inner and outer vane ends exert equal forces in opposite 
directions on said vane, and means in said vane for con 
ducting fluid between the inner and outer ends thereof 
for equalizing said fluid pressures. 

2. A vane for use in a fluid pressure energy translating 
device including a rotor chamber having spaced end walls, 
a peripheral cam ring wall and a rotor in said cham 
ber including vane slot means, said vane including a body 
having front and rear surfaces adapted to seal with said 
Vane slot, opposite ends adapted to seal with said cham 
ber end walls, an outer end adapted to seal with said cam 
ring Wall, and an inner end adapted to be positioned in 
Said vane slot, the outer end of said vane forming a 
groove extending throughout its length and terminating 
at its sides in sharp edges, said sharp edges extending 
along and being formed in part by said front and rear 
vane Surfaces and extending between the opposite ends 
of Said vane, said sharp edges and opposite vane ends 
defining an area equal to the area of the opposite inner 
end of said vane whereby equal fluid pressures acting on 
said inner and outer vane ends exert equal forces in 
opposite directions on said vane, and said opposite vane 
ends forming grooves connecting said inner and outer 
ends thereof for equalizing said fluid pressures. 

3. A vane for use in a fluid pressure energy translating 
device including a rotor chamber having spaced end 
walls, a peripheral cam ring wall and a rotor in said 
chamber including vane slot means, said vane including 
a body having front and rear Surfaces adapted to Seal 
with said vane slot, opposite ends adapted to seal with 
said chamber end walls, an outer end adapted to seal 
with said cam ring wall, and an inner end adapted to 
be positioned in said vane slot, the outer end of said 
vane forming a groove extending throughout its length 
and terminating at its sides in sharp edges, said sharp 
edges extending along and being formed in part by said 
front and rear vane surfaces and extending between the 
opposite ends of said vane, said sharp edges and opposite 
vane ends defining an area equal to the area of the op 
posite inner end of said vane whereby equal fluid pres 
Sures acting on said inner and outer vane ends exert 
equal forces in opposite directions on said vane, and a 
bore extending through said vane connecting said inner 
and Outer ends thereof for equalizing said fluid pres 
SS 

4. A vane for use in a fluid pressure energy trans 
lating device including a rotor chamber having spaced 
end walls, a peripheral cam ring wall and a rotor in said 
chamber including vane slot means, said vane including 
a body having front and rear Surfaces adapted to seal 
with said vane slot, opposite ends adapted to seal with 
said chamber end walls, an outer end adapted to seal 
with said cam ring wall, and an inner end adapted to 
be positioned in said vane slot, the outer end of said vane 
forming a groove extending throughout its length and 
terminating at its sides in sharp edges, said sharp edges 
extending along and being formed in part by said front 
and rear vane surfaces and extending between the op 
posite ends of said vane, said sharp edges and opposite 
vane ends defining an area equal to the area of the opposite 
inner end of said vane whereby equal fluid pressures 
acting on said inner and outer vane ends exert equal 
forces in opposite directions on said vane, said opposite 
vane ends forming grooves connecting said inner and 
outer ends thereof aiding in equalizing said fluid pres 
Sures, and a bore extending through said vane connect 
ing said inner and outer ends thereof for aiding in equa 

tioned in said vane slot, the outer end of said vane form- 75 lizing said fluid pressures. 
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-5. A vane for use in a fluid pressure energy trans 
lating device including a rotor chamber having spaced 
end walls, a peripheral cam ring wall and a rotor in Said 
chamber including vane slot means, said vane including 
a body having front and rear surfaces adapted to seal 
with said vane slot, opposite ends adapted to seal with 
said chamber end walls, an outer end adapted to seal 
with said cam ring wall, and an inner end adapted to be 
positioned in said vane slot, the outer end of said vane 
forming a groove extending throughout its length and 
terminating at its sides in sharp edges, said sharp edges 
extending along and being formed in part by said front 
and rear vane surfaces and extending between the op 
posite ends of said vane, said sharp edges and opposite 
Vane ends defining an area equal to the area of the op 
posite inner end of said vane whereby equal fluid pres 
Sures acting on said inner and outer varie ends exert 
equal forces in opposite directions on said vane, and a 
bore extending through said vane connecting said inner 
and outer ends thereof for equalizing said fluid pressures, 
said bore being adapted to receive one end of a spring 
and including shoulder means against which said spring 
end may bear. 

6. A vane for use in a fluid pressure energy trans 
lating device including a rotor chamber having spaced 
end walls, a peripheral cam ring wall and a rotor in said 
chamber including vane slot means, said vane including 
a body having front and rear surfaces adapted to seal 
with said vane slot, opposite ends adapted to seai with 
Said chamber end walls, an outer end adapted to seal 
with said cam ring wall, and an inner end adapted to be 
positioned in said vane slot, the outer end of said vane 
forming a groove extending throughout its length and 
terminating at its sides in sharp edges, said sharp edges 
extending along and being formed in part by said front 
and rear vane surfaces and extending between the op 
posite ends cf said vane, said sharp edges and opposite 
vatae ends defining an area equal to the area of the op 
posite inner end of said vane whereby equal fiuid pres 
Sures acting on said inner and outer vane ends exert equal 
forces in opposite directicns on said vane, said opposite 
vanc cads forming grooves contacting Said inner aid 
outer ends thereof aiding in equalizing said fiuid pres 
Sures, and a bore extending through said vane connect 
ing said inner and cuter ends thereof for aiding in equal 
izing said fluid pressures, said bore being adapted to re 
ceive one end of a spring and including shoulder means 
against which said spring end may bear. 

7. A vane for use in a fluid pressure energy translat 
ing device including a rotor chamber having spaced end 
walls, a peripheral cam ring wall and a rotor in said 
chamber including vane slot means, said vane including 
a body having front and rear surfaces adapted to seal 
with said vane slot, opposite ends adapted to Sea with 
said chamber end walls, an outer end adapted to seal 
with said cam ring wall, and an inner end adapted to be 
positioned in said vane slot, the outer end of said vane 
forming a groove extending throughout its length, the 
outer end of said vane terminating at its sides in sharp 
edges, said sharp edges extending along and being formed 
in part by said front and rear vane surfaces and extend 
ing between the opposite ends of said vane, said sharp 
edges and opposite vane ends defining an area equal to 
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the area of the opposite inner end of said vane where 
by equal fluid pressures acting on said inner and outer 
vane ends exert equal forces in opposite directions on 
said vane, and said opposite vane ends forming grooves 
connecting said inner and outer ends thereof for equa 
lizing said fluid pressures. 

8. A vane for use in a fluid pressure energy translating 
device including a rotor chamber having spaced end walls, 
a peripheral cam ring wall and a rotor in said chamber 
including vane slot means, said vane including a body 
having front and rear surfaces adapted to seal with said 
vane slot, opposite ends adapted to seal with said cham 
ber end walls, an outer end adapted to seal with said 
cam ring, wall, and an inner end adapted to be positioned 
in said vane slot, the outer end of said vane forming a 
groove extending throughout its length, the outer end of 
said vane terminating at its sides in sharp edges, said 
sharp edges extending along and being formed in part by 
said front and rear vane surfaces and extending between 
the opposite ends of said vane, said sharp edges and 
opposite vane ends defining an area equal to the area of 
the opposite inner end of said vane whereby equal fluid 
pressures acting on said inner and outer vane ends exert 
equal forces in opposite directions on said vane, said 
opposite vane ends forming grooves connecting said inner 
and outer ends thereof aiding in equalizing said fluid 
pressures, and a bore extending through said vane con 
necting said inner and outer ends thereof for aiding in 
equalizing said fluid gressures. 

9. A vane for use in a fluid pressure energy translating 
device including a rotor chamber having spaced end 
walls, a peripheral can ring wall and a rotor in said 
chainber including varie slot means, said vane including 
a body having front and rear surfaces adapted to seal 
with said vane slot, opposite ends adapted to seal with 
said chamber end walls, an outer end adapted to seal with 
said cam ring wall, and an inner end adapted to be posi 
tioned in said vane slot, the outer end of said vane form 
ing a groove extending throughout its length, the outer 
end of said vane terminating at its sides in sharp edges, 
said sharp edges extending along and being formed in 
part by said front and rear vane surfaces and extend 
ing between the opposite ends of said vane, said sharp 
edges and opposite vane ends defining an area equal 
to the area of the opposite inner end of said vane where 
by equal fluid pressures acting on said inner and outer 
vane ends exert equal forces in opposite directions on 
said vane, said opposite vane ends forming grooves con 
necting said inner and outer ends thereof aiding in 
equalizing said fluid pressures, and a bore extending 
through said vane connecting said inner and outer ends 
thereof for aiding in equalizing said fluid pressures, said 
bore being adapted to receive one end of a spring and 
including shoulder means against which said spring end 
may bear. 
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