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1. 
This invention relates to fluid operable appara 

tus and, particularly, t0 fluid operable pumps or 
motors. More particularly still this invention 
relates to vane type pumps or notors. 

It is a primary object of the present invention 
to provide a Vane pump or motor in which the 
wearing action which normally takes place be 
tween the ends of the said Vanes. and a cylinder 
within which they are movable is substantially 
eliminated. - 

It is another object of this invention to provide 
an improved construction for a Wane type pump 
or motor in which the Various components are 
readily manufactured to the necessary toler 
ances Without the use of Special and expensive 
Inmachinery. 

It is another object to provide a vane pump or 
motor structure in Which the bearing load of the 
wanes in the rotor is reduced thereby to inhibit 
sticking of the Vanes and excessive Wear. 

It is another object to provide a variable deliv 
ery Vane pump embodying the foregoing im 
provements. 
These and other objects and advantages will 

become more apparent upon reference to the foll 
lowing description taken in connection. With the 
accompanying drawings, in Which: 

Figure 1 is a longitudinal Section through a 
pump or motor constructed according to this in 
vention; 

Figure 2 is a transverse. Section through the 
pump Or.notor and is indicated by the line 2-2 
on Figure 1; 

Figure 3 is a sectional view indicated by the 
line 3-3 on Figure 2 and shows the port in the 
cylinder block; 

Figure 4 is a plan view taken over one of the 
vanes of the pump or motor showing its relation 
ship to the guidewalls on either side thereof; 

Figure 5 is a view of the piston-vane illustrat 
ing the action of the balancing Surfacesthereof; 

Figure 6 is a transverse view through a modi 
fied structure showing a reversible variable dis 
charge type of pump constructed according to 
this, invention; 

Figure 7 is a sectional view indicated by the 
line 7-7 on Figure 6 and shows a modified man 

...ner of...retaining the piston-vanes in their proper 
location; and 

Figure 8 is a plan view over the piston Waiae...in 
Figure 7 ShoWing its relationship to the guide 
walls on either side thereof. 

General arrangement 
A pump or motor constructed according to this 

invention comprises, generally, a casing within 
Which is rotatably mounted a rotor having bores 
therein for receiving reciprocating vane mem 
bers. The Vane. members-are, adapted to ride on 
the inner Surfaces of a cylindrically bored mem 
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ber which is eccentric With the said rotating 
member. 
In order to eliminate or inhibit the wearing of 

the Vanes where they contact the cylinder wall, 
the Vanes are provided with balancing areas, hy 
draulically connected So that the Vane is con 
tinuously in a state of hydraulic balance. When 
the Vane is passing through a Working zone and 
one side thereof is under working pressure and 
ithe other side.thereof is under suction pressure, 
a first balancing area, is hydraulically connected 
to the pressure side to balance off the thrust 
therefrom While a secondbalancing area is con 
-nected With the suction-side so that any thrust 
therefrom is balanced off. 
According to this invention, when the device 

is Operated as a pump, the vanes are maintained 
in contact. With the cylinder wall by centrifugal 
force, as the rotating member is driven. If the 
'device is to be operated as a motor it is necessary 
to urge the Vanes outwardly by suitable yielding 
means such as Springs, by hydraulic pressure or, 
by. a-mechanical actuator. 
The pump or motor may be made to have vari 

able displacement by-arranging the cylindrically 
bored member within the casing so that the rela 
tive eccentricity of the rotor and the cylinder 
bore-may be varied by any arrangement of suit 
able and Well known controls. 
The Vane members are preferably cylindrical, 

...thus simplifying the machining thereof and also 
: provide for a greater area of contact between the 
Said Vane members and the bores in the rotor 
Within which they reciprocate. This inhibits 
'Wear and provides for a more readily reciprocable 
Wae. 

Structural arrangement 
Referring more particularly to the drawings, 

the pump comprises a main body portion which 
is hollow to receive a rotor and which is also 
bored to receive an antifriction bearing 2 within 
which the said rotor is journalled. The body 
if is engaged by a cover plate or closure member 
f3 which is secured in place by any suitable means 
such as the screws f4. The member 3 may be 
flanged to provide a mounting base for the pump 
*and, to this end, may comprise the countersunk 
screw holes 5. Similarly to the body O, the 
*member 3 is bored to receive an antifriction 
bearing 6 which, together with the bearing 2 
serves as a Support for the rotor ft. The rotor 
if comprises a first member 7 which has integral 
therewith the trunnion portion 8 adapted to be 
received within the bearing 2 and, a second 
innenber 9 which has integral therewith the trun 
: raion portion 20 adapted to be received Within 
the bearing 6. The member 9 also comprises 
a shaft 2 which extends through an aperture 
-in the member 13 so that the rotor may be 
-driven from-any-suitablesource. 

  



2,545,288 
3 

The rotor members 7 and 9 are secured to 
gether by a plurality of screws 22 which paSS 
through the former and into threaded engage 
ment with the latter. Arranged between the 
members 7 and 9 is a block 23 having a plurality 
of shouldered bores 24 therein within which are 
slidably mounted a plurality of pistons or 
Vanes 25. 
The block 23 is machined so as to have parallel 

faces thereon. Which engage correspondingly ma 
chined faces on the members 7 and 9. Thus, 
When the block 23 is placed between the mem 
bers 7 and 9, and the latter are secured together 
by the screws 22, the said members are exactly 
and positively spaced apart. 

Disposed around the block 23 is a cylinder 
block 26 which has parallel faces thereon. Which 
exactly and slidably fit between the faces of the 
members 7 and 9. The block 26 is provided 
with an eccentric bore 28, as shown in Figure 2, 
and is, likewise, provided with the bores 29 on 
either side thereof adjacent the ports 30 and 3 
in the body 0. 

Referring to Figure 3, it will be noted that 
the ports. 29 are drilled passages which pass 
through the cylinder block thus communicating 
with the bore 28. The cylinder block is also pro 
vided with the reduced diameter bores 32, the 
function of which is to provide for a more or less 
gradual communication from the space between 
adjacent vanes and either the inlet or the outlet 
port of the body 0. 
The cylinder block 26 is retained against angul 

lar movement within the body ?o by a pair of 
threaded locating pins 2 which are threaded 
into the body to and engage apertures in the 
block 26. The block 26 is also engaged by ma 
chined shoulders on the body to and the member 
3 so that it is firmly and accurately retained 

in position axially of the pump casing. 
Referring to Figure 2, the rotor preferably ro 

tates in a counter-clockwise direction thus trans 
ferring fluid from the inlet port 30 to the dis 
charge or outlet port 3. In order to accommo 
date the fluid which leaks from the pumping zone 
into the body 0, the bores 33 are provided in 
the block 26 which communicate between the inlet 
port 30 and the interior of the body O. The 
Suction created within the inlet port thus draws 
the fluid from the casing into the said inlet ...: 
port. It will be understood that other means 
could be provided for draining the casing O. 

Referring to the vanes 25, these will be seen 
in Figure 2 to comprise substantially cylindrical, 
shouldered or stepped members adapted to fit 
within the shouldered bores 24. The vanestermi 
nate at their upper ends in a double beveled 
peaked portion as at 34 so that a line contact 
exists between the said vane and the bore 28 of 
the block 26, and at their opposite ends in a 
Cylindrical projection of smaller diameter than 
the shouldered portion thereof which is slidably 
received in the relatively reduced portion of the 
bores 24. A bore 35 connects between one side 
of the peaked portion 34 and the lowermost area. 
36 of the cylindrical projection of the vane, while 
a bore 3 connects from the other side of the 
Said peaked portion to the shouldered or stepped 
area, 38 of the vane. The areas 36 and 38 are so 
proportioned as to be equal and, therefore, each 
equal to one-half of the proejcted area, of the 
end of the vane. 

Referring to Figure 4, it will be seen that the 
diameter of the shoulder portion of the vanes 
25 is greater than the distance between the mem 
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4. 
bers T and 9. The vane is provided with flats 
39 on either side thereof which engage the facing 
surfaces of the members 7 and 9 and thereby 
retain the said vane against rotation while simul 
taneously providing a seal against leakage from 
one side of the vane to the other. It will be 
apparent that the flats 39 are effective to guide 
the vane only during the starting period of the 
rotor. After the vanes are in engagement with 
the cylinder bore 28, the engagement of the peak 
34. With the bore 28 is effective to maintain the 
vanes against rotation. 

Referring to Figure 5, the action of the balanc 
ing areas of the vane 25 is illustrated. In this 
figure it is assumed that the left side of the vane 
is in a pressure zone while the right side thereof 
is in a suction zone. The thrust on the left 
side of the vane is indicated by the Solid arrows 
While the pressure on the suction side is indicated 
by the dotted arrows. The preSSure from the 
pressure side is communicated through the bore 
35 to the lower area, 36 of the cylindrical projec 
tion which, being equal to the projected area of 
the upper end of the vane to the left of the peak 
34, balances off the thrust therefrom. Likewise, 
any pressure standing on the right Side of the 
end of the vane Will be communicated through 
the bore 37 to the stepped area, 38. The area, 38 
being effectively equal to the area of the right 
side of the end of the vane, any thrust on the 
vane due to suction pressure is completely bal 
anced out. It will be apparent that the Vanes 
are in a continuous state of full hydraulic bal 
ance axially. The thrust of the vanes against 
the block 26 Will, therefore, be equal to the centri 
fugal force created by the rotation of the rotor. 
This centrifugal force, while sufficient to main 
tain the vanes in contact with the cylinder wall, 
is not sufficient to promote undue wear or scor 
ing between the vanes and the cylinder bore. 
The side thrust on the vanes due to the fact 

that pressure stands on one side thereof is car 
ried by the cylindrical Surface of the vane and 
the bore in which it reciprocates. It Will be 
apparent that the method of this invention of 
providing cylindrical vanes is of distinct advan 
tage as regard this side thrust. The side thrust 
which is developed on the vanes is distributed 
over a substantially greater area than would be 
true if the vanes were fiat. The unit compres 
sive stress developed in the vane and the bore 
over the bearing area is thus substantially less 
than that ordinarily encountered in vane pumps. 
This reduces wear and promotes the free recipro 
cation of the vane within the bore. Also the 
machining of cylindrical bores and cylindrical 
vanes to any degree of fit is much more readily 
accomplished than in the case of flat vanes and 
slots. 
While the block 26 is shown in Figure to be 

retained between shoulders on the body to and 
the cover plate 3 with sealing members indicated 
at 40 disposed therebetween, it will be apparent 
that other methods of supporting and sealing the 
block 26 are equally effective. Also, it Will be 
noted that the block 26 may be rotated through 
180° by removing the pins 27, so that, with the 
Sane direction of rotation, the pump will deliv 
er preSSUre fluid from the port 30. instead of the 
port 3. 

Referring to Figure 6, an arrangement is shown 
whereby the pump may be made variable de 
livery. This is accomplished by arranging the 
block 26 within the casing fo in such a manner 
that the eccentricity of the cylinder bore 28 rela 



5. 
tive to: the rotor is may be: varied. Suitable 
control means such as: the rods. ... and 42 are: 
provided which extend through apertures in the 
casing 0 for shifting the block 26. The rods: 4f. 
and 32 may be attached to: any Suitable: manual 
or automatic control means so. that the delivery. 
of-the-pump may be selectively:Varied in respons? 
to any given stimulus. 
In order to provide fluid communication. be-, 

tween the bore 28 and the ports 3 and 3i in the 
pump. casing, there: are: provided the fatº, por 
tions 43 and 44, within the said casing which en 
gage the flat portions 45 and Si on the block 
26. The flats 43, to 46, inclusive, are so machined 
that the block 26: exactly and slidably fits, be 
tween-the-flats on the casing: 0 thus...inhibiting 
leakage therebetween. 
The block 26 is provided with the bores 29. and 

32 as in the case of the block 26 in Figure 2. It 
will be apparent that the block 26 may be moved 
by the rods, 4 and 42 from a position of full de 
livery in one direction through neutral into a 
position of full delivery in the opposite direction. 

() 
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Referring to Figure 7, the manner in which the 
block 2S is retained within the:casing is shown. 
The casing. -o- is provided with a shoulder 47 
which slidably engages the block 26 on one side. 
The other side of the block 26 is engaged by a 
Surface 48 on-the-member-f3, the latter having a 
Second-shoulder- 49-thereon. Which abuts a Second 
shoulder 56: in the casing- fo: The engagement 
of the shoulders 49-and-59-opposes the shoulders 
4 and 48. So that the block 26 exactly and slid 
ably fits: therebetween: 
Also shown in Figures 6 and 7 is a modified 

wane structure wherein the flats on either side 
of the vane are eliminated and the Orientation 
of the vane is-Secured by means-of-a pin 5 i Which 
is Set in a disilled hole-in ther bottom of the bore 
24 and eccentrically located with, respect to said 
bore and extends into a hole 52 in the vane 25. 
The pin 5 angularly locates the vane 25 so that 
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When the latter moves outwardly due to cen 
trifugal force the peaked portion 34 engages the 
cylinder bore 28-in a proper-manner. 
A plan view of the vaine is shown in Figure 8 

and indicates the eccentric location of the pin 5 
and the relationship of the vane 25 With the 
rotor members fi and 9. 

It Will be apparent that various modifications 
may be made in the arrangement and construc 
tion of this device without in any way departing 
from the spirit of this invention. 

Accordingly, it will be understood that we wish 
to comprehend Such modifications and Substitu 
tion of equivalents as may be considered to come 
Within the Scope of the appended claims and the 
invention. 

Having thus fully described our invention, what 
We claim as new and desire to secure by Letters 
Patent, is: 

1. In a vane pump, a cylinder block having a 
bore therein, inlet and Outlet means for said bore, 
a rotor rotatable within said bore, flanges on said 
rotor adapted continuously and slidably to en 
gage said cylinder block on either side thereof, a 
plurality of shouldered bores in said rotor, a plu 
rality of vanes having inwardly facing shoulders 
slidably mounted in said bores, said vanes having 
transversely beveled outer ends thereon, means 
comprising flats on opposite sides of said wanes 
in engagement with said flanges for retaining 
Said Vanes against rotation relative to said rotor 
each vane including, channel means hydrauli 
cally connecting one side of said beveled end 
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6 
portion with the shoulder of said vane and other 
channel mean S. hydraulically Connecting the: Op 
posite side of said beveled end portion. With the 
Opposite end of said vane. s 

2: AS', an article of manufacture, a vane for 
fluid operable pumps or motors: comprising a 
Substantially: cylindrical members having a dou 
ble bevel on one end: thereof, a cylindrical pro 
jection on the other, end thereof of Smaller diam 
eter than the body, portion of said member, said 
cylindrical projection defining with the body por 
tion of said member a shoulder facing toward the 
Cylindrical projection, and channel means hy 
draulically connecting one side of said beveled 
portion. With the shoulder and the others side of 
Said beveled: portion: with the end of said, pro 
jection, the end of said projection and said 
shoulder having Substantially equal areas; 

3. As an article of manufacture, a vane for 
fluid operable pumps or motors comprising, a 
cylindrical member having a step thereon facing 
toward one end of said member and formed with 
a double. bevel on the opposite end thereof, at 
least. One flat portion on said opposite end at 
right. angles to said beveled portion, and chian 
nels, extending through said member and con 
necting one side of said bevel with the step on 
Said member and the other side of said bevel 
With the first-named end of said member, said 
Step alind said: first-named end; having substan 
tially equal area.S. 

4. In a rotary. Vane-type pump; a cylinder hav 
ing inlet and outlet ports therein; a rotor ro 
tatable within Said cylinder and formed with a 
plurality of cylindrical radially disposed vane 
receiving chambers, each of the wane-receiving 
chambers of Said rotor comprising an outer bore 
and a relatively reduced inners bore providing-an 
inward- continuation- of the outer- bore; a plu 
rality of shouldered vanes slidably carried with 
in the chainbers of said, rotor in close-fitting 
relation. to the walls of said bores, each of said 
Vanes being formed with an inner cylindrical 
end portion extending within the inner bore of 
Said chamber, and terminating, in a flat pres 
Sure-responsive area, an intermediate diametri 
cally enlarged cylindrical portion slidably posi 
tioned within the outer bore of said chamber 
and defining a pair of relatively opposed pres 
Sure-responsive areas, and a cylindrical outer 
end portion terminating in a pair of angularly 
related pressure-responsive areas, the angularly 
related areas on the outer ends of said vanes 
merging to form a peak on said vanes for wip 
ing engagement with said cylinder, a first chan 
nel in each of Said vanes extending through 
the intermediate cylindrical portion thereof to 
establish communication between one of the said 
pair of angularly related areas disposed at the 
Outer end of Said vane and the inner area of 
the said pair of opposed pressure-responsive 
areas defined by the intermediate cylindrical 
portion of said vane, and a second channel ex 
tending through each of said vanes and estab 
lishing communication between the other of said 
pair of angularly related areas on the outer end 
of the vane and the flat pressure-responsive 
area on the inner cylindrical portion of the vane, 
the various pressure-responsive areas of each 
Vane being sized to provide for the equalization 
of fluid pressures acting thereon whereby to 
maintain Said vanes in a state of pressure equi 
librium at all times during the operation of said 
OUIO. 
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. 5. In a rotary vane-type pump; a rotor formed 
With a plurality of radially disposed Stepped 
cylindrical vane-receiving chambers formed 
with inner and outer bores of different diam 
eters; and a plurality of vanes freely recipro 
cable in Said chambers and each comprising a 
body of substantially circular transverse CrOSS 
Sectional configuration formed intermediate its 
ends with a diametrically enlarged cylindrical 
portion disposed in wiping engagement with the 
walls of the Outer bore of its chamber and de 
fining on said body a pair of oppositely dis 
posed fluid pressure-responsive faces, Said body 
terminating at one end in a third pressure-re 
Sponsive face and at its opposite end in a Sec 
ond pair of angularly related pressure-respon 
sive faces, a first channel in said body extending 
from a point adjacent to one of said Second 
pair of angularly related faces to the third pres 
Sure-responsive face, and a Second channel in 
said body extending through the diametrically 
enlarged portion thereof on the side adjacent 
the other of Said Second pair of angularly re 
lated faces, the various pressure-responsive 
faces of Said body being arranged to maintain 
said vanes in a State of pressure equilibrium 
when said rotor and vanes are operatively po 
sitioned in a pump. - 

6. In a vane pump, a cylinder having inlet and 
outlet means, a rotor rotatable within said cyl 
inder, a plurality of Substantially radial shoul 
dered bores in Said rotor, a plurality of wanes 
slidably mounted in Said shouldered bores and 
each having a shoulder formed With a Surface 
facing toward the center of said rotor, said vanes 
having beveled outer ends thereon, means asso 
ciated with Said vanes for retaining the same 
against rotation relative to said rotor so that 
said beveled end portion is retained substantially 
parallel to the axis of said cylinder, and chan 
nel means in each vane hydraulically connect 
ing one side of the beveled end portion thereof 
With the Surface of the shoulder facing the cen 
ter of Said rotor and the other side of said bev 
eled portion. With the opposite end of said vane. 

7. In a vane pump, a cylinder having a bore 
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8 
therein and inlet and outlet means for Said bore, 
a rotor rotatably supported within said cylinder, 
a pair of flanges attached to opposite sides of 
said rotor So as slidably to engage Said cylinder 
block on either side thereof, a plurality of Sub 
stantially radial shouldered bores in said rotor, 
said bores having a diameter slightly greater 
than the transverse distance between Said 
flanges, a plurality of Substantially cylindrical 
Shouldered vanes slidable in Said bores and haV 
ing flats formed on the opposite sides thereof 
So as to fit exactly and slidably between said 
flanges, the shoulder on Said Vanes facing in 
wardly, Said vanes having transversely beveled 
ends thereon, and channel means for each vane 
hydraulically connecting the opposite Sides of 
said beveled end portions with the opposite end 
of Said vane and With the said shoulder thereof. 

NORMAN F. MACMILLIN. 
HOWARD MI. PURCELI. 
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