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Ferdinand M. Weyer, Detroit, Mich., assignor to 
Marine Products Company, Detroit, Michi, a 
corporation of Michigan 

Original application April 17, 1947, Serial No. 
42,168. Divided and this application Decem 
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UNITED STATES PATENT of FICE 

ber 26, 1950, Serial No. 202,715 
4. Claims. (C. 103-17) 

-- 

This invention relates to fluid pressure pumps 
Or motorS. 
One object of this invention is to provide a 

fluid pressure pump or motor having a rotor with 
Vanes of resilient material on a rotary shaft 
mounted in a casing having opposite inner end 
walls inclined toward one another at angles of 
slightly less than right angles to the axis of ro 
tation of the rotor shaft, the resilient vanes flex 
ing as they engage these inclined end walls so as 
to create a pumping action by forcing liquid out 
ward through an outlet port in the casing and 
drawing liquid inward through an inlet port in 
the casing. 
Another object is to provide a fluid pressure 

pump or motor of the foregoing character, 
wherein the vanes are preferably arranged in 
approximately V-shaped or herringbone forma 
tions on opposite sides of a central disc-shaped 
rib projecting radially outward from the hub of 
the rotor. 
Another object is to provide a modified fluid 

preSSure pump or motor having a casing and ro 
tor of the foregoing character except that the 
Vanes are Substantially straight in that they are 
Substantially perpendicular to the plane of the 
Central disc-shaped rib rather than inclined at . 
an angle thereto, as in the V-shaped or herring 
bone formations of the other form of the inven 
tion. 
This application is a division of my co-pend 

ing application Serial No. 742,168 filed April 17, 
1947, now Patent No. 2,573,819, for Rotary Pump 
Or Motor. 

In the drawings: 
Figure 1 is a central vertical longitudinal sec 

tion through a fluid pressure pump or motor, ac 
cording to one form of the invention; 

Figure 2 is a vertical cross-section taken along 
the zigzag line 2-2 in Figure 1, - 

Figure 3 is a horizontal section, With the rotor 
in top plan view, taken along the curved line 
3-3 in Figure 2, showing the flexing of the ro-. 
tor vanes against the inclined casing end walls; 

Figure 4 is a top plan view of a modified rotor 
with straight vanes removed from the pump or 
motor; and 

Figure 5 is a side elevation of the modified ro 
tor shown in Figure 4. 

Referring to the drawings in detail, Figure 1 
shows a fluid pressure pump or motor, generally 
designated 0, according to one form of the in 
vention and including a base with a central 
pedestal 2 having a horizontal bore 3 therein. 
Radiating outward from the central pedestal 12 

5 

() 
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2 
which forms a journal bearing for a shaft 4, is 
a cup-shaped housing or casing 5. The hous 
ing or casing 5 consists of a disc-like radial wall 
6 and a cylindrical axial wall 7 having a cy 

lindrical bore f8 therein closed by a disc-like 
end plate 9 bolted thereto as at 20. The end 
plate 9 is provided with a reduced diameter. 
portion 2 which extends into the cylindrical. 
chamber 8. . 
The housing or casing 5 has radially extend 

ing inlet and outlet ports 30 and 3 respectively 
(Figure 2) formed in radially extending bosses 
32 and 33 with threaded openings 34 and 35 to 
which the intake and discharge pipes are con 
nected. Mounted on the inner end of the shaft 
4 and splined thereto, as at 36 (Figure 1) is a 

rotor 37. The rotor 37 consists of an annular 
sleeve 38 which is bored and grooved to fit the 
Splines 36, and which has an annular ridge 39 
running around the central portion thereof. 
Mounted upon the sleeve 38, which is preferably 
of metal, is the hub 40 of the vane unit 4, which 
is formed of elastic deformable material, such 
as rubber or Synthetic rubber. The vane unit 
4 has a central disc-shaped rib 42 projecting 
outward from the hub 40, and the rib 42 car 
ries radially-extending vanes 43, also of elastic 
deformable material (Figure 4). The vanes 4e 
are preferably arranged in approximately V 
shaped or herringbone formations on opposite 
sides of the rib 42 and are cut away as at 44 
(Figure 1) where the disc-shaped rib 42 joins 
the hub 40. The gaps 44 between the vanes 43 
and the hub 48 provide flexibility for the flexing 
of the vanes. 43 parallel to the axis of the pump 
as they pass between the inclined end walls of 
the casing 5, as described below in connection 
With the operation of the invention. The vanes" 
43 are so inclined relatively to the disc-shaped 
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rib 4 that their ends resemble arrow, heads 
aimed in the direction of rotation of the rotor. 
The end portions 45 of the hub 40 project out 
ward upon the ends of the vanes 43 (Figure 3), 
and also have annular grooves 46 therein. 
Leading into the bore 3 is a transverse 

threaded hole or port 47 (Figure 1) into which 
is threaded the stem 48 of an oil cup 49. The 
latter is of a conventional pattern, having a lid 
50 pivoted thereto at 5 so as to permit the in 
sertion of oil or other lubricant for lubricating 
the shaft 4. The right-hand end of the bore 
| 3 is provided with an annular cavity 52 con 
taining annular packing 53 and compressed by 
an annular gland or nut 54 threaded therein as 



3 
at 55. This backing 53 prevents the loss of the 
lubricant along the shaft 4. 
Mounted on the outer end of the shaft 4 

and secured thereto as by the set screw 56 is 
the hub 57 of a pulley 58 which is provided with 5 
a suitable annular groove 59 for engagement by 
a driving belt (raot shown). The: pulley 58 is 
a conventional type and for purposes of Con 
venience is shown as having a V-groove to adr 
commodate a V-belt. It will be evident, 10 
however, that any other type of belt or Sprocket . . 
may be used in order to drive the shaft 4. 
The modified rotor 60 shown in Figures, 4 and 

5 is generally similar to the rotor 3 shown in 
Figures 1 to 3 inclusive and has a similar cent lis 
tral sleeve Gi on which is mounted the hub 62 
of a rotor unit 63 of elastic deformable nate 
rial, such as rubber or synthetic rubber. The 
rotor 60 is also provided with a centrali disg: . . . 
shaped rib 64 with vanes. 65 arranged in planes 20 
which are substantially perpendicular to the 
plane of the rib 64; instead of being inclined at. 
an angle thereto; as in the principal form of 
the invention. The vanes. 65, like: the: Vanes; 43, 
are cut away, so; as to provide caps, 66 adjacent. 
the: hub 62, this construction permitting: free: 
flexing; of the vanes: 65. The remainder of the 
rotor 60, is substantially of the same Construc 
tion as that of the rotor 37, and its operation is 
similar. The rotor. 60, however, is capable of 
rotating: in opposite directions, whereas the ro 
tor. 37 is preferably adapted to rotate in: One 
direction: only. 
The housing; or casing 5 contains a cham 

ber 72 bounded by the cylindrical bore 18 and 3 
the opposite inner end walls: 75 and 6 of the 
end plate: 9 and housing or Casing. Wall S. re 
spectively. The end. Wall 75 is: inclined at 
slightly less: than right. angles to the axis of 
the rotor shaft f4, whereas, the end wall fö, is: 
also: inclined at slightly less: than right: angles 
to: the axis. of the rotor shaft: 4 (Figure. 1). 
Because: of this construction, the inner end: Walls. 
75: and 76 are slightly closer together at the top 
of the chamber 72 than at the bottom thereof, 
so that they converge, towards: the ports: 3; and 
3f. The end walls. 75, and 76 are recessed: to: 
receive the ends of the hub portions. 38, 40. Of the: 
rotor 3. 
In the operation of the invention as a pump, 0 

power is applied to rotate the shaft (4 and con 
sequently the rotor 37 in a counterlockwise di 
rection, As: thie: Vanes 43 pass from the bottom. 
of the casing 7 to the top thereof, the contre 
verging of the end walls: 75; and 7.6: causes: the 
Vanes. 43 to flex inward: in, an axial direction, 
thereby bringing about a pumping actions with: 
respect. to the liquid in the chamber 72 and 
Casing liquid to be drawn in thirough the inlet 
port. 30 and forced out through the exhaust, 
port, 3. 
The; operation of the pump; or motor O. as a 

motor is brought about by supplying, pressure 
fluid to one of the ports, this, causing the rotor 
3- to rotate. and impart rotation to the shaft 
4 before, being discharged through the outlet. 
port. The vanes 43, flex laterally as before as. 
they pass. from the bottom of the chamber 72. 
to the top thereof, because of the converging, of 70 
the end walls 75 and 76. 
While the intake and discharge ports, 30 and 

3 have been described as circumferentially, 
Spaced, they are not necessarily located en 
tirely on the peripheral portion f7, but may is 

25 

30 

40 

4 5 

55 

60 

65 

2,649,052 
4. 

extend partially down into the Side walls or be 
located in the side walls 6 and 9 adjacent 
the periphery. This construction is employed 
in high-speed installations where the centrif 
ugal force arising from the rotating liquid 
becomes unduly great. 
The operation of the pump or motor f0 when 

equipped with the modified rotor 66 shown in 
Figures 4 and 5 is generally similar to the Oper 
ation of the pump or motor when equipped with 
the rotor 37 of Figures 1 to 3 inclusive, except 
that the rotor G? is capable of rotating in Op 
posite, directionas, whereas, as previously stated, 
they rotai. 3 is, pieferably adapted to rotate in 
One direction only, but at an efficiency some 
what higher than: that of the rotor 68. Thus, 
the rotor. 37. is, preferably used where there is to 
be rotation in one direction only and the rotor 
60 is; used where it is necessary to provide ro 
tation in opposite directions. Of course, where 
the rotor 60, is rotated in opposite directions, 
the intake port for one direction becomes the. 
discharge port for the Opposite direction and 
vice versa. 
What I claim is: 
1. A rotary pump or motor comprising a hol 

low easing having an approximately cylindrical 
pump chamber with axially-spaced end. Walls: 
and a cylindrical peripheral wall joining. Said: 
end, walls, said: casing having circumferentially 
spaced fluid intake and discharge ports, a shaft: 
rotatably mourated in Said, CaSirag, at least Qae. 
of said end walls being: inclined relatively to the 
axis of said shaft substantially entirely acroSS: 
said chamber and causing. Said end Walls to Con 
verge: toward Said, ports, and a rotor having a 
hub portion mounted. On Said shaft and having 
radially-extending: vanes of elastic; deformable 
material, the peripheral edges of said rotor 
vanes: engaging said cylindrical wall and the 
side edges thereof engaging Said inclined end 
walls and flexing parallel to the axis of the 
pump in response to the Convergence: thereof, 
said vanes at their inner ends being cut a Way 
from said hub portion. 

2. A. rotary pump or motor comprising a hol 
low casing; having an approximately cylindrical. 
pump chamber with axially-spaced end Walls: 
and a cylindrical peripheral wall joining. Said 
end walls, said casing having circumferentially 
spaced fluid intake and discharge ports, a shaft 
rotatably mounted in Said casing, both of Said 
end walls, being' inclined relatively to the axis. 
of said shaft substantially entirely across, said 
chamber and causing Said end Walls to Con 
verge toward said ports, and a rotor having a 
hub portion mounted on said shaft and having 
radially-extending vanes of elastic deformable 
material, the peripheral edges of said rotor 
Vanes engaging said cylindrical wall and the 
side edges thereof engaging said inclined end 
Walls and flexing parallel to the axis of the 
pump in response to the convergence thereof, 
Said' vanes, at their inner ends being cut away. 
from said hub portion. 

3. A rotary pump or motor comprising a hol 
low casing having an approximately cylindrical 
pump chamber with axially-spaced end walls 
and a cylindrical peripheral wall joining said 
end walls, said casing having circumferentially 
spaced fluid intake and discharge ports, a shaft 
rotatably mounted in said casing, at least one 
of said end walls being inclined relatively to 
the axis of said shaft substantially entirely. 
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across said chamber and causing said end walls 
to converge toward said ports, and a rotor hav 
ing a hub portion mounted on Said shaft and 
having radially-extending vanes of elastic de 
formable material, the peripheral edges of Said 
rotor vanes engaging said cylindrical wall and 
the side edges thereof engaging said inclined 
end walls and ilexing parallel to the axis of the 
pump in response to the convergence thereof, 
said vanes at their inner ends being cut away 
from said hub portion, Said end Walls having re 
cesses adjacent said Shaft, and the opposite ends 
of said rotor hub portion extending into Said 
receSSeS. 
4. A rotary pump or motor comprising a hol 

low casing having an approximately cylindrical 
pump chamber with axially-spaced end walls 
and a cylindrical peripheral Wall joining said 
end walls, said casing having circumferentially 
spaced fluid intake and discharge ports, a shaft 
rotatably mounted in Said casing, at least one of 
said end walls being inclined relatively to the axis 
of said shaft substantially entirely across said 
chamber and causing Said end walls to Con 
verge toward said ports, and a rotor having a 
hub portion mounted on Said shaft and having 
radially-extending vanes of elastic deformable 
material, the peripheral edges of Said rotor 
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6 
vanes engaging said cylindrical wall and the side 
edges thereof engaging said inclined end walls 
and flexing parallel to the axis of the pump in 
response to the convergence thereof, Said Vanes 
at their inner ends being cut away from Said 
hub portion, said casing having an end closure 
member secured thereto, and one of said inclined 
end walls being disposed on said end closure 
member. 

FERDINAND M, WEYER. 
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