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UNITED STATES PATENT OFFICE 
. . . 2,521,997 . 

vANETYPEHYDRAULIC MOTOR. 
... Oscar E. Rosaen, Detroit, Mich. 

. 

The present invention relates to hydraulic 
...motors and specifically to reversible rotary motors 
of the vane type. i. 

In motors of this type as heretofore known, 
one of the difficulties encountered has been the . 
control of the vanes in their radial movement in 
the rotor. Accordingly one of the objects of the 
present invention is to provide an efficient control 
for the Vane movement in both "forward' and 
reverse rotation. 
Another object is to provide means for causing 

positive instant outWard movement of the vanes 
When preSSure fluid is admitted to drive the motor 
in either direction. 
Another object is to provide means for causing . 

positive in Ward movement of the wanes after they 
have been relieved of the driving pressure and a 
they move into the fluid outlet Zone. 

Still other objects and advantages will be ap 
parent to those skilled in the art upon reference 
to the following description and the accompany 
ing drawings in which 

Fig. 1 is central longitudinal Sectional 
the motor as if on line - of Fig. 4. 

Fig. 2 is a view in elevation of One of the face 
plates. 

Fig. 3 is a similar view of the opposite side of 
said plate. 

Fig. 4 is a sectional view normal to the axis of 

WieW of 

the motor and showing the rotor and enclosing 
ring. 

Fig. 5 is a perspective view of the ring showing 
means for obtaining a balanced flow of oil to the 
operating chambers formed by ring and rotor 
(8A). 

Figs, 6 and 7 are respectively an end view and 
a central sectional view of a detail. 

Fig. 8 is a perspective view of one of the vanes. 
As indicated in the dra Wings, the motor com 

prises the two end members 0 and 0A which are: 
alike on their inner or opposed faces in that each 
is provided With a circular recess Surrounded 
by a heavy flange 2, and in each is an annular 
chamber into which open the fluid passages and 
threaded connections. 4. The end members 0 if 
and 0A are provided with aligned axial passages 
for the reception of the motor shaft 5, these pas 
sages being enlarged in their outer end portions 
to receive the nuts 6 and bearings, 7 and TA in 
which the shaft 5 is mounted. 
In member 9, the bearing 7 is preferably 

covered by means of a suitable cap B, provided 
with a tapped opening C serving as a drain for 
the shaft enclosing Space. - 

. The member 40A is arranged to mount a suit 
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able mounting flange 8 and through this extends 
the splined end of shaft f5. 
Between the opposed faces of members and 
OA and in the recesses are the working and 

fluid directing elements of the motor. These con 
sist of the ring element 28, the rotor 9 and the 
two face plates 20R and 2CL, the latter and the 
ring element 28 having a combined thickness 
slightly greater than the combined depth of the 
recesses so that when the members 0 and GA 
are fixed together as by Screws OB, these mem 
bers and 6A are slightly spaced as shown and 
leakage prevented by a small gasket C.C.. The 
rotor 9 lies within the ring 28 and is of substan 
tially the thickness of the ring. 
The ring 28 is of the form shown in Fig. 5, and 

is cylindrical with its inner periphery so formed 
as to be divided into four zones, each a portion 
of a cylinder, the two opposite Zones A and B hav 
ing equal radii With the intermediate opposite 
ZOnes C and D also having equal radii but shorter 
than the radii of A and B. 
The short Sections between adjacent zones have 

increasing or decreasing radii so that the surfaces 
of the adjacent zones merge gradually. Further, 
through the thicker walls of the ring opposite 
Zones C and D Will be provided a plurality of 
axially arranged paSSages 8A, 
The rotor 9 consists of a cylindrical member 

of an axial length. Substantially the same as but 
slightly less than the axial thickness of ring 28. 
ItS radius is Somewhat less than the radius of 
Zones C and D of the ring. 
The rotor 9 is provided in its periphery with 

a plurality of slots 9A open to the periphery but 
of a depth equal to about half a radius. Fur 
ther, opposite the bottom of each slot f 9A and 
Spaced a short distance is an axial through pas 
Sage 9B. In each of the slotS 9A will be a vane 
59 such as is shown in Fig. 8. This figure shows 
a laminated vane of two plates having beveled 
edges adjacent one face on three sides-the top 
and two ends. These bevels provide, When the 
plates are spaced as shown, oil channels leading 
from the bottom of the slots to the channel at 
the top. The end channels of course become 
conduits and the top channel 6, becomes a cham 
ber when the wanes are in the assembly and 
closely adjacent to or in contact With the face 
plates 20R, and 2.3T and the ring 28. 
A comparatively large central opening sur 

rounded by axially extending bearing fianges 
SC, provides for the passage of shaft 5 through 

the rotor, splines 9D being provided to produce 
a driving connection between the rotoi and shaft, 
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The face plates 20R and 20L abut the ring 28 
and direct fluid flow to and from the rotor. 
These plates are circular and of the same diame 
ter as ring 28. They have central openings 20A 
providing bearings for the flanges 9C and are 
provided with arcuate depressions 20B and 20O. 
in their faces near the periphery. They are also 
provided With narrower arcuate depressions 20D 
and 20E adjacent the central opening. 
From depressions 200 the large passages 2 

Open through the face plate so as to open into 
chamber 3 and from depressions 20D a plurality 
of small passages 22 also open to chamber 3. 
The two plates 20R and 29L are substantially 

alike except that they are “right' and “left' and 
When placed in position face to face with the 
rotor interposed, will be oriented so that a de 
pression 2B of one of them will be opposite a de 
pression 200 of the other. 

In addition to the features just described, each 
; of the plates 2R, and 2.0L will be provided in its 
Outer face With a seat for a rubber valve ring 
*30, the outer-edges of which will be clamped be 
'tween the plates and the bottom of seats . The 
inner edges of valve rings 30 will be clamped be 
:tween the plates 29R and 26L and a cage element 
3. Such as is shown in Figs. 6 and 7. 

: This cage element 3 as shown in these figures, 
consistS of a cylindrical member having a plu 
.rality of openings 3 A and having at one end 
a plurality of outwardly extending portions 3B 
forming functionally a flange adapted to hold 
the inner edge of valve ring 30 when the parts 
are assembled. The other end of element 3 will 
be seated as indicated on a suitable ledge in the 
wall of chamber 3. 
-While the above description refers to ring 39 

as-a single element, it will be cut annularly into 
two parts, as indicated by the dividing line 30A, 

: Of unequal width with the outer part somewhat 
wider than the inner. 

Further, the ring 30 will, as shown, be so. Seated 
and clamped that the unsupported area on the 
iside or face, adjacent chamber 3 will be greater 
than that on the other face. By this, arrangement, 
imore pressure is required to force fluid through 
3the valve toward the rotor chamber than to force 
fluid out of this chamber. It should be under 
'sstood that the valves 3 are identical on both 
:sides. 

Referring to Fig. 3, showing the real or valve 
face of e.g. plate 23R, Fis a valve seat face, G 
is a channel connecting passages 2f, I is an area, 
provided with the passages. 22, J is the internally 
3threaded flange receiving a nut 6. 

In the operation of the motor, a suitable fluid, 
preferably oil, under pressure, is led into one of 
the passages . . and into e. g. chamber 3. It 
enters inhimediately through passages 22 into the 
depressions (Cr chainberS) 2) and from these 
directly to the vane slots 9A under the vanes or 
indirectly through passages 9B and connecting 
openings SE. 

... As the pressure in chamber 3 increases, the 
valve 3 opans to annit, the filiid to the rotor 
through passages 2 between the Vanes to p’o- 
wide the turning novenert of the rotor. 
The oil entering the passages 2 and 22 flows 

: directly to the vane slots and , rotor and also 
through the passages. 3A and 9B to the oppo 
site side of the rotor so that side thrust in the 
rotor is eliminated or, more correctly, is bal 
anced. 
As the rotor tiris and the filled van 8-produced 

chambers arrive at the passages 2 in the opus 
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4. 
posite face plate, the pressure of oil under the 
wanes is released while the oil between the vanes 
passes out through valve 30. 
The result of the use of the valves is to create 

a pressure differential between that beneath the 
vanes in the slots and that between the vanes. 
This pressure difference provides for the positive 
outward movement at the time of oil inlet and 
the positive inward movement of the vanes at 
the time of oil outlet. w 
The pressure in the passages 22 will, during 

oil inlet, be higher than the pressure in passages 
t2f leading to between the vanes. However, the 
pressure of the wanes against the ring 28 will be 
less than that behind the Vanes because of the 
balancing chamber 6 in the vane end. At the 
Outlet Side the pressure between the vanes will 
be higher than that in the outgoing passages 22 
because of the valve 30 so that there is a positive 
movement of the vanes inwardly of the slots. 

Because of the mounting of the valves 30 as 
shown, the pressure difference at the inlet side 
is greater than that at the outlet-side, more of 
sthe area of the flexible members being supported 
'On the rotor chamber side than on the other. 

Further, by providing the through passages f8A 
...in the ring 28 and the through passages 9B in 
the rotor, the incoming oil under pressure flows to 

, both side faces of the rotor and then to the vanes 
and slots, thus eliminating side thrust on the 
rotor. 

It should be noted further that by using sep 
arate parts 20R and 26L as fuid distributing ele 
ments, it is possible to make these and the ring 
28 of a different metal or metals than the hous 
ing members 0 and CA. Such construction also 
enables the valves 30 to be of small bulk and to be 
So installed as not to interfere with proper fluid 
flow. 

I claim: 
1. In -a, reversible Vane type fluid motor a slot 

ted rotor with Substantially radially movable 
-vanes in: said slots, a single pressure fluid Supply 
leading to said: Slots, under the vanes and to the 
sinter-Wane Spaces, means to divide the fluid sup 
ply between conduit means leading to said slots 
and conduit, means leading to the inter-Vane 
Spaces, the latter Conduit means including an 
annular conduit provided With a Waive consisting 
'of; two concentric annuli of fiat flexible material 
having the inner edge of the innermost and the 
solater edge ; of the outermost fixed, and having 
ytheir adjacent edges abutting. 

2. In a reversible Vane type fluid motor a slot 
ted rotor with substantially radially movable 
Ivanes in said slots, a single pressure fluid Sup 
ply leading to said slots under the vanes and to 
the intervane Spaces, fluid outlet means, means 
to control said Supply whereby the fluid entering 
said intervane Spaces is at a lower pressure than 
that entering said slots and means to control Said 
outlet means to provide for higher pressure in 

, the intervane spaces than in the slots, said inlet 
and outlet; control means being interchangeable, 
each of Said control means consisting of a waive 
sconsisting of two concentric annuli of fiat flexible 
'material having the inner edge of the innermost 
and the outer edge of the outermost fixed, and 
having their adjacent edges abutting. 

3. In a vane type fluid motor having a radially 
slotted rotor . with radially movable ... vanes 
mounted in said slots, a single pressure fluid Sup 
!ply means leading to the slots under said vanes 
and to the intervane spaces, a single fluid outlet 
for the fluid in Said Siots and between the vanes, 



s 
means in said inlet for partially blocking the 
flow to the intervane spaces and means in Said 
outlet for partially blocking the flow from said 
spaces, the first mentioned blocking means 
adapted to offer greater resistance to flow than 
the second, said blocking means each consisting 
of two concentric annuli of flat flexible material 
having the inner edge of the innermost and the 
outer edge of the outermost fixed, and having 
their adjacent edges abutting, the means for fix 
ing the edges of all of said annuli extending Over 
the latter a greater distance diametrically on 
the face toward the vanes than. On the opposite 
face. 
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