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The present invention relates to hydraulic mo-
tors and specifically to reversible hydraulic motors
of the vane type.

Among the objects of the invention is to in-
crease the efficiency of such motors by decreasing
the leakage past the vanes, particularly during
the slow speed ang high load conditions,

Another object is a vane type motor in which

while the vanes are forceq outwardly against the
enclosing housing, the friction between said vanes
and housing is reduced to a minimum, :

Another object is g motor of the vane type

which will have g greater and more uniform
torque delivery than those heretofore known and
used. . .

Still other objects will readily appear to those
skilled in the art upon reference to the following
description ang the accompanying drawings in
which

Figure 1 is a central horizontal sectional view
of a motor embodying the present invention.

Figure 2 is an elevational view of the inner face
of member A to the left in Figure 1.

Figure 3 is a similar view of the member B to
the right in Figure 1. ’

Figures 4 and 5 are respectively face ang edge
views of the rotor without the vanes.

Figure 6 is a face view of the rotor and rotor
ring showing the vanes in place, :

Figures 7 to 10 are face and edge views of one
of the vanes somewhat enlarged; and

Figure 11 is a greatly enlarged partial sectional
view showing the form of the outer edge of a
vane. ) :

A motor involving the present invention is, as
shown in the drawings, composed’ of twg ‘main
body parts A and B which, except for details men-
tioned helow, are quite similar, and each consists
of a casting provided with cored chambers 20
having inlet openings 21, These openings will
not ordinarily all be used, some of them being
closed with suitable screw plugs. For example,
the upper openings 2{ in Fig. 1 may be active,
while the lower ones are closed,

Each of the members A and B is provided in
one face with part of the rotor chamber and the
two parts are provided with suitable mating flange
and seat elements 22. When the parts are to-
gether, a suitable gasket 23 will be used to pre-
vent leakage.

Within the rotor chamber will be mounted the
rotor 25 shown in detail in Figures 4 to 11, and
the rotor ring 26 which ig adapted to surround
the rotor and coact with the rotor vanes.
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The rotor is provided with sleeve-like axial ex-
tensions 30 serving as bearing members which in
turn are mounted in the parts A and B. It is
also splined upon a shaft 31 which passes through
the two body portions A and B having its ends
projecting from the motor. The end 31A of the
shaft member is used for connection to the mech-
anism to be driven, while the end 31B is prefer-
ably provided with, flattened faces whereby a han-
dle may be applied,

The shaft 31 will be mounteq in suitable anti-
friction bearings 32 and conventional oil rings 33
may be used to prevent escape of fluid from the
rotor chamber to the outside along the walls of
the shaft. Suitable end plates 34 will be used to
proper position,

The faces of the two parts A and B in which
the rotor chamber is formed, are shown in Fig-
ures 2 and 3, Figure 3 showing the face of part
B while Figure 2 shows the part A. These faces
are substantially identical and each shows the
rotor end of passageways 40 and 41, the passage-
ways in part B being indicateq as 40A and 1A,
It should be noted that the bassages 40 and 40A
consist each of a number of drilled holes, the
combined area of which is greater than the ares,
of the corresponding passages 81 and 41A. These
passageways 40 and 4f, of which there are two
each, 180° apart, both lead from the same cham-
ber 20, and the bassageways 48 lead into the rotor
chamber near the base of the vanes, while the
bassageways 41 open into the chamber near the
outer edge of the vanes into the arcuate depres-
sions 4IB. fThe bassageways in part B are simi-
lar to those in part A, but it should be noted that
when the two parts are together, the bassageways
in part B are displaced 90 degrees from those in
part A, .

The rotor consists of a disc portion 45 provided
with the axial bearing extension 30, and with a
plurality of radial slots 46, These slots are pro-

-vided in their bottoms with an enlarged chamber-

like portion 47 and have the bottom wall 48 of
the slot ground for s purpose to be explained
later.

The rotor 45 is, as stated above, surrounded
by the ring 26, which is conveniently circular on
the outside, but whose inside perimeter is divided
into four zones 49-—49A, 50—50A. These zones
have cylindrical walls and the wall of the zones
50 and 50A are formed with a radius only slightly
larger than the radius of rotor 45. The zones 49
and 494 are also cylindrical and on a like radius,
but with their centers displaced from the.center
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of the rotor so that these latter zones form in
effect chambers concentric with the rotor.
The two chambers are displaced from each

other 180° and are of course separated by the

gones 50 and 50A. This ring 4 is mounted in
the rotor chamber in parts A and B, and is pref-

erably maintained against movement by means

of g suitable pilot pin 81,

In the several slots 46 in the rotor 45 are slid-
ably mounted a plurality of vanes 55. These
vanes are coextensive in length with the axial
length of the rotor 45, and their width is such as
to make them rest on the bottom of a slot and
extend nearly to the wall of a zone 50 or 50A.

Fach of the vanes 55 consists of two identical

. member 55A and 55B having beveled edges on
four sides as indicated in Figures 7 to 11. Each
vane member is so beveled as to provide a small
chamber 56 in the outer edge of the vane, and
passages or grooves 57 in the side edges, while
the bottom edge bevelling at §8 provides for pas-
sage of fiuid around and under the vane in the
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bottom of the slot 46. It is preferred also to cut

away a portion of the bottom edge as at 59, as
indicated in Figures 7 and 9.

The outer edge faces of the vane members 55A
and 55B are, as shown in Figure 11, provided with
8 portion 60 which is ground on a radius slightly
larger than the radius of the rotor and a small
outer edge bevel 6.

The two parts A and B are fastened together.

by suitable screws 70 with the ring 26 acting as
a spacer. This leaves & small space 71 which is
drained through the opening 12 leading to a suit-
able outlet passage in boss 13. The space 74
around shaft 81 will also be drained by a suitable
passageway, T4A, leading to the same boss.
Referring now to Figure 6, it will be noted that,
in the embodiment shown, there are twelve vanes
55 in the rotor and that the zones 50 and 50A
are of such length as to extend over three vanes
while the zones 49 and 49A are somewhat longer.

1t will also be seen that the depressions 4iB

form continuations of the passages 41 and &1A,
and that these depressions open to the spaces
between the vanes several degrees behind the
point where the passages 40 and 80A open to the
chambers 41 behind the vanes. (This is assum-
ing a counterclockwise rotation of the rotor,
Fig. 6.) .

It should also be noted that the passages 40
and 40A are considerably larger than the pas-
sages 41 and 41A. )

When the several parts of the motor are as-
sembled, the diametrically opposite passages 40
and #1 are displaced 90° from the diametrically
opposite passages 40A and 41A so that one of each
pair is in position to coact with each motor cham-
ber or zone 49 and 49A.

“The resulting action of the several parts and
passages mentioned is as follows:

Fluid under pressure, supplied to a chamber
20, enters the passages 40 and 4§ (to produce the
counterclockwise motion, Fig. 6) and, since -the
passage 40 is open ahead of passage 4f, the first
action is to thrust the vane 5% outward against
the ring 26. Then, as soon as the rotor has
moved a few degrees, fluid from passage 41 flows
behind the vane to continue the rotation.

When the rotor has moved a quarter of a revo-
lution the fluid flows out of the passages 40A and
41A into the other chamber 20 and out.

By virtue of the fact that the passage #1 is
smaller than its parallel passage 40, and also the
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fact that passage 40 leads into a chamber or
chambers from which there is no free flow while
there ig free flow or its equivalent through a pas-
sage &1, the pressure in the chambers 47 behind
the vanes will be greater than the pressure be-

tween the vanes.

As a result, the vanes are held out against the
ring 26 throughout what may be termed the
«power quadrant,” that is, until the rotor has.
moved far enough for the fluid to begin to exhaust
through the passages 40A and 41A. ‘

. However, unless something is done to compen-
sate for it, the outward pressure on the vanes
under such conditions would be too great and
would result in too great friction between the
vanes and ring 26, with consequent excessive wear.
So, a suitable proportion of this pressure is coun-
teracted by forming in the cuter ends of the blades
the chambers 56 and connecting these with the
chambers 41 by the grooves 57. By this means
the outward thrust upon the vanes may be par-
tially balanced and reduced to a suitable amount.

Further, by making the vanes of two leaves, the
chamber 56 is maintained even when the vane is
moving ‘along the slope between, for example,
zones 49 and 50.

As stated above, during the power quadrant,
the vanes are pressed outwardly. When, however,
the vanes reach the exhaust quadrant, the action
changes. When the liquid begins to flow out, the
flow will be more free through the passages 40A
than through 41A and consequently there will be
a higher pressure between than behind the vanes,
and due to the beveled edges 61, the vanes will be
thrust inwardly and will remain in their inner
position until again thrust outwardly as described
above.

1t is, of course, to be understood that the above
described action takes place simultaneously in
both zones 49 and 494, so that the motor is ex-
actly balanced. In order to insure a balanced
p.essure, at the side edges of the vanes, the slots
{40 and 141 may be formed between the passages
40 and 40A and between the passages 41 and 41A.

Now having described the invention and the
preferred embodiment thereof, it is to be under-
stood that the invention may be embodied in other
specific forms without departing from the spirit
or essential scope thereof, and it is desired that
the present embodiment be considered in all re-
spects as illustrative and not restrictive, reference
being had to the appended claims rather than to
the foregoing description to indicate the scope of
the invention,

I claim:

1. A hydraulic motor of the vane type consist-
ing of mating housing members having provided
in their adjacent faces a rotor chamber, fluid inlet
and outlet means connected to said chamber near
the periphery thereof, fiuid inlet and outlet means
connected to said chamber near the axis thereof,
a rotor in said chamber and provided with radi-
ally movable vanes, said vanes each consisting of
a pair of leaves notched at their radially inward
edges to provide a small chamber, and beveled
at their adjacent radially outward edges to pro-
vide 2 second small chamber and also provided
with a passage connecting said small chambers,
said last mentioned fluid inlet entering said cham-
ber at the inner edges of said vanes, means for
supplying fluid under pressure to an inlet at the
periphery and an inlet near the axis and means
for maintaining a higher pressure at the second
mentioned inlet than that at the peripheral inlet,
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and means for conducting the higher DPressure riphery of sald rotor between the outer edges of
fluid to the outer edge faces of said vanes. said vanes.

.2. In a rotary vane type motor, a rotor having 3. In & rotary motor of the vane type, a rotor
radial slots therein, movable vanes in said slots, provided with radial slots, and with movable vanes
said vanes being each provided with a chamber 5 in said slots, said vanes each consisting of two
in its radially outer edge and with conduit meansg leaves arranged in face to face relation, the leaves
connecting said recess with the inner end of its being beveled on their adjacent outer edge corriers
. slot, an inlet chamber for receiving fluid under and their adjacent side edge corners whereby to

pressure, a relatively large bassageway leading form a chamber in said outer edge and channels
from said inlet chamber to said rotor to the inner 10 leading therefrom to the rearward edge face.
ends of said slots, and g relatively small passage- OSCAR E, ROSEN.
way leading from said chamber to the outer pe- .




