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6 Claiminas. 

This invention relates to hydraulic motors and 
more particularly to improvements in vane type 
motors. 
One of the objects of this invention is to pro 

5 vide a motor of the above type which is espe 
clally Suitable for heavy work. 
Another object of this invention is to provide 

inproved automatic means for controlling the 
rate of movement of a fixed stroke motor in a 

10 manner to eliminate sudden stops at the end of 
the stroke which might otherwise cause damage 
to the parts. 
Other objects and advantages of the present 

invention should be readily apparent by refer 
5 ence to the following specification, considered 

in conjunction with the accompanying drawings 
forming a part thereof and it is to be under 
stood that any modifications may be made in the 
exact structural details there shown and de 
Scribed, within the scope of the appended claims, 
without departing from or exceeding the spirit 
of the invention. 

Referring to the drawings in which like ref 
erence numerals indicate like or similar parts: 

5 Figure 1 is a section through a motor embody 
ing the principles of this invention. 

Figure 2 is an expanded view of the rate con 
trol cam. . 

Figure 3 is an end view of the motor shown 
30 in Figure 1 as viewed from the left end of that 

figure. 
Figure 4 is a section on the line 4-4 of Pig 

ure 1. 
Figure 5 is a detail section on the line S-S of 

35 Figure 3. \ 
Figure 6 is a detail section on the line B-8 of 

Referring to Figure 1, the reference numeral 
0 indicates the main housing or casing of the 

40 motor in which is formed a cylindrical chamber 
. A drive shaft 2 passes through the center 

of this chamber and is journaled at 8 and 4 in 
the opposing walls is and 6 respectively of the 

45 housing. The center portion f of this shaft 
has integral splines 8, as more particularly 
shown in Figure 4, upon which is mounted a 
double vane rotor. 9. ? • ” ? ? ?? 

The cylindrical chamber is divided into two 
sub-chambers 20 and 2 by a pair of sector abut 
ments 22 and 28. These abutments are held in 
position by bolts 24 which pass through oppo 
site walls 5 and f6, as well as through the center 
of the abutments to hold the same in fixed posi 

stion. The circumferential length of these sectors 

, : (99?-121 ?Cl) 
w naturally determine the length of the arcuate 
stroke of the motor. - 
The radial vanes 25 and 26 divide the sub 

- chambers 20 and 2 into two parts, the spaces 27 
and 28 serving, when put under pressure, to 5 
cause counterclockwise rotation of the rotor, and 
the spaces 29 and 30 serving, when put under 
pressure, to cause clockwise rotation of the rotor. 
When the diametrically opposed spaces. 29 and 

30, for instance, are put under pressure the lo 
spaces 2 and 28 are connected to exhaust where 
by the rotor moves in one direction, and when 
the spaces 27 and 2 are put under pressure the 
spaces 29, and 30 are connected to exhaust to 
cause movement in an opposite direction. For lis 
maximum efficiency in operation, it is evident 
that the pressure spaces should be sealed from 
the exhaust spaces, or in other words, there 
should be as little leakage as possible of fluid 
from the pressure spaces into the exhaust spaces. 0. 
To this end, the entire periphery of the blades 
are provided with spring pressed packing spines. 
As shown in Figure 1, the blade 25 is provided 
with two radial extending packing splines 3 and 
32, which have a sliding fit in grooves. 33 and 34, 25 
and a third packing spline is mounted in a 
groove 36 formed in the outer end of the vane 
and extending transversely thereof. A series of 
springs 37 serve to continuously urgethese splines 
into engagement with the walls of the chambers. 30 
It will be noted that the vane 26 is provided with 
similarly arranged packing splines, and specific 
description thereof is not believed to be neces 

In addition, the hub of the rotor S has cir- s. 
cumferential finished surfaces 38 and 39 against 
which bear the spring pressed splines 4 and 4f 
which are mounted in the sectors 22 and 28 re 
spectively. It will now be noted that the packing 
splines in the rotor serve to prevent leakage be- 40 
tween chambers 27 and 29 and between cham 
bers 28 and 80 and the packing splines 4 and 
4f serve to prevent leakage between chambers 
29 and 28 and between 27 and II. 45 
For the purpose of admitting and withdraw 

ing fluid to and from these chambers, the Wall 
15 is provided with bores 42, 43, 44 and 45 which 
communicate with chambers 29, 27, 3 and 28 
respectively. It will be noted that these bores so 
terminate adjacent to opposite sides of the sec 
tors and that the sectors themselves have grooves 
46 cut in the side thereof adjacent these parts 
to insure the admission of fluid pressure at the 
beginning of the stroke and so that the vane as 



O 

2 
when at either end of its stroke will not close any 
of the ports. 
For the purpose of automatically regulating the 

rate of flow to and from the control spaces of 
the motor a valve block 47 is attached to one end 
of the motor as by bolts 48. This valve block 
contains two throttle valve plungers 49 and 50 
which are slidably mounted in slides 5 and 52. 
Each plunger has an axial hole 53, in one end of 
which is threaded a cam follower 54 and pro 
vided with a lock nut 55. A spring 56 is inter 
posed in the bore between the end of the can 

15 

follower and a fixed pin 57, which has a sliding 
fit, with the other end of the bore. It will now 
be apparent that the spring tends to urge tie 
plunger continuously in one direction and this 
is for the purpose of holding the cam follower 
54 against a cam 58 which is keyed to the end 
of the drive shaft fl. 

. The two valve plungers are arranged diametri 
cally opposite to one another and the can 58 is 
provided with two control surfaces 59 and 60 
which are exactly alike, as shown in the expand 
ed view of the cam in Figure 2. The angular ex 
tent of the control surfaces 59 and 60, and indi 
cated by the lines 6 í and 62 respectively, is Sub 
stantially equal to the angular extent of move 
ment of the rotor. The curve 59 is of such a 
shape as to give constant acceleration as from 
the point 62' to the point 63 and constant decel 
eration from the point 63 to the point 64. This 
form of curve is known as a gravity curve. If, 
now, the follower 54 of the throttle valve is at 
either point 62' or 64, and the cam is rotated in 
such a direction as to cause the follower to trav 
erse the curve, it will be apparent that, regardless 
of the direction of movement, that the throttle 
valve will move toward the right during the first 
half of the movement and toward the left during 
the last half of the movement. 
The valve housing has a pair of ports 65 and 

66 to which are connected pipes 67 and 68 which 
may lead to a reversing valve or other suitable 
means for alternately supplying pressure to One 
of these pipes and connecting the other to reser 
voir to. obtain reversible operation of the motor. 
The port 65 is in constant communication with 
a groove 69 formed in the throttle valve plunger 
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49 by means of the annular groove 70 formed in 
the sleeve 56 and the radial ports formed in 
the bottom of this groove. The sleeve 5 is pro 
vided with a second annular groove 72 in which 
is formed radial ports T3. These ports are 
adapted to be opened and closed by the tapered 
portion T4 formed on the throttle valve plunger. 
In other words, when the plunger is all the way 
to the left, the port T3 is not entirely closed. 
This is for the reason that at the beginning of 
the next cycle, fluid must pass through this port 
regardless of whether it is at the moment a pres 
sure port or an exhaust port in order to start the 
parts moving again. The annular groove T2 is 
connected by a bore 74 to channel 43 which leads 
to chamber 27, and as shown in Figure 6, by the 
channel 75 to the diagonally extending channel 
76 which terminates as shown in Figure 5 in the 
channel 45 leading to chamber 28. Thus, the 
annular groove T2 is connected to diametrically 
opposite spaces 2 and 28 of the motor. 
The sleeve 52 associated with the throttle valve plunger 50 has similar annular grooves 7 and 8, 

the former being in communication with the pipe 
68 and the flow to the latter being controlled by 
the throttle valve plunger. The groove 78 iscon 
nected by a cross bore T9 to channel 44 leading to 

2,164,876 
motor space 30 and by drilled holes 9', shown in 
Figure 5, and vertical hole 80, shown in Figure 3, 
to channel 42 which communicates with motor 
space 29. By virtue of these connections, it will 
be apparent that the annular groove 8 in the 
sleeve 52 is connected to the diametrically oppo 
site motor spaces 29 and 30. 
The manner of operation will now be briefly 

described. Assuming the two can followers are 
bearing on the cam at the points 64 and 8 and 
that pressure is being admitted to port 66, the 
fluid will flow to motor channels 42 and 44 by 
virtue of the fact that the throttle Valve plunger 
50 does not completely close channels 9 and 
79, whereby the rotor will move in a clockwise 
direction as viewed in Figure 4. As its movement 
progresses, the cam will be rotated by the drive 
shaft 2, and if in a downward direction as shown 
in Figure 2, the throttle valves will be gradually 
opened, thereby increasing the rate of flow and 
causing constant acceleration in the movement of 
the rotor until the points 82 and 63 are reached 
on the cam, after which the rise on the cams will 
gradually close the throttle valves at Such a rate 
as to cause a constant deceleration in the rate 
of movement of the rotor. At the end of the 
stroke, the pressure in the actuating chambers 
will be so reduced as to prevent the vanes from 
striking the sectors a hard blow and thereby 
causing damage to the parts. 
It will be apparent that upon reversal of the 

connections to pipes 6 and 68 as by the reversing 
valve 82' that reverse rotation 
may be effected. 
For driving purposes, it will be apparent that 

the shaft 2 may be provided on its free end with 
any suitable form of driver Such as the enlarged 
head 83 having a cross slot 84 formed therein 

of the rotor 

whereby suitable connection may be made with 
an Oldham coupling. 
By providing two diametrically opposite vanes 

and simultaneously applying pressure to both of - 
them in the same direction, that is, in a clockwise 
or counterclockwise direction, the parts are ob 
viously balanced thereby, practically eliminating 
friction and making it possible to develop a large 
torque on the driving shaft. By using the throt 
tle valves on both the inlet and exhaust, the rate 
of movement of the motor is at all times under 
control, which is very important when moving 
heavy parts because it prevents the momentum 
from becoming too great and makes it easier to 
stop the movement at the desired time and with 
out shock. . W- 
what is claimed is: - 
1. A hydraulic ???????????????????? a housing, a plu rality of chambers circumferentially arranged in 

said housing, a vane movable in each of said 
chambers, means connecting said vanes to a com 
mon rotor, a first channel for supplying fluid 
under pressure to said chambers to apply an 
actuating force to the corresponding side of each 
of said vanes, a second channel means for con 

5 
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veying, exhaust fluid from said chambers, a . 
throttle valve in each of said channels, resiliently 
operable means for normally urging said valves 
to an open position, and cam means carried by 
said rotor for positively moving said valves in 
a direction to throttle the flow in both of said 
channels. 

2. A hydraulic motor comprising a cylindrical 
housing having a plurality of sector-shaped 
chambers circumferentially arranged therein, a 
vane movable in each of said chambers, a rotor 
integrally connected to each of said vanes, a pair 

65 
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of pipes connected to said housing and adapted 

lO 

to be alternately connected to a pressure source 
and to exhaust, throttle valves respectively con 
necting said pipes to said chambers, and means 
responsive to rotation of said rotor for control 
ling the position of said throttle valves including 
a can having a control surface in the form of a 
gravity curve. 3. A hydraulie motor comprising a housing 
having a cylindrical chamber formed therein, a 
rotatable shaft journaled in the end walls of said . 
chamber, a pair of fixed abutments located be 
tween said end walls and dividing said chamber 
into two spaces, radial vanes attached to said 
shaft and projecting into said spaces, a valve 
block mounted on an end wall of said chamber, 
a pair of valve plungers slidably mounted in 

- said valve block for movement in a direction par 

?? ?? 

allel to the axis of said shaft, a passageway cons 
trolled by one of said valves and terminating in 
a pair of diametrically opposite ports, one in 
each space, whereby admission of pressure will 
cause said vanes to rotate in one direction, an 
additional passageway controlled by the other 
valve and terminating in a pair of diametrically 
opposite ports, one in each space, whereby ad 
mission of pressure will effect rotation of the 
vanes in an opposite direction, and can means 
carried by the end of said shaft for effecting 
synchronized movement of said valve plungers. 

4. A hydraulic motor comprising a housing 
having end walls and a cylindrical chamber 
formed therein, a shaft rotatably mounted in Said 
end walls, means separating said chamber into 
two spaces, vanes projecting from said shaft into 
the respective spaces, each space having a pair 
of ports formed in one of said end walls, a valve 
housing supported by one of said end walls, a 
pair of pipes connected to said valve housing 
and adapted to be alternately connected to a 
source of fluid pressure and to exhaust, a pair 
of valve members mounted in said valve block 
for regulating the flow between the respective 
pipes and a respective pair of ports in Said end 
wall, and means carried on the end of Said shaft 
for simultaneously moving said valve members to 
increase and-then decrease the rate of flow dur 
ing one direction of rotation of said shaft. 5. A hydraulic motor comprising a housing 
having a cylindrical bore formed therein, end 
Walls closing the end of said bore to form a cy 
lindrical chaniber therein, a shaft passing 
through said chamber and journaled in said end 

3 
walls, segments interposed between said walls and 
dividing said chamber into a plurality of spaces, 
said shaft having radial vanes projecting into the 
respective spaces and iii sealing contact with the 
walls thereof, ports formed in one of said end walls and at opposite ends of said spaces and 
positioned in diametrically opposite pairs, a valve 
block attached to one of said end walls, means 
connecting one pair of diametrically opposite 
ports to a valve in said block, means connecting 
another pair of opposite ports to a second valve 
in said block, external channels connected to the 
respective valves, said channels adapted to be al 
ternately connected to a source of pressure or to 
exhaust, said valves being normally in a slightly 
open position whereby upon admission of pres 
sure to one of said channels, said vanes will be 
actuated to cause's rotation of the shaft, and 

O 

means responsive to rotation of the shaft to 
effect further and simultaneous opening of said : 
valves to increase said rate of rotation to a pre 
determined maximum. . . . 6. A hydratulic motor comprising a housing 
having a cylindrical bore formed therein, end 
walls attached to said housing to form a cylindri 
call chamber therein, a shaft passing through said 
chamber and journaled in the opposing end walls, 
segments interposed between said walls and di- · 
viding said chamber into two spaces, said shaft 
having radial vanes projecting into the respective 
spaces and in sealing contact with the walls 
thereof, ports formed in one of said end walls 
and at opposite ends of Said spaces and posi 
tioned in diametrically opposite pairs, a valve 
housing attached to one of Said end walls, means 
connecting one pair of diametrically opposite 
ports to one of Said valves, means connecting the 
other pair of opposite ports, to the other valve, 
a pair of external channels connected to the re 
spective valves, said channels adapted to be al 
ternately connected to a source of pressure and 
to exhaust, said valves being normally in a slight 
ly open position whereby upon admission of pres 
sure to one of said channels said vanes will be 
actuated to cause rotation of the shaft, means 
responsive to rotation of the shaft to effect fur 
ther and simultaneous opening of Said valves to 
increase said rate of rotation, said last named 
means also acting to close said valves during the 
last half of the stroke of said vanes to effect 
deceleration of said shaft. 
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