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Patented Nov. 9, 1948 2,453,309 

UNITED STATES PATENT office 
. 2,453,309. 

WANETYPEHYDRAULIC MOTOB, 
James K. Douglas, shorewood, wis, assignor to 
The Oilgear Company, Milwaukee, Wis a cor 
poration of Wisconsin 

Original application December 29, 1939, Serial 
No. 31.1479, now Patent No. 2,345,920, April 4, 
1944, 
1943, Serial No. 49,229 

(C. 12-87) 10 Cams. 

This application is a division of application Se 
rial No. 31,479 which was filed December 29, 
1939, and has since matured into Patent 2,345,920. 
The invention relates to a drive which includes 

a vane type hydraulic motor and a control there 
for. 
An object of the invention is to provide a hy 

draulic drive having a vane type motor, which is 
adapted to drive a load when Supplied with no 
tive liquid, and a control for rendering the motor 
ineffective to drive the load regardless of whether 
or not the supply of motive liquid is discontinued. 
Another object is to provide a hydraulic drive 

having a motor for driving a load and neans for 
rendering the motor ineffective to resist move 
inent of the load. 
Other objects and advantages will appear from 

the following description of an embodiment of 
the invention shown Schematically in the accom 
panying drawings in which the views are as fol 
oWS: 
Fig. is a diagran of the hydraulic circuit of 

a drive in which the invention is embodied. 
Fig. 2 is a view showing a control valve in a 

position different from that shown in Sig. i. 
Fig. 3 is a view showing a plot valve in a po 

sition different from that shown in Fig. 1. 
Fig. & is a vertical longitudina section through 

one of the motors shown in Fig. , the view being 
taken on the line - of Fig. 5. 

Fig. 5 is a transverse section through the no 
to taken on the line 5-5 of Sig. 4. 

Fig. 6 is a transverse section taken through 
the naotor or the line S-6 of gig. 4. 

#Fig. 7 is a transverse section through the no 
tor takes on the line - of Fig. 4. r 

iFig. 8 is a vertical section taken on the irreg 
ulariines 2-8 of Figs. 3 and . e 

For the purpose of illustration, the invegation 
has been shown embodied is a drive for a xia. 
chine of the type having a carriage which irakes 
an idle stroke in One direction 2t high speed and 
a Working stroke in the opposite direction at a 
lower speed appropriate for a tool to operate upon 
a work piece but it is to be usade: stood at the 
invention is adapted to various other uses. 

he in a chine includes a carriage 8 having a 
rack 2 fixed upon the aider side thereof and in 
linesh. With a gear 3 which is fixed upon a sinaft 
(3 so that rotation of shaft 3 in one direction or 
the other Will cause carriage to move in one 
direction or the other. 
forms no part of the present invention, all other 
parts thereof have been omitted from the draw 
ing. 

Since the machine per se 
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Shaft 4 is adapted to be rotated by two vane 

type hydraulic motors 5 and 6 which are con 
nected thereto by suitable drives 6 and respec 
tively. Motors 5 and 5 are energized by a pump 
8 which delivers liquid to both motors to cause 
them to move carriage in one direction at a 
cutting speed and then delivers its entire output 
to motor 5 only to cause it to move carriage. 
at high speed in the opposite direction at which 
time motor 5 is short circuited and the, vanes 
thereof are retracted so that its rotor spiris idly as presently will be explained. 
The two motors may be of the same size, but 

notor 5A has been shown as being larger that 
mutor 5 in order to obtain a high speed of ear 
riage a during its return stroke. For example, if 
the displacement of motor 5 is twice that of no 
tor 3, carriage 8 will be moved during its idle 
stroke at a speed three times its speed during its 
working stroke. 
Motor $5 may be of the type shown in Figs. 4 to 

8 and motor 5 may be exactly the same except 
that it may be of a different size if desired. As 
showr, the motor includes a rotor 9 keyed gao: 
a shaft, G and arragaged within 8 stator cd sistiag 
primarily of a casing 2 which has a regaovable 
end head 3 and rotatably supports shaft S by 
neans of bearings 4 and S6, a spacer arrag 33 
which is arranged within casing 2 and extends 
around rotor , and two cheek plates 7 and 8 
which are arranged within casing 63 upon topso 
site sides of spacer ring e, the cheek pakes and 
space ring being clamped in position by end 
head 3 and spacer ring is being just exhough 
thicker than rotor to pérmit rotor 8 (3 to targa 
freely between cheek plates and 8. 
The inner peripheral surface of spacer rig 6 

provides a track 9 for a plurality of Yages. 33. 
which are the same width as rotor aid fitted 
in slots formed radially therein. Vane rack 8 
is approximately elliptical with its short disaeter 
horizontai and just enough greater thaX, the di 
as meter of rotor to permit, rotor () to tag free 
is. The vertical diameter of track 9 is enough 
greater than the diameter of rotor 86 to provide 
a Working chamber 2 of the desired size cot 
a cove and below rotor (). 
Each chamber 2 communicates with two ports 

22 and 23 which are arranged upon opposite sides 
og the vertical center line of track 9 with the 
two ports 22 arranged diametrically opposite each 
other and each port 23 spaced approximately 90 
from ports 22. Each portion of track 9 between 
adjacent ends of adjacent ports forms a sealing 
arc which is ordinarily concentric with rotor i0. 

  



3 
The angular distance between adjacent ends of 
adjacent ports is at least twice as great as the 
angular distance between adjacent vanes so that 
each sealing arc will at all times have at least two 
vanes in contact therewith. 
As best shown in Figs. 7 and 8, ports 22 com 

municate with an annular passage 24 which is 
formed in the end wall of casing 2 and con- . 
municates with a main port 25 by means of which 
the motor may be connected to one side of a hy 
draulic circuit, and ports 23 communicate with a 

2,453,309 
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passage 26 which is formed in the end wall of 
casing 2 outward from passage 24 and commu 
nicates with a main port 2 by means of which 
the motor may be Connected to the other side of 
the hydraulic circuit. 
The arrangement is such that, when main port 

25 is connected to the discharge outlet of a 
pump or other source, of motive liquid and main 
port 27 is connected to a return or discharge 
line so that ports 22 function as inlet ports and 
ports 23 function as discharge ports, the notive 
liquid entering through each port 22 will exert 
a force upon the outer portion of that vane 
which is adjacent the end of port 22 and in con 
tact with the sealing arc of vane track . The 
force exerted by the liquid upon that vane will 
cause rotor f0 to rotate in a counterclockwise 
direction in respect to Fig. 5 and the liquid will 
act upon each succeeding vane as it passes the 
end of port 22 and comes into contact with the 
sealing arc so that rotor O is caused to rotate 
continuously as long as motive liquid is supplied 
to port 25. The liquid ahead of each vane will 
be discharged into the adjacent port 23 as soon 
as the preceding vane passes the adjacent end 
of that port 23. When motive liquid is supplied 
to port 27, the motor will operate in exactly the 
same manner but in the opposite direction. 

It is essential that the vanes just beyond the 
ends of the inlet ports be held in contact with 
vane track f as otherwise the liquid could flow 
freely from each inlet port to a discharge port 
and no rotative force would be transmitted to 
rotor f0. These vanes may be held in contact 
with track 19 by subjecting the inner ends there 
of to a pressure higher than the pressure pre 
vailing at the inlet ports but, if the inner ends 
of the vanes were subjected to this higher pres 
sure during a complete revolution of rotor 0, 
each vane would exert such an excessive force 
against track 9 during the time its outer end 
was exposed to the low or negative pressure of 
the discharge liquid that undue wear of the 
vanes or tracks might result. 
In order to hold the working vanes agains 

the vane track and at the same time to avoid 
excessive wear of the vanes or tracks, the vanes 
have the inner ends thereof subjected to a pres 
sure higher than the pressure of the motive 
liquid only during the time the outer ends there 
of are subjected to the pressure of the motive 
liquid. 
As shown, cheek pates f and 8 are each pro 

vided with a pair of arcuate pressure grooves 
3, which are arranged diametrically opposite 
each other and spaced radially inward from 
ports 22, and a pair of arcuate pressure grooves 
32 which are arranged diametrically opposite 
each other and spaced radially inward from 
ports 28, the pressure grooves being spaced a 
predetermined distance apart and so located that 
the inner ends of each vane slot will register 
with the four grooves successively as rotor 
rotates. 
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4. 
As shown in Fig. 8, the two grooves 3 in cheek 

plate 7 are connnected to each other by a pas 
sage 33, which is formed in cheek plate T and 
communicates with a connector 4 carried by 
end head 8, and the two grooves 2 in cheek 
plate 7 are connected to each other by a pas 
sage 35 which is formed in cheek plate 7 and 
communicates with a connector 80 carried by 
end head . The pressure grooves in cheek 
plate 8 communicate with the corresponding 
pressure grooves in cheek plate through the 
inner ends of the vane slots and are provided 
for the purposes of hydrostatically balancing 
rotor , 
As previously explained, motor 5 is exactly the 

same as motor S except that it is larger. Con 
sequently, the main ports and the connectors of 
both motors have been indicated in Fig. 1 by the 
same reference numerals but with the exponent 
"a" added to the reference numeras applied to 
notor a 
The liquid for operating motors S and is is 

discharged by pump 8 into a channel 40 and the 
liquid discharged by notors S and 5 is returned 
to pump 8 through a channel 4. In order to 
make up for leakage losses and to supercharge 
pump 8, additional liquid is supplied to channel 
4 by a gear pump 2 which draws liquid from 
a reservoir 43 and discharges it into a channel 
44 through which it supplies liquid to a valve 
operating mechanism to be presently described. 
The liquid discharged by gear pump 2 in ex 

cess of the liquid required to operate the valve 
mechanism is exhausted through a resistance 
valve 85 into one end of a channel the other 
end of which is connected to channel 4. The 
liquid discharged by gear pump 42 into channel 
46 in excess of the liquid required to supercharge 
pump 8 is exhausted through a relief valve 
into reservoir 43. Gear pump 2 is thus enabled 
to maintain in channel 4 a pressure equal to 
the resistance of valve 47 and to maintain in 
channel 44 a pressure equal to the sum of the 
resistances of valves 45 and 4. 
Pump 8 is initially controlled by a start and 

stop valve 48 which is fitted in the bore of a 
valve casing 49 having three annular grooves or 
ports 50, 5 and 52 formed therein. Port 
communicates with channel 40, port St Com 
municates with a channel 53 through which 
liquid is directed to the notors, and port 2 con 
municates with channel 4 and with a channel 
54 through which liquid is returned from the 
motors. 
The arrangement is such that, when valve 8 

is in the position shown in Fig. 1, liquid dis 
charged by pump 8 will flow through channel 4 
and valve casing 49 into channel 5 and the 
liquid returned from the motors through chan 
nel 54 will flow through port 52 and channel 4 
to pump 8. When valve 48 is shifted to the limit 
of its movement toward the left, it will block 
port S and open port 52 to port 50 so that pump 
8 is bypassed. 
The inner and outer end of each vane may 

be subjected to the same pressure and each vane 
held in contact with track by a light spring 
arranged in the inner end of its vane slot in the 
well known manner but the working vanes are 
preferably urged against the vane track by liq 
uld having a pressure related to but somewhat 
higher than the pressure of the notive liquid. 
As shown, liquid for holding the working vanes 

20 of motors and a against vane tracks is 
supplied by a small capacity pump which is 
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driven in unison with pump 8 and draws liquid 
from channel 53 and discharges it into a channel 
56. The liquid discharged by pump 55 in ex 
cess of the volume required to hold the working 
vanes outward is exhausted through a low pres 
sure resistance valve 57 back into channel 53 
so that the pressure in channel 56 is always 
a few pounds higher than the pressure created 
by pump 8. 
Motors 5 and 5 are controlled by a plurality 

of valves which are simultaneously operable to 
control the flow of liquid to and from the main 
ports of the motors and the flow of liquid to 
and from the pressure grooves of the motors. 
As shown, six valves or pistons 6, 62, 63, 64, 65. 
and 66 are fixed upon a plunger 67 and closely 
fitted in the bore of a control valve casing 68 
having twelve annular grooves or ports 69, O, 
7, 72, 73, T4, 75, 76, 77, 78, 79 and 80 formed 
therein. 

Port 69 is connected by a channel 8 to port 
2 of motor 5 and to port 2a of motor 5a, 
and channel 54 is connected to the left end of the 
bore of valve casing 68 so that ports 27 and 27a 
are connected to the intake of pump 8 when valve 
plunger 67 is in the position shown in Fig. 1. 
Port 70 is connected by a channel 82 to port 25a 
of motor 5a, and it has channel 53 connected 
thereto so that port 25 is at all times subjected 
to the pressure created by pump 8. 

Port 7 is connected by a channel 83 to port 
25 of motor 5, ports 72 and 76 are connected 
by a channel 84 to channel 54 intermediate the 
ends thereof, port 73 is connected by a channel 
85 to connector 36 on motor 5, port 74 has chan 
nel 56 connected thereto, port 75 is connected 
by a channel 86 to connector 34 on motor 5, 
port TT is connected by a channel 87 to connec 
tor 36 on motor 5, port 78 and the right end 
of the bore of valve casing 68 are connected to a 
drain channel 88 which discharges into reservoir 
43, port 79 is connected by a channel 89 to con 
nector 34a on motor 5, and port 80 is con 
nected by a channel 90 to channel 56 intermedi 
ate the ends thereof. 
Walve plunger 67 is adapted to be shifted in 

one direction or the other by a piston 9 which 
is connected thereto and fitted in a cylinder 92 
arranged upon the right end of valve casing 
68. Liquid for operating piston 9 is supplied 
to cylinder 92 under the control of a pilot valve 
93 which is arranged in the bore of a valve cas 
ing 94 having both ends thereof connected to 
drain channel 88 So that movement of valve 33 
will not be hampered by entrapped liquid or 
gaS. 
Valve casing 94 has three annular grooves or 

ports 35, 36 and 9 formed in the wall of the 
bore thereof. Port 95 has gear pump channel 36 
connected thereto, port 96 is connected by a 
channel 98 to the right end of cylinder 92, and 
port 9 is connected by a channel 99 to the left 
end of cylinder 92. 

Pilot valve 93 may be shifted in any suitable 
manner such as in response to carriage ap 
proaching the limit of its movement in each di 
rection. Wieans are provided to compensate for 
the over run of carriage but, since such means 
are well known and form no part of the present 
invention, they have been omitted from the 
drawing and valve 93 shown as having its stem 
connected by a link to a lever O which has 
one of its ends pivoted upon a bracket 02 and 
its other end extending into the path of two 
dogs 03 and 04 carried by carriege . 

0. 

5 

20 

30 

35 

40 

45 

50 

60 

65 

7) 

75 

6 
Operation. 

ASSunning that the several parts are in the 
positions shown in Fig. 1 and that pumps 8, 42 
and 55 are running, the drive will function as 
follows: 
Gear pump 42 will draw liquid from reservoir 

43 and discharge it through channel 44 and re 
sistance valve 45 into channel 46. The liquid dis 
charged by gear pump 42 in excess of the liquii 
required to supercharge pump 8 will be exhausted 
through relief valve 47 into reservoir 43 So that 
gear pump 4.2 maintains a low or return pressure 
in channel 46 and a higher or gear pump pres 
sure in channel 44. The gear pump pressure 
Will extend from channel 44 through pilot valve 
casing 94 and channel 99 to the left end of servo 
motor cylinder 92 and cause piston 9 to hold 
control valve plunger 67 in the position shown 
in Fig. 1. The return pressure will extend from 
channel 46 through channel 4, valve casing 49 
and channel 54 to the left end of valve casing 
68 and from channel 54 through channel 84 to 
ports 72 and 76. 
Main pump 8 will discharge liquid through 

channel 40, valve casing . 49 and channel 53 to 
port 70 in control valve casing 68 and maintain 
therein at all times a pressure proportional to 
the load on pump 8. 
Pump 55 will draw liquid from channel 53 and 

discharge a part of it through resistance valve 
57 back into channel 53 so that pump 55 is 
caused to maintain in channels 56 and 90 and 
in ports 4 and 80 a superpressure which is 
always greater than the main pump pressure by 
an amount equal to the resistance of valve 5. 
With control valve plunger 67 in the position 

shown in Fig. 1, port 75 is open to port 74 and 
port 79 is open to port 80 so that superpressure 
can extend from port 74 through port 75, chan 
nel 86, connector 34 and passage 33 (Fig. 6) to 
the pressure grooves 3 in motor 5 and from 
port 80 through port 79, channel 89, connector 
34 and passage 33 to the pressure grooves 3 
of motor 5. 

Port T3 is open to port T2 and port T is open 
to port 6 so that return pressure can extend 
from port 2 through port T3, channel 85, con 
nector 36 and passage 35 (Fig. 6) to the pres 
Sure grooves 32 of motor 5 and from port 76 
through port 77, channel 87, connector 36a and 
passage 35 to the pressure grooves 32 of mo 
tor 58. 

Port 69 is open to return channel 56 so that 
return channel 56 is connected through valve 
casing 68, channel 8, main ports 2 and 27a and 
passages 26 (Fig. 7) to the ports 23 of both 
notorS. 

Port is open to port () so that motive liquid 
Will fioW through channels 83 and 82, main ports 
25 and 25, passages 28 and ports 22 to the pres 
Sure sides of the chambers 2 (Fig. 5) of both no 
torS. 
The pressure of the motive liquid tends to move 

in Ward the vanes 20 whose outer ends extend into 
the pressure sid3s of the changers 2 but the 
inner ends of those vanes are subjected to the 
Superpressure in grooves 3 which holds them 
firmly against Vane track, 9 so that the motive 
liquid may act upon the outer end portions there 
of and cause rotors 0 to rotate in a counter 
clockwise direction, the liquid carried across the 
Sealing arcs of track 9 by the vanes being dis 
charged into ports 23 and returned through the 
above described channels to the intake of pump 8.   
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Each vane 20 is held by the superpressure firm 
ly against track 9 until the inner end of its slot 
moves out of registry with groove 3 at which 
time it has moved part way across the Sealing 
arc, then the liquid in the inner end of the vane 
slot is trapped therein during movement of the 
vane through a slight angular distance and then 
the inner end of the slot registers with a groove 
32 which contains liquid at the return pressure, 
as previously explained, so that the vane is hy 
drostatically balanced and is held against the 
vane track solely by centrifugal force. 

Rotation of rotors 0 in a counterclockwise di 
rection causes drives 6 and 7 to rotate shaft 6 in 
a counterclockwise direction and thereby cause 
gear 3 to move rack 2 and carriage toward the 
left at a speed proportional to the displacement 
of pump 8 relative to the combined displacements 
of motors 5 and 5. 
As carriage f approaches the limit of its move 

ment toward the left, dog O4 will engage lever 
0 and cause it to shift pilot valve 93 to the po 

sition shown in Fig. 3, provision being made for 
over run of carriage as mentioned above. Lig 
uid fronn gear pump 42 will then flow through 
channel 44, valve casing 94 and channel 98 to 
the right end of cylinder 92 and cause piston 9 
to shift control valve plunger 67 to the position 
shown in Fig. 2, the liquid expelled from cylinder 
92 by piston 9 being conducted through channel 
99, valve casing 94 and drain channel 88 into 
reservoir 43. 

Shifting control valve plunger 67 to the posi 
tion shown in Fig. 2 connects port 69 to port 70 
and pump pressure will extend from port TO 
through port 69 and channel 8f to main port 27 
of motor 5 and to main port 2 Ta of motor 58, and 
pressure will extend from port 70 through chan 
nel 82 to main port 25 of motor 5a so that motor 
5a is short circuited and the outer ends of all of 
the vanes thereof are subjected to pump pres 
sure. Also, port 80 is blocked and ports 77 and 79 
are open to port 78 so that all of the pressure 
grooves 3 and 32 of motor 58 are connected to 
drain channel 88 through the previously de 
scribed channels. Since all of the vanes of motor 
5a have their outer ends subjected to pump pres 
sure and their inner ends to zero pressure, they 
will be moved inward so that, when motor 5 is 
driven by motor 5 as will presently be explained, 
rotor f) of motor 58 will spin idly and without 
displacing any liquid. 
While motor 5a has been shown as having both 

of its main ports connected to the pressure side 
of the main circuit and all of its pressure grooves 
connected to drain for the purpose of forcing the 
vanes inward, the vanes could be forced inward 
by connecting both main ports to the return side 
of the circuit and all of the pressure grooves to 
drain or by connecting both main ports to the 
pressure side of the circuit and all of the pres 
sure grooves to the return side of the circuit. 
When control valve plunger is in the position 

shown in Fig. 2, port 73 is open to port 74 instead 
of to port i 2 and port 75 is open to port T6 instead 
of to port 74, so that the pressures in the pressure 
grooves of motor 5 are reversed, and port T is 
open to port 72 instead of to port 70 and port 69 
is open to port 70 instead of to return channel 54 
so that the flow of motive liquid to motor 5 is 
reversed. Consequently, motor 5 will operate in 
the previously described manner but in the op 
posite direction and move carriage toward the 
right at a high speed which is proportional to the 
displacement of motor 5 relative to the displace 
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8 
ment of pump 8. During movement of carriage 
toward the right, drive 7 will rotate rotor 0 

of motor 5 which will spin idly since its vanes are 
fully retracted as previously explained. 
As cal'riage approaches the limit of its move 

ment toward the right, dog 03 will engage lever 
A0 and cause it to shift pilot valve 93 to the posi 
tion shown in Fig. 1, provision being made for 
Over run of carriage as mentioned above. Liq 
uid from gear pump 42 will then flow through 
channel 44, valve casing 94 and channel 99 to the 
left end of cylinder 92 and cause piston 9 to 
shift control valve plunger 67 to the position 
shown in Fig. 1, the liquid expelled from cylinder 
92 by piston 9 being conducted through channel 
98, valve casing 94 and drain channel 88 to res 
ervoir 43. 

Shifting control valve plunger to the position 
shown in Fig. 1 completes a cycle of operation . 
and starts a Second cycle of operation as ex 
plained above. 
The drive described herein is susceptible of 

various modifications and adaptations without 
departing from the scope of the invention which 
is hereby claimed as follows: 

1. The combination, with a hydraulic motor 
having vane track and a rotor arranged within 
said track and provided with a plurality of vanes 
for engaging said track, of means for directing 
motive liquid between said track and said rotor, 
means for causing each of said vanes to engage 
said track during at least a part of each revolu 
tion of Said rotor to thereby enable said liquid to 
act upon said vanes and rotate said rotor, and 
means for causing all of Said Vanes to move in 
Ward out of engagement with said track and 
thereby prevent liquid directed between said track 
and said rotor from rotating said rotor. 

2. The combinaticin, with a hydraulic notor 
having a vane track and a rotor arranged within 
said track and provided with a plurality of vanes 
for engaging said track, of means for directing 
motive iiquid between said track and said rotor, 
the pressure of said liquid acting upon the outer 
ends of said vanes and tending to move them in 
ward away from said track, means for supplying 
to the inner end of each wane during at least a 
part of each revolution of said rotor liquid at a 
pressure greater than the pressure of said motive 
liquid to thereby hold said vanes against said 
track and enable said motive liquid to rotate said 
rotor, and neans for reducing the pressure at the 
inner ends of Said vanes below the pressure of 
said motive liquid to thereby cause said vanes to 
rove inward cut of engagement With said track 
and prevent said motive liquid from rotating said 
rotor. 

3. In a drive, the combination of a hydraulic 
motor having a vane track and a rotor arranged 
within said track and provided with a plurality of 
wanes for engaging said track, said motor having 
an inlet for directing liquid between said track 
and said rotor and an outlet for the discharge of 
liquid therefrom, means for supplying motive liq 
uid to said motor to energize the same, the pres 
sure of said liquid acting upon the outer ends of 
said vanes and tending to move them inward, 
means for Supplying to the inner end of each 
vane during at least a part of each revolution 
of said rotor liquid at a pressure related to and 
greater than the pressure of said motive liquid 
to thereby hold said vanes against Said track and 
enable said notive liquid to rotate said rotor, 
and means for reducing the pressure at the inner 
end of each vane below the pressure at the Outer 
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end thereof to thereby cause said vanes to be 
moved inward away from said track and prevent 
any liquid delivered to said inlet or said outlet 
from rotating said rotor. 

4. The combination, with a hydraulic motor in 
cluding an endless vane track and a rotor ar 
ranged within said track and provided with ra 
dial slidable vanes adapted to ride upon said 
track during rotation of said rotor, of means for 
supplying motive liquid from an external source 
to said motor to act upon the outer portions of 
said vanes and effect rotation of said rotor, and 
means for causing said vanes to move out of 
contact with said track and out of the pain of 
said liquid to thereby prevent said rotor from 
being rotated by the iquid supplied to said motor. 

5. In a hydrodynamic machine, the combin&- 
tion of a cylindrical rotor, a stationary eradiess 
wane track arranged around said rotor and form 
ing spaces of varying widths between it and the 
periphery of said rotor, casing means enclosing 
said rotor and said track and providing ports 
which communicate with said spaces, a plurality 
of approximately radial varies slidable in Said 
rotor and adapted during rotation of Said rotor to 
continuously engage said track and provide Seals 
between said ports so that rotation of Said roto: 
will cause liquid to be transferred from one to 
another of said ports and motive liquid Supplied 
to a port will cause rotation of said rotor, and 
means for preventing transfer of liquid from one 
port to another in response to rotation of said 
rotor and for preventing rotation of said rotor in 
response to motive liquid being supplied to a 
port. 

6. The combination, with a hydraulic moto 
having a vane track and a rotor arranged within 
said track and provided with a plurality of varies 
for engaging said track, of means for directix.g 
motive liquid between said track and Said rotor 
including a valve for controlling the delivery of 
said liquid, means for supplying to the in Yae: 
end of each vane during at least 2, p3.rt of each 
revolution of said rotor liquid ai, a pressure great 
er than the pressure of said notive liquid to 
thereby hold said vanes against said track and 
enable said notive liquid to rotate said 'otor in 
cluding a valve operable to discontinue the Supply 
of high pressure liquid to the inner ends of Saidi 
vanes and to connect said inner ends to exhaust 
to cause said vanes to be moved inward by the 
pressure of the motive liquid and thereby prevezat 
said motive liquid from rotating said rotos, a Rad 
means for simultaneously operating Said valves. 

7. In a hydraulic drive for driving an element, 
the combination of a hydraulic motor having a, 
vane track and a rotor adapted to be connected 
to said element and arranged within said traci. 
and provided with a plurality of substantially 
radial vane slots having vanes fitted therein 
and adapted to engage said tract, Said motor 
having formed therein a passage Witin which the 
inner end of each Vane slot communicates during 
a part of each revolution of said rotor, means for 
directing motive liquid to the outer ends of said 
vanes to rotate said rotor and thereby drive said 
element, the pressure of said notive liquid acting 
upon said vanes at the outer ends thereof and 
tending to move them inward, a source of liquid 
having a pressure higher than the pressure of 
said motive liquid, channel means for directing 
liquid from said source to said passage to thereby 
hold said vanes against said track and enable said 
motive liquid to rotate said rotor, and valve 
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O 
ducing the pressure in said passage below the 
pressure of said motive liquid to cause said vanes 
to be moved inward by the pressure at the Outer 
ends thereof and thereby prevent said notive lig 
uid from rotating said rotor. 

8. In a hydraulic drive for driving an element, 
the combination of a hydraulic motor havig & 
vane track and a rotor adapted to be connected 
to said element and arranged within said track 
and provided with a plurality of substantiais 
radia vane slots having vanes fitted thereig, 8&ndi 
adapted to engage said track, said notor 2Wig 
formed therein a passage with which the G2ae; 
end of each vane slot cornmunicates during & 
part of each revo2tion of said rotor, ne&ES for 
directing notive liquid to the outer ends of Said 
vanes to Rotate said rotor and thereby disive said: 
element, the pressure of said riotive liquid 363 
ing upon said Wares at the outer ends thereof 23; d. 
tending to move then inward, a source of liquid 
having a pressure higher than and Varying i2) acco 
cordia:ce With variations in the pressure of S8ic 
motive liquid, channel means for directing iiquid 
from said source to said passage to thereby hold: 
said vanes against said track and enable said E20 
tive liquid to rotate said rotox, and waive inea,228 
associated with said channel, means for reducing 
the pressure in said passage below the pressure 
of said motive liquid to cause said varies to be 
noved inward by the pressure at the outer ends 
thereof and hereoy prevent said motive liquid 
from rotating said roor. 

9. In a hydraulic drive for driving an element, 
the combination of a hydraulic motor having & 
vane track and a rotor adapted to be connected 
to said element and arranged within said track 
and provided with a plurality of substantially 
radia vane slots having vanes fitted theirei, and 
adapted to engage said track, said motor having 
formed thereira s, passage with which the irre; 
exad of each. vaze slot, communicates during a, 
part of each revolution of said rotor, earns for 
sitecting active liquid to the outer ends of said: 
varies to rotate said rotor and thereby drive said 
eerine2, the pressure of said notive liquid actiag 
upo, said Wa:23s at the outer ends thereof and 
tending to nove then inward, a source of liquid 
having it, press re highes than the pressure of 
said notive liquid, canne means for directing 
liquid for said source to said passage to thereby 
hold said 'yees agaias, said track and enable 
said notive liquid to rotate said rotor, wave 
Keans associated with said channel means fo: 
reducing the pressure in said passage below the 
pressure of said ignotive igid to cause said wages 
to oe moved in Ward of the pressure at the outer 
ends thereof and hereby prevent said notive 
iquid front, rotating said gotor, and means re 
sponsive to said eierrent reaching a given poira, 
in its novelinerat for Operating said valve nears. 

i0. In 2. drive, the combination with a hy 
draulic notor having a vane track and a rotor 
arranged within said track and provided with a 
plurality of vanes to engage said track, of press 
Stre channels for directing motive liquid to said 
notor at the Outer ends of said vanes to energize 
said motor, said motive liquid acting upon the 
Outer ends of said vanes and tending to move 
Said Vanes in Ward away from said tracts, , 
booster pump having its inlet connected to said 
preSSure channel, a resistance valve connected 
between the outlet of said booster pump and said 
pressure channel, said booster pump being adap 
ed to draw liquid from said pressure channel and 

means associated with said channel means for re- 75 deliver a part thereof to the inner ends of said 



11 varies and to discharge the remainder thereof 
throughssic resistance valve so that the pressure 
of heiguld delivered to the inner ends of said 
wns is agiyen monthigher than the pressure 
at the oute ends of said vanes, a low pressure channel, and valve means for connecting the in 
her ends of said Vanes to said booster pump and 
to seid low pressure channel selectively. 

JAMES 3. DOUGLAS. 
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