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This invention relates to a variable volume 
type of hydraulic motor, and an object of the 
invention is to provide improved means for con 
trolling automatically the volume of the motor 
for each revolution in response to the pressure of 
the hydraulic fluid delivered to said motor and in 
which means is provided to adjust the motor to 
maximum volume Whenever the motor is first 
started in operation, after which the volume of 
Said motor will be adjusted automatically as 
aforesaid. 
Other objects of the invention will appear here 

inafter, the novel features and combinations be 
ing set forth in the appended claims. 

In the accompanying drawings: 
Fig. 1 is an elevational view, with parts broken 

away, showing an improved hydraulic motor in 
corporating features of my invention; and 

Fig. 2 is a sectional view, with a part of the 
rotor and head shown in plan, of the motor of 
Fig. 1. 
The hydraulic motor includes a main casting 

forming a housing or casing having a renov 
able combination feed end cap and port plate 

at one end and a bearing retaining cap 2 
at the other end. Within the casing í 0 there is 
a rotor 3 mounted on a drive shaft which is 
carried in Spaced anti-friction bearings 5 and 6 
carried adjacent Opposite ends thereof. 
The rotor 3 is provided with a plurality of 

axially extending cylinders, one of which is seen 
at T in Fig. 2 of the drawings, within each of 
which cylinders there is a piston 8 having a 
bearing shoe 9 which rides on a thrust plate 29 
carried by a trunnion 2 mounted for adjustment 
on an axis which is at right angles to the axis 
of the shaft 4 and includes a bearing shaft 22. 
Thrust received by the trunnion 2 is transmitted 
to the casing 0 through a pair of arcuate roller 
bearings 23, the outer Surface of the trunnion 
2 being formed in an arc of a circle Which rolls 
over said arcuate roller bearingS 23. 
The motor is preferably of a reversible char 

acter and is provided with feed and exhaust ports, 
one of which is seen at 24, there being a similar 
port diametrically opposed thereto in a manner 
well understood in this art. By making port 24 
either a pressure port or an exhaust port; in 
other words, by connecting it selectively to the 
pressure line or the exhaust line, the direction 
ofrotation of the motor may be selectively con 
troled. 
As best illustrated in Fig. i. of the drawings 
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the trunnion 2 is provided with a socket receiv 
ing the head of a push rod 25 whichi is urged 55 under certain conditions provide a passageway 
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by a heavy spring 26 to the minimum volumetric 
position of the trunnion 2, in which position the 
thrust plate 20 is in a plane substantially verti 
Cal With the axis of the shaft 4. it is obvious 
that when the thrust plate 25 is so positioned 
the pistons 8 will have little or no reciprocatory 
motion for each revolution of the rotor 3 and 
shaft 4. One end of the spring 26 abuts one end 
of a collar 2 carried by the push rod 25, the 
other end abutting an appropriate washer car 
ried by the cap l . 

Dianetically opposite the push rod 25 there 
is a composite piston designated in its entirety 
by the reference character 28 which from a 
functional or operative standpoint includes two 
Separate pistOnS. 29 and 3i formed integrally. 
The piston 29 has a larger diameter than the 
piston 30, and the former reciprocates in a rela 
tively large diameter cylinder 3 , the latter in 
a Smaller diameter cylinder 32 which is formed 
by extending a sleeve 33 in one end of the cyl 
inder 3 and adjacent the cap , said sleeve 33. 
being held in position by cooperating shoulders 
between it and the cylinder 3 and by said cap 
f, as is obvious from Fig. 1 of the drawings. 
The principal portion of the piston 29 is pro 

vided with a relatively large bore 34 which re 
ceives an elongated pin -35 having a shoulder 36 
formed thereon, which shoulder 36 Cooperates 
With the bottom of the bore 34 to limit nove 
ment of the pin 35 toward the left as viewed in 
Fig. 1 of the drawings. Said pin 35 is urged to 
the left by a helical spring 3 which is held in 
adjusted position by a movable cap 38 threaded 
in the bore 34, said cap 38 being provided with 
drain bores 39 to drain oil which may reach the 
bore 34. The cap 38 is preferably hardened and 
cooperates with a hardened thrust button 0 
carried by the trunnion 2. 

It may be pointed out at this time that hy 
draulic pressure on the piston 3 or on the piston 
29, or both of them, will exert a force through 
said composite piston 28 tending to rock the 
trunnion 2 in a direction against the action of 
the spring 26 and tending to increase the Wol 
ume of the motor which, of course, means the 
volumetric consumptions for each revolution 
thereof. 
The left-hand portion of the pin 35 normally 

extends into a bore Which extends through 
the piston portion 3 of the composite piston 28 
and into a portion of the piston 29 thereof. The 
composite piston 28 is provided with four radial 
bores 42 spaced ninety degrees (90) apart, which 
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duit means for conducting said hydraulic fluid 
to Said cylinders, and valve means normally 
isolating one of said cylinders adapted to open 
and close at a predetermined hydraulic pressure 
whereby when the pressure of said fluid exceeds 
Said predetermined pressure the fluid may flow 
to said one cylinder. 

2. A hydraulic motor including means for ad 
justing its hydraulic capacity for each revolution, 
hydraulically operated mechanism for adjust 
ing said adjusting means by hydraulic fluid 
under pressure Operating Said motor, Said hy 
draulically operated mechanism including means 
forming a pair of cylinders of different internal 
diameters, a piston in each of said cylinders for 
adjusting Said adjusting means, conduit means 
for conducting said hydraulic fluid to the Smaller 
of Said cylinders, and valve means between said 
cylinders adapted to open and close at a pre 
determined hydraulic p:ressure whereby when 
the pressure of fluid in said Smaller cylinder ex 
ceeds said predetermined pressure the fluid may 
flow from one cylinder to the other. 

3. A hydraulic motor including means for ad 
justing its hydraulic capacity for each revolution, 
hydraulically operated mechanism for adjust 
ing Said adjusting means by hydraulic fluid under 
pressure operating said motor, said hydraulically 
Operated mechanism including means forning a 
pair of cylinders, a piston in each of said cyl 
inders for adjusting Said adjusting mea}}s, con 
duit means for conducting Said hydraulic fluid 
to. One of Said cylinders, means forning a fluid 
passageway, adapted to interconnect said cyl 
inders, and means forming a valve responsive to 
pressure in said one cylinder normally blocking 
said passageway and adapted to open and close 
at a predetermined hydraulic pressure whereby 
when the pressure of fluid in said one cylinder ex 
ceeds said predetermined preSSu'e it may flow : 
to and from the other cylinder. 

4. A hydraulic motor including means for ad 
justing its hydraulic capacity for each revolution, 
hydraulically operated mechanism for adjust 
ing said adjusting means by hydraulic fluid under ;3 
pressure operating said notor, said hydraulically 
operated mechanism including means forming a 
pair of cylinders, a piston in each of Said cyl 
inders for adjusting said adjusting means, one 
of said pistons including means forming a fluid 
passageway adapted to connect said cylinders, 
conduit means for conducting said hydraulic fluid 
to the cylinder having said passageway forming 
piston, and valve means associated with said pas 
sageway normally blocking it and adapted to 
open at a predetermined hydraulic pressure 
whereby when the pressure of said hydraulic fluid 
in said one cylinder is above said predetermined 
pressure said fluid may flow to said other cyl 
inder. 

5. A hydraulic motor including means for ad 
justing its hydraulic capacity for each revolution, 
hydraulically operated mechanism for adjust 
ing said adjusting means by hydraulic fluid under 
pressure operating said motor, said hydraulically 
operated mechanism including means forming a 
pair of axially aligned cylinders of different in 
ternal diameters, means fol'ning interconnected 
pistons one in each of said cylinders including a 
passageway connecting said cylinders, conduit 
means for conducting Said hydraulic fluid to One 
of said cylinders, and valve means normally 
blocking said passageway adapted to open at a 
predetermined hydraulic pressure whereby when 
the pressure of said hydraulic fluid in Said one 
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cylinder exceeds said predetermined pressure 
fluid may flow to both of said cylinders. 

6. A hydraulic motor including means for ad 
justing its hydraulic capacity for each revolu 
tion, hydraulically operated mechanism for ad 
justing Said adjusting means by hydraulic fluid 
under pressure operating said motor, said hy 
draulically operated mechanism including means 
forming a pair of axially aligned cylinders of 
different internal diameters, means forming in 
terconnected pistons one in each of said cylin 
ders, the Smaller piston of which includes means 
forming a passageway interconnecting said cylin 
ders, conduit means for conducting said hydraulic 
fluid to the smaller of said cylinders, and a spring 
loaded valve means normally blocking said pas 
sageway adapted to open at a predetermined 
hydraulic pressure whereby when the pressure 
of Said hydraulic fluid in the Smaller of Said 
cylinders exceeds said predetermined pressure 
hydraulic fluid may flow to said larger cylinder 
through said passageway. 

7. A hydraulic motor including means for ad 
justing its hydraulic capacity for each revolution, 
hydraulically operated mechanism for adjust 
ing Said adjusting means by hydraulic fluid un 
der preSSure operating Said motor, Said hydrau 
lically operated mechanism including means 
forming a pair of axially aligned cylinders of 
different internal diameters, means forming in 
terconnected pistons one in each of said cylin 
ders, the Smaller piston of which includes means 
forming a passageway interconnecting Said cyl 
inders, conduit means for conducting said hy 
draulic fluid to the Smaller of said cylinders, 
and a Spring loaded valve means normally block 
ing Said passageway adapted to open at a prede 
termined hydraulic pressure whereby when the 
preSSure of Said hydraulic fluid in the Smaller of 
Said cylinders exceeds said predetermined pres 
Sure hydraulic fluid may flow to said larger cyl 
inder through Said passageway, said spring 
loaded valve means including a valve plunger 
and a Spring carried within the larger of said 
pistons. 

8. A variable volume rotary hydraulic motor 
including a casing, a rotor mounted in said cas 
ing and having reciprocable cylinders, pistons 
in Said cylinders, a thrust plate positioned to 
take the thrust of Said pistons, means mounting 
Said thrust plate for adjustment to adjust the 
volumetric Consumption of said motor for each 
revolution, Spring means urging said thrust plate 
toward a minimum consumption position, pres 
sure responsive means opposing said spring means 
and urging Said thrust plate to a maximum con 
Sumption position, Said pressure responsive 
means including a line pressure chamber, a 
cylinder having a relatively large area, and a 

} Second cylinder having a relatively small area, a 
piston in each of said cylinders operative in 
response to preSSure therein to urge said thrust 
plate in opposition to said Spring means, means 
Connecting Said Cylinder of relatively small area, 
permanently to said line pressure chamber, and 
pressure responsive valve means for connecting 
Said cylinder of relatively large area, to said line 
pressure chamber whenever the line pressure 
reaches a predeterishined value. 

9. A variable volume rotary hydraulic motor 
including a casing, a rotor mounted in said cas 
ing and having reciprocable cylinders, pistons 
in said cylinders, a thrust plate positioned to 
take the thrust of Said pistons, means mounting 
Said thrust plate for adjustment to adjust the 
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: volumetric consumption of said: naetor for each 
revolution, spring means urging said thrust plate 
toward annihintum: consumption position, pres 
sure: responsive means: opposing is said Spring 
means and urging said thrust plate to a maximum 
consumption position, said pressure geSpgnsive 
means including a line pressure: chamber, a 
pairs of cylinders, a piston in each-of-Said cylin 
der's operative in response to pressure.therein to 
lurge said thrust plate-in opposition to said Spring 
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means, means, connecting one of said, pair of 
cylinders permanently to said line pressure 
chamber, and pressures responsive: Valve naeans 
for connecting the other of said pair of cylinders 
to said line-pressure chamber. Whenever the line 
pressure reaches a predetermined value. 

10. A pressure responsive variable volume 
notor-including a meaber adjustable: to: Vary the 
effective volume of said motor for each revolu 
ition, means urging said member to: a minian 
volume position, fluid-pressure responsive aneans 
urging said member to a naximum; Volune g0Si 
tion, said fluid responsive mealas, including a pair 
of pistoias of unequal area, the Smaller of which 
is normally in connaunigation, with the fluid 
pressure, and pressure: responsive valve means 
for putting the larger of said pistons in Com 
munication with the fluid pressure whenever the 
fiuid-gressure-reaches; a predetermined value and 
cutting it off of continuication thereWith Winen 
the fluid pressure drops, below said predeter 
rained value. 

11. A pressure responsive: variable volume 
notor including athernber adjustable to vary, the 
effegitive: Volume. Of Said notor for each revolu 
tion, means' urging said, member to a minimum 
Volume: position, fluid pessure responsive, means 
surging said member-to: a maximurai volume:posi 
tion, said, fluid, responsive, means including a pair 
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of pistons, one of which is normally in-communi 
cation with the fluid pressure, and pressure re 
sponsive valve means for:putting the other of said 
pistons in communication-with the fitid pressure 
Whenever the fiurid pressure reaches a prede 
termined value-and-cutting it off of communica 
tion therewith when the fluid pressure: drops be 
low said predetermined value. 

12. A variable volume hydraulic motor includi 
ing an adjustable- volume- control member, gres 
sure responsive means for-adjusting said volume 
control member including a pair of aligned cy 
inders of different diameters, differentsize: con 
nected pistons, one in each of said cylinders, a 
passageway formed...in the Smaller of said pistoras 
connecting the two-cylinders together when said 
passageway is open, and a high pressure re 
Sponsive-valve: including a spring housed in the 
larger of Said pistons, normally, closing said, pas 
Sageway: 

13. A variable volume laydraulic motor...includ 
ing an, adjustable- volume-control member, pres 
Sure responsive:Lineans for adjusting said volume 
control member including a pair of aligned cyl 
inders of different diameters, different size con 
nected pistons, one in each of said cylinders, a 
passageway formedia the Smaller of said pistons 
connecting the two-cylinders together when said 
passageWay is open, and av, high pressure; . re 
Sponsive valve normally closing said, passageway. 

ERNS F. MJEKËR. 
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