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12 Claims, 
1. 

My invention relates to an improvement in 
control devices and has for one purpose to provide 
a control device which may be employed to con 
trol the operation of motors performing different 
functions and which are employed either simu 
taneously or at different times. 
Another purpose is to provide control means 

for employment with a hydraulic circuit in which 
2, plurality of motors are actuated from a common 
SOurce of hydraulic pressure. 
Another purpose is to provide an improved 

valve control System for hydraulic circuits. 
Another purpose is to provide an improved 

System of power transmission which may be used 
in connection with control valves or other devices. 
Another purpose is to provide an improved hy 

draulic Circuit. 
Other purposes will appear from time to time 

throughout the Specification and claims. 
The present application is a continuation in 

part of my Co-pending application Serial No. 
463,870, filed on the 30th day of October, 1942, 
now abandoned. 
My in Vention is illustrated more or less dia 

grammatically in the accompanying drawings, 
Wherein 

Figure i is a section with parts in elevation; 
Fig. 2 is a detail: 
Figure 3 is a section along the line 3-3 of 

Figure 1; 
Figure 4 is an elevation; 
Figure 5 is a diagrammatic illustration of a 

circuit, With which the valve control shown in 
Figure 1 may be employed; 

Figure 6 is a partial transverse section; and 
Figure 7 is another diagram illustrating the 

ULSe of a single notor. 
Referring first to Figure 1, I illustrate a valve 

assembly housing generally indicated as A and 
including an end housing portion f, an inter 
imediate housing portion 2, and an opposite end 
housing portion 3. The various portions are se 
cured together in any suitable manner for ex 
ample by screws 4. 
As will later appear, the interiors of the Wari 

outs parts are in communication, or may be put 
in communication hydraulically with each other. 
Referring to Figure 5, for the general circuit, 5 
indicates any suitable fluid reservoir from which 
the fluid may be withdrawn along the pipe 6 to 
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the pump 7 from which the fluid is delivered 
along the pump delivery pipe 8. The pipe 8 is 
shown as terminating at the intermediate mem 
ber 2, of the valve assembly generally indicated 
as A. 
My control device is illustrated, in Figure 5, in 

Connection. With a hydraulic circuit in which tWO 
individual motor circuits may be supplied with 
fluid under pressure from the reservoir 5 by the 
pump T. Where, as in Figure 5, two separate 
Systems are supplied from a single fluid source 
by a single pump, it is important that the flow 
to the two circuits or to the two power consuming 
devices be distributed without affecting volume 
and pressure delivered to one by withdrawing 
fluid from the other. 

Considering the specific control valves shown, 
illustrate in the housing portion 3, with its re 

movable end plate 3d, an Open ended. Valve cyl 
inder ), having ports arranged in three groups, 
as at , 2 and 3. The movable valve piston 4 
is provided with slots 5, 6 at its ends and with 
intermediate slots . The valve may be actu 
ated by any suitable link 8 pivoted as at 9. 
The link is pivoted, as at 20, to ears 2 out 
wardly extending from a sleeve 22 which is ro 
tatably mounted in a securing ring 23, which 
engages a, bottom fange 24, permitting rotation 
of the sleeve 22 while preventing its endwise 
movement. ... The sleeve 22 is rotated by rotation 
of the control rod 50. The piston 4 when in the 
position in which it is shown in Figure 1, closes 
the notor circuit controlled thereby. Solid cy 
lindrical surfaces 25, 26 are effective to close the 
ports and 3. The ports and 3 in turn 
communicate with circumferential passages ?a, 
3d, which are in communication. With pipes. 29, 

30, which constitute a fluid circuit for the motor 
3, diagrammatically shown in Figure 5. Since 
the details of the motor do not of themselves form 
part of the present invention, the motor is indi 
cated only diagrammatically. 

32 is an exhaust paSSage extending from the 
housing portion 3 to the fluid reservoir 5. It 
Will be observed that the piston 4 can be moved 
in one direction, by rotation of the sleeve 22, to 
connect the ports and 2 and to deliver fluid 
along the pipe 29. A movement of the piston 
4 in the opposite direction will put the ports, 2 
and 3, in communication, and cause the delivery 
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of fluid under pressure along the pipe 30, thus 
reversing the notor. When the piston it is in 
the neutral position in which it is ShoWh in Fig 
ure 1, there is no useful passage of fluid through 
the circuit to the notor 3. 
Another motor circuit is controlled by the valve 

piston 4 which is longitudinally movable in the 
fixed open ended cylinder 4, provided with lupper 
slots 40a, intermediate slots 4 c and lower slots 
40b, and with ports 42, 43 and 64, in communi 
cation with circumferential passages 42d, 43d, 
and 4a, When the piston 4 is in the neutral 
position in which it is shown in Figure 1, the 
ports 42 and 4 are closed and no fluid moves 
along the circuit including the pipes 45 and 46. 
When the piston it is raised, referring to the 
position in which the parts are shown in Figure 
1, the ports 42 and 43 are connected and fluid 
is delivered along the pipe 45. When the piston 
40 is lowered, the ports 3 and 44 are connected 
and fluid is directed along the pipe $6. Thus the 
motor 47 shown diagrammatically in Figure 5, 
may be reversibly actuated, depending upon the 
position of the cylindrical closure surfaces 48 and 
49 of the piston C. The piston 4 may be actu 
ated by longitudinal movement of the control 
rod 59. The control rod is provided with collars 
5, 52 which constrain the piston, 45 to endwise 
movement with the rod 50. Any suitable means 
such as the key 00, may be employed for pre 
venting rotation of the piston 49 when the rod 
50 is rotated. The rod 5) is provided with a 
squared bottom portion 53 which penetrates a 
square aperture in the sleeve 22. Thus it will 
be understood that rotation of the rod 56 will 
move the piston 4 and endwise movement of 
the rod 50 will move the piston. 40. 
In order to obtain the proper distribution of 

flow between the two motors without affecting 
volume and pressure delivered to the one by 
withdrawing fluid for the other, I employ a con 
trol valve which is normally seated in a neutral 
position but which is moved from that neutral 
position in response to or in timed relation to 
any movement of either of the pistons 4 and 49. 
Iillustrate the fixed open ended cylinder 60 with 

a piston 6 therein having a hollow portion 62 
in connaulication. With One end, the Opposite end 
being shown as solid, and being provided with 
lugs 64 to which the actuating tension link 65 
may be pivoted as at 66. 
When the parts are in the neutral position in 

Which they are shown in Figure 1, and assuming 
that the pump is constantly operated, fittid is 
constantly delivered from the pump along the 
pipe 8 through the Wall of the intermediate valve 
housing member 2. This pressure is effective 
in the passages indicated by 80, and in the areas 
2a and 43d. En connection with the inlet area, 

is the circumferential passage 2d, aligned with 
the ports 2 in the valve cylinder 0 and the cir 
cumferential passage 43d, in communication with 
the ports 43 in the valve cylinder 4. With the parts 
in neutral, as in Figure 1, both motor circuits are 
closed. The piston portions 25 and 26 constitute 
in effect, closed valves, having the effect of throt 
tle valves, at each side of the motor 3. Sim 
ilarly, the cylindrical portions 48 and 49 of the 
piston 40 constitute closed valve members, having 
the effect of throttle valves, at each side of the 
motor 47. However, the piston 6 is in open po 
sition and the fluid delivered under pressure from 
the pump along the pipe 8 to the areas 8a flows 
through the ports 6d and 6b of the Valve cyl 
inder 60, and along the slots 6d and 6 lb. Fluid 
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4. 
delivered along the slots 6d flows inwardly 
through the ports 62d to the hollow portion 62 
of the piston 6 and thence to the intermediate 
exhaust area, 32d. Fluid delivered along the slots 
6 b flows past the upper end of the pistOn 6 to 
an upper portion of the exhaust area, 32d. It 
Will be noted that the slots 6 a. and Sib are re 
duced at their lower ends to proVide a relatively 
gradual change in volume and pressure, when 
the piston is moved from the neutral position in 
which it is shown in Figure 1, the piston 6 per 
forming the function of a wide open bleeder 
Valve. The entire output of the pump passes the 
piston 6 F, to the exhaust areas 32a, and thence 
along the exhaust paSSage 32, and no pressure is 
built up. 

It will be understood that the unitary con 
trol rod or member 50 serves as a control means 
for all of the pistons above described. Any suit 
able means may be employed for selectively ro 
tating or ifagarting end Wise movement to the 
rod 50. I illustrate for example a rotatable col 
lar 53d with an upwardly extending arm 9a to 
which is pivoted, as at 92d, a Control lever 93a. 
having a control handle. 94a guided in a slot 96d. 
in the arm 95a, which extends upwardly from the 
collar 3d opposite the arm 9 a. The operator 
may imove the rod 5 up and down by moving 
the handle 94a up and down, or he may rotate 
the rod about its axis by employing the handle 
9a, to rotate the collar 90a, and thus the rod 
59, or he may perform both movements at once. 
37a is any suitable connection between the rod 
5 and the lever 93a which constrains the rod 
59 to rotate when the collar 9)d is rotated, and 
which constrains it to vertical movement when 
the handle 94a is raised or lowered, any suitable 
clearance being provided to prevent binding. It 
Will be understood that the manual control de 
vice thus shown is basically diagrammatic or 
illustrative and the conventional controls used 
in airplanes, tanks or the like, or in connection 
with the sighting of artillery, may be employed. 
Whenever either piston 4 or 40 is moved from 

45 the neutral position of Figure 1, it is necessary to 
reduce the passage of fluid permitted by the pis 
ton 61, and to move 6 toward pressure building 
position. In the particular embodiment of my 
invention herein shown, I therefore provide 
means, responsive to the movement of the rod 
53 for moving the piston 6 toward pressure 
building position, when either piston 4 or 40 is 
moved toward circuit opening position. 

Referring to the Specific structure shown, the 
pistOn 6 is held in neutral position by the spring 

, Which is compressed between the top of the 
cylinder 6 and the fixed abutment Tea, 

75, 6 constitute abutments which may be 
fixed on or unitary With the housing portion . 
Seated on them is the arm TT with its circum 
ferential ring or sleeve 8, Surrounding the rod 
50, and its hook 79 which passes through the 
lower slot 8 of the tension member 65. The 
ring 78 is provided with generally diametrically 
Opposed can portions 8, which are opposed to a 
pin. Or pins 82 which extend diametrically from 
Opposite sides of the control rod 50, one pin end 
being shown in Figure 1. 83 is a fixed abutment 
in an upper portion of the housing f. 84 is a 
lever pivoted in relation to the housing, as at 85. 
The lever 84 terminates in a hook 86 which 
passes through the upper slot 87 of the tension 
member 65. At the opposite side of the pivot 
85, the lever 84 carries a circumferential ring or 
sleeve 88 which is provided with opposite cam 
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surfaces: 89 opposed to the pin 90 extending 
diametrically from opposite sides of the rod 50, 
one end of the pin appearing in Figure 1. 9 is 
a coil spring compressed between the sleeves. 78 
and 88. 92 is a guiding cylinder for the ring 78, 
which may be permanently secured thereto, and 
which is surrounded by the spring 9. 
In considering the mechanical Operation of 

the device, and assuming that the parts are in 
itially in the positions in which all parts are 
shown in Figure 1, assume that the shaft 50 is 
rotated in such fashion as to move the pins 82 
and 90 to the right, referring to the position of 
the parts as shown in Figure 1. The end of the 
pin 82 shown in Figure 1, will engage the visible 
can 8 of Figure 1, and Will bodily raise the 
member 77 from the fixed abutments 5 and 76. 
This in turn will raise the tension member 65 and 
raise the piston 6 against the compression of 
the spring 70, and reduce the flow of fluid past 
the piston 6. If the movement is continued far 
enough, the solid cylindrical portions 6 c and 6d 
of the piston 6 will eventually close the ports 
60a and 60b, and no fluid will be by-passed. It 
will be understood that in the initial neutral 
position of Figure 1, all of the fiuid is by-passed, 
none being delivered to either motor circuit. Ro 
tation of the shaft 50 actuates the Valve piston 
4 and permits the passage of fluid under pres 

sure through the circuit including the pipes 29 
and 30 to the motor 3. Rotation in one direc 
tion delivers the fluid along the pipe 29; rotation 
in the opposite direction delivers the fluid along 
the pipe 30. If a reversible fluid motor is em 
ployed, a reversal of its direction may thus be 
obtained by varying the direction of rotation of 
the rod 50. Regardless of which direction the 
rod 50 is rotated, the piston 6 Will be moved 
toward pressure building position, as there are 
cams 8 and pins 82 at each side of the rod 50, 
those of one side only being shown in Figure i. 
When the shaft is rotated the pin 90 also en 

gages the calm 89 and the lever 84 is rotated to 
lift the hook 86. The parts may be SO propor 
tioned that it is the lever 84, primarily, which 
raises the member 65 rather than the arm T. In 
any event, rotation of the shaft 50 in either 
direction moves the piston 6 against compres 
sion of the spring 70, and thus reduces the by 
paSS flow. 
If the operator wishes to pass fluid through the 

circuit to the motor 47, he raises or lowers the 
rod 50. If he raises the rod 50, the piston 40 is 
raised and fluid is delivered along the pipe 45. 
If he lowers the rod 50, fluid is delivered along 
the pipe 46. Thus, if the motor 47 is a reversible 
fluid motor, its direction of movement may be 
controlled by raising or lowering the rod 50. 
When the rod 50 is raised, the pins 82, which are 
in engagement with the cam surfaces 8, bodily 
raise the member 77 and thus lift the piston 6 
against compression of the spring 70. When the 
rod 50 is lowered, the pins 90 engage the cams 
89 and rotate the lever arm 84 and thus raise 
the piston, 6 against compression of the Spring 
O. 
It will be understood that the parts can be 

proportioned to suit a variety of particular prob 
lems. If, in order to obtain a simultaneous actu 
ation of both motor circuits, the rod 50 is both 
rotated and raised or lowered, the piston 6 is still 
moved toward cut-off position. ASSume that the 
rod is first rotated, the lever arm 84 and the arm. 
77 Will both be moved toward piston raising posi 
tion. The pins 82 and 90 will always be in con 
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tact with either cam surface 8 or 89 at One 
Side of the rod 50, so that axial, movement of 
the rod 50 will still be effective to increase the 
movement of the piston 6, even though it has 
first been rotated. - 

Referring to the diagrammatic showing of 
Figure 5, it illustrates graphically the operation 
of the system in that it shows a single pump 7, 
drawing fluid from a reservoir 5 along an inflow 
line 6, and delivering the fluid along the pump 
discharge or pressure line 8. . . . . 

I. illustrate diagrammatically, a bleeder valve 
B. When the bleeder valve is fully. Open, all the 
fluid is by-passed to the reservoir 5. This posi 
tion corresponds to the position in which the pis 
ton 6 is shown in Figure 1, and no fluid is pass 
ing to either motor circuit. When the valves 25 
and 26, which control the circuit for the motor 
3, are opened, then the bleeder valve B is par 
tially closed, to reduce the by-passing of fluid. 
For simplification, the connections between the 
bleeder valve and the throttle valves of the motor 
circuits are not shown in the diagram, or the 
means for reversing the direction of flow in the 
motor circuits. 

It will be realized that whereas I have illus 
trated my invention as connected to a hydraulic 
System, the particular, mechanical means shown 
in Figure 1 may be employed in other connections. 

Figure 7 illustrates a simpler circuit, in which 
only a single motor is employed. It illustrates 
any suitable reservoir B with a pump 102 which 
draws fluid through the pipe 05 and delivers it 
along the pipe O 6 to the motor 03. O4 indi 
cates the fluid in the reservoir. 0 is any suit 
able bleeder or by-pass valve between pump and 
motor. 07 is the exhaust pipe for the motor 
to the reservoir. if f is a valve in the exhaust 
pipe on the exhaust side of the motor and 2 
is, a valve on the pump side of the motor 93. 
The two circuits, and the structure as shown in 
Figure 1, have in common that the relationship 
between output Speed and torque may be more 
accurately controlled than has heretofore been 
possible. 
While I have illustrated my invention dia 

grammatically as applied to a hydraulic pump 
and a hydraulic motor, it will be understood that 
the hydraulic pump is merely exemplary of any 
means whereby fluid, preferably though not es 
sentially liquid, may be supplied under pressure 
to a System such as by an elevated reservoir, an 
accumulator, or any one of a number of possible 
Sources of fluid under pressure which are con 
ceivable and would operate satisfactorily in con 
nection with my invention. 
The motor also is shown diagrammatically be 

cause it is exemplary of any one of a large number 
of possible uses of fluid pressure. For instance, 
a motor may be regarded as a piston operating 
in a cylinder of infinite length. The motor might 
be a positive displacement motor or it might 
take the form of a turbine, and a wide range of 
relationships between fluid pressure power source, 
and fluid pressure power using elements are all 
involved as possible mechanical exemplifications 
of the Solutions of the power problem which I 
propose. The number of motors employed may 
be varied from the single motor shown in Fig 
ure. 7 to a multiplicity of motors with circuits 
for each motor. 

In both circuits there is included, a reservoir 
of fluid, a pump which draws fluid from the res 
ervoir and a motor or motors to which the pump 
delivers. Interposed between the pump and the 
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motor or motors is a bleeder valve to any Sluit 
able by-pass valve, such as the cylinder 60 and 
its piston St. The relationship between the by 
pass valve, and the valves controlling the flow 
to the motor or motors is exceedingly important. 
They may be manually controlled; they may be 
automatically controlled; they can be separate 
ly controlled to produce the desired result. They 
are preferably controlled in unison, as in the 
structure illustrated in detail in Figure l. 
With reference to Figure 5, the torque of mo 

tor 47 is controlled primarily by the valve 49, op 
erating in conjunction with the valve 48 and 
by-pass B. The valve 49 is on the discharge or 
exhaust side of the motor 4. Similarly, the 
walve 26 of Figure 5, controls the torque of mo 
tor 3!, in conjunction with waive 25 and by 
paSS B. 

In the structure shown in Figure 1 and relat 
ing it to the diagram of Figure 5, the functions 
of valves 48 and 49 are performed by the Valve 
portions 25 and 26 of piston 4. Furthermore, 
the functions of valves. 26 and 25 are equally per. 
formed by the Valve portions 48 and 9 of piston 
40. Figure 5 varies from Figure 7 in that it ill 
lustrates the addition of a second motor circuit 
or sub-circuit to the basic diagram of Figure 7. 
In the operation of the device, starting in neutral 
With the by-pass Valve Open, the entire. Output 
of the pump will be by-passed and no energy is 
used. When the valves are connected together 
to work in unison as in Figure 1, as one or both 
of the pistons 4 or 40 begin to open, the piston 
6 begins to close. The relative speeds of move 
ment of the Various Valves can be established or 
Varied to suit the particular problem solved. 

It will be realized that whereas I have shown 
and described an operative device, still many 
changes might be made in the size, shape, ar 
rangement and number of parts without depart 
ing materially from the Spirit of my invention 
I wish, therefore, that my showing be regarded 
as in a broad sense as diagrammatic and illus 
trative rather than as a limitation to my precise 
showing. 

For example, it will be understood that the 
details of the Valves and of the connections be 
tWeen the valves may be Widely Varied. Where 
in the claims, employ the term “throttle valve' 
or "bleeder valve,' I wish it to be understood 
that these terms are to be interpreted broadly 
and not as limiting Ine to any specific valve de 
tails, not actually set out in the claims. For ex 
ample, I wish the term "bleeder valve' to be in 
terpreted sufficiently broadly to cover any valve 
means for providing a variable fluid by-pass, 
Within a range of Zero to maximum. I wish the 
term "throttle Valve' to be interpreted with 
Sufficient breadth to cover any valve means for 
Varying the fluid flow through the motor cir 
cuits within a range of Zero to maximum. 

It Will be noted that all of the various grooves 
have gradually changing or reduced insides edges 
in order to produce a gradual admission or re 
duction of fluid. 
Whereas I have illustrated a circuit in Figure 

5 in which two motor sub-circuits are employed 
and I show in Figures 1 to 4 a structure emi 
bodying the circuit of Figure 5, it will be under 
stood that not only can the single circuit sys 
tem of Figure 7 be employed but that circuits 
having a greater number of motor sub-circuits 
can also be employed. 

claim: 
1. In a control. device for fluid systems, an ac 
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tuating member mounted for rotational and for 
non-rotational movement, a valve member mount 
ed for movement in response to non-rotational 
movement of the actuating member, a Second 
valve member and means for moving it in re 
sponse to rotation of said actuating member, and 
a third valve member and means for moving it 
in response to either rotational or non-rotational 
movement of the actuating member. 

2. In a control. device for hydraulic systems, 
an actuating member mounted for rotational and 
for non-rotational movement, a valve member 
and means for moving it longitudinally in re 
sponse to non-rotational movement of said ac 
tuating member along its axis, means for holding 
said valve member against rotation, a Second 
valve member and means for moving it in re 
sponse to rotation of said actuating member, and 
a third valve member and means for moving it in 
response to either rotational or non-rotational 
novenient of the actuating member. 
3. In a control device for hydraulic Systems, an 

actuating member mounter for rotational and 
for non-rotational movement, a valve member 
and means for moving it longitudinally, in re 
Sponse to non-rotational movement of said a,c- 
tu3ting member aiong its axis, means for holding 
said valve member against rotation, a second 
valve lenber and means for moving it in re 
sponse to rotation of said actuating member, and 
a third valve member and means for moving it 
in response to either rotational or non-rotational 
movement of the actuating member, the path of 
movement of the second valve member being 
generally at right angles to the path of nove 
ment of the first valve member. 

4. A hydraulic System including a pump, a plu 
rality of motors, a separate circuit for each said 
motor, a hydraulic fluid supply from which the 
pump may draw fluid, and to which the motors 
may exhaust fluid, a bleeder valve interposed be 
tween the pump and both motors and notor cir 
cuits, and adapted to be moved to control the dis 
charge of motive fluid under pressure from the 
pump, a throttle valve interposed, between the 
bleeder valve and the motor of each said circuit, 
and means for Operating Said Valves in unison. 

5. A hydraulic System including a pump, a plu. 
trality of motors, g, separate circuit for each said 
motor, a hydraulic fluid supply from which the 
pump may draw fluid, and to Which the notors 
Imay exhaust fluid, a bleeder valve interposed be 
tWeen the plump and both motors and motor cir 
cuits, and adapted to be moved to control the 
discharge of motive fluid under pressure from the 
punp, and a throttle waive interposed between 
the bleeder Valve and the notor of each said 
circuit and means for normally holding said 
bleedier Waive in position to permit the pump to 
return all fluid directly to the hydraulic fluid 
Supply. 

6. A hydraulic system including a pump, a plu 
rality of motors, a separate circuit for each said 
motor, a hydraulic fluid Supply from which the 
pump may draw fluid, and to which the motors 
may exhaust fluid, a bleeder valve interposed be 
tWeen the pump. and both motors and motor cir 
cuits, and adapted to be moved to control the dis 
charge of motive fluid under pressure from the 
pump, and a throttle Valve interposed between 
the bleeder valve and the notor of each said 
circuit, and means for normally holding said 
bleeder valve in position to permit the pump to 
return allfiuid directly to the hydraulic fluid sup 
ply, means for selectively actuating said throttle 
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Valves and means for moving said bleeder Valve 
toward pressure building position when any of said 
throttle valves are actuated. 

7. In a hydraulic System and control means 
therefor, a motive fluid reservoir, a pump, a pump 
inlet duct extending from said reservoir to Said 
pump, a bleeder valve in the line of delivery from 
said pump to said reservoir, a plurality of fluid 
motors, a circuit for each said motor, in circuit 
With Said pump and reservoir through said bleed 
er Valve, throttle Valves, in each said circuit, On 
each side of the motor in said circuit, and means 
for actuating said throttle valves and said bleed 
er valve, said bleeder valve being normally in a 
neutral position in which it permits the return of 
all fluid delivered by the plunp to the reservoir. 

8. In a hydraulic system and control means 
therefor, a motive fluid reservoir, a pump, a pump 
inlet duct extending from Said reservoir to said 
pump, a pump outlet duct extending from said 
pump to said reservoir, a bleeder Valve in the line 
of delivery from said pump to said reservoir, a 
plurality of fluid motors, a circuit for each said 
notor, in circuit with said pump and reservoir 
through said bleeder valve, throttle valves, in 
each said circuit, on each side of the motor in Said 
circuit, means for actuating said throttle valves, 
said bleeder valve being normally in a neutral 
position in which it permits the return of all fluid 
delivered by the pump to the reservoir, and means 
for actuating said bleeder valve in response to 
actuation of any of said throttle valves. 

9. In a hydraulic System and control means 
therefor, a motive fluid reservoir, a pump, a pump 
inlet duct, extending from Said reservoir to said 
pump, a pump outlet duct extending from said 
pump to said reservoir, a bleeder valve in the line 
of delivery from said pump to said reservoir, Said 
bleeder valve being normally in position to per 
mit unrestricted passage of the fluid from the 
pump to the reservoir, a plurality of fluid motors, 
a circuit for each said motor, in circuit with said 
pump and reservoir through said bleeder valve, a 
control valve for each said circuit, means for 
actuating each said control valve individually and 
means for moving said bleeder valve toward pres 
sure creating position in response to movement of 
any of said control valves. 

10. In a hydraulic system and control means 
therefor, a motive fluid reservoir, a pump, a pump 
inlet duct, extending from said reservoir to said 
pump, a bleeder valve in the line of delivery from 
said pump to said reservoir, said bleeder valve be 
ing normally in position to permit unrestricted 
passage of the fluid from the pump to the reser 
voir, a plurality of fluid motors, a circuit for each 
said motor, in circuit with said pump and reser 
voir through said bleeder valve, a control valve 
for each said circuit, an actuating element mount 
ed for rotary and non-rotary movement, an actu 
atting connection between Said element and One 
of said valves, adapted to move said valve in re 
sponse to rotation of said actuating element, an 
actuating connection between said actuating ele 
ment and another of said valves, adapted to actu 
ate it in response to non-rotary movement of the 
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10 
actuating element, and means for moving said 
bleeder valve toward pressure creating position 
When either of Said control valves is actuated. 

11. In a hydraulic System including a pump and 
a motor, conduits leading respectively to the 
pump, from the pump to the motor and from the 
notor, a bleeder valve in the conduit between the 
pump and the motor adapted to by-pass the mo 
tor, a throttle valve in the conduit between the 
pump and the motor adapted to control flow of 
motive fluid from pump to motor, a throttle valve 
in the conduit leading from the motor adapted 
to control discharge of notive fluid from the no 
tor, means for controlling the three valves in 
consonance to control speed and torque of the 
motor. 

12. In a hydraulic System including a pump and 
a motor, conduits leading respectively to the 
pump, from the pump to the motor and from the 
motor, a bleeder valve in the conduit between the 
pump and the motor adapted to by-pass the 
motor, a throttle valve in the conduit between the 
pump and the motor adapted to control flow of 
motive fluid from pump to motor, a throttle valve 
in the conduit leading from the motor adapted to 
control discharge of motive fluid from the motor, 
means for controlling the three valves in con 
Sonance to control Speed and torque of motor, the 
throttle valve between the pump and the motor 
being located on the motor Side of the bleeder 
Valve. 

PETER, L, LOEWE. 
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