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6 Claims. (CI. 60-97) 
This invention relates to hydraulic machinery 

and, in particular, to hydraulic systems including 
a plurality of fluid operable motors and a pres 
sure fluid source of variable delivery, which is 
common to said motors, for supplying pressure 
fluid thereto, and has associated therewith a con 
trol device adapted, in response to a predeter 
mined pressure acting on said control device, to 
reduce the delivery of the fluid source. 

Heretofore, when trying to operate two or more 
hydraulic motors in a hydraulic system of the 
above mentioned type, it was always necessary 
to set the control device for the maximum pres 
sure required in any of the hydraulic motors. In 
other Words, even when the fluid pressure source, 
for instance, a variable delivery pump, was idling, 
it continuously had to maintain the highest pres 
sure required in the hydraulic System, which 
caused rapid Wear Of the pump. 
Accordingly, it is an object of this invention 

to provide a hydraulic system with a plurality 
of hydraulic motors and a pressure fluid source 
common thereto, which Will overcome the draw 
back outlined above. 

It is another object of the invention to provide 
a hydraulic System including a plurality of hy 
draulic motors and a pressure fluid Source of var 
iable delivery with a control device for varying 
the delivery, in which the control device may be 
set so that the pressure fluid source, when idling, 
operates only at the lower rather than the high 
er pressure required in the hydraulic system. 

Still another object of the invention consists 
in the provision of a hydraulic system including 
a plurality of hydraulic motors and a variable 
delivery pump with servomotor means, in which 
the servomotor means may be set so that the 
pump may selectively be shifted to and held in 
substantially neutral or no delivery position in 
response to the lowest pressure required in the 
System. 

It is a still further object of the invention to 
provide a hydraulic system with at least three 
hydraulic motors adapted respectively to be op 
erated at different pressures by a common varia 
ble delivery pump with servomotor means, in 
which the pump may be held in idling position 
at the lowest pressure required in the hydraulic 
System. 
These and other objects and advantages of the 

invention will appear more clearly in connection 
with the accompanying drawings, in which: 

Figure 1 diagrammatically illustrates a first 
embodiment of the invention. 
Figures 2, 3 and 4 show various positions of a 
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valve used in connection with the hydraulic sys 
ten of Figure 1. . 

Figure 5 is a further embodiment of the inven 
tion. 

General arrangement 
According to the present invention, the varia 

ble delivery pump, adapted to supply pressure 
fluid to a plurality of hydraulic motors at differ 
ent pressures, is provided with differential con 
trol plunger means, the largest area of which is 
continuously connected with the pressure side of 
the pump, while a smaller opposing area may se 
lectively be connected with the pressure side of 
the pump when the latter supplies pressure fluid 
to a motor in the system which requires the maxi 
mum pressure obtainable in the hydraulic system. 

Structural arrangement 
Referring now to the drawings and Figure 1 

thereof in particular, the hydraulic system shown 
therein comprises a high pressure motor, gener 
ally designated and two low pressure motors, 
generally designated 2, 3. The motor includes 
a cylinder 4 having reciprocably mounted there 
in a piston 5 with piston rod 6. The motors , 2 
and 3 are adapted to be supplied with pressure 
fluid from a variable delivery pump , of any 
standard design, having a flow-control member 
8, the position of which controls the delivery of the pump. 
The pump 7 includes a casing 9 housing a 

spring 9, one end of which abuts a spring disc 
lf adjustable by means of an adjusting screw 2. 
The other end of the spring fo engages a head 
3 of a control rod 4 which, in its turn, engages 
the flow-control member 8. The Spring O con 
tinuously urges the flow-control member 8 into 
position for placing the pump 7 on full delivery 
stroke. The pump 7 has associated therewith a 
control mechanism, generally designated 5, 
which includes a casing 6 connected to the pump 
casing in any convenient manner. The casing 
f 6 comprises a cylinder bore 7 and a chamber 8. 
The cylinder bore f has reciprocably mounted 

therein a differential piston f 9 with an extension 
20 adapted to engage the flow-control member 
8 and, in response to a predetermined pressure 
in the bore , to shift the flow-control member 
8 against the thrust of the spring 0 toward the 
left, thereby shifting the pump 7 into substan 
tially neutral or no delivery position. The outer 
end of the cylinder bore 7 is closed by a closure 
2 connected to the casing 6 in any convenient 
manner, and provided with a bore 22 which, in 

  



2 
its turn, communicates with a conduit 23. The 
conduit 23 leads to a conduit 24 which communi 
cates with the pressure side of the pump 7, while 
the suction side of the pump 7 is connected 
through a conduit 25 with a fluid reservoir or 
tank 26. The conduit 24 also communicates with 
a four-way valve 27, which comprises a valve 
casing 28 and a valve member 29 reciprocable 
in the casing 28. 
The valve member 29 has two spaced pistons 

30 and 3, of which the piston 30 is provided with 
radial slots 32, which are adapted, when the valve 
member 29 is in its intermediate position, to 
allow fluid communication between the upper 
portion of the valve casing 28 with the conduit 
33. The valve member 29 also has a longitudinal 
bore 34 therethrough and is provided with an 
actuating shaft or handle 35, having a trans 
verse bore 36 therethrough. 
The conduit 33 communicates with a conduit 

37 leading to the upper portion of the cylinder 
4 pertaining to the motor , while the lower por 
tion of the cylinder 4 communicates with a con 
duit 38 leading to the lower portion of the four 
way valve 27. The lowermost end of the four 
way valve 27 furthermore communicates with a 
conduit 39 leading to the conduit 25. Communi 
Cating with the conduit 37 is a pilot line 40 which 
leads to the chamber 8 of the control mecha 
nism 5. 
Communicating with the pressure line 24 is 

a conduit 4 leading to a conduit 42, which com 
municates with the four-way valves 43 and 44. 
These valves, in their turn, control the supply of 
pressure fluid to the motors 2 and 3 respectively. 
The valves 43 and 44 are four-Way valves of any 
standard, design with a neutral or intermediate 
position, in which no fluid is admitted to nor ex 
hausted from the motors 2 and 3. If desired, the 
four-Way valves 43 and 44 may be of the same 
construction as the four-way valve 27. 
Connected to the four-Way valve 43 are two 

conduits 45 and 46 respectively leading to the 
upper and lower portion of the cylinder 47 per 
taining to the motor 2 which, in its fundamental 
structure, may be similar to the motor . Simi 
larly, two conduits 48 and 49 connected to the 
four-way valve 44 lead to the cylinder 50 pertain 
ing to the motor 3, which corresponds to the mo 
tor 2. A conduit 5, interconnecting the valves 
43 and 44, constitutes an exhaust line and leads 
to the tank 26. 
The various positions of the valve 2 are shown 

in Figures 2, 3 and 4, and will be discussed in con 
nection with the operation of the device. 
It may be assumed that it is now desired to 

operate the high pressure motor without oper 
ating the motors 2 and 3, which are cut off from 
the conduit 4 by placing the valves 43 and 44 in 
neutral position. 

It may further be assumed that the pump T is 
idling. To effect operation of the motor , the 
operator shifts the actuating shaft or handle 35 
upwardly into the position of Figure 3, thereby 
causing a pressure drop in the pilot line 23 so 
that the spring to moves the pump on full de 
livery stroke. The fluid expelled from the upper 
portion of the valve casing 28, during the upward 
shifting, movement of the handle 35, passes 
through bores 36 and 34 into the exhaust line 39. 
When the valve member 29 has thus been shifted, 
it will be clear that pressure fluid from the pump 
7 passes through conduit 24 into the conduit 33, 
and from there through conduit 3 into the upper 
portion of the cylinder 4, while the lower portion 
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of the cylinder 4 communicates through conduits 
38 and 39 with the suction line 25. Fluid pres 
Sure prevailing in the conduit 37 is also conveyed 
through the pilot line 40 to the chamber 8 of 

5 the control mechanism 5. The piston 5 now per 
forms its working stroke. 
When, at the end or during any point of this 

Working stroke, a predetermined maximum pres 
Sure has been built up in the upper portion of 
the press cylinder 4, this pressure acts through 
the pilot line 40 on the annular area 52 of the 
differential piston 9, while the same pressure 
acts through pilot line 23 on the larger differ 
ential area, 53 of the piston 9. This differential 
pressure then causes the piston f 9 to move into 
the position shown in Figure 1, thereby shifting 
the pump to substantially neutral or no delivery 
position. In other Words, the pump 7 is now 
idling at the maximum pressure required in the 

20 hydraulic System. 
If, at this time, it is not required to hold the 

pistOn 5 under its maximum pressure, the valve 
member 29 may be moved into intermediate or 
neutral position, in which instance the chamber 

25 & will be connected to the exhaust line 25 
through the pilot line 40, conduit 33, slots 32, 
bores 36 and 34 and the conduit 39. Conse 
quently, the pressure actin. in the bore T of the 
control device 5 will not is opposed by pressure 

30 in the chamber 8 so that ne pump 7 will be held 
in its idling position at a low pressure. 

If it is desired to retract the piston 5, the 
operator shifts the shaft or handle 35 into the 
position of Figure 4, thereby again creating a 

35 pressure drop in the pilot line 2: so that the 
pump 7 is again moved into full delivery posi 
tion by the spring 10. Pressure fluid from the 
pump 7 then passes through the conduits 24 and 
38 into the lower portion of the cylinder 4, while 

40 the upper portion of the cylinder 4 is connected 
through the conduits 37 and 33, the bores.36 and 
34 and the conduit 39 with the suction line 25. 
Consequently, the piston 5 moves upwardly. 
When the piston 5 has reached the end of its 

retraction stroke, namely, the position shown in 
Figure 1, and is halted, the pressure in con 
duits 38 and 24 acts through pilot line 23 on the 
differential area 53 of the piston 9 so as to 
shift the pump 7 to neutral or no delivery posi 
tion against the thrust of the spring 0. The 
operator may then shift the valve member 29 
back into its neutral position, as shown in Fig 
ure 1. The hydraulic System is then again in its 
initial or idling position, shown in Fgure 1. It 
Will be noted that, in this position, pressure acts 
on the larger differential area 53 only and not on 
the smaller differential area 52, so that the pump 

is held in its idling position at the lowest pres 
Sure required in the System. 

If it is now desired to operate the low pres 
sure motors 2 and 3, the operator shifts the 
valves 43 and 44 So as to establish fluid connec 
tion between the conduits 45. and 48 with the 
conduit 4, while simultaneously connecting the 
conduits 46 and 49 with the exhaust line 5. 
This causes a pressure drop in the pilot line 23 
so that the spring to again shifts the pump 7 
into full delivery position. Fluid pressure, there 
fore, passes through conduits 24 and 4 and the 
conduits 45 and 48 to the motors 2 and 3 respec 
tively, while fluid expelled therefrom is exhausted 
through conduits 46 and 49 to the tank 26. 
The fluid pressure prevailing in conduit 4 is 

conveyed through the pilot line 23 to the larger 
differential area 53 of the differential piston 9, 
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while the conduit 40 communicates through the 
conduit 33, slots 32, bores -36 and 34 and conduit 
39 with the suction line. 25. When a predeter 
mined maximum pressure has been established in 
the conduits 45 and 48, which maximum pres 
Sure is lower than the required maximum pres 
sure in the motor , the pressure in conduits 45 
and 48 acts through pilot line 23 upon the larger 
area, 53 of the differential piston i9 So as to 
cause movement of the pump into Substan 
tially neutral or no delivery position. 
To return the motors 2 and 3 to their initial 

position, the operator reverses the position of the 
valves 43 and 44, thereby again causing a pres 
sure drop in the pilot line 23 so that the spring 
0 again moves the pump 7 into full delivery 

position. Fluid pressure from the pump 7 then 
passes through conduits 4, 46 and 49 into the 
lower portion of the cylinders and 50 respec 
tively, thereby bringing about a retraction stroke 
of the motors 2 and 3. 
When, at he close of this retraction stroke, a 

predetermined pressure has built up in the con 
duit 4, this pressure acts through the pilot line 
23 on the larger differential area 53 of the dif 
ferential piston 9 again, and returns the pump 

to its neutral or no delivery porition in the 
manner previously described. The Valves 43 and 
44 may now be shifted into neutral position so 
that the hydraulic System is again in its initial 
position. It will be noted that, in this position, 
the pump again idles at the lowest required 
pressure in the System rather than at the maxi 
mum required pressure. 

If it is desired to Operate only One of the 
motors 2, 3, it is obvious that Only the four-Way 
valve pertaining to the motor to be operated is 
actuated, while the four-Way valve pertaining to 
the other motor remains in its neutral position. 
It will furthermore be clear that, if desired, all 
the motors f, 2 and 3 could be operated at the 
maximum pressure required in the System by 
shifting the three four-way valves 2, 43 and 44. 

Referring now to the embodiment of Figure 5, 
the system shown therein is similar to that shown 
in Figure 1, and similar parts are, therefore, des 
ignated with the same reference numerals as in 
the system of Figure 1, however, With the addi 
tional letter d. 
The system of Figure 5 differs from that of 
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Figure 1 primarily in that the motors a, 2a and 
3a are respectively operable at three different 
pressures. More specifically, the motor a is a 
high pressure motor, the motor 2a is a medium 
pressure motor, and the motor 3a is a low pres 
sure motor. Furthermore, the control mecha 
nism 5 of Figure 1 is replaced by a control mech 
anism 54, which comprises a casing 55 with three 
chambers 56, 57 and 58. Reciprocably mounted 
in the chamber 56 is a differential piston 59 hav 
ing a larger differential area 60 and a smaller 
differential area, 6. The piston 59 is further 
more connected with a control rod 62 for shifting 
the flow-control member 8a of the pump a. A 
sleeve-like floating plunger 63 is adapted to be 
acted upon by pressure fluid in the chamber 58, 
and to slide on the rod 62 so as to engage the 
piston 59. 
The conduit system connecting the pump a 

with the high pressure motor a and low pressure 
motor 3a corresponds to that of Figure 1. The 
conduit system pertaining to the medium pres 
sure motor 2a comprises a conduit 64 leading 
from the chamber 58 in the control mechanism 
54 to the four-way valve 43a and is connected 
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3 
by a branch line 65 with the upper portion of 
the cylinder 47a. The rest of the conduit sys 
tem pertaining to the medium pressure motor 
2a corresponds to the low pressure motor 2 of 
Figure 1. '. 
The operation of the maximum pressure mo 

tor fa in Figure 5 corresponds to that of the 
maximum pressure motor of Figure 1. To ef 
fect a downward stroke of the piston 5a, the op 
erator shifts the valve handle 35a, upwardly, 
thereby causing a pressure drop in the pilot line. 
23a so that the pump a moves on full delivery 
stroke and delivers pressure fluid into the upper 
portion of the cylinder 4a, while fluid expelled 
from the lower portion of the cylinder 4a is ex 
hausted into the tank 26a. When a predeter 
mined maximum pressure has been established 
in the upper portion of the cylinder 4a, this pres 
sure, which is conveyed through the pilot line 
4.0a into the chamber 57 to act on the smaller 
differential area 6 and is also conveyed through 
the pilot line 23a to the chamber 56 to act on 
the larger differential area 60, causes the differ 
ential piston 59 to move the pump 7a into sub 
stantially neutral or no delivery position, as 
shown in Figure 5. 
To reverse the movement of the piston 5a, the 

operator reverses the position of the valve han 
de 35a, thereby again bringing about a pressure 
drop in the pilot line 23a and causing the pump 
a to return to its full delivery stroke position. 

Pressure fluid from the pump Ta is then conveyed 
into the lower portion of the cylinder 4a, while 
fluid from the upper portion of the cylinder 4a is 
exhausted into the tank 26a. When a predeter 
mined pressure, lower than the maximum pres 
sure obtained during the downward stroke of the 
motor ol, has been established, this pressure acts 
through pilot line 23a on the piston 59, so as to 
move the pump a to substantially neutral or 
no delivery position. It will be noted that the 
pilot line 4.0a is now connected to an exhaust 
or the tank 26a. The pump Ta, therefore, now 
ides at the lowest pressure required in the 
hydraulic system. The operator may now return 
the valve member 29a to its neutral position, as 
shown in Figure 5. 
To operate the medium pressure motor 2a, the 

operator shifts the valve member pertaining to 
the valve 43a into its uppermost position so that 
a pressure drop occurs in the pilot line 23a, and 
the spring Oct returns the pump a to full de 
livery position. Pressure fluid then flows 
through the conduit 24a and the conduit 65 
into the upper portion of the cylinder 47a, while 
fluid expelled from the lower portion of the cyl 
inder 4a is exhausted through conduits 5 a. and 
39a into the tank 26a. It will be clear from 
the drawings that the pressure prevailing in the 
conduits 24a and 65 is conveyed through the pilot 
line 64 into the chamber 58 and through pilot 
line 23a into the chamber 56. Consequently, the 
pressure prevailing in the chamber 58 brings the 
plunger 63 into engagement with the piston 59 
so that the pressure acting on the area 60 has to 
Overcone the pressure acting. On the annular 
area. 66 for moving the pump a toward neutral 
or no delivery position. 
When a predetermined medium pressure has 

been established in the upper portion of the cyl 
inder 47a, this pressure will move the piston 59 
toward the left, thereby shifting the pump 7a. 
into substantially neutral or no delivery position. 
The pump is now idling at a medium pressure. 
If the motor 2a is not to be held under pressure, 



4. 
the valve 43a may be shifted into its neutral po 
sition so that the chamber 58 will be connected 
through conduit 64 and the slots 32a, the bores 
36a and 34a and the conduit 5 a. with the tank 
-26a. so that the pressure acting in the chamber 
56 is not opposed by pressure in the chamber 58, 
with the result that the pump a will idle at the 
lowest pressure required in the hydraulic system. 
To reverse the medium motor 2a, the operator 

shifts the valve 43a into its lowermost position, 
thereby again Creating a pressure drop in the 
pilot line 23a so that the spring Oa returns the 
pump a to full delivery position. The conduits 
64 and 65 are then connected to the tank 26a, 
while pressure fluid flows to the lower portion of 
the cylinder 4 a through the conduit 46a. The 
motor. 2a then returns to its upper position. 
When at the end of this return stroke, a pre 
determined, low pressure has been established, 
this pressure acts through the pilot line 23a on 
the piston 59 and moves the pump a to sub 
stantially neutral or no delivery position. The 
pump then idles, at low pressure. . The valve 43a 
may then be returned to its neutral position. 
The operation of the motor 3a fully corre 

sponds to the operation of the motor 3, so that 
no further description is required. When the 
predetermined maximum pressure required for 
the motor 3a has been established therein, which 
maximum pressure is lower than the required 
maximum pressure of the motor fa and the mo 
tor 2a, the pump Ta is shifted to substantially 
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neutral or no delivery position and then idles . 
at low pressure. 
From the above, it will be clear that the hy 

draulic system according to the present inven 
tion enables the operation of a plurality of mo 
tors at different maximum pressures respectively 
required for these motors without having to idle 
the pump at the highest required maximum pres 
sure. On the contrary, the pump may idle at 
the lowest maximum pressure required, thereby 
saving considerably in power and materially in 
creasing the life of the pump. . 

It will be understood that I desire to compre 
hend within my invention such modifications 
as Come Within the Scope of the claims. - 
Having thus fully described my invention, what 

I claim as new and desire to secure by Letters 
Patent, is:- V 

1. In a hydraulic system, a high pressure mo 
tor, a low pressure motor, each of said motors 
including a reciprocable plunger and fluid oper 
able advancing and retracting means for actu 
ating said plunger, a variable delivery pump for 
supplying pressure fluid Selectively to said ad 
vancing or retracting means, means for contin 
uously urging said pump into full delivery stroke 
position, pump control means for opposing the 
action of said urging means and including a dif 
ferential piston with a larger area and a smaller 
opposed area, first conduit means continuously 
establishing fluid connection between the pres 
sure side of said pump and said larger area, sec 
.ond conduit means continuously establishing fluid 
connection between said smaller differential area 
and the advancing means pertaining to said high 

- pressure motor, and separate valve means for 
controlling the supply of fluid from said pump 
to each of Said motors. 

2. In a hydraulic system, a high pressure mo 
tor, a low pressure motor, each of said motors 
having associated therewith fluid operable ad 
vancing and retracting means for causing said. 
motor to effect an advancing and a retracting 
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stroke, a pressure fluid source of variable deliv 
ery for selectively supplying pressure fluid to said 
advancing or retracting means of either of said 
motors, spring means for urging the fluid Source 
to full delivery position, pressure responsive con 
trol means for reducing the delivery of said fluid 
source, said control means comprising a differ 
ential plunger having a larger area continuously 
Connected with a pressure line connected to said 
fluid source and having an opposed smaller dif 
ferential area continuously connected with the 
advancing means of said high pressure motor, 
and Separate valve means respectively associated 
With said high pressure and said low pressure mo 
tors for controlling the supply of fluid between 
Said source and each of said notors. 

3. In a hydraulic System, a high pressure motor, 
a low pressure motor, each of Said motors having 
associated therewith fluid operable advancing and 
retracting means for actuating said motors, a 
pressure fluid source for selectively supplying 
pressure fluid to said advancing or retracting 
means of either of said motors, control means as 
Sociated with said fluid source for varying the 
delivery thereof, means for continuously urging 
said control means into position to bring about 
maximum delivery of said fluid source, fluid pres 
sure responsive mechanism operable to counter 
act Said Control means for reducing the delivery 
of said fluid source, said mechanism comprising a 
differential plunger with a larger area continu 
ously connected to said fluid pressure source, and 
also comprising a Smaller area opposed to the 
larger area and continuously connected with the 
advancing means pertaining to said high pressure 
motor, and Separate valve means respectively 
associated with said high pressure motor and said 
low pressure motor for controlling the supply of 
fluid from Said fluid source to said motors and 
from said motors to an exhaust. 

4. In a hydraulic System, a plurality of hydrau 
lic motors, each requiring a different maximum 
operating pressure, each of said motors having 
aSSociated therewith fluid Operable advancing 
and retracting means for actuating the respective 
motor, a fluid Source common to said motors for 
Supplying pressure fluid thereto, control means 
aSSociated with said fluid source for varying the 
delivery thereof, means for continuously urging 
Said control means to bring about maximum de 
livery of Said fluid source, pressure responsive 
mechanism for actuating said control means to 
reduce the delivery of said fluid source, said mech 
anism including a differential plunger having its 
largest effective area continuously connected to 
Said. pressure fluid source, and having a smaller 
effective area opposed to the largest area and 
communicating with the advancing means of one 
of said motors, and separate valve means for each 
not controlling the flow of fluid between said 
source and each of Laid motors. 

5. In a hydraulic system, a plurality of hydrau 
lic motors, each requiring a different maximum 
Operating pressure, each of said motors having 
aSSociated therewith fluid operable advancing. 
and retracting means for actuating the respective 
motor, a fluid source common to said motors for 
supplying pressure fluid thereto, control means 
asSociated with said fluid source for varying the 
delivery thereof, pressure responsive means for 
actuating said control means to reduce the deliv 
ery of said fluid source, said pressure responsive 
means including a differential plunger having its 
largest effective area continuously connected to 
a preSSure line Communicating with said pressure 
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fluid source, and having a smaller effective area. 
opposed to the larger area communicating with 
the advancing means of One of Said motors, means 
for continuously urging said control means to 
bring about maximum delivery of said fiuid 
source, and a plurality of Control valves respec 
tively associated With said notors for controlling 
the flow of fluid to and from said motors, each of 
said control valves comprising a balanced valve 
member with a longitudinal bore therethrough 10 
hydraulically connected at one end with passage 
ways on said valve member and connected at the 
other end with an exhaust. 

6. In a hydraulic System, three motors respec 
tively requiring three different maximum operat 
ing pressures, each of said motors including fluid 
Operable advancing and retracting means for actu 
ating said motors, a variable delivery pump com 
mon to Said motors for selectively supplying pres 
Sure fluid to said advancing or retracting means, 

5 

means for continuously urging said pump into 
fill delivery position, pressure-responsive means 
associated with said pump and including differ 
ential plunger means with three different effective 
areas, first conduit means continuously connect 
ing the largest of Said areas with the pressure 
side of said pump, second conduit means contin 
uously connecting the second largest of said areas 
with the advancing means pertaining to the motor 
requiring the highest operating pressure, third 
conduit, means continuously connecting the Small 
est of said effective areas with the advancing 
means pertaining to the motor requiring the sec 
ond highest maximum pressure, said second and 
third areas being opposed to said first area, and 

- Separate Valve means for controlling the supply of 

20 

fluid to the advancing or retracting means of 
each of said Rotors. 

WALTER, ERNIST. 

  


