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[57] ABSTRACT 

A variable output pump control circuit using a remote 
control valve for switching two control valves which 
control the operation of hydraulic actuators and con 
trol the switching of the servo motor of a variable out 
put pump by means of pilot pressure from the remote 
control valve. A control circuit is provided in the pilot 
circuit of the variable output pump for controlling 
switching by means of the pilot pressure from the re 
mote control valve. Thus, insuf?cient hydraulic pres 
sure in the pilot circuit, which occurs when the flow 
rate in the remote control valve is small, is eliminated. 

2 Claims, 2 Drawing Figures 
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VARIABLE OUTPUT PUMP CONTROL CIRCUIT 
USING A REMOTE CONTROL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a hydraulic circuit of a hy 

draulic power shovel, and more particularly to a vari 
able output pump control circuit using a remote con 
trol valve for controlling the control valve and the vari 
able output pump of the hydraulic power shovel. 

2. Prior Art 
Conventional variable output pump control circuits 

for the hydraulic circuit of a hydraulic power shovel 
have a pilot pump, two control valves for controlling 
the operation of two actuators for the power shovel, a 
variable output pump with a servo motor, and a remote 
control valve having four control valves connected at 
the secondary ports thereof to the pilot ports of the two 
control valves. The two control valves each have two 
opposite springs for urging spools at both sides thereof. 
This control circuit also has a throttle valve in the drain 
circuit of the pilot circuit of the variable output pump. 

In a variable output pump control circuit as de 
scribed above, when the remote control valve receives 
hydraulic oil from the pilot pump, it blocks the pilot 
pressure with a handle positioned in neutral. If one of 
the control valves of the remote control valve is oper 
ated, the secondary output pressure thereof is linearly 
varied from zero to a predetermined pressure respon 
sive to the stroke of the spool thereof or to the inclining 
angle of the manually operated lever. When the other 
three control valves of the remote control valve are op 
erated, a similar operation is performed. Then, when 
the hydraulic pressure is changed from zero to a prede 
termined pressure by the remote control valve the pres 
sure is applied to the spools vof the two control valves, 
the spools of the control valves are varied linearly in 
such a manner that the hydraulic pressures applied 
thereto and the tensions of the springs are balanced. 
However, when the servo motor of the variable output 
pump is also controlled by the pilot pressure from the 
remote control valve, the discharge amount of the 
pump is varied linearly with respect to the stroke of the 
spool of the remote control valve. Further, after the hy 
draulic pressure from the remote control valve oper 
ates the servo motor of the variable output pump, the 
throttle valve provided in the drain circuit of the pilot 
circuit of the variable output pump neutralizes the re 
mote control valve and returns the servo motor to its 
initial state by allowing the hydraulic ?uid in the pilot 
circuit to escape while the passage to the remote con 
trol valve is blocked by a check valve. 
However, the conventional variable output pump 

control circuit which has the throttle valve in the drain 
circuit of the pilot circuit has the following disadvan 
tages: (1) When the hydraulic flow rate from the re 
mote control valve is small such as when the engine 
speed is low, the leaking rate of the hydraulic oil from 
the throttle valve becomes large thus the hydraulic 
pressure in the pilot circuit becomes insufficient. (2) If 
the throttle valve is excessively throttled in order to 
avoid the above situation, the returning of the servo 
motor of the variable output pump is slow with the re 
sult that the returning of the inclined plate angle of the 
pump to neutral position becomes slow, thus the re 
sponsiveness of the system is slow. 
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SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a variable output pump control circuit using'a 
remote control valve which may normally operate the 
servo motor thereof even if the engine speed is low. 

It is another object of the present invention to pro 
vide a variable output pump control circuit using a re 
mote control valve which may quickly return the servo 
motor to its initial state, thus greatly improving the re 
sponsiveness thereof. 

It is a further object of the present invention to pro 
vide a variable output pump control circuit using a re~ 
mote control valve which may freely adjust the return 
ing speed of the servo motor. 

In order to perform the aforementioned and other 
objects of the present invention, there is provided a 
variable output pump control circuit using a remote 
control valve for switching two control valves which 
control the operation of hydraulic actuators and also 
which switch the servo motor of the variable output 
pump by means of pilot pressure from the remote con 
trol valve. A control circuit is provided in the pilot cir 
cuit of the variable output pump for switching, by 
means of the pilot pressure from the remote control 
valve, so that the total ?ow from the pilot circuit is to 
the servo motor when controlling the servo motor of 
the variable output pump and all the hydraulic oil is 
drained from the servo motor when returning the servo 
motor to its initial state. This eliminates the disadvan 
tages of the conventional variable output pump control 
circuit. 

DETAILED DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages of 
the present invention will become more fully apparent 
from the following description taken in conjunction 
with the accompanying drawings, in which: 
FIG. 1 is a hydraulic control circuit of a conventional 

variable output pump control circuit using a remote 
control valve; and 
FIG. 2 is a hydraulic control circuit of a variable out 

put pump control circuit according to the present in 
vention. 

PREFERRED EMBODIMENTS 

For better understanding of the present invention, 
the conventional variable output pump control circuit 
willnow be described with reference to FIG. 1, which 
shows a hydraulic circuit of a conventional variable 
output pump control circuit. 
The conventional variable output pump control cir 

cuit has, as in FIG. 1, a pilot pump 2, two control valves 
7 and 8 for controlling the operation of two actuators 
for a power shovel. The circuit also includes a variable 
output pump 10 with a servo motor 11, and a remote 
control valve 1 having four control valves 10, lb and 
1c, 1d connected at the secondary ports thereof to the 
pilot ports of the two control valves 7 and 8, respec 
tively. The two control valves 7 and 8 each have two 
opposite springs 9 for urging the spool thereof at both 
sides. The control circuit also has a throttle valve 13 in 
the drain circuit of the pilot circuit 12 of the variable 
output pump 10. 

In this variable output pump control circuit, when the 
remote control valve 1 receives hydraulic oil from the 
pilot pump 2, it blocks the pilot pressure with a handle 
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(not shown) manually positioned in neutral. If one of 
the control valves 1a, 1b, 1c and 1d of the remote con 
trol valve 1 is operated, the secondary output pressure 
thereof is varied linearly from zero to a predetermined 
pressure P responsive to the stroke of the spool thereof 
or to the inclining angle of the manually operated lever 
(not shown). If the other three control valves of the re 
mote control valve 1 are operated, a similar operation 
is performed. The hydraulic pressure from the remote 
control valve 1 is applied to the spools of the two con 
trol valves 7 and'8, and the spools of the control valves 
7 and 8 are varied linearly in such a manner that the hy 
draulic pressures applied thereto and the tensions of 
the springs 9 are balanced. The servo motor 11 of the 
variable output pump 10 is also controlled by the pilot 
pressure from the remote control valve 1, the discharge 
amount of the pump 10 is also varied linearly with re 
spect to the stroke of the spool of the remote control 
valve 1. Further, after the hydraulic pressure from the 
remote control valve 1 operates the servo motor 11 of 
the variable output pump 10, the throttle valve 13, pro 
vided in the drain circuit of the pilot circuit 12 of the 
variable output pump 10, neutralizes the remote con 
trol valve 1 to return the servo motor 11 to its initial 
state by permitting the escape of the hydraulic ?uid in 
the pilot circuit 12 when the passage to the remote con 
trol valve 1 is blocked by a check valve (not shown). 
Referring now to FIG. 2, which shows a hydraulic cir 

cuit of one embodiment of a variable output pump con 
trol circuit using a remote control valve constructed ac 
cording to the present invention, wherein the like nu 
merals correspond to those shown in FIG. 1, the vari 
able output pump control circuit of this invention com~ 
prises a control circuit 15 provided in the pilot circuit 
12 for supplying the pilot pressure to the servo motor 
11 of the variable output pump 10 from the remote 
control valve 1. The control circuit 15 includes a valve 
16 having a communication position or section 16a for 
connecting the pilot circuit 12 with the servo motor 11 
and a drain position or section 16b for blocking the 
pilot circuit 12 and also for connecting the return ?uid 
or oil of the servo motor 11 to the drain circuit. The cir 
cuit also includes a spring 18 coupled to a control valve 
16 disposed at one end of the spool thereof to urge the 
spool for connecting the section 16b with the drain cir 
cuit l7, and a control passage 19 for automatically 
switching the state of the control valve. The control 
passage 19 connects the pilot circuit 12 between the 
control valve 16 and the remote control valve 1 to the 
drain circuit 17. A pilot passage 20 is provided in the 
control passage 19. The passage 20 is connected to side 
end surface of the section 16a of the control valve 16, 
and a throttle valve 21 is provided at the drain circuit 
17 side of the pilot passage 20. 

In FIG. 2, numerals 22 and 23 represent hydraulic ac 
tuators. 

In the variable output pump control circuit thus con 
structed, when the remote control valve 1 is operated 
so as to supply hydraulic fluid or oil to the pilot circuit 
12, the hydraulic fluid ?ows to the control passage 19, 
and is throttled by the throttle valve 21 thus increasing 
the pilot pressure in the pilot passage 20. Thus, the con 
trol valve 16 normally urged by the spring 18 to the po 
sition shown in FlG. 2 is switched so that the section 
l6a is connected to the pilot circuit 12 with the result 
that all the fluid or oil from the remote control valve 1 
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?ows into‘ the servo motor 11 of the variable output 
pump 10 to operate the variable output pump 10. 
When the remote control valve 1 is operated to shut 

off the supply of hydraulic ?uid to the pilot circuit 12, 
the pilot pressure in the control passage 19 is released 
so that the control valve 16 is returned by the spring 18 
with the result that the servo motor 11 is drained via 
section 16b through the drain circuit 17. 

It should be understood from the foregoing descrip 
tion that the variable output pump control circuit uses 
a remote control valve 1 for switching two control 
valves 7 and 8 for controlling the operation of hydrau 
lic actuators 22 and 23 and also for switching the servo 
motor 11 of a variable output pump 10. The circuit 
comprises a control circuit 15 in the pilot circuit 12 of 
the variable output pump 10 for connecting the remote 
control valve 1 with the servo motor 11 of the variable 
output pump 10. The control circuit has a control valve 
16 having a section 16a for connecting the pilot circuit 
12 to the the servo motor 11 and a section 16b for 
blocking the pilot circuit 12 and also for connecting the 
return fluid of the servo motor 11 with the drain circuit. 
A. spring 18 is so disposed at one end of the spool of 
valve 16 to urge the spool for connecting the section 
16b with the drain circuit 17. A control passage 19 is 
connected to the pilot circuit 12 and has a throttle 
valve 21 provided at the drain circuit side of the pilot 
passage for throttling pressure at the other end of the 
control valve 16. The pilot pressure which operates the 
servo motor 11 vof the variable output pump 10 is de 
rived from all the hydraulic fluid supplied from the re 
mote control valve 1. Thus even if the engine is at low 
speed, the servo motor 11 will operate normally. Par 
ticularly, even if the ?uid flow rate is very low due to 
throttling of the throttle valve 21, no trouble is caused. 

It should also be understood that when the servo 
motor 11 is returned to the neutral position, the hy 
draulic fluid of the servo motor 11 is drained to the 
drain circuit 17 without resistance with the result that 
the returning of the servo motor 11 is rapid so as to 
greatly improve its responsiveness. 

It should also be understood that if the throttle valve 
21 is so provided as to be adjustable, the returning 
speed of the servo motor 11 may be freely adjusted. 
The present invention may be embodied in other spe 

cific forms without departing from the spirit or essen 
tial characteristics thereof. The presently disclosed em 
bodiments are therefore to be considered in all respects 
as illustrative and not restrictive, the scope of the in 
vention being indicated by the appended claims rather 
than the foregoing description, and all changes which 
come within the meaning and range of equivalency of 
the claims are therefore intended to be embraced 
therein. , 

What is claimed is: 
l. A variable output pump control circuit using a re 

mote control valve for switching two control valves 
which control the operation of hydraulic actuators and 
also for switching a servo motor of a variable output 
pump, comprising control circuit means in a pilot cir 
cuit of said variable output pump for connecting said 
remote control valve with said servo motor, said con 
trol circuit means including: switching a control valve, 
having a first section for connecting the pilot circuit 
with said servo motor, a second section for blocking the 
pilot circuit and for connecting said servo motor with 
a drain circuit, and a spring means disposed at one end 
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of the spool of the switching control valve to urge the 
spool to connect said second section with said drain cir 
cuit; a control passage means connected to said pilot 
circuit; and a throttle valve at the drain circuit side of 
the control passage for throttling flow to or from the 
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other end of the switching control valve. 

2. A variable output pump control circuit according 

to clairn 1, wherein said throttle valve is adjustable. 
1 =1: * * * ' * 


