
Feb. 12, 1952 W . ROBINSON 2,585,348 
PURMP-MOTOR HYDRAULIC SYSTEM, INCLUDING 
MULTIPLE MOTORS AND THEIR CONTROLS 

Filed June 2, 1947 

X 
CO 

CO 

SSS5 2ZZEAN 
xas Mf 2N Ne?ki Š 

SR S CN CO 

s N 

S. 
II 

re 

N 

N 
Cy & O 
CO 

NYNN co NeXSGSNS SS3.7G 

Nexts CO 

i. : N NN NE 
y 

INVENTOR, 
JAMES ROBIN SON 

BY / 17 24 X ?ev-6ea-6 
AT TORNEY 

    

  

  

  

  

    

  

  

  

  

  

  

  

    

  

    

  



Patented Feb. 12, 1952 2,585,348 

UNITED STATES PATENT office 
2,585,348 

PUMP-Motor HYDRAULIC systEM, IN 
CLUDING MULTIPLE MOTORS AND 
TER CONTROLS 

James Robinson, Buntington Woods, Mich., as 
signor to Wickers Incorporated, Detroit, Mich., 
a corporation of Michigan 
Application June 2, 1947, Serial No. 51,712 

(C. 60-52) Claims. 
1. 

This invention relates to power transmissions, 
particularly to those of the type comprising two 
or more fluid pressure energy translating devices, 
One of which may function as a pump and an 
Other as a fluid motor. 
The invention is generally concerned with a 

system of this character for driving a load device 
requiring low torque at high speeds and high 
torque at low speeds. 
In particular, the invention is concerned with 

a System of this type at which a very high torque 
is demanded at low speed and a very high speed 
at low torque, and wherein the intermediate 
torque and speed between these extreme con 
ditions are relatively unimportant. 
In the past, conventional hydraulic transmis 

sions of this type required a large hydraulic 
motor for delivering high torque which in turn 
necessitated the use of a large pump for driving 
the motor at extremely high speeds. 

It is an object of this invention to provide a 
hydraulic power transmission system which en 
ables the use of Smaller units for the extreme 
conditions mentioned, thereby reducing the Over 
all cost and weight. 
Further objects and advantages of the present 

invention will be apparent from the following de 
scription, reference being had to the accompany 
ing drawing wherein a preferred form of the 
present invention is clearly shown. 
In the drawing: 
Figure 1 is a diagrammatic view of a hydraulic 

power tansmission system embodying a preferred 
form of the present invention. 

Figure 2 is a diagrammatic view of two of the 
control elements shown in Figure 1, but showing 
the same in a different operating position. 

Figure 3 is a simplified schematic view of the 
hydraulic system shown in Figure 1 and tracing 
the course of fluid therein when the control 
parts are in the position as shown in Figure 1. 

Figure 4 is a view corresponding to that of 
Figure 3, but showing the course of fluid flow 
when the control parts are in the position shown 
in Figure 2. 

Referring now to Figure 1, there is shown a 
reversible pump 0, the displacement of which 
may be manually varied and which may be driven 
by an electric motor or other prime mover (not 
shown). The pump O is adapted to supply pres 
sure fluid to a pair of fixed displacement rotary 
fluid motors 2 and 4 which are mechanically 
coupled to each other and which are also con 
nected to a drum or hoist f6 for the purpose of 
driving the same. The motor 2 has a greater 
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placement per unit of time than that of motor 
A circuit is provided connecting the pump lo 

and motors 2 and 4 continuously in parallel. 
This circuit is controlled by a directional control 
valve 8 which remains in the position shown in 
Figure 1 when the pressure in the circuit is low. 
When the pressure in the circuit increases to 
a value determined by the setting of a pressure 
responsive pilot relief valve 20, the control valve 
8 is operated to a position shown in Figure 2. 
A delivery conduit 22 connects the outlet of the 
pump ?o to the inlet of the motor 2. The delivery 
conduit 22 is also connected to a control port 23 
at the left end of valve 8 by means of a branch 
conduit 24, to a control port 26 of the pilot valve 
20 by means of a branch conduit 28, and to a 
pressure port 30 of the control valve 8 by means 
of a branch conduit 32 of the conduit 28. The 
control valve 8 is also provided with Operating 
ports 34, 36 and 38, the former of which is con 
nected by a return conduit 39 to the pump O and 
to the outlet of the motor 2 by a branch conduit 
40. The port 36 is connected to the outlet of 
the motor 4 by a conduit 42 and the port 38 
is connected to the inlet of the motor by a 
conduit 43. Due to the fact that the pump O 
and the motors 2 and 4 are connected to each 
other in a closed system, a replenishing pump 44, 
which is connected to a tank 46 by a conduit 48, 
supplies fiuid to either the delivery or return 
conduit 22 or 39 by means of a branched conduit 
48. Duplicate check valves 50 and 52 are in 
corporated in the branches of the conduit 48. 

Suitable relief valves 54, 56 and 58 are incor 
porated respectively in the conduits 22, 39 and 8. 
The relief valves 54, 56 and 58 exhaust excessive 
pressure fluid, respectively, to the conduits 39, 
22, and to the tank 46, respectively, by conduits 
60, 62 and 64. 
A fluid operated valve spool 65 of the control 

valve f8 is provided with an extreme right end 
land 66, a center land 68, and a land 70 to the 
left of land 68. The left end of the spool 65, 
indicated generally by the numeral 72, is adapt 
ed to be in continual communication with conduit 
22 by means of the branch conduit 24 and port 
23. The land 66 which has a greater surface 
area than the left end portion 2 of the Spool 
65 is only in communication with conduit 22 when 
the valve 20 is operated in response to predeter 
mined increases in pressure in conduit 22. For 
this purpose, the right end of the valve 8 is 
provided with a port 74 in communication with 
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nect the conduits 22, 28, and 26 to conduit 78 and 
shift the valve spool 65 of the valve 8 to the 
position shown in Figure 2. Conduit 39 is now 
connected to the inlet of motor 2 and to the inlet 
of motor 4 by means of ports 34 and 36 of valve 
8 and conduit 42. The outlet of the motor 4 

is connected to conduit 22 by conduit 43, ports 
38 and 30 of valve 8 and conduits 32 and 28. The 
outlet of motor 2 is connected to conduit 22. 
The speed of the drum is decreased because the 
conduit 39, connected to the outlet of the pump 
0, is connected to the inlet of both motors, thus 

dividing its displacement. 
It should thus be noted that the transmission 

provided is an economical and efficient means of 
driving a load device at high speed with low 
torque and with high torque at low speed. The 
speed of the larger motor at low torque is in 
creased by adding to the pump delivery the dis 
placement from the smaller motor. The torque 
delivered is low because only the one motor drives 
the load device at high speed and the torque is 
further decreased by that one motor having to 
drive the smaller motor as a pump. 
The torque delivered to the load device is in 

creased by adding the torque delivery of the 
Smaller motor for driving the load device at low 
speed. The speed is low because the pump flow 
is proportionately divided between the two 
motors. 

It should also be noted that the extreme low 
and high speeds of the load device and the ex 
treme low and high torque delivered thereto may 
be varied over a wide range by careful preselection 
of the displacement and torque delivery of the 
motors. 
While the form of embodiment of the invention 

as herein disclosed constitutes a preferred form, 
it is to be understood that other forms might be 
adopted, all coming within the scope of the claims 
which follow. 
What is claimed is as follows: 
1. In a hydraulic power transmission System 

the combination of a pump unit A, a motor unit 
B and a combination motor-pump unit C, unit B 
having a greater displacement than unit C and 
units B and C being mechanically coupled to each 
other and to a load device, a circuit connecting 
the units and means for selectively establishing 
two circuit connections, one with units A and C 
in parallel with each other to operate unit B as a 
motor and unit C as a pump and the other with 
unit A operating B and C in parallel as motors. . 

2. In a hydraulic power transmission system 
the combination of a pump unit A, a motor unit 
B, and a combination motor-pump unit C, unit B 
having a greater displacement than unit C and 
units B and C being mechanically coupled to each 
other and to a load device, a circuit establishing 
a parallel connection of the units and means for 
selectively reversing the connections of one of the 
units B and C to cause the unit C to either assist 
or oppose the unit B in driving the load device. 

3. In a hydraulic power transmission system 
the combination of a pump unit A, a motor unit 
B, and a combination motor-pump unit C, unit B 
having a greater displacement than unit C and 
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units B and C being mechanically coupled to each . 
other and to a load device, a circuit connecting 
the units, and pressure responsive control valve 
means for selectively establishing two circuit con 

70 

nections, one with units A and C in parallel with 
each other to operate unit B as a motor and unit 
C as a pump and the other with unit A Operating 
B and C in parallel as motors. 

4. In a hydraulic power transmission system 
the combination of a pump unit A, a motor unit 
B and a combination motor-pump unit C, unit B 
having a greater displacement than unit C and 
units B and C being mechanically coupled to each 
other and to a load device, a circuit establishing 
a parallel connection of the units and pressure 
responsive control valve means for Selectively re 
versing the connections of one of the units B 
and C to cause the unit C to either assist or op 
pose the unit B in driving the load device. 

5. In a hydraulic power transmission system 
the combination of a pump unit A, a motor unit 
B and a combination motor-pump unit C, unit B 
having a greater displacement than unit C and 
units B and C being mechanically coupled to each 
other and to a load device, a circuit connecting 
the units and means for selectively establishing 
at predetermined low pressures one circuit con 
nection and at a predetermined increase in pres 
sure another circuit connection, the one at low 
preSSures establishing units A and C in parallel 
with each other to operate B as a motor and C 
as a pump and the one at high pressure establish 
ing units B and C in parallel with unit A Oper 
atting both unit B and unit Cas motors. 

6. In a hydraulic power transmission system 
the combination of a variable displacement pump 
unit A, a motor unit B and a motor-pump unit C, 
units B and C both being of the fixed displace 
ment type and unit B having a greater displace 
ment per unit of time than unit C, the units B 
and C being mechanically coupled to each other 
and to a load device, a circuit including connec 
tions continuously establishing the units in par 
allel relationship, and means for controlling the 
connections for causing A and C to operate B and 
for causing A to operate B and C. 

7. In a hydraulic power transmission system 
the combination of a variable displacement pump 
unit A, a motor unit B and a motor-pump unit C, 
units B and C both being of the fixed displace 
ment type and unit B having a greater displace 
ment per unit of time than unit C, the units B 
and C being mechanically coupled to each other 
and to a load device, a circuit including connec 
tions continuously establishing the units in par 
allel relationship, and pressure responsive means 
for controlling the connections, said means at 
low pressures causing A and C to operate B for 
driving the load device at high speed and low 
torque and Said means at predetermined higher 
pressures causing A to operate B and C for driv 
ing the load device at low speed and high torque. 

JAMES ROBINSON. 
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