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2,775,204 
DUAL PUMP DRIVE WITH OVERRUNNING 

CLUTCHES 

Webster R. Batten and Donald Hadden, Rockford, E. assignors to Geo. D. Roper Corporation, Rockford, Ill., 
a corporation of Illinois 

Application March 23, 1953, Serial No. 344,019 
3 Claims. (Cl. 103-11) 

This invention relates in general to a pump drive, and 
more particularly to a drive for driving a pair of pumps 
alternately from a single hydraulic motor. 

In the use of tank trucks for delivering two different 
fuels it is, of course, necessary to provide two separate 
pumps for pumping the fuels in separate flows from the 
tank truck. For various reasons it has not been feasible 
to couple the two fuel pumps to the power takeoff shaft 
of the tank truck. Instead, it has been found to be more 
practical to drive the fuel pumps from an hydraulic motor 
arrangement operated by high pressure fluid from a con 
trol pump. The provision in such arrangements of 
separate hydraulic motors for each fuel pump has resulted 
in unnecessary Space requirements and cost in such in 
stallations. These disadvantages are avoided in the 
present invention by the provision of a drive for two fuel 
pumps which requires only a single motor. 

It is an object of the present invention to provide a 
novel and improved drive for driving alternately a pair of 
pumps. 

It is also an object of this invention to provide a novel 
and simplified arrangement for driving a pair of pumps 
alternately from a single reversible motor. 
The foregoing objects and advantages of the present 

invention are accomplished in the embodiment illustrated 
in the accompanying drawing by the provision of a pair 
of overrunning clutches in the drive from an hydraulic 
motor to a pair of pumps, these overrunning clutches 
Serving to impart the drive to one of the other of the 
pumps, depending on the direction of the motor drive. 

Other and further objects and advantages of the present 
invention will be apparent from the following descrip 
tion of one embodiment of the invention, illustrated in the accompanying drawing. 

In the drawings: 
Figure 1 is a perspective view, with parts broken away, 

showing the novel drive of the present invention from 
a single hydraulic motor to a pair of rotary pumps in 
tended to be driven alternately; 

Figure 2 is an enlarged perspective view showing the 
overrunning clutches in the drive from the hydraulic 
motor, the motor operating in the reverse direction from 
its operation in Fig. 1; 

Figure 3 is a schematic diagram showing the hydraulic 
circuit for driving the hydraulic motor in the present 
assembly, with the control valve shown in enlarged longi 
tudinal section in one of its extreme positions for caus 
ing the hydraulic motor to be driven in one direction; and 

Figure 4 is a view similar to Fig. 3, but with the con 
trol valve positioned to reverse the hydraulic motor. 

Referring to the drawings in Fig. 1 there is shown a 
conventional hydraulic motor 10 of the gear type having 
a pair of meshing gears 11 and 12 adapted to be rotated 
by the pressure of the incoming fluid, such as oil. In 
Fig. 1, the arrows indicate that the pressure fluid passes 
through pipe 13 into the motor chamber 14 at a loca 
tion therein between the meshing gears, causing the gears 
to rotate in the direction indicated. The fluid then passes 
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out of the motor chamber through the pipe. 15. The 
pressure fluid for the hydraulic motor is supplied from a 
sump 40 by means of a pump 41 and thence through the 
control valve, indicated generally at 42 in Fig. 1. From 
the hydraulic motor 10 the pressure fluid passes back 
through the control valve 42 to the sump. On tank 
trucks, the pump 4 would ordinarily be driven from the 
power take-off shaft on the truck. 
The control valve 42 is shown in detail in Figs. 3 and 

4 and is constructed to pass fluid under pressure to either 
side of the hydraulic motor 10, or to block the flow of 
fluid to the motor, so that the rotation of the motor may 
be selectively controlled by means of the valve 42. This 
valve 42 is of conventional construction and includes a 
housing 43 having an inlet passage 44 which receives oil 
under pressure from the pump 4 and an outlet passage 
45 which leads through return conduit 46 back to the 
sump 40. The valve housing 43 is formed with an 
internal chamber 47 communicating with the outlet pas 
sage 45 and within which is located a valve body 48. 
The latter is formed with an inlet passage 49 leading 
from the inlet 44 in the valve housing to a pair of branch 
passages 50 and 51 in the valve body. The branch pas 
sage 50 leads to a restricted cylindrical passage 52, which 
communicates at its other end with a chamber 53 in the 
valve body. Chamber 53 communicates with a passage 
54 in the valve housing which communicates at its other 
end with the conduit 13 leading to one side of the hy 
draulic motor 0. In like manner, the other branch inlet 
passage 51 in the valve body leads to a restricted cylin 
drical passage 55 leading to a chamber 56 in the valve 
body, this chamber in turn communicating with a pas 
sage 57 in the valve housing connected to the conduit 15 
at the other side of the hydraulic motor 10. A restricted 
cylindrical passage 58, of the same size as the passage 52, 
extends from the opposite end of chamber 53 and in align 
ment with passage 52 and communicates with the cham 
ber 47 in the valve housing. In like manner, a similar 
passage 59 extends from the opposite end of the valve 
body chamber 56 in alignment with the restricted cylin 
drical passage 55 and communicates with the valve hous 
ing chamber 47. A chamber 60 is formed centrally in 
the valve body 48 and in communication with the valve 
housing chamber 47. A pair of aligned restricted cylin 
drical passages 61 and 62 extend between the chamber 60 
and the branch inlet passages 50 and 51, respectively. 
For controlling the various flows through the valve 

there is provided a reciprocable stem 63 which carries a 
first cylindrical plug 64 adapted to be snugly disposed 
within preselected ones of the waive body passages 58, 
52, and 61, depending upon the axial position of the 
valve stem. The valve stem also carries a middle plug 
65 adapted to be disposed snugly in either the passage 61 
or the passage 62, to selectively block either of these pas 
sages from communication with the respective branch 
inlet passage 50 or 5i. At its inner end the valve stem 
carries a third plug 66 adapted to be snugly disposed 
within preselected ones of the passages 62, 55 and 59. 
The valve stem at its outer end is pivoted at 67 to a 
manually controlled operating lever 68, which is pivotally 
mounted at 69 at its lower end on a bracket 70 fastened 
to the valve housing. A suitable O-ring seal. 71 is pro 
vided on the valve stem to prevent leakage thereat. 

In the operation of this control valve, when it is de 
sired to drive the motor in the direction shown in Figs. 
1 and 3, with hydraulic liquid being supplied under pres 
sure to the conduit 13, the operating lever is pulled out 
wardly, as shown in Fig. 3, to pull the valve stem 63 to 
one extreme position. In this position, plug 66 is dis 

to posed snugly within the valve body passages 55 and 62, 
to thereby block communication between the branch in 
let 51 and the valve body chambers 56 and 60. Plug 65 
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is snugly disposed within the valve body passage 61, there 
by blocking communication between branch inlet 50 and 
the valve body chamber 60. Plug 64 is disposed in valve 
body passage 58 and blocks communication between the 
valve body chamber 53 and the valve housing chamber 
47. Oil under pressure flows from pump 4 through in 
iets 44, and 49, branch inlet 58, passage 52, valve body 
chamber 53, passage 54 and conduit 3 to one side of 
the hydraulic motor 10. After passing through the motor 
the oil is exhausted back to the sump 4) through con 
duit 15, passage 57, valve body chamber 56, passage 59, 
valve housing chamber 47, outlet passage 45 and return 
conduit 46. 
To reverse the direction of the motor, the valve lever 

68 is moved inwardly to move the valve stem 63 in the 
same direction to its other extreme position (Fig. 4). In 
this position, plug 66 is disposed snugly within valve 
body passage 59 to thereby block communication between 
the valve body chamber 56 and valve housing chamber 
47. Plug 65 is snugly disposed within valve body pas 
sage 62, thereby blocking communication between the 
branch inlet 5 and the valve body chamber 58. Plug is: 
is snugly disposed within the valve body passages 6; 
and 52, and blocks communication between the branch 
inlet 50 and the valve body chambers 60 and 53. There 
fore, oil under pressure from pump 4 flows through 
inlet passages 44 and 49, branch inlet 51, passage 55, 
valve body chamber 56 and passage 57 to the conduit 
15 leading to one side of the hydraulic motor ie. After 
passing through the hydraulic motor to drive it in the 
opposite direction from Fig. 3, the oil passes through 
conduit 13, passage 54, valve body chamber 53, passage 
58, valve housing chamber 47, outlet passage 45 and 
return conduit 46 to the sump 40. 
To stop the hydraulic motor i0, the valve stem may 

be positioned in a “neutral' position intermediate its 
extreme positions. In this position, the plug 65 is dis 
posed within the central chamber 60 in the valve body 
and neither of the valve body passages 6; and 62 is 
blocked. Therefore, oil under pressure flows through the 
branch inlets 50 and 51 and thence through the valve body 
passages 61 and 62 into the valve body chamber 60, 
and from there to the valve housing chamber 47, from 
which it returns through outlet passage 45 and return 
conduit 46 to the Sump 40 without actuating the fluid 
motor 10. In this neutral position, both plugs 64 and 66 
block the respective passages 52 and 55, so that no oil 
flows to the hydraulic motor in either direction. 

Returning to the product pump drive system shown in 
Fig. 1, the upper gear 11 of the motor is attached to a 
rotary shaft 16, which projects from one face of gear ii. 
out through the end wall 17 of the motor housing, being 
supported for rotation thereat by a bearing bushing 33. 
In like manner, rotary shaft 19 connected to the upper 
gear 11 of the hydraulic motor projects out through the 
opposite end wall of the motor housing. 

Referring to Fig. 2, the outer end of motor shaft 6 
abuts against the outer end of the drive shaft 2 of a 
conventional first gear pump 21 (Fig. 1). The drive 
shaft 20 is connected to the drive gear 22 of the pump 
21, which meshes with a driven gear 23 to draw in fluid 
from the inlet pipe 24 and discharge the fluid under pres 
sure to the outlet pipe 25. 
To couple the motor shaft 6 to the pump shaft 20 there 

is provided a conventional overrunning clutch in the form 
of a tightly wound helical spring 26. This spring is com 
posed of wire of square cross-section and is fitted closely 
over the adjacent ends of the abutting shafts 16 and 20 
to normally grip both shafts tightly. Due to the direction 
of the helical wrap around of spring 26, when motor 
shaft 16 is driven counterclockwise in the drawing it 
causes the spring 26 to wind itself tightly onto the shafts 
16 and 20. This locks the pump shaft 20 mechanically to 
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5 

4. 
from hydraulic motor 10 in this direction of rotation of 
motor shaft 16. When hydraulic motor i0 is reversed, by 
reversing the pressure fluid inlet and outlet connections 
to the hydraulic motor, the direction of rotation of motor 
shaft 16 is correspondingly reversed. When rotated in 
this reverse direction, shaft 16 causes the helical spring 
26 to unwind and expand, thereby becoming loosened 
from the drive shaft 20 for pump 21, so that very little 
driving force, or none at all, is imparted to the pump drive 
shaft 20. 

in similar fashion, the free end of the other motor 
shaft 9 abuts against the drive shaft 27 for a conven 
tional second gear pump 28 having the suction inlet con 
duit 30 and the discharge conduit 31. An overrunning 
clutch 29 in the form cf a tightly wound, square wire, 
helical spring couples the motor shaft 19 to the pump 
shaft 27. The spring 29 is fitted closely onto the shafts 
29 and 27 to normally grip both tightly. 
When notor shaft 19 is driven counterclockwise in the 

drawing (at which time the other motor shaft 16 is driven 
in the same direction to drive the first pump 2), the 
clutch spring 29 is caused to unwind and expand, thereby 
becoming loosened from the drive shaft 27 for the second 
pump 28. Thus, no drive is imparted from motor 10 to 
the second pump 28 when this motor is driving the first 
pump 21. 
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Conversely, when motor shaft 19 is driven clockwise 
in the drawing, as shown in Fig. 2 (at which time no 
drive is imparted from the motor to the first pump 21), 
the clutch spring 29 is caused to wind tightly about the 
shafts 9 and 27, coupling then together mechanically to 
impart the drive from motor 10 to the second pump 28. 
Thus, when the motor drives the second pump 28 it is dis 
connected from driving relation with the first pump 21. 
From the foregoing it will be apparent that the present 

invention provides a novel and simplified arrangement for 
driving two pumps alternately. Only a single reversible 
driving motor is required, and the selection of the pump 
to be driven is controlled simply by choosing the direction 
in which the driving motor operates, the overrunning 
clutches operating automatically as described to impart 
the drive from the motor to only the desired one of the 
pumps, without driving the other pump at the same time. 

For the purpose of illustrating the present invention, 
there has been described and shown in the accompanying 
drawing a specific preferred form thereof. However, it 
is to be understood that the invention is susceptible of 
other and different embodiments from that shown herein. 
For example, the hydraulic gear type motor might be 
replaced by a vane motor or other type of driving motor, 
the helical spring type overrunning clutches may be re 
placed by overrunning clutches of other types capable of 
functioning successfully in the combination of the present 
invention, and pumps of other types adapted to be driven 
fron rotary drive shafts may be substituted in place of 
the gear pumps shown and described herein. Therefore, 
it is to be understood that various modifications, omis 
sions and refinements which depart from the described 
form of the invention may be adopted without departing 
from the spirit and scope of the present invention. 
We claim: 
1. A pumping apparatus comprising a rotary hydraulic 

isotor having first and second fluid passages communi 
cating therewith, first and second rotary shafts driven 
in unison by said motor, a first rotary pump having a drive 
shaft, a second rotary pump having a drive shaft, a first 
overrunning ciutch means disposed between Said first 
shaft and the drive shaft for said first pump for estab 
lishing a driving connection therebetween when said mo 
tor rotates in one direction, a second overrunning cilitch 
means disposed between said second shaft and the drive 
shaft for said second pump for establishing a driving con 
nection therebetween when said motor rotates in the other 

the motor shaft 16, so that the first pump 21 is driven 5 direction, and control valve means connected to said first 
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and second fluid passages of said motor for selectively 
passing fluid in either direction to said motor to control 
the direction of rotation of said motor and thereby se 
lectively drive said first or said second pump, said control 
valve means including valve means operative to block 
the flow of fluid to and from said first and second passages 
to thereby lock said motor against rotation in either di 
rection and prevent reverse rotation of said first and said 
second pumps. 

2. A pumping apparatus comprising a rotary hydraulic 
motor having first and second fluid passages communi 
cating therewith, first and second rotary shafts driven in 
unison by said motor, a first rotary pump having a drive 
shaft, a second rotary pump having a drive shaft, a first 
overrunning clutch means disposed between said first 
shaft and the drive shaft for said first pump for estab 
lishing a driving connection therebetween when said mo 
tor rotates in one direction, a second overrunning clutch 
means disposed between said second shaft and the drive 
shaft for said second pump for establishing a driving con 
nection therebetween when said motor rotates in the other 
direction, and a control valve means connected to said 
first and second fluid passages of said motor, said control 
valve means being operable in a first position thereof to 
pass fluid under pressure into said first passage and out 
of said second passage to rotate said motor in one direc 
tion and drive said first pump, said control valve means 
being operable in a second position thereof to pass fluid 
under pressure into said second passage and out of said 
first passage to rotate said motor in the other direction 
and drive said second pump, said valve means being op 
erable in a third position thereof to block flow of fluid 
to and from both said first and said second fluid passages 
to lock said motor against rotation in either direction and 

3. A pumping apparatus comprising a rotary hydraulic 
motor having first and second fluid passages communi 
cating therewith, first and second rotary shafts driven in 
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prevent reverse rotation of said first and second pumps. 35 

6 
unison by said motor, a first rotary pump having a drive 
shaft, a second rotary pump having a drive shaft, a first 
overrunning clutch means disposed between said first 
shaft and the drive shaft for said first pump for establish 
ing a driving connection therebetween when said motor 
rotates in one direction, a second overrunning clutch 
means disposed between said second shaft and the drive 
shaft for said second pump for establishing a driving 
connection therebetween when said motor rotates in the 
other direction, a drive pump for said motor, control 
valve means connected to said drive pump and to said 
first and second fluid passages of said motor, said valve 
means being operable in a first position thereof to pass 
fluid under pressure from said drive pump into said first 
passage and out of said second passage to rotate said 
motor in one direction and drive said first pump, said 
control valve means being operable in a second position 
thereof to pass fluid under pressure from said drive pump 
into said second passage and out of said first passage to 
rotate said motor in the other direction and drive said 
second pump, said valve means being operable in a third 
position thereof to by-pass the fluid discharged from said 
drive pump back to the inlet thereof and to block the flow 
of fluid to and from said first and second passages to lock 
said motor against rotation in either direction and prevent 
reverse rotation of said first and second pumps. 
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