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stone and paste is due to the use of a mixture wherein 
the paste and stones are not in the proper proportions 
to form a fluid mix for pumping purposes. 
The separation of the paste and concrete can also re 

sult from the action of the discharge valve of the pump. 
This separation occurs for example when the pumping 
of the concrete from a hopper to the discharge outlet is 
obstructed or due to the wearing of the discharge valve. 
The present invention provides an improved, simple, 

portable positive displacement pump for conveying build 
ing materials such as plaster, concrete, mortar, and like 
moist, compressible materials that is readily adaptable for 
small construction projects. In one particular embodi 
ment of the invention the pump is adapted to be mounted 
on the chassis of a motor vehicle or truck and to be pow 
ered from the power unit of the truck. This construc 
tion not only results in a one-piece mobile unit for ease 
of movement from one location to another but also for 
travel on a highway. This integral construction elimi 
nates the requirement for the provision of a separate 
power unit for the pump. 
When the pumping unit of the present invention is em 

ployed for pumping concrete, it is capable of pumping 
concrete having a one-inch rock mix at a rate of 50 cubic 
yards per hour and which volume may be controlled by 
means of a volume control from 0-50 cubic yards per 
hour. In addition, the pump may be remotely controlled 
so that the operator can control the total volume of con 
crete delivered and the response of the pump is such that 
essentially a very small volume, a handful, will be de 
livered. 
From a structural standpoint, the pump of the present 

invention comprises a pair of pumping units in combina 
tion with a single, wear resistant valve for controlling the 
discharge of the materials and under the control of a fluid 
power control circuit. The control of the pumping units 
is to cause them to operate in alternate sequences and 
to shift the single control valve at a point in the pumping 
sequences when the pumping units are both momentarily 
at rest and, therefore, no material is being moved through 
the control valve to thereby prevent the separation of the 
paste and stones and the material packing at the controi 
valve. The pumping units may comprise piston-cylinder 
pumping assemblies that are controlled so that the con 
trol valve is shifted when one of the pistons is at the end 
of its pumping stroke and while the other piston is at the 
end of its return stroke. With the operation of the pump 
ing units after the shift in the position of the control valve, 
the material being pumped is provided with an unob 
structed, full flow path from the hopper to one of the 
pumping units and from the other pumping unit through 
the discharge outlet. This pumping action provides an 
almost steady flow of material and with a minimum of 
pulsations. The fluid power control circuit is adapted to 
maintain a safe pressure on the pump in the event “pack 
ing” occurs during the operation of the pump, thereby 
eliminating the danger of bursting the discharge conduit. 
To this same end, the pumping action can be reversed to 
relieve the pressure in the system when packing has oc 
curred. The reversing action also allows the material in 
the discharge conduit to be emptied upon completion of 
a project. 
The simplified construction of the pump allows ready 

access to the work pistons of the pump whereby the pump 
ing unit may be cleaned in approximately ten minutes. 
These and other features of the present invention may 

be more fully appreciated when considered in the light of 
the following specification and drawings, in which: 

FIG. 1 is a perspective view of a concrete pump mount 
ed on a motor vehicle embodying the invention and il 
lustrated pumping concrete; 

FIG. 2 is an exploded view, with parts broken away, 
of the concrete pump of FIHG. 1; 

FIGS. 3-6 are schematic representations of the fluid 
control circuit for the concrete pump of FIGS. 1 and 2, 
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4 
showing portions of the pump in section, and with the 
circuit represented in its different phases of operation; 

FIG. 7 is a partial top view, with portions broken away, 
of the control unit end of the pump; and 

FIG. 8 is a diagrammatic representation of the power 
assembly for the fluid pressure generator of the pump in 
cluding a schematic representation of the electrical con 
trols for the pump. 
The pump of the present invention is particularly 

adapted for pumping moist, compressible materials such 
as the building materials, plaster, concrete, mortar, and 
the like. In order to simplify the description of the in 
vention, the pump will be described in conjunction with 
the pumping of concrete. 
The concrete pump 10 of the present invention is 

mounted to the Tear of the cab of a motor vehicle or truck 
11, see FIGS. 1 and 2. The motor vehicle 11 is provided 
with a conventional power unit located to the front of 
the cab of the motor vehicle and beneath the hood 12 
in the conventional fashion. The power unit for the mo 
tor vehicle 11 is also employed as the primary power 
source for the concrete pump 10 and is therefore provided 
with a drive member (not shown) coupled between the 
power unit for the motor vehicle 14 and the concrete 
pump 10. It will, of course, be appreciated that the 
power unit for the motor vehicle may be any type of 
unit such as a conventional internal combustion engine 
which may be in the form of a diesel engine or a gasoline 
engine. The power unit may be any other type of 
convenient unit when the pump is not mounted on a mo 
tor vehicle, such as an electric motor, for example. The 
concrete pump 10 can be remotely controlled from an in 
dividual control panel 13 mounted on one side of the 
vehicle and behind the cab thereof. 
The concrete pump generally comprises a pair of pump 

ing units 14 and 15 mounted on opposite sides of a hop 
per 16. The hopper 16, as is conventional, is utilized 
to receive and store the material or concrete to be pumped 
and supplied thereto. The concrete may be supplied by a 
ready-mix concrete truck, a portion of the chute being 
illustrated in FIG. 1 in operative relationship with the 
hopper 16. 
The motor vehicle 11 is also provided with a walk-way 

17 arranged adjacent each of the pumping units 14 and 
15 to allow the pump operator to control the discharge 
of the concrete into the hopper 16, for example. 
The pumping units 14 and 15 are connected with a 

control valve unit 18 defining a common concrete cham 
ber 21º for the pumps 14 and 15 and being arranged in 
communication therewith and with the hopper 16 to al 
low the pumping units to be directly charged with con 
Crete to be pumped from the hopper 16 by means of the 
uinobstructed flow path provided by the chamber and to 
be discharged in response to the pumping action through 
a common outlet 19 and then through a conduit 20 to the 
point of utilization of the concrete. The control valve 
unit 18. is provided with a single control valve 21 that 
is adapted to assume two positions and thereby subdi 
vides the chamber 21* into two portions allowing the 
alternate charging and discharging of the concrete to oc 
cur substantially simultaneously in each portion. 
The positions of the control valve 21 are effective for 

Substantially closing off one of the pumping units from 
the hopper 16 while allowing this same pumping unit to 
discharge concrete through the outlet 19. During this 
same interval the other pumping unit is substantially 
closed off from the discharge outlet 19 while being in 
communication with the hopper 16 through the hopper 
port 16ºº. The charging of a pumping unit results due 
to the drawing in of the concrete from the hopper 16 due 
to the Suction created by the pumping unit to be charged. 
As illustrated in FIG. 2, the control valve 21 is positioned 
by its fluid pressure motor 22, illustrated in the form of 
a hydraulically operated piston-cylinder unit, in a position 
to allow the pumping unit 14 to discharge concrete 
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through the discharge outlet 19 while the pumping unit 
15 is drawing concrete from the hopper 16. A conduit 
20 is coupled to the discharge outlet 19 and may be a 
rigid pipe or a flexible conduit such as the three-inch 
rubber hose shown in FIG. 1. 
The pumping units 14 and 15 may also be constructed 

in the form of fluid pressure pumping units and preferably 
are hydraulically operated piston-cylinder units whereby 
the units are charged during their return strokes. The 
pumping units 14 and 15 and the fluid pressure motor 22 
are controlled by a fluid power control circuit, preferably 
a hydraulic circuit, adapted to control the alternate charg 
ing and discharging of the concrete into and out of the 
pumping units 14 and 15 while controlling the fluid mo 
tor 22 to position the control valve 21 during an interval 
both of the pumping units 14 and 15 are at rest to allow 
the concrete to be discharged through the discharge out 
let 19 and a conduit 20 with a minimum of pulsations. 
As will become more readily apparent hereinafter in 

conjunction with the description of the fluid power con 
trol circuit, the action of the control valve 21 with respect 
to extraordinarily large pieces of stone that may have 
been combined with the concrete mix or any foreign ob 
ject that is conveyed into the common concrete chamber 
21a will either be sheared off or cut off as a result of 
the action of the control valve 21 or, if the object is too 
hard to be cut off, the movement of the control valve will 
be stopped by the object without any damage to the pump 
10, conduit 20, or operating and construction personnel. 
Now referring to FIG. 3 the fluid power control circuit 

will be described. The control circuit is a hydraulic cir 
cuit and is illustrated in FIG. 3 in its off or de-energized 
position. The fluid pressure for the control circuit is 
generated by a fluid pressure generator 30, schematically 
illustrated as a combination pump and volume governor. 
This pressure generator combination may be in the form 
of a commercially available variable volume pump in com 
bination with a volume governor such as the Model MR 
pump and MGP governor manufactured by Racine Hy 
draulics & Machinery, Inc., Mobile Division, of Racine, 
Wisc. The governor functions to maintain a constant flow 
regardless of pump pressure change or pump shaft speed 
change. The action of the pump unit functions to build 
up a pressure in the associated hydraulic control circuits 
up to 1,000 pounds and then stops pumping, maintaining 
the 1,000 pounds pressure throughout the system without 
pumping any fluid, oil in this instance. The pressure may 
be maintained throughout the control circuit for an in 
definite period of time since there is no heat being gen 
erated in the system. 
The illustrated fluid pressure generator 30 includes an 

orifice sampling port 31, a drain port 32, and a sampling 
port 33 for the governor and a fluid or oil port 34 for the 
pump. The pump generates a pressure on the order of 60 
pounds per square inch at the fluid port 34. The fluid 
port 34 for the pump maintains pressure on the associated 
pilot lines to maintain a balanced 60 pounds per square 
inch on the lines connected to the fluid line 44 at all times. 
The orifice sampling port 31 is connected by means of an 
orifice sampling conduit 35 to one end of a check valve 36. 
The drain port 32 of the governor is, in turn, connected 
directly to the fluid tank or oil tank 38 mounted on the 
motor vehicle 11 behind the cab of the vehicle 1. The 
drain port 32 is connected to the tank 38 by means of a 
conduit 37 and is diagrammatically represented as being 
connected to a sump. The sampling port 33 is in turn 
connected by means of a sampling line 39 to the junction 
39a and which junction is directly connected to one of 
the ports of a pilot valve 40 and the other junction is con 
nected to a fluid line 41 having its other end directly con 
nected to the fluid port 34 of the pump of the generator 30. 
The pilot valve 40 is a solenoid operated valve and is 

operated by means of the solenoid 42, which is con 
nected to a direct current source of potential shown as the 
vehicle battery 43 provided with an on-off switch 44. The 
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6 
on-off switch 44 is located on the pump control panel 13 
of the motor vehicle 11. The pilot valve 40 is a reversible 
valve and is shown in its off position with its pressure port 
P directly connected by means of the conduit 39b to the 
junction 39a and in communication with the A port. The 
port A of pilot valve 40 is always blocked. The T port, 
or the tank port, is directly connected to the tank 38 by 
means of the conduit 45. The conduit 45 is, therefore, 
connected through the port T and the port B of the pilot 
valve 40 in communication therewith and by means of the 
pilot conduit 46 to a hydraulic motor 47 provided for op 
erating a volume control valve 48. The volume control 
valve 48 is shown in its off position whereby the oil in the 
line 41 is not conveyed through the valve 48 to its exit 
port and the oil line 49 connected thereto. The volume 
control valve 48 is further provided with a manual volume 
control knob 50 for controlling the volume of the fluid 
passing through the valve 48 when it has been operated 
to its open position by the hydraulic motor 47. Operation 
of the hydraulic motor 47 opens the volume control valve 
48 to a preselected position and when open may then be 
varied by means of the volume control knob 50, which is 
also located on the pump control panel 13. 
The check valve 36 is connected in serial fashion rela 

tionship with another check valve 51 by means of the con 
duit 52 and the junction 46a for the conduit 46. The op 
posite side of the check valve 51 is provided with a con 
duit 53 which is directly connected to a relief fluid line 
54 connected to the entry port of a relief valve 55. The 
check valve 36 is arranged to be in an open position only 
when the pressure in the orifice sampling line 35 is greater 
than the pressure in the conduit 52, such as when the con 
trol circuit is in the illustrated off position. In the same 
fashion, the check valve 51 is illustrated in FIG. 3 closed 
and is opened in response to the greater pressure being ap 
plied at the junction 46a side of the valve. The relief 
valve 55, as illustrated, is normally in a closed position to 
the flow of fluid and has its exit port connected by means 
of a conduit 56 to the tank 38. 
The fluid conduit 49 is connected to the exit port of the 

volume control valve 48 and has its opposite end con 
nected to the pressure port P of a four-way reversing valve 
57. The reversing valve 57 is normally arranged with the 
ports P and A in communication. The port A is con 
nected to a fluid line 58 which has its opposite end directly 
coupled to the pumping unit 14 for pressurizing the unit. 
Similarly, fluid conduit 59 is connected to the B port of 
reversing valve 57 for pressurizing the pumping unit 15. 
The port B of the four-way reversing valve 57 in its mor 
mal position is in direct communication with the T port 
or the tank port of this valve. The T port, in turn, is con 
nected by means of a conduit 60 draining into the tank 
38. The four-way reversing valve 57 is operated by a 
pair of sequencing valves 6 and 62 for sensing the pres 
sure in the cylinder 22b on the opposite sides of the piston 
22a, of the fluid motor 22. The sequencing valves 64 and 
62 are provided with individual check valves 63 and 64 
respectively to allow the free flow of oil from the revers 
ing valve 57. The check valve 63 is connected between 
the inlet of the sequencing valve 61 and to receive and 
pass oil from the reversing valve 57. The check valve 64 
is connected between the inlet of the sequencing valve 
62 and to receive and pass oil from the opposite end of 
the reversing valve 57 from the check valve 63. The check 
valve 63 opens to pass the oil from the reversing valve 
57 when it is operated by the sequencing valve 62 and the 
check valve 64 opens in response to the operation of the 
valve 57 by the sequencing valve 61. 
The fluid port 34 of the pressure generator 309 is also 

connected by means of a T connection for the fluid line 
41 to a conduit 73 having its opposite end connected to a 
port for an accumulator 74. The accumulator 74 is pro 
vided with a check valve to prevent the back flow of oil 
from the accumulator proper which is charged at 200 
pounds per square inch. When the system pressure ex 
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ceeds the 200 pound pressure, the associated check valve 
opens up, admitting oil into the accumulator proper. The 
remaining port of the accumulator 74 is connected by a 
fluid line 75 to a port 76 for a pilot valve 77 mounted in 
tegral with the pumping unit 14. This same fluid con 
duit 75 is connected to a corresponding integral piiot valve 
78 for the pumping unit 5. The port 79 for the pilot valve 
78 is connected to a conduit 80 and a T connection to the 
fluid conduit 75. 
The pumping units 14 and 15 may be of any convenient 

construction and the preferred construction in accordance 
with the present invention is to provide reciprocating 
piston-cylinder assemblies whereby the forward or power 
stroke of the pistons is utilized for pumping the charged 
concrete through the concrete chamber 21º and the dis 
charge outlet 19 and the return stroke is utilized to charge 
concrete into the cylinder units from the hopper 16 through 
the concrete chamber 21ã. The construction of the 
pumping units 4 and 15 is essentially identical and only 
one of the units need be examined. The pumping unit 
14 is illustrated in FIG. 3 with its piston 14a at its left 
hand extremity or at the end of its reverse stroke. The 
hollow piston i 148 is provided with a piston head 14b 
mounted for sliding movement within the cylinder sec 
tion 14º. The cylinder section 14º of the pumping unit 
14 is one of the three cylinder sections for the pumping 
unit 14. Another cylinder section is identified as the sec 
tion 14d and is mounted in a coaxial relationship with the 
third cylinder section 148. The cylinder section 148 is 
mounted between and coaxial with the sections 14° and 
144d. The cylinder section 14d slidably receives the rear 
portion of the piston 14a mounting the head 14°. 
The cylinder portion 14e and the corresponding cylin 

der portion 15º for the pumping unit 15 are each provided 
with means for cooling the pistons 14a and 5a respective 
ly. As specifically shown, these pistons are adapted to be 
supplied with a heat exchange fiuid for jacketing each of 
the pistons 14a and 15a. The heat exchange fluid may be 
water supplied by a water conduit 82 connected between 
suitable ports for the cylinder sections 14º and 15º and a 
water line 83 connected to a water tank 84 carried by the 
motor vehicle 11 directly behind the cab of the vehicle 
and adjacent the oil tank 38, see FIGS. 1 and 2. 
The provision of the means for the cooling of the pis 

tons 14a and 15a is an important, practical aspect of the 
present invention since it not only functions to cool these 
pistons on every piston stroke, but also serves as a lubri 
cating medium for the back sides of the pistons to extend 
the life of the pistons. The movement of the piston 14a 
into the hydraulic fluid carrying piston sections 14d and 
148 also produces a heat exchanging action with the hy 
draulic fiuid of the system. It wil also be recognized that 
the heat that is generated by the operation of the pump 
ing units 14 andi 15 can cause the concrete that is charged 
or drawn into the cylinder sections 14º and 150 from the 
hopper 16 to heat up and set. The setting of any sub 
stantial amount of concrete in the cylinder sections 4º 
and 15º would, of course, render the pump 10 inopera 
tive. With the water occupying the volume between the 
piston 14 and the cylinder section 14°, for example, it 
prevents air from being drawn into the piston units. Hit 
should also be noted that, as illustrated in FIG. 3, the 
water has been substantially removed from the cylinder 
section 14° since the associated piston 14a is at the end 
of its return stroke. In traveling to this end position, the 
piston head 14b pressurizes the water in the section 14º 
forcing it through the conduit 82 and into either the water 
tank 84 or into the cylinder unit 15º for the pumping unit 
15 or both. In the same fashion, when the piston 15a 
begin its return stroke, the water is fed back from the cyl 
inder section 15º to the cylinder section 14°. The water 
supply in these cylinder sections is maintained at a prese 
lected level as a result of the conduit 82 being connected 
to the water tank 84. 
Another important aspect of the present invention is 
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8 
the construction of the pumping units 14 and 15 and, 
more particularly, the construction of the pistom-cylinder 
units integral with their individual pilot vaives 77 and 78. 
This construction simplifies the over-all hydraulic control 
circuit. The pilot valve 77 is removably mounted to the 
rear end of the cylinder portion 44d, as illustrated in FIG. 
3. The pilot valve 77 is a two-position valve and is pro 
vided with three ports. The port 76, as mentioned here 
inabove, is connected by means of the conduit 75 to the 
accumulator 74. The pilot valve 77 is provided with a 
port 85 defined adjacent the port 76 and shown connected 
to the tank 38 by means of the fluid conduit 86. The 
third port is identified as the port 87 and is connected by 
means of a fluid conduit 88 to the conduit 66. The pilot 
valve 77 has the port 76 closed, while the ports 85 and 
87 are internally connected thereby coupling the conduits 
86 and 88. This position of the pilot valve 77 corre 
sponds to the left-hand position of the piston 14a, as 
shown. The pilot valve 77 is operated by means of a pilot 
rod 89 slidably mounted to the piston head 14e and to be 
moved thereby. The pilot rod 89 is provided with a stop 
89a, adjacent its forward end and a similar stop 89b adja 
cent its rear end. The coaction of the pilot rod 89 and 
piston 14 is such that the piston slides along the rod 89 
until the piston head 14e engages the stop 89a or 89b, at 
which time the piston head 14e carries the pilot rod 89 
along with it to change the position of the pilot valve 
77. The other positions of the pilot valves 77 and 78 
can now be appreciated by examining the valve 78, since 
the piston 15º is shown at the end of its pumping stroke. 
At this time the port 79 and the port 91 for the pilot valve 
78 are interconnected, while the remaining port 92 is main 
tained in a closed position. These ports correspond to 
the ports 76 and 87 for the pilot valve 77 and are in com 
munication when the valve 77 assumes its other position. 

Piston head 14º is maintained in a sealed, sliding rela 
tionship with the inner wall of the cylinder portion 14d 
to prevent the fluid or oil to pass therebetween. A cham 
ber 14º is defined between the piston head 14e and a seal 
ing element 14 sealing the chamber 14 from the open 
end of the cylinder section 145, the end opening into the 
cylinder, section 14°. The cylinder section 14g is pro 
vided with a port 14 communicating with the chamber 
14º and illustrated with a fluid line 94 connected to the 
corresponding port for the pumping unit 5. This port 
is illustrated as the port 15 communicating with the cham 
ber 15 whereby the fluid in the cylinder section 14d, for 
example, may be transmitted through the chamber 14 
and the conduit 94 into the chamber 15f for the pump 
ing unit 15. The conduit 94 is also connected to the 
fluid conduit 54 having its opposite end directly connected 
to the relief valve 55. It should be appreciated that the 
feeding of the fluid from one cylinder unit to the other cyl 
inder unit in this fashion is effective to drive the corre 
Sponding piston into its return stroke in response to the 
driving of the other piston into its pumping stroke. The 
fduid is continuously Supplied to the chambers 14f and 
15º through the fluid path provided from the fluid genera 
tor port 34, fluid line 41, pilot lines 39e and 39b, the 
communicating ports P and B of the pilot valve 40, 
through the open check valve 51, pilot line 53 including 
orifice 25, line 54 and line 94. The fluid line 54 is con 
nected to the relief valve 55 to pass oil in the reverse 
direction when the pressure generated opens the relief 
Valve. 
The reversing valve 67 is provided to reverse the action 

of the fluid control motor 22 and thereby reverse the ac 
tion of the control valve 2í. The operation of the re 
versing valve 67 is such that in the normal or discharg 
ing position the concrete is discharged through the outlet 
19 and the conduit 20 while, when it is operated to the 
reversing position, it causes the concrete to be drawn back 
through the conduit 29 and the outlet 19 and back into 
the hopper 16. The importance of this reversing action 
can best be appreciated when it is considered that in 
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pumping concrete any appreciable distance and, in partic 
ular, when the conduit is to pump concrete to an elevated 
location that with the completion of the work the conduit 
may be fully loaded with concrete. A fully loaded con 
duit is not only difficult to handle but increases the diffi 
culty and time for dismantling and cleaning the pump in 
preparation for its reuse. With the provision of the re 
versing valve 67, the concrete can be simply drawn out 
of the conduit 20 and the concrete chamber 21a into 
the hopper 16 to facilitate cleaning the pump. 
The reversing valve 67 is a manually controlled valve 

and is controlled through the push rod 100 which is 
accessible to the pump operator adjacent the control panel 
13, as best seen in FIG. 2. In its normal position, of 
course, the valve 67 is arranged to pump concrete through 
the outlet 19 and for this operation a pair of ports are 
directly connected to the fluid lines 66 and 68 with the 
line 68 being also connected to the left-hand end of the 
cylinder 22b. In the same fashion, the other pair of 
ports of the reversing valve 67 are connected between the 
fluid lines 71 and 72, with the latter line being connected 
to the right-hand end of the cylinder 22b. The reversing 
action results when the push rod 100 is operated to move 
the valve sleeve to place the reversing ports in position 
for interconnecting the fiuid line 71 with the line 68 while 
the fluid line 66 is interconnected with the fluid line 72. 
It should now be appreciated that this merely pressurizes 
and exhausts the opposite sides of the piston 22 from 
the normal pumping position of the valve and thereby 
reverses the position of the control valve 21. 
The fluid pressure motor 22, which operates the control 

valve 20, as mentioned hereinabove, is a piston-cylinder 
unit in which the piston 22a reciprocates within the cyl 
inder 22b in response to pressure being applied to the 
opposite sides of the piston 22a. The fluid pressure motor 
22 is secured to the frame of the concrete pump 10 and 
has its piston rod 22° pivotally connected for operating 
the control member 21 by means of a pivot arm 101 con 
nected to the free end of the rod 22° and the central 
pivotable shaft 21b of the valve 21. The rod 22° is 
located under the concrete chamber 213. The control 
element 21, which is commonly referred to as a flapper 
valve, is pivotally mounted to the control valve unit 18 
by having its shaft 21b journaled at its ends at the oppo 
site faces of the control valve unit 18, as best seen in 
FIG. 2. The control valve 21 is defined to be swingable 
within the common concrete chamber 21a to alternately 
substantially close off the discharge outlet 19 from one 
of the pumping units 14 and 15 while substantially clos 
ing off the discharge outlet 16a of the hopper 16 from 
the other pumping unit. Stated differently, during the 
work or pressure stroke of one of the pumping units the 
concrete is discharged through the discharge outlet 19 
due to the position of the control or flapper element 21 
while at this same time the suction created by the return 
stroke of the other pumping unit is effective to draw the 
concrete from the hopper 16 and into the work portion 
of said other pumping unit. 
The position of the control valve 21, as illustrated in 

FIG. 3, is the position it assumes when the right-hand end 
of the fluid motor 22 is pressurized through the conduit 
72 during the normal position of the reversing valve 67. 
It will now be appreciated that in this position the dis 
charge outlet 19 is substantially closed off from the pump 
ing unit 15 and, in particular, the cylinder section 15º 
while allowing communication, in fact defining an un 
obstructed, free filow path, between the cylinder section 
15e and the hopper 16 through the hopper oulet port 
16a. At this same interval the hopper outlet port 16a 
is substantially closed to the cylinder unit 14º while form 
ing a direct free flow path for the concrete to be dis 
charged through the concrete chamber 21 and the outlet 
19. Upon the operation of the fluid pressure motor 22, 
the opposite side or the left-hand end of the piston 22º 
is pressurized to cause the control valve element 21 to 
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rotate in a clockwise direction to thereby close off the 
hopper discharge outlet 146 from the pumping unit 15 
while providing a direct concrete path between the cylin 
der section 15e and the discharge outlet 19. This action 
occurs since the piston 22a has traveled to the opposite 
end or the right-hand end of the cylinder 22b thereby ex 
tending the piston rod 22º further towards the discharge 
outlet 19 to cause the control element 21 to rotate or 
flip in the clockwise direction about its shaft 21°, as can 
be better appreciated from examining FIG. 6. Of course, 
at this same time the cylinder section 14º may be charged 
from the hopper 16 since the hopper outlet port 16a is 
in direct communication therewith. This is the normal 
pivotal action of the control element 21 for discharging 
concrete and it should be appreciated that with the actu 
ation of the reversing valve 67 the action is essentially 
the same except that with the pressurizing of the piston 
22a, in the opposite directions the pumping units 14 and 
15 are adapted to draw the concrete from the conduit 
20 through the discharge outlet 19 and into the cylinder 
sections 14c and 15º during the return stroke of the cor 
responding pistons. During the interval that the concrete 
is being drawn in from the discharge conduit 20, any 
concrete in the common chamber 21a that is subjected 
to the pressure stroke of the other pumping unit will be 
forced into the hopper 16 through the hopper port 16ºº. 
The construction of the control element 21, as best seen 

from an examination of FIG. 2, is defined as solid metal 
lic element that is wear resistant to the abrasive materials 
being pumped and of sufficient structural rigidity so that, 
if a stone or foreign object is conveyed into the chamber 
21a, and between an end of the control element 21 and 
an adjacent side wall defining the concrete chamber 21º, 
the stone will be sheared off to allow the control element 
to continue its travel or, if the stone or foreign object is 
of a size whereby the power imparted to the control elle 
ment 21 is not sufficient to shear off this object, the con 
trol element will be arrested against the object without 
stopping the pump 10. The stoppage of the control elle 
ment 21 under these conditions is an important advantage 
since it prevents the destruction or breakage of the pump 
elements that may occur when a mechanical drive system 
is resorted to. 
To provide this stone cutting action the outer face of 

the member defining the discharge outlet 16a is provided 
with a radius having a centerline coincident with the 
centerline of control valve shaft 21b whereby the outer 
end of the control valve 211 sweeps by this face, as best 
seen in FIG. 7. In the same fashion, the coacting sur 
face for the opposite end of the control element 21 or 
the inner face of the discharge outlet 19 is defined with 
a radius. The hopper discharge outlet 16a and the cross 
section of the discharge outlet 19 are defined of a shape 
to cause any large stones or foreign objects to be guided 
and positioned along the aforementioned arcuate surfaces 
to cause only a single stone to be positioned between an 
end of the control element 21 and one of the discharge 
outlets. To this end, examining the hopper discharge 
outlet 16a, it will be seen that the opening is based on a 
Square with a pair of corners cut off, the top and bottom 
corners, and with the remaining pair cut off and provided 
with a radius, see FIG. 2. It should be appreciated that 
a stone wedged between an end of the control element 21 
and the discharge outlet 16a will be pushed along the 
edge thereof to the top of the opening and then cut 
off by the continued swinging action of the valve 21. Of 
course, the valve 21 will be stopped if the stone is too 
large to be cut. 
The control valve unit 18 is further defined as a unitary 

structure whereby if the single control valve 21 is dam 
aged or rendered inoperative, the entire control valve 
unit may be readily replaced by another unit through the 
removal of the four bolts, similar to the bolt 102 securing 
the unit to the pump frame, as best seen in FIG. 2. 
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Another important feature of the present invention 
from the standpoint of cleaning the pump 10 is that the 
cylinder sections 14° and 45° are connected with individual 
elbow members 103 and 194 removably connected be 
tween these cylinder sections and the structure of the 
control valve unit 18 defining the concrete chamber 213; 
as best seen in FIG. 7. The elbows 93 and 104 are 
slipped into position between the control unit 18 and 
their respective pumping units 14 and 15 and are main 
tained in this position solely due to the pressure provided 
by locking the respective clamping members 98 and 99. 
The clamping members 98 and 99 each have one end 
pivotally connected to the pump frame and are placed 
in a locking position by means of a clamp handle such 
as the handle 98a illustrated for the camping member 98. 
It should be appreciated that opening the handle 98a un 
clamps the elbow member 1694 allowing it to drop to the 
ground, thereby rendering the pumping unit 15 and 
the concrete chamber 21a accessible to an operator. 
With the removal of one elbow member 103 or 104, it 
should be appreciated that access to the associated pump 
ing piston is afforded as well as access to the control 
valve element 21 and the remaining portions of the 
concrete chamber 21º. This can be best appreciated 
from the broken away section of the elbow 64 illustrated 
in FIG. 2. With access to the interior of the work 
portion of the cylinder units and the common concrete 
chamber 21, any necessary repairs may be readily ac 
complished or any concrete that may have dried within 
this area can be readily scraped out and the entire pump 
ing unit cleaned. 
The discharge outlet i9 is adapted to accept a dis 

charge nozzle 15 that is clamped to the outer end of the 
discharge outlet 19 by means of the self-locking, clamp 
ing member 106, the clamping member 1896 being of sub 
stantially circular configuration while the other end of 
the discharge outlet 19 as well as the endarged end of 
the discharge nozzle 105 are defined with a groove around 
the outer periphery for snapping these two elements 
together and accepting and securing the clamp 106 there 
in, the nozzle 105 being locked to the discharge outlet 
19 when the clamping element 1686 is locked thereto. In 
the same fashion, the discharge conduit may be locked 
to the discharge end of the nozzle 105 by being clamped 
to the discharge end thereof, as best seen in FIG. 1. The 
discharge conduit 20 is preferably in the form of a 
lightweight conduit to allow it to be readily handled by 
an operator and of sufficient structural rigidity consistent 
with the abrasive nature of the concrete or building ma 
terial being pumped. The pump of the present inven 
tion has been successfully operated for pumping con 
crete employing a three inch rubber hose. It should also 
be understood that a riigid conduit or iron pipe may be 
employed as well as a flexible conduit. The concrete 
pump 10 is capable of pumping a concrete mixture hav 
ing one inch rock therein. It will also be appreciated, 
in view of the above description, that the conduit 20 may 
be readily disconnected from the nozzle 105 since, with 
the machine at rest and the hydraulic control circuit 
turned off, there is no pressure on the system and, there 
fore, the hose 20 can be readily disconnected. 
Now referring to FIG. 8, the means for coupling a 

power unit to the fiuid pressure generator 30 and the con 
trol means therefor will now be described. The power 
unit, as mentioned hereinabove, may be any convenient 
power unit and is illustrated in FIG. 8 as comprising the 
internal combustion engine of the motor vehicle or truck 
11. The power unit is identified by the reference num 
eral 120 and is a conventional gasoline operated internal 
combustion engine illustrated with its carburetor mounted 
thereon. The conventional drive shaft for the power 
unit 120 is coupled to a power take-off unit 21, which has 
its opposite end coupled to drive the fluid pressure gen 
erator 30 and, more particularly, the pump unit therefor. 
The power take-off unit 12# is a commercially available 
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unit and is mounted in accordance with the present in 
vention in the cab of the motor vehicle adjacent the 
driver’s seat to be accessible to the operator. The power 
take-off unit 121 is switchable by means of the switch 
ing arm 122 to couple the power unit 120 directly to the 
motor vehicle for powering it and to decouple the pres 
sure generator 30. Also, upon rotation of the handle 
122, the power unit 120 is decoupled for driving from 
the motor vehicle 11 and coupled directly to the pump 10 
of the fluid pressure generator 30 for driving same. It 
will be understood that the coupling means or shaft be 
tween the power unit 129 and the power take-off unit 
121 and also between the unit 121 and the pump of the 
fluid pressure generator 39 are all of conventional con 
struction. 
As mentioned hereinabove, the pilot valve 40 is con 

trolled by a solenoid 42 which is energized from the motor 
vehicle battery 143. The solenoid 42 is energized and 
de-energized by means of a manually operated start 
Stop switch 44 located on the control panel 13. In ad 
dition to the solenoid 42, there is provided a control 
Solenoid 123 connected through the start-stop switch 
44 in paraillel circuit relationship with the solenoid 42 
for controlling and setting the speed of the power unit 
120 during the pumping operation and, more particular 
ly, for setting the engine speed to a preselected speed 
upon the closing of the switch 44 for starting the pump 
ing unit 10. To this end, the solenoid 123 is connected 
by means of a lead wire 124, which has its opposite 
ends connected to the solenoids 42 and 123 and is also 
connected to the switch 44 whereby both solenoids are 
energized upon closing the switch 44. The other termi 
nals of the solenoids 42 and 123 are each connected to 
ground as is the remaining terminal of the battery 43. 
As is conventional, the solenoid 123 is provided with a 
plunger 123* which, in this instance, mounts a bell 
crank 125. One end of the bell crank 125, the end 
identified by the reference numeral 125a, is coupled to 
the throttle control of the carburetor of the power unit 
120 to control the volume of fuel supplied to the power 
unit and thereby the engine speed. With this arrange 
ment, the energization of the solenoid 123 pulls its 
plunger into a preselected location and thereby causes 
the bell crank 125 to pivot in a counter-clockwise fashion 
to actuate the throttle control. The bell crank 125 is 
maintained in this position as long as the solenoid 123 is 
energized. This, then, effectively sets the power unit 120 
to a preselected engine speed during the intervals that 
the solenoid 123 is energized. It will, of course, be ap 
preciated that when the pump 10 is shut off by opening 
the Switch 44 not only is the solenoid 42 de-energized, 
but the solenoid 123 is de-energized and the bell crank 
125 rotates in a clockwise direction to thereby reset the 
power unit 120 to its idling speed. 
The pump 10 of the present invention is further ar 

ranged with control means that allows the pump to be 
remotely turned on and off as well as controlling the 
engine Speed remotely. For this purpose a control cable 
126 is connected with the vehicle battery 43 by means 
of a control conductor 1268, that is directly connected 
with the remote start-stop switch 127. The normally 
"Open terminal of the switch 127 is connected to a relay 
coil 128 by means of a control conductor 126b. The 
relay coil 128 has its opposite end connected to ground 
potential to complete the circuit to the battery 43. The 
relay coil 128 is provided with a pair of normally Open 
contacts 128 and 128b. The contact 128b is connected 
to the negative terminal of the battery 43, while the con 
tact 128º is connected in common with the normally 
Open contact of the on-off switch 44 to thereby place 
these pair of contacts in parallel circuit relationship with 
the Switch 44. It should now be appreciated that with 
the on-off Switch 44 in an open position the pump 10 
may be turned on and off at a remote location by the 
operation of the Switch 127 which actuates the relay 
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the line 94 to the chamber 15f of the cylinder section 15 
to drive it along its return stroke. The fluid is also con 
veyed by means of the line 54 to the relief valve 55 which 
is still maintained in its normal closed position and, there 
fore, is not conveyed to the tank 38. The fluid pressure 
motor 22 still has fluid pressure applied thereto as in its 
at rest position and so the position of the control element 
21 is not changed. 
The travel of the piston 15a on its return stroke forces 

the fluid in the cylinder section 15d to the tank 38 through 
the conduit 59, the B and T ports of the reversing valve 
57 and the conduit 60 directly connected to the tank 38. 
It will be appreciated that the travel of the piston 15a on 
its return stroke will produce a suction to draw concrete 
from the hopper 6 into the cylinder section 15°. When 
the piston 15a reaches the end of its return stroke, the oil 
that is located to the right of the rear piston head 15e, 
as illustrated, or in the chamber 15f is conveyed to the 
tank 38 by means of the feedback line 94 and the line 
54 and through the relief valve 55 which is opened at this 
time due to the increase in pressure. With the piston 15a 
reaching the end of its return stroke it also shifts the posi 
tion of the pilot valve 78. The shifting of the pilot vaive 
78 disconnects the ports 79 and 91 and thereby removes 
pressure from the right-hand end of the piston 22a of the 
fluid pressure motor 22. During this time, the piston 44 
is still traveling on its forward stroke and pumping con 
crete out of the concrete chamber 218 and through the 
outlet 19. This action continues until the piston 14a 
travels against the stop 89a. and reverses the position of 
the pilot valve 77 in response thereto. The piston 14a 
travels to the end of its pumping stroke and is momen 
tarily at rest along with the piston 15a. 

This position of the control circuit with the pistons 14a 
and 15º both at rest and at opposite ends of their strokes 
is illustrated in FIG. 5. The pilot valve 77 associated 
with the pumping unit 14 is now positioned whereby the 
ports 76 and 87 are in communication and, therefore, 
fluid is passed therethrough to the line 88 through the 
reversing valve 67 to the cylinder 22b to the left side of 
the piston 22º thereby preparing the motor 22 to switch 
the control element 21 to its alternate position. This 
change in position of the pilot valve 77 also discon 
nects the line 88 from the port 85. 
When the motor 22 is pressurized to an extent to allow 

the piston 22a to reach its right-hand extremity, the con 
trol element 21 is switched to the alternate position illus 
trated in FIG. 6. With the switch in position of the 
control element 21, the concrete can then be pumped by 
the pumping unit 15 through the discharge outlet 19 
While the pumping unit 14 may be charged during the 
return stroke of the piston 14a. It should be noted that 
during the interval that the unit 22 is being pressurized 
for switching the position of the control element 21, the 
four-way control valve 57 is not operated since the se 
quence valve 61 associated therewith prevents the opera 
tion thereof. The sequence valve 61 senses the pressure 
on the left-hand side of the piston 22a and sufficient pres 
Sure is not generated for operating the sequence valve 
61 until the piston 22e reaches its right-hand extremity. 
The only other condition that generates sufficient pres 
Sure is when the control element 21 engages a large stone 
or foreign object and then switches the position of the 
element 21. It will be appreciated at this time the con 
trol element 21 is Switched and then the sequence valve 
61 operates the reversing valve 57 as illustrated in FIHG. 6. 
The operation of the reversing valve 57 now connects the 
fluid line 49 to the port P and the communication of this 
port with the port B to the fluid line 59 to pressurize the 
left-hand end of the piston 15a to cause it to travel in its 
pumping stroke to move to the right. The operation of 
the reversing valve 57 is also effective to connect the ports 
A and T together and thereby connect the line 58 to the 
tank 38 allowing the fluid in the cylinder section 14d to 
be discharged to the tank 38 with the commencement of 
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the piston 14a on its return stroke. The piston 14a is 
started on its return stroke due to the pressure generated 
by the piston 45a on its pumping stroke, forcing the fluid 
through the line 94 into the chamber 14 and against 
the piston head 14e to thereby cause it to travel in the 
reverse direction. 
With the above operation in mind, it should be moted 

that the switching of the control element 21 is effected 
only while both pumping units 14 and 15 have their pis 
tons at rest. The operation of the control element 21 at 
this interval minimizes the surges in the conduit and 
renders the concrete pump 10 of this invention more ac 
ceptable for use by the operator. If the control element 
21 was actuated during the pumping operation, the surges 
created in the conduit 20 would be of sufficient intensity 
to knock down the operator or to badly shake him up. 
The minimization of the surges in the conduit 20 also 
prevents the loosening of any forms over which the con 
duit may be passed due to the continuous vibration that 
may be set up in the conduit due to this pumping action. 
With the travel of the piston 14a on its return stroke 

and the piston 15a on its pumping stroke, the action is 
such that the return stroke of the piston 14a will be com 
pleted prior to the completion of the pumping stroke. 
The above sequence is repeated upon the completion of 
the pumping stroke of the piston 15a, the control unit 22 
is pressurized once again at its right-hand end to switch 
the position of the control element 21, and the piston 
4a has fluid applied to its left-hand end to return it to 

its pumping cycle and the sequencing action repeats itself. 
What is claimed is: 
1. A portable pump for pumping moist, compressible 

materials such as plaster, concrete, mortar, and the like 
including: 

a motor vehicle having a power unit for propelling the 
vehicle, 

a pump for pumping said materials mounted on said 
motor vehicle to be movable therewith, said pump 
including drive means therefor, 

switchable power take-off means coupled between the 
vehicle power unit and the pump drive means for 
alternately coupling the power unit for propelling 
the vehicle and for powering the drive means, said 
pump further including pumping means coupled to 
be actuated by said drive means, 

means for charging the pumping means with a material 
to be pumped, 

a control chamber mounting a single movable control 
element for controlling the communication of the 
pumping means with said charging means to allow 
the pumping means to be alternately charged and 
discharged therethrough, and 

control means coupled to said drive means for actu 
ating the pumping means and the control element 
in a preselected sequence to thereby actuate the 
pumping element to discharge a charged material 
when the control element is positioned to allow com 
munication between the pumping unit and the con 
trol chamber. 

2. In apparatus for pumping moist, compressible 
materials such as plaster, concrete, mortar, and the like 
including: 

first and second piston-cylinder units reciprocable be 
tween a pumping stroke and a return stroke, 

means for charging the first and second piston-cylinder 
units with a moist, compressible material to be 
pumped, 

means for defining a common material chamber hav 
ing a material outlet for said piston-cylinder units, 

a single control member mounted in the material cham 
ber to control the alternate discharge of said ma 
terial through the outlet by said piston-cylinder 
units, 

a pilot valve individual to and constructed integrally 
with each of said piston-cylinder units, 
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means carried by each of said pistons and connected 
to the associated pilot valve for operating same in 
response to the reciprocation of the pistons, and 

fluid pressure control circuit means connected to said 
first and second piston-cylinder units and the con 
trol member for alternately pressurizing said first 
and second piston-cylinder units and thereby caus 
ing the corresponding pilot valves to alternately op 
erate and switch the position of the control member 
when the first and second pistons are at opposite 
ends of their strokes. 

3. In a fluid power control circuit having a pair of 
work piston-cylinder units each having a pressure stroke 
and a return stroke: 
a pair of pilot valves for said pair of work pistons, 

each work piston carrying a pilot rod coupled to an 
individual pilot valve for operating same at the ends 
of the pressure and return strokes, 

a fluid pressure generator, 
conduit means interconnecting said work cylinders to 

cause the fluid pressure applied to one of said work 
pistons from said generator to cause the piston to 
travel in a preselected direction to be applied to the 
other of said work pistons to cause it to travel in a 
direction opposite to said preselected direction, 

another work piston-cylinder unit, 
conduit means interconnecting the opposite sides of 

said latter piston with one of said pilot valves for 
alternately applying fluid pressure to the opposite 
sides of said latter mentioned piston, 

a reversing valve, 
conduit means connecting the reversing valve to said 

generator and to said pair of work piston-cylinder 
units for alternately applying the fluid pressure of 
said generator to said pair of work pistons, 

sequence valve means connected for controlling the 
reversing valve, and 

conduit means connected to the sequence valve means 
and to the opposite ends of said another work cylin 
der, said sequence valve means being responsive to 
a preselected fluid pressure created in said another 
work cylinder for operating said reversing valve. 

4. In a fluid power control circuit as defined in claim 
3 including means for reversing the operation of said 
another work piston-cylinder unit. 

5. In a fluid power control circuit as defined in claim 
4 wherein said reversing means comprises manually op 
erable valve means. 

6. Apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like comprising: 

first and second piston-cylinder assemblies adapted to 
allow the pistons to reciprocate between a pumping 
stroke and a return stroke, 

means for defining a common material chamber hav 
ing an outlet directly connected in communication 
with each of the first and second cylinders, 

means for receiving and storing a material to be pumped 
and connected in communication with each of the 
first and second cylinders, 

a material control valve swingably mounted in the 
material chamber for alternately closing off the 
chamber outlet to one of the piston-cylinder assem 
blies to thereby define a free flow material path for 
the other piston-cylinder assembly through the cham 
ber outlet, 

a source of heat exchange fluid, 
conduit means connected to said source and to the 

material receiving portions of each of the cylinder 
assemblies whereby the fluid in one cylinder is de 
livered to the other cylinder in response to the piston 
in said one cylinder traveling on its return stroke, 

fluid pressure generator means, 
means for driving said pressure generator, and 
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18 
fluid pressure control circuit means coupled to said 

generator means and to said first and second piston 
cylinder assemblies for alternately pressurizing said 
pistons on a pumping stroke and for controlling the 
material control valve to position same to provide 
the free flow material path for the piston to be pres 
surized on its pumping stroke. 

7. Apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like as 
defined in claim 6 wherein said fluid pressure generator 
means includes a fluid pressure generator comprising a 
variable volume fluid pressure generator and a fluid gov 
ernor connected thereto for maintaining a constant fluid 
flow in the control circuit, and said control circuit in 
cludes means for manually controlling the volume of 
fluid flow in said control circuit means. 

8. Apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like comprising: 

first and second piston-cylinder assemblies adapted to 
allow the pistons to reciprocate between a pumping 
stroke and a return stroke, 

means for defining a common material chamber hav 
ing an outlet directly connected in communication 
with each of the first and second cylinders, 

means for receiving and storing a material to be 
pumped and connected in communication with each 
of the first and second cylinders, 

a material control valve swingably mounted in the 
material chamber for alternately closing off the 
chamber outlet to one of the piston-cylinder assem 
blies to thereby define a free flow material path for 
the other piston-cylinder assembly through the 
chamber outlet, 

a source of heat exchange fluid, 
conduit means connected to said source and to the ma 

terial receiving portions of each of the cylinder as 
semblies whereby the fluid in one cylinder is de 
livered to the other cylinder in response to the piston 
in said one cylinder travelling on its return stroke, 

fluid pressure generator means, 
means for driving said pressure generator, 
and fluid pressure control circuit means coupled to said 

generator means and to said first and second piston 
cylinder assemblies for alternately pressurizing said 
pistons on a pumping stroke and for controlling the 
material control valve to position same to provide 
the free flow material path for the piston to be pres 
surized on its pumping stroke, each of said piston 
cylinder assemblies being defined with a fluid cham 
ber connected with said fluid pressure control circuit 
means to receive fluid therefrom and including a 
conduit interconnecting said chambers whereby the 
fluid in one of the chambers is responsive to the 
pressurization of the corresponding piston to cause 
the fluid to be conveyed to the other piston for pres 
surizing the other piston on its return stroke. 

9. Apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like com prising: 

first and second piston-cylinder assemblies adapted to 
allow the pistons to reciprocate between a pumping 
stroke and a return stroke, 

means for defining a common material chamber hav 
ing an outlet directly connected in communication 
with each of the first and second cylinders, 

means for receiving and storing a material to be 
pumped and connected in communication with each 
of the first and second cylinders, 

a material control valve swingably mounted in the ma 
terial chamber for alternately closing off the cham 
ber outlet to one of the piston-cylinder assemblies 
to thereby define a free flow material path for the 
other piston-cylinder assembly through the chamber 
outlet, 
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fluid pressure generator means, 
means for driving said pressure generator, 
and fluid pressure control circuit means coupled to 

said generator means and to said first and second 
piston-cylinder assemblies for alternately pressuriz 
ing said pistons on a pumping stroke and maintain 
ing them momentarily at rest and for changing the 
position of the material control valve when both pis 
tons are at rest to position same to provide the free 
flow materiai path for the piston to be pressurized 
on its pumping stroke, saidi control circuit compris 
ing a piston-cylinder assembly for controlling the 
position of the material controli valve, means for 
sensing the pressure on opposite sides of said last 
mentioned piston-cylinder assembly, a four-way re 
versing valve connected to said generator means and 
to said sensing means for operating same when the 
pressure in said last mentioned cylinder is at a pre 
selected level during an interval both pistons are 
momentarily at rest to connect the first and second 
piston-cylinder assemblies to the generator means 
for reversing the position of the first and second 
pistons. 

10. Apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like as 
defined in claim 9 wherein said control circuit means in 
cludes a manually operated reversing valve connected in 
circuit with the material control valve piston-cylinder for 
selectively reversing the action thereof and thereby the 
pumping action. 

11. In apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like, in 
cluding: first and second pumping units, means for charg 
ing the first and second pumping units with said ma 
terials, a common discharge passage for said pumping 
units, hydraulic drive means for alternately operating 
said first and second pumping units in a timed relation 
ship whereby both units are momentarily at rest, a dis 
charge control member mounted in the discharge passage 
to control the alternate charging and discharging of said 
materials through the passage by said pumping units, a 
discharge conduit connected to said discharge passage, 
hydraulic control means connected to said control mem 
ber for changing the discharge position of said control 
member during the interval the pumping units are at rest, 
and manual means for reversing the pumping action of 
said pumping units to cause the pumped material to be 
pumped back through the discharge conduit and into the 
charging means. 

12. In apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like, 
including: first and second pumping units, means for 
charging the first and second pumping units with said ma 
terials, a common discharge passage for said pumping 
units, hydraulic drive means for alternately operating 
said first and second pumping units in a timed relation 
ship whereby both units are momentarily at rest, a dis 
charge control member mounted in the discharge passage 
to control the alternate charging and discharging of said 
materials through the passage by said pumping units, a 
discharge conduit connected to said discharge passage, 
hydraulic control means connected to said control mem 
ber for changing the discharge position of said control 
member during the interval the pumping units are at rest, 
manual means for reversing the pumping action of said 
pumping units to cause the pumped material to be 
pumped back through the discharge conduit and into the 
charging means, and a motor vehicle mounting said 
pumping apparatus to be movable therewith, said drive 
means being adapted to be powered from the power unit 
of the motor vehicle. f3. In apparatus for pumping moist, compressible 
materials such as plaster, concrete, mortar, and the like, 
including: first and second pumping units, means for 
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materials, a common charging and discharging passage for 
said pumping units, hydraulic drive means for alternately 
operating said first and second pumping units in a timed 
relationship whereby both units are momentarily at rest, 
a rotatable discharge control member mounted in the dis 
charge passage to control the substantially simultaneous 
charging and discharging of said materials into and out of 
the passage by allowing alternate charging and discharging 
of said materials through the passage by said pumping 
units, hydraulic control means connected to said control 
member for rotating said control member during the in 
terval the pumping units are momentarily at rest, and 
means for reversing the pumping action of said pumping 
units to cause the pumped material to be pumped back into 
the charging means. 

4. In apparatus for pumping moist, compressible mate 
rials such as plaster, concrete, mortar, and the like in 
cluding: first and second pumping units, means for charg 
ing the first and second pumping units with said materials, 
an enclosed material chamber having a material outlet in 
communication with said pumping units and said charg 
ing means, a plate-like control member swingably mounted 
in the chamber to sub-divide the chamber for alternately 
allowing the sub-divided portions to function with said 
pumping units as a means to charge the material therein 
and to discharge the material therefrom, the control mem 
ber being constructed, defined and arranged relative to 
the chamber to isolate the portion of the chamber dis 
charging material from communication with the charging 
means but in communication with said chamber material 
outlet and to maintain the other portion in communica 
tion with the charging means while isolating it from saidi 
chamber material outlet, and automatic means for operat 
ing said pumping units and for changing the position of 
said control member in a preselected timed relationship. 

15. In apparatus as defined in claim 14 including liquid 
means for simultaneously cooling and lubricating the 
pumping units. 

16. In apparatus as defined in claim 14 wherein the 
pumping units are piston-cylinder units and a liquid is 
stored in at least a portion of the cylinders that the associ 
ated work piston head travels in for simultaneously cooling 
and lubricating the piston head and thereby the material 
being operated on. 

17. In apparatus as defined in claim 16 wherein the 
liquid is water or the like. 

18. In apparatus as defined in claim 14 wherein said 
operating means is controllable and includes means for 
remotely controlling said operating means. 

19. In apparatus as defined in claim 14 including means 
for reversing the operation of the control member to 
thereby reverse the pumping action on the material. 

20. In apparatus as defined in claim 19 wherein said 
means is manually controllable. 

21. In apparatus as defined in claim 14 wherein said 
operating means includes automatic control means for 
operating said pumping units in a timed relationship 
whereby both units are momentarily at rest and to rotate 
the control member during the interval the pumping units 
are at reSt. 

22. In apparatus as defined in claim 21 wherein said op 
erating means is hydraulic operating means. 

23. In apparatus for pumping moist, compressible ma 
terials such as plaster, concrete, mortar, and the like com 
prising: first and second pumping units, means for charg 
ing the first and second pumping units with said materials, 
a totally enclosed material chamber having a material out 
let arranged in alignment with each of the pumping units 
and the charging means and constructed and defined to 
allow the material to flow freely to and from the cham 
ber, the pumping units and the charging means, a solid 
control member rotatably mounted in the chamber to di 
vide the chamber in a fashion for alternately allowing the 
portions on the opposite sides of the control member to 

charging the first and second pumping units with said 75 function for charging and discharging material there 
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through substantially simultaneously in accordance with 
the position thereof, liquid storage means mounted in com 
munication with each of said pumping units for cooling 
and lubricating each of the pumping units, and hydraulic 
means for operating said pumping units in a preselected 
timed relationship whereby each of the pumping units are 
momentarily at rest and for operating said controli mem 
ber during the interval said pumping units are both at rest. 

24. In apparatus of the type defined in claim 23 includ 
ing manual means for reversing the pumping action to 
cause material to be pumped back into the charging means. 

25. In apparatus of the type defined in claim 24 includ 
ing means for remotely controlling the operation and Speed 
of the pump. 

26. A fluid power control circuit comprising a pair of 
work piston-cylinder units each including a reciprocating 
piston having a pressure stroke and a return stroke, means 
for maintaining a constant fluid flow, another work piston 
cylinder unit, conduit means interconnecting said work 
cylinders and said means to cause the fluid applied to one 
of said pair of work pistons from said fluid means to cause 
the piston to travel in a preselected direction to be applied 
to the other of said pair of work pistons to cause it to 
travel in a direction opposite to said preselected direc 
tion, valve means for controlling the flow of fluid to the 
opposite sides of said another piston and adapted to be 
operated in response to the completion of the strokes of 
said piston-cylinder units, conduit means interconnecting 
the opposite sides of said another piston with said valve 
means for alternately applying fluid to the opposite sides 
of said atter piston in response to the completion of the 
strokes of both of said first mentioned piston-cylinders 
and thereby operate the latter mentioned piston-cylinder 
unit when said other pistons are momentarily at rest, re 
versing valve means, sequencing valve means connected 
for controlling the reversing valve means, and conduit 
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means for connecting the sequence valve means to said 
another work cylinder. 

27. A fluid power control circuit comprising a pair of 
fluid pressure responsive pumping units, means for ap 
plying fluid under pressure to said units for alternately 
operating them in a pumping stroke and a return stroke, 
another pumping unit normally arranged to be in a non 
working condition during the operation of the pair of 
pumping units, valve means including reversing valve 
means connected to said pumping units for alternately 
applying fluid thereto for causing them to be alternately 
in a pumping and return stroke and to Teverse their strokes 
after a preselected interval they are both at rest and to 
operate said another pumping unit during said preselected 
interval, and sequencing valve means operable in response 
to the operation of said another pumping unit for actuat 
ing said reversing valve means to effect said sequencing. 

28. A fluid power control circuit as defined in claim 
27 including manual means for reversing the operation of 
said another pumping unit. 
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