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The present invention generally relates to a pump 
construction especially adapted for use in pumping con 
crete or similar materials that contain a substantial per 
centage of solid materials that cannot be pumped by 
conventional pump mechanisms. 

Basically the present invention employs a pumping 
element which may be employed as a single or double 
unit for pumping concrete and has for one of its objects 
the provision of a hydraulically operating everting dia 
phragm generally cylindrical in construction in which 
the closed end of the everting diaphragm is reciprocated 
longitudinally of the length of the everting cylindrical 
element for alternately expanding and contracting a work 
chamber. 

Another object of the present invention is to provide 
a concrete pump in accordance with the preceding object 
including novel collapsing valves on the inlet and outlet 
of the working chamber of the pump for selective opening 
and closing for controlling inlet and outlet of the con 
crete or other material being pumped. 
A further object of the present invention is to provide 

a concrete pump in accordance with the preceding objects 
in which the power for operating the everting cylinder 
or diaphragm is provided by hydraulic material such as 
water or the like with the material for motivating the 
pumping element being isolated from the material being 
pumped thereby preventing contamination thereof. 

Still another important object of the present inven 
tion is to provide a concrete pump which is relatively 
simple in construction, being capable of control by various 
manners and relatively inexpensive to manufacture and 
maintain. 
These together with other objects and advantages which 

will become Subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and claimed, reference being had to the ac 
companying drawings forming a part hereof, wherein 
like numerals refer to the like parts throughout, and in 
which: 
FIGURE 1 is a sectional view somewhat schematic in 

nature and illustrating the everting diaphragm or cylin 
drical member on the intake stroke with the outlet 
valve closed and the inlet valve open; and 
FIGURE 2 is a sectional view similar to FIGURE 1. 

but with the pumping element on the working stroke or 
discharge stroke with the intake valve closed and the out 
let valve open. 

Referring now Specifically to the drawings, the numeral 
10 generally designates the concrete pump of the present 
invention with the drawings illustrating the pump in two 
of its positions. The pump 10 includes an elongated 
cylindrical body or casing 12 that may preferably but not 
necessarily have a domed end 14. The end of the body 
12 opposite from the end E4 is provided with a flange 
16 for connection with an adapter casing 8 having a flange 
20 associated with and connected to the flange 16 by 
Suitable fasteners such as bolts or the like, the details 
of which are not shown. 

Mounted in the cylindrical body or casing 2 is a 
flexible resilient generally cylindrical diaphragm or cylin 
drical element 22 in the form of a "peel' tape diaphragm 
or everting diaphragm that has one end thereof provided 
with a flange 24 secured between the flanges 6 and 20. 
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The other end of the cylindrical everting diaphragm 22 

is provided with a flange 26 received between the head 
28 of a piston member 30 and a clamping plate 32 affixed 
thereto in any suitable manner such as suitable fasteners 
or the like. The piston 30 is free to move longitudinally 
in the cylindrical casing or body 12 and has an external 
diameter Substantially equal to the internal diameter 
of the everted diaphragm 22 which, of course, has a 
folded end portion 34 where it reverses itself and due to 
its association with the interior of the casing 12, the 
piston 30 will actually force the diaphragm 22 in tight 
Sealing engagement with the interior surface of the cylin 
drical body 12 thus preventing entry of material between 
the cylindrical body 12 and the diaphragm 22. 
The cylindrical body 12 is provided with a fitting or 

adapter 36 adjacent the end 14 thereof for ingress and 
egress of hydraulic operating fluid such as water 38 or the 
like which will engage the piston 30 and the piston head 
28 to cause the same to move longitudinally towards 
the flange 24 as illustrated in FIGURE 2 which illustrates 
the piston 30 at the end of its working stroke. 

The adapter 8 has a cylindrical portion 40 matching 
the cylindrical casing 2 and projecting upwardly there 
from is a cylindrical inlet 42 and projecting axially from 
the bottom thereof is a cylindrical outlet 44. The inlet 
42 is defined by a flange 46 having mounted thereon a 
cylindrical valve casing 48 by fastener bolts 50. The 
lipper end of the valve casing 48 receives a flange 52 on a 
hopper or other source 54 for the concrete 56 to be 
pumped. Fastening bolts 58 secure the fange 52 to the 
valve body 48. 

Disposed within the valve body or casing 48 is a gen 
erally cylindrical and flexible or elastic bellows type valve 
member 60 having an outwardly projecting flange 62 at 
the lower end thereof received between and secured be 
tween the fange 46 and the valve casing 48. The valve 
member 60 also includes an upper flange 64 secured be 
tween and sealed between the flange 52 and the valve 
body 48. Centrally of the valve body or casing 48, there 
is provided an inlet nipple 66 receiving a conduit, pipe or 
hose 68 selectively connected to a source of air pres 
sure so that the cylindrical annular space 70 between the 
valve member 69 and the valve casing 48 may be vented 
to the atmosphere in which event the interior diameter 
of the valve member 6 will be substantially the same as 
the inlet from the hopper 54 as illustrated in FIGURE 1 
or communicated with a source of air pressure for col 
lapsing the valve member 60 into the position illustrated 
in FIGURE 2 thus closing the passage leading from the 
hopper 54 into the inlet 42. The valve member 60 is 
provided with longitudinal folds thus forming a longi 
tudinal bellows type structure which will contract radially 
inwardly when air pressure is exerted on the exterior 
thereof but which will assume a normal generally cy 
lindrical internal configuration when vented to the atmos 
phere to permit inflow of the concrete 56. 
The discharge or outlet 44 also terminates in a flange 

72 which has an inclined outer surface 74 engaged by 
an outwardly flared end 76 of a flexible elastic bellows 
type valve 78 similar to the valve 60. A valve casing or 
body 80 of generally cylindrical configuration encircles 
the valve 78 and generally forms an annular cylindrical 
chamber 82 therebetween. The valve casing 80 is pro 
vided with an inwardly projecting flange 84 having an 
inclined surface engaging the flange 76 in opposition to 
the flange 74 thus securely clamping and retaining the 
end of the valve member 78. An externally threaded 
retaining nut 86 is screw threaded into the end of the 
valve casing 80 and has an inner abutment edge abutting 
the flange 72 thus retaining the flange 72, flange 76 and 
flange 84 Securely and tightly clamped together. The 
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interior periphery of the retaining nut 96 may be provided 
with a suitable O-ring seal or the like. - 
The exterior end of the valve 78 is secured to the valve 

casing 8 in the same manner and a discharge manifold 
or pipe 88 is Secured to the valve body, the retaining nut 
90 and the outer end flange on the valve 78 as illustrated 
in FIGURE 2, Thus, the discharge manifold 88 is com 
municated with the discharge opening 44. A nipple 92 
is provided in the valve casing 80 and a conduit, pipe or 
hose 94 is communicated therewith for communicating 
with a source of air pressure whereby the valve mem 
ber 78 may be collapsed into the position illustrated in 
FIGURE 1 to close the discharge opening or vent it to 
the atmosphere to enable the valve member 78 to as 
Sume a normal generally cylindrical configuration. 
The diaphragm 22 isolates both sides of the piston 30 

and yet it leaves the piston free to move down the length 
of the tube with virtually no restriction of motion. The 
inlet valve assembly and the outlet valve assembly are 
generally of the same construction insofar as operating 
principle is concerned and each includes a cylindrical cas 
ing or barrel in which the elastic sleeve or valve member 
is fitted by flange arrangements in the case of the inlet 
valve and by screw threaded inclined or conical surfaces 
clamping the ends of the sleeve in the case of the outlet 
valve, Both of the valves operate in the same manner 
and either securing or fastening arrangement can be used 
in either of the valves. The inlet valve assembly is con 
nected to the receiving hopper which represents the Sup 
ply of the material to be pumped. The outlet valve is 
connected to the header or manifold which represents the 
discharge pipe for delivering the material pumped to 
pipes or hoses which transport it to a desired location. 
With the outlet valve closed as illustrated in FIGURE 

1, the piston 30 is moved to the right by pumping the 
hydraulic liquid or water out of the cylindrical body. 
With the inlet valve open, concrete 56 will fill the area 
of the cylinder to the left of the piston until the piston 
reaches the end of its stroke towards the right hand end 
of the cylinder. The right hand section of the cylinder 
is connected to water under a vacuum which tends to 
drain the right hand side of water and allows atmos 
pheric pressure to force the concrete down through the 
inlet valve into the working chamber formed by the dia 
phragm and the adapter 18. The working chamber in 
creases in volume as the piston 30 moves to the right 
and this action continues until the piston completes its 
stroke. At this time the working chamber is full of con 
crete and air pressure in the valves is reversed thus col 
lapsing the inlet valve and closing it off as illustrated in 
FIGURE 2 and venting the outlet valve to the atmosphere 
to enable it to assume a normal cylindrical condition as 
illustrated in FIGURE 2, The right hand section of the 
cylinder 20 is then connected to a source of water under 
pressure which is sufficient to force the concrete material 
in the working chamber out through the outlet valve and 
into the header or manifold and onto the desired loca 
tion. When the piston reaches its full stroke towards the 
left as illustrated in FIGURE 2, the pumping Stroke has 
been completed and the air pressure in the valves is then 
reversed thus closing off the outlet valve and opening the 
inlet valve and then communicating the water with a 
source of vacuum to evacuate the cylinder behind the pis 
ton 30 thus admitting more concrete into the Working 
chamber thus completing the cycle which can be re 
peated indefinitely. 

In practical operation, two pumping elements may be 
interconnected hydraulically and pneumatically for alter 
nate operation which will supply a steady flow of con 
crete or other material being pumped. The pumping 
elements may be connected through suitable solenoid 
valves, surge tanks, vacuum chambers, pressure cham 
bers, pumps, and compressors fitted with a pressure by 
pass valve which insures that water pressure will be main 
tained at all times, a vacuum release by-pass to the Surge 
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4 
tank which holds the vacuum at the ultimum level and an 
air pressure spill valve which will hold the air pressure 
tank at the correct pressure. All of these arrangements 
åre cÖnventional in construction for maintaining the 
source of water pressure, air pressure and vacuum at the 
desired predetermined levels. Inasmuch as the particular 
controls may vary, no particular disclosure thereof is 
made. Where two pump units are used together alter 
nately as one cylinder reaches the end of its intake stroke 
and the other cylinder reaches the end of its working 
stroke, a stepping switch or equivalent structure may be 
operated which reverses the valve connections. The end 
of the diaphragm or the clamping plate 32 may have a 
wiping ring engaging the interior surface of the diaphragm 
to keep coarse aggregate from entering into the folds of 
bends of the diaphragm and inasmuch as the flexible elas 
tic diaphragm has equal pressure on both sides, very little 
rupturing forces are encountered thus enabling the dia 
phragm to have a relatively long life and the material 
from which the diaphragm is made such as polyurethane, 
will provide resistance to wear due to contact with aggre 
gates, sand, concrete and the like. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modifications and 
equivalents may be resorted to, falling within the scope of 
the invention as claimed. 
What is claimed as new is as follows: 
E. A pump for concrete or similar materials comprising 

an elongated generally cylindrical casing having an inlet 
valve and an outlet valve adjacent one end of the casing, 
the other end of said casing being closed and having a 
fitting for connection with a source of hydraulic fluid 
under pressure and vacuum selectively, a piston freely 
movable in said cylindrical casing, and an everting flex 
ible diaphragm of cylindrical construction having one end 
sealed to the casing remote from the closed end thereof 
and the other end sealed to the piston, said piston forcing 
the diaphragm into tight sealing engagement with the 
interior of the casing, said diaphragm having an inter 
mediate portion being folded so that selective opening of 
the inlet, closing of the outlet and evacuating the hydrau 
lic fluid under pressure will cause the piston to move in 
an intake stroke and closing of the intake, opening of the 
exhaust and admitting hydraulic fluid under pressure will 
cause the piston to move towards the end of the cylinder 
having the inlets and outlets therein for forming a work 
ing stroke for the pump. 

2. A concrete pump comprising an elongated generally 
cylindrical casing having an inlet means and an outlet 
means adjacent one end thereof and the other end being 
closed, inlet valve means on the inlet means, exhaust valve 
means on the exhaust means for selectively opening and 
closing thereof, means adjacent the closed end of the 
casing for selective communication with a Source of fluid 
pressure and vacuum for selectively pressurizing the cas 
ing or evacuating the same, an everting generally cylin 
drical diaphragm having one end thereof connected to 
the periphery of the casing adjacent the inlet means and 
outlet means, the other end of said diaphragm having a 
piston connected therewith with the intermediate portion 
of the diaphragm being folded upon itself for eversion, 
said piston forcing the diaphragm into tight sealing en 
gagement with the interior of the casing and being moved 
towards the end of the casing having the inlet means and 
outlet means therein when fluid pressure is admitted into 
the closed end of the casing and being moved back to 
wards the closed end of the casing when the fluid pres 
sure is evacuated therefrom thus producing working 
strokes for pumping concrete or the like. 

3. The pump as defined in claim wherein said inlet 
valve means includes a generally cylindrical flexible valve 
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member, a generally cylindrical casing encircling the valve 
member in spaced relation thereto thus forming an an 
nular chamber therebetween, said annular chamber being 
communicated with a source of fluid pressure for selective 
collapsing of the valve member to close the flow passage 
therethrough. 

4. The pump as defined in claim 3 wherein said valve 
member includes longitudinal flutes forming a longitu 
dinal bellows for enabling contraction thereof. 

5. The pump as defined in claim 4 wherein said outlet 
valve means is identical to the inlet valve means. 

6. A pump for pumpable substances comprising an 
elongated casing having opposing ends, an inlet valve and 
an outlet valve adjacent one end of the casing, the other 
end of the casing being closed and having a fitting for 
connection with a source of fluid under pressure and 
vacuum selectively, a piston freely movable within said 
casing, and an everting flexible diaphragm of the same 
cross-sectional configuration as the casing and having one 
end sealed to the casing remote from the closed end there 
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of and the other end sealed to the piston, said piston forc 
ing the diaphragm into tight sealing engagement with the 
interior of the casing, said diaphragm having an interme 
diate portion being folded so that selective opening of the 
inlet, closing of the outlet and evacuating the fluid under 
pressure will cause the piston to move in an intake stroke 
and closing of the intake, opening of the exhaust and 
admitting fluid under pressure will cause the piston to 
move towards the end of the cylinder having the inlets 
and outlets therein for forming a working stroke for 
the pump. 
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