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Filed Feb. 17, 1959, Ser. No. 793,714
1 Claim. (Cl. 222--333)

This invention relates to improvements: in the con-
crete discharge apparatus, and has for its object to raise
the vnit discharge amount of concrete and the size of the
aggregates to a maximal extent.

The improved apparatus for discharging concrete of
this invention basically comprises associating a- plunger
pump system with- an oil pressure system in such a man-
ner that the flow of the .oil quickly reverses the concrete
intake valve and the concrete discharge valve in as-
sociation with the strokes. of the plunger.

Stated in more detail, the concrete discharge apparatus
of: this invention consists of a housing having a work-
ing chamber connected to the plunger pump piston cyl-
inder, a concrete intake valve provided in the upper
portion of the working chamber, which portion is se-
cured to a hopper, and a concrete discharge or outlet
valve. provided- in the open mouth of the chamber, which
mouth is-secured to an extending pipe or conduit. Each
of  said valves is- further associated at one end of the
valve axle with a link, both ends of which link are con-
nected with an oil pressure -piston rod housed in an oil
pressure cylinder; and each- of said cylinders-is associated
by means of a connecting pipe with a rotary valve which
is associated with the crank shaft of the plunger pump.
With this rotary valve is- associated the oil chamber in
two ways: that is, by way of a gear pump and an accum-
ulator for the forward-flow of the oil on the one hand,
and on the other, by means of a single connecting pipe
for the return flow of the oil.

All these- members. are- so associated’ with one another
that the oil drawn out of the- oil chamber by means of
the gear pump is first accumulated and compressed in
accumulator, and then the compressed oil is allowed to
pass on unit of volume at a time, by means of the
rotary- valve, into one of the concrete intake valve moti-
vating oil pressure cylinders and one of the concrete dis-
charge valve motivating oil pressure cylinders. The oil
thus employed is driven back into the oil chamber by
way' of the rotary valve whena the remaining cylinders
are- motivated in the next instant by means of the forth-
coming unit of the compressed oil.  Thus the intake valve
is- converted to the open' position the moment the dis-

charge- valve is converted to the closed .position, and:;

vice versa, in association with, the strokes of the plunger.
The conversion is almost instantaneous.

Thus a feature of this invention, unlike the ordinary
concrete discharge apparatus wherein cam means. are
employed for motivating the intake and discharge valves
of concrete, is in the instantaneous: conversion of the
valves into the open position. from. the. closed, and vice
versa, This conversion is further accelerated by means

- of raising-the pressure of the oil..

Another feature of the. invention -is: that the p'unger
pump system_ is so. closely. associated’ with the oil pres-
sure system. that the. discharging of the- concrete is per-
formed in a maximal unit amount almocst with no loss
of timing. )

A further feature of the:invention: is that the opening

of the valves is regulatable. simply by means of connect-

ing the oil pressure- cylinder unit"t0-a control board.
A still further feature of the invention is that the over-

pressure due to mechanical troubles Is preventable

10

15

20

25

30-

35

40-

45

2
merely by means of connecting a safety valve to the
accumulator.

Other objects and features of the invention will be-
come apparent from the following disc’osure and the
accompanying drawings, wherein like reference charac-
ters are employed to designate like parts in all the
views: .

FIGURE 1 is a side elevational view of a concrete
discharge apparatus embodying the principles of this in-
vention;

FIGURE 2 is a plan view of FIGURE 1 with the hop-
perremoved;

FIGURE 3A is a vertical sectional view showing the
intake valve in the open position and the discharge valve
in the closed position ready for drawing the concrete
into the working chamber;

FIGURE 3B is a vertical sectional view showing the
iniake valve in the closed position and the discharge
valve in.the open- position ready for discharging the
concrete;

FIGURE 4A is a graphic representation of the effi-
ciency of this invention, wherein the shaded area I repre-
sents the intake efficiency and the shaded area II the dis-
charge efficiency;

FIGURE 4B is a graphic representation of the effi-
ciency of the apparatus employing cam means, wherein
the shaded area I represents- the intake efficiency and
the shadédiarea I the discharge efficiency;

FIGURE 5 is a diagrammatical representation of 'the
circulation system of the oil;

FIGURE 6 is a transverse sectional view of the ac-
cumulator;

FIGURE 7 is a plan view showing the intake valve
motivating piston cylinder unit secured to a coatrol
board; and

FIGURE- 8'is a sidé elevation of FIGURE 7.

Referring first to FIGURES 1 to 3, a housing is pro-
vided having working chamber 1 ccnnected to the pump
piston- cylinder, whicli houses an intake valve 2 right
underneath’ the hopper 3- which is secured to the upper
portion of the housing having therein the chamber 1.
The housing further houses near the oufer end thereof,
which end is secured to an extending discharge pipe or
conduit not shown in- the drawings, a discharge valve 4.
The- intake valve 2 is-connected at the back end of the
axle 8°to a link 6; and the link 6 is associated at the re-
spective ends thereof with' an-—oil pressure piston rod 7
and 7%, each of which rods 7 and 7" is housed in an' oil
pressure piston cylinder § and 8" Likewise the dis-
charge valve 4 is connected at the front end of the axle 9
to a link- 10, and the link 18 is associated at the respec-
tive ends. thereof with an- oil pressure piston rod 11 and
11’, each of which rods 11 and 11* is-housed in an oil
pressure: pistonr cylinder-12 and 12" The hopper 3 is

© provided: with an' electric motor 13 to move a- stirrer 14

along the interior surface: The plunger 15 is associated
with' a crank’ shaft’ ¥6; and the crank shaft 16 is asso-
ciated with a-speed reducer 17 which-is driven by means

of an-electric motor 18;

Referring next to FIGURE 5, each of the oil pressure
piston cylindérs-8-and 12’ is associated by means of con-
necting: pipes-19- and 19 witha rotary valve 20 which is

"associated with the crank shaft 16. Likewise each of the

" oil pressure-piston ¢ylindérs-8’ and 12-is associated with
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the rotary valve 28 by means of connecting pipes 21 and
21’. Said rotary valve 20 is"associated with an oil réeser-
voir 22 by means of a single connecting pipe. 23, on the
one hand, and on the other, by way of gear pump 24 and

- dccumulator 25 associated with one another by means of

connecting pipes 26, 27 and 28. The gear pump 24 is
driven by means of an electric motor 29, and ail these
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component parts are suitably secured to a carriage 30 as
shown in FIGURES 1 and 2.

The operation of the concrete discharge apparatus of
this invention is as follows:

When the apparatus is operated and the plunger 15
makes a backward stroke, a quantity of the oil which is
drawn out of the oil chamber 22 by means of the gear
pump 24 into the accumulator 25 and stored and com-
pressed therein, is allowed to pass into the cylinders 8
and 12’ by way of the rotary valve 20, whereby the piston
rods 7 and 11’ are pushed forward to move the intake
valve 2 to the open position and the discharge valve 4
to the closed position as shown by dotted lines in FIG-
URE 3A. Consequently a quantity of concrete is allowed
to pass into the working chamber 1 from the hopper 3,
and the oil previously employed in the cylinders 8’ and
12 is driven back into the oil chamber 22 by way of the
rotary valve 20 and the connecting pipe 23. And the
quantity of concrete thus taken into the working chamber
1 is discharged therefrom by way of the discharge valve 4
at the next instant when the plunger 15 makes a forward
stroke and a quantity of oil stored and compressed in
the accumulator 25 is allowed to pass into the cylinders
8’ and 12 by way of the rotary valve 20, whereby the
piston rods 7" and 11 are pushed forward to move the
intake valve 2 to the closed position and the discharge
valve 4 to the open position as shown by dotted lines
in FIGURE 3B. The oil previously employed in the cyl-
inders 8 and 12’ is driven back into the oil chamber 22 by
way of the rotary valve 20 and the connecting pipe 23.

Thus the oil pressure system and the plunger pump sys-
tem are so closely associated with each other that the
alternative movement of the valves is performed almost
instantaneously which is most conducive to the discharge
of the concrete, and the unit amount of the concrete dis-
charged in a single operation is raised to 95% from an
ordinary 70% as shown in FIGURES 4A and 4B.

The over-pressure of the oil due to mechanical troubles
in the oil pressure system, usually occasioned by the ag-
gregates getting in the way of the valves, is prevented in
two ways as shown in FIGURES 5 and 6. In the first
place, the accumulator 25 is provided within its cylinder
31 with rod 32 and resilient member 33 in such a man-
ner that the oil is allowed to push the rod 32 against the
resilient member 33 to mitigate the over-pressure. In
the second place, another safety device 34 which is as-
sociated wtih the oil chamber 22 by means of a connect-
ing pipe 35 and comprising safety valve 36 and resilient
member 37, is secured to the accumulator 25. When the
pressure is further raised, the oil is allowed to push the
safety valve 36 against the resilient member 37 and pass
into the oil chamber 22 by way of the outlet 38 secured
to the connecting pipe 35. Thus the size of the aggre-
gates is raised from ordinary 50 millimeters to 60 milli-
meters in diameter in case a 6-inch discharge pipe or
conduit is employed.

The opening of intake and discharge valves 2 and 4 is
regulated as desired along the principles as illustrated in
FIGURES 7 and 8, wherein the intake valve driving oil
pressure cylinders 8 and 8 are secured as a unit to a con-
trol board 39 provided with an indicator 40, and the board
39 is geared by means of a wedge 41 with a plate 42 which
is secured to the frame of the carriage 30. The plate 42

_is provided with a scale 43. - Thus the opening of the in-
take valve 2 is regulated according to the desired opening
selected by means of the indicator 40 and the scale 43.
The same device is also secured to the discharge valve
‘actuating oil pressure cylinders 12 and 12’ for regulating
the opening of the discharge valve 4.

" Means for reducing the mechanical shocks cauvsed by
the return stroke of the oil pressure piston rod is contrived
along the principles as shown in FIGURE 7. The one
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end of the piston rod 7 housed in the cylinder 8 is provided

-with a projection 7a of a smaller diameter than that of the

main body of the rod 7, and the bottom portion of the
cylinder 8 is engaged with a nut 44 provided with a cavity
444, which cavity is sizable enough to tightly receive there-
in said projection 7a. Thus the oil retained in the cavity
44a during the course of operation is compressed by means
of the projection 7a to act as a shock absorber when the
rod 7 is on the return stroke.

Having described hereinbefore our invention as related
to various forms of embodiment of the same, it is our in-
tention that the invention be not limited to any of the de-
tails of description unless otherwise specified but be con-
strued rather broadly within the spirit and scope of in-
vention as set forth in the accompanying claim.

What we claim is:

A plunger-type pressure actuated concrete pump, com-
prising a housing having a working chamber therein, a
plunger pump having electric driving means secured to
the housing and a plunger in said chamber forming part
of said plunger pump and driven by said plunger pump
driving means, a rotary concrete intake valve in the hous-
ing opening into the upper portion of the working cham-
ber, a hopper secured to said portion of the housing for
the working chamber and situated immediately above the
intake valve, a rotary concrete discharge valve in the hous-
ing opening out of the working chamber, each valve hav-
ing an axle on which it rotates, a link secured to the outer
end of each of the intake and discharge valve axles, a pis-
ton rod connected to each end of each of the links, a cylin-
der housing each of said piston rods, a rotary control valve
to one side of which is hydraulically connected the cylin-
ders containing the pistons connected to one end of each
link and to the other side of which is hydraulically con-
nected the cylinders containing the pistons connected to
the other end of each link, said rotary control valve being
connected to the crank shaft of the plunger pump, an
accumulator hydraulically connected with the rotary con-
trol valve, a gear pump hydraulically connected with the
accumulator, an oil container which is hydraulically con-
nected, on the one hand, with the gear pump for the for-
ward flow of the oil, and on the other, with the rotary
control valve for the return flow of the used oil, and
means for controlling the size of opening of the valves
comprising a controller secured to the intake-valve actuat-
ing cylinder unit and a controller secured to the discharge-
valve actuating cylinder unit, whereby oil is drawn out of
the oil container by means of the gear pump and is stored
and compressed in the accumulator, the compressed oil
then passes by way of the rotary control valve into one of
the intake-valve cylinders and one of the discharge-valve
cylinders, and the oil thus employed is driven back into
the oil container by way of the rotary control valve and
the single connecting pipe when the remaining cylinders
are actuated in the same manner, whereby the intake valve
is moved to the open position the moment the discharge
valve is moved to the closed position alternately in asso-
ciation with the backward and forward strokes of the
plunger.
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