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PUMPING APPARATUS AND CORRESPONDING OPERATING METHOD

Pumping apparatus (10) for pumping concrete,

or similar material, comprising at least one pumping unit
(11) having both a first pumping cylinder (16) and a sec-
ond pumpingcylinder (17), and also afirst pumping piston
(21) and a second pumping piston (22) both mobile with
arespectively alternating motion inside respective cham-
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bers (19, 20) present in the first cylinder (16) and in the
second cylinder (17), respectively. The apparatus com-
prises a motor (31), preferably electric, to drive the first
and second piston (21, 22) with an alternating motion by
means of suitable movement means (26, 27).
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Description
FIELD OF THE INVENTION

[0001] The presentinvention concerns a pumping ap-
paratus for pumping concrete, or similar material, from a
containing compartment to a pipe for distributing the ma-
terial itself. In particular, the apparatus can be installed
on a mobile operating machine, such as for example a
truck-mounted pump, a truck mixer pump or other oper-
ating machine suitable to distribute concrete. The present
invention also concerns the operating method of the
pumping apparatus as above.

BACKGROUND OF THE iNVENTION

[0002] Pumping apparatuses are known, which com-
prise a containing compartment; inside which there is
concrete in a more or less liquid form, and a pumping
unit intended to pump the concrete toward a distribution
pipe.

[0003] The pumping unit normally comprises two
pumping cylinders, respectively a first and a second,
each having an internal chamber inside which a respec-
tive pumping piston slides.

[0004] Usually, the two pumping pistons are hydrauli-
cally driven by an oil-dynamic system which, in turn, is
driven by an endothermic motor, under the control of a
control unit.

[0005] In particular, the action of the two pumping pis-
tons is synchronized by the control unit so that while a
first piston sucks in the concrete present in the containing
compartment, making it enter the chamber of the first
pumping cylinder, a second piston thrusts the concrete
present in the chamber of the second cylinder into the
distribution pipe. This guarantees a continuous delivery
at the distribution point.

[0006] In order to guarantee the correct operation of
the two pumping pistons, inside the containing compart-
ment there is an exchange valve, known to persons of
skill in the art by the term "S" valve.

[0007] This valve has the function of guaranteeing the
alternate connection between the two pistons and the
containing compartment. The synchronism of the pump-
ing pistons and the exchange valve can be obtained hy-
draulically or electrically.

[0008] One disadvantage of known apparatuses is
that, since the two pistons are driven and synchronized
by means of an oil-dynamic system, it may happen that
they are not perfectly synchronized with each other. This
can lead to a loss of performance of the apparatus itself,
as well as possible malfunctions.

[0009] Another disadvantage is that the construction
layout of known apparatuses is rather complex and, in
the event of malfunctions, it can be complicated to inter-
vene on the operating components of the pumping ap-
paratus.

[0010] There is therefore a need to perfect a pumping
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apparatus that can overcome at least one of the disad-
vantages of the state of the art.

[0011] In particular, one purpose of the present inven-
tion is to provide a pumping apparatus in which the syn-
chronization of the two pumping pistons is precise and
not subject to possible asynchrony.

[0012] Another purpose of the present invention is to
provide a pumping apparatus that is compact and has a
simplified construction layout with respect to the state of
the art.

[0013] Another purpose of the present invention is to
provide a pumping apparatus that is highly efficient and
has high operating performance.

[0014] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0015] The present invention is set forth and charac-
terized in the independent claims. The dependent claims
describe other characteristics of the present invention or
variants to the main inventive idea.

[0016] In accordance with the above purposes, and to
solve the above technical problem in a new and original
way, also obtaining considerable advantages compared
to the state of the prior art, a pumping apparatus accord-
ing to the presentinvention, for pumping concrete or sim-
ilar material, comprises at least one pumping unit having
a first pumping cylinder and a second pumping cylinder,
a first pumping piston and a second pumping piston both
mobile with a respectively alternating motion inside re-
spective chambers present in the first cylinder and in the
second cylinder respectively, and a motor for driving the
first and second piston with an alternating motion.
[0017] In accordance with one aspect of the present
invention, the pumping apparatus also comprises move-
ment means each having respective threaded rods which
are driven in rotation by the motor with a respectively
opposite and alternating sense of rotation, and on which
respective bushing Cements, which are integral with the
first piston and the second piston respectively, are mo-
bile, being screwed and unscrewed in relation to the
sense of rotation in order to generate the alternating mo-
tion of the first and second piston with respect to the first
and second cylinder.

[0018] In accordance with another aspect of the
present invention, the movement means comprise, or
consist of, a first ball screw and a second ball screw.
[0019] The first and second pistons are mobile along
respective axes of sliding and are provided with respec-
tive terminal ends.

[0020] In accordance with another aspect of the
presentinvention, the threaded rods are disposed coaxial
to the axes of sliding of the first and second piston, and
the bushing elements are associated with the respective
lower ends of the first and second piston.
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[0021] In accordance with another aspect of the
present invention, the motor is operatively connected to
a transmission member which is associated with both of
the threaded rods, and which is configured to split the
motion generated by the motor, making the threaded rods
rotate simultaneously with the respectively opposite
sense of rotation, in order to synchronize the movement
of the bushing elements and, therefore, the alternating
motion of the first and second piston.

[0022] In accordance with another aspect of the
present invention, the motor is an electric motor, and it
is capable of inverting its drive sense in a cyclical manner
and substantially continuously so that the transmission
member reverses the senses of rotation of the threaded
rods.

[0023] In accordance with another aspect of the
present invention, the pumping apparatus also compris-
es a converter connected to the motor, an electric accu-
mulator and a connection device, wherein the electric
accumulator and the connection device are connected
to the converter so as to supply powering and/or driving
electrical energy to the motor, for a completely electric
operation of the first and second piston.

[0024] In accordance with another aspect of the
present invention, the connection device is configured
both to connect the electric accumulator to a source of
electrical energy, when the energy level of the latter is
low, and also to supply driving electrical energy to the
motor.

[0025] The pumping unit is configured to pump a cer-
tain quantity of material from a containing compartment
to a distribution pipe by means of an exchange valve.
[0026] In accordance with another aspect of the
present invention, the first or second piston, in relation
to the sense of rotation of the respective threaded rod,
is configured to alternatively assume a suction condition,
or step, and a thrust condition.

[0027] In the suction condition, the piston, by retract-
ing, is able to suck the material from the containing com-
partment, making it enter inside the chamber of the re-
spective cylinder.

[0028] In the thrust condition, the piston, by advancing,
is able to thrust the material already present in the cham-
ber of the respective cylinder into the distribution pipe.
[0029] Furthermore, the alternating connection of the
first and second piston with the distribution pipe is deter-
mined by the exchange valve.

[0030] In accordance with another aspect of the
present invention, one or more oil-dynamic pumps can
be associated with the transmission member, which have
the function of selectively driving one or more auxiliary
services of the pumping unit, which comprise the drive
of the exchange valve, the drive of mixing means present
in the containing compartment and the drive of a cleaning
device for cleaning the containing compartment.

[0031] In accordance with a variant of the invention,
the exchange valve is associated with an electric drive
device, or a drive device of another type.
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[0032] The present invention also concerns a method
for pumping concrete, or similar material, which uses the
pumping unitas above, which has afirst pumping cylinder
and a second pumping cylinder, a first pumping piston
and a second pumping piston, both mobile in the respec-
tive cylinder, and a drive motor. The method comprises
a main drive step in which the motor drives the first and
second piston with alternating motion in order to move
them inside respective chambers present in the first cyl-
inder and in the second cylinder, respectively.

[0033] In the drive step, the motor drives movement
means, each having respective threaded rods which are
driven in rotation by the motor with a respectively oppo-
site and alternating sense of rotation, and on which re-
spective bushing elements, which are integral with the
first piston and the second piston respectively, are
screwed and unscrewed in relation to the sense of rota-
tion, in order to generate the alternating motion of the
firstand second piston with respect to the firstand second
cylinder.

[0034] In accordance with another aspect of the
present invention, in the drive step a transmission mem-
ber, connected to the motor and associated with the
threaded rods, splits the motion generated by the motor
simultaneously making the threaded rods rotate, with a
respectively opposite sense of rotation, in order to syn-
chronize the movement of the bushing elements and,
therefore, the alternating motion of the first and second
piston.

[0035] In accordance with another aspect of the
present invention, in the drive step it is provided that the
first and second piston reciprocally alternate between a
suction step, in which, by retracting, they suck the mate-
rial from a containing compartment making it enter into
the chamber of the respective cylinder, and a thrust step,
in which, by advancing, they thrust the material already
present in the chamber of the respective cylinder into a
distribution pipe.

[0036] In accordance with another aspect of the
present invention, the method comprises another drive
step in which the motor, by means of the transmission
member, drives one or more oil-dynamic pumps in order
to selectively drive one or more auxiliary services of the
pumping unit.

[0037] In accordance with another aspect of the
present invention, the method comprises a recharging
step in which, since the motor is an electric motor pow-
ered and/or driven, by means of a converter, by an elec-
tric accumulator, if the latter has a low charge level and
such that if does not allow to power and/or drive the motor
itself, the electricaccumulatoris connected to an external
source of electrical energy by means of a connection
device, which is also connected to the converter, so as
to be recharged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] These and other aspects, characteristics and



5 EP 4 269 791 A1 6

advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1 is a schematic representation of a pumping
apparatus according to the present invention;

- fig. 2 is a simplified three-dimensional view of the
pumping apparatus of fig. 1;

- fig. 3 is a schematic representation of the pumping
apparatus of fig. 1 according to another embodiment;

- fig. 4 is a schematic representation of the pumping
apparatus of fig. 1 according to another embodiment;

- figs. from 5 to 7 are schematic views of an operating
sequence of the apparatus of fig. 1.

[0039] We must clarify that in the present description
the sole function of the phraseology and terminology
used, as well as the figures in the attached drawings also
asdescribed, is to better illustrate and explain the present
invention, their function being to provide a non-limiting
example of the invention itself, the scope of protection
being defined by the claims.

[0040] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can be conveniently combined or incorporated
into other embodiments without further clarifications.

DESCRIPTION OF SOME EMBODIMENTS OF THE
PRESENT INVENTION

[0041] With reference to fig. 1, a pumping apparatus
10 according to the present invention is suitable and us-
able to pump and distribute building material, intended
here as concrete but not limited thereto, used to make
residential constructions or components.

[0042] Advantageously, the pumping apparatus 10
can be installed, or mounted, on a mobile operating ma-
chine 100, such as a truck-mounted pump, a truck mixer
pump, or similar operating machines.

[0043] The pumpingapparatus 10 essentially compris-
es a pumping unit 11 to pump the concrete from a con-
taining compartment 12, which is associated, in the ex-
ample representation of fig. 1, at the rear part with the
pumping unit 11 and into which the concrete to be
pumped is introduced, to a distribution pipe 13 in order
to distribute and convey the concrete toward a determi-
nate destination zone. The distribution pipe 13 is asso-
ciated at the rear part with the containing compartment
12 and can be supported by an articulated arm, of a
known type and not shown in the drawings.

[0044] Briefly, the containing compartment 12 is sub-
stantially of a known type and it can have the shape of a
hopper into which the concrete is introduced, in a more
or less liquid form, by means of another mobile operating
machine 100, for example a truck mixer. Inside the con-
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taining compartment 12, the concrete is mixed by suitable
mixing means, not shown in the drawings, which have
the function of maintaining a correct fluidity of the con-
crete, thus preventing it from solidifying.

[0045] Furthermore, in the lower part of the containing
compartment 12 there is an exchange valve 15, also
known by the term "S valve", which allows to correctly
pump the concrete from the containing compartment 12
to the distribution pipe 13, as will be described in detail
below.

[0046] The pumping unit 11 comprises a pair of cylin-
drical tubular elements, respectively a first pumping cyl-
inder 16 and a second pumping cylinder 17, which are
disposed side by side, parallel to each other and opera-
tively connected to the exchange valve 15 and, therefore,
to the containing compartment 12.

[0047] The two pumping cylinders 16 and 17 comprise
respective chambers 19, 20 inside which a respective
pumping piston 21, 22 can slide along a corresponding
axis of sliding X1, X2. Specifically, a first pumping piston
21 is able to slide, along the first axis of sliding X1, inside
the chamber 19 of the first cylinder 16, and a second
pumping piston 22 is able to slide, along the second axis
of sliding X2, inside the chamber 20 of the second cylin-
der 17.

[0048] As shown in figs. 1 and from 3 to 7, both the
first piston 21 and also the second piston 22 each com-
prise a cylindrical tubular body 23a, 23b with which there
is associated a head, or initial, portion 24a, 24b which is
configured to come in contact with the concrete. Further-
more, each tubular body 23a, 23b comprises a lower end
25a, 25b.

[0049] The two pistons 21 and 22 have a continuous
alternating motion, or operation, and they are each con-
figured to alternately pass from a suction condition, or
step, to a thrust condition, or step (figs. from 5to 7). Spe-
cifically, while one of the two pistons 21 or 22 is in the
suction condition, in which by retracting it is able to suck
the concrete from the containing compartment 12, mak-
ing it enter into the chamber 19 or 20 of the respective
cylinder 16 or 17, the other piston 22 or 21 is in the thrust
condition, in which by advancing it is able to thrust the
concrete already present in the chamber 20 or 19 of the
respective cylinder 17 or 16 into the distribution pipe 13.
[0050] It should be noted that each piston 21, 22, at
least in correspondence with the respective head portion
24a, 24b, can be provided with suitable sealing means,
not shown in the drawings, to prevent the concrete from
escaping from the chamber 19, 20 of the respective cyl-
inder 16, 17 in an uncontrolled manner.

[0051] In the continuous alternating motion, the ex-
change valve 15 is configured to allow the selective and
alternating connection between the piston 21 or 22 which
is in the thrust condition and the distribution pipe 13.
[0052] In particular, the pumping apparatus 10 com-
prises a motor 31 (figs. 1 and from 3 to 7) which is pro-
vided to drive the first and second piston 21 and 22 with
the alternating motion described above.
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[0053] In accordance with one aspect of the present
invention, the pumping apparatus 10 also comprises
movement means 26 and 27 each having respective
threaded rods 29a and 29b which are driven in rotation
by the motor 31 with a respectively opposite and alter-
nating sense of rotation, and on which respective bushing
elements 30a and 30b, which are integral with the first
piston 21 and with the second piston 22 respectively, are
mobile, being screwed and unscrewed in relation to the
sense of rotation, so as to genarate the continuous alter-
nating motion.

[0054] In particular, the threaded rods 29a and 29b are
disposed coaxial to the first axis of sliding X1 and to the
second axis of sliding X2 respectively, and the bushing
elements 30a and 30b are rigidly constrained to a re-
spective terminal end 25a, 25b of the first and second
piston 21 and 22.

[0055] In accordance with one aspect of the present
invention, the movement means comprise, or consist of,
a first ball screw 26 and a second ball screw 27. In this
case, the bushing elements 30a, 30b are internally
threaded and can perform the function of a "nut screw",
known to the people of skill in the art.

[0056] It should be noted that, since the tubular body
23a and 23b is integral with the corresponding bushing
element 30a, 30b, the term "nut screw" can also be un-
derstood to mean the combination of the tubular body
23a, 23b with the respective bushing element 30a, 30b.
[0057] Specifically, between the threading of the
threaded rods 29a and 29b and that of the bushing ele-
ments 30a and 30b there is a plurality of balls or suitable
elements, not shown in the drawings, which have the
function of transforming the rotary motion of each thread-
edrod 29a, 29b into a translational motion for the bushing
element 30a, 30b.

[0058] Therefore, in relation to the sense of rotation of
the threaded rod 29a, 29b, the bushing element 30a, 30b
is able to advance, or alternatively retract, along the re-
spective axis of sliding X1, X2. Each piston 21, 22 can
therefore pass from a retracted position, in which it is
almost entirely outside the chamber 19, 20 of the respec-
tive cylinder 16, 17, to an advanced position, in which it
is substantially inside the chamber 19, 20 of the respec-
tive cylinder 16, 17, and vice versa (figs. from 5 to 7).
[0059] In accordance with another aspect of the
present invention, as shown in the attached drawings,
the motor 31 is operatively connected to a transmission
member 32 of the mechanical type, which is associated
with the threaded rods 29a and 29b and which is config-
ured at least to split the motion generated by the motor
31, simultaneously making the threaded rods 29a and
29b rotate, with a respectively opposite sense of rotation,
in such a way as to synchronize the alternating motion
of the first and second piston 21, 22. In particular, one of
the two senses of rotation is concordant with the sense
of drive, or of rotation, of the electric motor 31, while the
other is discordant.

[0060] By way of example, the threaded rod 29a of the
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first ball screw 26 is made to rotate clockwise in order to
make the respective bushing element 30a and therefore
also the first piston 21 advance along the respective axis
of rotation X1, thus determining the thrust condition de-
scribed above, while the threaded rod 29b of the second
ball screw 27 is made to rotate counterclockwise in order
to make the respective bushing element 30b and there-
fore also the second piston 22 retract along the respective
axis of rotation X2, thus determining the suction condition
described above (figs. from 5 to 7).

[0061] In accordance with another aspect of the
present invention, the motor 31 is an electric motor, and
is capable of reversing its sense of drive in a cyclical
manner and substantially continuously, so that the trans-
mission member 32 reverses the senses of rotation of
the threaded rods 29a, 29b so as to cause the two pistons
21 and 22 to cyclically pass from the suction condition to
the thrust condition, and vice versa.

[0062] As shown infig. 1, each threaded rod 29a, 29b
is provided with a first pair of start-of-travel bearings 33,
disposed in correspondence with the initial part of the
respective threaded rod 29a, 29b, and with a second pair
of end-of-travel bearings 34, disposed in correspond-
ence with the terminal part of the respective threaded rod
29a, 29b.

[0063] In accordance with possible embodiments of
the present invention, a hollow connection member 35,
disposed transversely to the axes of sliding X1 and X2,
is associated in correspondence with respective inlet
zones Z| of the two cylinders 16 and 17. The connection
member 35 defines a piston-cylinder connection inter-
face and has the function of supporting the movement of
the two pistons 21 and 22, in particular of the two tubular
bodies 23a and 23b.

[0064] Specifically, the connection member 35 com-
prises: a first wall 36 facing toward the motor 31 and
provided with special apertures for the passage of the
first and second cylinder 21 and 22; a second wall 37
facing toward the containing compartment 12 and pro-
vided with suitable apertures in which the two cylinders
16 and 17 are attached; and an upper wall 38 provided
with an access door 39 for possible maintenance oper-
ations, for example to replace the head portion 24a and
24b. Furthermore, sealing elements 40 are disposed in
correspondence with the apertures of the first wall 36 to
guarantee a hermetic seal of the connection member 35.
[0065] Preferably, in order to protect the ball screws
26 and 27, respective tubular protection members 41a
and 41b can be disposed externally thereto, which are
associated on one side with the transmission member
32 and on the other with the connection member 35.
[0066] In accordance with one aspect of the present
invention, the pumping apparatus 10 also comprises a
converter 42 (figs. 1, 3 and 4) connected to the electric
motor 31, an electric accumulator 43 and a connection
device 44 both connected to the converter 42 so as to
supply powering and/or driving electrical energy to the
motor 31, for a completely electric operation of the first
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and second piston 21, 22.

[0067] In particular, the electric accumulator 43 com-
prises one or more electric batteries to electrically drive
the motor 31, and the connection device 44 for a con-
nection to an external source of electrical energy, for ex-
ample a normal electrical network.

[0068] In particular, the connection device 44 is con-
figured both to connect the electric accumulator 43 to the
source of electrical energy when the energy level of the
latter is low, and also to supply powering and/or driving
electrical energy to the motor 31 itself. In this regard, the
presence of the converter 42 has the function of an in-
verter and allows to guarantee a correct management of
the direct DC and/or alternating AC electrical energy and
a correct electrical operation of the motor 31.

[0069] According to other embodiments of the present
invention, not shown in the drawings, the electric accu-
mulator 43 can be connected to a power take-off of the
endothermic motor that drives the mobile operating ma-
chine 100; in this case, it is provided that the operative
connection between the power take-off and the electric
accumulator 43 occurs by means of an electric generator
associated with the converter 42.

[0070] The pumping apparatus 10 has the advantage
that the pumping of concrete and, therefore, the drive of
the pistons 21 and 22 occurs without the use of an oil-
dynamic system; moreover, thanks to the use of the
movement means 26 and 27 and of the transmission
member 32, the movements of the first and second pis-
tons 21 and 22 are notindependent from each other, but
they are synchronized with each other in a mechanical
manner. This allows to have an optimized and highly per-
forming alternating motion of the two pistons 21 and 22.
[0071] In accordance with possible embodiments of
the present invention, shown in figs. 3 and 4, the trans-
mission member 32 can also be used with a coupler func-
tion for keying other drive elements, or components, con-
figured to drive one or more auxiliary systems of the
pumping apparatus 10. Specifically, it is possible to key,
in arear part of the transmission member 32, one or more
oil-dynamic pumps 45 capable of driving the auxiliary
systems of the pumping unit 11.

[0072] As shown in the embodiment of fig. 3, provided
by way of example only, there are several oil-dynamic
pumps 45, respectively:

- afirstpump 45ato drive and command the exchange
valve 15;

- a second pump 45b to drive the mixing means
present in the containing compartment 12; and

- athird pump 45c to pump water under pressure to-
ward a cleaning device 46 for cleaning the containing
compartment 12.

[0073] In order to maintain a simpler construction lay-
out and configuration of the pumping apparatus 10, as
shown, by way of example, in the embodiment of fig. 4,
it is possible to provide a single oil-dynamic pump 45 with
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which there is associated a distribution member 47 con-
figured to manage the oil-dynamic flows toward the aux-
iliary services, defined by the correct drive of the ex-
change valve 15, of the mixing means and of the cleaning
device 46.

[0074] The construction layout of the pumping appa-
ratus 10 is therefore very compact and allows to optimize
the efficiency of the pumping unit 11, since the use of oil-
dynamic pumps 45 is limited to the auxiliary services only.
[0075] Within the scope of the invention, it is under-
stood that the exchange valve 15 can be associated with
an electric drive device, or a drive device of another type,
not shown in the drawings.

[0076] The operating method of the pumping appara-
tus 10 comprises the following steps.

[0077] Inamaindrive step (figs. from 5 to 7) the motor
31 is powered by means of the electric accumulator 43,
or possibly by means of the connection device 44, when
the electric accumulator 43 has a low energy level, and
by means of the transmission member 32 it drives the
movement means, which in the example provided here
consist of the first and second hall screw 26, 27. There-
fore, the threaded rods 29a, 29b rotate with arespectively
opposite sense of rotation, consequently moving the
bushing elements 30a, 30b so that while one of them is
screwed, the other is unscrewed, generating the forward
and backward alternating motion of the two pistons 21
and 22 described above.

[0078] In particular, in the main drive step itis provided
that the two pistons 21 and 22 alternate reciprocally be-
tween the suction step and the thrust step, as previously
defined.

[0079] The method comprises a secondary drive step,
in which the motor 31, by means of the transmission
member 32, drives one or more oil-dynamic pumps 45
in order to selectively drive the one or more auxiliary serv-
ices of the pumping unit 11.

[0080] Furthermore, the method also comprises a re-
charging step in which, if the electric accumulator 43 has
alow charge level and such thatitdoes not allow to power
and/or drive the motor 31, the same electric accumulator
43 is connected to an external source of electrical energy
by means of the converter 42 and the connection device
44, so as to be recharged.

[0081] Itshould be noted that both during the main and
secondary drive steps, and also during the recharging
step, the converter 42 manages the conversion of the
direct DC and/or alternating AC electrical energy in rela-
tion to the specific operating needs of the apparatus 10.
[0082] Itis clear that modifications and/or additions of
parts may be made to the pumping apparatus 10 and to
its operating method as described heretofore, without de-
parting from the field and scope of the present invention
as defined by the claims.

[0083] Itis also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve other equivalent forms of pumping appa-
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ratuses, having the characteristics as set forth in the
claims and hence all coming within the field of protection
defined thereby.

[0084] In the following claims, the sole purpose of the
references in brackets is to facilitate reading and they
must not be considered as restrictive factors with regard
to the field of protection defined by the claims.

Claims

1. Pumping apparatus (10) for pumping concrete, or
similar material, comprising at least one pumping
unit (11) having a first pumping cylinder (16) and a
second pumping cylinder (17), afirst pumping piston
(21) and a second pumping piston (22) both mobile
with a respectively alternating motion inside respec-
tive chambers (19, 20) present in said first cylinder
(16) and in said second cylinder (17) respectively, a
motor (31) being provided to drive said first and sec-
ond piston (21, 22) with alternating motion, charac-
terized in that it also comprises movement means
(26, 27) each having respective threaded rods (29a,
29b) which are driven in rotation by said motor (31)
with a respectively opposite and alternating sense
of rotation, and on which respective bushing ele-
ments (30a, 30b), which are integral with said first
piston (21) and said second piston (22) respectively,
are mobile, being screwed and unscrewed in relation
to said sense of rotation, in order to generate said
alternating motion of said firstand second piston (21,
22) with respect to said first and second cylinder (16,
17).

2. Pumping apparatus (10) as in claim 1, character-
ized inthat said movement means comprise, or con-
sist of, afirst ball screw (26) and a second ball screw
(27).

3. Pumping apparatus (10) as in claim 1 or 2. in which
said first and second pistons (21, 22) are mobile
along respective axes of sliding (X1, X2) and are
provided with respective terminal ends (25a, 25b),
characterized in that said threaded rods (29a, 29b)
are disposed coaxial to said axes of sliding (X1, X2),
and in that said bushing elements (30a, 30b) are
associated with the respective lower ends (25a, 25b)
of said first and second piston (21, 22).

4. Pumping apparatus (10) as in any claim hereinbe-
fore, characterized in that said motor (31) is oper-
atively connected to a transmission member (32)
which is associated with said threaded rods (29a,
29b) and which is configured to split the motion gen-
erated by said motor (31), making said threaded rods
(29a, 29b) rotate simultaneously with said respec-
tively opposite sense of rotation, in order to synchro-
nize the movement of said bushing elements (30a,
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30b) and, therefore, said alternating motion of said
first and second piston (21, 22).

Pumping apparatus (10) as in claim 4, character-
ized in that said motor (31) is an electric motor and
it is capable inverting its sense of drive in a cyclical
manner and substantially continuously, so that said
transmission member (32) reverses the senses of
rotation of said threaded rods (29a, 29b).

Pumping apparatus (10) as in claim 5, character-
ized in that it also comprises a converter (42) con-
nected to said motor (31), an electric accumulator
(43) and a connection device (44), wherein said elec-
tricaccumulator (43) and said connection device (44)
are both connected to said converter (42) so as to
supply powering and/or driving electrical energy to
said motor (31), for a completely electric operation
of said first and second piston (21, 22).

Pumping apparatus (10) as in claim 6, character-
ized in that said connection device (44)is configured
both to connect said electric accumulator (43) to a
source of electrical energy when the energy level of
the latter is low, and also to supply driving electrical
energy to said motor (31).

Pumping apparatus (10) as in any claim hereinbe-
fore, in which said pumping unit (11) is configured
to pump a certain quantity of material from a con-
taining compartment (12) to a distribution pipe (13)
by means of an exchange valve (15), characterized
in that said first or second piston (21, 22), in relation
to said sense of rotation of the respective threaded
rod (29a, 29b), is configured to alternatively assume
a suction condition, in which by retracting it is able
to suck said material from said containing compart-
ment (12) into the chamber (19, 20) of the respective
cylinder (16, 17), and a thrust condition, in which by
advancing it is able to thrust said material already
present in the chamber (19, 20) of the respective
cylinder (16, 17) into said distribution pipe (13), and
in that the alternating connection of said first and
second piston (21, 22) with said distribution pipe (13)
is determined by said exchange valve (15).

Pumping apparatus (10) as in claim 8, character-
ized in that one or more oil-dynamic pumps (45) can
be associated with said transmission member (32),
which have the function of selectively driving one or
more auxiliary services of said pumping unit (11),
said services comprising the drive of said exchange
valve (15), the drive of mixing means presentin said
containing compartment (12) and the drive of a
cleaning device (46) for cleaning said containing
compartment (12).

10. Pumping apparatus (10) as in claim 8, character-
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ized in that at least said exchange valve (15) is as-
sociated with an electric drive.

Operating method of a pumping apparatus (10) for
pumping concrete or similar material, comprising at
least one pumping unit (11) having both a first pump-
ing cylinder (16) and a second pumping cylinder (17),
and also a first mobile pumping piston (21) and a
second mobile pumping piston (22), said method
comprising a main drive step in which a motor (31)
drives said first and second piston (21, 22) with an
alternating motion in order to move them inside re-
spective chambers (19, 20) present in said first cyl-
inder (16) and said second cylinder (17) respectively,
characterized in that in said main drive step said
motor (31), in order to move said first and second
piston (21, 22), drives movement means (26, 27)
each having respective threaded rods (29a, 29b)
which are driven in rotation by said motor (31) with
a respectively opposite and alternating sense of ro-
tation, and on which respective bushing elements
(30a, 30b), which are integral with said first piston
(21) and said second piston (22) respectively, are
screwed and unscrewed in relation to said sense of
rotation, in order to generate said alternating motion
of said first and second piston (21, 22) with respect
to said first and second cylinder (16, 17).

Operating method as in claim 11, characterized in
that in said main drive step a transmission member
(32), connected to said motor (31) and associated
with said threaded rods (29a, 29b), splits the motion
generated by said motor (31) simultaneously making
said threaded rods (29a, 29b) rotate, with said re-
spectively opposite senses of rotation, in order to
synchronize the movement of said bushing elements
(30a, 30b) and, therefore, said alternating motion of
said first and second piston (21, 22), and in that in
said main drive step it is provided that said first and
second pistons (21, 22) alternate reciprocally be-
tween a suction step, in which by retracting they suck
said material from a containing compartment (12)
making it enter into the chamber (19, 20) of the re-
spective cylinder (16, 17), and a thrust step, in which
by advancing they thrust said material already
present in the chamber (19, 20) of the respective
cylinder (16, 17) into a distribution pipe (13).

Operating method as in claim 12, characterized in
that it comprises a secondary drive step in which
said motor (31), by means of said transmission mem-
ber (32), drives one or more oil-dynamic pumps (39)
in order to selectively drive one or more auxiliary
services of said pumping unit (11).

Operating method as in any claim from 11 to 13,
characterized in that it comprises a recharge step
in which, since said motor (31) is an electric motor
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powered and/or driven, by means of a converter (42),
by an electric accumulator (43), if the latter has a low
charge level and such that it does not allow to power
and/or drive the motor (31) itself, said electric accu-
mulator (43) is connected to an external electrical
energy source by means of a connection device (44),
which is also connected to said converter (42), so
as to be recharged.
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