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(54) CONCRETE PUMPING STRUCTURE

(57) A concrete pumping structure comprises a con-
veying cylinder (1), a water tank (3) and a driving oil cyl-
inder (4). A concrete piston (2) is provided in the convey-
ing cylinder (1). A piston rod (5) of the driving oil cylinder
drives the concrete piston to reciprocate in the conveying
cylinder (1) when pumping is proceeding. The water tank
(3) is located between the conveying cylinder (1) and the
driving oil cylinder (4). An auxiliary oil cylinder (7) for re-
turning the piston located at the end of the driving oll
cylinder is arranged inside the driving oil cylinder, and a

moveable auxiliary oil cylinder piston (12) is arranged in
the auxiliary oil cylinder (7) for returning the piston so as
to restrict the piston rod to bring the concrete piston back
to water tank when working or allow the piston rod to
bring the concrete piston back to water tank when return-
ing the piston. Due to the present invention, not only the
concrete piston is convenient to replace, but also the
length of the integral pumping mechanismis reduced and
therefore the whole structure is compact. Furthermore,
the pumping structure can be installed in less space and
has lower weight.

89 10 11

Fig. 3

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 2 549 103 A1
Description
FIELD OF THE INVENTION
[0001] The present invention relates to a concrete pumping structure.
BACKGROUND OF THE INVENTION

[0002] In a concrete convey device, a concrete piston is a wearing part and needs to be replaced frequently. Since
the concrete piston is entirely in the conveying cylinder in the normal state (operation state), when the concrete piston
requires to be replaced, the concrete piston must be returned from the conveying cylinder to the water tank for disas-
sembly, replacement or maintenance.

[0003] At the present, two kinds of pumping structure are commonly used, one is to connect the concrete piston to
the piston rod of the driving oil cylinder via an intermediate connection rod, as shown in Fig. 1 (the intermediate connection
rod is connected to the piston rod of the driving oil cylinder and the concrete piston by a bolt or a cutting ferrule, the bolt
connection is shown). When it is required to disassemble the concrete piston, the intermediate connection rod 2’ is
removed firstly, then the piston rod 3’ of the driving oil cylinder is moved forward by jog operation to approach the concrete
piston 1’, subsequently the piston rod 3’ of the driving oil cylinder is directly coupled to the concrete piston 1’, and at last
the piston rod 3’ of the driving oil cylinder is moved backward by jog operation to make the concrete piston 1’ return to
the water tank. After disassembly, it is necessary to perform assembly in the reversed sequence of the above process.
Therefore, the operation is difficult and needs long time. This affects the concrete pumping operation and device greatly.
[0004] In the second typical structure, the intermediate connection rod is cancelled, and a position limit cylinder which
is especially for returning the concrete piston is added at the end of the driving oil cylinder. As shown in Fig. 2, comparing
with the first structure, this kind of structure can replace and maintain the concrete piston more easily. The operation
principle lies in: the concrete piston 2" is mounted in the conveying cylinder 1" and its rear end is directly coupled to a
piston rod 4" of the driving oil cylinder via a cutting ferrule 3" to lengthen the stroke of the driving oil cylinder 6". A position
limit piston 8" is used for position limit protection. The rear chamber of the position limit piston cylinder 9" is connected
to a pressure oil source via a one-way valve 11" and a reversing valve 12". During normal operation, the pressure oil
enters the rear chamber of the position limit piston cylinder 9" through the one-way valve and the reversing valve to
push the position limit piston 8" to a front retaining ring 7". Due to locking of the one-way valve 11", the hydraulic oil is
not able to flow out from the rear chamber of the position limit piston cylinder 9", so the position limit piston 8" cannot
move backward. When the piston rod 4" of the driving oil cylinder contacts to the position limit piston 8", it will be restricted
by the position limit piston 8" to keep the concrete piston 2" in the working position. When the concrete piston 2" is
needed to be replaced or cleaned, the reversing valve 12" is controlled to reverse so that the position limit piston cylinder
9" is communicated with an oil tank 10" and thereby the hydraulic oil can flow out freely. When the piston rod 4" of the
driving oil cylinder is jogged backward, the piston rod 4" of the driving oil cylinder can push the position limit piston 8"
backward till the concrete piston 2" returns into the water tank due to without locking of the one-way valve 11". Then the
cover of the water tank can be opened to directly wash or replace the concrete piston 2°. After that the cover of the water
tank is closed and the reversing valve 12" is controlled to communicate with the pressure oil source. The pressure oil
enters the rear chamber of the position limit piston cylinder 9" through the one-way valve 11" and the reversing valve
12" to push the position limit piston 8" to the front retaining ring 7" again. Due to the locking of the one-way valve 11",
the hydraulic oil is not able to flow out of the rear chamber of the position limit piston cylinder 9", so that the position limit
piston 8" cannot move backward. When the piston rod 4" of the driving oil cylinder contacts to the position limit piston
8", it will be restricted by the position limit piston 8", and the concrete piston 2" is thereby kept in the normal working
position again.

[0005] In the above pumping structure for easily replacing the concrete piston, the length and weight of the whole
pumping structure are increased because of one auxiliary oil cylinder at the end of the driving oil cylinder and the length
of the section of the piston rod 4" of the rear end of the driving oil cylinder abutting against the position limit piston 8",
therefore a larger space is required for installation and the weight for the whole vehicle is increased.

SUMMARY OF THE INVENTION

[0006] The present invention provides a new concrete pumping structure for convenient replacement of a concrete
piston, which not only enables the concrete piston to be replaced conveniently, but also reduces the length of the integral
pumping structure with respect to the prior art and therefore the whole structure is compact and aesthetic. Furthermore,
the whole pumping structure has lower weight.

[0007] The object of the present invention is realized through the following solution: a concrete pumping structure
comprises a conveying cylinder, a water tank and a driving oil cylinder. The conveying cylinder is provided with a concrete
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piston. A piston rod of the driving oil cylinder drives the concrete piston to reciprocate in the conveying cylinder when
pumping is proceeding, wherein the water tank is located between the conveying cylinder and the driving oil cylinder.
The concrete pumping structure further comprises an auxiliary oil cylinder for returning the piston which is located at the
end of the driving oil cylinder and is arranged inside the driving oil cylinder, wherein a moveable auxiliary oil cylinder
piston is arranged in the auxiliary oil cylinder for returning the piston, the auxiliary oil cylinder piston lets oil in through
an oil inlet of the auxiliary oil cylinder to restrict the concrete piston back into the water tank when working or makes oil
return to allow the piston rod to bring the concrete piston back into the water tank when returning the piston.

[0008] Since an auxiliary oil cylinder for returning the piston which is used to return the concrete piston is located
inside the end of the driving oil cylinder, it is possible to make the auxiliary oil cylinder for returning the piston take up
the space inside the thickening cylinder wall at the end of the current driving oil cylinder so that the length of the connection
portion between the auxiliary oil cylinder and the driving oil cylinder is not needed and thereby additional arrangement
of the auxiliary oil cylinder for returning the piston does not result in that the length of the whole pumping structure is
increased by the length of an auxiliary oil cylinder for returning the piston. Therefore, the increase of the length of the
whole pumping structure is greatly less than that in the prior art.

[0009] According to a further improvement solution of the present invention, an opening is established at the rear end
of the piston rod of the driving oil cylinder; and the opening is configured as being able to contain the auxiliary oil cylinder
for returning the piston; an auxiliary piston rod is arranged between the opening and the auxiliary oil cylinder piston. The
piston rod of the driving oil cylinder realizes position limit during operation in such a way that the front end of the auxiliary
piston rod abuts against the bottom wall of the opening or the rear end of the auxiliary piston rod abuts against the
auxiliary oil cylinder piston. Since the auxiliary oil cylinder for returning the piston is arranged inside the end of the driving
oil cylinder as well as since an opening capable of containing the auxiliary oil cylinder for returning the piston is established
at the rear end of the piston rod of the driving oil cylinder, it is possible to omit the intermediate connection rod in the
traditional pumping structure while the whole pumping structure is not lengthened. Compared with the prior art, the sum
of the length of one auxiliary oil cylinder for returning the piston and the length of an intermediate connection part for
connecting the auxiliary oil cylinder and the driving oil cylinder is deducted. In the first embodiment of the present
invention, the rear end of the auxiliary piston rod is connected to the auxiliary oil cylinder piston. The auxiliary piston rod
is receivable in the opening at the rear end of the piston rod of the driving oil cylinder at the working state, and the piston
rod of the driving oil cylinder restricts the position in such a way that the front end of auxiliary piston rod abuts against
the bottom of the opening at the rear end of the piston rod of the driving oil cylinder and due to the auxiliary oil cylinder
for returning the piston located inside the rear end of the driving oil cylinder, when the piston is returned, the piston is
returned by an additional stroke for the auxiliary oil cylinder for returning the piston contained in the opening. In the
second embodiment of the present invention, the front end of the auxiliary piston rod is connected at the bottom wall of
the opening. Therefore in working state, the piston rod of the driving oil cylinder restricts the position during operation
in such a way that the rear end of the auxiliary piston rod abuts against the auxiliary oil cylinder piston and when the
piston is returned, the piston is returned by an additional stroke for the auxiliary oil cylinder for returning the piston
contained inthe opening. Thus, compared to the traditional structures, the whole pumping structure will not be lengthened,
so that not only the concrete piston is convenient to replace, but also the whole structure is compact. In this case, the
space for installing the pumping structure on the vehicle is effectively saved and the whole pumping structure has lower
weight. Meantime, the intermediate connection rod in the traditional pumping structure is omitted. Through the addition
of an auxiliary oil cylinder for returning the piston, washing or replacement of the concrete piston is realized more
conveniently and quickly, a lot of labour and time are saved and thereby work efficiency is improved greatly.

[0010] Preferably, the position of the bottom wall of the opening is closer to the water tank than the piston of the driving
cylinder in the axial direction, so that the auxiliary piston rod takes advantage of the space inside the piston rod of the
driving cylinder, therefore reduce the length of the whole pumping structure.

[0011] Preferably, the length of the opening equals to one stroke of the auxiliary oil cylinder for returning the piston
so as to reduce the length of the whole pumping structure in a simple manner.

[0012] According to the first embodiment of the present invention, the rear end of the auxiliary piston rod is connected
to the auxiliary oil cylinder piston, and the piston rod of the driving oil cylinder restricts the position during operation in
such a way that the front end of auxiliary piston rod abuts against the bottom wall of the opening. When the piston is
returned, the piston is returned by an additional stroke for the auxiliary oil cylinder for returning the piston contained in
the opening. Here the word "connection" means "integral connection" or detachable connection. That is to say, in the
working state, the pressure oil source is communicated with the rear chamber of the auxiliary oil cylinder for returning
the piston via a reversing valve, so that the auxiliary oil cylinder piston is pushed forward to the restricted position and
brings the auxiliary piston rod to move to the restricted position (or referred to as working position). Thereby the auxiliary
piston rod is able to abut against the bottom wall of the opening at the rear end of the piston rod of the driving oil cylinder
to protect it with position restriction. When it is necessary to replace the concrete piston, the rear chamber of the auxiliary
oil cylinder for returning the piston is communicated with the oil tank through the reversing valve so that the auxiliary oil
cylinder piston loses the function of position restriction, and the piston rod of the driving oil cylinder may push the auxiliary
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piston rod and the auxiliary oil cylinder piston to move backward till reaching the rear closure board of the driving oil
cylinder so as to return the concrete piston into the water tank.

[0013] In the first embodiment of the present invention, the auxiliary piston rod has a small diameter portion, a middle
diameter portion and a big diameter portion, wherein the small diameter portion is suitable for making the auxiliary oil
cylinder sleeve on this portion, the middle diameter portion is suitable to insert into the auxiliary oil cylinder body, and a
certain gap is made between the big diameter portion and the opening, and the size of this gap is designed to ensure
the enough contact area between the auxiliary piston rod and the opening so that the hydraulic oil between the auxiliary
piston rod and the opening can escape easily as they approach each other.

[0014] Preferably, the auxiliary oil cylinder piston is sleeved on the small diameter portion of the auxiliary piston rod
and the left end is position-restricted via the middle diameter portion and the right end is position-restricted via the
retaining ring. The front end of the auxiliary oil cylinder for returning the piston is connected to the end cover of the
auxiliary oil cylinder with holes via screw thread or fastening means, and the rear end is welding to the rear closure
board of the driving oil cylinder together. In order to connect the auxiliary piston rod and the auxiliary oil cylinder piston,
the auxiliary piston rod is configured to have a step structure having at least a middle diameter portion and a small
diameter portion, wherein the size of the middle diameter portion matches the diameter of the hole on the end cover of
the auxiliary oil cylinder, and the small diameter portion is suitable for making the auxiliary oil cylinder piston sleeve on
this portion. More preferably, the auxiliary piston rod further has a big diameter portion, a certain gap is made between
the big diameter portion and the opening, and the size of this gap is designed to ensure the enough contact area between
the auxiliary piston rod and the opening so that the hydraulic oil between the auxiliary piston rod and the opening can
escape easily when they approach each other. The size of the big diameter portion, the middle diameter portion and the
small diameter portion is dependent upon the stroke of the auxiliary oil cylinder for returning the piston (this stroke also
depends upon the extra stroke for returning the concrete piston into the water tank) as well as the diameter of the piston
rod of the driving oil cylinder etc.

[0015] Accordingto an alternative solution of the present invention, the front end of the auxiliary piston rod is connected
to the bottom wall of the opening and the function of position-restriction during operation is realized in such a way that
the rear end of auxiliary piston rod abuts against the auxiliary oil cylinder piston. When the piston is returned, the piston
is returned by an additional stroke for the auxiliary oil cylinder for returning the piston is contained in the opening. Here
the word "connection" means "integral connection" or detachable connection. That is to say, in the working state, the
pressure oil source is communicated with the rear chamber of the auxiliary oil cylinder for returning the piston through
areversing valve, so that the auxiliary oil cylinder piston is pushed forward to the operation position so as to abut against
the auxiliary piston rod to realize the function of position-restriction protection. When it is necessary to replace the
concrete piston, the rear chamber of the auxiliary oil cylinder for returning the piston is communicated with the oil tank
through the reversing valve so that the auxiliary oil cylinder piston loses the function of position-restriction; when the
piston rod of the driving oil cylinder brings the auxiliary piston rod to move backward, the auxiliary oil cylinder piston may
be pushed to move backward till reaching the rear closure board of the driving oil cylinder so as to return the concrete
piston into the water tank.

[0016] In this alternative solution, a threaded mounting hole is arranged at the bottom wall of the opening. The front
end of the auxiliary piston rod is provided with outer threaded portion which is able to be screwed into said threaded
mounting hole.

[0017] In each embodiment, the size of the opening is preferably not smaller than the outer diameter of the auxiliary
oil cylinder for returning the piston. When the concrete piston is returned, the concrete piston may keep moving backward
with the opening of the piston rod of the driving oil cylinder surrounding the outer diameter of the auxiliary oil cylinder
for returning the piston.

[0018] Preferably, in one embodiment, the piston rod of the driving oil cylinder is connected to the driving oil cylinder
piston by clip key.

[0019] Preferably, in another embodiment, the piston rod of the driving oil cylinder is threaded connected to the driving
oil cylinder piston. A threaded locking washer is used for looseness-proof of the piston rod of the driving oil cylinder and
the driving oil cylinder piston.

[0020] In particular, the piston rod of the driving oil cylinder and the driving oil cylinder piston are designed in such a
way that: the connection portion between the piston rod of the driving oil cylinder and the driving oil cylinder piston is
successively configured as a big outer diameter section, a middle outer diameter section and a small outer diameter
section on which the outer thread is provided; the driving oil cylinder piston correspondingly has a big inner diameter
section, and a small inner diameter section, wherein the big inner diameter section matches the middle outer diameter
section, and the inner thread is provided on the inner circumference of the small inner diameter section which matches
the outer thread of the small outer diameter section. Preferably, at least one annular groove for mounting seal ring is
provided on the middle outer diameter section of the piston rod.

[0021] Preferably, a first mounting groove for mounting seal ring and a second mounting groove for mounting guide
belt are provided on the outer circumference of the small inner diameter section.
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[0022] Preferably, a seal ring is provided on the outer circumference surface of the auxiliary oil cylinder piston to
separate the rear chamber of the driving oil cylinder from the rear chamber of the auxiliary oil cylinder for returning the
piston.

[0023] Preferably, the front end of the auxiliary oil cylinder for returning the piston is connected to an end cover of the
auxiliary oil cylinder having holes via fastening means, such as screw connection or threaded connection. Or the front
end of the cylinder body forms a radially inward step and the rear end is connected to the rear closure board of the
driving oil cylinder together. In this case, the oil port of the auxiliary cylinder is arranged inside the rear closure board of
the driving oil cylinder so as to realize oil inlet or oil return to the rear chamber through the oil port of the auxiliary cylinder.
[0024] In order to movably arrange the auxiliary oil cylinder piston in the auxiliary oil cylinder for returning the piston
so as to realize oil inlet during working state through the oil port of the auxiliary cylinder or to realize oil return when the
concrete piston is returned, the oil port of the auxiliary cylinder is connected to the working oil port of the reversing valve,
and the oil inlet of the reversing valve is connected to the pressure oil source via one-way valve, and the oil return port
thereof is connected to the oil return tank. The reversing valve is preferably a two-position three way valve.

[0025] In a preferable embodiment, the rear end of the auxiliary oil cylinder for returning the piston is connected to the
rear closure board of the driving oil cylinder via threaded connection. In particular, the auxiliary oil cylinder for returning
the piston includes a big outer diameter section, a middle outer diameter section and a small outer diameter section at
the rear end, wherein a mounting groove for seal ring is formed on the big outer diameter section, the middle outer
diameter section is a section with threaded, and the small outer diameter section is a section without threaded. The rear
closure board is provided with a big inner diameter section, a small inner diameter section with threaded and a small
inner diameter section without threaded which correspond to the big outer diameter section, the middle outer diameter
section and the small outer diameter section respectively.

[0026] The present invention also relates to a concrete pumping system, which includes two concrete pumping struc-
tures as described above.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]
Fig. 1 shows the technical solution using an intermediate connection rod in the prior art;

Fi

g. 2 shows the technical solution without an intermediate connection rod in the prior art;

Fig. 3 schematically shows the first embodiment of the present invention;

Fig. 4 schematically shows the second embodiment of the present invention;

Fig. 5 schematically shows the third embodiment of the present invention;

Fig. 6 schematically shows the auxiliary piston rod shown in Fig. 5;

Fig. 7 schematically shows the piston rod of the driving oil cylinder shown in Fig. 5;

Fig. 8 schematically shows the driving oil cylinder piston shown in Fig. 5;

Fig. 9 schematically shows the auxiliary oil cylinder for returning the piston shown in Fig. 5;

Fig. 10 schematically shows the locking washer shown in Fig. 5.
DETAILED DESCRIPTION OF THE PRESENT INVENTION
[0028] The first embodiment of the present invention is shown in Fig. 3, wherein the concrete pumping structure
comprises a conveying cylinder 1, a concrete piston 2, a water tank 3, a driving oil cylinder 4, a piston rod 5 of the driving
oil cylinder, an auxiliary piston rod 6, an auxiliary oil cylinder 7 for returning the piston, an oil tank 8, a one-way valve 9,
a reversing valve 10, a rear closure board 11 of the driving oil cylinder, an auxiliary oil cylinder piston 12, and an end
cover 13 of the auxiliary oil cylinder. The piston rod 5 of the driving oil cylinder reciprocates under the control of a reversing
control means of the concrete pump. Since the key point of the present invention lies in the improvement about the

replacement of the concrete piston, it will not be explained in detail how the piston rod 5 of the driving oil cylinder
reciprocates under the control of the reversing control means of the concrete pump (not shown) in normal situation.
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[0029] In this embodiment, the concrete piston 2 is arranged in the conveying cylinder 1 and its rear end is directly
connected to the front end of the piston rod 5 of the driving oil cylinder through locking pieces such as cutting ferrules
(or bolts). An opening 14 is provided at the rear end of the piston rod 5 of the driving oil cylinder, and the piston rod 5
of the driving oil cylinder realizes the position restriction in such a way that the front end of the auxiliary oil cylinder piston
rod 6 abuts against the bottom of the opening 14. The size of the opening 14 is designed to be capable of containing
the auxiliary oil cylinder 7 for returning the piston. Preferably, the size of the opening 14 is designed to be not less than
the outer diameter of the auxiliary oil cylinder 7 for returning the piston.

[0030] In this embodiment, the auxiliary oil cylinder 7 for returning the piston is located inside the driving oil cylinder
4, the auxiliary oil cylinder piston 12 is movably arranged in the auxiliary oil cylinder 7 for returning the piston so as to
realize oil inlet during working state or oil return when the piston is returned, through the oil port 15 of the auxiliary
cylinder. The front end of the auxiliary oil cylinder 7 for returning the piston is assembled with the end cover 13 of the
auxiliary oil cylinder via fastening pieces such as bolts, and the rear end thereof is welding to the rear closure board 11
of the driving oil cylinder, and the rear chamber thereof is connected to a pressure oil source through the oil port 15 of
the auxiliary cylinder. As shown in figures, the oil port 15 of the auxiliary cylinder is connected to the working oil port of
the reversing valve, and the oil inlet of the reversing valve is connected to the pressure oil source via the one-way valve
9, and the oil return port thereof is connected to the oil tank 8.

[0031] The auxiliary piston rod 6 is designed as a step structure having a big diameter portion 64, a middle diameter
portion 63 and a small diameter portion 62, wherein there is a certain gap left between the big diameter portion and the
opening so that under the condition of ensuring the enough contact area between the auxiliary piston rod and the opening,
the hydraulic oil between the auxiliary piston rod and the opening can flow easily when they approach each other. The
middle diameter portion has a size matching the diameter of the hole on the end cover 13 of the auxiliary oil cylinder,
and the small diameter portion is suitable for making the auxiliary oil cylinder piston 12 sleeve on this portion. The
auxiliary oil cylinder piston 12 is sleeved on the auxiliary piston rod 6, and its left end is subjected to position restriction
by means of the step between the middle diameter portion and the small diameter portion, and its right end is subjected
to position restriction by means of the retaining ring 16 so that the auxiliary oil cylinder piston 12 can be sleeved on the
auxiliary piston rod 6 securely. The auxiliary oil cylinder piston 12 separates the rear chamber of the driving oil cylinder
4 from the rear chamber of the auxiliary oil cylinder 7 for returning the piston and a seal separation between these two
rear chambers is realized by means of an additional seal ring arranged on the auxiliary oil cylinder piston 12.

[0032] The working principle of the embodiment is: in normal operation, the pressure oil enters into the rear chamber
of the auxiliary oil cylinder 7 for returning the piston through the one-way valve 9 and the reversing valve so that the
auxiliary oil cylinder piston 12 is pushed to the end cover 13 of the auxiliary oil cylinder. The hydraulic oil cannot flow
out of the rear chamber of the auxiliary oil cylinder 7 for returning the piston due to the locking of the one-way valve 9,
therefore the auxiliary oil cylinder piston 12 cannot move backward. As soon as the bottom wall of the opening 14 of the
piston rod 5 of the driving oil cylinder contacts the auxiliary piston rod 6, it will be blocked by the auxiliary piston rod 6
to keep the concrete piston 2 in the working position. When the concrete piston 2 is needed to be replaced or cleaned,
the reversing valve 10 is controlled to change direction so that the auxiliary oil cylinder 7 for returning the piston is
communicated with the oil tank 8 and thereby the hydraulic oil can flow out freely. When the piston rod 5 of the driving
oil cylinder is moved backward through jog operation, due to without the locking of the one-way valve 9, the piston rod
5 of the driving oil cylinder pushes the auxiliary piston rod 6 backward and drives the auxiliary oil cylinder piston 12 to
move backward till to the front end of the rear closure board 11 of the driving oil cylinder, the opening 14 of the piston
rod of the driving oil cylinder may further surround the outer diameter of the auxiliary oil cylinder 7 for returning the piston
and the concrete piston 2 returns into the water tank 3. Then the cover of the water tank can be opened in order to
directly wash or replace the concrete piston 2. After washing or replacing the concrete piston 2, the cover of the water
tank is closed and then the reversing valve 10 is controlled to change direction so that the rear chamber of the auxiliary
oil cylinder 7 for returning the piston is communicated with the pressure oil source through the reversing valve 10 and
the one-way valve 9. The pressure oil enters into the rear chamber of the auxiliary oil cylinder 7 for returning the piston
through the one-way valve 9 and the reversing valve 10 so that the auxiliary oil cylinder piston 12 is again pushed to the
end cover 13 of the auxiliary oil cylinder. Due to the locking function of the one-way valve 9, the hydraulic oil is not able
to flow out of the rear chamber of the auxiliary oil cylinder 7 for returning the piston, and the auxiliary oil cylinder piston
12 cannot move backward. When the bottom wall of the opening 14 of the piston rod 5 of the driving oil cylinder contacts
the front end of the auxiliary piston rod 6, the piston rod 5 is blocked by the auxiliary piston rod 6 to keep the concrete
piston 2 in the normal working position once again.

[0033] The second embodiment of the present invention is shown in Fig. 4. The difference between Fig. 4 and Fig. 3
only lies in: the front end of the auxiliary piston rod 6 is connected to the bottom wall of the opening 14, and the rear end
thereof pushes the auxiliary oil cylinder piston 12 to move at the piston-return state. Here the word "connection" means
detachable connection or "integral connection". In this situation, the size of the opening is greater than the outer diameter
of the auxiliary oil cylinder for returning the piston. In this case, when the concrete piston is replaced, the opening of the
piston rod of the driving oil cylinder may further surround the outer diameter of the auxiliary oil cylinder for returning the
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piston and the piston rod can continue to return to ensure that the concrete piston can return into the water tank smoothly.
In this way it is effectively ensured that the length of the whole concrete pumping structure is reduced.

[0034] The corresponding working principle is as follows. In normal operation, the pressure oil enters into the rear
chamber of the auxiliary oil cylinder 7 for returning the piston through the one-way valve 9 and the reversing valve so
that the auxiliary oil cylinder piston 12 is pushed to the end cover 13 of the auxiliary oil cylinder. The hydraulic oil cannot
flow out of the rear chamber of the auxiliary oil cylinder 7 for returning the piston due to the locking of the one-way valve
9, so the auxiliary oil cylinder piston 12 cannot move backward. When the auxiliary piston rod 6 connecting with the
piston rod 5 of the driving oil cylinder together contacts the auxiliary oil cylinder piston 12, the piston rod 5 will be blocked
by the auxiliary oil cylinder piston 12 to keep the concrete piston 2 in the working position. When the concrete piston 2
is needed to be replaced or cleaned, the reversing valve 10 is controlled to change direction so that auxiliary oil cylinder
7 for returning the piston is communicated with the oil tank 8 and thereby the hydraulic oil can flow out freely. When the
piston rod 5 of the driving oil cylinder is moved backward by jog operation, due to without the locking of the one-way
valve 9, the piston rod 5 of the driving oil cylinder and the auxiliary piston rod 6 connecting with it move backward together,
therefore the auxiliary piston rod 6 drives the auxiliary oil cylinder piston 12 to move backward till to the front end of the
rear closure board 11 of the driving oil cylinder, the opening 14 of the piston rod of the driving oil cylinder may further
surround the outer diameter of the auxiliary oil cylinder 7 for returning the piston and the piston rod 5 can continue to
return to make the concrete piston 2 return into the water tank 3, then the cover of the water tank can be opened to
directly wash or replace the concrete piston 2. After washing or replacing the concrete piston 2 is finished, the cover of
the water tank is closed and the reversing valve 10 is controlled to change direction so that the rear chamber of the
auxiliary oil cylinder 7 for returning the piston is communicated with the pressure oil source through the reversing valve
10 and the one-way valve 9. The pressure oil enters into the rear chamber of the auxiliary oil cylinder 7 for returning the
piston through the one-way valve 9 and the reversing valve 10 so that the auxiliary oil cylinder piston 12 is pushed to
the end cover 13 of the auxiliary oil cylinder again. Due to the locking of the one-way valve 9, the hydraulic oil is not able
to flow out of the rear chamber of the auxiliary oil cylinder 7 for returning the piston, and the auxiliary oil cylinder piston
12 cannot move backward. As soon as the auxiliary piston rod 6 of the piston rod 5 of the driving oil cylinder contacts
the auxiliary oil cylinder piston 12, it will be blocked so as to keep the concrete piston 2 in the working position once again.
[0035] It should be noted thatin the first and second embodiments of the present invention, the piston rod of the driving
oil cylinder is connected to the driving oil cylinder piston by a clip key.

[0036] The third embodiment of the present invention is shown in Fig. 5. The difference between Fig. 5 and Fig. 4 lies
in: the front end of the auxiliary piston rod 6 is threaded- connected to the bottom wall of the opening 14. As shown in
Fig. 6, a threaded mounting hole 51 is arranged at the bottom wall of the opening 14. The auxiliary piston rod is provided
with an outer threaded portion 61 which is able to be screwed into said threaded mounting hole 51. The main body
section 61 of the auxiliary piston rod 6 abuts against the auxiliary oil cylinder piston 12. The length of the threaded
mounting hole 51 is smaller than the depth of outer threaded portion 61 on the piston rod of the driving oil cylinder, so
as to ensure the step at the threaded end of the auxiliary piston rod can contact the bottom of the end hole of the piston
rod of the driving oil cylinder when the auxiliary piston rod is screwed; it makes the screwing of the auxiliary piston rod
easier to have two planes which are processed symmetrically on the right side.

[0037] Fig. 5 also shows an alternative connection mode between the driving oil cylinder piston 17 and the piston rod
5 of the driving oil cylinder as well as an alternative design for the auxiliary oil cylinder 7 for returning the piston, and an
alternative connection mode between the auxiliary oil cylinder 7 for returning the piston and the rear closure board 11
of the driving oil cylinder.

[0038] Referring to Figs. 5, 7 and 8, it can be noted clearly that the alternative connection mode between the driving
oil cylinder piston 17 and the piston rod 5 of the driving oil cylinder as well as the corresponding design for the driving
oil cylinder piston 17 and the piston rod 5 of the driving oil cylinder. The piston rod 5 of the driving oil cylinder 4 is
threaded-connected to the driving oil cylinder piston 17. A thread locking washer 18 is used for looseness-proof of the
piston rod 5 of the driving oil cylinder 4 and the driving oil cylinder piston 17. The structures of the piston rod 5 of the
driving oil cylinder 4 and the driving oil cylinder piston 17 are as shown in Figs. 7 and 8. The portion on the piston rod
5 of the driving oil cylinder 4 which is connecting with the driving oil cylinder piston 17 is successively configured as a
big outer diameter portion 52, a middle outer diameter portion 53 and a small outer diameter portion 54 on which the
outer thread 55 is provided; the driving oil cylinder piston 17 correspondingly has a big inner diameter portion 171 and
a small inner diameter portion 172, wherein the big inner diameter portion 171 cooperates with the middle outer diameter
portion 53, and the inner thread 173 is provided on the inner circumference of the small inner diameter portion 172 to
cooperate with the outer thread on the small outer diameter portion 54.

[0039] Referring to Fig. 7, the big outer diameter portion 52 not only serves as position-restrictor to the driving oil
cylinder piston, but also can reduce the force subjected by the outer thread 55 in the right direction. The middle outer
diameter portion 53 is provided with two grooves for mounting seal rings.

[0040] Referring to Fig. 8, the first mounting groove 173 for mounting a seal ring and the second mounting groove
174 for mounting a guide belt are provided on the outer circumference of the small inner diameter portioning 172.
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[0041] The structure of the thread locking washer 18 refers to Fig. 10. It takes advantage of the double nuts anti-
loosening method to against the loosening of the driving oil cylinder piston. The planes at both sides facilitate the
tightening of the thread locking washer 18.

[0042] Fig. 9 schematically shows the auxiliary oil cylinder for returning the piston in Fig. 5. The rear end of the auxiliary
oil cylinder 7 for returning the piston is threaded connected to the rear closure board 11 of the driving oil cylinder. The
auxiliary oil cylinder 7 for returning the piston includes a big outer diameter section 72, a middle outer diameter section
73 and a small outer diameter section 74 at the rear end, wherein a mounting groove 75 for a seal ring is formed on the
big outer diameter section 72, the middle outer diameter section 73 is a section with threaded portion, and the small
outer diameter section 74 is a section without threaded portion. The rear closure board 11 of the driving oil cylinder has
a cylinder shape and is provided with a big inner diameter section 111, a small inner diameter section 112 with threaded
portion and a small inner diameter section 113 without threaded portion which correspond to the big outer diameter
section 72, the middle outer diameter section 73 and the small outer diameter section 74 respectively. As an alternative,
the rear end of the auxiliary oil cylinder 7 for returning the piston can also be welded to the rear closure board 11 of the
driving oil cylinder.

Reference amount

[0043]
1’ concrete piston 2 intermediate connection rod
3 piston rod of the driving oil cylinder
1" conveying cylinder 2" concrete piston
3" cutting ferrule 4" piston rod of the driving oil cylinder
5" water tank 6" driving oil cylinder
7™ front retaining ring 8" position limited piston
9" position limit piston cylinder 10" oil tank
11" one-way valve 12" reversing valve
1 conveying cylinder 2 concrete piston
3 water tank 4 driving oil cylinder
5 piston rod of the driving oil cylinder 6 an auxiliary piston rod,
7 auxiliary oil cylinder for returning the piston 8 oil tank
9 one-way valve 10 reversing valve
11 rear closure board of the driving oil cylinder 12 auxiliary oil cylinder piston
13 end cover of the auxiliary oil cylinder 14 opening
15 oil port of the auxiliary cylinder 16 retaining ring
17 driving oil cylinder piston 18 thread locking washer
51 threaded mounting hole 52 big outer diameter section
53 middle outer diameter section 54 small outer diameter section
55 outer thread
61 outer threaded portion on the piston rod of the driving oil
cylinder
62 small diameter portion 63 middle diameter portion
64 big diameter portion 65 main body section
71 radially inward step 72 big outer diameter section
73 middle outer diameter section 74 small outer diameter section
111 big inner diameter section portion threaded 112 small inner diameter section with
113 small inner diameter section
171 big inner diameter portion 172 small inner diameter distribute
173 inner thread 174 the second mounting groove
Claims

1. A concrete pumping structure comprising a conveying cylinder (1), a water tank (3) and a driving oil cylinder (4), the
conveying cylinder (1) is provided with a concrete piston (2), a piston rod (5) of the driving oil cylinder (4) drives the
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concrete piston (2) to reciprocate in the conveying cylinder (1) during pumping process, wherein the water tank (3)
is located between the conveying cylinder (1) and the driving oil cylinder (4), characterized in that, further comprises
an auxiliary oil cylinder (7) for returning the piston, the auxiliary oil cylinder (7) is located inside the driving oil cylinder
(4) atthe end of the driving oil cylinder (4), and a moveable auxiliary oil cylinder piston (12) is arranged in the auxiliary
oil cylinder (7) for returning the piston so as to restrict the piston rod (5) to bring the concrete piston back to the
water tank (3) during working or allow the piston rod (5) to bring the concrete piston back to the water tank (3) during
returning the concrete piston.

The concrete pumping structure according to claim 1, characterized in that, an opening (14) is arranged at the
rear end of the piston rod (5) of the driving oil cylinder; and the opening (14) is configured as being able to receive
the auxiliary oil cylinder (7) for returning the piston; an auxiliary piston rod (6) is arranged between the opening (14)
and the auxiliary oil cylinder piston (12).

The concrete pumping structure according to claim 2, characterized in that, the position of the bottom wall of the
opening (14) is closer to the water tank (3) than the driving oil cylinder piston (17) in the axial direction.

The concrete pumping structure according to any one of claims 2-3, characterized in that, the rear end of the
auxiliary piston rod (6) is connected to the auxiliary oil cylinder (12), and the piston rod (5) of the driving oil cylinder
restricts the position during working in such a way that the front end of auxiliary piston rod (6) abuts against the
bottom wall of the opening (14); the piston is returned by an additional stroke of the auxiliary oil cylinder (7) for
returning the piston by receiving the auxiliary oil cylinder (7) for returning the piston in the opening (14) during
returning the concrete piston.

The concrete pumping structure according to claim 4, characterized in that, the auxiliary piston rod (6) has a small
diameter portion (62), a middle diameter portion (63) and a big diameter portion (64), the small diameter portion
(62) is suitable for making the auxiliary oil cylinder piston (12) sleeve on this small diameter portion, the middle
diameter portion (63) is suitable to insert into the auxiliary oil cylinder body, a certain gap is made between the big
diameter portion (64) and the opening (14), and the size of this gap is so designed to ensure the enough contact
area between the auxiliary piston rod (6) and the opening (14), the hydraulic oil between the auxiliary piston rod
and the opening flows easily when the auxiliary piston rod and the opening approach each other; the auxiliary oil
cylinder piston (12) is sleeved on the small diameter portion (62) of the auxiliary piston rod (6) with the left end being
position-restricted by the middle diameter portion (62) and the right end being position-restricted by the retaining
ring (16).

The concrete pumping structure according to any one of claims 2-3, characterized in that, the front end of the
auxiliary piston rod (6) is connected to the bottom wall of the opening (14) and the position is restricted during
operation in such a way that the rear end of auxiliary piston rod (6) abuts against the auxiliary oil cylinder piston
(12); the concrete piston is returned by an additional stroke of the auxiliary oil cylinder (7) for returning the piston
due to the opening (14) receive the auxiliary oil cylinder (7) for returning the piston.

The concrete pumping structure according to claim 6, characterized in that, a threaded mounting hole (51) is
arranged at the bottom wall of the opening (14); the auxiliary piston rod (6) is provided with outer threaded section
(61) which is able to be screwed into said threaded mounting hole (51).

The concrete pumping structure according to any one of claims 2-3, characterized in that, the piston rod (5) of the
driving oil cylinder (4) is connected to the driving oil cylinder piston (17) through clip key.

The concrete pumping structure according to any one of claims 2-3, characterized in that, the piston rod (5) of the
driving oil cylinder (4) is threaded connected to the driving oil cylinder piston (17).

The concrete pumping structure according to claim 9, characterized in that, a thread locking washer (18) is used
for looseness-proof of the piston rod (5) of the driving oil cylinder (4) and the driving oil cylinder piston (17).

The concrete pumping structure according to claim 10, characterized in that, the portion connected to the driving
oil cylinder piston (17) on the piston rod (5) of the driving oil cylinder (4) is successively provided with a big outer
diameter portion (52), a middle outer diameter portion (53) and a small outer diameter portion (54) on which the
outer thread (55) is provided; the driving oil cylinder piston (17) correspondingly has a big inner diameter portion
(171) and a small inner diameter portion (172), wherein the big inner diameter portion (171) cooperates with the
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middle outer diameter portions (53), and inner thread (173) is provided on the inner circumference of the small inner
diameter portion (172) to cooperate with the outer thread on the small outer diameter portion (54).

The concrete pumping structure according to claim 11, characterized in that, at least one annular groove for
mounting seal ring is provided on the middle outer diameter portion (53) of the piston rod (5).

The concrete pumping structure according to claim 11, characterized in that, a first mounting groove (173) for
mounting seal ring and a second mounting groove (174) for mounting guide belt are provided on the outer circum-
ference of the small inner diameter portion (172).

The concrete pumping structure according to any one of claims 1-3, characterized in that, a seal ring is provided
on the outer circumference surface of the auxiliary oil cylinder piston (12) to separate the rear chamber of the driving
oil cylinder (4) from the rear chamber of the auxiliary oil cylinder (7) for returning the piston.

The concrete pumping structure according to any one of claims 1-3, characterized in that, the front end of the
cylinder body of the auxiliary oil cylinder (7) for returning the piston is connected to an end cover (13) of the auxiliary
oil cylinder with holes, or the front end of the cylinder body forms an radially inward step (71), the rear end is
connected to the rear closure board (11) of the driving oil cylinder together.

The concrete pumping structure according to any one of claims 1-3, characterized in that, the auxiliary oil cylinder
piston (12) makes oil in through an oil port (15) of the auxiliary cylinder to restrict the piston rod (5) to bring the
concrete piston back to the water tank (3) during working or allow the piston rod (5) to bring the concrete piston
back to the water tank (3) during returning the concrete piston.

The concrete pumping structure according to claim 16, characterized in that, the oil port (15) of the auxiliary cylinder
is arranged in the rear closure board (11) of the driving oil cylinder.

The concrete pumping structure according to claim 16, characterized in that, the oil port (15) of the auxiliary cylinder
is connected to the working oil port of the reversing valve, and the oil inlet of the reversing valve is connected to the
pressure oil source via one-way valve (9), and the oil return port thereof is connected to the oil return tank (8).

The concrete pumping structure according to claim 15, characterized in that, the rear end of the auxiliary oil cylinder
(7) for returning the piston is threaded connected to the rear closure board (11) of the driving oil cylinder.

The concrete pumping structure according to claim 19, characterized in that, the auxiliary oil cylinder (7) for returning
the piston includes a big outer diameter section (72), a middle outer diameter section (73) and a small outer diameter
section (74) at the rear end, wherein a mounting groove (75) for seal ring is formed on the big outer diameter section
(72), the middle outer diameter section (73) is a section with thread, and the small outer diameter section (74) is a
section without thread; the rear closure board (11) is provided with a big inner diameter section (111), a small inner
diameter section (112) with thread and a small inner diameter section (113) without thread which correspond to the
big outer diameter section (72), the middle outer diameter section (73) and the small outer diameter section (74)
respectively.

A concrete pumping system, comprising two concrete pumping structures according to any one of claims 1-20.

10
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