
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

76
7 

71
4

A
1

TEPZZ 7677_4A_T
(11) EP 2 767 714 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
20.08.2014 Bulletin 2014/34

(21) Application number: 12827681.3

(22) Date of filing: 13.08.2012

(51) Int Cl.:
F04B 15/02 (2006.01) F04B 53/00 (2006.01)

(86) International application number: 
PCT/CN2012/080041

(87) International publication number: 
WO 2013/029465 (07.03.2013 Gazette 2013/10)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 31.08.2011 CN 201110254690

(71) Applicant: Zhengzhou Yian Machinery Co., Ltd.
High & New Technology District
Zhengzhou,
Henan 450007 (CN)

(72) Inventor: YU, Ziqiang
Zhengzhou
Henan 450007 (CN)

(74) Representative: Intès, Didier Gérard André et al
Cabinet Beau de Loménie 
158, rue de l’Université
75340 Paris Cedex 07 (FR)

(54) GLASS PLATE FOR CONCRETE CONVEYING PUMP

(57) Disclosed in the present invention is a glass
plate for a concrete conveying pump which comprises a
steel base(2) with two feeding through holes(1), the end
face of the steel base(2) is embedded and welded with
a wear-resistant material slide joint surface(3); shear
rings(4) are assembled in the two feeding through holes
(1) of the steel base(2), and are provided with openings;
grooves(5) are formed on inner circular faces of the feed-
ing through holes(1); and outer circular faces of the shear
rings(4) are provided with flanges(6) matched with the
grooves(5). By the structure, a flange ring at one end of
each shear ring(4) and countersunk holes for accommo-
dating the shear rings(4) on the steel base(2) are elimi-
nated, and the interference of sealing grooves on the end
face of the steel base(2) and the countersunk holes for
accommodating the shear rings on the steel base(2) is
avoided. Along the axis direction, a central parting plane
of a shear ring(4) is taken as a symmetrical plane, the
grooves(5) and the flanges(6) are symmetrical about the
symmetrical plane, thus allowing the shear ring(4) to be
utilized twice by the positive and negative surfaces.
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Description

Field of the Invention

[0001] The present invention relates to a glass plate
for a concrete conveying pump.

Description of the Prior Art

[0002] Existing glass plates for concrete conveying
pumps comprise a steel base with two feeding through
holes thereon, the end face of the steel base is embedded
and welded with a wear-resistant material slide joint sur-
face, and shear rings are assembled in the two feeding
through holes of the steel base. In the Chinese Patent
Authorized Publication No. CN201582092 U, shear rings
are assembled in two feeding through holes of the steel
base, one end of each shear ring is provided with a flange
ring that is accommodated in a countersunk hole of the
steel base. During use, the flange ring is pressed tightly
in the countersunk hole by the assembly pressure be-
tween the steel base and the external conveying pump
such that the shear ring will not become loose or turn and
fall off in operations. On some steel bases, however, in-
terference could take place between the countersunk
holes for accommodating the shear rings and sealing
grooves on the end face thereof. Moreover, the assembly
and disassembly thereof are relatively inconvenient. In
addition, such a sear ring only has one face thereof uti-
lized, which is a waste.

Summary of the Invention

[0003] The object of the present invention is to provide
a glass plate for a concrete conveying pump, eliminate
countersunk holes for accommodating the shear rings
and a flange ring at one end of each shear ring, avoid
the interference of sealing grooves on the end face of
the steel base and the countersunk holes for accommo-
dating the shear rings thereon, and achieve convenient
assembly and disassembly.
[0004] To attain the above object, the glass plate for a
concrete conveying pump according to the present in-
vention comprises a steel base with two feeding through
holes thereon, the end face of the steel base is embedded
and welded with a wear-resistant material slide joint sur-
face, shear rings are assembled in the two feeding
through holes of the steel base, which are provided with
openings, grooves are formed on inner circular faces of
the feeding through holes, and outer circular faces of the
shear rings are provided with flanges matched with the
grooves.
[0005] With the structure according to the present in-
vention, the flange ring on the shear ring is eliminated
and the interference of sealing grooves on the end face
of the steel base and the countersunk holes for accom-
modating the shear rings thereon is avoided, leading to
convenient assembly and disassembly. At the same time,

the engagement of the grooves and the flange can ef-
fectively prevent displacement of the shear ring along
the axial direction of the feeding through hole.
[0006] Along the axial direction, a centrally dividing
plane of the shear ring is taken as a symmetry plane, and
the grooves and the flanges are symmetrically arranged
with respect to the symmetry plane.
[0007] With such a structure, the front of shear ring can
be reversed to become the back, which is re-assembled
in the feeding through hole for use, i.e. two end faces of
the shear ring can be utilized, which doubles the service
life of the shear ring relative to the past.
[0008] In such a structure, the structure of grooves and
flange is simple, which facilitates design, processing and
production.
[0009] The groove comprises at least one groove arc
segment in the circumferential direction, the flange
matches the groove and comprises the same number of
flange arc segments as that of the groove arc segments.
[0010] Such a structure replaces continuous grooves
and flanges with discontinuous grooves and flanges,
which can prevent the shear ring from turning circumfer-
entially.
[0011] The cross-sectional shape of the grooves and
flanges is rectangular, which can improve the precision
of axial positioning of the shear ring.
[0012] An expansion device is provided at the opening
of the shear ring.
[0013] When the shear ring is placed in the feeding
through hole, the expansion of the expansion device in-
creases the diameter of the shear ring such that the shear
ring is more reliably pressed tight onto the inner wall of
the feeding through hole, which ensures that the shear
ring will not become loose during operations.
[0014] The expansion device is composed of two mu-
tually matching expansion wedge blocks, and two side
surfaces of the two expansion wedge blocks that match
with the shear ring are both parallel to the axis of the
shear ring.
[0015] With such a structure, when the shear ring is
reversed and installed on the feeding through hole, the
two expansion wedge blocks can still match with the
opening of the shear ring such that the shear ring with
the expansion device can also be used twice with its front
and back.
[0016] The steel base is provided with radial holes that
are open to the feeding through holes, a screw is provided
within the radial hole, and a screw hole is formed on one
of the expansion wedge blocks for threaded connection
with the screw.
[0017] The above structure can ensure that the shear
ring will not turn during operations and at the same time,
is favorable for assembly and disassembly of the expan-
sion wedge blocks.
[0018] The steel base is provided with a guide lifting
groove that is open to the feeding through hole, and a
guide ear that matches with the guide lifting groove is
provided on one of the expansion wedge blocks.
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[0019] During operations, the guide lifting groove can
limit the circumferential position of the expansion wedge
block by means of the guide ear therein, thereby ensuring
that the shear ring will not turn during operations.
[0020] The steel base is provided with radial holes that
are open to the feeding through holes, a screw is provided
within the radial hole for fixing the shear ring, thereby
ensuring that the shear ring will not turn during opera-
tions.

Brief Description of the Drawings

[0021]

Fig. 1 illustrates the 3-D structure of Example I of the
present invention;

Fig. 2 illustrates the 3-D structure of the combination
of a shear ring, an expansion wedge block and a
screw in Example I;

Fig. 3 is an exploded local cross-sectional view of
the 3-D structure of Example I;

Fig. 4 illustrates the 3-D structure of Example II;

Fig. 5 is an exploded local cross-sectional view of
the 3-D structure of Example II;

Fig. 6 illustrates the 3-D structure of Example III;

Fig. 7 illustrates the 3-D structure of the combination
of a shear ring, and big and small expansion wedge
blocks in Example III;

Fig. 8 is an exploded local cross-sectional view of
the 3-D structure of Example III;

Fig. 9 illustrates the 3-D structure of Example IV;

Fig. 10 is an exploded local cross-sectional view of
the 3-D structure of Example IV;

Fig. 11 is an enlarged view of the shear ring part in
Fig. 3;

Fig. 12 is an enlarged view of the steel base part in
Fig. 3;

Fig. 13 is an enlarged view of the steel base part in
Fig. 8;

Fig. 14 is an enlarged view of the base part in Fig. 10.

Detailed Description of Specific Embodiments

Example I

[0022] As shown in Fig. 1, Fig. 2, Fig. 3, Fig. 11 and
Fig. 12, the glass plate for a concrete conveying pump
according to the present invention comprises a steel base
2 with two feeding through holes 1 thereon, the end face
of the steel base 2 is embedded and welded with a wear-
resistant material slide joint surface 3, shear rings 4 are
assembled in the two feeding through holes 1 of the steel
base 2, the shear rings 4 are provided with openings,
and an expansion device is provided at the opening of
the shear ring 4. Grooves 5 are formed on inner circular
faces of the feeding through holes 1, and outer circular
faces of the shear rings 4 are provided with flanges 6
matched with the grooves 5.
[0023] Along the axial direction, a centrally dividing
plane of the shear ring 4 is taken as a symmetry plane
(the symmetry plane evenly divides the shear ring 4 into
two parts with the thickness of each part being one half
of the thickness of the entire shear ring 4), and the
grooves 5 and the flanges 6 are symmetrically arranged
with respect to the symmetry plane.
[0024] The cross-sectional shape of each of the
grooves 5 and each of the flanges 6 is preferably mutually
matching rectangle, or mutually matching triangle, trap-
ezoid, semicircle, or other shapes.
[0025] The number of the grooves 5 and the flanges 6
each may be one, two, three or more.
[0026] All of the grooves 5 and the flanges 6 are con-
tinuous circumferentially.
[0027] The expansion device is composed of an ex-
pansion wedge block 7, and two inclined side surfaces
7C of the expansion wedge block 7 are provided with a
V-shaped guide groove 8. The steel base 2 is provided
with a radial hole 9 that is open to the feeding through
hole 1, a screw 15 is provided within the radial hole 9,
and one end of the shear ring 4 is formed with a screw
hole 16 for threaded connection with the screw 15. Tight-
ening holes 11 are formed at the openings of the two end
faces of the shear ring 4 for using an internal caliper to
assemble and disassemble.
[0028] Wherein, the inner holes and end faces of the
shear ring 4 are coated with a wear-resistant material to
improve the service life of the shear ring 4.

Example II

[0029] As shown in Fig. 4 and Fig. 5, this example is
different from Example I in that the cross-sectional shape
of the groove 5 and the flange 6 is rectangular and there
are one groove 5 and one flange 6. The groove 5 com-
prises at least one groove arc segment in the circumfer-
ential direction, the flange 6 matches the groove 5 and
comprises the same number of flange arc segments as
that of the groove arc segments. The expansion device
is composed of two mutually matching expansion wedge
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blocks 7A and 7B, one big and one small, and two side
surfaces 7C of the two expansion wedge blocks 7A and
7B that match with the shear ring 4 are both parallel to
the axis of the shear ring 4. A V-shaped guide groove 8
is formed on the side surfaces 7C of the two expansion
wedge blocks 7A and 7B and the side surfaces 4C of the
openings of the shear ring 4 for mutual match. The big
expansion wedge block 7A is provided with a flange 7D
for matching with the groove 5. The small expansion
wedge block 7B thereof is relatively long before the as-
sembly, and the extra part is removed with a polishing
machine after assembly, as shown in Fig. 5.

Example III

[0030] As shown in Fig. 6 to Fig. 8 and Fig. 13, this
example is different from Example II in that there are two
grooves 5 and two flanges 6, which are the first groove
5A, the second groove 5B, the first flange 6A and the
second flange 6B, respectively. All of the grooves 5A, 5B
and the flanges 6A, 6B are continuous circumferentially.
The expansion device is composed of two expansion
wedge blocks 7A and 7B, one big and one small, and
two side surfaces 7C of the two expansion wedge blocks
7A and 7B that match with the shear ring 4 are both par-
allel to the axis of the shear ring 4. The steel base 2 is
provided with a guide lifting groove 12 that is open to the
feeding through hole 1, and the big expansion wedge
block 7A thereof is provided with a guide ear 13 that
matches with the guide lifting groove 12. A V-shaped
positioning groove 14 is formed on the side surface 7C
of the big expansion wedge block 7A that matches with
the shear ring 4, the V-shaped positioning groove 14 may
be formed only locally on the side surface 7C of the ex-
pansion wedge block 7A, or may be formed on the entire
side surface 7C of the expansion wedge block 7A as
shown in Fig. 8 to achieve the axial positioning of the
expansion wedge block 7. The side surface 7C of the
small expansion wedge block 7B that engages with the
shear ring 4 is a plane with no groove.
[0031] During assembly, an internal caliper is inserted
into the tightening hole 11 to clutch the shear ring 4 and
place it into the feeding through hole 1 of the steel base
2. The expansion wedge block 7 that has the guide ear
13 is inserted into the guide lifting groove 12 of the steel
base 2. The longer and small expansion wedge block 7B
is pushed in and the extra part is removed with a polishing
machine after assembly, as shown in Fig. 6 to Fig. 8.

Example IV

[0032] As shown in Fig. 9, Fig. 10 and Fig. 14, this
example is different from Example III in that the cross-
sectional shape of the groove 5 and the flange 6 is rec-
tangular and there are one groove 5 and one flange 6.
The side surfaces 7C of the two expansion wedge blocks
7A and 7B that match with the shear ring 4 are all planes
with no groove and parallel to the axis of the shear ring

4. The side surfaces 4C of the openings of the shear ring
4 are all planes as well. The steel base 2 is provided with
a radial hole 9 that is open to the feeding through hole
1, a screw 15 is provided within the radial hole 9, and the
big expansion wedge block 7A is formed with a screw
hole 16 for threaded connection with the screw 15. The
big expansion wedge block 7A is provided with a flange
7D for matching with the groove 5.
[0033] During assembly, an internal caliper is inserted
into the tightening hole 11 to clutch the shear ring 4 and
place it into the feeding through hole 1 of the steel base
2. The screw 15 is installed in the radial hole 9 that is
open to the feeding through hole 1 on the steel base 2
to fix the big expansion wedge block 7A. The longer and
small expansion wedge block 7B is pushed in and the
extra part is removed with a polishing machine after as-
sembly, as shown in Fig. 9 and Fig. 10.

Claims

1. A glass plate for a concrete conveying pump, com-
prising a steel base with two feeding through holes
thereon, the end face of the steel base is embedded
and welded with a wear-resistant material slide joint
surface, shear rings are assembled in the two feed-
ing through holes of the steel base, which are pro-
vided with openings, characterized in that grooves
are formed on inner circular faces of the feeding
through holes, and outer circular faces of the shear
rings are provided with flanges matched with the
grooves.

2. The glass plate for a concrete conveying pump as
set forth in Claim 1, characterized in that along the
axial direction, a centrally dividing plane of the shear
ring is taken as a symmetry plane, and the grooves
and the flanges are symmetrically arranged with re-
spect to the symmetry plane.

3. The glass plate for a concrete conveying pump as
set forth in Claim 2, characterized in that all of the
grooves and the flanges are continuous circumfer-
entially.

4. The glass plate for a concrete conveying pump as
set forth in Claim 2, characterized in that the groove
comprises at least one groove arc segment in the
circumferential direction, the flange matches the
groove and comprises the same number of flange
arc segments as that of the groove arc segments.

5. The glass plate for a concrete conveying pump as
set forth in Claim 2, characterized in that the cross-
sectional shape of the grooves and flanges is rec-
tangular.

6. The glass plate for a concrete conveying pump as

5 6 
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set forth in any one of Claims 1 to 5, characterized
in that an expansion device is provided at the open-
ing of the shear ring.

7. The glass plate for a concrete conveying pump as
set forth in Claim 6, characterized in that the ex-
pansion device is composed of two mutually match-
ing expansion wedge blocks, and two side surfaces
of the two expansion wedge blocks that match with
the shear ring are both parallel to the axis of the
shear ring.

8. The glass plate for a concrete conveying pump as
set forth in Claim 7, characterized in that the steel
base is provided with radial holes that are open to
the feeding through holes, a screw is provided within
the radial hole, and a screw hole is formed on one
of the expansion wedge blocks for threaded connec-
tion with the screw.

9. The glass plate for a concrete conveying pump as
set forth in Claim 7, characterized in that the steel
base is provided with a guide lifting groove that is
open to the feeding through hole, and a guide ear
that matches with the guide lifting groove is provided
on one of the expansion wedge blocks.

10. The glass plate for a concrete conveying pump as
set forth in any one of Claims 1 to 5, characterized
in that the steel base is provided with radial holes
that are open to the feeding through holes, a screw
is provided within the radial hole for fixing the shear
ring.
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