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(54) METHOD OF MANUFACTURING A METAL BRAIDED NET WITH A PROTRUDING THICKNESS

AND METAL BRAIDED NET MADE THEREBY

(57) A method of manufacturing a metal braided net
includes arranging a plurality of wires (1) to form a plur-
ality of pairs of wires contiguous to each other (1a, 1b, 1c,
1d). An intertwining step (S2) is proceeded to intertwine
each pair of wires (1a, 1b, 1c, 1d) a predetermined
number of turns to form an intertwining portion (11). A
displacement step (S3)is proceeded to make each pair of
wires (1a, 1b, 1c, 1d) displace relative to each other
through a predetermined distance. After an end of each

of the plurality of wires (1a-1d) has formed an inclining
portion (12), plural pairs of contiguous metal wires are
formed (1b, 1c; 1a, 1d). The intertwining and displace-
ment steps (S2, S3) are repeated to form a metal braided
net having hexagonal meshes and a predetermined size.
Then, a bending portion (2) is formed on each of the
plurality of wires (1) and protrudes outward from at least
one of an upper and a lower surfaces of the metal braided
net. A metal braided net is also disclosed.

FIG. 6
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a method of
manufacturing a metal braided net with a protruding
thickness and the metal braided net made thereby
and, more particularly, to a method of manufacturing a
metal braided net which can increase a thickness of
shotcrete to increase the strength of the structure and
a metal braided net made thereby.

2. Description of the Related Art

[0002] To avoid sliding and collapse of ordinary hill-
sides and side slopes and to increase the structural
strength of a concrete-constructed ground on a special
terrain, aroad, or a bridge, a layer of metal braided nets is
disposed on the structure and cement mortar is then
sprayed to form a structure with a sufficient strength,
thereby avoiding the hillside, the side slope, etc. from
sliding, collapsing, or cracking.

[0003] Taking a structure disposed on a hillside or a
side slope for example, a metal braided net formed by
braiding metal wires is disposed on the hillside or the
slope side, and cement mortar is sprayed onto the metal
braided net. Since the metal braided net has a small
thickness and is directly attached to the hillside or the
side slope, the cement mortar cannot have a sufficient
thickness. As a result, the strength of the structure is
insufficient to avoid cracking and collapse.

[0004] Furthermore, taking a ground structure made of
concrete, such as a road or a bridge, for example, metal
braided nets formed by braiding metal wires are disposed
on the ground, and spacer blocks are disposed between
the metal braided nets and the ground to raise the metal
braided nets and, thus, provide a larger spacing between
the metal braided nets and the ground. Therefore, the
cement mortar can be fully filled between the metal
braided nets and between the metal braided nets and
the ground. Although the strength of the structure is
enhanced, more manpower is required for disposition
of the spacer blocks during the processing, and a large
quantity of spacer blocks will result in a reduction of the
strength of the structure.

[0005] Withreferenceto FIG. 1 whichis disclosedin JP
2009-30261 entitled "METAL BRAIDED NET", a metal
wire is bent to form plural rectilinear sections 91 of a
specific length and plural V-shaped sections 92 of a
specific length. The rectilinear sections 91 of plural metal
wires are disposed in parallel at regular spacings, with an
end of each V-shaped section 92 connected to an end of
an adjacent rectilinear section 91 to form a connecting
bent portion 93, and with another V-shaped section 92
protruding from a side of the V-shaped section 92, there-
by forming a metal braided net 9.
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[0006] With reference to FIG. 2, the above metal
braided net 9 is produced by a conventional rhombic
net producing method. Specifically, a metal wire P is
wound around a mold M which rotates continuously
and delivers the metal wire P, thereby forming a metal
wire product P1 having the rectilinear sections 91 and the
V-shaped sections 92 and having a specific length. The
metal wire product P1 is braided into ametal braided net9
produced by the same method. Since the metal wires P
have to be wound around the mold M when producing the
metal braided net 9, the metal braided net 9 can only be
produced from metal wires P of a small diameter, and
adjacent metal wire products P1 forming the metal
braided net 9 can only be hooked together by the con-
necting bent portions 93. As a result, the metal braided
net9 has insufficient strength and, thus, cannot withstand
a larger pressure. Furthermore, the metal braided net 9
will be damaged in a large area even only one metal wire
product P1 is broken.

[0007] Thus, it is necessary to improve the conven-
tional metal braided net structure.

SUMMARY OF THE INVENTION

[0008] To solve the above problem, itis an objective of
the presentinvention to provide a method of manufactur-
ing a metal braided net with a protruding thickness. The
method can manufacture a metal braided net with pro-
trusions to provide the metal braided net with a larger
thickness.

[0009] Itis another objective of the presentinvention to
provide a method of manufacturing a metal braided net
with a protruding thickness to increase the strength of the
structure.

[0010] As used herein, the term "a", "an" or "one" for
describing the number of the elements and members of
the present invention is used for convenience, provides
the general meaning of the scope of the present inven-
tion, and should be interpreted to include one or at least
one. Furthermore, unless explicitly indicated otherwise,
the concept of a single component also includes the case
of plural components.

[0011] A method of manufacturing a metal braided net
with a protruding thickness according to the present
invention includes: arranging a plurality of wires to form
a plurality of pairs of wires contiguous to each other;
proceeding with an intertwining step to intertwine each
pair of wires contiguous to each other a predetermined
number of turns to form an intertwining portion; proceed-
ing with a displacement step to make each pair of wires
contiguous to each other to displace relative to each other
through a predetermined distance, where after an end of
each of the plurality of wires has formed an inclining
portion, plural pairs of contiguous metal wires are formed;
repeating the intertwining step and the displacement step
to form a metal braided net which has hexagonal meshes
and a predetermined size; and forming a bending portion
on each of the plurality of wires forming the metal braided
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net, with the bending portion protruding outward from at
least one of an upper surface and a lower surface of the
metal braided net.

[0012] A metal braided net according to the present
invention includes a plurality of wires and a plurality of
bending portions. The plurality of wires is intertwined with
each other to form a plurality of intertwining portions. The
metal braided net has an upper surface and a lower
surface opposite to the upper surface. The plurality of
bending portions is formed on the plurality of wires. The
plurality of bending portions protrudes from atleast one of
the upper surface and the lower surface of the metal
braided net.

[0013] Therefore, in the method of manufacturing a
metal braided net with a protruding thickness according
to the present invention, by continuously repeating the
intertwining step to produce the metal braided net, the
meshes of the metal braided net can include the inter-
twining portions to increase the structural strength of the
metal braided net per se. Furthermore, by the bending
step, the bending portions protrude from at least one of
the upper surface and the lower surface of the metal
braided net to thereby produce a metal braided net with
a protruding thickness. Therefore, by provision of the
bending portions on the metal braided net, a larger dis-
tance can be provided between the metal braided netand
a plane of a hillside, a side slope, a road, or a bridge.
Thus, when cement mortar is sprayed onto the metal
braided net, the cement mortar can accumulate on the
upper and lower sides of the wires. As a result, the
cement mortar can form a larger thickness to increase
the strength of the structure. Furthermore, the labor
required for disposition of spacer blocks during construc-
tion may be reduced, thereby reducing the construction
costs.

[0014] In an example, the plurality of bending portions
may be directly formed on the plurality of wires by at least
one of pressing and bending. Thus, the bending portion
can be formed easily.

[0015] In an example, each of the plurality of bending
portions may be formed between two adjacent intertwin-
ing portions. Thus, the bending portion can be formed
easily.

[0016] Inan example, the plurality of bending portions
may be formed on the intertwining portions. Thus, when
the bending portion abuts a plane, a better strength for
supporting the metal braided net can be obtained.
[0017] The present invention will become clearer in
light of the following detailed description of illustrative
embodiments of this invention described in connection
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The present invention will become more fully
understood from the detailed description given herein-
after and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the

10

15

20

25

30

35

40

45

50

55

present invention, and wherein:

FIG. 1is a schematic view illustrating a conventional
metal braided net.

FIG. 2 is a schematic view illustrating a conventional
method of manufacturing a metal braided net.

FIG. 3 is a flowchart of a method of manufacturing a
metal braided netwith a protruding thickness accord-
ing to the present invention.

FIG. 4 is a schematic view illustrating an intertwining
step of the method of manufacturing a metal braided
net with a protruding thickness according to the
present invention.

FIG. 5is a schematic view illustrating a displacement
step of the method of manufacturing a metal braided
net with a protruding thickness according to the
present invention.

FIG. 6 is a perspective view of a metal braided net of
a first embodiment according to the present inven-

tion.
FIG. 7 is a cross sectional view taken along section
line 7-7 of FIG. 6.

FIG. 8 is a perspective view of a metal braided net of
a second embodiment according to the present in-
vention.

FIG. 9 is a cross sectional view taken along section
line 9-9 of FIG. 8.

FIG. 10is a perspective view of a metal braided net of
a third embodiment according to the present inven-
tion.

FIG. 11 is a cross sectional view taken along section
line 11-11 of FIG. 10.

[0019] When the terms "front", "rear", "left", "right",
"up", "down", "top", "bottom", "inner", "outer", "side",
and similar terms are used herein, it should be under-
stood that these terms have reference only to the struc-
ture shown in the drawings as it would appear to a person
viewing the drawings and are utilized only to facilitate
describing the invention, rather than restricting the in-

vention.
DETAILED DESCRIPTION OF THE INVENTION

[0020] With reference to FIGS. 3 and 4, a method of
manufacturing a metal braided net with a protruding
thickness of a preferred embodiment according to the
present invention includes an arranging step S1, an
intertwining step S2, a displacement step S3, a repeating
step S4, and a bending step S5. The arranging step S 1
includes arranging a plurality of wires 1 to form a plurality
of pairs of wires 1 contiguous to each other. The inter-
twining step S2 includes intertwining each pair of wires 1
contiguous to each other a predetermined number of
turns. The displacement step S3 includes displace each
pair of wires 1 contiguous to each other through a pre-
determined distance. The repeating step S4 includes
repeating the intertwining step S2 and the displacement
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step S3 to form a metal braided net which has hexagonal
meshes and has a predetermined size. The bending step
S5includes forming at least one bending portion 2 on the
metal braided net.

[0021] With reference to FIG. 4 again, specifically, the
method of manufacturing a metal braided net with a
protruding thickness may be carried out by a braiding
machine T, which can be operated automatically to re-
duce the labor cost and to increase the operation effi-
ciency. Furthermore, a free end of each wire 1 may be
fixed to a tracking member L. Each wire 1 may be fixed to
the tracking member L by tying, winding, or hooking. The
tracking member L may be a reel and may be driven by a
motor to continuously rotate in a direction. Therefore, the
tracking member L may coil the metal braided net around
the periphery of the tracking member L.

[0022] A user may adjust the quantity of the wires 1 to
form a metal braided net of a predetermined size. The
present invention is not limited in this regard. In this
embodiment, a group of four wires 1a, 1b, 1c, 1d will
be described as an example. Inthe arranging step S1, the
wires 1a, 1b, 1c, 1d are respectively positioned by four
holding members T1, T2, T3, T4 of the braiding machine
T. Two holding members T1 and T2 are contiguous to
each other, such that the two wires 1a and 1b are con-
tiguous to each other, whereas the other two holding
members T3 and T4 are contiguous to each other, such
that the other two wires 1c and 1d are contiguous to each
other.

[0023] In the intertwining step S2, the two holding
members T1 and T2 rotate about an axis O1 between
the two holding members T1 and T2 contiguous to each
other, thereby intertwining the two wires 1a and 1b,
whereas the other two holding members T3 and T4 rotate
about another axis 02 between the other two holding
members T3 and T4 contiguous to each other, thereby
intertwining the other two wires 1c and 1d. The two
holding members T1 and T2 may intertwine 3-4 turns,
such that the two wires 1a and 1b form an intertwining
portion 11. The other two holding members T3 and T4
may intertwine 3-4 turns, such that the other two wires 1c
and 1d form an intertwining portion 11. Therefore, by
intertwining the wires 1 to form the intertwining portions
11, the engagement stability between the wires 1 can be
enhanced. Furthermore, in the intertwining step S2, the
tracking member L may rotate at the same time to deliver
the wires 1 to thereby proceed with coiling smoothly.
[0024] With reference to FIG. 5, in the displacement
step S3, the two holding members T1 and T2 move away
from each other (namely, the two holding members T1
and T2 move leftward and rightward, respectively)
through a predetermined distance and are, thus, sepa-
rate from each other. At this time, the two wires 1aand 1b
contiguous to each other are moved leftward and right-
ward respectively and, thus separate from each other,
such that the wire 1a extends leftward and downward
from an end of the associated intertwining portion 11 to
form an inclined section, whereas the wire 1b extends
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rightward and downward from an end of the associated
intertwining portion 11 to form an inclined section. Like-
wise, the two holding members T3 and T4 move away
from each other through the predetermined distance and
are, thus, separate from each other. At this time, the two
wires 1c and 1d contiguous to each other are moved
leftward and rightward respectively and, thus separate
from each other, such that the wire 1c extends leftward
and downward from an end of the associated intertwining
portion 11 to form aninclined section, whereas the wire 1d
extends rightward and downward from an end of the
associated intertwining portion 11 to form an inclined
section. It is worth noting that the holding member T2
that moves rightward will become contiguous to the
holding member T3 that moves leftward, such that the
two wires 1b and 1c become contiguous to each other.
Furthermore, the wire 1a of this group and an adjacent
wire on the left side of this group become contiguous to
each other under actuation by the associated holding
member T1 and the holding member on the left side
thereof, whereas the wire 1d of this group and an adja-
cent wire on the right side of this group become contig-
uous to each other under actuation by the associated
holding members T4 and the holding member on the right
side thereof, which can be appreciated by one having
ordinary skill in the art, and detailed description is not set
forth to avoid redundancy.

[0025] Inthe repeating step S4, the above intertwining
step S2 and the above displacement step S3 are re-
peated. Specifically, when the intertwining step S2 is
repeated, the holding members T2 and T3 contiguous
to each otherrotate about an axis O3 between the holding
members T2 and T3, such that the wires 1b and 1c
intertwine to form an intertwining portion 11. At the same
time, each of the wire 1a and the wire 1d is actuated by an
associated holding member T1, T4 to intertwine with an
adjacentwire to form an intertwining portion 11. When the
displacement step S3 is repeated, the holding members
T2 and T3 are moved away from each other (leftward and
rightward respectively) through a predetermined dis-
tance and, thus, separate from each other. At this time,
the wires 1b and 1c¢ contiguous to each other are respec-
tively moved leftward and rightward and, thus, separate
from each other, such that the wire 1b extends leftward
and downward from an end of the associated intertwining
portion 11 to form aninclined section 12, whereas the wire
1c extends rightward and downward from an end of the
associated intertwining portion 11 to form an inclined
section 12.

[0026] Similarly, the holding member T1 actuates the
wire 1ato intertwine with an adjacent wire on the left side
and is then displaced again to become contiguous to the
holding member T2 again, whereas the holding member
T4 actuates the wire 1d to intertwine with an adjacent wire
on the right side and is then displaced again to become
contiguous to the holding member T3 again. Therefore,
the holding members T1 and T2 are contiguous to each
otheragain, whereas the holding members T3 and T4 are



7 EP 4 497 518 A1 8

contiguous to each otheragain. Thus, a metal braided net
having hexagonal meshes and a predetermined size may
be obtained by repeating the intertwining step S2 and the
displacement step S3 predetermined times. It is worth
noting that in each hexagonal mesh of the metal braided
net, at least two opposite sides opposite to each other
may form the intertwining portions 11 to reinforce the
structure of the metal braided net. Thus, evenifaside ofa
hexagonal mesh is broken due to pulling or wear, the
structural integrity of the metal braided net can still be
maintained.

[0027] In the bending step S5, a mold may be used to
directly form the bending portions 2 on the plurality of
wires 1 by pressing or bending, such that the bending
portions 2 may protrude outward from at least one of the
upper surface and the lower surface of the metal braided
net.

[0028] With reference to FIGS. 6 and 7, the method of
manufacturing a metal braided net with a protruding
thickness according to the presentinvention can be used
to produce a metal braded net from the plurality of wires 1.
The metal braided net has an upper surface and a lower
surface opposite to the upper surface. The plurality of
wires 1 has a plurality of intertwining portions 11. At least
one of the plurality of wires 1 has at least one bending
portion 2.

[0029] The bending portions 2 may protrude from at
least one of the upper surface and the lower surface of the
metal braided net. Thus, the bending portions 2 may abut
a plane P to provide a larger distance between the metal
braided net and the plane P. The protrusions of the
bending portions 2 may be disposed regularly or irregu-
larly, and each bending portion 2 may be formed between
two adjacent intertwining portions 11. Alternatively, the
bending portions 2 may be formed on the intertwining
portions 11. The present invention is not limited in this
regard. In this embodiment, the bending portions 2 pro-
trude outward regularly from the lower surface of the
metal braided net, and each bending portion 2 is formed
between two adjacent intertwining portions 11.

[0030] WithreferencetoFIG.7,ina case thatthe metal
braided net is disposed on a plane P of a hillside, a side
slope, a road, or a bridge, due to provision of the bending
portions 2, a larger distance is provided between the
metal braided net and the plane P. Therefore, when
cement mortar is sprayed on the metal braided net
formed by the plurality of wires 1, the cement mortar
may accumulate on the upper side of the plurality of wires
1 as well as the lower side of the plurality of wires 1. Thus,
the cement mortar may form a larger thickness to in-
crease the strength of the structure. Furthermore, the
labor required for disposition of spacer blocks during
construction may be reduced, thereby reducing the con-
struction costs.

[0031] Please refer to FIGS. 8 and 9 showing a metal
braided net of a second embodiment according to the
present invention. This embodiment is generally the
same as the first embodiment. In this embodiment, the
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plurality of wires 1 has a plurality of bending portions 2. In
this embodiment, the bending portions 2 are spaced from
each other and protrude outward from the lower surface
of the metal braided net. Furthermore, the bending por-
tions 2 are formed on the intertwining portions 11.
[0032] PleaserefertoFIGS. 10and 11 showing a metal
braided net of a third embodiment according to the pre-
sentinvention. This embodimentis generally the same as
the second embodiment. In this embodiment, the bend-
ing portions 2 are spaced from each other and protrude
outward from the upper and lower surfaces of the metal
braided net. Furthermore, the bending portions 2 are
formed on the intertwining portions 11. Therefore, when
cement mortar is poured, the cement mortar may form a
larger thickness to increase the strength of the structure.
[0033] In view of the foregoing, in the method of man-
ufacturing a metal braided net with a protruding thickness
according to the present invention, by continuously re-
peating the intertwining step to produce the metal braided
net, the meshes of the metal braided net can include the
intertwining portions to increase the structural strength of
the metal braided net per se. Furthermore, by the bending
step, the bending portions protrude from at least one of
the upper surface and the lower surface of the metal
braided net to thereby produce a metal braided net with
a protruding thickness. Therefore, by provision of the
bending portions on the metal braided net, a larger dis-
tance can be provided between the metal braided netand
a plane of a hillside, a side slope, a road, or a bridge.
Thus, when cement mortar is sprayed onto the metal
braided net, the cement mortar can accumulate on the
upper and lower sides of the wires. As a result, the
cement mortar can form a larger thickness to increase
the strength of the structure. Furthermore, the labor
required for disposition of spacer blocks during construc-
tion may be reduced, thereby reducing the construction
costs.

Claims

1.  Amethod of manufacturing a metal braided netwitha
protruding thickness, with the method character-
ized in comprising:

arranging a plurality of wires (1) to form a plur-
ality of pairs of wires contiguous to each other
(1a, 1b, 1c, 1d);

proceeding with an intertwining step (S2) to
intertwine each pair of wires contiguous to each
other(1a, 1b, 1¢, 1d) a predetermined number of
turns to form an intertwining portion (11);
proceeding with a displacement step (S3) to
make each pair of wires contiguous to each
other (1a, 1b, 1c, 1d) to displace relative to each
other through a predetermined distance, where-
in after an end of each of the plurality of wires
(1a-1d) has formed an inclining portion (12),
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plural pairs of contiguous metal wires (1b, 1c;
1a, 1d) are formed;

repeating the intertwining step (S2) and the
displacement step (S3) to form a metal braided

make each pair of wires contiguous to each
other (1a, 1b, 1c, 1d) to displace relative to each
other through a predetermined distance, where-
in after an end of each of the plurality of wires

(1a-1d) has formed an inclining portion (12),
plural pairs of contiguous metal wires (1b, 1c;
1a, 1d) are formed;

repeating the intertwining step (S2) and the

net which has hexagonal meshes and a prede- 5 displacement step (S3) to form a metal braided
termined size; and net which has hexagonal meshes and a prede-
forming a bending portion (2) on each of the termined size;
plurality of wires (1) forming the metal braided
net, with the bending portion (2) protruding out- characterized by
ward from at least one of an upper surfaceanda 70 forming bending portions (2) on the intertwining por-
lower surface of the metal braided net. tions (11) of the metal braided net by pressing or
bending through a mold, so that each intertwining
2. A metal braided net characterized in comprising: portion (11), having a corresponding bending portion
(2) formed thereon, integrally protrudes outward
aplurality of wires (1) intertwined with each other 15 from at least one of an upper surface and a lower
to form a plurality of intertwining portions (11), surface of the metal braided net.
wherein the metal braided net has an upper
surface and a lower surface opposite to the A metal braided net having hexagonal meshes, com-
upper surface; and prising:
a plurality of bending portions (2) formed on the 20 a plurality of wires (1) intertwined with each other to
plurality of wires (1), wherein the plurality of form a plurality of intertwining portions (11), wherein
bending portions (2) protrudes from at least the metal braided net has an upper surface and a
one of the upper surface and the lower surface lower surface opposite to the upper surface;
of the metal braided net. characterized in that
25 a plurality of bending portions (2) is formed on the
The metal braided net as claimed in claim 2, char- intertwining portions (11), wherein each intertwining
acterized in that the plurality of bending portions (2) portion (11), having a corresponding bending portion
is directly formed on the plurality of wires (1) by at (2) formed thereon, integrally protrudes from at least
least one of pressing and bending. one of the upper surface and the lower surface of the
30 metal braided net.
The metal braided net as claimed in claim 2, char-
acterized in that each of the plurality of bending The metal braided net as claimed in claim 2, wherein
portions (2) is formed between two adjacent inter- the plurality of bending portions (2) is directly formed
twining portions (1). on the plurality of wires (1) by at least one of pressing
35 and bending.
The metal braided net as claimed in claim 2, char-
acterized in that the plurality of bending portions (2) The metal braided net as claimed in claim 2, wherein
is formed on the intertwining portions (1). each of the plurality of bending portions (2) is formed
between two adjacent intertwining portions (11).
Amended claims in accordance with Rule 137(2) 40
EPC. 5. The metal braided net as claimed in claim 2, wherein
each the plurality of bending portion (2) is formed
1. Amethod of manufacturing a metal braided netwith a with a topmost having a straight-line shape com-
protruding thickness, wherein the method is carried posed by a respective one of the intertwining por-
out by a braiding machine (T) and comprises: 45 tions (11).
arranging a plurality of wires (1) to form a plur-
ality of pairs of wires contiguous to each other
(1a, 1b, 1c, 1d);
proceeding with an intertwining step (S2) to %0
intertwine each pair of wires contiguous to each
other(1a, 1b, 1¢, 1d) a predetermined number of
turns to form an intertwining portion (11);
proceeding with a displacement step (S3) to
55



93

92

EP 4 497 518 A1

91

FIG. 1
PRIOR ART

92



EP 4 497 518 A1

OO
\/ \N \/ \/A/\ /x \ Ww \///\ /\
\ X\ /A\ / / A / \ /
\ / Y/ \ / > A \/
%
% X / vm v \) )
N X A \/ Y v
\ \ / /\ \ / /
X X v /A /
/ \ \/

L4y d01dd
¢ Ild

LY




EP 4 497 518 A1

arranging step

31

'

intertwining step

- S2

#

displacement step

#

repeating step

oS4

#

bending step

FIG. 3



EP 4 497 518 A1

Y YYrY
Y Y Y YY"

\/ \/ \/ \/ \/

T | AWMU

\é ///I\\\T\\\\

AR RS
12 la Tl Oll /lb)OZ 3 T4 12
12

12

FIG. o

10



EP 4 497 518 A1

- S 4
O
= / / W NT\
WA
5 /xg )

FIG.6

11

11

—i

FIG. 7



EP 4 497 518 A1

11, 2 11,2




EP 4 497 518 A1

11, 2

FIG. 11

13



10

15

20

25

30

35

40

45

50

55

EP 4 497 518 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

N

EPQO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 18 7715

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 8 646 491 B2 (FERRAIOLO FRANCESCO [IT]; |1-4 INV.
MACCAFERRI SPA OFF [IT]) B21F27/00
11 February 2014 (2014-02-11) B21F27/06
* column 1, lines 54-56; figures * B21F27/12
* column 2, line 50 — column 4, line 46 * EQ1C3/06
_____ E02D3/00
X CN 1 282 804 C (MUTSU CO LTD [JP]) 1-3,5 E02D17/20
1 November 2006 (2006-11-01)
* page 8, paragraph 4; figures 3,15-19 *
* page 11, paragraph 3 *
A JP 2009 030261 A (ASAHI SENZAI KOGYOSHO 1-5
KK) 12 February 2009 (2009-02-12)
* figures *
A US 2014/116568 Al (CHEN CHUNG-PING [CN]) 1-5
1 May 2014 (2014-05-01)
* figures *
TECHNICAL FIELDS
SEARCHED  (IPC)
B21F
EOQO1C
EO2D
EQO1F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 10 January 2024 Charvet, Pierre

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

after the filing date

: document cited in the application
: document cited for other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding

P :intel

rmediate document document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 497 518 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 18 7715

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10-01-2024
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 8646491 B2 11-02-2014 AP 2040 A 07-09-2009
AT E380271 T1 15-12-2007
AU 2003283804 A1 05-05-2005
AU 2011200471 A1 24-02-2011
BR 0318564 A 10-10-2006
CA 2543253 Al 28-04-2005
cYy 1107289 T1 21-11-2012
DE 60317950 T2 27-11-2008
EA 200600810 A1 25-08-2006
EP 1680552 A1l 19-07-2006
ES 2297238 T3 01-05-2008
HR P20060177 A2 31-10-2006
IL 175069 A 15-04-2010
Is 8434 A 27-04-2006
JO 2431 B1 17-04-2008
KR 20060134935 A 28-12-2006
MX PA06004485 A 20-06-2006
NO 338190 B1 01-08-2016
NZ 547118 A 28-02-2009
PL 217407 B1 31-07-2014
PT 1680552 E 08-02-2008
RS 20060278 A 04-04-2008
SI 1680552 T1 30-06-2008
UA 85395 C2 26-01-2009
uUs 2007079985 Al 12-04-2007
us 2011114799 A1l 19-05-2011
WO 2005038143 A1 28-04-2005

CN 1282804 C 01-11-2006 NONE

JP 2009030261 A 12-02-2009 NONE

US 2014116568 Al 01-05-2014 AU 2011371382 A1l 30-01-2014
CA 2842315 Al 27-12-2012
EA 201490121 A1 30-05-2014
EP 2725128 Al 30-04-2014
JP 2014519984 A 21-08-2014
KR 20140019446 A 14-02-2014
NZ 619907 A 28-11-2014
ua 109063 C2 10-07-2015
Us 2014116568 Al 01-05-2014
WO 2012174801 A1 27-12-2012

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15




EP 4 497 518 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2009030261 A [0005]

16



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

