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(54) DEVICE FOR COMPOSITE MESH BRAIDING

(57)  The device (1) for composite mesh braiding is
designed to be loaded with longitudinal composite fibers
(A) and transverse ties (B). In a load-bearing structure
(2) of the device (1), there is a seated beam (3) with
guiding sleeves (4) provided for continuous guiding of
longitudinal composite fibers (A). Behind the beam (3),
there is a set of braiding heads (5), in which neighboring
braiding heads (5) have opposite directions of rotation.
Each single braiding head (5) has at least two brackets
(14) equipped with ring elements (8) to guide longitudinal
composite fibers (A) and they are situated in the direct
contact with a laying mechanism (9) for transverse ties
(B) with the inner surface similar to a conical surface,

while the purpose of the laying mechanism (9) is to insert
the transverse tie (B) in the direction from the base to the
apex of the cone. An Axis (O,) of that conical surface is
perpendicular to an axis (O,) of the braiding heads (5)
and in this axis (O4) there is a pass-through hole (10) of
the laying mechanism (9) for insertion of the transverse
tie (B). In the side surface of the laying mechanism (9)
there is a longitudinal pass-through gap (11) for guiding
the transverse tie (B) out to be braided, whereby gaps
(11) of the laying mechanisms (9) of the whole set of
braiding heads (5) constitute one common plane that
passes through the axis (O) of the conical surface of the
laying mechanism (9).
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Description

[0001] The subject of the invention is a composite
mesh braiding device, particularly for mesh used in min-
ing and construction industries, the longitudinal fibers of
which are braided in transverse ties in a way that individ-
ual longitudinalfibers, over the length of openings formed
between two neighboring transverse ties, have mutually
opposite directions of twisting of the threads.

[0002] Polish description of invention PL418525A1 re-
garding the method of production of composite mesh par-
tially discloses the construction of a device to be used to
manufacture such mesh, where such a device contains
rotary heads, situated next to each other in one line, for
braiding of longitudinal fibers, whereby neighboring ro-
tary heads have opposite directions of rotation.

[0003] On the other hand, description FR 2183336 dis-
closes a twisting device for braiding of two elements of
yarn. Several pairs of spindles are seated in the frame
of the device. Each spindle has a yarn guide bar and two
yarn strings go through it, whereby elements of yarn are
twisted together when the spindle is rotating. The spin-
dles of each pair have gearwheels that are connected to
the common drive unit. Each guide bar have transverse
plate with cut-out on the each side of this place, which is
designed for introducing appropriate component of the
yarn.

[0004] The invention concerns a device for composite
mesh braiding, into which longitudinal composite fibers
and transverse ties are inserted in order to connect them
together. The device comprises a load-bearing structure
with a beam with sleeves that is seated in that structure
to constantly guide longitudinal composite fibers. Behind
the beam, there is a set of many braiding heads, whereby
neighboring braiding heads have opposite directions of
rotation. The essence of the invention is that each single
braiding head has mounted at least two brackets
equipped with ring elements for guiding the longitudinal
composite fibers, situated in direct contact with a laying
mechanism for transverse ties, with the inner surface
similar to conical surface, intended for guiding the trans-
verse tie in the direction from the base to the apex of the
cone. In the axis of this conical surface, which is perpen-
dicular to the axes of braiding heads, there is a pass-
through hole of the laying mechanism for inserting of the
transverse tie. In the side surface of the laying mecha-
nism, there is a longitudinal, pass-through gap to guide
the transverse tie out for braiding, whereby gaps of the
laying mechanisms in the whole set of braiding heads
constitute one, common plane that goes through the axis
of the conical surface of the laying mechanism.

[0005] Preferably the outer surface of the laying mech-
anismis also a conical surface corresponding to the inner
surface.

[0006] It is desirable when a single braiding head, in
its axis of rotation, has a guiding pass-through hole for
longitudinal composite fibers.

[0007] To enhance the operation of the device, there
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are jointly-propelled push rods between neighboring
braiding heads to guide the transverse tie out from the
laying mechanism.

[0008] Itis also desirable when each braiding head is
rigidly coupled with a gearwheel, whereby the gear-
wheels of neighboring rotation heads are in gear with
each other, while one of them is connected with a drive.
[0009] In such embodiment, it is advantageous when
the gearwheel is driven by a stepping motor started for
an adjusted number of rotations.

[0010] Then,itis bestwhen the stepping motor is start-
ed by a transverse tie insertion sensor located behind
the outmost braiding head.

[0011] Inthe mostadvantageous embodiment, the de-
vice has a set of ten braiding heads with two brackets
each, while the diameter of the guiding hole in the braid-
ing head is bigger than the formed braid and the pass-
through gap of the laying mechanism is wider than the
width of the transverse tie for which it has been intended.
[0012] The device for composite mesh braiding allows
for automated manufacture of composite meshes, espe-
cially in the case of meshes in which the longitudinal fib-
ers are braided in transverse ties in a way that individual
longitudinal fibers, over the length of openings formed
between two neighboring transverse ties, have mutually
opposite directions of twisting of the threads. The device
is easy-to-use and reliable, allowing simple adjustments
of the length and width of composite meshes, according
to the needs. Moreover, thanks to the fact that the set of
rotary heads is mounted on a simple load-bearing struc-
ture, it is possible to incorporate the composite mesh
braiding device into technological lines with tooling for
insertion of longitudinal composite fibers and transverse
ties and with equipment for processing of composite ma-
terials, which consequently results in the possibility of
manufacturing composite mesh in one technological
process. Thereliability of the device is in particular thanks
to the laying mechanism of transverse ties that allows
stable guiding of the transverse tie, securing it against
being caught by longitudinal composite fibers. Addition-
ally, thanks to the inner, tapered conical surfaces of the
laying mechanism, it is possible to eliminate eventual
shakes of the transverse tie caused by the device for
inserting it or to significantly simplify the manual insertion
of the transverse tie between longitudinal composite fib-
ers.

[0013] What is more, thanks to the fact that the longi-
tudinal composite fibers are guided through the pass-
through holes in the rotation axis of each braiding head,
the reliability of the device is greatly increased, since in
the case of using agents to process composite materials
before the process of braiding, it is possible to prevent
such agents from getting to movable parts of the set of
braiding heads. The eventual excess of agents for
processing of composite materials is accumulated in the
pass-through hole of the rotation axis of the braiding
head, where it can be easily removed.

[0014] The invention has been presented in the em-



3 EP 3 444 390 A1 4

bodiment described below and in the drawing, in which:

fig. 1 presents the schematic perspective view of the
device according to the invention,

fig. 2 - the beam, in perspective view, with guiding
sleeves;

fig. 3 - set of braiding heads in perspective view;

fig. 4 - a partial longitudinal cross-section through
the device with visible head, guiding sleeve, longitu-
dinal fiber, and transverse tie;

fig. 5 - the device in another longitudinal cross-sec-
tion.

[0015] Device 1 for composite mesh braiding has a
load-bearing structure 2 consisting of vertical and hori-
zontal load-bearing beams that can connect various el-
ements and allows to attach them at differentlevels. Such
construction of the load-bearing structure 2 allows to use
the device 1 for composite mesh braiding in technological
lines that provide tools for insertion of longitudinal com-
posite fibers A and transverse ties B to the device 1 for
composite mesh braiding. What is more, technological
lines incorporating the device 1 for composite mesh
braiding can include necessary equipment for the
processing, especially chemical processing, of longitu-
dinal composite fibers and transverse ties before the
mesh is braided or after that operation. As a result, the
device 1 for composite mesh braiding is adjusted to use
longitudinal composite fibers A that are, for example,
strings consisting of many strands of glass-fiber or car-
bon-fiber.

[0016] In the load-bearing structure 2 of the device 1
for composite mesh braiding, there is a beam 3 equipped
with guiding sleeves 4 intended for continuous guiding
of longitudinal composite fibers A. The number of guiding
sleeves 4 is selected according to the number of used
composite fibers A, which prevents tangling. Guiding
sleeves 4 are mounted in the beam 3 by known methods.
In the present embodiment, the beam 3 includes holes
open from the top, in which twenty guiding sleeves 4 are
seated.

[0017] In the load-bearing structure 2, there is a linear
set of ten braiding heads 5 fixed behind the beam 3,
where neighboring braiding heads 5 have opposite di-
rections of rotation. Two guiding sleeves 4 has been as-
signed to each braiding head 5. The number of braiding
heads 5, their mutual arrangement or fact of using all of
them or just a part of them depend on the production
needs and are selected to match the size of the compos-
ite mesh. Each braiding head 5 is made as a rotating
element seated in a fixing element of the load-bearing
structure 2 andrigidly coupled with a gearwheel 6, where-
by in the whole set of braiding heads 5, the gearwheels
6 are in gear, which allows achieving opposite directions
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of rotation for neighboring braiding heads 5. Also, in the
case of the whole set of the braiding heads 5, the gear-
wheel 6 of only one selected braiding head 5 is connected
with a drive implemented by a stepping motor 7. The
stepping motor 7 itself is programmed and started for a
selected number of rotations - it is directly reflected in
the number of rotations of braiding heads 5, which ena-
bles adjusting the number of braids of longitudinal com-
posite fibers A and the size of an opening of the manu-
factured composite mesh. The stepping motor 7 can be
started by a single sensor or a set of sensors, which will
be described further on.

[0018] Each single braiding head 5 has two evenly ar-
ranged brackets 14 equipped with ring elements 8 to
guide longitudinal composite fibers A. Also, each braiding
head 5, inits rotation axis O, has a guiding pass-through
hole for longitudinal composite fibers A that go through
that hole between assigned guiding sleeves 4 and the
ring elements 8. Thus, the pass-through hole of braiding
head 5 has a diameter that is bigger than the total diam-
eter of longitudinal composite fibers A that go through it
and of braids formed by those fibers.

[0019] The ring elements 8 are located in the direct
contact with a laying mechanism 9 for transverse ties B.
The inner surface of the laying mechanism 9is in a shape
similar to a cone. An axis O of that conical surface is
perpendicular to a rotation axis O, of braiding heads 5
and, moreover, in axis O, of the cone, there is a pass-
through hole 10 for insertion of the transverse tie B. While
in the side surface of the laying mechanism 9, there is a
longitudinal pass-through gap 11 to guide the transverse
tie B out for braiding. The Gap 11 is wider than the width
of the used transverse tie B for which it has been intend-
ed. Gaps 11 of each laying mechanism 9 in the whole
set of braiding heads 5 constitute one, common plane
that goes through the axis O, of the conical surface of
the laying mechanism 9. Transverse tie B is inserted to
the device 1 for composite mesh braiding transversally
to longitudinal composite fibers A. This transverse tie B
is inserted into the laying mechanism 9 in the direction
fromthe base of the cone to its apex. Thus, the transverse
tie B is guided through the tapered surfaces of the inner
cone directly to the pass-through hole 10. The inner
shape of the laying mechanism 9 greatly improves the
process, since, for instance, it can compensate shakes
or imprecision of the device that feeds the transverse tie
B, or facilitate work of the operator who inserts the trans-
verse tie B manually.

[0020] Behindthe outmostbraiding head 5 and the lay-
ing mechanism 9 assigned to it on the load-bearing struc-
ture 2, there is mounted a sensor 13 that reacts when
the transverse tie B is being inserted. If the transverse
tie B is inserted correctly, the sensor 13 will start the
stepping motor 7.

[0021] Atthe same time, between neighboring braiding
heads 5, there are push rods 12 that support guiding the
transverse tie B out for braiding. Ends of the push rods
12 have arecess in a shape that is adjusted to the shape
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of the transverse ties B. The Push rods 12 are driven by
one mutual drive and are connected with it through a
transmission.

[0022] Inthe embodiment, the outer surface of the lay-
ing mechanism 9 is also a conical surface that corre-
sponds to the inner surface.

[0023] Longitudinal composite fibers A and transverse
ties B are inserted into the device 1 for composite mesh
braiding. First, longitudinal composite fibers A go through
the guiding sleeves 4, where they are organized and then
go into axial holes in the braiding heads 5. After that, they
gotothering elements 8 and are led through them. Trans-
verse tie B, which is guided through the laying mecha-
nisms 9 and their holes 10 of consecutive braiding heads
5, is inserted into the hole formed by longitudinal com-
posite fibers A led through the ring elements 8. After
transverse tie B is inserted in the device 1 for composite
mesh braiding, the process of the technological line that
incorporates the device 1 for composite mesh braiding
is launched. Transverse tie B is pushed out from the lay-
ing mechanism 9 by the push rod 12 through the gap 11
and pressed against longitudinal composite fibers that
have been already braided. Placement of transverse tie
B does not only cause its pushing out later on, but also
starts the braiding heads that braid longitudinal compos-
ite fibers A behind transverse tie B. Thus, in front and
behind the transverse tie B, there are braided composite
fibers A that form individual openings of the mesh.

Claims

1. Adevice for composite mesh braiding, being loaded
with longitudinal composite fibers and transverse
ties, having a load-bearing structure with a seated
beam with guiding sleeves provided for continuous
guiding of longitudinal composite fibers, while behind
that beam there is a set of many braiding heads, in
which neighboring braiding heads have opposite di-
rections of rotation, while each single braiding head
has at least two evenly arranged guiding elements
for longitudinal composite fibers, characterized in
that a single braiding head (5) has at least two brack-
ets (14) fixed equipped with ring elements (8) to
guide longitudinal composite fibers (A), situated in
the direct contact with a laying mechanism (9) for
transverse ties (B) with an inner surface similar to
conical surface, provided for inserting the transverse
tie (B) in the direction from the base to the apex of
the cone, whereby an axis (O4) of that surface is
perpendicular to an axis (O,) of the braiding heads
(5) and in this axis (O4) there is the a pass-through
hole (10) of the laying mechanism (9) to insert the
transverse tie (B), while in the side surface of the
laying mechanism (9) there is a longitudinal pass-
through gap (11) for guiding the transverse tie (B)
out to be braided, whereby gaps (11) of the laying
mechanisms (9) of the whole set of braiding heads
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(5) constitute one common plane that goes through
the axis (O4) of the conical surface of the laying
mechanism (9).

The device according to claim 1, characterized in
that, the outer surface of the laying mechanism (9)
is also a conical surface that corresponds to the inner
surface.

The device according to claim 1 or 2, characterized
inthat, a single braiding head (5) has a pass-through
hole in its rotation axis for longitudinal composite fib-
ers (A).

The device according to one of the claims 1 to 3,
characterized in that, between neighboring braid-
ing heads (5), there are jointly-propelled push rods
(12) for guiding the transverse tie (B) out from the
laying mechanism.

The device according to one of the claims 1 to 4,
characterized in that, each braiding head (5) is rig-
idly coupled with a gearwheel (6), whereby gear-
wheels (6) of neighboring rotation heads (5) are in
gear with each other, while one of them is connected
with a drive.

The device according to claim 5, characterized in
that, the gearwheel is driven by a stepping motor (7)
started for a selected number of rotations.

The device according to claim 6, characterized in
that, the stepping motor (7) is started by a sensor
(13) located behind the outmost braiding head (5)
and reacting to insertion of the transverse tie (B).

The device according to one of claims 1 to 7, char-
acterized in that, it has a set of ten braiding heads
(5) with two brackets (14) each, while the guiding
hole in the braiding head (5) has a diameter bigger
than the diameter of the formed braid and the pass-
through gap (11) of the laying mechanism (9) is wider
than the width of the transverse tie (B) for which it
has been intended.
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