EP 4 089 217 B1

Patent Office

et (11) EP 4 089 217 B1

(19) Européisches
Patentamt
0’ European

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: D04B 1/10(2006.01) D04B 7/10(2006.01)
29.01.2025 Bulletin 2025/05 D04B 1/22 (209007

(21) Application number: 21172932.2 (52) Cooperative Patent Classification (CPC):

D04B 1/22; D04B 7/10; D10B 2403/022
(22) Date of filing: 10.05.2021

(54) METHOD FOR KNITTING AND FORMING WEFT-KNITTED FABRIC WITH VARYING THICKNESS
BY FLAT KNITTING MACHINE AND WEFT-KNITTED FABRIC THEREOF

VERFAHREN ZUM STRICKEN UND FORMEN VON GESTRICKEN MIT UNTERSCHIEDLICHER
DICKE DURCH FLACHSTRICKMASCHINE UND GESTRICKE DAVON

PROCEDE DE TRICOTAGE ET DE FORMATION DE TRICOT A MAILLES CUEILLIES
D’EPAISSEUR VARIABLE PAR UNE TRICOTEUSE RECTILIGNE ET TRICOT A MAILLES
CUEILLIES CORRESPONDANT

(84) Designated Contracting States: * CHEN, Po-Chun
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB New Taipei City (TW)
GRHRHUIEISITLILT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR (74) Representative: 2K Patentanwilte Blasberg
Kewitz & Reichel
(43) Date of publication of application: Partnerschaft mbB
16.11.2022 Bulletin 2022/46 Schumannstrasse 27

60325 Frankfurt am Main (DE)
(73) Proprietor: Pai Lung Machinery Mill Co., Ltd.

New Taipei City (TW) (56) References cited:
EP-A1- 3 702 501 WO-A1-89/03759
(72) Inventors: CN-A- 102 560 840 DE-A1- 102014 008 725
* LEE, Chih-Chiang ES-A6-2 019 788 JP-A- 2002 020 950
New Taipei City (TW) US-A1- 2016 353 810  US-A1- 2020 181 813

¢ SHIH, Ruei-Wen
New Taipei City (TW)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 089 217 B1 2

Description

FIELD OF THE INVENTION

[0001] The invention relates to a method for knitting to
form a fabric with varying thickness and a fabric thereof,
and more particularly to a method for knitting and forming
a weft-knitted fabric with varying thickness by a flat knit-
ting machine and a weft-knitted fabric thereof.

BACKGROUND OF THE INVENTION

[0002] Although three-dimensional fabrics have been
invented for a long time, even though techniques of
making three-dimensional fabrics with varying thickness
have been developed, such as disclosed in
CN102978823A, three-dimensional fabrics are always
knitted independently. If the clothing design has a thick
pad part formed by a three-dimensional fabric and a cloth
surface part formed by a general knitted fabric, it is
necessary to knit the three-dimensional fabric and the
general knitted fabric separately, and then combine the
two by sewing and splicing or using chemical adhesives.
However, combining the three-dimensional fabric and
the general knitted fabric by sewing and splicing will form
spliced edges, which will greatly reduce the comfort of
clothes. In addition, clothing with thick pads is generally
used as a close-fitting clothing, and the stuffiness caused
by long-term wearing may produce qualitative changesin
chemical adhesives, which may affect the wearer’s skin.
Furthermore, chemical adhesives are not natural pro-
ducts, using excessively will also affect the environment.
[0003] US 2020/181813 A1 discloses a method for
knitting and forming a weft-knitted fabric with varying
thickness according to the preamble of claim 1, compris-
ing a first region and a second region having a double
jersey knit structure. In the second region, during the
formation of each course, including the interlocking pro-
cess using spacer strand, the distance between a first
needle bed and a second needle bed is gradually in-
creased at a constant rate, or linearly, as the course is
formed, thereby forming a slope, and a spacer knit fabric
of variable thickness. In a third region in-between, the
distance d remains constant during the formation of each
course, thereby forming a plateau, and a spacer knit
fabric of greater thickness than the other thickness re-
gions. In the method a plurality of courses of a spacer knit
construction are formed, the spacer knit construction
comprising a first surface having a first set of loops
formed on the first needle bed and a second surface
having a second set of loops formed on the second
needle bed, wherein the first surface is separate from
the second surface. The method further includes inter-
locking at least one spacer strand with each of the first
surface and the second surface, and adjusting the spa-
cing between the first needle bed and the second needle
bed while forming the plurality of courses of the spacer
knit construction. However, when the first needle bed and
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the second needle bed are spaced relative to one another
in distances, a spacer strand is provided for connecting
the first surface to the second surface. Atleast two spacer
strands are provided for providing a support capability.
[0004] DE 10 2014 008725 A1 discloses a circular
knitted textile fabric with at least one double-layered
spacer structure 'and a method for its production, where-
in a structural change from the double-layered spacer
structure to a single-layered structure is completed, so
that the circular-knit textile fabric has at least one struc-
tural change between the double-layered spacer struc-
ture and the single-layered structure. Although the
knitted textile fabric is provided with a single-layered
structure for connecting the double-layered spacer struc-
tures at both sides, the structure is not integrally formed.
[0005] US 2016/353810 A1 discloses a bras, compris-
ing a first region having a three-dimensional structure
and afirst structural property, and a second region having
a second structural property, the first and second regions
being joined by a seamless transition, and wherein the
three-dimensional structure is formed via a dual bed, V-
bed knitting machine such that both front and back beds
of the machine are used to knit the three-dimensional
structure. The bras is provided with different numbers of
yarns to form various thicknesses, but a supporting por-
tion connected with the two surface layer portions and
located between the two surface layer portions is not
disclosed.

SUMMARY OF THE INVENTION

[0006] Itis an object of the presentinvention to provide
a method for knitting and forming a weft-knitted fabric
enabling a better formation of the three-dimensional form
of a weft-knitted fabric with varying thickness. According
to a further related aspect there is to be provided a
corresponding weft-knitted fabric.

[0007] These problems are solved by a method for
knitting and forming a weft-knitted fabric as claimed by
claim 1 and by a weft-knitted fabric as claimed by claim 5.
Further advantageous embodiments are the subject-
matter of the dependent claims.

[0008] Accordingly, compared with the conventional
techniques, the invention has the following features:
the weft-knitted fabric of the invention has the basic
structure and the three-dimensional structure during knit-
ting, through the three-dimensional structure generating
varying thickness, conventional processing procedure of
pasting three-dimensional objects afterwards is elimi-
nated; furthermore, a position where the weft-knitted
fabric of the invention forms the three-dimensional struc-
ture is not limited, and can be adjusted according to
design.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
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Fig. 1is a structural diagram of a first embodiment of
a weft-knitted fabric of the invention;

Fig. 2 is a structural diagram of a flat knitting machine
knitting the weft-knitted fabric;

Fig. 3 is a flow chart of a method of the invention;
Fig. 4 is a structural diagram of a second embodi-
ment of the weft-knitted fabric of the invention;

Fig. 5is a structural diagram of a third embodiment of
the weft-knitted fabric of the invention;

Fig. 6 is a schematic diagram of a mouth of the flat
knitting machine knitting the weft-knitted fabric;

Fig. 7 is a schematic diagram of the flat knitting
machine with the mouth capable of changing size;
Fig. 8 is a structural diagram of a fourth embodiment
of the weft-knitted fabric of the invention; and

Fig. 9 is a plan view of the weft-knitted fabric of the
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0010] The detailed description and technical contents
ofthe invention are described below with reference to the
drawings.

[0011] Please refer to Fig. 1. The invention provides a
weft-knitted fabric 10 with varying thickness. The weft-
knitted fabric 10 is knitted by a flat knitting machine 30 (as
shown in Fig. 2). The weft-knitted fabric 10 comprises at
least one basic structure 11 and at least one three-dimen-
sional structure 12. The basic structure 11 is a general
fabric structure without support function. Specifically, the
basic structure 11 can be a single-layer fabric or a double-
layer fabric. Structures of the single-layer fabric and the
double-layer fabric are known to those having ordinary
skill in the art, and thus will not be described here. On the
other hand, the three-dimensional structure 12 and the
basic structure 11 are integrally knitted, that is, the three-
dimensional structure 12 is not connected by splicing or
other methods after the basic structure 11 is knitted. A
thickness of the three-dimensional structure 12 is greater
than a thickness of the basic structure 11, so when
observing the weft-knitted fabric 10 laterally (as viewed
from avisual angle in Fig. 1), changes in thickness can be
found. It should be understood that varying thickness or
changes in thickness referred to in this specification is not
thickness formed by stacking yarn layers, but changes
produced when being observed laterally. In addition, the
three-dimensional structure 12 comprises two surface
layer portions 121, 122 and a supporting portion 123
connected with the two surface layer portions 121, 122
and located between the two surface layer portions 121,
122, and a junction between the three-dimensional struc-
ture 12 and the basic structure 11 is without the support-
ing portion 123. Furthermore, in order to form a thickness
of the three-dimensional structure 12, the three-dimen-
sional structure 12 is formed by at least one supporting
yarn 124, wherein the supporting yarn 124 deforms when
at least one of the two surface layer portions 121, 122 is
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pressed by force. The three-dimensional structure 12 can
be regarded as a thick pad directly formed on the weft-
knitted fabric 10. Therefore, the weft-knitted fabric 10 of
the invention can be used as a breast pad in women’s
clothing or a cushion pad in sportswear.

[0012] Please also refer to Fig. 1, Fig. 2 and Fig. 3. In
addition to the foregoing, the invention also provides a
method 20. In the method 20, the flat knitting machine 30
knits the weft-knitted fabric 10. The method 20 comprises
steps of

step 21: driving the flat knitting machine 30 to knit the
basic structure 11 by at least one of two needle beds
31, 32 of the flat knitting machine 30; and

step 22: controlling the two needle beds 31, 32 of the
flat knitting machine 30 to knit the three-dimensional
structure 12, wherein a thickness of the three-dimen-
sional structure 12 is greater than a thickness of the
basic structure 11, the three-dimensional structure
12 comprises the two surface layer portions 121, 122
and the supporting portion 123, and a junction be-
tween the three-dimensional structure 12 and the
basic structure 11 is without the supporting portion
123.

[0013] Hereinafter, the basic structure 11 isused as the
single-layer fabric to explain the method 20, and it is
assumed that the flat knitting machine 30 is ready to knit
the basic structure 11 (the step 21). A machine head 33
on the flat knitting machine 30 drives one of the two
needle beds 31, 32 to knit the basic structure 11 based
on setting of a knitting process. When entering a process
for knitting the three-dimensional structure 12 of the
knitting process, the machine head 33 drives the two
needle beds 31, 32 to knit the two surface layer portions
121, 122. At this time, one of the two surface layer
portions 121 (or 122) is continuously knitted and formed
from the basic structure 11, the other of the two surface
layer portions 122 (or 121) is knitted and formed at this
point of time. When the surface layer portion 122 is
formed initially, the flat knitting machine 30 is set to use
transfer knitting technique or tuck knitting technique to
connect the surface layer portion 121 with the basic
structure 11. Further, the flat knitting machine 30 is con-
trolled to be temporarily suspended from feeding the
supporting yarn 124 at a junction 13 between the
three-dimensional structure 12 and the basic structure
11, and the supporting yarn 124 is fed to form the sup-
porting portion 123 after the two surface layer portions
121, 122 are knitted with a plurality of stitches. Therefore,
the weft-knitted fabric 10 of the invention is a bag-like
structure at the junction 13 between the three-dimen-
sional structure 12 and the basic structure 11. A point of
time of feeding the supporting yarn 124 is after several
stitches of the two surface layer portions 121, 122 are
knitted. A number of stitches temporarily suspended to
be knitted can be adjusted based on characteristics of the
weft-knitted fabric 10. After the supporting yarn 124
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participates in the knitting process, the supporting portion
123 is formed between the two surface layer portions
121, 122. The supporting portion 123 prevents the two
surface layer portions 121, 122 from being closely at-
tached to each other, so that the three-dimensional struc-
ture 12 is visually thicker than the basic structure 11. It
should be understood that the method 20 of the invention
is not limited to be ended immediately after completion of
knitting of the three-dimensional structure 12. According
to fabric pattern design of the weft-knitted fabric 10, the
basic structure 11 is knitted again after the three-dimen-
sional structure 12 is completed with knitting, as shown in
Fig. 4.

[0014] Please refer to Fig. 2, Fig. 3, Fig. 4 and Fig. 5.
Hereinafter, the basic structure 11 is used as the double-
layer fabric to explain the method 20, and it is assumed
that the flat knitting machine 30 is ready to knit the basic
structure 11 (the step 21). The machine head 33 simul-
taneously drives the two needle beds 31, 32 to knit the
basic structure 11 based on setting of a knitting process
and to produce two fabric surfaces 111, 112 that consti-
tute the double-layer fabric. In the process of knitting the
two fabric surfaces 111, 112, the flatknitting machine 30 is
set to use transfer knitting technique, tuck knitting tech-
nique, or a method of additionally feeding a cross-linking
yarn 113, so that the two fabric surfaces 111, 112 are
cross-linked and closely attached to each other. When
entering a process for knitting the three-dimensional
structure 12 of the knitting process, the two surface layer
portions 121, 122 are continuously knitted from the two
fabric surfaces 111, 112. It should be noted that at a
junction 13 of converting from the basic structure 11 to
the three-dimensional structure 12 does not comprises
any structure to connect the two surface layer portions
121, 122. In technical terms of the industry, the support-
ing portion 123 is implemented with drop stitches at a
junction between the basic structure 11 and the three-
dimensional structure 12. Afterwards, the supporting
yarn 124 is fed to knit the three-dimensional structure
12, knitting of the three-dimensional structure 12 is the
same as described above and thus will not be repeated.
[0015] A thickness of the three-dimensional structure
12 is determined by a length of the supporting yarn 124,
and a length of the supporting yarn 124 during knitting
process depends on a width of a mouth 34 (shown in Fig.
2 and Fig. 6) of the flat knitting machine 30. It should be
understood that changes in a width of the mouth 34 also
affect a forming size of yarn loops. When a width of the
mouth 34 is larger, knitted yarn loops will become larger,
and it will be difficult for excessively large sized yarn loops
to form fabric surface structure. Therefore, if a size of the
mouth 34 cannot be changed during knitting process, in
designing a thickness of the three-dimensional structure
12, a size of yarn loops of the basic structure 11 and the
two surface layer portions 121, 122 must be considered.
Furthermore, if the flat knitting machine 30 is capable of
changing a width of the mouth 34 without stopping knit-
ting during knitting process, the problem that a thickness
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of the three-dimensional structure 12 being limited by a
single width of the mouth 34 can be tackled. The applicant
of the invention has provided flat knitting machine struc-
tures with variable mouth width during knitting process as
disclosed in Taiwan Patent No. TW 202028555A, TW
202028557A, TW 202028558A, and TW 1707074.
Please refer to Fig. 7. When the flat knitting machine
30 is controlled to knit the supporting portion 123 of the
three-dimensional structure 12, the flat knitting machine
30 drives two knock-over bits 311, 321 of the two needle
beds 31, 32 to displace to change a size of the mouth 34 of
the flat knitting machine 30, until a size of the mouth 34 is
adjusted to meet the knitting requirements, the flat knit-
ting machine 30 performs knitting of the supporting por-
tion 123. In this way, a height of the supporting portion 123
will no longer be a fixed value, and the three-dimensional
structure 12 will no longer have a single thickness but is
capable of varying in thickness, as shown in Fig. 8.
[0016] Please refer to Fig. 9. The three-dimensional
structure 12 on the weft-knitted fabric 10 of the invention
does not limit a knitting position, and a knitting position
can be determined according to fabric design require-
ments of the weft-knitted fabric 10.

Claims

1. A method (20) for knitting and forming a weft-knitted
fabric (10) with varying thickness by a flat knitting
machine (30), the method (20) comprising steps of:

driving the flat knitting machine (30) to knit a
basic structure (11) by at least one of two needle
beds (31, 32) of the flat knitting machine (30),
wherein the basic structure (11) is selected from
asingle-layer fabric or a double-layer fabric; and
controlling the two needle beds (31, 32) on the
flat knitting machine (30) to knit a three-dimen-
sional structure (12) connected with the basic
structure (11), wherein a thickness of the three-
dimensional structure (12) is greater than a
thickness of the basic structure (11), the three-
dimensional structure (12) comprises two sur-
face layer portions (121, 122) and a supporting
portion (123) connected with the two surface
layer portions (121, 122) and located between
the two surface layer portions (121, 122);
characterized in that

the flat knitting machine (30) is controlled to be
temporarily suspended from feeding a support-
ing yarn (124) at a junction (13) between the
three-dimensional structure (12) and the basic
structure (11) so that the junction (13) is without
the supporting portion (123), and the supporting
yarn (124) is fed to form the supporting portion
(123) after the two surface layer portions (121,
122) are knitted with a plurality of stitches.
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The method as claimed in claim 1, wherein during a
process of knitting the supporting portion (123), the
flat knitting machine (30) drives two knock-over bits
(311, 321) of the two needle beds (31, 32) to displace
and change a size of a mouth (34) of the flat knitting
machine (30), and a height of the supporting portion
(123) is not a fixed value.

The method as claimed in claim 2, wherein when the
basic structure (11) is the double-layer fabric, two
fabric surfaces (111, 112) of the double-layer fabric
are closely attached to each other by tuck knitting or
transfer knitting through the flat knitting machine
(30).

The method as claimed in claim 1, wherein when the
basic structure (11) is the double-layer fabric, the flat
knitting machine (30) feeds a cross-linking yarn (113)
to enable two fabric surfaces (111, 112) of the double-
layer fabric closely attaching to each other by an
action of the cross-linking yarn (113), and the cross-
linking yarn (113) is without supporting capability.

A weft-knitted fabric (10) with varying thickness,
comprising:

at least one basic structure (11), selected from a
single-layer fabric or a double-layer fabric; and
at least one three-dimensional structure (12),
connected with the basic structure (11), wherein
a thickness of the three-dimensional structure
(12) is greater than a thickness of the basic
structure (11), the three-dimensional structure
(12) comprising two surface layer portions (121,
122) and a supporting portion (123) connected
with the two surface layer portions (121, 122)
and located between the two surface layer por-
tions (121, 122),

characterized in that

the supporting portion (123) is formed by at least
one supporting yarn (124) which is temporarily
suspended to be fed at a junction (13) between
the three-dimensional structure (12) and the
basic structure (11) so that the junction (13) is
without the supporting portion (123).

The weft-knitted fabric as claimed in claim 5, wherein
a height of the supporting portion (123) is not a fixed
value.

A use of the weft-knitted fabric as claimed in claim 5
or 6 as a breast pad in women’s clothing or as a
cushion pad in sportswear.

Patentanspriiche

Verfahren (20) zum Stricken und Formen eines Ge-
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stricks (10) mit variierender Dicke durch eine Rund-
strickmaschine (30), wobei das Verfahren (20) die
folgenden Schritte umfasst:

Antreiben der Rundstrickmaschine (30), um ei-
ne Grundstruktur (11) durch mindestens eines
von zwei Nadelbetten (31, 32) der Rundstrick-
maschine (30) zu stricken, wobei die Grund-
struktur (11) aus einem einlagigen Gestrick oder
einem zweilagigen Gestrick ausgewahlt ist; und
Steuern der beiden Nadelbetten (31, 32) aufder
Rundstrickmaschine (30), um eine dreidimen-
sionale Struktur (12) zu stricken, die mit der
Grundstruktur (11) verbunden ist, wobei eine
Dicke der dreidimensionalen Struktur (12) gré-
Rer ist als eine Dicke der Grundstruktur (11), die
dreidimensionale Struktur (12) zwei Oberfla-
chenschichtabschnitte (121, 122) und einen
Stiitzabschnitt (123) aufweist, der mit den bei-
den Oberflachenschichtabschnitten (121, 122)
verbunden ist und sich zwischen den beiden
Oberflachenschichtabschnitten (121, 122) be-
findet;

dadurch gekennzeichnet, dass

die Rundstrickmaschine (30) so gesteuert wird,
dass sie vorubergehend an einer Verbindungs-
stelle (13) zwischen der dreidimensionalen
Struktur (12) und der Grundstruktur (11) kein
Stutzgarn (124) zufihrt, so dass die Verbin-
dungsstelle (13) ohne den Stitzabschnitt
(123) ausgebildet ist und das Stlitzgarn (124)
zugefiihrt wird, um den Stitzabschnitt (123) zu
bilden, nachdem die beiden Oberflachenschich-
tabschnitte (121, 122) mit einer Vielzahl von
Maschen gestrickt sind.

Verfahren nach Anspruch 1, wobei wahrend eines
Strickvorgangs des Stiitzabschnitts (123) die Rund-
strickmaschine (30) zwei Abstreifnadeln (311, 321)
der beiden Nadelbetten (31, 32) antreibt, um eine
Offnung (34) der Rundstrickmaschine (30) zu ver-
schieben und ihre GréRe zu verandern, und eine
Hohe des Stiitzabschnitts (123) kein fester Wert ist.

Verfahren nach Anspruch 2, wobei, wenn die Grund-
struktur (11) das zweilagige Gestrick ist, zwei Ge-
strickoberflachen (111, 112) des zweilagigen Ge-
stricks durch Fangstricken oder Transferstricken
durch die Rundstrickmaschine (30) eng aneinander
liegend miteinander verbunden werden.

Verfahren nach Anspruch 1, wobei, wenn die Grund-
struktur (11) das zweilagige Gestrick ist, die Rund-
strickmaschine (30) ein Vernetzungsgarn (113) zu-
fuhrt, so dass zwei Gestrickoberflachen (111, 112)
des zweilagigen Gestricks durch die Wirkung des
Vernetzungsfadens (113) eng aneinander liegend
miteinander verbunden werden konnen, und der
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Vernetzungsfaden (113) keine Stutzfahigkeit auf-
weist.

Schussgestricktes Gestrick (10) mit variierender Di-
cke, umfassend:

mindestens eine Grundstruktur (11), ausge-
wahltaus einem einlagigen Gestrick oder einem
zweilagigen Gestrick; und

mindestens eine dreidimensionale Struktur
(12), die mit der Grundstruktur (11) verbunden
ist, wobei die Dicke der dreidimensionalen
Struktur (12) grofer ist als die Dicke der Grund-
struktur (11), wobei die dreidimensionale Struk-
tur (12) zwei Oberflachenschichtabschnitten
(121, 122) und einen mit den beiden Oberfla-
chenschichtabschnitten (121, 122) verbunde-
nen und zwischen den beiden Oberflachen-
schichtabschnitten (121, 122) angeordneten
Stitzabschnitt (123) umfasst,

dadurch gekennzeichnet, dass

der Stitzabschnitt (123) durch mindestens ein
Stltzgarn (124) gebildet ist, dessen Zufiihrung
an einer Verbindungsstelle (13) zwischen der
dreidimensionalen Struktur (12) und der Grund-
struktur (11) voriibergehend unterbrochen ist,
so dass die Verbindungsstelle (13) ohne den
Stltzabschnitt (123) ausgebildet ist.

6. Schussgestrickte Gestrick nach Anspruch 5, wobei

die Hohe des Stiitzabschnitts (123) ohne festen Wert
ist.

Verwendung des schussgestrickten Gestricks nach
Anspruch 5 oder 6 als Brustpolster in Damenbeklei-
dung oder als Polsterkissen in Sportbekleidung.

Revendications

Un procédé (20) de tricotage et de formation d’'un
tricota mailles croisées (10) d’épaisseur variable par
une machine a tricoter plate (30), le procédé (20)
comprenant des étapes consistant a :

commander la machine a tricoter plate (30) pour
tricoter une structure de base (11) par au moins
une des deux lits d’aiguilles (31, 32) de la ma-
chine a tricoter plate (30), dans laquelle la struc-
ture de base (11) est sélectionnée parmiun tissu
a une couche ou un tissu a deux couches ; et

controler les deux lits d’aiguilles (31, 32) sur le
meétier a tricoter plat (30) pour tricoter une struc-
ture tridimensionnelle (12) reliée a la structure
de base (11), dans laquelle une épaisseur de la
structure tridimensionnelle (12) est supérieure a
une épaisseur de la structure de base (11), la
structure tridimensionnelle (12) comprend deux
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parties de couche de surface (121, 122) et une
partie de support (123) reliée aux deux parties
de couche de surface (121, 122) et située entre
les deux parties de couche de surface (121,
122);

caractérisé par le fait que

la machine a tricoter a plat (30) est commandée
de maniére a étre temporairement suspendue
pour alimenter un fil de soutien (124) a une
jonction (13) entre la structure tridimensionnelle
(12) et la structure de base (11) de sorte que la
jonction (13) soit dépourvue de la partie de
soutien (123), et le fil de soutien (124) est ali-
menté pour former la partie de soutien (123)
aprés que les deux parties de la couche de
surface (121, 122) ont été tricotées avec une
pluralité de mailles.

Le procédé selon la revendication 1, dans lequel, au
cours d'un processus de tricotage de la portion de
support (123), le métier a tricoter plat (30) entraine
deux méches knock-over (311, 321) des deux lits
d’aiguilles (31, 32) pour déplacer et modifier une
taille d’'une embouchure (34) du métier a tricoter plat
(30), et une hauteur de la portion de support (123)
n’est pas une valeur fixe.

Le procédé selon la revendication 2, dans lequel
lorsque la structure de base (11) est le tissu double
couche, deux surfaces de tissu (111, 112) du tissu
double couche sont étroitement attachées I'une a
l'autre par tricotage tuck ou tricotage transfert a
travers la machine a tricoter plate (30).

Le procédé selon la revendication 1, dans lequel,
lorsque la structure de base (11) est le tissu a double
couche, le métier a tricoter plat (30) alimente un fil de
réticulation (113) pour permettre aux deux surfaces
de tissu (111, 112) du tissu a double couche de
s’attacher étroitement I'une a I'autre par une action
dufil de réticulation (113), etle fil de réticulation (113)
est dépourvu de capacité de support.

Un tissu tricoté a mailles croisées (10) d’épaisseur
variable, comprenant

au moins une structure de base (11), choisie
parmi un tissu a une couche ou un tissu a deux
couches ; et

au moins une structure tridimensionnelle (12),
reliée a la structure de base (11), dans laquelle
une épaisseur de la structure tridimensionnelle
(12) est supérieure a une épaisseur de la struc-
ture de base (11), la structure tridimensionnelle
(12) comprenant deux parties de couche de
surface (121, 122) et une partie de support
(123) reliée aux deux parties de couche de sur-
face (121, 122) et située entre les deux parties
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de couche de surface (121, 122),

caractérisé par le fait que

la partie de support (123) est formée par au
moins un fil de support (124) qui est temporai-
rement suspendu pour étre alimenté a une jonc-
tion (13) entre la structure tridimensionnelle (12)
et la structure de base (11) de sorte que la
jonction (13) soit dépourvue de la partie de
support (123).

Le tissu tricoté a mailles croisées selon la revendica-
tion 5, dans lequel une hauteur de la portion de
support (123) n’est pas une valeur fixe.

L'utilisation de I'étoffe tricotée a trame selon la re-
vendication 5 ou 6 comme coussin mammaire dans
un vétement féminin ou comme coussin dans un
vétement de sport.
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driving the flat knitting machine

to knit the basic structure by
at least one of two needle beds

21

controlling the two needle beds of the
flat knitting machine to knit the
three-dimensional structure, wherein

a thickness of the three-dimensional
structure 1s greater than a thickness of
the basic structure, the three-dimensional
structure comprises the two surface layer
portions and the supporting portion, and
a junction between the three-dimensional
structure and the basic structure 1is
without the supporting portion

22

Fig. 3
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