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Description

Technical Field

[0001] The present invention relates to knitting of a
spacer fabric, and particularly relates to knitting of a spac-
er fabric in which one side of the spacer fabric is convex
at desired positions and the other side is flat, or both
sides alternately have convexities.

Background Art

[0002] Patent Literature 1 (JP 2004-107800A) disclos-
es knitting of a thick spacer fabric in which tuck stitches
are formed to insert connecting yarn made of woolly nylon
or the like into a gap between a front knitted fabric and
a rear knitted fabric. However, this spacer fabric is formed
such that not only one side of, but both sides of the spacer
fabric are convex. Patent Literature 2 (JP S52-108377U)
discloses knitting in which a front knitted fabric and a rear
knitted fabric are made of different materials, and another
yarn is inserted by inlay into a gap between the front and
the rear knitted fabrics thereby making one of the front
and the rear knitted fabrics convex. However, according
to Patent Literature 2, the front and the rear knitted fabrics
have to be made of mutually different materials.

Citation List

Patent Literature

[0003]

[Patent Literature 1] JP 2004-107800A
[Patent Literature 2] JP S52-108377U

[0004] EP 1 915 926 A1 discloses a knitted seat cover
comprising a body support region knitted in one piece
with alternate spacer fabric zones and thinner opaque or
open-mesh zones.
[0005] Prior Art document WO 92/13125 A1 discloses
a thermal insulating material comprising a double-faced
knitted glass fibre fabric in which the faces of the fabric
are interconnected by at least one linking thread which
passes from one face to the other.

Summary of the Invention

Technical Problem

[0006] It is an object of the present invention to provide
a spacer fabric in which one side is convex and the other
side is flat at desired positions, and a method for knitting
the spacer fabric.

Means for Solving Problem

[0007] This and other objects are solved by a knitting

method as defined in claim 1. Preferred embodiments of
the knitting method are stated in the subclaims 2 to 4.
The objects are also met by the space of fabric defined
in claim 5.
[0008] The present invention is directed to a knitting
method for knitting a spacer fabric having a front knitted
fabric, a rear knitted fabric, and a connecting yarn that
connects the front knitted fabric and the rear knitted fab-
ric, using a knitting machine provided with at least a pair
of needle beds each having a plurality of needles, and a
carriage, the method characterized by, in order to knit
the spacer fabric in which one side of the space fabric is
convex and the other side is flat or both the front and rear
knitted fabrics alternately have convexities:

a step (a) of repeatedly forming tuck stitches with
the connecting yarn alternately on stitches in the
front knitted fabric caught on the needles and stitch-
es in the rear knitted fabric caught on the needles
such that the tuck stitches are formed at a pitch of a
plurality of stitches along the needle beds both on
the front knitted fabric and on the rear knitted fabric
but are not formed on mutually opposing stitches,
while changing stitches to be tucked such that the
tuck stitches are formed on each stitch of the front
knitted fabric and the rear knitted fabric;
a step (b) of knitting next stitches at a pitch of a plu-
rality of stitches on the stitches of the front knitted
fabric on which the tuck stitches have been formed;
and
a step (c) of knitting next stitches at a pitch of a plu-
rality of stitches on the stitches of the rear knitted
fabric on which the tuck stitches have been formed;

wherein the next stitches are knitted on each stitch of the
front knitted fabric and the rear knitted fabric on the stitch-
es where the tuck stitches have been formed on, by re-
peating the step (b) and the step (c), while changing
stitches for forming the next stitches, and
in the step (b) and the step (c), the next stitches are knitted
firstly on the knitted fabric to be made flat, and the next
stitches are knitted lastly on the tuck stitches in the knitted
fabric to be made convex, which are connected via the
connecting yarn to the tuck stitches on which the next
stitches have been firstly knitted.
[0009] The present invention has the following as-
pects.

- Tuck stitches is repeatedly formed with the connect-
ing yarn alternately on stitches in the front knitted
fabric caught on the needles and stitches in the rear
knitted fabric caught on the needles such that the
tuck stitches are formed at a pitch of a plurality of
stitches both on the front knitted fabric and on the
rear knitted fabric but are not formed on mutually
opposing stitches, while stitches to be tucked are
changed such that the tuck stitches are formed on
each stitch of the front knitted fabric and the rear
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knitted fabric.
- Next stitches are knitted at a pitch of a plurality of

stitches on the stitches of the front knitted fabric on
which the tuck stitches have been formed, and next
stitches are knitted at a pitch of a plurality of stitches
on the stitches of the rear knitted fabric on which the
tuck stitches have been formed, wherein stitches for
forming the next stitches are changed, so that the
next stitches are knitted on each stitch of the front
knitted fabric and the rear knitted fabric on which the
tuck stitches have been formed.

- One side of the spacer fabric is made convex and
the other side is made flat, using the order in which
the next stitches are knitted on the stiches on which
the tuck stitches have been formed.

- The tuck stitches on which the next stitches are firstly
knitted is connected via the connecting yarn to the
tuck stitches on which the next stitches are knitted
last, and the knitted fabric on the side of the tuck
stitches on which the next stitches are knitted first
relatively shrinks and becomes flat, and the knitted
fabric on the side of the tuck stitches on which the
next stitches are knitted last becomes relatively con-
vex.

[0010] According to the present invention, a spacer
fabric may be knitted in which one side of the spacer
fabric is convex, without a difference in material between
the front knitted fabric and the rear knitted fabric. Fur-
thermore, the convex side has convexities about twice
as large as those in the case where both sides are con-
vex. The stitch loop length, the number of courses, or the
like does not have to be made different between the front
and the rear knitted fabrics. The convexities may be
formed at desired positions on the front knitted fabric and
the rear knitted fabric, and the portions opposite the con-
vexities become flat, and, thus, a spacer fabric having a
shape suitable for various applications is obtained.
[0011] It is preferable that plain portion and rib portion
are formed in the step (b) and the step (c), thereby con-
necting the front knitted fabric and the rear knitted fabric
to each other at the rib portion, and making the spacer
fabric thicker at the plain portion and thinner at the rib
portion. Accordingly, due to the contrast between the
convex portions and the thin portions surrounding the
convex portions, the spacer fabric may be emphasized
with recesses and protrusions.
[0012] It is particularly preferable that the plain portions
and the rib portions are each formed at a plurality of po-
sitions in the step (b) and the step (c), thereby connecting
the front knitted fabric and the rear knitted fabric to each
other at the plurality of positions, and shifting positions
of the rib stitches along a wale direction of the spacer
fabric such that the positions of the rib portions are ar-
ranged oblique with respect to the wale direction and
cross each other. Accordingly, a quilt-like knitted fabric
is obtained in which the convex portions are in the shape
of a parallelogram.

[0013] Furthermore, it is preferable that the next stitch-
es are knitted on every other stitch in both the step (b)
and the step (c), and, when repeating the step (b) and
the step (c), the next stitches are knitted lastly on the
stitches with the tuck stitches opposing the next stitches
that have been firstly knitted. Accordingly, the side on
which the next stitches are lastly knitted becomes con-
vex, and the side on which the next stitches are firstly
knitted on the opposite side becomes flat.
[0014] Also, the present invention is directed to a spac-
er fabric, comprising:

a front knitted fabric:

a rear knitted fabric; and
a connecting yarn that connects the front knitted
fabric and the rear knitted fabric;
wherein one side of the spacer fabric is convex
and the other side is flat or both the front and
rear knitted fabrics (4, 6) alternately have con-
vexities,
tuck stitches are formed with the connecting
yarn alternately on stitches of the front knitted
fabric and stitches of the rear knitted fabric such
that the tuck stitches are formed at a pitch of a
plurality of stitches both on the front knitted fabric
and on the rear knitted fabric but are not formed
on mutually opposing stitches, while stitches to
be tucked are changed such that the tuck stitch-
es are formed on each stitch of the front knitted
fabric and the rear knitted fabric,
next stitches are knitted at a pitch of a plurality
of stitches on the stitches of the front knitted fab-
ric on which the tuck stitches have been formed,
and the stitches for forming the next stitches are
changed, so that the next stitches are knitted in
a plurality of courses on each stitch on which
the tuck stitches have been formed in the front
knitted fabric,
next stitches are knitted at a pitch of a plurality
of stitches on the stitches of the rear knitted fab-
ric on which the tuck stitches have been formed,
and the stitches for forming the next stitches are
changed, so that the next stitches are knitted in
a plurality of courses on each stitch on which
the tuck stitches have been formed in the rear
knitted fabric, and
the next stitches are knitted firstly on the knitted
fabric on the side that is to be made flat, the next
stitches are knitted lastly on the tuck stitches in
the knitted fabric on the side that is to be made
convex, which is connected via the connecting
yarn to the tuck stitches on which the next stitch-
es are firstly knitted, and an interval between
next stitches in the knitted fabric on the side that
is to be made flat is made smaller than that in
the knitted fabric on the side that is to be made
convex.
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[0015] A connecting yarn extends from a tuck stitch A
on which the next stitches are knitted last, to a tuck stitch
B, in the knitted fabric on the opposite side facing the
tuck stitch A, on which the next stitches are knitted first.
Immediately before the next stitches are knitted on the
tuck stitch A, the tuck stitch B has already been released
from the needles on the needles bed and is pulled toward
the tuck stitch A, a prolongation between stitches knitted
after the tuck stitches is placed on a prolongation be-
tween the tuck stitches A and B, the tuck stitch A is ten-
sioned, the connecting yarn is pulled from the tuck stitch
B toward the tuck stitch A, and, thus, the tuck stitch B
shrinks. In this state, if next stitches are knitted on the
tuck stitch A, and the tuck stitch A is released from the
needles, the knitted fabric to which the tuck stitch B be-
longs relatively shrinks and becomes flat, and the knitted
fabric to which the tuck stitch A belongs becomes rela-
tively convex. Note that the interval between the stitches
in the knitted fabric to which the tuck stitch B belongs
becomes relatively smaller, and the interval between the
stitches in the knitted fabric to which the tuck stitch A
belongs becomes relatively larger.
[0016] With the spacer fabric according to the present
invention, convexities may be formed without a difference
in material between the front knitted fabric and the rear
knitted fabric. Furthermore, the convexities when only
one of the front and rear knitted fabrics is convex are
about twice as large as those when both the front and
the rear knitted fabrics are convex. The convexities may
be formed at desired positions on the front knitted fabric
and the rear knitted fabric, and the portions opposite the
convexities become flat. Thus, this spacer fabric is suit-
able for supporters, shoe soles, and the like, when it is
used such that the flat side is in contact with the person’s
body. Furthermore, this spacer fabric is suitable for cush-
ions, chair seats, chair backrests, back pads of back-
packs, and the like, when it is used such that the convex
side is in contact with the person’s body. The spacer fab-
ric according to the present invention may be convex at
desired positions, and, thus, it may have a shape suiting
various applications. Note that, in this specification, the
description regarding the spacer fabric knitting method
is directly applicable to the spacer fabric. Although the
front knitted fabric is convex and the rear knitted fabric
is flat in the embodiment below, a spacer fabric may be
knitted that has convex portions in the front knitted fabric
and flat portions in the rear knitted fabric, and, conversely,
flat portions in the front knitted fabric and convex portions
in the rear knitted fabric.

Brief Description of the Drawings

[0017]

FIG. 1 is a cross-sectional view of a main portion of
a quilt-like fabric according to an embodiment.

FIG. 2 is a cross-sectional view of a main portion of

a fabric in which both the front and the rear knitted
fabrics have recesses and protrusions according to
the embodiment.

FIG. 3 is a process chart showing a knitting method
according to the embodiment.

FIG. 4 is a diagram showing the arrangement of a
tuck stitch According to the embodiment.

FIG. 5 is a diagram schematically showing the ar-
rangement of a tuck stitch and knit stitches caught
on needles.

FIG. 6 is a photograph showing a front side of the
quilt-like fabric according to the embodiment.

FIG. 7 is a photograph showing a back side of the
quilt-like fabric according to the embodiment.

FIG. 8 is a photograph showing an enlarged front
side of the quilt-like fabric according to the embodi-
ment.

FIG. 9 is a photograph showing a front side of the
fabric in which both the front and the rear knitted
fabrics have recesses and protrusions according to
the embodiment.

FIG. 10 is a photograph showing a back side of the
fabric in which both the front and the rear knitted
fabrics have recesses and protrusions according to
the embodiment.

FIG. 11 is a photograph showing an enlarged front
side of the fabric in which both the front and the rear
knitted fabrics have recesses and protrusions ac-
cording to the embodiment.

Description of Embodiments

[0018] Hereinafter, an optimal embodiment for carry-
ing out the present invention will be described.

Embodiment

[0019] FIGS. 1 to 11 show the embodiments. FIG. 1
shows a quilt-like spacer fabric 2 in which one of the front
and the rear knitted fabrics has recesses and protrusions
and the other knitted fabric is flat, where 4 denotes a front
knitted fabric that has recesses and protrusions, 6 de-
notes a rear knitted fabric that is flat, and 8 denotes a
cushion layer that is filled with a connecting yarn made
of woolly nylon, silk gut, aramid yarn, or the like between
the knitted fabrics 4 and 6. In order to connect the knitted
fabrics 4 and 6, stitches of the knitted fabrics 4 and 6 are
linked to each other by tuck stitches. Furthermore, 10
denotes a link portion in which the front knitted fabric 4
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and the rear knitted fabric 6 are knitted by rib stitches. In
this portion, a knitting yarn that has been used for knitting
the front knitted fabric 4 is then used for knitting the rear
knitted fabric 6, and a knitting yarn that has been used
for knitting the rear knitted fabric 6 is then used for knitting
the front knitted fabric 4, thereby causing the knitting
yarns of the front and the rear knitted fabrics to cross
each other. Furthermore, the front knitted fabric 4 and
the rear knitted fabric 6 are knitted, for example, by plain
stitches in the portions other than the link portions 10.
Since the link portions 10 are thin, convexities in the other
portions of the front knitted fabric 4 are denoted. Note
that the left and the right end portions of the front knitted
fabric 4 are linked to the left and the right end portions
of the rear knitted fabric 6, for example, making the whole
front knitted fabric 4 and the rear knitted fabric 6 tubular.
[0020] FIG. 2 shows a spacer fabric 12 in which both
the front and the rear knitted fabrics alternately have con-
vexities. In FIG. 2, the same constituent components as
those in FIG. 1 are denoted by the same reference nu-
merals. In the spacer fabric 12, the link portions 10 do
not denote recesses and protrusions, but merely connect
the knitted fabrics 4 and 6. Accordingly, the link portions
10 may not be provided.
[0021] FIG. 3 shows a method for knitting the spacer
fabrics 2 and 12, where FB denotes a front needles bed
of a flat knitting machine used for knitting, and BB denotes
a rear needles bed. Each of the needle beds FB and BB
has a large number of needles, and a spacer fabric is
knitted by causing a carriage (not shown) to travel back
and forth on the needle beds FB and BB and operate the
needles. Furthermore, a connecting yarn and a knitting
yarn, which is used to knit stitches, are fed from carriers
(not shown) of the flat knitting machine. In FIG. 3, numer-
als 1 to 4 indicate the course number when knitting next
stitches on tuck stitches. For example, "1" indicates knit-
ting of the next stitches in the course S1. In FIG. 3, 10 in
the lowermost portion indicates an area that will be
formed into the link portion 10. The number of carriers
that feed the connecting yarn and the knitting yarn may
be freely selected, and, for example, one carrier may be
allocated to each yarn type, or four carriers may be allo-
cated to each yarn type, for example.
[0022] After stitches for one row are knitted both in the
front and the rear knitted fabrics, a connecting yarn is
inserted into a gap between the front and the rear knitted
fabrics by forming tuck stitches with the connecting yarn
on each stitch of the front and the rear knitted fabrics.
For example, the tuck stitches are formed on every four
stitches alternately on the front and the rear knitted fab-
rics, that is, as a whole, the tuck stitches are formed in
an eight stitch cycle such that tuck stitches is formed on
a knitted fabric on the same side on every eight stitches.
Tuck courses are repeatedly knitted such that, for exam-
ple, one to three tuck stitch are formed on each stitch.
Note that, in this specification, a "course" refers to one
travel of a carriage. When the tuck courses are complet-
ed, one course of next stitches is formed by performing

a knit on each of the stitches on which tuck stitches have
been formed, and, thus, the tuck stitches are released
from the needles. The next stitches are knitted, for ex-
ample, in four courses. For example, next stitches are
knitted in the first knit course S1 on stitches with the ref-
erence numeral 1 attached thereto, next stitches are knit-
ted in the course S2 on stitches with the reference nu-
meral 2 attached thereto, next stitches are knitted in the
course S3 on stitches with the reference numeral 3 at-
tached thereto, and next stitches are knitted in the last
knit course S4 on stitches with the reference numeral 4
attached thereto. The knitted fabrics are knitted by plain
stitches in the portions other than the link portions 10. In
the courses S1 to S4, in the portions other than the link
portions 10, stitches are knitted on every other stitch in
the same knitted fabric, for example. Here, the next stitch-
es may be knitted, for example, in six courses.
[0023] The state after the course S4 in FIG. 3 is the
same as the state after stitch formation in the lowermost
portion in FIG. 3. The cycle from the tuck courses to the
course S4 is repeated such that tuck courses are per-
formed first, and the courses S1 to S4 are then knitted.
In each cycle, for example, one next stitch and two tuck
stitches are formed on each stitch.
[0024] First stitches knitted in the course S1 and last
stitches knitted in the course S4 face each other on the
needle beds, and tuck stitches are formed so as to con-
nect these stitches. Furthermore, second stitches knitted
in the course S2 and third stitches knitted in the course
S3 face each other on the needle beds, and the tuck
stitches are formed so as to connect these stitches.
[0025] FIG. 4 shows a state in which the tuck courses
have been completed in FIG. 3. The stitches knitted be-
fore the tuck stitches are caught on the needles, but are
not shown in this drawing. Respective needles 20 have
caught, for example, two tuck stitches t1 to t4. Note that
each needle may have one tuck stitch, three tuck stitches,
or the like, instead of two tuck stitches. The tuck stitches
t1 and the tuck stitches t4 face each other, and the tuck
stitches t2 and the tuck stitches t3 face each other. The
connecting yarns 22 and 24 make tuck stitches, for ex-
ample, on every four stitches alternately on the front and
the rear knitted fabrics, but may make tuck stitches on
every two stitches, every six stitches, or the like.
[0026] FIG. 5 shows a state immediately before the
last knit course S4 in FIG. 3, where 26 denotes stitches
knitted in the course S1, 27 denotes stitches knitted in
the course S2, and 28 denotes stitches knitted in the
course S3. Two tuck stitches t4 are caught together with
one stitch on the needles 20, but, in this drawing, only
one tuck stitch is shown. Furthermore, p3 denotes a pro-
longation between the stitches 28,28, and this prolonga-
tion is over the stitches 26 because they were formed
after the stitches 26.
[0027] The tuck stitch t1 and the tuck stitch t4 are con-
nected to each other via the connecting yarn, and the
tuck stitch t2 and the tuck stitch t3 are connected to each
other via the connecting yarn. In the steps of knitting stich-
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es on tuck stitches (S1 to S4 in FIG. 3), first, the first
stitches 26 are knitted on tuck stitches t1, and then the
stitches 27 and 28 are respectively formed on the tuck
stitches t2 and t3. At the point of time shown in FIG. 5,
the tuck stitches t4 are caught on the needles 20, and,
thus, the tuck stitches t1 connected thereto are pulled
toward the tuck stitches t4. Furthermore, on the prolon-
gation between the tuck stitches t1 and the tuck stitches
t4, prolongations p2 between the stitches 27,27 knitted
on the tuck stitches t2 and prolongations p3 between the
stitches 28,28 knitted on the tuck stitches t3 are placed.
Accordingly, the tuck stitches t4 are tensioned, the con-
necting yarns are pulled into the tuck stitches t4 from the
tuck stitches t1 that have been already released from the
needles due to formation of the stitches 26, and, thus,
the tuck stitches t1 shrink. In this state, if stitches are
knitted on the tuck stitches t4, and the tuck stitches t4
are released from the needles, the knitted fabric to which
the tuck stitches t1 belong relatively shrinks and becomes
flat, and the knitted fabric to which the tuck stitches t4
belong becomes relatively convex. The knitted fabric
having the tuck stitches t4 is made greatly convex as
follows. When knitting stitches on tuck stitches in the
courses S1 to S4 in FIG. 3, pairing the mutually connect-
ed tuck stitches t1 and tuck stitches t4 and the mutually
connected tuck stitches t2 and tuck stitches t3, knitting
stitches firstly on the tuck stitches t1, and knitting stitches
lastly on the tuck stitches t4.
[0028] Which knitted fabric of the front and the rear
knitted fabrics is to be made convex is determined based
on the arrangement of the tuck stitches t1 and t4, in par-
ticular, the tuck stitches t4, and, thus, a knitted fabric on
a desired side is convex at desired positions. Further-
more, convexities are about twice as large when one side
of the spacer fabric is convex, as those when both the
knitted fabrics are convex. The front and the rear knitted
fabrics may be, for example, knitted using knitting yarns
made of the same material according to the same knitting
conditions such as the same loop length and the same
number of stitch rows. Note that, however, the front and
the rear knitted fabrics may be knitted using knitting yarns
made of different materials according to different knitting
conditions.
[0029] FIGS. 6 to 8 show a spacer fabric having the
structure in FIG. 1. The front side shown in FIG. 6 is
provided with recesses and protrusions, and convexities
of the recesses and the protrusions are emphasized by
the thin link portions, whereas the back side shown in
FIG. 7 is flat. FIG. 8 shows an enlarged front side of the
spacer fabric shown in FIG. 6. Note that, in FIGS. 6 and
7, the lower edge portion of the spacer fabric is a knit
starting portion, which is to be removed later. The posi-
tions of the link portions 10 are shifted obliquely along
the wale direction of the spacer fabric such that the link
portions 10 cross each other and thus define rhombic
convexities, and, thus, a quilt-like spacer fabric is formed.
This spacer fabric is suitable, for example, for cushions,
backrests, soles, supporters, and the like.

[0030] FIGS. 9 to 11 show a spacer fabric having the
structure in FIG. 2, where both of the front and the rear
knitted fabrics are provided with convex portions and flat
portions, and the convex portions and the flat portions
extend parallel to the wale direction. The spacer fabric
in FIGS. 9 to 11 also may be used for supporters, cush-
ions, backrests, and the like, but is most suitable for back
pads of backpacks and the like because it has a high
cushioning performance and a high air permeability.

List of Reference Numerals

[0031]

2, 12 Spacer fabric
4 Front knitted fabric
6 Rear knitted fabric
8 Cushion layer
10 Link portion
20 Needles
22, 24 Connecting yarn
26-28 Stitch
t1-t4 Tuck stitch
p3 Prolongation

Claims

1. A knitting method for knitting a spacer fabric (2) hav-
ing a front knitted fabric (4), a rear knitted fabric (6),
and a connecting yarn (22, 24) that connects the
front knitted fabric (4) and the rear knitted fabric (6),
using a knitting machine provided with at least a pair
of needle beds (FB, BB) each having a plurality of
needles (20), and a carriage, the method character-
ized by,
in order to knit the spacer fabric (2) in which one side
of the space fabric (4, 6) is convex and the other side
is flat or both the front and rear knitted fabrics (4, 6)
alternately have convexities:

a step (a) of repeatedly forming tuck stitches with
the connecting yarn (22, 24) alternately on
stitches in the front knitted fabric (4) caught on
the needles (20) and stitches in the rear knitted
fabric (6) caught on the needles (20) such that
the tuck stitches are formed at a pitch of a plu-
rality of stitches along the needle beds (FB,BB)
both on the front knitted fabric (4) and on the
rear knitted fabric (6) but are not formed on mu-
tually opposing stitches, while changing stitches
to be tucked such that the tuck stitches are
formed on each stitch of the front knitted fabric
(4) and the rear knitted fabric (6);
a step (b) of knitting next stitches at a pitch of a
plurality of stitches on the stitches of the front
knitted fabric (4) on which the tuck stitches have
been formed; and
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a step (c) of knitting next stitches at a pitch of a
plurality of stitches on the stitches of the rear
knitted fabric (6) on which the tuck stitches have
been formed;

wherein the next stitches are knitted on each stitch
of the front knitted fabric (4) and the rear knitted fabric
(6) on the stitches where the tuck stitches have been
formed on, by repeating the step (b) and the step (c),
while changing stitches for forming the next stitches,
and
in the step (b) and the step (c), the next stitches are
knitted firstly on the knitted fabric on the side that is
to be made flat, and the next stitches are knitted lastly
on the tuck stitches in the knitted fabric to be made
convex, which are connected via the connecting yarn
(22, 24) to the tuck stitches on which the next stitches
have been firstly knitted.

2. The knitting method for knitting a spacer fabric (2)
according to claim 1, characterized in that plain por-
tion and rib portion are formed in the step (b) and
the step (c), thereby connecting the front knitted fab-
ric (4) and the rear knitted fabric (6) to each other at
the rib portion, and making the spacer fabric (2) thick-
er at the plain portion and thinner at the rib portion.

3. The knitting method for knitting a spacer fabric (2)
according to claim 2, characterized in that the plain
portions and the rib portions are each formed at a
plurality of positions in the step (b) and the step (c),
thereby connecting the front knitted fabric (4) and
the rear knitted fabric (6) to each other at the plurality
of positions, and shifting the positions of the rib por-
tion along a wale direction of the spacer fabric (2)
such that the positions of the rib portions are ar-
ranged oblique with respect to the wale direction and
cross each other.

4. The knitting method for knitting a spacer fabric (2)
according to any one of claims 1 to 3, characterized
in that the next stitches are knitted on every other
stitch in both the step (b) and the step (c), and, when
repeating the step (b) and the step (c), the next stitch-
es are knitted lastly on the stitches the tuck stitches
opposing the next stitches that have been firstly knit-
ted.

5. A spacer fabric (2), comprising:

a front knitted fabric (4):

a rear knitted fabric (6); and
a connecting yarn (22, 24) that connects the
front knitted fabric (4) and the rear knitted
fabric (6);
wherein one side of the spacer fabric (4, 6)
is convex and the other side is flat or both

the front and rear knitted fabrics (4, 6) alter-
nately have convexities,
characterized by tuck stitches formed with
the connecting yarn (22, 24) alternately on
stitches of the front knitted fabric (4) and
stitches of the rear knitted fabric (6) such
that the tuck stitches are formed at a pitch
of a plurality of stitches of both on the front
knitted fabric (4) and on the rear knitted fab-
ric (6) but are not formed on mutually op-
posing stitches, while stitches to be tucked
are changed such that the tuck stitches are
formed on each stitch of the front knitted
fabric (4) and the rear knitted fabric (6),
next stitches knitted at a pitch of a plurality
of stitches on the stitches of the front knitted
fabric (4) on which the tuck stitches have
been formed, and the stitches for forming
the next stitches are changed, so that the
next stitches are knitted in a plurality of
courses on each stitch on which the tuck
stitches have been formed in the front knit-
ted fabric (4),
next stitches knitted at a pitch of a plurality
of stitches on the stitches of the rear knitted
fabric (6) on which the tuck stitches have
been formed, and the stitches for forming
the next stitches are changed, so that the
next stitches are knitted in a plurality of
courses on each stitch on which the tuck
stitches have been formed in the rear knitted
fabric (6), and
the next stitches knitted firstly on the other
side of the spacer fabric (6, 4) to be made
flat, the next stitches knitted lastly on the
tuck stitches in the one side of the spacer
fabric (4, 6) to be made convex, which are
connected via the connecting yarn (22, 24)
to the tuck stitches on which the next stitch-
es are firstly knitted, and an interval be-
tween next stitches in the other side of the
spacer fabric (6, 4) to be made flat is made
smaller than that in the one side of the spac-
er fabric (4, 6) to be made convex.

Patentansprüche

1. Strickverfahren zum Stricken eines Abstandsge-
stricks (2) mit einem vorderen Gestrick (4), einem
hinteren Gestrick (6) und einem Verbindungsfaden
(22, 24), der das vordere Gestrick (4) mit dem hin-
teren Gestrick (6) verbindet, unter Verwendung einer
Strickmaschine mit wenigstens einem Paar von Na-
delbetten (FB, BB), die jeweils eine Vielzahl von Na-
deln (20) aufweisen, und einem Schlitten, wobei das
Verfahren gekennzeichnet ist durch:
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um das Abstandsgestrick (2) zu stricken, bei
dem eine Seite des Abstandsgestricks (4, 6)
konvex ist und die andere Seite flach ist oder
beide vordere und hintere Gestricke (4, 6) alter-
nierend Konvexitäten aufweisen:

einen Schritt (a) zum wiederholten Bilden
von Fangmaschen mit dem Verbindungsfa-
den (22, 24) alternierend an Maschen in
dem vorderen Gestrick (4), die an den Na-
deln (20) hängen, und an Maschen in dem
hinteren Gestrick (6), die an den Nadeln
(20) hängen, sodass die Fangmaschen mit
einem Abstand von einer Vielzahl von Ma-
schen entlang der Nadelbetten (FB, BB) so-
wohl an dem vorderen Gestrick (4) als auch
an dem hinteren Gestrick (6) gebildet wer-
den, aber nicht an einander gegenüberlie-
genden Maschen gebildet werden, wobei
die zu fangenden Maschen derart gewech-
selt werden, dass die Fangmaschen an je-
der Masche des vorderen Gestricks (4) und
des hinteren Gestricks (6) gebildet werden,
einen Schritt (b) zum Stricken von folgen-
den Maschen mit einem Abstand von einer
Vielzahl von Maschen an den Maschen des
vorderen Gestricks (4), an dem die Fang-
maschen gebildet wurden, und
einen Schritt (c) zum Stricken von folgen-
den Maschen mit einem Abstand von einer
Vielzahl von Maschen an den Maschen des
hinteren Gestricks (6), an dem die Fangma-
schen gebildet wurden,
wobei die folgenden Maschen an jeder Ma-
sche des vorderen Gestricks (4) und des
hinteren Gestricks (6) an den Maschen, an
denen die Fangmaschen gebildet wurden,
durch das Wiederholen des Schritts (b) und
des Schritts (c) gebildet werden, während
die Maschen für das Bilden der folgenden
Maschen gewechselt werden, und
in dem Schritt (b) und dem Schritt (c) die
folgenden Maschen zuerst an dem Gestrick
auf der flach vorzusehenden Seite gestrickt
werden, und die folgenden Maschen zuletzt
an den Fangmaschen in dem konvex vor-
zusehenden Gestrick gestrickt werden, die
über den Verbindungsfaden (22, 24) mit
den Fangmaschen, an denen die nächsten
Maschen zuerst gestrickt wurden, verbun-
den werden.

2. Strickverfahren zum Stricken eines Abstandsge-
stricks (2) nach Anspruch 1, dadurch gekennzeich-
net, dass ein glatter Teil und ein Rippenteil in dem
Schritt (b) und dem Schritt (c) gebildet werden, um
das vordere Gestrick (4) und das hintere Gestrick
(6) an dem Rippenteil miteinander zu verbinden und

um das Abstandsgestrick (2) an dem ebenen Teil
dicker und an dem Rippenteil dünner zu machen.

3. Strickverfahren zum Stricken eines Abstandsge-
stricks (2) nach Anspruch 2, dadurch gekennzeich-
net, dass die glatten Teile und die Rippenteile je-
weils an einer Vielzahl von Positionen in dem Schritt
(b) und dem Schritt (c) gebildet werden, um das vor-
dere Gestrick (4) und das hintere Gestrick (6) an der
Vielzahl von Positionen miteinander zu verbinden,
und die Positionen des Rippenteils entlang einer Ma-
schenstäbchenrichtung des Abstandsgestricks (2)
derart verschoben werden, dass die Positionen der
Rippenteile schräg in Bezug auf die Maschenstäb-
chenrichtung angeordnet sind und einander kreu-
zen.

4. Strickverfahren zum Stricken eines Abstandsge-
stricks (2) nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, dass die folgenden Schrit-
te in jeder zweiten Masche in dem Schritt (b) und
dem Schritt (c) gestrickt werden und, wenn der
Schritt (b) und der Schritt (c) wiederholt werden, die
folgenden Maschen zuletzt an den Fangmaschen
gegenüber den zuerst gestrickten folgenden Ma-
schen gestrickt werden.

5. Abstandsgestrick (2), das umfasst:

ein vorderes Gestrick (4),
ein hinteres Gestrick (6), und
einen Verbindungsfaden (22, 24), der das vor-
dere Gestrick (4) mit dem hinteren Gestrick (6)
verbindet,
wobei eine Seite des Abstandsgestricks (4, 6)
konvex und die andere Seite flach ist oder beide
vordere und hintere Gestricke (4, 6) alternierend
Konvexitäten aufweisen,
dadurch gekennzeichnet, dass Fangma-
schen mit dem Verbindungsfaden (22, 24) alter-
nierend an Maschen des vorderen Gestricks (4)
und an Maschen des hinteren Gestricks (6) ge-
bildet werden, sodass die Fangmaschen mit ei-
nem Abstand von einer Vielzahl von Maschen
an dem vorderen Gestrick (4) und dem hinteren
Gestrick (6), aber nicht an einander gegenüber-
liegenden Maschen gebildet werden, wobei die
zu fangenden Maschen derart gewechselt wer-
den, dass die Fangmaschen an jeder Masche
des vorderen Gestricks (4) und des hinteren Ge-
stricks (6) gebildet werden,
folgende Maschen mit einem Abstand von einer
Vielzahl von Maschen an den Maschen des vor-
deren Gestricks (4), an denen die Fangmaschen
gebildet wurden, gestrickt werden und die Ma-
schen für das Bilden der folgenden Maschen
derart gewechselt werden, dass die folgenden
Maschen in einer Vielzahl von Reihen an jeder
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Masche, an der die Fangmaschen in dem vor-
deren Gestrick (4) gebildet wurden, gestrickt
werden,
folgende Maschen mit einem Abstand von einer
Vielzahl von Maschen an den Maschen des hin-
teren Gestricks (6), an denen die Fangmaschen
gebildet wurden, gestrickt werden, und die Ma-
schen für das Bilden der folgenden Maschen
derart gewechselt werden, dass die folgenden
Maschen in einer Vielzahl von Reihen an jeder
Masche, an der die Fangmaschen in dem hin-
teren Gestrick (6) gebildet wurden, gestrickt
werden, und
die folgenden Maschen zuerst auf der flach vor-
zusehenden anderen Seite des Abstandsge-
stricks (6, 4) gestrickt werden, und die folgenden
Maschen zuletzt an den Fangmaschen auf der
konvex vorzusehenden einen Seite des Ab-
standsgestricks (4, 6) gestrickt werden, die über
die Verbindungsfaden (22, 24) mit den Fangma-
schen, an denen die folgenden Maschen zuerst
gestrickt werden, verbunden sind, wobei ein In-
tervall zwischen folgenden Maschen auf der
flach vorzusehenden anderen Seite des Ab-
standsgestricks (6, 4) kleiner vorgesehen ist als
auf der konvex vorzusehenden einen Seite des
Abstandsgestricks (4, 6).

Revendications

1. Procédé de tricotage pour tricoter un tissu à double
paroi (2) comportant un tissu tricoté avant (4), un
tissu tricoté arrière (6) et un fil de connexion (22, 24)
qui connecte le tissu tricoté avant (4) et le tissu tricoté
arrière (6), en utilisant une machine à tricoter munie
d’au moins deux fontures (FB, BB) comportant cha-
cune une pluralité d’aiguilles (20), et d’un chariot, le
procédé étant caractérisé par,
afin de tricoter le tissu à double paroi (2) dans lequel
un côté du tissu à double paroi (4, 6) est convexe et
l’autre côté est plat, ou les deux tissus tricotés avant
et arrière (4, 6) ont alternativement des convexités :

une étape (a) consistant à former de façon ré-
pétitive des mailles rentrées avec le fil de con-
nexion (22, 24) alternativement sur des mailles
dans le tissu tricoté avant (4) attrapées sur les
aiguilles (20) et des mailles dans le tissu tricoté
arrière (6) attrapées sur les aiguilles (20) de sor-
te que les mailles rentrées sont formées avec
un pas de plusieurs mailles le long des fontures
(FB, BB) à la fois sur le tissu tricoté avant (4) et
sur le tissu tricoté arrière (6) mais ne sont pas
formées sur des mailles mutuellement oppo-
sées, tout en changeant des mailles qui doivent
êtrerentrées de sorte que les mailles rentrées
sont formées sur chaque maille du tissu tricoté

avant (4) et du tissu tricoté arrière (6) ;
une étape (b) consistant à tricoter des mailles
suivantes avec un pas de plusieurs mailles sur
les mailles du tissu tricoté avant (4) sur lesquel-
les les maillesrentrées ont été formées ; et
une étape (c) consistant à tricoter des mailles
suivantes avec un pas de plusieurs mailles sur
les mailles du tissu tricoté arrière (6) sur lesquel-
les les mailles rentrées ont été formées ;

dans lequel les mailles suivantes sont tricotées sur
chaque maille du tissu tricoté avant (4) et du tissu
tricoté arrière (6) sur les mailles oùles mailles ren-
trées ont été formées, en répétant l’étape (b) et l’éta-
pe (c), tout en changeant desmailles pour former les
mailles suivantes, et
dans l’étape (b) et l’étape (c), les mailles suivantes
sont tricotées en premier sur le tissu tricoté du côté
qui doit être fait plat, et les mailles suivantes sont
tricotées en dernier sur les mailles rentrées dans le
tissu tricoté qui doit être fait convexe, mailles qui sont
connectées par l’intermédiaire du fil de connexion
(22, 24) auxmaillesrentrées sur lesquelles les
mailles suivantes ont été tricotées en premier.

2. Procédé de tricotage pour tricoter un tissu à double
paroi (2) selon la revendication 1,
caractérisé en ce qu’une portion normale et une
portion de côte sont formées dans l’étape (b) et l’éta-
pe (c), connectant ainsi le tissu tricoté avant (4) et
le tissu tricoté arrière (6) entre eux au niveau de la
portion de côte, et rendant le tissu à double paroi (2)
plus épais au niveau de la portion normale et plus
mince au niveau de la portion de côte.

3. Procédé de tricotage pour tricoter un tissu à double
paroi (2) selon la revendication 2,
caractérisé en ce que chacune des portions nor-
males et des portions de côte estforméeau niveau
d’une pluralité de positions dans l’étape (b) et l’étape
(c), connectant ainsi le tissu tricoté avant (4) et le
tissu tricoté arrière (6) entre eux au niveau de la plu-
ralité de positions, et en décalant les positions de la
portion de côte le long d’une direction de colonnes
de mailles du tissu à double paroi (2) de sorte que
les positions des portions de côte sont agencées
obliquement par rapport à la direction de colonnes
de mailles et se croisent entre elles.

4. Procédé de tricotage pour tricoter un tissu à double
paroi (2) selon l’une quelconque des revendications
1 à 3, caractérisé en ce que les mailles suivantes
sont tricotées une maille sur deux à la fois dans l’éta-
pe (b) et l’étape (c), et, lors de la répétition de l’étape
(b) et de l’étape (c), les mailles suivantes sont trico-
tées en dernier sur les mailles rentrées opposées
aux mailles suivantes qui ont été tricotées en pre-
mier.
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5. Tissu à double paroi (2), comprenant :

untissu tricoté avant (4) ;
untissu tricoté arrière (6) ; et
un fil de connexion (22, 24) qui connecte le tissu
tricoté avant (4) et le tissu tricoté arrière (6) ;
dans lequel un côté du tissu à double paroi (4,
6) est convexe et l’autre côté est plat ou les deux
tissus tricotés avant et arrière (4, 6) ont alterna-
tivement des convexités,
caractérisé par des mailles rentrées formées
avec le fil de connexion (22, 24) alternativement
sur des mailles du tissu tricoté avant (4) et des
mailles du tissu tricoté arrière (6), de sorte que
les mailles rentrées sont formées avec un pas
de plusieurs mailles à la fois sur le tissu tricoté
avant (4) et sur le tissu tricoté arrière (6) mais
ne sont pas formées sur des mailles mutuelle-
ment opposées, alors que des mailles devant
être rentrées sont changés de sorte que les
mailles rentrées sont formées sur chaque maille
du tissu tricoté avant (4) et du tissu tricoté arrière
(6),
des mailles suivantes tricotées avec un pas de
plusieurs mailles sur les mailles du tissu tricoté
avant (4) sur lesquelles les mailles rentrées ont
été formées, et les mailles pour former les
mailles suivantes sont changées, de sorte que
les mailles suivantes sont tricotées dans une
pluralité de courses sur chaque maille sur la-
quelle les mailles rentrées ont été formées dans
le tissu tricoté avant (4),
des mailles suivantes tricotées avec un pas de
plusieurs mailles sur les mailles du tissu tricoté
arrière (6) sur lesquelles les mailles rentrées ont
été formées, et les mailles pour former les
mailles suivantes sont changées, de sorte que
les mailles suivantes sont tricotées dans une
pluralité de courses sur chaque maille sur la-
quelle les mailles rentrées ont été formées dans
le tissu tricoté arrière (6), et
les mailles suivantes tricotées en premier sur
l’autre côté du tissu à double paroi (6, 4) qui doit
être faitplat, les mailles suivantes tricotées en
dernier sur les mailles rentrées dans le premier
côté du tissu tricoté (4, 6) qui doit être fait con-
vexe, qui sont connectées par l’intermédiaire du
fil de connexion (22, 24) auxmaillesrentrées sur
lesquelles les mailles suivantes sont tricotées
en premier, et un intervalle entre les mailles sui-
vantes dans l’autre côté du tissu à double paroi
(6, 4) qui doit être faitplat est fait plus petit que
celui dans le premier côté du tissu à double paroi
(4, 6) qui doit être fait convexe.
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