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Description

Technical Field

[0001] The present invention relates to a method for
knitting a multi-layer knitted fabric, and a flat knitting ma-
chine and a yarn carrier used therefor, and particularly
relates to preventing interference between a warp yarn
and a yarn carrier.

Background Art

[0002] WO 97/21860 discloses knitting of a multi-layer
knitted fabric in which a flat knitting machine is used to
join a warp yarn layer and a weft yarn layer to each other
with a knitting yarn. According to WO 97/21860, a warp
yarn is fed from feeding means above the flat knitting
machine to the trick gap of the flat knitting machine, and
a weft yarn and a knitting yarn are fed from yarn carriers
to the trick gap.
[0003] The inventor has focused on the fact that, when
a yarn carrier travels in this configuration, a yarn feeder
at the front end of the yarn carrier interferes with a warp
yarn. If the warp yarn interferes with the yarn feeder at
the front end of the yarn carrier, the warp yarn is shifted
along the trick gap and is easily brought into contact with
a needle on the needle beds, making it difficult to perform
knitting. Even when the warp yarn is not brought into
contact with a needle, the position of the warp yarn is
shifted, and, therefore, the knitted fabric is disarranged.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2000-501792A
(Tokuhyo) (WO 97/21860) DE 10 2007 047 811 A1 pro-
poses to avoid the warp shift problem by feeding warp
yarns through pipes which can be swung in a vertical
plane. GB 239 261 A discloses in Figure 15 and 16 a
yarn feeder for a circular knitting machine provided with
a warp yarn deflecting portion to displace a warp yarn
while feeding a weft yarn to a knitting needle.

Problem to be Solved by the Invention

[0005] It is an object of the present invention to knit a
multi-layer knitted fabric without causing interference be-
tween a warp yarn and a yarn carrier.
[0006] It is another object of the present invention to
prevent damage of the warp yarn when guiding the warp
yarn with a guide member for preventing the interference.
[0007] It is another object of the present invention to
allow mutually facing yarn carriers to cross each other
without being obstructed by the guide member.
[0008] It is another object of the present invention to
prevent interference between a needle and the warp yarn
deflected by the guide member on the yarn carrier.

[0009] It is another object of the present invention to
prevent the warp yarn deflected by the guide member on
the yarn carrier from moving around to the back face of
another yarn carrier.

Means for Solving Problem

[0010] The present invention is directed to a method
for knitting a multi-layer knitted fabric, including the steps
of feeding warp yarns from feeding means to a trick gap,
which is a space from an edge of a needle bed to the
side opposite the needle bed, feeding an inlay yarn to
the trick gap from a yarn feeder at a front end of a yarn
carrier for an inlay yarn that is travelling along the trick
gap, feeding a knitting yarn to the trick gap from a yarn
feeder at a front end of a yar carrier for a knitting yarn
that is travelling along the trick gap, and joining a layer
of the warp yarn and a layer of the inlay yarn to each
other by knitting stitches with the knitting yarn using nee-
dles on the needle bed, characterized in that: at least one
of the yarn carriers is provided with a guide member that
is projected from said yarn carrier toward the trick gap,
at a position that is closer to a base portion of said yarn
carrier than is the yarn feeder; and the guide member
guides the warp yarn to the side opposite said yarn carrier
with respect to the trick gap.
[0011] Furthermore, the present invention is directed
to a flat knitting machine that is configured to knit a multi-
layer knitted fabric, including at least one needle bed, a
trick gap that is a space from an edge of the needle bed
to the side opposite the needle bed, and that is used for
knitting stitches using needles projected from and with-
drawn into the needle bed, a plurality of yarn carriers that
travel along the trick gap and that each feed a knitting
yarn or an inlay yarn from a yarn feeder at a front end
thereof to the trick gap, and feeding means for feeding
warp yarns to the trick gap, characterized in that: at least
one of the yarn carriers is provided with a guide member
that is projected from said yarn carrier toward the trick
gap, at a position that is closer to a base portion of said
yarn carrier than is the yarn feeder, and that guides the
warp yarn that passes through the trick gap to the side
opposite said yarn carrier with respect to the trick gap.
Note that the yarn carrier and the flat knitting machine of
the present invention are applicable also to knitting per-
formed by feeding only a warp yarn and a knitting yarn
without feeding an inlay yarn. In that case, a knitted fabric
is obtained that is made of only a warp yarn and a knitting
yarn instead of a multi-layer knitted fabric.
[0012] Furthermore, the present invention is directed
to a yarn carrier for the flat knitting machine, for supplying
a knitting yarn or an inlay yarn (weft yarn) from a yarn
feeder at a front end thereof to a trick gap of the flat
knitting machine, characterized by including: a guide
member that is projected from the yarn carrier toward the
trick gap, at a position that is closer to a base portion of
the yarn carrier than is the yarn feeder, and that guides
the warp yarn that passes through the trick gap to the
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side opposite the yarn carrier with respect to the trick gap.
[0013] According to the present invention, the guide
member on the yarn carrier deflects the warp yarns to
the opposite side with respect to the trick gap in side view
of the flat knitting machine, and, therefore, the yarn feeder
at the front end of the yarn carrier does not interfere with
the warp yarn. Accordingly, knitting of a multi-layer knit-
ted fabric becomes easy. It is preferable that the guide
member is provided on each yarn carrier, or provided
only on the yarn carrier arranged on the left or the right
of the trick gap without being provided on the other yarn
carriers.
[0014] It is preferable that the flat knitting machine fur-
ther includes pipes that is supported in the flat knitting
machine so as to be swung on a vertical plane and that
passes the warp yarns; wherein the guide member
swings the pipes in a direction where the pipes avoid said
yarn carrier. With this configuration, the warp yarns are
deflected without being damaged.
[0015] It is more preferable that the flat knitting ma-
chine further includes a member that biases the pipes
such that the pipes are oriented vertically downward.
With this configuration, the pipes are automatically re-
turned to the vertically downward orientation when the
yarn carrier leaves.
[0016] It is preferable that the yarn carriers are ar-
ranged on both left and right of the trick gap in side view
of the flat knitting machine, and heights of the guide mem-
bers on the left and the right yarn carriers are different
from each other. With this configuration, the guide mem-
bers on the mutually facing yarn carriers do not interfere
with each other, and, therefore, these yarn carriers are
allowed to travel so as to cross each other. Accordingly,
for example, the yarn carriers are allowed to travel such
that the yarn carrier for feeding an inlay yarn travels first
and the yarn carrier for feeding a knitting yarn travels
next, and, therefore, the knitting efficiency is improved.
If the guide members interfere with each other, after knit-
ting is performed for one course by causing the yarn car-
rier for feeding an inlay yarn to travel first and the yarn
carrier for feeding a knitting yarn to travel next, knitting
for the next course is performed by causing the yarn car-
rier for feeding a knitting yarn to travel first and the yarn
carrier for feeding an inlay yarn to travel next. Further-
more, in order to perform flechage knitting, it is necessary
to cause the yarn carrier for feeding a knitting yarn to
travel so as to cross the yarn carrier for feeding an inlay
yarn. Thus, if the yarn carriers for an inlay yarn and for
a knitting yarn are allowed to cross each other, knitting
of a three-dimensional knitted fabric becomes easy.
[0017] The yarn carrier for the inlay yarn and the yarn
carrier for the knitting yarn are arranged so as to face
each other on the left and right of the trick gap in side
view of the flat knitting machine, and only one of the yarn
carrier for the inlay yarn and the yarn carrier for the knit-
ting yarn is provided with the guide member, and the
feeding means is configured to feed the warp yarns at
positions off a center of the trick gap toward said yarn

carrier provided with the guide member. If the warp yarns
are fed through positions off the center of the trick gap
toward one side in the left-and-right direction, interfer-
ence is avoided between the yarn carrier on the opposite
side in the left-and-right direction and the warp yarns,
and the yarn carrier on the opposite side in the left-and-
right direction does not have to be provided with the guide
member. If the warp yarn s are fed through the pipes,
and both the left and the right yarn carriers are provided
with the guide members, it is difficult for the yarn carriers
to cross each other. Thus, the above-described config-
uration is particularly effective when feeding the warp
yarn through the pipe.
[0018] It is preferable that the guide member is provid-
ed with a straight line portion that is parallel to a longitu-
dinal direction of the trick gap at a center of the guide
member, and is further provided with guide portions that
guide the warp yarn to the straight line portion at both left
and right sides of the straight line portion. Note that the
straight line portion is not necessary for the yarn carrier
for an inlay yarn, and the guide portion on the yarn carrier
for an inlay yarn may be, for example, in the shape of an
arc without the straight line portion. Without the straight
line portion, the warp yarn is inclined at the center of the
guide member not only in the directions in a horizontal
plane at a right angle with respect to the longitudinal di-
rection of the trick gap, that is, the directions in which
needles are projected and withdrawn, but also in the lon-
gitudinal direction of the trick gap. When the knitting yarn
is fed from the yarn carrier, the knitting yarn is caught by
the needles on the needle bed to knit stitches immediately
behind the yarn carrier in its travelling direction. In this
state, if the warp yarn is inclined in the longitudinal direc-
tion of the trick gap, a problem occurs, for example, in
which the warp yarns are brought into contact with the
needles or are caught by the needles. With respect to
this point, if the straight line portion is provided at the
center on the edge of the guide member on the yarn
carrier for feeding the knitting yarn, the warp yarn guided
by the guide member is not inclined in the longitudinal
direction of the trick gap. Accordingly, the above-de-
scribed problem is avoided.
[0019] Furthermore, it is preferable that the guide por-
tions have a shape that allows guiding of the warp yarns
to be started from a position that is farther from the trick
gap than is the yarn carrier. Here, "farther from the trick
gap" refers to the state in which, with respect to the linear
trick gap at the height position of the guide member, the
guide portion is started from a location that is farther from
the trick gap than is the yarn carrier when viewed from
above. If at least a pair of front and rear needle beds are
provided, the center of the space between the needle
beds corresponds to the trick gap center line, and the
guide is started from a position that is farther from the
trick gap center line than is the yarn carrier. For this pur-
pose, it is sufficient that backward portions extending to
a position that is farther from the trick gap than is the
back face of the yarn carrier are provided on the left and
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the right of the guide member. With this configuration, a
warp yarn deflected by a yarn carrier does not move
around to the back face of another yarn carrier.

Brief Description of the Drawings

[0020]

FIG. 1 is a diagram showing the knitting principle for
a multi-layer knitted fabric.
FIG. 2 is a diagram showing a jig for warp yarn in-
sertion.
FIG. 3 is a diagram showing a knit structure of a
multi-layer knitted fabric.
FIG. 4 is a diagram showing a knit structure obtained
by performing plain knitting with knitting yarns.
FIG. 5 is a diagram showing a knit structure obtained
by performing rib knitting with knitting yarns.
FIG. 6 is a side view showing a portion near a trick
gap of the flat knitting machine.
FIG. 7 is a plan view showing a portion near the trick
gap of the flat knitting machine.
FIG. 8 is a front view of a yarn carrier according to
the embodiment.
FIG. 9 is a photograph of a knitted fabric knitted ac-
cording to the embodiment.
FIG. 10 is a side view showing a portion near the
trick gap of a flat knitting machine according to a
modified example.
FIG 11 is a side view of essential portions showing
the state where a pipe has been swung in the flat
knitting machine according to the modified example.
FIG. 12 is an exploded view of a pipe guide of the
flat knitting machine according to the modified ex-
ample.
FIG. 13 is a front view of a yarn carrier according to
the modified example.
FIG. 14 is a side view showing a portion near the
trick gap of the flat knitting machine according to a
second modified example.

Mode for Carrying out the Invention

[0021] Hereinafter, optimal embodiments for carrying
out the present invention will be described. The scope of
the invention should be construed in view of the descrip-
tion of the claims together with the possibility of changes
according to well known techniques.

Embodiment

[0022] FIGS. 1 to 9 show an embodiment. In the draw-
ings, 2 denotes a flat knitting machine that is provided
with, for example, a front needle bed F and a rear needle
bed R. However, the front needle bed F alone may be
provided, or a larger number of needle beds such as four
needle beds arranged at upper and lower positions in the
front and the rear may be provided. Warp yarns 4 are

allowed to pass from above to below through a trick gap
3 between the front and the rear needle beds F and R,
an inlay yarn (weft yarn) 6 is fed by a yarn carrier 10, and
a knitting yarn 8 is fed by a yarn carrier 12. The trick gap
3 is a space from the edge of a needle bed toward the
side opposite the needle bed, and, in this example, refers
to a space between the needle beds F and R when viewed
from above. The trick gap extends in a horizontal plane
at a right angle with respect to directions in which needles
are projected from and withdrawn into the needle beds
F and R, and is parallel to the longitudinal direction of the
needle beds F and R. A "center of the trick gap" refers
to a center of the trick gap with respect to the directions
in which needles are projected and withdrawn. Further-
more, a trick gap center line is positioned at the center
of the space between the needle beds F and R, and is a
line parallel to the longitudinal direction of the needle
beds F and R. The left and the right with respect to the
trick gap refer to orientations connecting the center of
the trick gap and the needle beds F and R. The warp
yarn 4 is made of, for example, carbon fiber, glass fiber,
aramid fiber, or the like, but particularly preferably made
of carbon fiber that is strong and hard to bend. The inlay
yarn 6 is made of glass fiber, aramid fiber, or the like, but
particularly preferably made of aramid fiber that is easy
to bend. The yarn carrier 10 feeds the inlay yarn 6. The
inlay yarn 6 is not subjected to the knitting operation by
the needles on the needle beds F and R, and is pressed
by a presser (not shown) so as not to move upward from
the trick gap. The knitting yarn 8 is fed from the yarn
carrier 12, and subjected to the knitting operation by the
needles on the needle beds F and R and formed into
stitches (needle loops) and prolongations (sinker loops),
thereby joining the warp yarns 4 and the inlay yarn 6 to
each other.
[0023] FIG. 2 shows a jig 14 for feeding the warp yarns
4. The jig 14 is fixed to the flat knitting machine 2 above
the trick gap 3. The jig 14 has, for example, a large
number of holes 15. The warp yarns 4 pass through the
holes 15 from above to below and are fed to the trick gap
3. In this embodiment, although the warp yarns 4 and the
inlay yarns 6 are fed as reinforcement fibers, other rein-
forcement fibers may be obliquely fed. In this case, for
example, the reinforcement fibers are fed to the needle
beds F and R from the jig 14 positioned obliquely above
a knitted fabric. Alternatively, the reinforcement fibers
may be obliquely fed by moving a knitted fabric in the
longitudinal direction of the needle beds F and R through
stitch transfer between the needle beds F and R and
racking operation of the needle beds. A plurality of par-
allel warp yarns 4 are formed into a warp yarn layer, and
a plurality of parallel inlay yarns 6 are formed into an inlay
yarn layer. When yarns are obliquely fed, a layer of ob-
lique yarns is added to these layers. The oblique yarns
are arranged, for example, in two directions, namely a
direction inclined by 45° and a direction inclined by 135°
from the horizontal direction.
[0024] FIG. 3 shows a structure of a multi-layer knitted
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fabric. This drawing shows a layer of the warp yarns 4,
a layer of the inlay yarn 6, and a layer of the stitches 16
in this order from above to below. The layer of the warp
yarns 4 is positioned near the center of the trick gap, the
layer of the inlay yarn 6 is off the center of the trick gap
toward one side, and the layer of the stitches 16 is farther
from the center of the trick gap than is the layer of the
inlay yarn 6. A prolongation 18 between the stitches 16
joins the warp yarn 4 and the inlay yarn 6 to the stitches
16, and the stitches 16 and the prolongations 18 join the
layer of the warp yarns 4 and the layer of the inlay yarn
6 to each other. Here, 17 denotes stitches in the imme-
diately preceding course that fix the stitches 16 to the
inlay yarn 6 on its lower side in FIG. 3. If the warp yarns
4 are removed from the knitted fabric having the structure
in FIG. 3, a type of inlay knitted fabric is obtained. Note
that, in an ordinary inlay knitted fabric, stitches are knitted
with a knitting yarn also at the positions of the warp yarns
4 in FIG. 3, forming a rib fabric.
[0025] In order to knit a knitted fabric in FIG. 3, for ex-
ample, the warp yarns 4 are fed from the jig 14 so as to
pass through the center of the trick gap. In this state, a
yarn carrier for feeding the inlay yarn 6 is first caused to
travel along the trick gap, feeding the inlay yarn 6. Next,
a yarn carrier for feeding a knitting yarn is caused to travel
parallel to the trick gap along the side opposite the inlay
yarn 6 with respect to the warp yarns 4 (along the upper
side in FIG. 3), knitting the stitches 16 using the needles
on the needle beds. In this manner, the yarn carrier 10
for feeding an inlay yarn travels first, and the yarn carrier
12 for feeding a knitting yarn travels next. During the trav-
el of the carriages for one course, the warp yarns 4 and
the inlay yarn 6 are knitted together by feeding the inlay
yarn 6 and knitting the stitches 16. Accordingly, the knit-
ting is efficiently performed. Furthermore, the yarn carrier
10 for feeding an inlay yarn and the yarn carrier 12 for
feeding a knitting yarn are arranged on the left and the
right of the trick gap center line so as to face each other
when viewed from a side of the flat knitting machine. For
example, the stitches 16 are knitted by moving the nee-
dles between the warp yarns 4 without moving the nee-
dles in front of the warp yarns 4 through needle selection
on the needle beds. Note that, if the needles are arranged
at large intervals, the warp yarns 4 may be arranged be-
tween the needles such that all needles are moved.
[0026] FIGS. 4 and 5 show structures of multi-layer
knitted fabrics. In FIG. 4, the layer of the inlay yarn 6 is
positioned on the front needle bed F side of the layer of
the warp yarns 4, and the layer of the stitches 16 is po-
sitioned on the front needle bed F side of the layer of the
inlay yarn 6. In this state, the prolongations 18 pass
through points behind the warp yarns 4, and, therefore,
the layer of the warp yarns 4 and the layer of the inlay
yarn 6 are joined to the layer of the stitches 16. In FIG.
4, for example, it is possible to knit a multi-layer knitted
fabric only with the needles on the front needle bed F,
and the stitches 16 are formed into a plain knit structure.
[0027] In FIG. 5, a multi-layer knitted fabric is knitted

through rib knitting. The layer of the warp yarns 4 is po-
sitioned between the front needle bed F and the rear
needle bed R, and a pair of inlay yarns 6 and 7 are po-
sitioned on both sides of the layer of the warp yarns 4.
Furthermore, a pair of knitting yarns 8 and 9 are used as
knitting yarns, and these yarns are used for performing
rib knitting. The knitting yarns 8 and 9 are formed into
the stitches 16 on the front needle bed F side and the
rear needle bed R side, and prolongations 18 and 19
between the stitches 16 are used for joining the warp
yarns 4 and the inlay yarns 6 and 7 to the layers of the
stitches 16.
[0028] In this embodiment, the warp yarn 4 may inter-
fere with yarn feeders 25 that are arranged in tips 24 at
the front ends of the yarn carriers 10 and 12 at a point
near the trick gap 3. That is to say, at a point near the
yarn feeders 25, the warp yarn 4 that passes through the
trick gap 3 from above to below may be brought into con-
tact with the yarn carriers 10 and 12, in particular, the
tips 24 at the front ends of the yarn carriers 10 and 12,
and, in that case, the warp yarn 4 may be moved, or the
position where the warp yarn 4 passes through the trick
gap 3 may be shifted. If the position of the warp yarn 4
is shifted, the warp yarn 4 may be brought into contact
with a needle that has moved forward from the needle
bed or may be caught by the needle. Even when the warp
yarn 4 is not brought into contact with a needle, the knitted
fabric may be disarranged. FIGS. 6 to 8 show a mecha-
nism for preventing the warp yarn 4 from interfering with
the yarn feeders 25 at the front ends of the yarn carriers
10 and 12.
[0029] As shown in FIGS. 6 to 8, the yarn carriers 10
and 12 are provided with plate-like guide members 26,
thereby guiding the warp yarn 4. As shown in FIG. 6,
needles 20 and 21 are projected from and withdrawn into
the needle beds F and R, and knit stitches with the knitting
yarn 8 fed from the yarn carrier 12. Furthermore, the front
ends of the yarn carriers 10 and 12 are provided with the
tips 24 (FIG. 8), and the inlay yarn 6 and the knitting yarn
8 are fed via the yarn feeders 25 of the tips 24. The guide
members 26 are secured to the yarn carriers 10 and 12
at plate-like attachment portions 34, for example, using
bolts 36 and nuts 38. The securing means may be of any
type. The guide members 26 are provided with projec-
tions 28 that are projected from the yarn carriers 10 and
12 toward the center of the trick gap 3. Upon being
brought into contact with the warp yarn 4, the projections
28 deflect the warp yarn 4 along their edges. As a result,
the yarn carriers 10 and 12 travel without causing the
warp yarn 4 to interfere with the yarn feeders 25 of the
tips 24 or the like.
[0030] As shown in FIG. 7, a straight line portion 30
formed by an end portion in the shape of a straight line
parallel to the trick gap is disposed at the center of the
projection 28, and guide portions 31 for guiding a warp
yarn to the straight line portion 30 are arranged on the
left and the right of the straight line portion 30. A length
w of the straight line portion 30 is at most approximately
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twice the length of a zone in which the needles 20 and
21 are moved forward from the needle beds F and R by
a carriage (not shown) for operating these needles or the
like, and a shorter length may be adopted. This length is
a length along the trick gap, and is determined by a prod-
uct of the arrangement pitch of needles and the number
of needles simultaneously moved by a carriage forward
from the needle beds F and R. Furthermore, backward
portions 32 are provided on the left and right guide por-
tions 31 continuously from the projections 28. The back-
ward portions 32 are farther from the trick gap than are
the back faces (faces opposite the trick gap) of the yarn
carriers 10 and 12. Here, the yarn carrier 10 for the inlay
yarn 6 may not be provided with the straight line portion
30.
[0031] Returning to FIG. 6, the guide members 26 are
attached at different heights to the yarn carriers 10 and
12 that are arranged on the left and the right of the trick
gap in side view of the flat knitting machine, so as to face
each other. For example, several yarn carriers 10 and
several yarn carriers 12 may be arranged on the left and
the right of the line of the warp yarns 4 (trick gap center
line), and the heights at which the guide members 26 are
attached to the yarn carriers positioned on the same side
with respect to the line of the warp yarns 4 may be the
same or different.
[0032] As shown in FIG. 8, a conveyance portion 40 is
disposed on the upper portion (base portion) of the yarn
carrier 10, 12. For example, the yarn carrier 10, 12 is
caused to travel along a yarn carrier rail (not shown) by
a toothed belt 41 and idler rollers 42. The yarn carrier 10,
12 may be conveyed, for example, by a pin that is pro-
jected from and withdrawn into a member travelling to-
gether with the carriage for operating the needles.
[0033] Hereinafter, the action of the guide member 26
will be described. As shown in FIG. 7, when the yarn
carrier 10, 12 travels, the warp yarn 4 is brought into
contact with the guide portion 31 and guided so as to be
deflected over trick gap center line 39 with respect to the
yarn carrier, and then is guided along the straight line
portion 30 to the next guide portion 31. Accordingly, as
shown in FIG. 6, the warp yarn 4 is prevented from being
brought into contact with the tip 24.
[0034] When guiding the warp yarn 4 along the guide
member 26, the warp yarn 4 is shifted also in the longi-
tudinal direction of the trick gap at a portion other than
the straight line portion 30. If the warp yarn 4 is shifted
in the longitudinal direction of the trick gap, the warp yarn
4 may interfere with a needle that has moved forward
from the needle bed F or R. However, at the straight line
portion 30, the warp yarn 4 is not shifted in the longitudinal
direction of the trick gap, and, therefore, the warp yarn 4
does not interfere with needles. Typically, approximately
several needles move forward in a zone from the center
in the travelling direction of the yarn carrier 12 to its fol-
lowing area. FIG. 7 schematically shows this zone as a
semicircle. If the length of the straight line portion 30 is
at least twice the length of the zone, then the warp yarn

4 that has been inclined in the longitudinal direction of
the trick gap has no risk of being brought into contact
with the needles. Furthermore, since the warp yarn 4 is
not brought into contact with the needles unless the front
ends of the needles have moved forward to a point near
the trick gap center line 39, the length of the straight line
portion 30 may be shorter. Note that, since the needles
are not moved forward under the yarn carrier 10 for an
inlay yarn, it is sufficient that the straight line portion 30
is provided only on the yarn carrier 12 for a knitting yarn.
[0035] When guiding the warp yarn 4 along the straight
line portion 30, if one of the yarn carriers 10 and 12 that
face each other crosses the other yarn carrier, the warp
yarn 4 may be shifted to the back face of the other yarn
carrier. Thus, the left and the right backward portions 32
are provided, and guiding of the warp yarn 4 to the straight
line portion 30 is started from a position that is farther
from the trick gap center line 39 than is the back face of
the yarn carrier 12, 10, and, therefore, the warp yarn 4
is not shifted to the back face of the yarn carrier 12, 10.
[0036] It is necessary that, when the mutually facing
yarn carriers 10 and 12 cross each other, the guide mem-
bers 26 are prevented from being brought into contact
with each other. Thus, the guide members 26 are at-
tached at different heights to the mutually facing yarn
carriers 10 and 12.
[0037] Also, the inventor conducted research on the
configuration near the tips 24, attached to the front ends
of the yarn carriers 10 and 12, in which the warp yarn 4
is prevented from being brought into contact with the tips
24 by increasing the width of the trick gap 3 instead of
providing the guide members 26. However, with this con-
figuration, the stitch layer becomes loose because larger
stitches are knitted. Thus, the guide members 26 are
arranged to deflect the warp yarn 4 to the opposite side
with respect to the trick gap. Furthermore, the inventor
conducted research on the configuration in which the jig
14 is swung between the front needle bed F and the rear
needle bed R such that, for example, when feeding the
inlay yarn 6 from the yarn carrier 10, the jig 14 is swung
toward the rear needle bed R so as to prevent interfer-
ence with the warp yarn 4, and, when feeding the knitting
yarn from the yarn carrier 12, the jig 14 is swung toward
the front needle bed F so as to prevent interference with
the warp yarn 4. However, with this configuration, a
mechanism for swinging the jig 14 in synchronization with
the travel of the yarn carriers 10 and 12 has to be pro-
vided, and, furthermore, the time during which the carrier
passes through a point near the jig 14 has to be made
different between the yarn carrier 10 and the yarn carrier
12 such that the jig 14 is allowed to swung in opposite
directions. Accordingly, the knitting efficiency deterio-
rates.
[0038] FIG. 9 shows a multi-layer knitted fabric knitted
in a spiral shape. In this example, plaited cord-like yarns
are used as warp yarns and inlay yarns because this
knitted fabric is knitted as a trial model. In FIG. 9, the
plaited cord-like yarns extending from the front and the
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rear of the multi-layer knitted fabric are warp yarns, and
the plaited cord-like yarns folded back along the lateral
directions of the multi-layer knitted fabric are inlay yarns.
The multi-layer knitted fabric has a spiral shape because
of flechage knitting where the number of stitches on the
inner side of the knitting width is made different from that
on the outer side thereof, more specifically, the number
of stitches on the inner side is less than that on the outer
side. Accordingly, this multi-layer knitted fabric is curled
with the side having the lesser number of stitches as the
inner side and the side having the greater number of
stitches as the outer side, and, therefore, a shape shown
in FIG. 9 is obtained. The multi-layer knitted fabric in FIG.
9 is in the shape of a spiral if the knitted fabric is long,
and is in the shape of part of a spiral if the knitted fabric
is short.
[0039] FIGS. 10 to 14 show two types of modified ex-
amples. The same reference numerals as those in FIGS.
1 to 8 denote the same constituent elements, and these
modified examples are similar to the embodiment in
FIGS. 1 to 8 unless otherwise specified. FIGS. 10 to 13
show a first modified example where 48 denotes a flat
knitting machine, 50 denotes a yarn carrier for an inlay
yarn, 52 denotes a yarn carrier for a knitting yarn , and
56 denotes a guide member. The warp yarn 4 is fed via
a pipe 60 to the trick gap 3, and a pipe guide 61 is dis-
posed below the jig 14. The jig 14 and the pipe guide 61
may be unitarily formed. FIG. 12 shows the structures of
the pipe 60 and the pipe guide 61. The upper end of the
pipe 60 has a funnel portion that becomes narrower to-
ward the lower side and is supported by the pipe guide
61 in a freely swingable manner. The means for support-
ing the pipe in a freely swingable manner may be a con-
stituent element other than the funnel portion.
[0040] The pipe guide 61 is provided with, for example,
a sleeve member 62 that is in the shape of a sleeve having
corners and that has a longitudinal direction parallel to
the longitudinal direction of the trick gap 3. Circular holes
67 are arranged in the longitudinal direction of the trick
gap 3 on the upper face of the sleeve member 62. Fur-
thermore, elongated holes 66 that are long in a horizontal
plane at a right angle with respect to the longitudinal di-
rection of the trick gap 3 are arranged in the longitudinal
direction of the trick gap 3 on the bottom face of the sleeve
member 62. Furthermore, the sleeve member 62 accom-
modates an elastic member 64 made of sponge-like syn-
thetic resin foam, rubber, or the like, and holes 69 are
arranged in the longitudinal direction of the trick gap 3
through the elastic member 64. The pipe 60 penetrates
the pipe guide 61 from above to below through the circular
hole 67, the hole 69, and the elongated hole 66, and such
pipes 60 are arranged in the longitudinal direction of the
trick gap 3. Furthermore, the pipe guide 61 is fixed to, for
example, a carrier rail (rail supporting the yarn carriers
50 and 52) of the flat knitting machine 48, and may be
unitarily formed with the jig 14. Also, instead of the elastic
member 64, a spring may be provided on the pipe 60
such that one end of the spring is attached to the pipe

60 and the other end is fixed to the sleeve member 62,
thereby biasing the pipe 60 so as to be oriented vertically
downward. An important aspect of the pipe guide 61 is
that the circular hole 67 and the elongated hole 66 are
arranged in an overlapping manner when viewed from
above, and the elastic member 64 is disposed between
these holes. Accordingly, the pipe guide may be config-
ured by, for example, two separate plates, namely a plate
on which the circular holes 67 are arranged and a plate
on which the elongated holes 66 are arranged.
[0041] FIG. 13 shows the guide member 56 according
to the modified example. The elongated hole 66 allows
the pipe 60 to be swung only in directions in a horizontal
plane at a right angle with respect to the longitudinal di-
rection of the trick gap 3. Thus, the straight line portion
30 shown in FIGS. 7 and 8 does not have to be provided
on the guide member 56. The guide member 56 is similar
to the guide member 26 in the other aspects.
[0042] As shown in FIG. 10, when not in contact with
the guide members 56, the pipe 60 is vertically oriented.
As shown in FIG. 11, when in contact with the guide mem-
ber 56, the pipe 60 is swung along the elongated hole
66, and then is returned to the vertical orientation due to
the force from the elastic member 64 after the guide mem-
ber 56 has passed through the contact area with the pipe
60. In the modified example, the warp yarn 4 is not
brought into contact with the guide members 56, and,
therefore, the warp yarn is not damaged.
[0043] In the modified example in FIGS. 10 to 13, the
yarn carriers 50 and 52 are not allowed to cross each
other at a position for feeding a warp yarn. FIG. 14 shows
a modified example that has made an improvement to
this aspect, where 70 denotes a yarn carrier for a knitting
yarn that is not provided with a guide member, while only
the yarn carrier 50 for an inlay yarn is provided with the
guide member 56, and CL denotes a center line of the
trick gap 3. A center line in the left-and-right direction of
the pipe 60 and a pipe guide 71 is off the center line CL
of the trick gap 3 toward the yarn carrier 50 for an inlay
yarn. Accordingly, the yarn carrier 70 for a knitting yarn
does not interfere with the pipe 60 or the warp yarn 4 not
guided by the guide member 56, and, therefore, the yarn
carrier 70 for a knitting yarn does not have to be provided
with the guide member 56. Accordingly, it is sufficient
that the guide member 56 is provided only on the yarn
carrier 50 for an inlay yarn, and the yarn carriers 50 and
70 are allowed to cross each other also at a position for
feeding the warp yarn 4. In the case where the pipe 60
is provided, if both the yarn carriers 50 and 70 are pro-
vided with the guide members 56, the yarn carriers 50
and 70 are not allowed to cross each other at a position
where the pipe 60 is disposed. Furthermore, in the mod-
ified example in FIG. 14, the directions in which the pipe
60 is swung are limited to those on the yarn carrier 70
side, and, therefore, the pipe guide 71 accommodates
an elastic member 74 only on the yarn carrier 70 side,
and elongated holes 76 of a sleeve member 72 are ar-
ranged extending from a position directly below the cir-
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cular holes 67 toward the yarn carrier 70.
[0044] In the modified example in FIG. 14, the center
in the left-and-right direction of the pipe guide 71 is off
the center of the trick gap 3. However, the pipe guide 71
does not necessarily have to be off the center in the left-
and-right direction as long as the pipe 60 not in contact
with the guide members 56 is off the center in the left-
and-right direction of the trick gap 3 toward one side.
Furthermore, in the modified example in FIG. 14, the yarn
carrier 50 for an inlay yarn is provided with the guide
member 56, and the yarn carrier 70 for a knitting yarn is
not provided with the guide member 56. However, a con-
figuration is possible in which only the yarn carrier 70 for
a knitting yarn is provided with the guide member 56 and
the yarn carrier 50 for an inlay yarn is not provided with
the guide member 56. In the embodiment in FIGS. 1 to
8, in order to provide the guide member 26 only on one
of the yarn carriers 10 and 12, the holes 15 arranged in
the jig 14 may be made off the center in the left-and-right
direction of the trick gap 3 toward that yarn carrier. If the
yarn carriers 50 and 70 are allowed to cross each other
also at a position for feeding the warp yarn 4, the knitting
efficiency increases and the flechage knitting becomes
easy, and, therefore, knitting of a three-dimensional knit-
ted fabric becomes easier. This aspect is applicable also
to the embodiment in FIGS. 1 to 8.
[0045] The foregoing embodiment achieves the follow-
ing effects.

1) The warp yarn 4 has no risk of interfering with the
tips 24 at a point near the yarn feeders 25.

2) The guide members 26 on the mutually facing
yarn carriers 10 and 12 do not interfere with each
other.

3) If the straight line portion 30 is provided, the warp
yarn 4 is not brought into contact with needles that
have moved forward from the needle beds F and R.

4) If the left and the right backward portions 32 are
provided, the warp yarn 4 is not shifted to the back
faces of the yarn carriers 10 and 12.

[0046] The modified example in FIGS. 10 to 13 further
achieves the following effect. 5) The warp yarn 4 is not
damaged because the warp yarn 4 is not brought into
contact with the guide members 56.
[0047] If the yarn carrier 12, 70 for a knitting yarn and
the yarn carrier 10, 50 for an inlay yarn are allowed to
cross each other, the knitting efficiency is improved, and
a three-dimensional knitted fabric is easily knitted. In par-
ticular, when the warp yarn 4 is fed through a position off
the center of the trick gap 3 toward one side in the left-
and-right direction as shown in the modified example in
FIG. 14, it is sufficient that the guide member 56 is pro-
vided only on the yarn carrier 50 on the side of the off-
center warp yarn 4.

Reference Signs List

[0048]

2 Flat knitting machine
3 Trick gap
4 Warp yarn
6, 7 Inlay yarn
8, 9 Knitting yarn
10, 12 Yarn carrier
14 Jig
15 Hole
16, 17 Stitch
18, 19 Prolongation
20, 21 Needle
24 Tip
25 Yarn feeder
26 Guide member
28 Projection
30 Straight line portion
31 Guide portion
32 Backward portion
34 Attachment portion
36 Bolt
38 Nut
39 Trick gap center line
40 Conveyance portion
41 Toothed belt
42 Idler roller
48, 68 Flat knitting machine
50, 52 Yarn carrier
56 Guide member
60 Pipe
61, 71 Pipe guide
62, 72 Sleeve member
64, 74 Elastic member
66, 76 Elongated hole
67 Circular hole
69 Hole
70 Yarn carrier
F Front needle bed
R Rear needle bed
CL Center line

Claims

1. A method for knitting a multi-layer knitted fabric, com-
prising the steps of
feeding warp yarns (4) from feeding means to a trick
gap (3), which is a space from an edge of a needle
bed (F, R) to the side opposite the needle bed (F, R),
feeding an inlay yarn (6, 7) to the trick gap (3) from
a yarn feeder (25) at a front end of a yarn carrier (10,
50, 70) for an inlay yarn travelling along the trick gap
(3),
feeding a knitting yarn (8, 9) to the trick gap (3) from
a yarn feeder (25) at a front end of a yarn carrier (12,
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52) for a knitting yarn travelling along the trick gap
(3), and
joining a layer of the warp yarn and a layer of the
inlay yarn to each other by knitting stitches (16, 17)
with the knitting yarn (8, 9) using needles (20, 21)
on the needle bed (F, R), characterized in that:

at least one of the yarn carriers (10, 50, 70; 12,
52) is provided with a guide member (26, 56)
projected from said yarn carrier toward the trick
gap (3), at a position that is closer to a base
portion of said yarn carrier than is the yarn feeder
(25); and
the guide member (26, 56) directly or indirectly
guides the warp yarn (4) to the side opposite
said yarn carrier with respect to the trick gap (3).

2. The method for knitting a multi-layer knitted fabric
according to claim 1, characterized in that:

the warp yarns (4) are fed via pipes (60) config-
ured to be swung in a vertical plane; and
the guide member (26, 56) swings the pipes (60)
in a direction where the pipes (60) avoid said
yarn carrier.

3. The method for knitting a multi-layer knitted fabric
according to claim 1 or 2, characterized in that:

the yarn carrier (10, 50, 70) for the inlay yarn
and the yarn carrier (12, 52) for the knitting yarn
are arranged so as to face each other on left and
right of the trick gap (3) in side view of the flat
knitting machine (2, 48, 68), and only one of the
yarn carrier (10, 50, 70) for the inlay yarn and
the yarn carrier (12, 52) for the knitting yarn is
provided with the guide member (26, 56); and
the feeding means is caused to feed the warp
yarns (4) at positions off a center of the trick gap
(3) toward said yarn carrier (10, 50, 70; 12, 52)
provided with the guide member (26, 56), there-
by avoiding interference between the warp
yarns (4) and the yarn carrier not provided with
the guide member (26, 56).

4. A flat knitting machine (2, 48, 68) configured to knit
a multi-layer knitted fabric, comprising
at least one needle bed (F, R),
a trick gap (3) being a space from an edge of the
needle bed (F, R) to the side opposite the needle
bed (F, R), and being used for knitting stitches (16,
17) using needles (20, 21) projected from and with-
drawn into the needle bed (F, R),
a plurality of yarn carriers (10, 50, 70; 12, 52)
traveling along the trick gap (3) and each feeding a
knitting yarn (8, 9) or an inlay yarn (6, 7) from a yarn
feeder (25) at a front end thereof to the trick gap (3),
and

feeding means for feeding warp yarns (4) to the trick
gap (3), characterized in that:

at least one of the yarn carriers (10, 50, 70; 12,
52) is provided with a guide member (26, 56)
projected from said yarn carrier toward the trick
gap (3), at a position that is closer to a base
portion of said yarn carrier than is the yarn feeder
(25), and guiding the warp yarns (4) passing
through the trick gap (3) to the side opposite said
yarn carrier with respect to the trick gap (3).

5. The flat knitting machine (2, 48, 68) according to
claim 4, characterized by further comprising: pipes
(60) supported so as to be swung in a vertical plane
and passing the warp yarn (4); the guide member
(26, 56) swinging the pipes (60) in a direction where
the pipes (60) avoid said yarn carrier.

6. The flat knitting machine (2, 48, 68) according to
claim 5, characterized by further comprising: a
member biasing the pipes (60) such that the pipes
(60) are oriented vertically downward.

7. The flat knitting machine (2, 48, 68) according to
claim 4, characterized in that:, the yarn carriers (10,
50, 70; 12, 52) are arranged on both left and right of
the trick gap (3) in side view of the flat knitting ma-
chine(2, 48, 68), and heights of the guide members
(26, 56) on the left and the right yarn carriers (10,
50, 70; 12, 52) are different from each other.

8. The flat knitting machine (2, 48, 68) according to any
one of claims 4 to 6, characterized in that:

the yarn carrier (10, 50, 70) for the inlay yarn
and the yarn carrier (12, 52) for the knitting yarn
are arranged so as to face each other on left and
right of the trick gap (3) in side view of the flat
knitting machine (2, 48, 68), and only one of the
yarn carrier (10, 50, 70) for the inlay yarn and
the yarn carrier (12, 52) for the knitting yarn is
provided with the guide member (26, 56); and
the feeding means is configured to feed the warp
yarns (4) at positions off a center of the trick gap
(3) toward said yarn carrier (10, 50, 70; 12, 52)
provided with the guide member (26, 56).

9. The flat knitting machine (2, 48, 68) according to any
one of claims 4, 7, and 8, characterized in that:

the guide member (26, 56) is provided with a
straight line portion (30) parallel to a longitudinal
direction of the trick gap (3) at a center of the
guide member (26, 56), and is further provided
with guide portions (31) that guide the warp
yarns (4) to the straight line portion (30) at both
left and right sides of the straight line portion
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(30).

10. The flat knitting machine (2, 48, 68) according to any
one of claims 4, 7, and 9, characterized in that: the
guide portions (31) have a shape allowing guiding
of the warp yarn (4) to be started from a position that
is farther from the trick gap (3) than is said yarn car-
rier.

11. A yarn carrier (10, 50, 70; 12, 52) for supplying a
knitting yarn (8, 9) or an inlay yarn (6, 7) from yarn
feeder (25) at a front end thereof to a trick gap (3) of
a flat knitting machine (2, 48, 68) to which warp yarns
(4) have been inserted, characterized by:

a guide member (26, 56) projected from the yarn
carrier (10, 50, 70; 12, 52) toward the trick gap
(3), at a position that is closer to a base portion
of the yarn carrier (10, 50, 70; 12, 52) than is the
yarn feeder (25), and guiding the warp yarns (4)
passing through the trick gap (3) to the side op-
posite the yarn carrier (10, 50, 70; 12, 52) with
respect to the trick gap (3).

12. The yarn carrier (10, 50, 70; 12, 52) for a flat knitting
machine (2, 48, 68) according to claim 11, charac-
terized in that: the guide member (26, 56) is provid-
ed with a straight line portion (30) parallel to a lon-
gitudinal direction of the trick gap (3) at a center of
the guide member (26, 56), and is further provided
with guide portions (31) guiding the warp yarn (4) to
the straight line portion (30) at both left and right sides
of the straight line portion (30).

13. The yarn carrier (10, 50, 70; 12, 52) for a flat knitting
machine (2, 48, 68) according to claim 11 or 12, char-
acterized in that: the guide portions (31) have a
shape allowing guiding of the warp yarns (4) to be
started from a position that is farther from the trick
gap (3) than is the yarn carrier (10, 50, 70; 12, 52).

Patentansprüche

1. Verfahren zum Stricken eines mehrschichtigen Ge-
stricks, wobei das Verfahren die folgenden Schritte
umfasst:

Zuführen von Kettfäden (4) von einer Zuführein-
richtung zu einer Nadelstangenlücke (3), die ein
Zwischenraum von einem Rand eines Nadel-
betts (F, R) zu der Seite gegenüber dem Nadel-
bett (F, R) ist,
Zuführen eines Einlege- bzw. Schussfadens (6,
7) zu der Nadelstangenlücke (3) von einem Fa-
denführer (25) an einem vorderen Ende eines
Fadenträgers (10, 50, 70) für einen Schussfa-
den, der sich entlang der Nadelstangenlücke (3)

bewegt,
Zuführen eines Strickfadens (8, 9) zu der Na-
delstangenlücke (3) von einem Fadenführer
(25) an einem vorderen Ende eines Fadenträ-
gers (12, 52) für einen Strickfaden, der sich ent-
lang der Nadelstangenlücke (3) bewegt, und
Verbinden einer Schicht des Kettfadens und ei-
ner Schicht des Schussfadens miteinander
durch Maschenstricken (16, 17) mit dem Strick-
faden (8, 9) unter Verwendung von Nadeln (20,
21) auf dem Nadelbett (F, R), dadurch gekenn-
zeichnet, dass:

wenigstens einer der Fadenträger (10, 50,
70; 12, 52) mit einem Führungsglied (26,
56), das von dem Fadenträger zu der Na-
delstangenlücke (3) vorsteht, an einer Po-
sition versehen ist, die näher zu einem Ba-
sisteil des Fadenträgers ist als der Faden-
führer (25), und
das Führungsglied (26, 56) direkt oder indi-
rekt den Kettfaden (4) zu der Seite gegen-
über dem Fadenträger in Bezug auf die Na-
delstangenlücke (3) führt.

2. Verfahren zum Stricken eines mehrschichtigen Ge-
stricks nach Anspruch 1, dadurch gekennzeichnet,
dass:

die Kettfäden (4) über Rohre (60) zugeführt wer-
den, die konfiguriert sind, um in einer vertikalen
Ebene geschwenkt zu werden, und
das Führungsglied (26, 56) die Rohre (60) in ei-
ner Richtung schwenkt, in der die Rohre (60)
den Fadenträger vermeiden.

3. Verfahren zum Stricken eines mehrschichtigen Ge-
stricks nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass:

der Fadenträger (10, 50, 70) für den Schussfa-
den und der Fadenträger (12, 52) für den Strick-
faden derart angeordnet sind, dass sie links und
rechts von der Nadelstangenlücke (3) in einer
Seitenansicht der Flachstrickmaschine (2, 48,
68) einander zugewandt sind, wobei nur der Fa-
denträger (10, 50, 70) für den Schussfaden oder
der Fadenträger (12, 52) für den Strickfaden mit
dem Führungsglied (26, 56) versehen ist, und
die Zuführeinrichtung veranlasst wird, die Kett-
fäden (4) an von der Mitte der Nadelstangenlü-
cke (3) versetzten Positionen zu dem mit dem
Führungsglied (26, 56) versehenen Fadenträ-
ger (10, 50, 70; 12, 52) zuzuführen, um eine Stö-
rung zwischen den Kettfäden (4) und dem nicht
mit dem Führungsglied (26, 56) versehenen Fa-
denträger zu vermeiden.
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4. Flachstrickmaschine (2, 48, 68), konfiguriert zum
Stricken eines mehrschichtigen Gestricks, umfas-
send:

wenigstens ein Nadelbett (F, R),
eine Nadelstangenlücke (3), die ein Zwischen-
raum von einem Rand des Nadelbetts (F, R) zu
der Seite gegenüber dem Nadelbett (F, R) ist
und für das Stricken von Maschen (16, 17) unter
Verwendung von Nadeln (20, 21), die von dem
Nadelbett (F, R) vorgeschoben und in dieses
zurückgezogen werden, verwendet wird,
eine Vielzahl von Fadenträgern (10, 50, 70; 12,
52), die sich entlang der Nadelstangenlücke (3)
bewegen und jeweils einen Strickfaden (8, 9)
oder einen Schussfaden (6, 7) von einem Fa-
denführer (25) an einem vorderen Ende zu der
Nadelstangenlücke (3) zuführen, und
eine Zuführeinrichtung zum Zuführen von Kett-
fäden (4) zu der Nadelstangenlücke (3), da-
durch gekennzeichnet, dass:

wenigstens einer der Fadenträger (10, 50,
70; 12, 52) mit einem Führungsglied (26,
56) versehen ist, das von dem Fadenträger
zu der Nadelstangenlücke (3) an einer Po-
sition, die näher zu einem Basisteil des Fa-
denträgers ist als der Fadenführer (25), vor-
steht, und führen der durch die Nadelstan-
genlücke (3) hindurchgehenden Kettfäden
(4) zu der Seite gegenüber dem Fadenträ-
ger in Bezug auf die Nadelstangenlücke (3).

5. Flachstrickmaschine (2, 48, 68) nach Anspruch 4,
weiterhin gekennzeichnet durch: Rohre (60), die
gehalten werden, um in einer vertikalen Ebene ge-
schwenkt zu werden und den Kettfaden (4) zu füh-
ren, wobei das Führungsglied (26, 56) die Rohre (60)
in einer Richtung schwenkt, in der die Rohre (60)
den Fadenträger vermeiden.

6. Flachstrickmaschine (2, 48, 68) nach Anspruch 5,
weiterhin gekennzeichnet durch: ein Glied, das die
Rohre (60) derart vorspannt, dass die Rohre (60)
vertikal nach unten ausgerichtet sind.

7. Flachstrickmaschine (2, 48, 68) nach Anspruch 4,
dadurch gekennzeichnet, dass die Fadenträger
(10, 50, 70; 12, 52) links und rechts von der Nadel-
stangenlücke (3) in einer Seitenansicht der Flach-
strickmaschine (2, 48, 68) angeordnet sind, und die
Höhen der Führungsglieder (26, 56) links und rechts
von den Fadenführern (10, 50, 70; 12, 52) vonein-
ander verschieden sind.

8. Flachstrickmaschine (2, 48, 68) nach einem der An-
sprüche 4 bis 6, dadurch gekennzeichnet, dass
der Fadenträger (10, 50, 70) für den Schussfaden

und der Fadenträger (12, 52) für den Strickfaden der-
art angeordnet sind, dass sie links und rechts von
der Nadelstangenlücke (3) in einer Seitenansicht der
Flachstrickmaschine (2, 48, 68) einander zugewandt
sind, wobei nur der Fadenträger (10, 50, 70) für den
Schussfaden oder der Fadenträger (12, 52) für den
Strickfaden mit dem Führungsglied (26, 56) verse-
hen ist, und
die Führungseinrichtung konfiguriert ist, um die Kett-
fäden (4) an von der Mitte der Nadelstangenlücke
(3) versetzten Positionen zu dem mit dem Führungs-
glied (26, 56) versehenen Fadenträger (10, 50, 70;
12, 52) zu führen.

9. Flachstrickmaschine (2, 48, 68) nach einem der An-
sprüche 4, 7 und 8, dadurch gekennzeichnet, dass
das Führungsglied (26, 56) mit einem geradlinigen
Teil (30) parallel zu einer Längsrichtung der Nadel-
stangenlücke (3) in der Mitte des Führungsglieds
(26, 56) und weiterhin mit Führungsteilen (31), die
die Kettfäden (4) zu dem geradlinigen Teil (30) auf
linken und rechten Seiten des geradlinigen Teils (30)
führen, versehen ist.

10. Flachstrickmaschine (2, 48, 68) nach einem der An-
sprüche 4, 7 und 9, dadurch gekennzeichnet, dass
die Führungsteile (31) eine Form aufweisen, die das
Führen des Kettfadens (4) beginnend von einer Po-
sition, die weiter weg von der Nadelstangenlücke (3)
entfernt ist als der Fadenträger, gestattet.

11. Fadenträger (10, 50, 70; 12, 52) zum Zuführen eines
Strickfadens (8, 9) oder eines Schussfadens (6, 7)
von einem Fadenführer (25) an einem vorderen En-
de zu einer Nadelstangenlücke (3) einer Flachstrick-
maschine (2, 48, 68), an der Kettfäden (4) eingesetzt
wurden, gekennzeichnet durch:

ein Führungsglied (26, 56), das von dem Faden-
träger (10, 50, 70; 12, 52) zu der Nadelstangen-
lücke (3) an einer Position, die näher zu einem
Basisteil des Fadenführers (10, 50, 70; 12, 52)
ist als der Fadenführer (25), vorsteht, und die
durch die Nadelstangenlücke (3) gehenden
Kettfäden (4) zu der Seite gegenüber dem Fa-
denträger (10, 50, 70; 12, 52) in Bezug auf die
Nadelstangenlücke (3) führt.

12. Fadenträger (10, 50, 70; 12, 52) für eine Flachstrick-
maschine (2, 48, 68) nach Anspruch 11, dadurch
gekennzeichnet, dass das Führungsglied (26, 56)
mit einem geradlinigen Teil (30) parallel zu einer
Längsrichtung der Nadelstangenlücke (3) in der Mit-
te des Führungsglieds (26, 56) versehen ist und wei-
terhin mit Führungsteilen (31), die den Kettfaden (4)
zu dem geradlinigen Teil (30) auf linken und rechten
Seiten des geradlinigen Teils (30) führen, versehen
ist.
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13. Fadenträger (10, 50, 70; 12, 52) für eine Flachstrick-
maschine (2, 48, 68) nach Anspruch 11 oder 12, da-
durch gekennzeichnet, dass: die Führungsteile
(31) eine Form aufweisen, die das Führen der Kett-
fäden (4) beginnend von einer Position, die weiter
weg von der Nadelstangenlücke (3) entfernt ist als
der Fadenträger (10, 50, 70; 12, 52), gestattet.

Revendications

1. Procédé pour tricoter un tissu tricoté multicouche,
comprenant les étapes suivantes :

fournir des fils de chaîne (4) à partir de moyens
d’alimentation à un intervalle de tricotage (3),
qui est un espace entre un bord d’une fonture
(F, R) et le côté opposé à la fonture (F, R),
fournir un fil d’incrustation (6, 7) à l’intervalle de
tricotage (3) à partir d’un distributeur de fil (25)
situé au niveau d’une extrémité avant d’un por-
teur de fil (10, 50, 70) pour un fil d’incrustation
se déplaçant le long de l’intervalle de tricotage
(3),
fournir un fil à tricoter (8, 9) à l’intervalle de tri-
cotage (3) à partir d’un distributeur de fil (25)
situé au niveau d’une extrémité avant d’un por-
teur de fil (12, 52) pour un fil à tricoter se dépla-
çant le long de l’intervalle de tricotage (3), et
joindre une couche du fil de chaîne et une cou-
che du fil d’incrustation entre elles par des
mailles de tricotage (16, 17) avec le fil à tricoter
(8, 9) en utilisant des aiguilles (20, 21) se trou-
vant sur la fonture (F, R), caractérisé en ce
que :

au moins l’un des porteurs de fil (10, 50, 70 ;
12, 52) est muni d’un élément de guidage
(26, 56) faisant saillie à partir du porteur de
fil en direction de l’intervalle de tricotage (3),
à une position qui est plus proche d’une por-
tion de base du porteur de fil que le distri-
buteur de fil (25) ; et
l’élément de guidage (26, 56) guide direc-
tement ou indirectement le fil de chaîne (4)
vers le côté opposé au porteur de fil par rap-
port à l’intervalle de tricotage (3).

2. Procédé pour tricoter un tissu tricoté multicouche se-
lon la revendication 1, caractérisé en ce que :

les fils de chaîne (4) sont fournis par l’intermé-
diaire de tuyaux (60) agencés pour pouvoir os-
ciller dans un plan vertical ; et
l’élément de guidage (26, 56) fait osciller les
tuyaux (60) dans une direction où les tuyaux (60)
évitent le porteur de fil.

3. Procédé pour tricoter un tissu tricoté multicouche se-
lon la revendication 1 ou 2, caractérisé en ce que :

le porteur de fil (10, 50, 70) pour le fil d’incrus-
tation et le porteur de fil (12, 52) pour le fil à
tricoter sont agencés de façon à être face à face
sur la gauche et sur la droite de l’intervalle de
tricotage (3) dans une vue de côté de la machine
à tricoter à plat (2, 48, 68), et un seul du porteur
de fil (10, 50, 70) pour le fil d’incrustation et du
porteur de fil (12, 52) pour le fil à tricoter est muni
de l’élément de guidage (26, 56) ; et
les moyens d’alimentation sont amenés à fournir
les fils de chaîne (4) à des positions en dehors
d’un centre de l’intervalle de tricotage (3) en di-
rection du porteur de fil (10, 50, 70 ; 12, 52) muni
de l’élément de guidage (26, 56), évitant par cela
des interférences entre les fils de chaîne (4) et
le porteur de fil qui n’est pas muni de l’élément
de guidage (26, 56).

4. Machine à tricoter à plat (2, 48, 68) agencée pour
tricoter un tissu tricoté multicouche, comprenant :

au moins une fonture (F, R),
un intervalle de tricotage (3) qui est un espace
entre un bord de la fonture (F, R) et le côté op-
posé à la fonture (F, R), et qui est utilisé pour
tricoter des mailles de tricotage (16, 17) en uti-
lisant des aiguilles (20, 21) avancées et retirées
dans la fonture (F, R),
une pluralité de porteurs de fil (10, 50, 70 ; 12,
52) se déplaçant le long de l’intervalle de trico-
tage (3) et fournissant chacun un fil à tricoter (8,
9) ou un fil d’incrustation (6, 7) à partir d’un dis-
tributeur de fil (25) au niveau d’une extrémité
avant, à l’intervalle de tricotage (3), et
des moyens d’alimentation pour fournir des fils
de chaîne (4) à l’intervalle de tricotage (3), ca-
ractérisé en ce que :

au moins l’un des porteurs de fil (10, 50, 70 ;
12, 52) est muni d’un élément de guidage
(26, 56) faisant saillie à partir du porteur de
fil en direction de l’intervalle de tricotage (3),
à une position qui est plus proche d’une por-
tion de base du porteur de fil que le distri-
buteur de fil (25), et guidant les fils de chaîne
(4) passant à travers l’intervalle de tricotage
(3) vers le côté opposé au porteur de fil par
rapport à l’intervalle de tricotage (3).

5. Machine à tricoter à plat (2, 48, 68) selon la reven-
dication 4, caractérisée en ce qu’elle comprend en
outre : des tuyaux (60) supportés de façon à pouvoir
osciller dans un plan vertical et passant le fil de chaî-
ne (4) ; l’élément de guidage (26, 56) faisant osciller
les tuyaux (60) dans une direction où les tuyaux (60)
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évitent le porteur de fil.

6. Machine à tricoter à plat (2, 48, 68) selon la reven-
dication 5, caractérisée en ce qu’elle comprend en
outre : un élément sollicitant les tuyaux (60) de telle
sorte que les tuyaux (60) soient orientés verticale-
ment vers le bas.

7. Machine à tricoter à plat (2, 48, 68) selon la reven-
dication 4, caractérisée en ce que : les porteurs de
fil (10, 50, 70 ; 12, 52) sont agencés à la fois à gauche
et à droite de l’intervalle de tricotage (3) dans une
vue de côté de la machine à tricoter à plat (2, 48,
68), et les hauteurs des éléments de guidage (26,
56) sur les porteurs de fil gauche et droit (10, 50, 70 ;
12, 52) sont différents entre elles.

8. Machine à tricoter à plat (2, 48, 68) selon l’une quel-
conque des revendications 4 à 6, caractérisée en
ce que :

le porteur de fil (10, 50, 70) pour le fil d’incrus-
tation et le porteur de fil (12, 52) pour le fil à
tricoter sont agencés face à face sur la gauche
et sur la droite de l’intervalle de tricotage (3) dans
une vue de côté de la machine à tricoter à plat
(2, 48, 68), et un seul du porteur de fil (10, 50,
70) pour le fil d’incrustation et du porteur de fil
(12, 52) pour le fil à tricoter est muni de l’élément
de guidage (26, 56) ; et
les moyens d’alimentation sont agencés pour
fournir les fils de chaîne (4) à des positions en
dehors d’un centre de l’intervalle de tricotage (3)
en direction du porteur de fil (10, 50, 70 ; 12, 52)
muni de l’élément de guidage (26, 56).

9. Machine à tricoter à plat (2, 48, 68) selon l’une quel-
conque des revendications 4, 7 et 8, caractérisée
en ce que :

l’élément de guidage (26, 56) est muni d’une
portion en ligne droite (30) parallèle à une direc-
tion longitudinale de l’intervalle de tricotage (3)
au niveau d’un centre de l’élément de guidage
(26, 56), et est en outre muni de portions de
guidage (31) qui guident les fils de chaîne (4)
vers la portion en ligne droite (30) des deux cô-
tés, gauche et droit, de la portion en ligne droite
(30).

10. Machine à tricoter à plat (2, 48, 68) selon l’une quel-
conque des revendications 4, 7 et 9, caractérisée
en ce que les portions de guidage (31) ont une forme
permettant que le guidage du fil de chaîne (4) dé-
marre à une position qui est plus loin de l’intervalle
de tricotage (3) que le porteur de fil.

11. Porteur de fil (10, 50, 70 ; 12, 52) pour fournir un fil

à tricoter (8, 9) ou un fil d’incrustation (6, 7) à partir
d’un distributeur de fil (25) situé au niveau d’une ex-
trémité avant à un intervalle de tricotage (3) d’une
machine à tricoter à plat (2, 48, 68) dans lequel des
fils de chaîne (4) ont été insérés, caractérisé par :

un élément de guidage (26, 56) faisant saillie à
partir du porteur de fil (10, 50, 70 ; 12, 52) en
direction de l’intervalle de tricotage (3), à une
position qui est plus proche d’une portion de ba-
se du porteur de fil (10, 50, 70 ; 12, 52) que le
distributeur de fil (25), et guidant les fils de chaî-
ne (4) passant à travers l’intervalle de tricotage
(3) vers le côté opposé au porteur de fil (10, 50,
70 ; 12, 52) par rapport à l’intervalle de tricotage
(3).

12. Porteur de fil (10, 50, 70 ; 12, 52) pour une machine
à tricoter à plat (2, 48, 68) selon la revendication 11,
caractérisé en ce que l’élément de guidage (26, 56)
est muni d’une portion en ligne droite (30) parallèle
à une direction longitudinale de l’intervalle de trico-
tage (3) au niveau d’un centre de l’élément de gui-
dage (26, 56), et est en outre muni de portions de
guidage (31) qui guident les fils de chaîne (4) vers
la portion en ligne droite (30) des deux côtés, gauche
et droit, de la portion en ligne droite (30).

13. Porteur de fil (10, 50, 70 ; 12, 52) pour une machine
à tricoter à plat (2, 48, 68) selon la revendication 11
ou 12, caractérisé en ce que les portions de guida-
ge (31) ont une forme permettant que le guidage du
fil de chaîne (4) démarre à une position qui est plus
loin de l’intervalle de tricotage (3) que le porteur de
fil (10, 50, 70 ; 12, 52).
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