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(54) Warp yarn positive feeding device for knitting machine and knitting machine

(57) Configuration: A warp yarn positive feeding de-
vice (4) for a knitting machine (2) includes warp yarn
pipes (40) through which warp yarns (26) pass and are
fed to a trick gap of the knitting machine (2), driving rollers
(22) that draw warp yarns (26) of a required length from
warp yarn sources (25) and positively feeds the drawn
warp yarns (26), and air pipes through which an air flow
is blown into the warp yarn pipes (40) from an entrance
side of the warp yarn pipes (40) so as to advance, within
the warp yarn pipes (40), the warp yarns (26) to an exit
side of the warp yarn pipes (40).

Effects: The warp yarns (26) of a required length are
inserted into a knit structure.
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Description

Technical Field

[0001] The present invention relates to a warp yarn
positive feeding device for a knitting machine, and in par-
ticular to a device for feeding warp yarns of a required
length in a knitted fabric, and to a knitting machine using
this device.

Background Art

[0002] Patent Literatures 1 to 3 (JP2013-40411A,
US2005/123715A, and WO97/21860) disclose knitting
of a knitted fabric in which warp yarns are inserted into
a knit structure. In such a knitted fabric, the warp yarns
are fed from pipes to a trick gap of a knitting machine,
and a binding yarn is knitted into the knit structure using
needles of the knitting machine. Accordingly, the warp
yarns are inserted into the knit structure. Furthermore, a
weft yarn is inserted into the knit structure to form inlay
stitches, tuck stitches, or the like, and thereby the knitted
fabric is obtained that is made of, for example, the warp
yarns, the weft yarn, and the binding yarn. When highly
rigid yarns such as carbon fiber yarns, glass fiber yarns,
or aramid yarns are used for the warp yarns and the weft
yarn, a strong knitted fabric will be obtained. Further-
more, when a thermoplastic resin yarn is used for any
one type of the warp yarn, the weft yarn, and the binding
yarn, for example, the binding yarn, and the yarn is par-
tially melted after knitting, the shape of the knitted fabric
will be fixed.
[0003] Another conventional technique will be de-
scribed. Patent Literature 4 (JP3603031B) discloses that
a driving roller positively feeds a knitting yarn of a required
length to a trick gap side from a yarn source. With this,
a knitted fabric of a target size is knitted.

Citation List

Patent Literatures

[0004]

[Patent Literature 1] JP2013-40411A
[Patent Literature 2] US2005/123715A
[Patent Literature 3] WO97/21860
[Patent Literature 4] JP3603031B

Summary of the Invention

Technical Problem

[0005] The inventors are considering that a knitted fab-
ric in which warp yarns are inserted into a knit structure
is knitted into a flat and elongated shape and into a de-
sired three-dimensional shape. Particularly, in order to
knit a knitted fabric having a three-dimensional shape, it

is preferable to perform flechage knitting, interlock knit-
ting, or the like. In the flechage knitting (hereinafter, re-
ferred to simply as "flechage"), while a stitch, irrespective
of whether or not it forms a next stitch, is retained on a
needle, a yarn is fed to needles for forming next stitches
and the next stitches are formed. Similarly, also in the
interlock knitting, a yarn is fed only to some needles and
the next stitches are formed. Assuming that a course
direction (width direction) is a direction in which stitches
are formed by a single movement of a carriage and a
wale direction (height direction) is a direction that is or-
thogonal to the course direction, in the flechage or inter-
lock knitting for example, the length in the wale direction,
that is the height, of a knitted fabric varies according to
the position, and a three-dimensional knitted fabric as
well is knitted. Furthermore, the knitted fabric is pulled
down by a take-down roller, but in the flechage or inter-
lock knitting for example, it is difficult to apply an appro-
priate pull-down force to all the stitches.
[0006] The inventors experienced that, when a knitted
fabric in which warp yarns are inserted into a knit structure
was knitted by flechage, the warp yarns were not suffi-
ciently inserted into the knit structure. This is because,
in the flechage or interlock knitting for example, the pull-
down force is often insufficient since the height of the
knitted fabric is not uniform, and the pull-down force from
the take-down roller is applied with difficulty to the warp
yarns although it is applied to a binding yarn. If the warp
yarns are not sufficiently inserted, the height of the knitted
fabric will fall short in a corresponding part and thus the
knitted fabric will not have a desired shape.
[0007] The present invention is to solve the problem
that desired amounts of warp yarns cannot be inserted
because the number of courses differs within a knitted
fabric and the knitted fabric cannot appropriately be
pulled down by a take-down roller.
[0008] It is an object of the present invention to provide
a warp yarn positive feeding device for a knitting machine
in which warp yarns of a required length are inserted into
a knit structure.

Means for Solving Problem

[0009] The present invention is directed to a warp yarn
positive feeding device for a knitting machine including
a plurality of warp yarn pipes through which warp yarns
pass and are fed to a trick gap of the knitting machine,
characterized in that the warp yarn positive feeding de-
vice further includes: a powered roller mechanism that
includes a plurality of driving rollers for drawing warp
yarns from a plurality of warp yarn sources and positively
feeding the drawn warp yarns, each driving roller drawing
at least one warp yarn by a required length; and an air
injection mechanism for feeding, by blowing an air flow
into the warp yarn pipes, the warp yarns drawn by the
powered roller mechanism to the trick gap of the knitting
machine.
[0010] In the present invention, warp yarns are inserted
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into a knit structure by a combination of the driving roller
drawing the warp yarns of a required length from the yarn
sources and positively feeding the drawn warp yarns,
and blowing of an air flow into the warp yarn pipes so
that the warp yarns advances to the exit side of the warp
yarn pipes. According to the experiences of the inventors,
the warp yarns of a required length are inserted not by
using either of the features of the combination but both
of the features. The driving rollers draws warp yarns from
the yarn sources, and feeds the warp yarns of a required
length into the warp yarn pipes. Then, by blowing of an
air flow into the warp yarn pipes, the warp yarns advance,
within the pipes, to the exit side of the pipes and are
inserted into the knit structure. Note that, when the
present invention is combined with the invention of Patent
Literature 4 and the driving rollers draw binding yarns of
a required length, or binding yarns and weft yarns that
have required lengths, and positively feed them, a knitted
fabric having a desired size is knitted with accuracy.
[0011] According to the present invention, knitted fab-
rics having various shapes are knitted by flechage or in-
terlock knitting for example, and a knitted fabric having
a desired size is knitted even when flechage or interlock
knitting for example is performed. Hereinafter, three-di-
mensional knitting by flechage or interlock knitting for ex-
ample is referred to as three-dimensional knitting. Fur-
thermore, although it is also possible to knit a knitted
fabric without using a take-down roller, the knitting ma-
chine may include the take-down roller. It is possible,
without positive feeding of warp yarns and blowing of an
air flow, to knit a section of a knitted fabric on which knit-
ting other than the three-dimensional knitting is per-
formed into a substantially desired shape, and thus pos-
itive feeding of warp yarns by the driving rollers and blow-
ing of an air flow may be omitted in that section. However,
in order to knit a knitted fabric with a desired shape, it is
preferable to perform positive feeding of warp yarns by
the driving rollers and blowing of an air flow on the section
on which knitting other than the three-dimensional knit-
ting is performed. Furthermore, when an air flow from air
pipes is used, the warp yarns easily pass through the
warp yarn pipes and are set therein. Note that, if the warp
yarn pipes are movable to the right and left directions,
the warp yarn pipes will serve also as carriers for carrying
a weft yarn or the like that is inserted to form inlay or tuck
stitches, and there is no need to provide pipes dedicated
for warp yarn. Since the plurality of driving rollers are
controlled independently, a required amount of warp
yarns is inserted at required positions of the knitted fabric.
[0012] It is preferable that a controller be further pro-
vided that controls the powered roller mechanism such
that the driving rollers feed the warp yarns of a required
length according to knitting. When, for example, the knit-
ting machine performs flechage knitting, interlock knit-
ting, or the like, the controller feeds warp yarns of a re-
quired length. Feeding of warp yarns is preferably per-
formed for every course or every two courses in the
flechage knitting, the interlock knitting, or the like. A re-

quired length of the warp yarns is determined based on,
for example, knitting data. Furthermore, at that time, an
air flow is blown into the warp yarn pipes from the air
pipes. With this, the warp yarns of a required length are
inserted into a region in which new stitches are to be
formed and the air flow advances the warp yarns within
the warp yarn pipes. Note that in a region in which stitches
are not to be formed, the required length of the warp
yarns is, for example, 0 (zero), whereas in a region in
which stitches are to be formed, the required length of
the warp yarns is equal to, for example, the size of one
stitch in the height direction. Note here that when a knit
stitch, a miss stitch, and a knit stitch are knitted in the
stated order, two sides of the miss stitch are the knit stitch-
es and the location of the miss stitch is included in the
region in which stitches are to be formed, and the warp
yarns are also fed to the location of the miss stitch. Data
for controlling the driving rollers and data indicating
whether or not it is necessary to blow air is obtained by,
for example, analyzing the knitting data of the knitted
fabric, but the data may be set manually.
[0013] It is preferable that the air injection mechanism
include a plurality of air pipes through which air is injected
into the warp yarn pipes; and each driving roller be con-
figured to feed a plurality of warp yarns such that the fed
warp yarns are inserted into the respective warp yarn
pipes. It is also possible that each driving roller feeds one
warp yarn, but since a plurality of warp yarns are used,
use of the same number of the driving rollers as that of
the warp yarns may require a larger space for the pow-
ered roller mechanism. Therefore, when one driving roller
feeds a plurality of warp yarns that are, for example, ad-
jacent to each other, that is, e.g., two to five warp yarns
to a plurality of warp yarn pipes that are, for example,
adjacent to each other, the number of the powered roller
mechanism is reduced.
[0014] It is preferable that the air injection mechanism
further include an air pipe for weft yarn through which air
is blown into the trick gap from above so as to press a
weft yarn when the weft yarn is inserted in a course di-
rection. With this, the weft yarn (inlay yarn or the like of
the embodiment) is prevented from floating up from the
trick gap.
[0015] It is preferable that the plurality of warp yarn
pipes and the plurality of air pipes be provided, and a
tube be further provided through which an air flow is fed
to the plurality of air pipes, for example, five to fifty air
pipes at the same time. With this, the numbers of the
tube and of the valve are reduced.
[0016] According to the experiences of the inventors,
when the warp yarns are fed to the trick gap from the
warp yarn pipes, the warp yarns are inserted into the trick
gap more efficiently by blowing an air flow in a pulsed
manner, that is, intermittently and repeatedly than by con-
tinuously blowing air with a constant amount of flow vol-
ume. Furthermore, it is also possible to continuously blow
an air flow from the air pipes to the warp yarn pipes on
a steady basis, but an air flow may be stopped when the
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warp yarns are not fed and a knit structure is not knitted.
Note that, by increasing an air flow at a position at which
warp yarns are fed and decreasing the air flow at a po-
sition at which warp yarns are not fed, the warp yarns
are caused to stand upright from the back of the trick gap
so as not to interfere with the needles of the needle beds.
Here, when air is supplied in a pulsed manner, the aver-
age flow is increased at a position at which warp yarns
are fed, and the average flow is decreased at a position
at which warp yarns are not fed.
[0017] It is preferable that the powered roller mecha-
nism be controlled such that, when the knitting machine
knits a three-dimensional knitted fabric, warp yarns of a
required length are positively fed to the trick gap. Since
warp yarns of a required length are reliably fed when a
three-dimensional knitted fabric is knitted, a three-dimen-
sional knitted fabric having a desired shape is knitted.
[0018] Furthermore, the present invention is directed
to a knitting machine including the above-described warp
yarn positive feeding device. The knitting machine in-
cludes needle beds, and a carriage that moves on the
needle beds and operates needles, or linear motors for
the respective needles, in which a binding yarn is fed
from a carrier, and when a weft yarn is inserted, the weft
yarn is fed from a carrier for weft yarn. Furthermore, the
knitting machine may be a flat knitting machine or a cir-
cular knitting machine. This knitting machine may not
necessarily include a take-down roller, and a knitted fab-
ric in which warp yarns are inserted is knitted in a desired
shape.

Brief Description of the Drawings

[0019]

FIG. 1 is a block diagram illustrating a warp yarn
positive feeding device and a flat knitting machine,
according to an embodiment.
FIG. 2 is a front view illustrating main parts of yarn
feeding pipes of the embodiment.
FIG. 3 is a flowchart illustrating a warp yarn feeding
algorithm of the embodiment.
FIG. 4 is a diagram illustrating a timing at which warp
yarns are positively fed of the embodiment, in which,
specifically,

1) indicates hardware such as a positive feeding
device;
2) indicates an operation of a yarn feeding roller;
and
3) indicates blowing of air.

FIG. 5 is a perspective view illustrating a multi-layer
knitted fabric knitted according to the embodiment.
FIG. 6 is a diagram illustrating a structure of the knit-
ted fabric of FIG. 5.
FIG. 7 is a diagram illustrating a structure of a knitted
fabric according to a modification.

Description of Embodiment

[0020] The following will describe a preferred embod-
iment for carrying out the present invention.

Embodiment

[0021] FIGS. 1 to 7 show a warp yarn positive feeding
device 4 (hereinafter, referred to as "feeding device 4")
according to the embodiment, and a flat knitting machine
2 that includes the warp yarn positive feeding device 4,
in which the flat knitting machine 2 may be a circular
knitting machine instead of the flat knitting machine. The
flat knitting machine 2 includes a pair of, for example,
front and rear needle beds 6, and a carriage 8, which
reciprocates on the needle beds 6 and operates needles
of the needle beds 6 so that a knit structure of a knitted
fabric is knitted. The reference numeral 10 denotes a
controller of the flat knitting machine 2, and the controller
controls the carriage 8 or the like based on knitting data
on the knitted fabric. The reference numerals 12 and 14
denote carriers, specifically, the reference numeral 12
denotes a carrier for carrying a binding yarn (knitting yarn)
that forms a knit structure of the knitted fabric, and the
reference numeral 14 denotes a carrier for carrying a
weft yarn that is inserted into the knitted fabric to form
inlay stitches or tuck stitches. The carriers 12 and 14 are
taken by the carriage 8 or run in synchronization with the
carriage 8, and a binding yarn or a weft yarn is fed from
a yarn source (not shown) so as to pass through the
corresponding pipe of the carrier 12 or 14 and reach a
trick gap between the needle beds 6. Note that, when a
single needle bed 6 is used, a region at the tip of the
needle bed in which needles advance and retreat to form
stitches serves as the trick gap.
[0022] A powered roller mechanism 18 includes driving
rollers 22, which are rotated by a motor 20 such as a
stepping motor or a servomotor, and an encoder 21,
which monitors the rotating speed of the driving rollers
22 or the motor 20. The powered roller mechanism 18
further includes driven rollers 23 and 24 on which warp
yarns 26 are put so as to be transferred to the driving
rollers 22. Warp yarns 26 from, for example, three yarn
sources 25 (cone, bobbin, and the like) are wound and
put on the same driving roller 22, drawn by a required
length, and fed into warp yarn pipes of a pipe assembly
36 via rollers 28 and 29, and the like. Since the powered
roller mechanism 18 includes the plurality of driving roll-
ers 22 and controls them independently, the warp yarns
of a required length are drawn from the yarn sources 25
for each knitting position. The reference numeral 30 de-
notes a compressor, and the compressor generates com-
pressed air, accumulates the compressed air in a tank
32, and supplies the compressed air into a tube 34 via a
valve 33 and into air pipes 41 and 42 of the pipe assembly
36. Among these components, the air pipe 41 is an air
pipe for weft yarn, and the air pipes 42 are air pipes for
warp yarn. Note that the warp yarn 26 may be sand-
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wiched between the driving roller 22 and the driven roll-
ers, and the driving roller 22 needs only to be rotated by
a target angle of rotation while preventing the warp yarn
26 from slipping with respect to the driving roller 22.
[0023] FIG. 2 shows the pipe assembly 36 in which
typically ten to one hundred of warp yarn pipes 40, spe-
cifically, e.g., twenty-one warp yarn pipes 40 are mounted
on a base 44. The same number of air pipes 42 for warp
yarn as that of the warp yarn pipes are mounted on a
base 45, and a compressed air flow is blown into the
warp yarn pipes 40 from slightly above the top ends of
the warp yarn pipes 40 to advance the warp yarns 26
within the pipes 40. Compressed air is blown into the trick
gap through the air pipe 41 for weft yarn in order to press
a weft yarn (not shown), preventing the weft yarn from
floating up. Compressed air is supplied to each pipe as-
sembly 36 through the tube 34, and blowing of the com-
pressed air is turned on/off for each pipe assembly 36.
Furthermore, three warp yarns 26 are drawn by one driv-
ing roller 22, and are respectively fed into three warp yarn
pipes 40. Therefore, it is preferable that a pattern of the
knitted fabric vary by three warp yarns as a unit. Note
that the tank 32 and the air pipe 41 for weft yarn may be
omitted. Furthermore, the pipe assembly 36 includes the
arrangement of the plurality of warp yarn pipes 40 and
the air pipes 41, 42, and has any structure. One or more
pipe assemblies 36 are arranged along the needle beds
6.
[0024] Returning to FIG. 1, the controller 38 of the feed-
ing device 4 controls the motor 20, the compressor 30,
and the valve 33. The controller 38 receives, from the
controller 10 of the flat knitting machine, data indicating
which warp yarns are to be inserted in the next course
(the next stroke of the carriage 8), and performs control
such that the driving rollers draw the warp yarns to be
inserted by a required length, and air is blown into a pipe
assembly 36 in which the warp yarns to be inserted are
placed. This data may be one that clearly indicates warp
yarns that are to be inserted, or one that indicates needles
for forming stitches. In the case where the data indicates
needles for forming stitches, the controller 38 determines
the required warp yarns based on the needles. In a sec-
tion of the knitted fabric that is other than ends thereof,
the required length of the warp yarns is defined as being
equal to the height of one stitch, and in sections of the
knitted fabric at which knitting starts and ends, the re-
quired length of the warp yarns may vary from the height
of one stitch. The required length of the warp yarns is
designated by knitting data of the knitted fabric, and the
controller 10 sends a required length of the warp yarn to
the controller 38 by an appropriate method. Note that the
controller 38 may be omitted, and the controller 10 of the
flat knitting machine, instead of the controller 38, may
also control the motor 20, the compressor 30, and the
valve 33. According to the length of the knitted fabric in
the height direction, the length of the knitting yarn that is
to be drawn is controlled for each driving roller 22 as a
unit. Note that, when each driving roller 22 is configured

to draw one warp yarn, the length of each warp yarn that
is to be inserted into the knitted fabric varies. Further-
more, a timing at which warp yarns are fed may be a
timing of every course, every two courses, or the like of
the knit structure into which the warp yarns are inserted.
[0025] FIGS. 3 and 4 show the algorithm in which the
warp yarns 26 are fed. In step 1, a required length of the
warp yarns 26 in the next course is obtained, and when
the carriage 8 approached the warp yarn pipes 40 (Step
2), feeding of the warp yarns 26 and blowing of air (Steps
3 and 4) are performed. It is preferable that feeding of
the warp yarns 26 by the driving roller 22 be performed
at the same time as formation of stiches at two sides of
the warp yarns 26 but, since three warp yarns 26 are fed
together, feeding of the warp yarns 26 is performed be-
fore formation of stitches around the warp yarns 26 is
completed. Also, it is preferable that blowing of air be
performed at the same time as formation of stitches at
two sides of the warp yarns 26 but since, blowing of air
is turned on/off for each pipe assembly 36 as a unit, air
is being blown for a time period that is longer than the
period required for forming stitches at two sides of the
warp yarns 26. The warp yarns 26 are reliably fed to the
trick gap with a reduced amount of air when blowing of
air is turned on/off in a pulsed manner as shown in the
lower right of FIG. 4 than when a constant amount of air
is blown. Furthermore, when the carriage has passed by,
blowing of air is stopped or weakened (Steps 5 and 6).
[0026] FIG. 5 shows the example of the knitted fabric
and FIG. 6 shows the main part of this knitted fabric 60.
The reference numerals 62 denote normal sections in
which normal knitting instead of flechage is performed,
and the reference numerals 64 are flechage sections 64
in which flechage is performed. Lines 65 do not indicate
borders and the like but the same position on the knitted
fabric 60, and lines 66 similarly indicate the same posi-
tion. For example, between the lines 65, stitches are re-
tained on needles and knitting is not performed. Then,
assuming that knitting is performed upward from the low-
er part of FIG. 6, knitting is stopped when having passed
by the lower line, and knitting starts again when having
passed by the upper line. Upward projections shown in
FIG. 5 are knitted by flechage.
[0027] The structure of the knitted fabric 60, with re-
spect to a region 67, is shown in the lower part of FIG.
6. In addition to the warp yarns 26, the weft yarns 68 are
fed from the carrier 14 and inserted into the knitted fabric
60 to form inlay stitches or tuck stitches. Then, a knit
structure is knitted using a binding yarn (not shown), in
which the warp yarns 26 and the weft yarns 68 are fixed
to the knitted fabric 60 due to, for example, a frictional
force between the warp yarns 26 and the weft yarns 68,
and the binding yarn. Note that it is also possible that the
weft yarns 68 are not inserted. Furthermore, in the sec-
tions located above and below the lines 65, the warp
yarns 26 are continuous, and in the section indicted by
dashed lines, the warp yarns 26 do not actually exist. It
is clear that the three warp yarns on the left of FIG. 6 are
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longer than the three warp yarns on the right, according
to the knitting height.
[0028] FIG. 7 shows a knitted fabric 70 in which weft
yarns 72 are arranged also in the height direction by stop-
ping the carrier 14 for weft yarn. In this example, the
carrier 14 for weft yarn has the same pipe as the warp
yarn pipe 40, and an air pipe through which compressed
air is blown so as to feed the weft yarns 72 in the height
direction, and the weft yarn is fed by a required length
from a powered roller mechanism for the weft yarns 72.
In this case, the knitting width in the course direction var-
ies depending on the position in the height direction. Fur-
thermore, the carrier 14 for weft yarn serves also as a
carrier for feeding warp yarns when the carrier 14 is fixed.
[0029] In the embodiment, since the warp yarns 26 of
a required length are reliably inserted into the knitted fab-
ric at knitting positions of the knitted fabric, a knitted fabric
having an exact size in the height direction is knitted.
Furthermore, a knitted fabric having a desired shape
such as three-dimensional shape is knitted by flechage.
Also, by selecting materials for the warp yarn, the weft
yarn, and the binding yarn, a knitted fabric is obtained
that has a desired strength, heat resistance property, de-
gree of elasticity, and the like. The knitted fabric may be
a multi-layer knitted fabric knitted with weft yarns and
warp yarns, a three-dimensional knitted fabric, or a flat
knitted fabric having a single layer. A three-dimensional
knitted fabric is knitted not only by flechage but also in-
terlock knitting, and in the case of interlock knitting, sim-
ilarly to the case of flechage, a three-dimensional knitted
fabric is knitted while weft yarns and warp yarns are in-
serted.

List of Reference Numerals

[0030]

2 Flat knitting machine
4 Warp yarn positive feeding device
6 Needle bed
8 Carriage
10 Controller
12, 14 Carrier
18 Powered roller mechanism
20 Motor
21 Encoder
22 Driving roller
23, 24 Driven roller
25 Yarn source
26 Warp yarn
28, 29 Roller
30 Compressor
32 Tank
33 Valve
34 Tube
36 Pipe assembly
38 Controller
40 Warp yarn pipe

41 Air pipe for weft yarn
42 Air pipe for warp yarn
44, 45 Base
60 Knitted fabric
62 Normal section
64 Flechage section
65, 66 Line
68 Weft yarn
70 Knitted fabric
72 Weft yarn

Claims

1. A warp yarn positive feeding device (4) for a knitting
machine (2) comprising a plurality of warp yarn pipes
(40) through which warp yarns (26) pass and are fed
to a trick gap of the knitting machine (2), character-
ized in that the warp yarn positive feeding device
(4) further comprises:

a powered roller mechanism (18) that includes
a plurality of driving rollers (22) for drawing warp
yarns (26) from a plurality of warp yarn sources
(25) and positively feeding the drawn warp yarns
(26), each driving roller (22) drawing at least one
warp yarn (26) by a required length; and
an air injection mechanism for feeding, by blow-
ing an air flow into the warp yarn pipes (40), the
warp yarns (26) drawn by the powered roller
mechanism (18) to the trick gap of the knitting
machine (2).

2. The warp yarn positive feeding device (4) for a knit-
ting machine (2) according to claim 1, characterized
in that it further comprises:

a controller (38) that controls the powered roller
mechanism (18) such that the driving rollers (22)
feed the warp yarns (26) of a required length
according to knitting.

3. The warp yarn positive feeding device (4) for a knit-
ting machine (2) according to claim 1 or 2,
characterized in that the air injection mechanism
includes a plurality of air pipes (42) through which
air is injected into the warp yarn pipes (40), and
each driving roller (22) is configured to feed a plurality
of warp yarns (26) so that the fed warp yarns (26)
are inserted into the respective warp yarn pipes (40).

4. The warp yarn positive feeding device (4) for a knit-
ting machine (2) according to claim 3,
characterized in that the air injection mechanism
further includes an air pipe (41) for weft yarn through
which air is blown into the trick gap from above so
as to press a weft yarn when the weft yarn is inserted
in a course direction.

9 10 
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5. The warp yarn positive feeding device (4) for a knit-
ting machine (2) according to any one of claims 2 to 4,
characterized in that a pulsed air flow is repeatedly
blown into the warp yarn pipes (40) from the air pipes
(42).

6. The warp yarn positive feeding device (4) for a knit-
ting machine (2) according to any one of claims 2 to 5,
characterized in that the powered roller mecha-
nism (18) is controlled such that warp yarns (26) of
a required length are positively fed to the trick gap
when the knitting machine (2) knits a three-dimen-
sional knitted fabric.

7. A knitting machine (2) comprising the warp yarn pos-
itive feeding device (4) for a knitting machine (2) ac-
cording to any one of claims 1 to 6.
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