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(54) Knitting method of knitted fabric, and knitted fabric

(57) A knitting method of knitted fabric enabling
stitches of front and back knitted fabric parts to be bound
while performing bind-off processing without interweav-
ing a knitting yarn of one of the knitted fabric parts with
the other knitted fabric part. In a process where the front
knitted fabric part held in a front needle bed is knitted
using a back yarn feeder located on a side of a back
needle bed, and the back knitted fabric part held in the
back needle bed is knitted using a front yarn feeder lo-
cated on a side of the front needle bed, following steps

1 to 3 are performed: [1] a stitch o (B) on a stitch € (§) of
the front or back knitted fabric part is newly knitted in a
state where the knitting yarns from the front and back
yarn feeders are entwined with each other; [2] the stitch
o as a bind-off stitch is overlapped with a stitch adjacent
to the stitch o, and the stitch P as a bind-off stitch is
overlapped with a stitch adjacent to the stitch B; and [3]
stitches on the double stitches v, & are newly formed.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a knitting meth-
od of knitted fabric in which using a flat knitting machine,
front and back knitted fabric parts are bound, while sub-
jecting stitches at end portions in a wale direction of the
respective knitted fabric parts held in back and front nee-
dle beds to bind-off processing, and knitted fabric ob-
tained by the knitting method.

BACKGROUND ART

[0002] When knitted fabricis to be knitted by a flat knit-
ting machine, as a method of preventing stitches in a last
course (stitches at an end portion in a wale direction) of
the knitted fabric from raveling, bind-off processing can
be cited. The bind-off processing is a process of repeat-
ing knitting, in which adjacent stitches are overlapped in
the last course of the knitted fabric and a stitch of a next
course is formed on the overlapped double stitch (a dou-
ble stitch), from one end side to another end side in a
knitting width direction of the knitted fabric.
[0003] When front and back knitted fabric parts are
knitted in front and back needle beds, respectively, the
front and back knitted fabric parts are also bound while
performing the above-described bind-off processing. For
example, in Patent Document 1, the front knitted fabric
part is knitted in the front needle bed, and at the same
time, the back knitted fabric part is knitted in the back
needle bed by using a yarn feeder on a back needle bed
side with respect to a yarn feeder used for knitting of the
front knitted fabric part, and further, when the front and
back knitted fabric parts are bound, the needle beds to
which knitting yarns are fed from the respective yarn
feeders are exchanged. This allows the knitting yarn fed
to the back needle bed from the front yarn feeder and
the knitting yarn fed to the front needle bed from the back
yarn feeder to be entwined, so that the front and back
knitted fabric parts are bound while being subjected to
the bind-off processing.
[0004]

Patent Document 1: No.
07-065258

Japanese Patent

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] However, in the above-described technique of
Patent Document 1, the knitting yarn of one of the knitted
fabric parts is interwoven with the other knitted fabric part,
and thus, when the knitting yarns forming the front and
back knitted fabric parts to be joined are different in ap-
pearance (knitting yarns different in shape and color),
the interwoven knitting yarn is conspicuous. Particularly,
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when the knitting yarns used in the front and back knitted
fabric parts are different in color, as shown in Fig. 4,
bleeding caused by mixing the colors of the knitting yarns
occurs in a border of the front and back knitted fabric
parts, degrading the outer appearance of the knitted fab-
ric.

[0006] The present invention has been made in light
of the above-described situation, and an object of the
presentinvention s to provide a knitting method of knitted
fabric enabling stitches of front and back knitted fabric
parts to be bound while being subjected to bind-off
processing without interweaving a knitting yarn of one of
the knitted fabric parts with the other knitted fabric part,
and knitted fabric obtained by applying the knitting meth-
od.

MEANS FOR SOLVING THE PROBLEMS

[0007] Aknitting method of knitted fabric of the present
invention relates to a knitting method of knitted fabric, in
which front and back knitted fabric parts are bound while
subjecting stitches of the respective knitted fabric parts
held in front and back needle beds to bind-off processing,
using a flat knitting machine having at least a pair of front
and back needle beds and capable of transferring the
stitches held in knitting needles of the needle beds to
different knitting needles. The method comprises the
steps 1 to 3: in a process where the front knitted fabric
part held in the front needle bed is knitted using a back
yarn feeder located on a side of the back needle bed,
and the back knitted fabric part held in the back needle
bed is knitted using a front yarn feeder located on a side
of the front needle bed,

[1] newly knitting a stitch o on a stitch of the front
knitted fabric part using a knitting yarn from the back
yarn feeder, and newly knitting a stitch B on a stitch
of the back knitted fabric part using a knitting yarn
from the front yarn feeder, in a state where the knit-
ting yarn extending from the back yarn feeder to the
front knitted fabric part and the knitting yarn extend-
ing from the front yarn feeder to the back knitted
fabric part are entwined so as to tangle each other;

[2] overlapping the stitch o as a bind-off stitch with
a stitch adjacent to the stitch o in the front knitted
fabric part, and overlapping the stitch B as a bind-
off stitch with a stitch adjacent to the stitch  in the
back knitted fabric part; and

[3] newly forming stitches following said double
stitches.

[0008] As one aspect of the knitting method of knitted
fabric of the present invention, the knitting method pref-
erably comprises: when a direction in which the bind-off
stitches are sequentially formed in alongitudinal direction
of the needle beds is a bind-off direction, and a direction
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toward a portion where the bind-off stitch starts to be
formed, which is a reverse direction to the bind-off direc-
tion, is a starting point direction,

[A] a step of moving both the yarn feeders in the
bind-off direction with one of the front and back yarn
feeders preceding, and the other yarn feeder follow-
ing it to form new stitch rows, on stitch rows each
made of one or more stitches including a stitch at an
end portion in the starting point direction in each of
the front and back knitted fabric parts;

[B] a step of forming a new stitch row including said
stitch o, and a new stitch row including said stitch f3,
on the respective stitch rows formed in the step A,
while moving both the yarn feeders in the staring
point direction in a state where the relationship of
the precedence and follow in the step A is kept;

[C] a step of, in the respective stitch rows formed in
the step B, transferring the respective stitch rows to
the bind-off direction side, so that said stitches a.and
B at the end portions in the bind-off direction become
bind-off stitches; and

[D] a step of repeating the knitting of the above-de-
scribed steps A to C.

[0009] A knitted fabric of the present invention relates
to a knitted fabric formed by binding a part of an end
portion in a wale direction of a front knitted fabric part
and a part of an end portion in the wale direction of a
back knitted fabric part, using a flat knitting machine hav-
ing at least a pair of front and back needle beds and
capable of transferring stitches held in knitting needles
of the needle beds to different knitting needles. The knit-
ted fabric includes: a front base stitch of the front knitted
fabric part; a front bind-off stitch formed immediately after
the front base stitch, using a knitting yarn forming the
front knitted fabric part; a back base stitch of the back
knitted fabric part; and a back bind-off stitch formed im-
mediately after the back base stitch, using a knitting yarn
forming the back knitted fabric part. The knitted fabric of
the presentinvention comprises, the knitting yarn directly
connecting the front base stitch and the front bind-off
stitch, and the knitting yarn directly connecting the back
base stitch and the back bind-off stitch being entwined
so as to tangle each other.

EFFECTS OF THE INVENTION

[0010] According to the knitting method of knitted fab-
ric of the present invention, when the front and back knit-
ted fabric parts are bound, the knitting yarn of one of the
knitted fabric parts is notinterwoven with the other knitted
fabric part. Thus, in the knitted fabric by the method of
the presentinvention, bleeding of stitches, which is found
in knitted fabric by the conventional binding method, does
not occur.

[0011] According to the knitting method of knitted fab-
ric of the present invention including the knitting steps A
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to C, since the stitch as the bind-off stitch is transferred
in the bind-off direction after a length in a wale direction
is secured by reciprocating knitting, a portion including
the transferred stitch is not pulled in the bind-off direction.
Moreover, according to this knitting method, since the
knitting yarns are entwined at both the end portions of
the reciprocating knitting, the binding of the front and
back knitted fabric parts is strong, and gaps between the
stitches are hardly found in the bound portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a knitting process diagram of knitted fabric
according to an embodiment.

Fig. 2is a partially enlarged photograph of the knitted
fabric according to the embodiment.

Fig. 3is aknitting process schematic diagram of knit-
ted fabric according to a modification.

Fig. 4 is a partially enlarged photograph of knitted
fabric by a conventional knitting method of knitted
fabric.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENET

[0013] Hereinafter, an embodiment of the present in-
vention is described with reference to the drawings. For
knitting described in the embodiment, knitting examples
using a two-bed flat knitting machine having a pair of
front and back needle beds that extend in a transverse
direction and are disposed opposite to each other in a
cross direction, and atransfer jack bed to transfer stitches
held in knitting needles of the needle beds (e.g., refer to
Japanese Patent No. 3000461) are described. Even in
the case of two-bed flat knitting machine not including
the transfer jack bed, providing empty needles for trans-
fer enables the knitting of the present embodiment to be
carried out. Obviously, the flat knitting machine to be
used may be a four-bed flat knitting machine.

[First Embodiment]

[0014] In first embodiment, as shown in S1 in Fig. 1,
an example in which a front knitted fabric part 20F held
in a front needle bed (hereinafter, refer to as FB), and a
back knitted fabric part 20B held in a back needle bed
(hereinafter, refer to as BB) are joined while being sub-
jected to bind-off processing is described. "S + a numeric
character" shown in a left column of Fig. 1 denotes a
number of a knitting process, and an arrow shown in a
right column denotes a movement direction of a yarn
feeder. Here, a yarn feeder shown on the upper side in
the right column precedes, and a yarn feeder shown on
the lower side follows it. Moreover, in Fig. 1, a sign O
denotes a stitch held in the needle bed, a sign ® denotes
a stitch knitted in respective knitting processes, a sign ©
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denotes a double stitch, a sign \ denotes a front yarn
feeder, and a sign ¥ denotes a back yarn feeder. Fur-
thermore, in Fig. 1, since bind-off stitch starts to be
formed from the left side of a paper face, and the bind-
off processing is performed toward the right side, the right
direction of the paper face is referred to as a "bind-off
direction RS", and the left direction of the paper face is
referred to as a "starting point direction LS". The de-
scribed way to view the figure is similar to that of Fig. 3
described later.

[0015] In S1ofFig. 1, a state is shown where the front
knitted fabric part 20F is knitted using a knitting yarn from
the back yarn feeder, the back knitted fabric part 20B is
knitted using a knitting yarn from the front yarn feeder,
and at a left end portion in a knitting width direction, the
knitting yarns from both the yarn feeders are crossed.
Both knitting yarns are different not only in yarn feeder
as a feeding source, but also in color. In the state of S1,
the front and back knitted fabric parts 20F, 20B are joined
while being subjected to the bind-off processing as
shown below.

[0016] First, in S2, the back yarn feeder precedes and
is moved in the bind-off direction RS, so that new stitches
are formed on stitches held in knitting needles 1, 2 of FB
including a stitch at a left end in the knitting width direc-
tion, and the front yarn feeder follows it and is moved in
the bind-off direction RS, so that new stitches are formed
on stitches held in knitting needles 1, 2 of BB including
a stitch at left end in the knitting width direction. At a time
point when this knitting of S2 ends, on the side of the
starting point direction LS, the knitting yarn of the front
knitted fabric part 20F and the knitting yarn of the back
knitted fabric part 20B are entwined so as to tangle each
other, while on the side of the bind-off direction RS, the
knitting yarns extending to the respective knitted fabric
parts 20F, 20B from the front and back yarn feeders are
crossed between FB-BB. Moreover, at the time point
where the knitting of S2 ends, a stitch € (§) held in the
knitting needle 2 of FB (BB) is a front base stitch (a back
base stitch) in the knitted fabric of the present invention.
[0017] While each of stitch rows formed in FB and BB
in S2 has the two stitches including the stitch at the end
portion in the starting point direction LS, it may have one
stitch as shown in a modification described later, or may
have three or more stitches.

[0018] Next,in S3, with the back yarnfeeder preceding
and the front yarn feeder following it, the yarn feeders
are moved in the starting point direction LS, so that stitch-
es are formed in the knitting needles 2, 1 of FB using the
knitting yarn from the back yarn feeder, and stitches are
formed in the knitting needles 2, 1 of BB using the knitting
yarn from the front yarn feeder. At a time point when this
knitting of S3 ends, a state is obtained, in which the knit-
ting yarn directly connecting the front base stitch e formed
in the knitting needle 2 of FB in S2 and a stitch o formed
on this stitch € in a wale direction in S3 is entwined with
the knitting yarn directing connecting the back base stitch
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& formed in the knitting needle 2 of BB in S2 and a stitch
B formed on this stitch & in the wale direction in S3. The
entwining of these knitting yarns allows the front and back
knitted fabric parts to be bound.

[0019] Furthermore, a stitch row made of the two stitch-
es formed in the knitting needles 2, 1 of BB in S3 is trans-
ferred to knitting needles 3, 2 of the same BB by the
transfer jack (hereinafter, refer to as TRJ) (S4), and a
stitch row made of the two knitting stitches formed in the
knitting needles 2, 1 of FB in S3 is transferred to knitting
needles 3, 2 of the same FB by the TRJ (S5) . At a time
point when these S4, S5 end, in the knitting needle 3 of
the FB (BB), a double stitch y (a double stitch §) is formed
by overlapping the stitch o (the stitch B) held in the needle
2in S3 and a stitch held in the knitting needle 3 adjacent
in the bind-off direction. Since the reciprocating knitting
of two courses is performed in S2, S3 to secure a length
in the wale direction, unnecessary tension does not act
on the knitting yarns when the transfer of the stitches is
performed in S4, S5, thereby preventing a portion of the
finished knitted fabric from being pulled.

[0020] Next,in S6, with the back yarn feeder preceding
and the front yarn feeder following it, they are moved in
the bind-off direction RS, so that stitches are formed in
the knitting needles 2, 3 of FB, using the knitting yarn
from the back yarn feeder and stitches are formed in the
knitting needles 2, 3 of BB, using the knitting yarn from
the front yarn feeder (S6) . At a time point when this knit-
ting of S6 ends, the crossing of the knitting yarns formed
at the end time of S3 is fixed, and the knitting yarns of
the front and back knitted fabric parts are entwined each
other at the end portion on the side of the starting point
direction LS as well, so that the front and back knitted
fabric parts 20F, 20B are bound.

[0021] Here, in view of an arrangement state of the
stitches in S6, as compared with an arrangement state
of the stitches in S2, the stitches of each of the front and
back knitted fabric parts are reduced by one in number,
and inwhole, the arrangementis transferred by one stitch
in the bind-off direction RS. Accordingly, in the bind-off
processing after S6, the knitting similar to that in S2 to
S6 only needs to be repeated.

[0022] Accordingtothe above-described knitting proc-
ess, the front and back knitted fabric parts can be bound
without interweaving the knitting yarn of one of the front
and back knitted fabric parts with the other knitted fabric
part. As a result, as shown in a partially enlarged photo-
graph of the knitted fabric Fig. 2, the colors of the knitting
yarns are not mixed at the border of the front and back
knitted fabric parts.

[Modification]

[0023] In a modification of the above-described em-
bodiment, some examples in which the front and back
knitted fabric parts are bound while being subjected to
the bind-off processing without performing the recipro-
cating knitting shown in S2, S3 of Fig. 1 are described
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with reference to a knitting schematic diagram in Fig. 3.
[0024] First, (A-1) to (A-4) on the left side of a paper
face are described. (A-1) shows a state where the front
and back knitted fabric parts 20F, 20B are held in the
front and back needle beds. From this state, with the
back yarn feeder preceding and the front yarn feeder
following it, they are moved in the bind-off direction RS,
so that the stitch o (the stitch ) on the stitch € (the stitch
&) is knitted (refer to (A-2)) . After the yarn feeders are
moved in the starting point direction LS, the stitch o (the
stitch B) is transferred to the adjacent stitch (refer to (A-
3)) to form the double stitch y (the double stitch 3). Here-
inafter, the knitting in (A-2) to (A-4) only needs to be re-
peated.

[0025] Next, (B-1)to (B-4)ontherightside of the paper
face are described. (B-1) shows a state where a vertical
relationship of the knitting yarns extending from the front
and back yarn feeders is reverse to that in the above-
described (A-1). From this state, the front and back yarn
feeders are moved in the bind-off direction RS (refer to
(B-2)), and keeping this relationship of the precedence
and follow in (B-2), both the yarn feeders are moved in
the starting point direction LS to knit the stitch o (the stitch
B) (refer to (B-3)). The stitch o (the stitch B) is transferred
in the bind-off direction RS to form the double stitch vy
(the double stitch ) . Hereinafter, the knitting in (B-2) to
(B-4) only needs to be repeated.

[0026] In the knitting of this modification as well, the
front and back knitted fabric parts can be bound without
interweaving the stitches of one of the front and back
knitted fabric parts with the other knitted fabric part.

DESCRIPTION OF SYMBOLS
[0027]

1 to 10 knitting needle

FB front needle bed BB back needle bed

RS bind-off direction LS starting point direction
20F front knitted fabric 20B back knitted fabric

o stitch (front bind-off stitch) B stitch (back bind-off
stitch)

v, 6 double stitch

¢ stitch (front base stitch) & stitch (back base stitch)

Claims

1. Aknitting method of knitted fabric, in which front and
back knitted fabric parts are bound while subjecting
stitches of the respective knitted fabric parts held in
front and back needle beds to bind-off processing,
using a flat knitting machine having at least a pair of
front and back needle beds and capable of transfer-
ring the stitches held in knitting needles of the needle
beds to different knitting needles,
the method comprising the steps of:
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in a process where the front knitted fabric part
held in the front needle bed is knitted using a
back yarn feeder located on a side of the back
needle bed, and the back knitted fabric part held
in the back needle bed is knitted using a front
yarn feeder located on a side of the front needle
bed,

newly knitting a stitch o on a stitch of the front
knitted fabric part using a knitting yarn from the
back yarn feeder, and newly knitting a stitch 3
on a stitch of the back knitted fabric part using
a knitting yarn from the front yarn feeder, in a
state where the knitting yarn extending from the
back yarn feeder to the front knitted fabric part
and the knitting yarn extending from the front
yarn feeder to the back knitted fabric part are
entwined so as to tangle each other;
overlapping the stitch o as a bind-off stitch with
a stitch adjacent to the stitch a.in the front knitted
fabric part, and overlapping the stitch  as a
bind-off stitch with a stitch adjacent to the stitch
B in the back knitted fabric part; and

newly forming stitches on said double stitches.

2. The knitting method of knitted fabric according to
claim 1, comprising:

when a direction in which the bind-off stitches
are sequentially formed in a longitudinal direc-
tion of the needle beds is a bind-off direction,
and a direction toward a portion where the bind-
off stitch starts to be formed, which is a reverse
direction to the bind-off direction, is a starting
point direction,

a step A of moving both the yarn feeders in the
bind-off direction with one of the front and back
yarn feeders preceding, and the other yarn feed-
er following it to form new stitch rows, on stitch
rows each made of one or more stitches includ-
ing a stitch at an end portion in the starting point
direction in each of the front and back knitted
fabric parts;

a step B of forming a new stitch row including
said stitch o, and a new stitch row including said
stitch B, on the respective stitch rows formed in
the step A, while moving both the yarn feeders
in the staring point direction in a state where the
relationship of the precedence and follow in the
step A is kept;

a step C of, in the respective stitch rows formed
in the step B, transferring the respective stitch
rows to the bind-off direction side, so that said
stitches a, B at the end portions in the bind-off
direction become bind-off stitches; and

a step D of repeating the knitting of the above-
described steps A to C.

3. Knitted fabric that is knitted using a flat knitting ma-
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chine having at least a pair of front and back needle
beds, and capable of transferring stitches held in
knitting needles of the needle beds to different knit-
ting needles, and is formed by binding a part of an
end portion in a wale direction of a front knitted fabric 5
part and a part of an end portion in the wale direction

of a back knitted fabric part,

the knitted fabric comprising:

a front base stitch of the front knitted fabric part; 70
a front bind-off stitch formed immediately after

the front base stitch, using a knitting yarn form-

ing the front knitted fabric part;

a back base stitch of the back knitted fabric part;

and 15
a back bind-off stitch formed immediately after

the back base stitch, using a knitting yarn form-

ing the back knitted fabric part,

wherein the knitting yarn directly connecting the
front base stitch and the front bind-off stitch, and 20
the knitting yarn directly connecting the back
base stitch and the back bind-off stitch are en-
twined so as to tangle each other.
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