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(54) Method of knitting a knitted fabric

(67)  To provide a knitting method of a knitted fabric
in which the knitting yarn does not wind around the wid-
ening stitch even if the widening stitch is formed by split
knitting using the flat knitting machine equipped with the
latch needles. Assuming a direction toward a side, on
which a transfer clip arranged at a side surface of the
latch needles lined in parallel on the one needle bed FB
is present, is afirst direction RS and an opposite direction
is a second direction LS, the method includes moving a
yarn feeder 8 in the first direction RS and performing split
knitting on a target stitch 1 (step a). The yarn feeder 8 is
moved in the second direction LS to a position beyond a
position of the widening stitch 3, which is the target stitch
1 transferred to the other needle bed BB by the split knit-
ting of the step a (step B). The widening stitch 3 is trans-
ferred to an empty needle in the one needle bed FB (step
y)- The yarn feeder 8 is moved in the first direction RS to
a position beyond the position of the widening stitch 3
transferred in the step y (step 8). A new stitch 4 is formed
on the first direction RS side of the widening stitch 3 at
the same time as or after the step & (step ¢).
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a knitting meth-
od of a knitted fabric for forming a widening stitch by split
knitting using a flat knitting machine equipped with latch
needles.

Description of the Related Art

[0002] A knitting method of a knitted fabric for forming
a widening stitch by split knitting using a flat knitting ma-
chine in which a plurality of latch needles are lined in
parallel on at least a front and a back needle bed is con-
ventionally known (see e.g., patent document 1). In the
split knitting, while transferring a stitch (target stitch) held
on one of the front or back needle bed to the latch needle
of the other opposing needle bed, a new knitting yarn is
fed toform a new stitch, which is pulled out from the target
stitch, on the latch needle of the one needle bed (latch
needle on which the transferred target stitch is originally
held). After the split knitting, the target stitch is inserted
within a knitting width of the knitted fabric as a widening
stitch.

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0003] [Patent Document 1] Japanese Unexamined
Patent Publication No. 4-73245

SUMMARY OF THE INVENTION

[0004] However, in the knitting method of the knitted
fabric for forming a widening stitch by split kitting using
the flat knitting machine equipped with the latch needles,
the knitting yarn of the new stitch may wind around the
root of the target stitch, which becomes the widening
stitch, and disfigure the knitted fabric.

[0005] The latch needle includes a transfer clip at one
side surface, and is structured to transfer stitches be-
tween opposing needle beds through the clip (see e.g.,
Figs. 1to 3 in Japanese Unexamined Patent Publication
No.2009-161873, etc.). Thus, the hooks of the latch nee-
dles of the opposing needle beds are slightly shifted
against each otherinalongitudinal direction of the needle
beds. This shift causes the knitting yarn of the new stitch
to wind around the root of the target stitch.

[0006] Fig. 3A is a loop diagram of the vicinity of a
widening stitch 3 of when the widening stitch 3 (originally
target stitch 1) is inserted toward the left side within the
knitting width of the knitted fabric, and Fig. 3B is a loop
diagram of the vicinity of the widening stitch 3 of when
the widening stitch 3 is inserted toward the right side with-
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in the knitting width of the knitted fabric. As shown in Figs.
3A and 3B, when split knitting is carried out using the flat
knitting machine equipped with the latch needles, the
knitting yarn of a new stitch 2 winds around the root of
the widening stitch 3. Furthermore, comparing Figs. 3A
and 3B, the arrangement state of the stitches and the
knitting yarn is not symmetrical. Thus, if the knitting width
of the knitted fabric is symmetrically increased with a
center line of the knitted fabric in between, the appear-
ance near the right and left widening stitches 3 may differ.
[0007] In light of the foregoing, it is an object of the
presentinvention to provide a knitting method of a knitted
fabric in which the knitting yarn does not wind around the
widening stitch even if the widening stitch is formed by
splitknitting using the flat knitting machine equipped with
the latch needles.

[0008] The present invention is a knitting method of a
knitted fabric using a flat knitting machine, which includes
at least a front and a back needle bed and a yarn feeder
for supplying a knitting yarn to a plurality of latch needles
lined in parallel on the needle beds and in which stitches
are transferable between the front and back needle beds,
for forming a widening stitch by split knitting and inserting
the widening stitch within a knitting width of the knitted
fabric, the split knitting including forming a new stitch fol-
lowing a target stitch, which is a stitch held on one needle
bed, while transferring the target stitch to the latch needle
of the other needle bed. The knitting method of the knitted
fabric of the present invention performs the following
steps o to € assuming a direction toward a side, on which
a transfer clip arranged at a side surface of the latch
needles lined in parallel on the one needle bed is present,
in a longitudinal direction of the one needle bed is a first
direction, and an opposite direction is a second direction.
[Step o] Move the yarn feeder in the first direction and
perform the split knitting on the target stitch.

[Step B] Move the yarn feeder in the second direction to
a position beyond a position of the widening stitch, which
is the target stitch transferred to the other needle bed by
the split knitting of the step a.

[Step y] Transfer the widening stitch to an empty needle
in the one needle bed.

[Step 8] Move the yarn feeder in the first direction to a
position beyond the position of the widening stitch trans-
ferred in the step y.

[Step €] Form a new stitch on the first direction side of
the widening stitch at the same time as or after the step 5.
[0009] According to one aspect of the knitting method
ofthe knitted fabric ofthe presentinvention, when forming
two widening stitches that form a pair at distant positions
in the longitudinal direction of the one needle bed, the
one widening stitch and the other widening stitch are pref-
erably inserted within the knitting width of the knitted fab-
ric so that an inserting direction of the one widening stitch
and an inserting direction of the other widening stitch are
opposite directions to each other.

[0010] According to another aspect of the knitting
method of the knitted fabric of the present invention, the
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steps a to ¢ are repeated continuously. In this case, step
¢ is carried out at the same time as the step 8, and fur-
thermore, n-1t step § (include step ¢) also serves as nth
step a. Thatis, step o — step p — stepy — step & (=step
o) > step B — step y — step & (=step a) ....

[0011] According to the knitting method of the knitted
fabric of the present invention, the knitting yarn winding
around the widening stitch can be raveled by carrying
out the step B to the step ¢ before knitting the next stitch
after performing split knitting to form the widening stitch
similar to the prior artin the step a. As aresult, the knitting
yarn of the new stitch 2 does not wind around the root of
the widening stitch 3, as shown in Figs. 2A and 2B of the
embodiment, to be described later. Thus, in the knitting
method of the knitted fabric of the present invention, the
moving direction of the yarn feeder of when carrying out
splitkitting is very important. Specifically, if the yarn feed-
eris moved in the second direction (i.e., direction toward
a side on which the transfer clip is not present) to carry
out split knitting in the step o, the winding of the knitting
yarn of the new stitch 2 around the widening stitch 3 can-
not be resolved even if the step B to the step ¢ are carried
out.

[0012] In the knitting method of the knitted fabric of the
presentinvention, even if two widening stitches that form
a left-right pair are formed and the respective inserting
directions are directions opposite to each other, the state
of the widening stitches and the stitches in the vicinity
thereof can be symmetric (see Figs. 2A and 2B). In the
prior art, on the other hand, the symmetrical widening
stitches cannot be formed by split knitting using the latch
needles, as shown in Figs. 3A and 3B.

[0013] The gaugeless knitting of changing from the half
gauge knitting to the full gauge knitting can be carried
out in the middle of the knitting of the knitted fabric by
continuously repeating the step o to the step ¢ in the
knitting method of the knitted fabric of the present inven-
tion (see second embodiment).

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a knitting step diagram showing knitting
steps according to a knitting method of a knitted fab-
ric of the present invention using a flat knitting ma-
chine equipped with latch needles;

Fig. 2Ais a loop diagram of the vicinity of a widening
stitch, whichis formed according to the knitting meth-
od of the knitted fabric of the present invention, of
when the widening stitch is inserted toward the left
side within the knitting width of the knitted fabric, and
Fig. 2B is a loop diagram of the vicinity of the wid-
ening stitch of when the widening stitch is inserted
toward the right side within the knitting width of the
knitted fabric; and

Fig. 3Ais a loop diagram of the vicinity of a widening
stitch, which is formed according to a knitting method
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of aknitted fabric of the prior art, of when the widening
stitchis inserted toward the left side within the knitting
width of the knitted fabric, and Fig. 3B is a loop dia-
gram of the vicinity of the widening stitch of when
the widening stitch is inserted toward the right side
within the knitting width of the knitted fabric.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] Embodiments of the present invention will be
hereinafter described based on the drawings. The knit-
ting described in the embodiments explains a knitting ex-
ample that uses a two-bed flat knitting machine equipped
with a front needle bed (hereinafter referred to as FB)
and a back needle bed (hereinafter referred to as BB)
extending in a transverse direction and disposed oppo-
site to each otherin a cross direction. The knitting needles
arranged in the flat knitting machine are latch needles
having a transfer clip at a side surface of the knitting
needles. The flat knitting machine to use may be a four-
bed flat knitting machine. The knitted fabric to knit may
be a tubular knitted fabric or a single layer knitted fabric,
which knitted fabrics can be knitted in either of a full gauge
state or a half gauge state.

<First Embodiment>

[0016] Inthe present embodiment, an example of per-
forming split knitting on a stitch held on the FB to form a
widening stitch according to the knitting method of the
knitted fabric of the present invention will be described
based on a knitting step diagram shown in Fig. 1 (in the
present embodiment, half gauge knitting is carried out
from the start to the end of the knitting). In the knitting
step diagram of Fig. 1, "S + number" on the left column
indicates the number of the knitting step, an arrow in a
left and right direction in the right column indicates the
moving direction of a yarn feeder 8, an arrow in the left
and right direction with "K" indicates carrying out knitting
with the movement of the yarn feeder 8. A black dot in
the middle column showing the actual knitting state indi-
cates the hook of the latch needle arranged on each nee-
dle bed, A to L indicate the positions of the latch needles
ofthe FB, ato 1 indicate the positions of the latch needles
ofthe BB, and the arrow indicates the direction of transfer.
In the middle column, the area where the knitting oper-
ation is actually carried out in each knitting step is indi-
cated with a thick line, and the stitch held on the latch
needle is indicated with a thin line.

[0017] First, S1 shows a state in which the yarn feeder
8 is moved in a left direction in a plane of drawing, and
stitches are formed on the latch needles K, |, G, E, C of
the FB. In the subsequent knitting steps, the yarn feeder
8 is moved from such state in the right direction in the
plane of drawing to form a widening stitch. The latch nee-
dles lined on the FB of the present embodiment include
a transfer clip at the side surface on the right side in the
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plane of drawing. The direction (right direction in the
plane of drawing) toward the right side where the transfer
clip is present is thus referred to as "first direction RS",
and the opposite direction is referred to as "second di-
rection LS".

[0018] In S2, a new stitch following the stitches held
on the latch needles C, E of the FB is formed and split
knitting is performed on the stitch (target stitch 1) held
on the latch needle G of the FB while moving the yarn
feeder 8inthe firstdirection RS. The splitknitting includes
transferring the target stitch 1 held on the latch needle G
ofthe FBin S1 to the latch needle g of the BB, and forming
a new stitch 2 pulled out from the target stitch 1 on the
latch needle G of the FB. The target stitch 1 transferred
from the latch needle G of the FB in S1 to the latch needle
gofthe BBis hereinafter referred to as a widening stitch 3.
[0019] In S3, the stitches held on the latch needles C,
E of the FB are transferred to the latch needles c, e of
the BB. S3 merely makes the subsequent knitting steps
efficient, and may not be carried out.

[0020] In S4, the yarn feeder 8 is moved in the second
direction LS to a position beyond the position of the wid-
ening stitch 3 transferred to the latch needle g of the BB
in S2 (correspond to step B of the present invention).
[0021] In S5, thewideningstitch 3 formedin S2is trans-
ferred to the latch needle H of the FB (correspond to step
y of the present invention). The needle to which the wid-
ening stitch 3 is transferred is not particularly limited as
long as it is the latch needle of the FB.

[0022] In S6, the yarn feeder 8 is moved in the first
direction RS to a position beyond the position of the wid-
ening stitch 3 transferred to the latch needle H of the FB
in S5 (correspond to step § of the present invention). In
the present embodiment, when moving the yarn feeder
8in thefirst direction RS, a new stitch following the stitch-
es held on the latch needles I, K of the FB is formed
(correspond to step ¢ of the present invention). A state
in which the winding of the knitting yarn around the wid-
ening stitch 3 is resolved is fixed by forming a new stitch
4 on the latch needle | of the FB. The knitting correspond-
ing to the step ¢ may be carried out separate from the
movement of the yarn feeder 8 corresponding to the step
3.

[0023] The widening stitch 3 is transferred from the
latch needle H of the FB to the latch needle g of the BB
in S7, and the stitches held on the latch needles c, e, g
of the BB (stitch of the latch needle g is the widening
stitch 3) are transferred to the latch needles A, C, E of
the FB in S8.

[0024] A loop diagram of the vicinity of the widening
stitch 3 formed based on the knitting steps described
above is shown in Fig. 2A. In Fig. 2A, a state in which a
knitting course 10 following in a wale direction of a stitch
row held on the FB in S8 of Fig. 1 is formed is shown.
[0025] As apparent with reference to Fig. 2A, the knit-
ting yarn of the new stitch 2 does not wind around the
root of the widening stitch 3 if the widening stitch 3 is
formed by split knitting according to the knitting step of
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the present embodiment, and thus the vicinity of the wid-
ening stitch 3 has a satisfactory appearance (see prior
art diagram of Fig. 3A for comparison).

[0026] In Fig. 2A, the widening stitch 3 is inserted to-
ward the left side within the knitting width, but the widen-
ing stitch 3 may be inserted toward the right side of the
knitting width, in which case the state shown in the loop
diagram of Fig. 2B is obtained. Comparing Figs. 2A and
2B, it can be seen that the arrangement state of the wid-
ening stitch 3 and the knitting yarn of the vicinity thereof
is in a symmetric relationship. Therefore, the vicinity of
the widening stitches 3, 3 is symmetric when the widening
stitch 3 shown in Fig. 2A and the widening stitch 3 shown
in Fig. 2B are formed at distant positions in the longitu-
dinal direction of the FB, and hence satisfactory appear-
ance is realized.

<Second embodiment>

[0027] In the present embodiment, a gaugeless knit-
ting of changing from the half gauge knitting to the full
gauge knitting in the middle of the knitting of the knitted
fabric by carrying out the knitting method of the knitted
fabric of the present invention will be described. In the
first embodiment, an empty needle is provided to be in
the half gauge state in which the latch needle is used
every other times before the widening stitch 3 is formed
(see S10fFig. 1), and such half gauge state is maintained
even after the widening stitch 3 is formed (see S8 of Fig.
1). Onthe other hand, the widening stitch 3 may be moved
to the empty needle of the FB to be in the full gauge state
after the widening stitch 3 is formed. For instance, after
forming the widening stitch 3 in S2 of Fig. 1, S4 to S6 are
carried out without carrying out S3. As a result, the wid-
ening stitch 3 is inserted to the position of the latch needle
H of the FB, and the number of stitches in the knitting
width direction of the knitted fabric can be increased with-
out changing the width at which the knitted fabric is held
in the needle bed. In this case, when knitting the next
knitting course (knitting course 10 at the very top in Fig.
2B) after inserting the widening stitch 3 within the knitting
width of the knitted fabric, if the stitch 5 is miss knitted at
the position of the new stitch 2, the stitch 2 and the stitch
6 can be branched from the widening stitch 3 without
being overlapped and hence the appearance at the vi-
cinity of the widening stitch 3 can be improved.

[0028] The step o to step ¢ in the knitting method of
the knitted fabric of the present invention may be contin-
uously carried out. For instance, carry out split knitting
on the stitch of the latch needle C in S1 of Fig. 1 (step o)
— move the yarn feeder 8 in S4 (step ) — transfer the
widening stitch 3 in S5 (step y) — carry out split knitting
on the stitch of the latch needle E (step o also serves
as the first steps 3, €), ... are repeated. Accordingly, the
gaugeless knitting of changing from the half gauge knit-
ting to the full gauge knitting in the middle of the knitting
of the knitted fabric can be carried out continuously in
the course direction. Furthermore, the boundary portion
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of the half gauge knitted portion and the full gauge knitted
portion in the finished knitted fabric can be beautifully
finished.

[0029] The yarnfeeder of the flat knitting machine may
be a type that is taken with the carriage, or may be
self-propelled type.

Claims

1. A knitting method of a knitted fabric using a flat knit-
ting machine, which includes at least a front and a
back needle bed and a yarn feeder (8) for supplying
a knitting yarn to a plurality of latch needles lined in
parallel on the needle beds and in which stitches are
transferrable between the front and back needle
beds, for forming a widening stitch by split knitting
and inserting the widening stitch within a knitting
width of the knitted fabric, the split knitting including
forming a new stitch (2) following a target stitch (1),
which is a stitch held on one needle bed (FB), while
transferring the target stitch (1) to the latch needle
of the other needle bed (BB); the knitting method
characterized in that
assuming a direction toward a side, on which a trans-
fer clip arranged at a side surface of the latch needles
lined in parallel on the one needle bed (FB) is
present, in a longitudinal direction of the one needle
bed (FB) is a first direction (RS), and an opposite
direction is a second direction (LS), the method com-
prises:

step o of moving the yarn feeder (8) in the first
direction (RS) and performing the split knitting
on the target stitch (1);

step B of moving the yarn feeder (8) in the sec-
ond direction (LS) to a position beyond a position
of the widening stitch (3), which is the target
stitch (1) transferred to the other needle bed
(BB) by the split knitting of the step «;

step y of transferring the widening stitch (3) to
an empty needle in the one needle bed (FB);
step & of moving the yarn feeder (8) in the first
direction (RS) to a position beyond the position
of the widening stitch (3) transferred in the step
y; and

step ¢ of forming a new stitch (4) on the first
direction (RS) side of the widening stitch (3) at
the same time as or after the step 3.

2. The knitting method of the knitted fabric according
to claim 1, characterized in that when forming two
widening stitches (3, 3) that form a pair at distant
positions in the longitudinal direction of the one nee-
dle bed (FB), the one widening stitch (3) and the
other widening stitch (3) are inserted within the knit-
ting width of the knitted fabric so that an inserting
direction of the one widening stitch (3) and an insert-
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ing direction of the other widening stitch (3) are op-
posite directions to each other.

3. The knitting method of the knitted fabric according

to claim 1, characterized in that the step o to the
step ¢ are repeated continuously.
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