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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a set-up meth-
od of a knitted fabric for knitting a set-up portion of a
knitted fabric using a flat knitting machine equipped with
a compound needle including a needle main body and a
slider with two blades, and a knitted fabric knitted by ap-
plying the set-up method.

Description of the Related Art

[0002] A method of setting up a knitted fabric using a
flat knitting machine including at least a front and a back
needle bed is conventionally known. The simplest set-
up method is a method of knitting a set-up portion of a
knitted fabric by alternately feeding a knitting yarn to the
front and back needle beds. However, in such a method,
a cross-over yarn crossed between the front and back
needle beds tends to become long, and hence the set-
up portion may seem loose. To overcome such a prob-
lem, knitting the set-up portion using split knitting has
been proposed (refer to Patent Document 1, for exam-
ple).

[0003] When knitting the set-up portion using the split
knitting, a base course to become a base is first knitted
on one of the front and back needle beds. While trans-
ferring a stitch (target stitch) of the base course to a knit-
ting needle of the other needle bed, a new knitting yarn
is fed to form a new stitch on a knitting needle of the one
needle bed (knitting needle on which the target stitch to
be transferred is originally held) so as to be pulled out
from the relevant stitch (target stitch). This is carried out
from one end side towards the other end side in a knitting
width direction. The set-up portion knitted in such a man-
neris the set-up portion in which sinker loops of the stitch-
es held on the front and back needle beds are intertwined
with each other, as shown in Fig. 4. At the set-up portion,
the yarn length connecting the stitches does not become
unnecessarily long, and thus a tight set-up portion can
be made.

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0004]

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

SUMMARY OF THE INVENTION

[0005] The set-up method using the split knitting de-
scribed in Patent Document 1, however, is a method that
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is effective if the knitting needle of the flatknitting machine
is a latch needle, and is a method that is inappropriate if
the knitting needle of the flat knitting machine is a com-
pound needle including a needle main body and a slider
with two blades that open and close a hook of the needle
main body (refer to Japanese Patent No. 2917146, for
example). If the set-up method of Patent Document 1 is
performed with the flat knitting machine equipped with
the compound needle, the stitch of the base course and
the new stitch do not intertwine, as shown in Fig. 5, and
hence the set-up portion same as that in Fig. 4 cannot
be knitted. Needless to say, the set-up portion same as
thatin Fig. 4 merely cannot be formed with the compound
needle according to the procedure same as that in Patent
Document 1, but this does not mean that the knitted fabric
cannot be set up with the compound needle.

[0006] The above problem arises as the structure for
transferring the stitches between the opposing needle
beds differs between the latch needle and the compound
needle including the slider with two blades. In the case
of the latch needle, a clip on the side surface of the latch
needle is used to transfer the stitch and hence the latch
needles of the opposing needle beds are slightly shifted
against each otherin alongitudinal direction of the needle
beds. In the case of the compound needle including the
slider with two blades, on the other hand, the stitch held
at a tongue at the distal end on a needle bed gap side of
the blade is taken with the hook of the opposing com-
pound needle and thus the hooks of the compound nee-
dles of the opposing needle beds are not shifted against
each otherin thelongitudinal direction of the needle beds.
[0007] A completely new idea is desired to knit the set-
up portion formed by intertwining a knitting yarn for con-
necting the stitches held on the front needle bed with a
knitting yarn for connecting the stitches held on the back
needle bed with a flat knitting machine using the com-
pound needle having a structure different from the latch
needle as described above.

[0008] The presentinvention has been devised in view
of the above problem, and an object thereof is to provide
a set-up method of a knitted fabric capable of knitting a
set-up portion by the split knitting using a flat knitting ma-
chine equipped with compound needles, each including
a needle main body and a slider with two blades, and a
knitted fabric including the set-up portion knitted by ap-
plying the method.

[0009] A set-up method of a knitted fabric according to
the presentinvention is a set-up method of a knitted fab-
ric, using a flat knitting machine including at least a front
and a back needle bed between which stitches can be
transferred, for knitting a set-up portion of a knitted fabric
by split knitting of forming new stitches following target
stitches configuring a base course formed on either one
of the front and back needle beds on knitting needles of
the one needle bed while transferring the target stitches
to knitting needles of the other needle bed. Then, in the
set-up method of the knitted fabric according to the
presentinvention, the target stitches are transferred from
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the knitting needles of the other needle bed to the knitting
needles of the one needle bed, and the new stitches are
transferred from the knitting needles of the one needle
bed to the knitting needles of the other needle bed to
interchange held positions of the target stitches and the
new stitches in an opposing direction of the needle beds
from held positions at the beginning of formation, the tar-
get stitches and the new stitches with interchanged held
positions forming the set-up portion. The knitting needles
of the needle beds in the flat knitting machine used in the
set-up method of the knitted fabric of the present inven-
tion are compound needles, each including a needle
main body and a slider with two blades.

[0010] An outline of the set-up method of the knitted
fabric according to the present invention will be briefly
described with reference to Figs. 1A to 1C. A short line
in Figs. 1A to 1C indicates a knitting needle of a front
needle bed (hereinafter referred to as FB) or a back nee-
dle bed (hereinafter referred to as BB).

[0011] First, Fig. 1A shows a state in which the stitches
(target stitches A to C) of the base course formed follow-
ing the stitches formed with a draw thread shown with a
dotted line are held on the knitting needles of the BB.
When the split knitting is carried out with respect to the
target stitches Ato C, the target stitches A to C are moved
to the knitting needles of the FB and the new stitches a
to ¢ are held on the knitting needles of the BB (see Fig.
1B). In this state, the split knitting is carried out using the
compound needle, and thus the knitting yarn of the target
stitches A to C and the knitting yarn of the new stitches
a to ¢ are not intertwined. In the set-up method of the
knitted fabric according to the present invention, there-
fore, the target stitches A to C are transferred from the
FB to the BB, and the new stitches a to ¢ are transferred
from the BB to the FB (see Fig. 1C). The kitting yarn of
the target stitches A to C and the knitting yarn of the new
stitches a to ¢ are intertwined, as shown in Fig. 1C, by
this interchanging of the held positions of the target stitch-
es A to C and the new stitches a to c in the opposing
direction of the FB and the BB.

[0012] According to one aspect of the set-up method
of the knitted fabric of the present invention, the held
positions of the target stitches and the new stitches are
preferably interchanged after forming all the new stitches.
[0013] According to one aspect of the set-up method
of the knitted fabric of the present invention, the flat knit-
ting machine is preferably a four-bed flat knitting machine
including additional opposing front and back needle beds
above the opposing front and back needle beds; and
when the base course is full-gauge knitted, interchanging
of the held positions of the odd-numbered target stitches
and new stitches counting from one end side in a longi-
tudinal direction of the needle beds, and interchanging
ofthe held positions of the even-numbered target stitches
and new stitches counting from the one end side are pref-
erably carried out separately. The full-gauge knitted base
course is the base course knitted in a state an empty
needle is not provided between the adjacent target stitch-
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es in the base course.

[0014] When interchanging the held positions of the
target stitch and the new stitch, the interchanging is pref-
erably carried out according to the following steps a to &
if the interchanging of the odd-numbered stitches and
the interchanging of the even-numbered stitches are to
be carried out separately. As a premise for the steps a
to 8, assume either one of a stitch group comprising the
target stitches or a stitch group comprising the new stitch-
es as a first stitch group, and the other as a second stitch
group.

[Step a] transferring the 4n+1th (4n+2th) stitches of the
first stitch group to the upper needle bed facing the needle
bed on which the stitches are held, and transferring the
4n+3th (4n+4th) stitches of the second stitch group to the
upper needle bed facing the needle bed on which the
stitches are held.

[Step B] transferring the 4n+3th (4n+4th) stitches of the
first stitch group and the 4n+1th (4n+2th) stitches of the
second stitch group to the upper needle bed on the same
side as the needle bed on which the stitches are held
through empty needles formed by the step a.

[Step y] transferring the stitches transferred in the step a
to the empty needles formed by the step B through the
empty needles formed by the step o.

[Step 3] transferring the stitches transferred in the step
P to the empty needles formed by the step a.

[0015] An outline of the set-up method of the knitted
fabric according to the present invention including the
steps o to & will be briefly described with reference to
Figs. 2A to 2D. In Figs. 2A to 2D, FD refers to a lower
front needle bed, BD refers to a lower back needle bed,
FU refers to an upper front needle bed, and BU refers to
an upper back needle bed. In the description using Figs.
2A to 2D, the new stitches a to ¢ are assumed as a first
stitch group, the target stitches A to C are assumed as
a second stitch group, and only the movement of the first
(4n+1; n=0) new stitch a and target stitch A from the left
side in the plane of drawing will be illustratively described.
[0016] First, in the step o shown in Fig. 2A, the new
stitch a held on the BD is transferred to the FU, which is
the upper needle bed facing the BD. Then, in step P
shown in Fig. 2B, the target stitch A held on the FD is
transferred to the FU, which is the upper needle bed on
the same side as the FD, through the empty needle of
the BD formed by the step a. In the step y shown in Fig.
2C, the new stitch a transferred to the FU is transferred
to the empty needle of the FD formed by the step P
through the empty needle of the BD formed by the step
a. Lastly, in the step 3 shown in Fig. 2D, the target stitch
Atransferred to the FU is transferred to the empty needle
of the BD formed by the step a. Although not illustrated
in Figs. 2A to 2D, the 4n+3th stitches (third stitches C, ¢
from the left side in the plane of drawing) defined in the
steps a to 3 are to make a movement line symmetric with
the movement of the stitches A, a with a dotted line, which
is a boundary of the front and back needle beds, in be-
tween.
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[0017] A knitted fabric according to the presentinven-
tion is a knitted fabric including a set-up portion knitted
using a flat knitting machine including at least a front and
a back needle bed in which a plurality of compound nee-
dles, each including a needle main body and a slider with
two blades, is arranged in rows, and between which
stitches can be transferred. The set-up portion of the knit-
ted fabric of the present invention is knitted by the set-
up method of the knitted fabric according to the present
invention.

[0018] According to the set-up method of the knitted
fabric of the present invention, the knitted fabric of the
present invention including a set-up portion knitted by
the split knitting can be knitted even with a flat knitting
machine equipped with compound needles each includ-
ing a slider with two blades. This is because the knitting
yarn of the target stitch and the knitting yarn of the new
stitch knitted with the compound needles, which do not
intertwine under normal circumstances, can be inter-
twined by interchanging the held positions of the target
stitch and the new stitch.

[0019] The knitting efficiency can be enhanced by
forming all the new stitches at once in the set-up method
of the knitted fabric of the present invention than by re-
peating the formation of one or a few new stitches and
the interchanging of the held positions of the target stitch
and the new stitch.

[0020] Furthermore, the knitting efficiency can be en-
hanced, as shown in the embodiment described later, by
separately carrying out the interchanging of the held po-
sitions of the odd-numbered stitches and the interchang-
ing of the held positions of the even-numbered stitches
in the set-up method of the knitted fabric of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Figs. 1A to 1C are explanatory views describing the
concept of a set-up method of a knitted fabric of the
present invention described in claim 1;

Figs. 2A to 2D are explanatory views describing the
concept of a set-up method of a knitted fabric of the
present invention described in claim 4;

Fig. 3 is a knitting step diagram showing the knitting
steps according to the set-up method of the knitted
fabric of a first embodiment using a flat knitting ma-
chine equipped with a compound needle;

Fig. 4 is a loop diagram of a set-up portion knitted
with a conventional split knitting method using a flat
knitting machine equipped with a latch needle; and
Fig. 5 is a loop diagram of a set-up portion knitted
with a conventional split knitting method using a flat
knitting machine equipped with a compound needle.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0022] Embodiments of the present invention will be
hereinafter described with reference to the drawings. For
the knitting described in the embodiments, a description
will be given of a knitting example using a four-bed flat
knitting machine including a lower front needle bed (FD)
and a lower back needle bed (BD) extending in a trans-
verse direction and disposed opposite to each otherin a
cross direction, and an upper front needle bed (FU) and
an upper back needle bed (BU) arranged above the FD
and the BD and provided with a great number of com-
pound needles in rows at the same pitch as the lower
needle beds. This flat knitting machine enables transfer
of stitches between the front and back needle beds, and
the BD and the BU arranged in the flat knitting machine
can be racked in the transverse direction. In the currently
commercially available flat knitting machine, stitches can
be transferred between the FD and the BD, between the
FD and the BU, and between the BD and the FU, but the
stitches cannot be transferred between the FD and the
FU, between the BD and the BU, and between the FU
and the BU.

<First embodiment>

[0023] In a first embodiment, an example in which the
set-up method of the present invention is applied when
forming stitches with a knitting yarn, which is a draw
thread, on the BB as stitches of a terminating portion of
waste knitting that facilitates the knitting, and thereafter,
setting up a knitted fabric following such stitches formed
with the draw thread will be described with reference to
Fig. 3.

[0024] In the knitting step diagram of Fig. 3, only a part
of the needle bed is shown, and the number of stitches
is shown to be less than the number used in the actual
knitting for the sake of convenience of explanation. "Al-
phabet + number" in the left column of Fig. 3 indicates
the number of the knitting step, and an arrow in the right
column indicates how many pitches (P) to rack the back
needle bed (BD, BU) from the previous step in the direc-
tion of the arrow. The middle column in Fig. 3 indicates
the operation actually performed in each knitting step,
where a white circle in the middle column indicates a
target stitch, a black circle indicates a new stitch, and an
arrow indicates a direction of transfer.

[0025] S1 shows a state in which target stitches A to
H of a base course are formed on the knitting needles of
the BD following the stitches formed with the draw thread.
The split knitting is carried out from such a state.
[0026] In S2, a new knitting yarn is fed to form new
stitches a to h on the knitting needles of the BD while
transferring the target stitches A to H held on the knitting
needles of the BD to the knitting needles of the opposing
FD. The knitting efficiency is enhanced by forming all the
new stitches a to h at once. In the present embodiment,
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a stitch group comprising the new stitches a to h is re-
ferred to as a first stitch group, and a stitch group com-
prising the target stitches A to H is referred to as a second
stitch group.

[0027] In S3 to S8, the held positions in the opposing
direction of the needle beds (up and down direction in
the plane of drawing) of odd-numbered (4n+1, 4n+3; n
is a natural number including 0) target stitches A, C, E,
G and new stitches a, c, e, g counting from the leftward
direction in the plane of drawing are interchanged.
[0028] In S3, the back needle bed is racked by one
pitch in the leftward direction in the plane of drawing, and
then the first (4n+1; n=0) new stitch a and the fifth (4n+1;
n=1) new stitch e are transferred from the BD to the FU.
At the same time as this transfer, in S3, the third (4n+3;
n=0) target stitch C and the seventh (4n+3; n=1) target
stitch G are transferred from the FD to the BU.

[0029] In S4, the back needle bed is racked by one
pitch in the rightward direction in the plane of drawing,
and then the third (4n+3; n=0) new stitch ¢ and the sev-
enth (4n+3; n=1) new stitch g held on the BD are trans-
ferred to the empty needles of the FD formed in S3. At
the same time as this transfer, in S4, the first (4n+1; n=0)
target stitch A and the fifth (4n+1; n=1) target stitch E
held on the FD are transferred to the empty needles of
the BD formed in S3.

[0030] Furthermore, in S5, the back needle bed is
racked by one pitch in the rightward direction in the plane
of drawing, and then the new stitches c, g transferred in
S4 are transferred from the FD to the BU and the target
stitches A, E transferred in S4 are transferred from the
BD to the FU. The BU to which the new stitches c, g are
transferred is the upper needle bed on the same side as
the BD on which the new stitches ¢, g were held in S2.
The FU to which the target stitches A, E are transferred
is the upper needle bed on the same side as the FD on
which the target stitches A, E were held in S2.

[0031] In S6, the back needle bed is racked by two
pitches in the leftward direction in the plane of drawing,
and then the new stitches a, e held on the FU are trans-
ferred to the empty needles of the BD formed in S5 and
the target stitches C, G held on the BU are transferred
to the empty needles of the FD formed in S5.

[0032] Furthermore, in S7, the back needle bed is
racked by one pitch in the rightward direction in the plane
of drawing, and then the new stitches a, e transferred to
the BD in S6 are transferred to the empty needles of the
FD formed in S4, and the target stitches C, G transferred
to the FD in S6 are transferred to the empty needles of
the BD formed in S4.

[0033] Lastly, in S8, the back needle bed is racked by
one pitch in the rightward direction in the plane of draw-
ing, and then the new stitches c, g transferred to the BU
in S5 are transferred to the empty needles of the FD
formed in S3 and the target stitches A, E transferred to
the FU in S5 are transferred to the empty needles of the
BD formed in S3. At the time point S8 is finished, the held
positions in the opposing direction of the needle beds of
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the odd-numbered target stitches A, C, E, G and new
stitches a, ¢, e, g from the left side in the plane of drawing
are interchanged.

[0034] Subsequently, the held positions in the oppos-
ing direction of the needle beds of the even-numbered
(4n+2, 4n+4) target stitches B, D, F, H and new stitches
b, d, f, h from the left side in the plane of drawing are
interchanged based on the idea similar to S3 to S8.
[0035] Accordingtothe knitting steps described above,
the set-up portion in which the knitting yarn of the target
stitches A to C and the knitting yarn of the new stitches
ato care intertwined can be formed, as shownin Fig. 1C.

<Modified embodiment>

[0036] A part of the first embodiment can be changed.
For instance, the odd numbered-stitches may be inter-
changed afterinterchanging the even-numbered stitches
first. The target stitches A to H may be defined as the
first stitch group and the new stitches a to h may be de-
fined as the second stitch group. In this case, the back
needle bed is first racked by one pitch in the rightward
direction in the plane of drawing, and then the target
stitches A, E are transferred from the FD to the BU and
the new stitches c, g are transferred from the BD to the
FU, in place of S3 of Fig. 3. Subsequently, the held po-
sitions are interchanged based on the idea similar to the
first embodiment.

[0037] The flat knitting machine to use may be a two-
bed flat knitting machine. In this case, a half gauge knit-
ting in which an empty needle is provided between ad-
jacent stitches is carried out to interchange the held po-
sitions of the target stitch and the new stitch.

Claims

1. A set-up method of a knitted fabric for knitting a set-
up portion of a knitted fabric, using a flat knitting ma-
chine including at least a front and a back needle
bed between which stitches can be transferred, by
split knitting of forming new stitches (a to h) following
target stitches (A to H), which target stitches are con-
figuring a base course formed on either one of the
front and back needle beds, on knitting needles of
the one needle bed while transferring the target
stitches (A to H) to knitting needles of the other nee-
dle bed, characterized in that:

the knitting needles of the needle beds are com-
pound needles each including a needle main
body and a slider with two blades,

the target stitches (A to H) are transferred from
the knitting needles of the other needle bed to
the knitting needles of the one needle bed, and
the new stitches (a to h) are transferred from the
knitting needles of the one needle bed to the
knitting needles of the other needle bed to inter-
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change held positions of the target stitches (A
to H) and the new stitches (ato h) in an opposing
direction of the needle beds from held positions
at the beginning of formation, the target stitches
(A to H) and the new stitches (a to h) with inter-
changed held positions forming the set-up por-
tion.

The set-up method of the knitted fabric according to
claim 1, characterized in that the held positions of
the target stitches (A to H) and the new stitches (a
to h) are interchanged after forming all the new stitch-
es (atoh).

The set-up method of the knitted fabric according to
claim 1 or 2, characterized in that

the flat knitting machine is a four-bed flat knitting ma-
chine including additional opposing front and back
needle beds above the opposing front and back nee-
dle beds; and

when the base course is full-gauge knitted,
interchanging of the held positions of the odd-num-
bered target stitches (A, C, E, G) and new stitches
(a, c, e, g) counting from one end side in alongitudinal
direction of the needle beds, and

interchanging of the held positions of the even-num-
bered target stitches (B, D, F, H) and new stitches
(b, d, f, h) counting from the one end side are carried
out separately.

The set-up method of the knitted fabric according to
claim 3, characterized in that

assuming either one of a stitch group comprising the
target stitches or a stitch group comprising the new
stitches as a first stitch group, and the other as a
second stitch group,

in the interchanging of the held positions of the odd-
numbered target stitches (A, C, E, G) and new stitch-
es (a, ¢, €, 9),

step a of transferring the 4n+1t stitches (a, e) of the
first stitch group to the upper needle bed facing the
needle bed on which the stitches (a, e) are held, and
transferring the 4n+3t" stitches (C, G) of the second
stitch group to the upper needle bed facing the nee-
dle bed on which the stitches (C, G) are held,

step P of transferring the 4n+3th stitches (c, g) of the
first stitch group and the 4n+1th stitches (A, E) of the
second stitch group to the upper needle bed on the
same side as the needle bed on which the stitches
(c, g; A, E) are held through an empty needle formed
by the step a,

step y of transferring the stitches (a, e; C, G) trans-
ferred in the step o to the empty needles formed by
the step P through empty needles formed by the step
o, and

step & of transferring the stitches (c, g; A, E) trans-
ferred in the step B to the empty needles formed by
the step o are performed;
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in the interchanging of the held stitches of the even-
numbered target stitches and new stitches,

the steps o to 8 are carried out with 4n+1 of the steps
o to § read as 4n+2, and 4n+3 read as 4n+4; and
n is a natural number including 0.

A knitted fabric including a set-up portion knitted us-
ing a flat knitting machine including at least a front
and a back needle bed in which a plurality of com-
pound needles, each including a needle main body
and a slider with two blades, is arranged in rows, and
between which stitches can be transferred; charac-
terized in that

the set-up portion is knitted by the set-up method of
the knitted fabric according to any one of claims 1 to
4.
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