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(54) Knitting method by flat knitting machine and editing apparatus for knitting data

(57) Configuration: A knitting machine includes a
needle bed (32, 34), a carriage (36), a carrier, and a con-
troller (40). The carriage (36) is provided with at least two
cam systems (S1, S2, S3) in a longitudinal direction of
the needle bed (32, 34), and the cam systems (S1, S2,
S3) perform knitting using a yarn from the carrier. For a
course of the carriage (36) in which a yarn is not fed from
the carrier to a needle on the needle bed (32, 34) and a
knitting width is longer than a width of one cam system
(S1, S2, S3), the knitting width is divided into at least two

portions that are to be knitted by different cam systems
(S1, S2, S3), and a knitting width of a first portion and a
knitting width of a last portion are set such that a sum of
the knitting width of the first portion and the knitting width
of the last portion in a travelling direction of the carriage
(36) is at least the width of one cam system (S1, S2, S3).
The first portion is knitted by a following cam system in
the travelling direction of the carriage (36), and the last
portion is knitted by a preceding cam system in the trav-
elling direction of the carriage (36).

Effects: The stroke of the carriage (36) is shortened.
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Description

Technical Field

[0001] The present invention relates to knitting by a flat
knitting machine, and particularly relates to improvement
in the knitting efficiency.

Background Art

[0002] In a flat knitting machine, for example, a car-
riage is caused to travel back and forth on a pair of front
and rear needle beds, and cam systems included in the
carnage are used to operate needles on the needle beds.
As the cam systems, for example, a plurality of (e.g., two
or three) cam systems are often provided for each of the
front needle bed and the rear needle bed. Note that, since
the front and the rear needle beds are provided with the
same number of cam systems, the number of cam sys-
tems is often indicated as the number thereof for one
needle bed. For example, a carriage provided with two
cam systems for each of the front and the rear needle
beds is referred to as a 2-cam (system) carriage. The
needles are arranged on the needle beds, a yarn is fed
from a carrier to the needles, needles are selected by
needle selection portions of the cam systems, and oper-
ations such as knit, tuck, and transfer are performed by
operating the needles with knitting cams of the cam sys-
tems. One travel of the carriage is referred to as one
course, and one row of stitches in the travelling direction
of the carriage is also referred to as one course. Whether
"one course" refers to carriage course or stitch course is
determined from context. A carriage is provided with a
plurality of cam systems, for example, in order to make
it possible to knit stitches for a plurality of courses in one
carriage course, or to knit a stitch using one cam system
while performing transfer using another cam system.
[0003] In a flat knitting machine, knitting for one course
is performed by a single cam system. For example, in a
course for performing transfer, even a carriage provided
with a plurality of cam systems uses a single cam system
to perform all transfer operations throughout that course.
Such an approach is common knowledge in knitting using
a flat knitting machine.
[0004] The time required to knit a knitted fabric be-
comes longer as the carriage stroke becomes longer.
For example, Patent Literature 1 (WO2008/078415) dis-
closes a technique for shortening the stroke necessary
for preliminary needle selection. FIG. 10 shows the ex-
ample disclosed in Patent Literature 1. It is assumed that
knitting is performed from left to right in the drawing, S2
refers to a preceding cam system that performs an op-
eration such as knitting, and S1 refers to a following cam
system that is in a resting state in this example. Whether
a cam system is a preceding one or a following one is
determined according to the travelling direction of the
carriage in the course, and the resting state refers to a
state in which the knitting cam is not in operation. W refers

to a knitting width, which is a width of a zone from a
knitting needle that is operated first to a knitting needle
that is operated last in the travelling direction of the car-
riage. L refers to a carriage stroke. The cam systems S1
and S2 each include a knitting cam 2 and needle selection
portions 4. One pair of needle selection portions 4 are
arranged on the front and rear sides of the knitting cam
2. When selecting needles, preliminary needle selection
is performed to divide needles into needles for miss and
needles for performing operations such as knit, tuck, and
transfer, and main needle selection is then performed to
divide needles into needles for performing knit or transfer
and needles for performing tuck. Since the needle selec-
tion performed by the needle selection portion 4 is only
for one step, the preliminary needle selection is per-
formed by a needle selection portion 4b of the preceding
cam system S2 at the end of a course, and, after the
carriage returns, the main needle selection is performed
by the needle selection portion 4b again, and knitting is
performed by the knitting cam of the cam system S2. If
the preliminary needle selection at the end of the course
is performed by a needle selection portion 4a of the cam
system S1, the stroke becomes longer as defined by the
broken line at the upper right in FIG. 10. On the other
hand, if the preliminary needle selection and the main
needle selection for starting the next course are both per-
formed by the needle selection portion 4b of the cam
system S2, the stroke is shortened.
[0005] As shown in FIG. 10, knitting in one course is
performed throughout by the cam system S2, and Patent
Literature 1 at no time states that the cam system S2 is
put in a resting state during one course and the cam
system S 1 is operated instead. Note that the cam system
S1 may be used to perform knitting for one course, but,
in this case, the cam system S2 is put in a resting state.

Citation List

Patent Literature

[0006] Patent Literature 1: WO2008/078415

Summary of the Invention

Problem to be Solved by the Invention

[0007] It is an object of the present invention to improve
the knitting efficiency of a flat knitting machine by short-
ening the carriage stroke.

Means for Solving Problem

[0008] The present invention is directed to a knitting
method using a flat knitting machine including a needle
bed, a carriage, a carrier, and a controller, in which the
carriage is provided with at least two cam systems in a
longitudinal direction of the needle bed, and the cam sys-
tems perform knitting using a yarn from the carrier, char-
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acterized by the steps of:

for a course of the carnage in which a yarn is not fed
from the carrier to a needle on the needle bed and
a knitting width is longer than a width of one cam
system,
dividing the knitting width into at least two portions
that are to be knitted by different cam systems, and
setting a knitting width of a first portion and a knitting
width of a last portion such that a sum of the knitting
width of the first portion and the knitting width of the
last portion in a travelling direction of the carriage is
at least the width of one cam system; and
knitting the first portion by a following cam system in
the travelling direction of the carriage, and knitting
the last portion by a preceding cam system in the
travelling direction of the carriage.
Here, the knitting width of a course of the carriage
refers to the width of a zone from a knitting needle
that is operated first to a knitting needle that is op-
erated last in the travelling direction of the carriage.
The knitting width of the first portion refers to the
width of any zone extending to the downstream side
in the travelling direction of the carriage from a knit-
ting needle that is operated first by the following cam
system before a knitting needle that is operated by
a cam system other than the following cam system.
The knitting width of the last portion refers to the
width of any zone extending to the upstream side in
the travelling direction of the carriage from a knitting
needle that is operated last by the preceding cam
system before a knitting needle that is operated by
a cam system other than the preceding cam system.

[0009] Moreover, the present invention is directed to a
knitting data editing apparatus for a flat knitting machine
including a needle bed, a carriage, a carrier, and a con-
troller, in which the carriage is provided with at least two
cam systems in a longitudinal direction of the needle bed,
and the cam systems perform knitting using a yarn from
the carrier, characterized by including:

course identifying means for identifying a course of
the carriage in which a yarn is not fed from the carrier
to a needle on the needle bed and a knitting width
is longer than a width of one cam system, by ana-
lyzing knitting data; and
allocating means for automatically allocating the
cam systems such that, in a case where a sum of a
knitting width of a first portion and a knitting width of
a last portion in a travelling direction of the carriage
is at least the width of one cam system when the
knitting width of the course that has been identified
by the course identifying means is divided into at
least two portions that are to be knitted by different
cam systems, the first portion is knitted by a following
cam system in the travelling direction of the carnage
and the last portion is knitted by a preceding cam

system in the travelling direction of the carriage.

[0010] Note that the knitting width of the first portion
may include a zone in which the following cam system
operates a needle on the needle bed and a zone in which
no cam system operates a needle on the needle bed.
Furthermore, the knitting width of the last portion may
include a zone in which the preceding cam system op-
erates a needle on the needle bed and a zone in which
no cam system operates a needle on the needle bed.
That is to say, the knitting width of the first portion refers
to the sum of the width of a zone in which the following
cam system operates a needle and the width of a zone
that is continued from that zone and in which no cam
system operates a needle. In a similar manner, the knit-
ting width of the last portion refers to the sum of the width
of a zone in which the preceding cam system operates
a needle and the width of a zone that is continued from
that zone and in which no cam system operates a needle.
Furthermore, when operating a needle on the needle bed
for a knitting width of a portion between the first portion
and the last portion, the preceding cam system and/or
the following cam system operates the needle.
[0011] It is preferable that the course is a course for
performing stitch transfer. Knitting is performed without
causing a yarn to be fed from the carrier, that is, without
forming a stitch, in the case where transfer is performed
by knitting a cable pattern, narrowing stitches, increasing
stitches, sliding stitches, or the like. For example, FIG. 5
shows knitting courses for a cable pattern, wherein the
carriage performs stitch formation for three courses, and
performs transfer for three courses. If the stroke of a
course for performing transfer is shortened by the width
of one cam system, the knitting time is shortened by, for
example, several percent. Furthermore, the carriage
travels without using the carrier also in an operation that
shakes off stitches from needles as well as the transfer
operation.
[0012] In the present invention, as shown in FIGS. 1
to 4, the carriage stroke is shortened. For example, the
comparison between FIGS. 1 and 10 shows that the
stroke of a carnage provided with two cam systems is
shortened by the width of one cam system. Furthermore,
as shown in FIG. 3, the stroke of a carriage provided with
three cam systems is shortened by the width of two cam
systems. The reason for this is that the first portion of the
course is knitted by the following cam system S 1 or the
like and the last portion of the course is knitted by the
preceding cam system S2 or the like.
If the carriage is provided with three or more cam sys-
tems, the knitting is preferably started by a cam system
that travels last and ended by a cam system that travels
first, but, for example, the knitting may be started by the
cam system that travels last and ended by a cam system
that travels therebetween. Note that the cam system that
travels therebetween may not be used.
[0013] The knitting data editing apparatus is included,
for example, in the flat knitting machine or the knit design
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apparatus. If the editing apparatus is included in the flat
knitting machine, the flat knitting machine is caused to
edit existing knitting data so as to implement the present
invention. Furthermore, if the editing apparatus is includ-
ed in the knit design apparatus, when designing a knitted
fabric and creating knitting data, the knitting data is edited
so as to implement the present invention.
[0014] In this specification, the description regarding
the knitting method is applicable as it is to the knitting
data editing apparatus, and the description regarding the
knitting data editing apparatus is applicable as it is to the
knitting method. When the first portion of the course is
knitted by a following cam system in the travelling direc-
tion of the carriage and the last portion of the course is
knitted by a preceding cam system in the travelling di-
rection of the carriage, a portion between the first portion
and the last portion may be knitted by either one of the
preceding cam system and the following cam system,
and may be knitted by both of the preceding cam system
and the following cam system. The width of one cam
system refers to a length from a point where one cam
system starts a knitting operation including needle selec-
tion on one needle to a point where the cam system ends
the knitting operation. Note that, in the case where the
knitting width of a course is the width of one cam system
or shorter, it is efficient to knit the entire knitting width by
the following cam system. However, the case where the
knitting width is the width of one cam system or shorter
does not occur so often, and, therefore, for example, the
knitting may be started by the following cam system and
ended by the preceding cam system.
[0015] FIG. 6 shows an example in which the present
invention and a conventional example have an equal
stroke, wherein the knitting width W is equal to the width
of one cam system. In the case where the knitting width
is shorter than the width of one cam system, it is mean-
ingless to implement the present invention, and, in the
case where the knitting width is equal to the width of one
cam system, the stroke does not change regardless of
the implementation of the present invention. However,
the case where the knitting width is shorter than the width
of one cam system does not occur so often, and, there-
fore, the knitting may be performed as in the present in-
vention regardless of the knitting width.
[0016] Note that, in the case where the first portion in
the knitting width may be knitted by either one of the
preceding cam system and the following cam system as
shown in the course C4 in FIG. 5, the stroke of the car-
riage does not change regardless of the application of
the embodiment. Thus, a condition that the first portion
in the knitting width may be knitted only by the following
cam system may be added as a condition for applying
the embodiment.

Brief Description of the Drawings

[0017]

FIG. 1 is a diagram showing the allocation of cam
systems and the carriage stroke according to an em-
bodiment.
FIG. 2 shows ON/OFF states of the cam systems in
FIG. 1, wherein 1) shows ON/OFF states of a cam
system S1, and 2) shows ON/OFF states of a cam
system S2.
FIG. 3 is a diagram showing the allocation of cam
systems and the carriage stroke in a carriage pro-
vided with three cam systems.
FIG. 4 shows ON/OFF states of the cam systems in
FIG. 2, wherein 1) shows ON/OFF states of a cam
system S1, 2) shows ON/OFF states of a cam system
S2, and 3) shows ON/OFF states of a cam system
S3.
FIG. 5 is a diagram showing the carriage strokes in
knitting of a cable pattern according to the embodi-
ment and a conventional example.
FIG. 6 is a diagram showing a condition in which a
conventional example and the embodiment have an
equal stroke, wherein 1) shows the stroke according
to the embodiment, and 2) shows the stroke accord-
ing to the conventional example.
FIG. 7 shows a flowchart illustrating an algorithm for
the allocation of cam systems according to the em-
bodiment.
FIG. 8 is a block diagram of a knit design apparatus
according to the embodiment.
FIG. 9 is diagram showing a flat knitting machine
according to the embodiment.
FIG. 10 is a diagram showing the allocation of cam
systems and the carriage stroke according to a con-
ventional example.

Description of Embodiments

[0018] Hereinafter, an optimal embodiment for carry-
ing out the present invention will be described.

Embodiment

[0019] FIGS. 1 to 9 show an embodiment, wherein an
arrow indicates a travelling direction of the carriage, ON
indicates that a cam system performs knitting, and OFF
indicates that a cam system is in a resting state. FIG. 1
shows the allocation of cam systems S1 and S2 in knitting
only with transfer, and FIG. 2 shows ON/OFF states of
the cam systems S1 and S2 at that time. A first portion
in the knitting width W is knitted by the following cam
system S1, and a last portion is knitted by the preceding
cam system S2. A portion therebetween may be knitted
by either one or both of the cam systems S1 and S2. In
the example in FIGS. 1 and 2, the knitting width of the
first portion and the knitting width of the last portion are
each set so as to be equal to the width of one cam system.
[0020] The solid lines in FIG. 2 indicate an example in
which the cam system S2 is preferentially used, and the
broken lines indicate an example in which the cam sys-
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tem S1 is preferentially used. In either case, there is a
period in which both the cam systems S1 and S2 are
used. Furthermore, if the knitting width W is long as in
FIGS. 1 and 2, the carriage stroke L and the knitting width
W are substantially equal to each other. This stroke is
shorter than that in FIG. 10 by the width of one cam sys-
tem in the longitudinal direction of the needle beds. This
aspect is particularly advantageous in knitting where
transfer is performed many times, but this embodiment
can be applied not only to transfer but also to stitch
shake-off.
[0021] FIG. 3 shows the allocation of three cam sys-
tems, namely cam systems S1, S2, and S3 for a course
only with transfer, in a carriage provided with the cam
systems S1, S2, and S3. FIG. 4 shows examples of the
allocation of the cam systems S1, S2, and S3 for the
course in FIG. 3, wherein the solid lines indicate an ex-
ample in which the cam system S2 is preferentially used,
and the broken lines indicate an example in which the
cam system S1 is preferentially used. In the case of FIGS.
3 and 4, the stroke L is shorter than the knitting width W,
a first portion in the knitting width is knitted using the cam
system S1, and a last portion in the knitting width is knitted
using the cam system S3. A middle portion in the knitting
width is knitted using at least one of the cam systems
S1, S2, and S3, and may be knitted using two or three
cam systems among the cam systems S1, S2, and S3.
A portion between the middle portion and the first portion
in the knitting width is knitted using at least one of the
cam systems S1 and S2, and a portion between the mid-
dle portion and the last portion in the knitting width is
knitted using at least one of the cam systems S2 and S3.
In this example, there are periods in which both the cam
systems S1 and S2 are used and in which both the cam
systems S2 and S3 are used.
[0022] FIG. 5 shows an example of knitting courses for
a cable pattern, wherein the cable pattern is knitted by
repeating courses C1 to C6. The carriage is provided
with two cam systems. In the courses C1 to C3, two rows
of stitches are knitted in each course, that is, six rows
are knitted in total. In the course C4, stitches are trans-
ferred, and the rear needle bed is racked to the left before
the course C5. Then, half the stitches that have been
transferred are transferred back to the front needle bed.
Then, the rear needle bed is racked to the right before
the course C6, and the remaining half of the stitches that
have been transferred are transferred back to the front
needle bed.
[0023] In the course C4, unless the last portion in the
knitting width is knitted using the preceding cam system
for at least the width of one cam system, the stroke be-
comes longer. The reason for this is that, if the last portion
in the knitting width is allocated to the preceding cam
system only for a width shorter than the width of one cam
system, the following cam system knits an allocated por-
tion and makes the stroke longer to the left than in a
conventional example. Note that the first portion in the
knitting width may be knitted by either the preceding or

following cam system. In this case, the stroke does not
change regardless of the application of the embodiment,
and the stroke is shortened when only the following cam
system is allowed to knit the first portion in the knitting
width.
[0024] In the courses C5 and C6, according to the em-
bodiment, the knitting is started by the following cam sys-
tem, and the knitting is ended by the preceding cam sys-
tem. On the other hand, according to the conventional
example, for example, the entire course C5 is knitted by
the following cam system, and the entire course C6 is
knitted by the preceding cam system. Accordingly, in this
embodiment, the stroke is shortened by the width of one
cam system in the courses C5 and C6. If the total strokes
for six courses of the carriage are shortened by a width
twice the width of the cam system, the knitting time is
shortened by several percent.
[0025] FIG. 6 shows the lower limit of the knitting width
by which the stroke is shortened according to the em-
bodiment, wherein 1) shows the stroke according to the
embodiment, and 2) shows the stroke according to the
conventional example. In 1) of FIG. 6, the sum of the
knitting width of the first portion knitted by the following
cam system S1 and the knitting width of the last portion
knitted by the preceding cam system S2 is equal to the
width of one cam system. At that time, the embodiment
and the conventional example have an equal stroke. Fur-
thermore, in 1) of FIG. 6, the sum of the knitting width of
the first portion and the knitting width of the last portion
is equal to the knitting width W. If the sum of the knitting
width of the first portion and the knitting width of the last
portion is equal to the width of one cam system, in the
embodiment, the allocation of the cam systems changes
depending on the initial position of the carriage with re-
spect to the knitting width. However, in either case, the
carriage stroke L 1 is 2W, which is a width twice the width
of the cam system. In the conventional example, when
performing knitting for the knitting width W, the carriage
has to travel for the stroke corresponding to knitting width
W + width of one cam system, and the stroke in this case
is 2W. Accordingly, if the knitting width W is equal to the
width of one cam system, the embodiment and the con-
ventional example have an equal carriage stroke.
[0026] FIG 7 shows a process relating to shortening of
the stroke, which is performed by a knit design apparatus
10 in FIG. 8 or a flat knitting machine 30 in FIG. 9. In Step
1 of FIG. 7, knitting data is read for one course. In Step
2, it is determined whether or not to use a carrier in that
course. If that course is a course that does not use a
carrier, such as a course for performing transfer or
shake-off, it is checked whether or not there is a cam
system not allocated to the knitting (Step 3). Then, it is
determined whether or not division of the knitting width
is possible such that the sum of the knitting width of the
first portion and the knitting width of the last portion in
the travelling direction of the carriage is at least the width
of one cam system, and such that the first portion and
the last portion are knitted using different cam systems
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(Step 4). If the division is not possible, all transfer oper-
ations in one course are performed by a single cam sys-
tem as in a conventional example. If the division is pos-
sible, in Step 5, the cam systems are allocated such that
the knitting is started by the following cam system and
the knitting is ended by the preceding cam system ac-
cording to the embodiment. A portion between the first
portion and the last portion in the knitting is knitted by
either one or both of the preceding cam system and the
following cam system, and, if there is no next course
(Step 6), the process is ended. Accordingly, the stroke
is shortened. Note that, if the course is started from a
position where the knitting may be started also by the
preceding cam system, this embodiment may be or may
not be applied.
[0027] FIG. 8 shows a knit design apparatus according
to the embodiment, wherein 12 denotes a mouse but may
denote another pointing device, 14 denotes a keyboard,
16 denotes, for example, a color printer, and 18 denotes,
for example, a color monitor. 20 denotes a design assist
unit that edits a knitted fabric design input by a user from
the mouse 12, the keyboard 14, an input/output device
26, or the like and that provides an environment for fa-
cilitating the design operation. 22 denotes a data con-
verter that converts the knitted fabric design into knitting
data, and 24 denotes a stroke shortening unit that chang-
es the knitting data for a course in which shortening of
the stroke is possible, by performing the process in FIG.
7. The stroke shortening unit 24 includes course identi-
fying means for identifying a course in which a yarn is
not fed from the carrier to a needle on the needle beds
and the knitting width is longer than the width of one cam
system, by analyzing the knitting data, and allocating
means for automatically allocating the cam systems such
that, if the sum of the knitting width of the first portion and
the knitting width of the last portion in the travelling di-
rection of the carriage is at least the width of one cam
system when the knitting width of the identified course is
divided into at least two portions that are to be knitted
using different cam systems, the first portion is knitted
by a following cam system in the travelling direction of
the carriage and the last portion is knitted by a preceding
cam system in the travelling direction of the carriage. 26
denotes an input/output device that is used to input the
knitted fabric design and output the knitting data. The
printer 16 may be omitted. Note that the course in which
a yarn is not fed from the carrier to a needle on the needle
beds may be divided in advance by the user using a de-
sign apparatus or the like into at least two portions that
are to be knitted using different cam systems. Alterna-
tively, the stroke shortening unit 24 may be provided with
setting means for dividing that course into at least two
portions that are to be knitted using different cam sys-
tems, and setting the knitting width of the first portion and
the knitting width of the last portion such that the sum of
the knitting width of the first portion and the knitting width
of the last portion in the travelling direction of the carriage
is at least the width of one cam system.

[0028] In FIG. 9, 30 denotes a flat knitting machine
according to the embodiment that includes, for example,
a front needle bed 32 and a rear needle bed 34, but may
include four needle beds configured by upper and lower
needle beds on the front and rear sides. 36 denotes a
carriage that includes, for example, two cam systems S1
and S2 on the front needle bed 32 and two cam systems
S1’ and S2’ on the rear needle bed 34, and that is caused
to travel in the longitudinal direction of the needle beds
32 and 34 by a motor 38. 40 denotes a controller that
controls the flat knitting machine 30, receives the knitting
data from the input/output device 42, and performs the
process in FIG. 7 using an interpreter 44, thereby chang-
ing the knitting data for a course in which shortening of
the stroke is possible. 46 denotes a carriage drive unit
that drives the carriage 36 and the motor 38. The con-
troller 40 controls conveyance of a carrier (not shown)
and cancellation of the conveyance, the length of a yarn
that is to be used, a mechanism for lowering the knitted
fabric, the racking operation of the needle beds 32 and
34, and the like.

Reference Signs List

[0029]

2 Knitting cam
4 Needle selection portion
10 Knit design apparatus
12 Mouse
14 Keyboard
16 Printer
18 Monitor
20 Design assist unit
22 Data converter
24 Stroke shortening unit
26 Input/output device
30 Flat knitting machine
32 Front needle bed
34 Rear needle bed
36 Carriage
38 Motor
40 Controller
42 Input/output device
44 Interpreter
46 Carriage drive unit
S1, S2, S3 Cam system
W Knitting width
L Stroke
C1 to C5 Carriage course

Claims

1. A knitting method by a flat knitting machine (30) in-
cluding a needle bed (32, 34), a carriage (36), a car-
rier, and a controller (40), in which the carriage (36)
is provided with at least two cam systems (S1, S2,
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S3) in a longitudinal direction of the needle bed (32,
34), and the cam systems (S1, S2, S3) perform knit-
ting using a yarn from the carrier, characterized by
the steps of:

for a course of the carriage (36) in which a yarn
is not fed from the carrier to a needle on the
needle bed (32, 34) and a knitting width is longer
than a width of one cam system (S1, S2, S3),
dividing the knitting width into at least two por-
tions that are to be knitted by different cam sys-
tems (S1, S2, S3), and setting a knitting width
of a first portion and a knitting width of a last
portion such that a sum of the knitting width of
the first portion and the knitting width of the last
portion in a travelling direction of the carriage
(36) is at least the width of one cam system (S1,
S2, S3); and
knitting the first portion by a following cam sys-
tem in the travelling direction of the carriage (36),
and knitting the last portion by a preceding cam
system in the travelling direction of the carriage
(36).

2. The knitting method by a flat knitting machine (30)
according to claim 1, characterized in that the knit-
ting width of the first portion includes a zone in which
the following cam system operates a needle on the
needle bed (32, 34) and a zone in which no cam
system operates a needle on the needle bed (32,
34), and/or the knitting width of the last portion in-
cludes a zone in which the preceding cam system
operates a needle on the needle bed (32, 34) and a
zone in which no cam system operates a needle on
the needle bed (32, 34).

3. The knitting method by a flat knitting machine (30)
according to claim 1 or 2, characterized in that,
when operating a needle on the needle bed (32, 34)
for a knitting width of a portion between the first por-
tion and the last portion, the preceding cam system
and/or the following cam system operates the nee-
dle.

4. The knitting method by a flat knitting machine (30)
according to any one of claims 1 to 3, characterized
in that the course is a course for performing stitch
transfer.

5. A knitting data editing apparatus for a flat knitting
machine (30) including a needle bed (32, 34), a car-
riage (36), a carrier, and a controller (40), in which
the carriage (36) is provided with at least two cam
systems (S1, S2, S3) in a longitudinal direction of
the needle bed (32, 34), and the cam systems (S1,
S2, S3) perform knitting using a yarn from the carrier,
characterized by:

course identifying means for identifying a course
of the carriage (36) in which a yarn is not fed
from the carrier to a needle on the needle bed
(32, 34) and a knitting width is longer than a width
of one cam system (S1, S2, S3), by analyzing
knitting data; and
allocating means for automatically allocating the
cam systems (S1, S2, S3) such that, in a case
where a sum of a knitting width of a first portion
and a knitting width of a last portion in a travelling
direction of the carriage (36) is at least the width
of one cam system (S1, S2, S3) when the knitting
width of the course that has been identified by
the course identifying means is divided into at
least two portions that are to be knitted by dif-
ferent cam systems (S1, S2, S3), the first portion
is knitted by a following cam system in the trav-
elling direction of the carriage (36) and the last
portion is knitted by a preceding cam system in
the travelling direction of the carriage (36).

6. The knitting data editing apparatus according to
claim 5, characterized in that the knitting data ed-
iting apparatus is included in the flat knitting machine
(30) or a knit design apparatus (10).
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