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Description

TECHNICAL FIELD

[0001] The presentinvention relates to designing a tu-
bular knit product by using a flat-knitting machine.

BACKGROUND ART

[0002] In most knit products such as a sweater, a vest
and a one-piece garment, a setting is formed on each
end section of a knitted fabric. The setting is configured
from structural patterns constituting a width of approxi-
mately several wales from the end section of the knitted
fabric, and has a structural design that is different from
the design of the other sections of the knitted fabric.
When, for example, forming a front fabric and arearfabric
simultaneously or when forming both sleeves of the front
fabric and rear fabric simultaneously by circumferentially
forming in a tubular form, settings are formed on the arm-
holes, waist, collar, inside and outside of the sleeves and
the like of the front and rear fabrics. In this case, the
inside or the outside of the waist and each sleeve is a
section for connecting the front and rear knitted fabrics.
[0003] The applicant has proposed in WO
04/088022A1 how to simply design a setting pattern. An
area for forming a setting has a width of approximately
several wales from an edge of a knitted fabric. Therefore,
by aligning this section so that the wale direction be-
comes virtually vertical, a vertically long rectangle is cre-
ated, for example. This section is taken as a setting area,
and by copying a unit pattern having one through several
courses aligned vertically to this setting area so as to fill
this setting area, the setting can be designed easily.
[0004] Itis preferred that the shape of the setting area
be altered when the external design of the knit product
is altered. However, the inventor has focused attention
onthatthe method describedin WO 04/088022A1 cannot
handle such alteration. When circumferentially forming
a knit product, the point for starting the circumferential
formation is located in, for example, the boundary be-
tween the front fabric and the rear fabric. A setting is
usually formed on each side of this boundary. The inven-
tor has focused attention on that the setting pattern on
each side of the circumferential formation start point of
the knit product obtained after the formation is different
from the design data of the knit. Specifically, the setting
pattern disposed on the same course according to the
design data is shifted upward or downward by one course
at each side of the circumferential formation start point
in the actual knit product. If the design of the setting pat-
tern changes along a wale direction, i.e., if the type of a
stitch changes at every course, the types of stitches be-
come uneven at both sides of the circumferential forma-
tion start point, which is not preferred in terms of the de-
sign.
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DISCLOSURE OF THE INVENTION

[0005] An object of the present invention is to easily
design a setting pattern by:

1) Altering a setting area in response to an alteration
of the external shape of a knit product; and

2) Preventing the setting pattern from being shifted
vertically at each side of the circumferential forma-
tion start point, when circumferentially forming the
knit product.

A secondary object of the present invention is:

3) To prevent the occurrence of an area that has no
data on a type of a stitch, when preventing the setting
pattern from being shifted vertically.

This and other objects are solved by a designing device
for creating design data of a knitted product, the design-
ing device having the features as set forth in claim 1.
Preferred embodiments of the designing device are stat-
ed in subclaims 2 and 3.

The objects are also met by a designing method accord-
ing to claim 4. Subclaims 5 and 6 define preferred em-
bodiments of the designing method.

[0006] The designing device of the present invention
is a device for creating design data of a knit product in
order to form a cylindrically-shaped fabric constituted by
front and rear knitted fabrics by means of a flat-knitting
machine by circumferentially moving a yarn carrier, and
to form a setting pattern on an end section of each of the
knitted fabrics, the device being provided with: designat-
ing means for accepting that a setting area is designated
and storing the designated setting area in association
with an external shape of each of the knitted fabrics; mod-
ifying means for modifying the setting area in response
to an alteration of an external design of each of the knitted
fabrics; expanding means for storing data on the setting
pattern and expanding the pattern through the entire set-
ting area; detecting means for detecting that the setting
area exists in both circumferential direction start section
and end section located respectively on both sides of a
carrier circumferential movement start section and that
the setting area also exists so as to continue along a
course direction between the start section and the end
section; and correcting means for moving on the data, at
the time of the detection, the setting pattern located on
the start section side relatively upward to the end section
side by one course.

[0007] Preferably, the designating means accepts that
the both end sections of the setting area are designated,
stores the designated both end sections in association
with the external shape of each of the knitted fabrics, and
stores an area of a predetermined number of wales be-
tween the designated ends as the setting area, the pre-
determined number of wales being counted inward from
an edge of each of the knitted fabrics. Also, preferably
the modifying means moves both of the end sections in
response to the alteration of the external design of each
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of the knitted fabrics, and the expanding means stores
data on a patternin units of the setting pattern, and copies
the data so that the pattern spreads through the entire
setting area.

[0008] Itis particularly preferred that, on the start sec-
tion side, the correcting means move, on the data, the
uppermost course of the setting pattern to the lowermost
course of the setting pattern, and shift on the data a set-
ting pattern of another course upward by one course.
[0009] The designing method of the present invention
is a method of creating design data of a knit product in
order to form a cylindrically-shaped fabric constituted by
front and rear knitted fabrics by means of a flat-knitting
machine by circumferentially moving a yarn carrier, and
to form a setting pattern on an end section of each of the
knitted fabrics, the method comprising: accepting that a
setting area is designated and storing the designated set-
ting area in association with an external shape of each
of the knitted fabrics; modifying the setting area in re-
sponse to an alteration of an external design of each of
the knitted fabrics; storing data on the setting pattern and
expanding the pattern through the entire setting area;
and when detection is made that the setting area exists
in both circumferential direction start section and end
section located respectively on both sides of a carrier
circumferential movement start section and that the set-
ting area also exists so as to continue along a course
direction between the start section and the end section,
moving on the data the setting pattern located on the
start section side relatively upward to the end section
side by one course.

[0010] Preferably, in the designating, designation of
the both end sections of the setting area is accepted, the
designated both end sections are stored in association
with the external shape of each of the knitted fabrics, and
an area of a predetermined number of wales between
the designated ends is stored as the setting area, the
predetermined number of wales being counted inward
from an edge of each of the knitted fabrics. In the modi-
fying, the both end sections are moved in response to
the alteration of the external design of each of the knitted
fabrics. In the expanding, data on a pattern in units of the
setting pattern is stored and then copied so that the pat-
tern spreads through the entire setting area.

[0011] It is particularly preferred that, in the upward
movement by one course, on the start section side, the
uppermost course of the setting pattern is moved on the
data to the lowermost course of the setting pattern, and
a setting pattern of another course is shifted on the data
upward by one course.

[0012] A corresponding designing program is a pro-
gram for creating design data of a knit product in order
to form a cylindrically-shaped fabric constituted by front
and rear knitted fabrics by means of a flat-knitting ma-
chine by circumferentially moving a yarn carrier, and to
form a setting pattern on an end section of each of the
knitted fabrics, the program being provided with: a des-
ignating command for accepting that a setting area is
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designated and storing the designated setting area in
association with an external shape of each of the knitted
fabrics; a modifying command for modifying the setting
area in response to an alteration of an external design
of each of the knitted fabrics; an expanding command
for storing data on the setting pattern and expanding the
pattern through the entire setting area; a detecting com-
mand for detecting that the setting area exists in both
circumferential direction start section and end section lo-
cated respectively on both sides of a carrier circumfer-
ential movement start section and that the setting area
also exists so as to continue along a course direction
between the start section and the end section; and a cor-
recting command for moving on the data, at the time of
the detection, the setting pattern located on the start sec-
tion side relatively upward to the end section side by one
course.

[0013] Preferably, the designating command is used
to accept that the both end sections of the setting area
are designated, store the designated both end sections
in association with the external shape of each of the knit-
ted fabrics, and store an area of a predetermined number
of wales between the designated ends as the setting ar-
ea, the predetermined number of wales being counted
inward from an edge of each of the knitted fabrics. Also,
preferably the modifying command is used to move the
both end sections in response to the alteration of the
external design of each of the knitted fabrics, and the
expanding command is used to store data on a pattern
in units of the setting pattern, and to copy the data so
that the pattern spreads through the entire setting area.
[0014] Itis particularly preferred that, on the start sec-
tion side, the correcting command be used to move, on
the data, the uppermost course of the setting pattern to
the lowermost course of the setting pattern, and to shift
setting pattern, on the data, of another course upward
by one course.

[0015] Since the presentinvention relates to designing
a knit program, the concepts of the external shape of a
knitted fabric, the setting area, the setting patterns and
the like are the same as the concept on the design data
of the knit product. Furthermore, "course" means a row
of stitches arranged in the horizontal direction of the knit-
ted fabric, and "wale" means a row of stitches arranged
in the vertical direction of the knitted fabric. Relative
movement by one course includes moving one of the
setting pattern data items upward and moving another
one downward. In the present specification, the descrip-
tions related to the designing device for designing a knit
product are directly applied to the designing method and
designing program, while the descriptions related to the
designing method are directly applied to the designing
device and designing program. Designation of both end
sections of a setting area means to designate, for exam-
ple, characteristic points of the both end sections.
[0016] According to the present invention, since the
setting area is stored in association with the data on the
external shape of each knitted fabric, the setting area is
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altered ifthe external shape of the knitted fabric is altered.
Therefore, it is not necessary to redesign the setting pat-
terns in response to the alteration of the external shape
of the knitted fabric.

[0017] Also, according to the present invention, if the
setting area exists on each side of the carrier circumfer-
ential movement start section, the setting pattern on the
start section side is relatively slid upward by one course
toward the end section side. Accordingly, the setting pat-
terns of the front and rear knitted fabrics can be prevented
from becoming discontinuous in the course direction.
[0018] Here, on the data the uppermost course of the
setting pattern on the start section side is moved to the
lowermost course of the setting pattern, and setting pat-
tern, on the data, of another course is shifted upward by
one course so that the setting area itself does not move
vertically. Therefore, the data on the type of a stitch can
be prevented from being lost in the lowermost course of
the setting area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a block diagram of a knit designing device
of embodiments;

Fig. 2 is a substantial block diagram of the knit de-
signing program of the embodiments;

Fig. 3 is a flowchart showing an overview of a knit
design according to the embodiments;

Fig. 4 is a flowchart showing an algorithm for deter-
mining a setting area according to the embodiments;
Fig. 5 is a flowchart showing an algorithm for cor-
recting setting patterns on the front and rear knitted
fabrics according to the embodiments;

Fig. 6 is a view schematically showing an example
of the setting area;

Fig. 7 is a view schematically showing a modification
of the setting area;

Fig. 8 is a view schematically showing a change of
the setting area of the embodiments, the change be-
ing caused in response to a change of the external
shape;

Fig. 9 is a view showing a mechanism in which a
level difference is generated between the front and
rear setting patterns during tubular formation;

Fig. 10 is a view schematically showing the orienta-
tion of the level difference when a circumferential
direction is changed in mid-course; and

Fig. 11 is a view schematically showing how
front/rear correction is performed on the setting pat-
terns according to the embodiments.

EXPLANATION OF REFERENCE NUMERALS

[0020] 2 knit designing device 4 bus 6 color monitor 8
keyboard 10 stylus 12 digitizer 14 color scanner 16 disk
drive 18 color printer 20 communication interface 22 ex-
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ternal shape data storage section 24 setting data storage
section 26 unit pattern expanding section 28 area mod-
ifying section 30 formation procedure processing section
32 level difference detecting section 34 front/rear correc-
tion section 36 formation data creating section 38 simu-
lation section 40 flat-knitting machine 42 setting program
43 setting data storage command 44 unit pattern expand-
ing command 45 area modifying command 46 formation
procedure processing command 47 level difference de-
tecting command 48 front/rear correction command 50
sweater 51 through 64 setting area 66, 66’ setting layer
68, 68’ edge 70 circumferential formation 72, 73 stitch
array in natural state 74 rear knitted fabric data 75 front
knitted fabric data 76 stitch array on formation data 90,
91 setting pattern 92 data of uppermost level 93 data of
levels other than uppermost level P1, P2, P2’ character-
istic point A start point B end point C half-cycle point D
start point E inverted section

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] The best embodiments for carrying out the
present invention are described hereinafter.

[0022] Fig. 1 through Fig. 11 show the embodiments.
In these figures, reference numeral 2 represents a knit
designing device, and reference numeral 4 represents a
bus. Regarding an input/output system, reference nu-
meral 6 represents a color monitor, reference numeral 8
represents a keyboard, reference numeral 10 represents
a stylus, and reference numeral 12 represents a digitizer.
A position on design data is designated by the stylus 10
and digitizer 12 to input a graphic image. Reference nu-
meral 14 represents a color scanner, reference numeral
16 represents a disk drive, reference numeral 18 repre-
sents a color printer, and reference numeral 20 repre-
sents a communication interface.

[0023] A knitted fabric to be designed has a tubular
shape and comprises, for example, a front fabric, a rear
fabric, and/or sleeves attached to these fabrics. The
types of a knit product include a sweater, a vest, a one-
piece garment, a pair of pants, a pair of slacks, and the
like. An external shape data storage section 22 stores
data on the external shape of the knit product in units of
the front and rear knitted fabrics, wherein the knitted fab-
rics used as the unit are, for example, a front fabric, a
rear fabric, a right front sleeve, a right rear sleeve, a left
front sleeve and a rear left sleeve.

[0024] A setting data storage section 24 stores data
on setting patterns and a setting area for each setting
area. Setting areas are, for example, armholes of the
front and rear fabrics, waist, collar, rear shoulder, and
the like. Settings are formed on the lower sleeve sections
or sleeve caps on both sleeves of the front and rear knit-
ted fabrics. Design layers are provided in the setting ar-
eas respectively, and setting data is stored as data on
each layer. Also, each setting area is an area within the
layer. A unit pattern expanding section 26 vertically cop-
ies and expands a unit pattern, which is a unit of the
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setting pattern, into the setting area. The unit pattern con-
sists of approximately one through several courses in
height, and approximately several wales in width, which
is counted inward from an edge of the knitted fabric. A
pattern in which the unit pattern is repeated periodically
is the setting pattern. Furthermore, the unit pattern can-
not be broken into smaller patterns. The unit pattern is
stored in the setting data storage section 24, unit pattern
expanding section 26 or the like.

[0025] An area modifying section 28 alters the setting
area in response to an alteration of the external shape
data stored in the external shape data storage section
22. The setting data storage section 24 stores the setting
area by means of a characteristic point on the external
shape of each of the knitted fabrics. When the external
shape data is altered the characteristic point is moved,
thus the setting area can be changed accordingly. The
setting area may be stored by means of the characteristic
point on the external shape that is altered as the external
shape data of the knitted fabric is altered, and it is not
always necessary to store the characteristic point. A for-
mation procedure processing section 30 makes a deter-
mination on the formation procedures, such as which car-
rier should be allocated to which part of the knitted fabric
for formation, which direction to circumferentially move
the carrier, and therefore how the carrier of the flat-knit-
ting machine should be moved. Standard conditions, for
example, may be stored to allocate the formation proce-
dures automatically, and only when a particular proce-
dure is used a user may designate such particular pro-
cedure. In the embodiments, a tubular knitted fabric is
formed, thus the carrier circumferentially moves along
the knitted fabric. Such formation is called "circumferen-
tial formation."

[0026] A level difference detecting section 32 detects
alevel difference generated between the setting patterns
atthe boundary between the frontand rear knitted fabrics.
Generally, circumferential formation is started from the
boundary between the front and rear knitted fabrics, and
the level difference is generated between a wale start
side and a wale end side of the circumferential formation
start point. Therefore, the level difference is generated
at, for example, the boundary between the front and rear
knitted fabrics. The place where the level difference is
generated is located between the start side and the end
side of the circumferential formation start point. A
front/rear correcting section 34 shifts the setting pattern
located on the circumferential formation start side, up-
ward by one course with respect to the section where the
level differenceis generated, corrects the level difference
generated between the setting patterns on the respective
front and rear knitted fabrics, and changes the front and
rear setting patterns to patterns that are continuous in
the course direction. A formation data creating section
36 creates formation data for the designed knit product,
and a simulation section 38 performs visual simulation
on the knit product on the basis of the created formation
data. The formation data is input to a flat-knitting machine
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40 via communication or a disk, whereby the flat-knitting
machine 40 forms a sweater or the like.

[0027] Fig. 2 shows a setting program 42 of the em-
bodiments. The setting program 42 is a part of the knit
designing program. A setting data storage command 43
is a command to store the data on the unit pattern and
setting patterns, and the setting area, a unit pattern ex-
panding command 44 is a command to expand the unit
pattern in the setting area, and an area modifying com-
mand 45 is a command to detect a change in the external
shape of the knitted fabric and modifies the setting area.
Aformation procedure processing command 46 is a com-
mand to perform processing on the formation proce-
dures, and to particularly detect the circumferential di-
rection of the carrier. A level difference detecting com-
mand 47 is a command to detect whether or not a level
difference is generated between the front and rear setting
patterns. A front/rear correcting command 48 is a com-
mand to eliminate a level difference if there is any, by
moving either the front or rear setting pattern vertically
by one course.

[0028] Fig. 3 shows the entire design of the knit prod-
uct, including mainly the design of the setting pattern.
First, the external shape data of a tubular knitted fabric
is created, the shape of an existing knit product is read
by, for example, the scanner 14, or the external shape
data is read by the disk drive 16. Then, the stylus 10 or
the like modifies the external shape data. Moreover,
structural patterns such as ribs or patterns such as inter-
sia or jacquard patterns are input to determine whether
to create setting patterns.

[0029] When creating setting patterns, setting areas
are determined, and a unit pattern of each setting area
is input. In the case in which the setting areas are input
so as to be symmetric on the right and left of the knitted
fabric in such a manner that, for example, the armholes
are input to the right and left knitted fabrics, the waist part
is input to the right and left knitted fabrics etc., if a unit
patternis inputto one of the setting areas, the unit pattern
is input to another setting area in a mirror-reversed man-
ner. Also, in the case in which the setting areas are pro-
vided in a continuous manner in an end section of each
of the front and rear knitted fabrics, i.e., each of the front
and rear waists, front and rear lower sleeve sections, or
each of the front and rear sleeve caps, the unit pattern
that is input to one of the setting areas is copied to the
other setting area. This copying is performed so as to
fold back the unit pattern with respect to the boundary
between the front and rear knitted fabrics. Specifically,
the unit pattern is copied so that the same type of stitch
appears in the position on each of the front and rear knit-
ted fabrics, the position being located the same number
of wales away from the boundary between the front and
rear knitted fabrics.

[0030] The unit pattern is copied such that the unit pat-
tern is expanded vertically within each setting area. For
example, the unit pattern is periodically and repeatedly
copied upward, starting from the lowermost course of the
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setting area, to thereby fill the entire setting area with the
unit pattern. It should be noted that the setting area is in
principle designed on the front and rear knitted fabrics
such that it starts with the same course number and ends
with the same course number.

[0031] Whetheror notthe level difference is generated
between the setting patterns on the respective front and
rear knitted fabrics is detected, and, if the level difference
is generated, the level difference between the front and
rear setting patterns is corrected. Next, the design is dis-
played on the monitor so that the user can evaluate the
design, and when modifying the design the user returns
to the second connector. However, when the design is
not modified, the formation data is created and the de-
signing is ended.

[0032] Fig. 4 shows an algorithm for determining the
setting area. In the case in which modification of the ex-
ternal shape data of the knit product does not have to be
considered in the initial stage of the designing, the user
uses the stylus or the like to designate two corners (char-
acteristic points) at respective both end sections of the
setting area. The user then inputs the number of wales
for expanding the setting pattern inward from the edge
of each knitted fabric. The number of wales is called "the
number of settings." Then, the area that is located be-
tween the two characteristic points and located inward
by the number of settings away from the edge of the
knitted fabric is taken as the setting area. In the case in
which the external shape of the knitted fabric is modified,
the places to which the characteristic points are moved
are extracted, and the moved characteristic points and
the input number of settings are used to modify the setting
area.

[0033] Fig. 5 shows an algorithm for performing
front/rear correction. If the front and rear setting patterns
are connected in the form of a cylinder, and the unit pat-
tern of each of the setting patterns is configured by two
or more courses, this part is the target of front/rear cor-
rection. When the circumferential formation start position
is present between the setting patterns on the respective
front and rear knitted fabrics, front/rear correction is per-
formed. In this case, the circumferential formation start
side is the target of sliding, wherein the setting pattern
at the uppermost level is backed up by one course, and
the setting pattern of another course is slid upward from
the bottom by one course. Then, the backed upsetting
pattern is drawn to the lowermost course.

[0034] Fig. 6 shows an example of a sweater 50. Ref-
erence numerals 53 through 64 represent the setting ar-
eas respectively, reference numerals 55 and 56 repre-
sent the waist side setting areas respectively, and refer-
ence numerals 57 and 58 alsorepresent the same setting
areas respectively. Reference numerals 61 and 62 rep-
resent lower sleeve side setting areas respectively, and
reference numerals 63 and 64 represent sleeve cap side
setting areas respectively. These setting areas are con-
stituted so as to be symmetric on the right and left of each
of the front and rear knitted fabrics, except for the setting
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areas 53 and 54 corresponding to the collar. Further-
more, the shape of each setting area is input by the user
using the stylus or the like. In addition to these setting
areas, setting areas may be provided around the arm-
holes and the like, but the front and rear setting areas
are separated at the sleeves, thus no level difference is
generated. For this reason, the explanation of the setting
areas around the armholes is omitted.

[0035] Fig. 7 shows a short-sleeved sweater 60 in
which the entire sleeves are provided with large setting
patterns 51 and 52, and this figure illustrates a front fabric
having the sleeves attached thereto. The setting areas
51 and 52 are symmetric on the right and left, and a rear
fabric is also provided with the unshown setting areas
such that the setting areas continue to the setting areas
51 and 52 and in the course direction and such that the
number of setting courses are the same as the number
of courses. When increasing the dimension of the unit
pattern of each of the setting areas 51 and 52 so as to
be larger than the size of each of the areas 51 and 52,
the section within the unit pattern in each of the setting
areas 51 and 52 is treated as a valid section, and the rest
ofthe sectionis treated as an invalid section. When using
a small unit pattern, the unit area is copied in the course
direction and the wale direction and expanded to the en-
tire settingareas 51 and 52. When designating the setting
areas 51 and 52, for example three points of each of the
triangular setting areas 51 and 52 are designated.
[0036] When forming the sweater 60, the section
above the underarms is circumferentially formed as one
whole cylinder, a level difference is generated between
the front and rear setting areas at the side where there
is a circumferential formation start point. Here, for exam-
ple, the setting area located on the side where circum-
ferential formation is started from the circumferential for-
mation start point is slid upward by one course. To the
lowermost course that no longer has a pattern, the for-
mation data of, for example, the course therebelow is
copied. Instead of sliding one of the setting patterns up-
ward by one course, another setting pattern may be slid
downward by one course. It should be noted that the level
difference is generated only in either the left or right set-
ting areas 51 or 52, i.e., on the side having the start point
for starting circumferential formation.

[0037] Fig. 8 shows anexample ofachange of a setting
area, the change being caused by a change in the exter-
nal shape. In the case in which the setting area 57 is
designated, characteristic points P1 and P2 atrespective
upper and lower ends of, for example, a waist are des-
ignated, and the area that extends inward by the number
of settings from a knitted fabric edge 68 for connecting
the characteristic points P1 and P2 is taken as the setting
area 57. Then, a setting layer 66 containing the setting
area 57 is defined, and data on the shape of the setting
area and on the setting pattern expanded within the set-
ting area are taken as the data on the layer 66. Here, the
external shape of the knitted fabric is changed, whereby
the characteristic point P1is movedto P1’. The area mod-
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ifying section 28 detects that the characteristic point P1
is moved to P1’ and that the edge is changed to an edge
68’, and modifies the data so that a setting area 57’ and
a layer 66’ are obtained. The characteristic point corre-
sponds to the characteristics of the external shape of the
knitted fabric, thus a change of the characteristic point
can be extracted when the external shape is changed.
[0038] Fig. 9 shows alocation where a level difference
is generated. For example, circumferential formation 70
is performed from a start point A toward an end point B.
The start point A and the end point B are located at the
boundary between the front knitted fabric and the rear
knitted fabric, and the boundary on the opposite side is
a half-cycle point C. The formation data on this half-cycle
pointC is as shown in the second drawing from the bottom
of Fig. 9, wherein reference numeral 74 represents rear
knitted fabric data, and reference numeral 75 represents
front knitted fabric data. Here, formation is performed
starting from the start point A to the half-cycle point C on
the rear knitted fabric side, and then formation is per-
formed on the front knitted fabric side. In a stitch array
76 on the formation data, one circle of stitches is tubularly
connected. However, in an actual knitted fabric, the end
point B is connected to a stitch located on one course
above the start point A, so stitch arrays 72 and 73 in a
natural state are as shown in the top of Fig. 9, whereby
a level difference equivalent to one course is generated
between the setting pattern in the A section and the set-
ting pattern in the B section.

[0039] To describe the start point and the end point,
the start point A and the end point B are connected ver-
tically to each other in the wale direction as long as the
direction of circumferential formation is not inverted dur-
ing the formation. Therefore, the start point A is a start
pointobtained when the circumferential formation is start-
ed, and the end point B is an end point obtained at the
first one cycle of circumferential formation. Ifthe direction
of circumferential formation is inverted during the forma-
tion, the relationship between the start point and the end
pointis reversed. For example, suppose that the circum-
ferential formation is started at D shown in Fig. 10, and
the direction of circumferential formation is inverted at E.
Consequently, the setting pattern to be shifted down in
the section between D and E and the setting pattern to
be shifted down in the section above E are reversed. In
other words, if the direction of circumferential formation
is inverted during the formation, the start point and the
end point may be defined along the direction of circum-
ferential formation that is obtained after the inversion.
[0040] Fig. 11 shows the correction performed at the
location where the level difference is generated. Suppose
that setting patterns 90 and 91 exist in a continuous fash-
ion on both sides of the circumferential formation start
point. Further, each hatching indicates the type of stitch-
es or one course of patterns. In the knitted fabric that is
obtained after the formation and thereby is in a natural
state, the setting pattern 90 on the start point side is shift-
ed down by one course with respect to the setting pattern
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91 on the end point side. When correction is performed
on such shifting, one course of data at the uppermost
level is backed up, the rest of data 93 is slid upward by
one course, and the backed up data 92 at the uppermost
level is copied to the lowermost course.

[0041] Thewhole setting pattern 90 may be slid upward
by one course, but in this case an area having no desig-
nated stitch type remains in the lowermost course of the
setting pattern 90. Therefore, the type of a stitch needs
to be input into this section. In order to avoid this input
work, the data 92 of the uppermost level is copied to the
lowermost level. It should be noted that the setting pattern
90 is obtained by repeatedly and periodically forming a
unit pattern, and deterioration of the beauty thereof is
prevented by connecting the pattern of the lowermost
course to the pattern of the uppermost course. Also, in
the processing shown in Fig. 11, the processing is point-
less if the unit pattern is constituted by one course, thus
the processing is not performed.

[0042] In the embodiments, a setting pattern can be
designed without considering a change of the external
shape of each of the knitted fabric, and the setting pattern
does notbecome discontinuous at the boundary between
the front and rear knitted fabrics. In the embodiments, if
alevel difference is generated between the frontand rear
setting patterns at the stage of creating the setting pat-
tern, level difference correction is performed. Then the
user displays the design on the monitor and evaluates
the design obtained after level difference correction.
Therefore, the user can design the setting pattern without
considering the level difference. However, the level dif-
ference may be corrected when the designis determined.

Claims

1. A designing device (2) for creating design data of a
knit product in order to form a cylindrically-shaped
fabric constituted by front and rear knitted fabrics
that are circumferentially formed starting from a
boundary between them by means of a flat-knitting
machine (40) by circumferentially moving a yarn car-
rier, and to form a setting pattern (90, 91) on a start
and end section on each side of the boundary, the
designing device (2) being chracterized by:

designating means for designating a setting ar-
ea and storing the designated setting area (51
to 64) in association with the data on an external
shape of each of the front and rear knitted fab-
rics;

modifying means for modifying the setting area
(51 to 64) in response to an alteration of an ex-
ternal shape of each of the front and rear knitted
fabrics;

expanding means (26) for storing data on a pat-
tern in units of the setting pattern (90, 91) and
expanding the pattern through the entire setting
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area (51 to 64);

level difference detecting means (32) for detect-
ing that the setting area exists at both the start
section and the end section of the circumferen-
tial yarn carrier movement located on both sides
of the boundary between the front and rear knit-
ted fabric; that the setting areas are connected
along a course direction between the start sec-
tion and the end section and if a level difference
is generated between the setting patterns at the
boundary between the front and rear knitted fab-
rics and

front/rear correcting means (34) for shifting the
data, in case of a detection, such that the setting
pattern (51 to 64) located on the start section
side, is shifted upward by one course relative to
the end section side thereby changing the front
and rear setting patterns to patterns that are con-
tinuous in the course direction.

The designing device according to Claim 1, wherein
the designating means designates the start and end
section of the setting area (51 to 64), stores both
sections in association with the external shape of
each of the front and rear knitted fabrics, and stores
an area of a predetermined number of wales be-
tween the designated sections as the setting area
(51 to 64), the predetermined number of wales being
counted inward from an edge of each of the knitted
fabrics,

the modifying means moves both of the start and
end section in response to the alteration of the ex-
ternal design of each of the front and rear knitted
fabrics, and

the expanding means stores data on a pattern in
units of the setting pattern (90, 91), and copies the
data so that the pattern spreads through the entire
setting area (51 to 64).

The designing device according to Claim 1, wherein,
on the start section side, the front/rear correcting
means moves the data of the uppermost course (92)
ofthe setting pattern (90, 91) tothe lowermost course
of the setting pattern (90, 91), and shifts the data of
a setting pattern of another course (93) upward by
one course.

A designing method of creating design data of a knit
product in order to form a cylindrically-shaped fabric
constituted by front and rear knitted fabrics that are
circumferentially formed starting from a boundary
between them by means of a flat-knitting machine
(40) by circumferentially moving a yarn carrier, and
to form a setting pattern (90, 91) on a start and end
section on each side of the boundary, characterized
in that the designing method comprises:

designating a setting area (51 to 64) and storing
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the designated setting area (51 to 64) in asso-
ciation with the data on an external shape of the
front and rear knitted fabrics;

modifying the setting area (51 to 64) in response
to an alteration of an external shape of each of
the front and rear knitted fabrics;

storing data on a pattern in units of the setting
pattern (90, 91) and expanding the pattern
through the entire setting area (51 to 64); and
when it is detected that the setting area (51 to
64) exists at the start section and end section of
the circumferential yarn carrier movement locat-
ed on both sides of the boundary between the
front and rear knitted fabric; that the setting ar-
eas are connected along a course direction be-
tween the start section and the end section; and
that a level difference is generated between the
setting patterns at the boundary between the
front and rear knitted fabrics; then shifting the
data such that the setting pattern (90, 91) locat-
ed on the start section side is shifted upward by
one course relative to the end section side there-
by changing the front and rear setting patterns
to patterns that are continuous in the course di-
rection.

The designing method according to Claim 4, wherein
in the designating, both the start and end section of
the setting area (51 to 64) are designated, both sec-
tions are stored in association with the external
shape of each of the front and rear knitted fabrics,
and an area of a predetermined number of wales
between the designated sections is stored as the
setting area (51 to 64), the predetermined number
of wales being counted inward from an edge of each
of the knitted fabrics,

in the modifying, both the start and end section are
moved in response to the alteration of the external
design of each of the knitted fabrics, and

in the expanding, data on a pattern in units of the
setting pattern (90, 91) is stored and then copied so
that the pattern spreads through the entire setting
area (51 to 64).

The designing method according to Claim 4, wherein
in the upward movement by one course, on the start
section side, the data of the uppermost course (92)
of the setting pattern (90, 91) is moved to the lower-
most course of the setting pattern (90, 91), and the
data of a setting pattern (90, 91) of another course
(93) is shifted upward by one course.

Patentanspriiche

Entwurfsvorrichtung (2) zum Erstellen von Entwurfs-
daten eines Strickprodukts fiir das Ausbilden eines
zylindrisch geformten Gestricks, das aus einem vor-
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deren und einem hinteren Gestrick besteht, um-
fangsmassig gebildet werden,

ausgehend von einer Grenze zwischen denselben
unter Verwendung einer Flachstrickmaschine (40),
indem ein Fadenfiihrer entlang des Umfangs bewegt
wird, und fir das Ausbilden eines Setzmusters (90,
91) an einem Start- und Endabschnitt auf jeder Seite
der Grenze, wobei die Entwurfsvorrichtung (2) ge-
kennzeichnet ist durch:

Angabemittel zum Angeben eines Setzbereichs
und zum Speichern des angegebenen Setzbe-
reichs (51 bis 64) in Verbindung mit den Daten
auf einer externen Form jedes der vorderen und
hinteren Gestricke,

Modifizierungsmittel zum Modifizieren des Setz-
bereichs (51 bis 64) in Abhangigkeit zu einer
Anderung einer AuRenform jedes der vorderen
und hinteren Gestricke,

Erweiterungsmittel (26) zum Speichern von Da-
ten auf einem Muster in Einheiten des Setzmus-
ters (90, 91) und zum Erweitern des Musters
Uber den gesamten Setzbereich (51 bis 64),
Hoéhendifferenz-Erfassungsmittel (32) zum Er-
fassen, dass jeweils der Setzbereich an dem
Startabschnitt und dem Endabschnitt der Um-
fangsbewegung des Fadenfiihrers auf beiden
Seiten der Grenze zwischen den vorderen und
hinteren Gestricken vorhanden ist, dass die
Setzbereiche entlang einer Reihenrichtung zwi-
schen dem Startabschnitt und dem En-
dabschnitt verbunden sind, und ob eine Hohen-
differenz zwischen den Setzmustern an der
Grenze zwischen den vorderen und hinteren
Gestricken erzeugt wird, und
Vorne/Hinten-Korrekturmittel (34) zum Ver-
schieben der Daten im Fall einer Erfassung, so-
dass das Setzmuster (51 bis 64) auf der Start-
abschnittseite nach oben um eine Reihe bezlg-
lich der Endabschnittseite hin verschoben wird,
um die vorderen und hinteren Setzmuster zu in
derReihenrichtung aneinander anschlieRenden
Mustern zu andern.

2. Entwurfsvorrichtung nach Anspruch 1, wobei:

die Angabemittel die Start- und Endabschnitte
des Setzbereichs (51 bis 64) angeben, die bei-
den Abschnitte in Verbindung mit der AuRen-
form jedes der vorderen und hinteren Gestricke
speichern und einen Bereich einer vorbestimm-
ten Anzahl von Maschenstabchen zwischen den
angegebenen Abschnitten als den Setzbereich
(51 bis 64) speichern, wobei die vorbestimmte
Anzahl von Maschenstabchen nach innen von
einer Kante jedes der Gestricke gezahlt wird,

die Modifizierungsmittel die Start- und En-
dabschnitte in Abhangigkeit von der Anderung
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des auReren Entwurfs jedes der vorderen und
hinteren Gestricke verschieben, und

die Erweiterungsmittel Daten auf einem Muster
in Einheiten des Setzmusters (90, 91) speichern
und die Daten kopieren, sodass das Muster Giber
den gesamten Setzbereich (51 bis 64) ausge-
breitet wird.

Entwurfsvorrichtung nach Anspruch 1, wobei auf der
Startabschnittseite die Vorne/Hinten-Korrekturmittel
die Daten der obersten Reihe (92) des Setzmusters
(90, 91) zu der untersten Reihe des Setzmusters (90,
91) verschieben und die Daten eines Setzmusters
einer anderen Reihe (93) um eine Reihe nach oben
verschieben.

Entwurfsverfahren zum Erstellen von Entwurfsdaten
eines Strickprodukts flir das Ausbilden eines zylin-
drisch geformten Textils, das aus einem vorderen
und einem hinteren Gestrick besteht, die entlang des
Umfangs von einer Grenze zwischen denselben
ausgehend unter Verwendung einer Flachstrickma-
schine (40) gebildet werden, indem ein Fadenfiihrer
entlang des Umfangs bewegt wird, und fiir das Aus-
bilden eines Setzmusters (90, 91) an einem Start-
und Endabschnitt auf beiden Seiten der Grenze, da-
durch gekennzeichnet, dass das Entwurfsverfah-
ren die folgenden Schritte umfasst:

Angeben eines Setzbereichs (51 bis 64) und
Speichern des angegebenen Setzbereichs (51
bis 64) in Verbindung mit den Daten zu einer
externen Form der vorderen und hinteren Ge-
stricke,

Modifizieren des Setzbereichs (51 bis 64) in Ab-
héngigkeit zu einer Anderung einer AuRenform
jedes der vorderen und hinteren Gestricke,
Speichern von Daten zu einem Muster in Ein-
heiten des Setzmusters (90, 91) und Erweitern
des Musters Uber den gesamten Setzbereich
(51 bis 64), und

wenn erfasst wird, dass jeweils ein Setzbereich
(51 bis 64) an dem Startabschnitt und dem En-
dabschnitt der Umfangsbewegung des Faden-
fUhrers auf beiden Seiten der Grenze zwischen
dem vorderen und dem hinteren Gestricken vor-
handen ist, dass die Setzbereiche entlang einer
Reihenrichtung zwischen dem Startabschnitt
und dem Endabschnitt verbunden sind, und
dass eine Hohendifferenz zwischen den Setz-
mustern an der Grenze zwischen den vorderen
und hinteren Gestricken erzeugt wird,
Verschieben der Daten, sodass das Setzmuster
(90, 91) auf der Startabschnittseite nach oben
um eine Reihe zu der Endabschnittseite hin ver-
schoben wird, um die vorderen und hinteren
Setzmuster zu in der Reihenrichtung aneinan-
der anschlieBenden Mustern zu &ndern.
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Entwurfsverfahren nach Anspruch 4, wobei

bei dem Angeben der Start- und der Endabschnitt
des Setzbereichs (51 bis 64) angegeben werden,
die beiden Abschnitte in Zusammenhang mit der Au-
Renform der vorderen und hinteren Gestricke ge-
speichert werden und ein Bereich einer vorbestimm-
ten Anzahl von Maschenstabchen zwischen den an-
gegebenen Abschnitten als der Setzbereich (51 bis
64) gespeichert wird, wobei die vorbestimmte An-
zahl von Maschenstabchen nach innen von einer
Kante jedes der Gestricke gezahlt wird,

bei dem Modifizieren die Start- und Endabschnitte
in Abhangigkeit von der Anderung des &uReren Ent-
wurfs jedes der vorderen und hinteren Gestricke ver-
schoben werden, und

bei dem Erweitern Daten zu einem Muster in Einhei-
ten des Setzmusters (90, 91) gespeichert werden
und dann die Daten kopiert werden, sodass das
Muster tber den gesamten Setzbereich (51 bis 64)
ausgebreitet wird.

Entwurfsverfahren nach Anspruch 4, wobei bei der
nach oben gerichteten Verschiebung um eine Ma-
sche aufder Startabschnittseite die Daten der obers-
ten Reihe (92) des Setzmusters (90, 91) zu der un-
tersten Reihe des Setzmusters (90, 91) verschoben
werden und die Daten des Setzmusters (90, 91) ei-
ner anderen Reihe (93) um eine Reihe nach oben
verschoben werden.

Revendications

Dispositif de conception (2) pour créer des données
de conception d’un produit tricoté afin de former un
tissu tricoté de forme cylindrique constitué de tissus
tricotés avant et arriere qui sont formés de fagon
circonférentielle en commencgant par une frontiere
entre eux, au moyen d’'une machine a tricoter a plat
(40) en déplacant de fagon circonférentielle un por-
teur de fil, et pour former un motif de configuration
(90, 91) sur des sections de début et de fin sur cha-
que coté de la frontiére, le dispositif de conception
(2) étant caractérisé par :

des moyens de conception pour concevoir une
région de configuration et mémoriser la région
de configuration congue (51 a64) en association
avec les données sur une forme extérieure de
chacun des tissus tricotés avant et arriére ;
des moyens de modification pour modifier la ré-
gion de configuration (51 a 64) enréponse aune
altération d’'une forme extérieure de chacun des
tissus tricotés avant et arriére ;

des moyens d’expansion (26) pour mémoriser
des données sur un motif en unités du motif de
configuration (90, 91) et étendre le motif dans
la totalité de la région de configuration (51 a64) ;
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des moyens de détection de différence de ni-
veau (32) pour détecter que la région de confi-
guration existe a la fois au niveau de la section
de début et de la section de fin du mouvement
circonférentiel du porteur de fil, située des deux
cbtés de la frontiere entre les tissus tricotés
avant et arriére ; que les régions de configura-
tion sont connectées suivant une direction de
course entre la section de début et la section de
fin et si une différence de niveau est générée
entre les motifs de configuration au niveau de
la frontiere entre les tissus tricotés avant et
arriére ; et

des moyens de correction avant/arriere (34)
pour décaler les données dans le cas d’'une dé-
tection, de telle sorte que le motif de configura-
tion (51 a 64) situé sur le cété de la section de
début est décalé d’'une course vers le haut par
rapport au coté de la section de fin, changeant
de ce fait les motifs de configuration avant et
arriere en des motifs qui sont continus dans la
direction de la course.

2. Dispositif de conception selon la revendication 1,

dans lequel :

les moyens de conception congoivent les sec-
tions de début et de fin de la région de configu-
ration (51 a 64), mémorisent les deux sections
en association avec la forme extérieure de cha-
cun des tissus tricotés avant et arriére, et mé-
morisent une région d’'un nombre prédéterminé
de colonnes de mailles entre les sections con-
cues et la région de configuration (51 a 64), le
nombre prédéterminé de colonnes de mailles
étant compté vers lintérieur a partir d’'un bord
de chacun des tissus tricotés,

les moyens de modification déplacent les sec-
tions de début et de fin en réponse a l'altération
dela conception extérieure de chacun des tissus
tricotés avant et arriére, et

les moyens d’expansion mémorisent des don-
nées sur un motif en unités du motif de configu-
ration (90, 91), et copient les données de sorte
que le motif s’étend dans la totalité de la région
de configuration (51 a 64).

Dispositif de conception selon la revendication 1,
dans lequel, sur le c6té de la section de début, les
moyens de correction avant/arriére déplacent les
données de la course la plus haute (92) du motif de
configuration (90, 91) vers la course la plus basse
du motif de configuration (90, 91), et décalent les
données d’un motif de configuration d’'une autre
course (93) d’'une course vers le haut.

Procédé de conception pour créer des données de
conception d’un produit tricoté afin de former un tissu
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tricoté de forme cylindrique constitué de tissus trico-
tés avant et arriére qui sont formés de fagon circon-
férentielle en commencgant par une frontiére entre
eux, au moyen d’une machine a tricoter a plat (40)
en déplagant de fagon circonférentielle un porteur
de fil, et pour former un motif de configuration (90,
91) sur des sections de début et de fin sur chaque
cbté de la frontiére, caractérisé en ce que le pro-
cédé de conception comprend :

concevoir une région de configuration (51 a 64)
et mémoriser la région de configuration congue
(51 a 64) en association avec les données sur
une forme extérieure des tissus tricotés avant
et arriére ;

modifier la région de configuration (51 a 64) en
réponse a une altération d’une forme extérieure
de chacun des tissus tricotés avant et arriére ;
mémoriser des données sur un motif en unités
du motif de configuration (90, 91) et étendre le
motif dans la totalité de la région de configura-
tion (51 a 64) ; et

lorsqu’il est détecté que la région de configura-
tion (51 a 64) existe au niveau de la section de
début et de la section de fin du mouvement cir-
conférentiel du porteur de fil, située des deux
cotés de la frontiere entre les tissus tricotés
avant et arriere, que les régions de configuration
sont connectées suivantune direction de course
entre la section de début et la section de fin ; et
qu’une différence de niveau est générée entre
les motifs de configuration a la frontiére entre
les tissus tricotés avant et arriére ; décaler alors
les données de telle sorte que le motif de con-
figuration (90, 91) situé sur le cété de la section
de début est décalé d’une course vers le haut
par rapport au cété de la section de fin, chan-
geant de ce fait les motifs avant et arriere en
motifs qui sont continus dans la direction de la
course.

Procédé de conception selon la revendication 4,
dans lequel

dans la conception, les sections de début et de fin
de la région de configuration (51 a 64) sont toutes
les deux congues, les deux sections sont mémori-
sées en association avec la forme extérieure des
tissus tricotés avant et arriere, et une région d'un
nombre prédéterminé de colonnes de mailles entre
les sections congues est mémorisée comme région
de configuration (51 a 64), le nombre prédéterminé
de colonnes de mailles étant compté vers l'intérieur
a partir d’'un bord de chacun des tissus tricotés,
dans la modification, les sections de début et de fin
sont toutes les deux déplacées en réponse a l'alté-
ration de la conception extérieure de chacun des tis-
sus tricotés, et

dans I'expansion, des données surun motif en unités
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du motif de configuration (90, 91) sont mémorisées
puis sont copiées de telle sorte que le motif s’étend
sur la totalité de la région de configuration (51 a 64).

Procédé de conception selon la revendication 4,
dans lequel dans le mouvement d’une course vers
le haut, sur le co6té de la section de début, les don-
nées de la course la plus haute (92) du motif de con-
figuration (90, 91) sont déplacées vers la course la
plus basse du motif de configuration (90, 91), et les
données d’un motif de configuration (90, 91) d’'une
autre course (93) sont décalées d’une course vers
le haut.
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