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(57) In a winding control method and device for a data which affects a production amount of the knitted

circular knitting machine, in a position control mode in
which controlis performed such thatwinding is performed
in a winding amount corresponding to position control
data, a winding control portion (6) changes production
amount data in response to a change in specific knitting
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fabric during operation, of the knitting conditions, and
sets the position control data corresponding to the wind-
ing amount of the knitted fabric such that the position
control data changes in synchronization with the change
in the production amount data.
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Description

CROSS REFERENCE TO THE RELATED APPLICA-
TION

[0001] This application is based on and claims Con-
vention priority to Japanese patent application No.
2012-245768, filed November 7, 2012, the entire disclo-
sure of which is herein incorporated by reference as a
part of this application.

BACKGROUND OF THE INVENTION
(Field of the Invention)

[0002] The presentinvention relates to a method and
device for controlling winding of a tubular knitted fabric
produced by a circular knitting machine.

(Description of Related Art)

[0003] Ingeneral, acircular knitting machine includes:
a knitting portion which rotates a cylinder including knit-
ting needles received in needle grooves, by drive of a
motor and feeds yarns to the knitting needles to produce
atubular knitted fabric; and a winding mechanism portion
which winds the tubular knitted fabric produced by the
knitting portion. In the winding mechanism portion, a ser-
vo motor which is accurately controllable at a high speed
is often used for driving a winding roller, and control of
winding the knitted fabric is performed by providing a
command pulse synchronized with operation of the knit-
ting portion, to a servo driver. In this case, a torque control
mode (whereby output torque of the servo motor is con-
trolled at a constant value) and a position control mode
(whereby a rotation angle of the servo motor is controlled
at a constant value) are often used.

[0004] In a circular knitting machine having an elec-
tronic needle selection function, the amount of a knitted
fabric produced per one rotation of a cylinder of a knitting
portion may change during operation due to a change in
a knitting condition of the knitted fabric such as a knit
structure, the number of stitches, knitting timing, a used
yarn, or the like. For example, a production amount of a
knitted fabric of all knit is larger than that of a knitted fabric
with a knit structure including welt or tuck, and the pro-
duction amount increases as the number of stitches in-
creases. It is known to use the above-described torque
control mode in order to respond to the change in the
production amount (e.g., Patent Document 1). By keep-
ing the output torque of a torque (servo) motor constant,
the torque motor is controlled such that constant winding
tension is maintained to perform automatic torque ad-
justment, even when the production amount of a knitted
fabric is changed.

[0005] Meanwhile, when using the torque controlmode
in which constant winding tension is maintained, there is
the problem in that depending on the knitting condition
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(such as a yarn used, a knit structure, or the like), a stop
step, which is a knitting defect, is likely to occur due to
influence of the winding tension, the properties of the
yarn used, or the like. A stop step defect is where a’line-
like step’is formed in a produced cylindrical knitted fabric
along the circumference of the knitted fabric at the time
of stop of operation or a lateral step which is a knitting
defectinwhich a helical step is formed in the knitted fabric
during operation.

[0006] On the other hand, in the position control mode,
unlike the torque control mode, a knitted fabric can be
wound in a set constant amount, and thus it is possible
to stably wind a knitted fabric having less stop steps or
lateral steps. The position control mode is a mode where-
by a knitted fabric production amount corresponding to
the rotation angle of the servo motor per one rotation of
the cylinder of the knitting portion, is manually preset (i.e.
movement amount data per one pulse of a command
pulse number to the servo motor is manually preset), and
this is provided as position control data to the servo motor
driver for winding a knitted fabric at constant winding ten-
sion. When one piece of the position control data is set
with a control operation portion, a knitted fabric is con-
stantly wound in an amount corresponding to the position
control data during operation.

(Related Document)
[Patent Document]
[0007]

[Patent Document 1] JP Patent No. 2733760
[Patent Document 2] JP Laid-open Patent Publica-
tion No. 2010-285700

SUMMARY OF THE INVENTION

[0008] However, when the position control mode is
used as it is, it may be possible to respond to a slight
change in the production amount of the knitted fabric in
some cases, but, for example, as in garment length knit-
ting, when the production amount of the knitted fabric
greatly changes during operation due to a change in a
knit structure or the like which is caused by the electronic
needle selection function, an allowable range where it is
possible to respond to the change by adjustment of a
winding amount may be exceeded. In this case, the wind-
ing tension of the knitted fabric extremely decreases or
increases, and the quality of the knitted fabricis adversely
affected by a knitting scar, or the operation may be dis-
abled and not allowed to continue due to yarn breakage
or an alarm of a yarn feeding device, whereby it may not
be possible to appropriately and stably produce a knitted
fabric and thus winding thereof is also not possible. In
order to prevent this, it is necessary to stop the operation
and perform a re-set in response to a great change in
the production amount of the knitted fabric. Naturally, this
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causes a decrease in production efficiency.

[0009] As a way of using the position control mode
while responding to a change in the production amount
of the knitted fabric, there is a method known whereby
the winding of the knitted fabric is automatically per-
formed such that winding of the knitted fabric is started
in the torque control mode, and the mode is shifted to
the position control mode after a winding state in the
torque control mode becomes stable (e.g., Patent Doc-
ument 2). This method is effective to shift the mode at
start of operation but is not able to respond to a great
change in the production amount during operation.
[0010] One purpose of the present invention is to pro-
vide a winding control method and device for a circular
knitting machine which allow a knitted fabric to be wound
at appropriate and stable winding tension in a position
control mode even when a production amount of the knit-
ted fabric greatly changes during operation.

[0011] In order to achieve the above objective, a wind-
ing control method and device for a circular knitting ma-
chine according to the present invention winds a tubular
knitted fabric produced by a knitting portion on the basis
of set knitting conditions for the knitted fabric, by a wind-
ing mechanism portion (including a winding roller and a
winding servo motor for roller drive) and controls the
winding mechanism portion by a winding control portion.
Providing a position control mode in which control is per-
formed by the winding control portion such that winding
is performed in a winding amount corresponding to po-
sition control data; and changing production amount da-
ta, in the position control mode, in response to a change
in specific knitting data which affects a production amount
of the knitted fabric during operation, of the knitting con-
ditions, and the position control data corresponding to
the winding amount of the knitted fabric is set such that
the position control data changes in synchronization with
the change in the production amount data.

[0012] According to this configuration (in the position
control mode), control is maintained whilst the production
amount data is changed in response to a change in the
specific knitting data affecting a production amount of the
knitted fabric during operation, or of knitting data regard-
ing the knitting conditions. The position control data cor-
responding to the winding amount of the knitted fabric is
set such that the position control data changes in syn-
chronization with the change in the production amount
data. Thus, in the position control mode, even when there
is a big change in the production amount of the knitted
fabric, the production amount data is changed on the
basis of a change in the specific knitting data and the
position control data is synchronized with the change in
the production amount data and it is possible to cause
the production amount and the winding amount of the
knitted fabric to coincide with each other. It is, conse-
quently, possible to wind the knitted fabric at an appro-
priate and stable winding tension.

[0013] Preferably, the specific knitting data includes at
least one of knit structure data, stitch number data, knit-

15

20

25

30

35

40

45

50

55

ting timing data and yarn used data and a change in the
production amount data (corresponding to a change in
the specific knitting data) is previously stored and the
change in the production amount data and the change
in the position control data are synchronized. The
changed position control data is then set on the basis of
the change in the specific knitting data allowing a rapid
response and enabling a more appropriate and stable
winding of the knitted fabric.

[0014] In addition, the specific knitting data is set per
one course of a knit structure, that is, per one row in a
lateral direction of the knit structure. Therefore, it is pos-
sible to appropriately and stably wind the knitted fabric
for each course where there is a change in the production
amount of the knitted fabric.

[0015] Preferably, a change in knitting operation data
corresponding to a change in the specific knitting data of
the knitting conditions is previously stored; the knitting
operation data and pre-defined data corresponding to
the production amount data are collated; production
amount data is obtained from matched pre-defined data;
the production amount data is changed by repeating this,
and the position control data is set such that the position
control data changes in synchronization with the change
inthe production amount data. Here, the pre-defined data
is paired with the knitting operation data and has previ-
ously been set as data to be collated with the knitting
operation data. Therefore, the collation of the knitting op-
eration data and the pre-defined data is used instead of
the above correspondence between the change in the
production amount data and the change in the position
control data and it is possible to cause the production
amount and the winding amount of the knitted fabric to
coincide with each other by utilizing the configuration of
an existing device which is not configured with specifica-
tions which allow setting of production amount data, as
it is.

[0016] Preferably, the knitting operation data compris-
es of the rotation speed of the knitting portion. Therefore,
it is possible to more simply set the position control data
with respect to a change in the specific knitting data.
[0017] Preferably, the rotation speed data and the pre-
defined data are collated for each course of a knit struc-
ture. If the rotation speed data has not altered, setting of
the production amount data and the position control data
is kept as it is without obtaining production amount data
corresponding to the matched pre-defined data and syn-
chronizing the production amount data and the position
control data and collation is performed for a next course.
In addition, four types of the pre-defined data are set; the
first is the pre-defined data of an inching speed; the sec-
ond is the pre-defined data of a low speedi.e. lower than
the first data; the third is the pre-defined data of an inter-
mediate speed higher than the first data and the fourth
is the pre-defined data of a high speed i.e. higher than
the third data. Therefore, it is possible to more simply set
the position control data with respect to a change in the
specific knitting data.
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[0018] Any combination of at least two constructions,
disclosed in the appended claims and/or the specification
and/or the accompanying drawings should be construed
as included within the scope of the present invention. In
particular, any combination of two or more of the append-
ed claims should be equally construed as included within
the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In any event, the present invention will become
more clearly understood from the following description
of preferred embodiments thereof, when taken in con-
junction with the accompanying drawings. However, the
embodiments and the drawings are given only for the
purpose of illustration and explanation, and are not to be
taken as limiting the scope of the present invention in
any way whatsoever; the scope is to be determined by
the appended claims. In the accompanying drawings, like
reference numerals are used to denote like parts through-
out the several views, and:

Fig. 1is afrontview of the entirety of a circular knitting
machine according to an embodiment of the present
invention;

Fig. 2 is a block diagram of a winding control portion
6 of a first embodiment;

Fig. 3 is a flowchart showing an operation of the first
embodiment;

Fig. 4 is a block diagram of a winding control portion
6 of a second embodiment; and

Fig. 5is a flowchart showing an operation of the sec-
ond embodiment.

DESCRIPTION OF EMBODIMENTS

[0020] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the drawings, but
embodiments of the present invention are not limited to
these embodiments. Fig. 1 is a front view of the entirety
of a circular knitting machine having an electronic needle
selection function according to a first embodiment of the
present invention. As shown in Fig. 1, a circular knitting
machine includes: a knitting portion 2 which produces a
tubular knitted fabric and a winding portion which in-
cludes a winding mechanism portion 3 which winds the
produced tubular knitted fabric and a winding control por-
tion 6 which controls the winding mechanism portion 3.
A device body including the knitting portion 2 is provided
with a control operation portion 20 for performing data
input to the device, various displays etc.

[0021] InFig. 1, the knitting portion 2 is installed above
abed 22 which is supported by a quantity/number of legs
21. A number of posts 24 are positioned upright on the
bed 22 and a horizontal limb 25 is fixed to upper portions
ofthe posts 24 by connecting parts. Yarn feeding sections
9 are supported by the horizontal limb 25. Below the bed
22, the winding mechanism section 3 is installed. This
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includes: a quantity of pulling rollers 4a which nip and
pull a produced knitted fabric and feed it downwards un-
der tension; a winding roller 4b which winds the knitted
fabric as it is fed through; and a winding servo motor 5
for the roller drive. The control operation section 20 and
an overall control area 8 which controls the entirety of
the circular knitting machine are provided below the bed
22.

[0022] Fig. 2 shows a block diagram of the winding
controlportion 6 found in devices such as those illustrated
in Figure 1. The overall control portion 8 controls the en-
tirety of the circular knitting machine and manages the
setting of knitting and winding conditions together in the
machine. Specific knitting data 14 which affects the pro-
duction amount of a knitted fabric during operation, of
the knitting conditions and production amount data 15
which changes in response to a change in the specific
knitting data 14 are previously stored in the knitting con-
dition setting section 11. The specific knitting data 14 and
the corresponding data relating to the production amount
15 constitute a data file DF.

[0023] The specific knitting data 14 includes at least
one of the following; knit structure data, stitch number
data, knitting timing data and used yarn data. In addition,
all data from the data file DF is read via information trans-
mission units such as a USB, a LAN and the like.
[0024] Position control data 18 which corresponds to
a winding amount of the knitted fabric is set in a winding
condition setting section 17. The position control data 18
changes in synchronization with the production amount
data 15. By reading the data file DF, the position control
data 18 changes in synchronization with the production
amount data 15 which changes on the basis of an alter-
ation to the specific knitting data 14. The position control
data 18 is inputted per one course of a knit structure so
as to correspond thereto.

[0025] The knitting portion 2 in Fig. 1 rotates the cylin-
der in the knitting portion 2 which includes a quantity of
knitting needles. These needles are driven/slid into nee-
dle grooves (not shown) by way of a main motor 7 and
in accordance with the knitting conditions set for the de-
sired knitted fabric. The yarns are fed from the yarn feed-
ing portions 9 to the knitting needles and helically stacks
stitches to produce a tubular knitted fabric. The main mo-
tor 7 which rotates the cylinder of the knitting portion 2
is controlled to drive at a predetermined rotation speed
by the overall control portion 8, for example, through fre-
quency control by an inverter.

[0026] The winding control portion 6 in Fig. 2 includes
awinding servo driver 10 which is positioned in the wind-
ing mechanism portion 3 in Fig. 1, the overall control por-
tion 8, and a knitting portion rotation detection portion
(rotary encoder) 12 which is situated in the winding mech-
anism portion 3 in Fig. 1 and detects a rotation speed of
the cylinder by the main motor 7 (which drives the cylinder
and are connected to the winding mechanism portion 3
and a gear ring disposed within the bed).

[0027] The winding servo driver 10 performs a PWM
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control output (shown by c) with respect to the winding
servo motor 5 to perform PWM control of the winding
servo motor 5, and controls arotation angle of the winding
servo motor 5 by providing, to the winding servo motor
5, an output pulse number for a command pulse synchro-
nized with a rotation angle of the cylinder (a knitting por-
tion rotation detection signal shown by e) driven by the
main motor 7 which is inputted from the knitting portion
rotation detection portion 12. In addition to these motor
control/PWM control output portions and knitting portion
rotation detection signal input, the winding servo driver
10includes, a serial communication for the overall control
portion, a feedback current detection between the wind-
ing servo driver 10 and a later-described winding servo
motor 5, as well as a motor rotation angle input portion,
which is not shown.

[0028] In a position control mode, control is performed
in which the winding servo motor 5 in Fig. 2 is rotated at
a constant rotation angle (a motor rotation signal shown
by b) with respect to rotation of the cylinder of the knitting
portion. In this position control, the rotation angle of the
winding servo motor 5 is controlled with high accuracy
while constant winding tension is maintained. Thus, it is
possible to constantly wind a knitted fabric in the same
production amount and at a stable winding tension, since
there is no change to influence the mechanical load to a
gear, the roller or the like of the winding mechanism por-
tion 3.

[0029] The overall control portion 8 transmits position
control data (shown by d), corresponding to the knit struc-
ture data of the current course, to the winding servo driver
10. The winding servo driver 10 performs a PWM control
output corresponding to the position control data, with
respect to the winding servo motor 5, thereby performing
motor control (shown by c) with the position control data
and current of the winding servo motor 5 in the position
control mode.

[0030] When the specific knitting data 14 for a partic-
ular knitting condition is read, the overall control portion
8 controls an actuator (which is not shown) stitching, tim-
ing, a striper and the like of knitting portion 2 and the
electric power supplied to the device.

[0031] Hereinafter, an operation of the winding control
device of the first embodiment having the above config-
uration will be described. Fig. 3 is a flowchart showing
the operation. As a preliminary step before entering the
flowchart, for example, a data file DF is created per one
course of a knit structure. The data file DF of the specific
knitting data 14 and the corresponding production
amount data 15 described above is previously stored in
the overall control portion 8.

[0032] First, the data file DF in the overall control por-
tion 8 is read (step S1). Then, operation is started, and
production of a knitted fabric is started under knitting con-
ditions including the read knit structure (step S2). There-
after, the device reads the production amount data which
is inputted so as to correspond to the knit structure data
of the present course (step S3) and synchronizes the
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read production amount data and the position control da-
ta, the obtained position control data is outputted to the
servo driver 10, the rotation angle of the winding servo
motor 5 is controlled, and the device causes execution
to be performed in a winding amount corresponding to
the position control data (step S4), and proceeds to step
S3. Since the production amount data is set per one
course of the knit structure, the production amount data
is read per course and executed. Then, steps S3 and S4
are repeated until stop of operation.

[0033] The overall control portion 8 can be equipped
with a compensation program which provides a com-
mand to the winding mechanism portion 3 to increase/de-
crease a winding amount (earlier or later by several puls-
es) in order to compensate for a difference between a
production amount and a winding amount of a knitted
fabric. Such differences can be caused by the magnitude
of a change in the production amount of the knitted fabric
which is caused when the winding amount is in-
creased/decreased simultaneously with a change in the
knit structure or the like; and timing when the servo driver
10 receives the position control data.

[0034] As described above in the first embodiment, in
the position control mode, control is performed in which:

* the production amount data is changed in response
to a change in the specific knitting data which affects
a production amount of a knitted fabric during oper-
ation, of the knitting data regarding the knitting con-
ditions;

* the position control data corresponding to the wind-
ing amount of the knitted fabric is set so as to be
synchronized with the change in the production
amount data. Thus, even when a change in the pro-
duction amount of the knitted fabric is great, in the
position control mode which less affects the quality
of aknitted fabric, a change in the production amount
data is immediately obtained from a change in the
specific knitting data and the position control data is
synchronized with the change in the production
amount data. In this way, it is possible to cause the
production amount and the winding amount of the
knitted fabric to coincide with each other. Therefore,
it is possible to wind the knitted fabric at an appro-
priate and stable winding tension without stopping
device operation. In addition, itis possible to respond
to a complicated change in the knitting conditions.

[0035] Next, a winding control device of a second em-
bodiment will be described. Regarding the overall control
portion 8, unlike the first embodiment in which the overall
control portion 8 directly synchronizes the production
amount data 15 and the position control data 18 to sub-
stantially simultaneously perform control of knitting con-
dition setting and control of winding condition setting, in
the second embodiment, an existing device to which pro-
duction amount data does not correspond is utilized as
it is, and control of knitting condition setting and control
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of winding condition setting are separately performed.
[0036] Fig. 4 shows a diagram of the winding control
portion 6 in the device of the second embodiment. The
overall control portion 8 controls the entirety of

e the circular knitting machine and the specific knitting
data 14 which affects a production amount of a knit-
ted fabric during operation and

* theknitting conditions and knitting operation data 16.
This alters in response to a change in the specific
knitting data 14, such as rotation speed data of the
knitting portion 2 and of the knitting conditions pre-
viously stored in the knitting condition setting portion
11. The rotation speed data 16 is composed of nu-
merical values which can be altered and created
quickly and easily. The specific knitting data 14 and
the rotation speed data 16 constitute a data file DF.

[0037] The position control data 18 corresponding to
a winding amount of a knitted fabric is set in the winding
condition setting portion 17. By reading the data file DF,
a position control data collation portion 19 collates the
rotation speed data 16 and predefined data 30 per one
course of the knit structure to obtain the production
amount data 15 corresponding to the matched prede-
fined data 30, the production amount data 15 is changed
by repeating this, and the position control data 18 chang-
es in synchronization with this change. In this manner,
the position control data 18 is seton the basis of a change
in the specific knitting data 14.

[0038] The existing device is able to cause knitting data
such as knit structure data of knitting conditions to be
inputted and read in knitting condition setting and to ex-
ecute knitting. However, the existing device is not con-
figured with specifications which allow production
amount data to be inputted and read to execute winding
as in the first embodiment. Since winding condition set-
ting is performed in other control, in order to allow the
existing device to execute this, capital investment, for
example in the development of software to create and
read software etc. and the extension of a circuit is re-
quired. However, the configuration of the existing device
is utilized in the second embodiment as it is.

[0039] In addition, regarding the specific knitting data,
for example, the knit structure data or such like has a
large data volume and it is difficult to collate such data;
it also takes time and effort to create pre-defined data.
Thus, in the second embodiment, although it is difficult
torespondto acomplicated change in knitting conditions,
collation of the predefined data and the knitting operation
data such as the rotation speed data of the knitting portion
is used instead of the correspondence between the pro-
duction amount data and the position control data, the
existing device is simply used as itis, and the production
amount and the winding amount of the knitted fabric are
caused to coincide with each other.

[0040] When the rotation speed of the knitting portion
2 is not equal to or lower than a predetermined speed,
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depending on the knitting conditions such as a knit struc-
ture, the number of stitches, knitting timing, yarn used
etc. which constitute the specific knitting data, knitting
cannot be performed without defect, or the actuator, au-
tomatic stitching, automatic timing control, the striper etc.
cannot be operated. Thus, the existing device is config-
ured with specifications which allow the rotation speed
data to be inputted to a data file, and the rotation speed
data changes in response to a change in the specific
knitting data, which responds to a change in a production
amount of a knitted fabric. The other configuration is the
same as the first embodiment.

[0041] Fig. 5is aflowchart showing an operation of the
second embodiment. As a preliminary step before enter-
ing the flowchart, a data file DF is created per one course
of a knit structure. The data file DF of the specific knitting
data 14 and the corresponding rotation speed data 16
described above is previously stored in the overall control
portion 8.

[0042] First, the overall control portion 8 is caused to
read the data file DF (step T1). Then, operation is started,
and production of a knitted fabric is started under knitting
conditions including the read knit structure (step T2).
[0043] Thereafter, the device reads the rotation speed
data corresponding to the knit structure data of the
present one course (step T3) and confirms whether the
rotation speed data has changed from the rotation speed
data of the last course in response to a change in the
specific knitting data 14 (step T4). If the rotation speed
data has not changed, the device does not change the
production amount data and the position control data
(step T7-2) and proceeds to step T3. If the rotation speed
data has changed, the device performs collation to de-
termine whether the rotation speed data is predefined
data which is set as "high speed" (step T5-1). If the ro-
tation speed data is "high speed", the device obtains the
production amount data corresponding to the predefined
data (step T6-1). Similarly, the device performs collation
to determine whether the rotation speed data is prede-
fined data whichis set as "intermediate speed", "inching",
or "low speed" (step T5-2, T5-3, or T5-4), and if matched,
the device obtains the corresponding production amount
data (step T6-2, T6-3, or T6-4).

[0044] Thereafter, the device synchronizes the ob-
tained production amount data and the position control
data, the obtained position control data is outputted to
the servodriver 10, the rotation angle of the winding servo
motor 5 is controlled, and the device causes execution
to be performed in a winding amount corresponding to
the position control data (step T7-1), and proceeds to
step T3. It should be noted that if the rotation speed data
does not belong to any rotation speed data, that is, if
there is data abnormality, the device does not change
the production amount data and the position control data
(step T7-2) and proceeds to step T3. The rotation speed
datais read per course, and steps T3to T7-1 or T7-2 are
repeated until stop of the knitting machine. As described
above, the position control data changes in synchroniza-
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tion with a change in the production amount data.
[0045] As described above, in the second embodi-
ment, the collation of the predefined data and the knitting
operation data (rotation speed data) is used instead of
the correspondence between the production amount da-
ta and the position control data in the first embodiment,
whereby the production amount and the winding amount
of the knitted fabric are caused to coincide with each
other by simply utilizing the configuration of the existing
device as it is.

[0046] As described above, in the present invention,
even when the production amount of the knitted fabric
greatly changes during operation, in the position control
mode which less affects the quality of a knitted fabric, it
is possible to wind the knitted fabric at an appropriate
and stable winding tension without stopping the device.
[0047] Although the preferred embodiments have
been described above with reference to the accompany-
ing drawings, those skilled in the art will readily conceive
various changes and modifications within the framework
of obviousness upon the reading of the specification
herein presented of the present invention. Accordingly,
such changes and modifications are, unless they depart
from the scope of the present invention as delivered from
the claims annexed hereto, to be construed as included
therein.

[Reference Numerals]
[0048]

circular knitting machine

knitting portion

winding mechanism portion

winding roller

winding servo motor

winding control portion

overall control portion

11 knitting condition setting portion

14  specific knitting data

15 production amount data

16 knitting operation data (rotation speed data)
17  winding condition setting portion

18 position control data

19 position control data collation portion
30 predefined data

DF datafile

OO WN -

(oo}

Claims

1. A winding control method for a circular knitting ma-
chine which winds a tubular knitted fabric produced
by a knitting portion on the basis of set knitting con-
ditions for the knitted fabric, by a winding mechanism
portion including a winding roller and a winding servo
motor for roller drive and controls the winding mech-
anism portion by a winding control portion, the meth-
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od comprising:

providing a position control mode in which con-
trol is performed by the winding control portion
such that winding is performed in a winding
amount corresponding to position control data;
and

changing production amount data, in the posi-
tion control mode, in response to a change in
specific knitting data which affects a production
amount of the knitted fabric during operation, of
the knitting conditions, and setting the position
control data corresponding to the winding
amount of the knitted fabric such that the posi-
tion control data changes in synchronization
with the change in the production amount data.

The winding control method for the circular knitting
machine as claimed in claim 1, wherein

the specific knitting data includes at least one of knit
structure data, stitch number data, knitting timing da-
ta, and used yarn data, and

a change in the production amount data correspond-
ing to a change in the specific knitting data is previ-
ously stored, and the changed position control data
is set on the basis of the change in the specific knit-
ting data.

The winding control method for the circular knitting
machine as claimed in claim 2, wherein the specific
knitting data is set per one course of a knit structure.

The winding control method for the circular knitting
machine as claimed in claim 1, wherein a change in
knitting operation data corresponding to a change in
the specific knitting data of the knitting conditions is
previously stored, the knitting operation data and
predefined data corresponding to the production
amount data are collated, production amount data
is obtained from matched predefined data, the pro-
duction amount data is changed by repeating this,
and the position control data is set such that the po-
sition control data changes in synchronization with
the change in the production amount data.

The winding control method for the circular knitting
machine as claimed in claim 4, wherein the knitting
operation data is rotation speed data of the knitting
portion.

The winding control method for the circular knitting
machine as claimed in claim 5, wherein the rotation
speed data and the predefined data are collated per
one course of a knit structure, and if the rotation
speed data has not changed, setting of the produc-
tion amount data and the position control data is kept
as itis without obtaining production amount data cor-
responding to matched predefined data and syn-



13 EP 2918 713 A1

chronizing the production amount data and the po-
sition control data, and collation is performed for a
next course.

The winding control method for the circular knitting
machine as claimed in claim 5 or 6, wherein four
types of the predefined data are set, first data is pre-
defined data of an inching speed, second data is
predefined data of a low speed lower than the first
data, third data is predefined data of an intermediate
speed higher than the first data, and fourth data is
predefined data of a high speed higher than the third
data.

A circular knitting machine which winds a tubular
knitted fabric produced by a knitting portion on the
basis of set knitting conditions for the knitted fabric,
by a winding mechanism portion including a winding
roller and a winding servo motor for roller drive; and
comprises a winding control device configured to
control the winding mechanism portion by a winding
control portion, wherein the winding control portion
is configured

to provide a position control mode in which control
is performed such that winding is performed in a
winding amount corresponding to position control
data,

to change production amount data in response to a
change in specific knitting data which affects a pro-
duction amount of the knitted fabric during operation,
of the knitting conditions, and

to set the position control data corresponding to the
winding amount of the knitted fabric such that the
position control data changes in synchronization with
the change in the production amount data.
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Fig. 5
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