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Description
Field of the Invention

[0001] The invention relates to the setup of top tension
devices on a flat knitting machine.

Background Art

[0002] In flat knitting machines, a large number of top
tension devices (upper tensioning biasing devices) are
equipped to apply tension to yarns from yarn packages
and to supply the yarns to side tension devices, to positive
yarn feeding devices, or directly to carriers (see Patent
document 1: JP H08-3844A). A flat knitting machine has,
for example, about twenty top tension devices, and there-
fore, a knitting shop having a large number of flat knitting
machines has a considerably large number of top tension
devices.

[0003] When an electrically controllable disc, rollers,
or the like is provided in a top tension device, tension can
be applied to a yarn controllably. For example, when a
disc cramps a yarn and when the pressure from the disc
to the yarn is controlled, the tension is controlled. Simi-
larly, when rollers of a yarn are driven by a motor and
when the torque applied to the rollers is controlled, the
tension can be controlled. However, even if the pressure
from the disc or the torque to the rollers is made constant,
different yarns make the applied tension change.
[0004] The suitable tension to be applied by a top ten-
sion device is dependent upon and changes according
to a yarn feeding route to a carrier for the yarn. Further,
the yarn feeding routes change according to respective
top tension devices. Therefore, it is troublesome to set
tension for a large number of top tension devices.

Prior Document
Patent Document

[0005] Patent Document 1: JP H08-3844A

[0006] Prior art document US 2006/01848267 A1 dis-
closes a yarn feeder system which includes a plurality of
yarn feeders combined into one group. In the trial mode,
the yarn feeders operate in an individually tension-con-
trolled manner on the basis of a specified yarn tension
value. The yarn feed quantities or yarn speeds that result
from this at the various yarn feeders are reported to a
central unit. From the reported yarn speeds, the central
unit calculates a group average and sends this to the
yarn feeders as a specified value for subsequent opera-
tion.

[0007] FromdocumentWO 2016/142901 A1 a method
and a system is known for managing and controlling the
feeding of at least one thread to a textile machine as a
function of the operating step of the latter in the produc-
tion of a product orin the processing of such thread, such
production or processing providing for a succession of
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said steps corresponding to the obtainment of various
parts of the same product or different treatments of such
thread, the latter being fed to said machine by a corre-
sponding feeder device at a constant tension and/or
speed and/or controlled by a sensor which monitors the
sliding or any of the inherent characteristics thereof such
as tension, speed, diameter, quantity and color, said sen-
sor and/or feeder being controlled by setting and control
means which set the operation thereof, said setting and
control means receiving synchronization signals from the
machine and detecting - according to the latter - the afore-
mentioned operating steps and thus the processing
progress status of a product or production process, said
setting of the operation being programmed as a function
of said operating steps.

Summary of the Invention
Object of the Invention

[0008] The object of the invention is to set tension au-
tomatically for top tension devices that apply electrically
controllably tension to yarns.

Means for Achieving the Object

[0009] This and other objects are met by set-up meth-
ods stated in claims 1 to 3. A preferred embodiment of
the set-up methods is defined in claim 4.

[0010] The mentioned objectand otherobjects are also
solved by a set-up system having the features of claim 5.
[0011] According to the invention, when the species of
yarn is changed, for the top tension devices that apply
electrically adjustable tension to yarns, the setup of the
torque is automatically changed. The invention is partic-
ularly efficient when a large number of the top tension
devices are used. In addition, yarns of the same species
may be regarded as the same yarn, however, there are
cases where the same species of yarns have different
characteristics due to changes in the temperature, hu-
midity, and the production lot. In such cases, when tem-
perature, humidity, or the production lot changes, it is
preferable to measure the input value to the adjusting
member once more.

[0012] Preferably, in said setup step, said input value
is corrected based on a species of a yarn feeding object
to which said each yarn is fed by the top tension device
atan upper stream position of the carrier along a direction
of yarn feeding, the number of eyelets (yarn guide) which
said each yarn passes through in said each yarn feeding
route, and the degree of bending of said each yarn in
said each yarn feeding route. The tension to be applied
by the top tension device is dependent upon the yarn
feeding route. However, according to the above construc-
tion, the input value is corrected according to the ele-
ments in the yarn feeding route and may be transformed
to the setup value.

[0013] Preferably, said input value is measured for



3 EP 3 754 078 B1 4

each of plural yarn feeding speeds, and the controller of
the flat knitting machine corrects the setup value during
knitting, based upon the yarn feeding speed from the top
tension device. As a result, adequate tension is applied
according to the knitting speed, and disturbance in the
fabric sizes is prevented.

[0014] Preferably, in the measuring step, said each
yarn is fed through the adjusting member and a tension
sensor to a drawing member, the adjusting member ap-
plies tension to said each yarn, the drawing member
draws said each yarn, and the input value to the adjusting
member is measured when the tension applied to said
each yarn, measured by the tension sensor, is a desired
value. If a dedicated measuring device having the above
construction is used, the input value can be measured
without using a flat knitting machine, as defined in claim
1. And therefore, knitting machines have not to be halted
during the measurement. Therefore, knitted fabrics are
produced more efficiently. If without using the dedicated
measuring device, the tension sensor is provided be-
tween the top tension device and a side tension device,
a positive yarn feeding device, or the like, the drawing
member is provided at a downstream position of the car-
rier, and then, the input value to the adjusting member
can be measured on a flat knitting machine and without
actual knitting, as defined in claim 3.

[0015] According to an embodiment, a correction
amount for each element in the yarn feeding route is re-
trieved and added. However, a correction amount for the
entire yarn feeding route may be measured. This correc-
tion is also a correction corresponding to elements in the
yarn feeding route. For example, the drawing speed of
the yarn and the tension in the vicinity of the outlet of the
top tension device are made constant, and the necessary
inputvalue to the adjusting memberis measured foreach
yarn feeding route. Then, the difference from an input
value to a standard top tension device is stored as a
correction amount for each yarn feeding route. Even
when the species of the yarn is changed, this correction
amount for each yarn feeding route is usable, for exam-
ple, without alteration.

Brief Description of the Drawings
[0016]

[Fig. 1] A block diagram of a top tension device used
in an embodiment.

[Fig. 2] A schematic view of a measuring step ac-
cording to the embodiment.

[Fig. 3] A schematic view of an input value table for
top tension devices according to the embodiment.
[Fig. 4] A schematic view indicating the setup of top
tension devices on a flat knitting machine according
to the embodiment.

[Fig. 5] A flowchart indicating the setup algorithm of
top tension devices according to the embodiment.
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Features for carrying out the Invention

[0017] The best embodiment for carrying out the in-
vention will be described.

Embodiment

[0018] Figs. 1 to 5 indicate an embodiment. Fig. 1 in-
dicates an example of the top tension device 2; indicated
by 4 are a pair of dies that cramp a yarn and apply pres-
sure. Indicated by 6 is a driver for driving the dies 4 so
as to adjust the pressure, and indicated by 7 is an input
port for inputting an electrical input to the driver 6. The
whole from the dies 4 to the port 7 are referred to as an
adjusting member 8. Instead of the dies 4, the yarn 10
may be braked by rollers in contact with the yarn, and
the mechanism for the tension adjustment is arbitrary.
Further, indicated by 11 is an eyelet for guiding the yarn.
In addition, when a tension sensor 12 is provided in the
top tension device 2, input values to an adjusting member
shown in Fig. 2 can be measured. However, if all top
tension devices 2 are provided with the tension sensors
12, the present invention reduces practical utility. There-
fore, the tension sensors may be provided in a part of
the top tension devices 2, when the sensors are provided.
When a top tension device 2 is used to measure the ten-
sion on a flat knitting machine 20, the correction amounts
corresponding to elements in the yarn feeding route used
in the measurement are subtracted, and correction
amounts corresponding to the elements in the yarn feed-
ing route for each top tension device 20 are added.

[0019] Fig. 2 indicates the measurement of input val-
ues to the adjusting member. A yarn 10 is supplied from
a yarn source such as an yarn package 16 or the like, to
a drawing member 14, through an adjusting member 9
and the tension sensor 12. The adjusting member 9 may
be the same as the adjusting member 8 in the top tension
device 2 or a similar one, such as a version having a
higher precision. The tension sensor 12 measures the
tension applied to the yarn 10. The drawing member 14
has a pair of rollers for cramping the yarn and draws the
yarn by driving the rollers. The adjusting member 9, the
tension sensor 12, and the drawing member 14 are an
example of a dedicated measuring means. Further, the
top tension device 2 in Fig. 1 in combination with the
tension sensor 12 is an example of the measuring means
that functions as a top tension device on a flat knitting
machine. For each drawing speed of the yarn by the
drawing member 14, an input value to the adjusting de-
vice 9 is measured when the tension measured by the
tension sensor 12 becomes a desired value, and the
measured value is stored in a memory not shown. As a
result, data for tables 26 shown in Fig. 3 are obtained.
One table is provided for one drawing speed of a yarn,
and preferably, input values for respective desired ten-
sions are stored for respective drawing speeds. Instead
of tables 26 for respective drawing speeds, the yarn may
be drawn with a slight speed and the input value to the
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adjusting member 9 is measured when a desired tension
is achieved.

[0020] Fig. 4 indicates setup of the top tension devices
2 on the flat knitting machine 20 according to the embod-
iment. Indicated by 30 are, for example, a pair of needle
beds, and 32 is a carriage manipulating needles on the
needle beds 30. Indicated by 34 is a stand over the needle
beds 30 and supports the top tension devices 2 and yarn
packages not shown. At both side ends of the needle
beds 30, for example, there are provided positive yarn
feeding devices 40 and side tension devices 42. The top
tension devices 2 draw yarns from the yarn packages,
apply tensionto the yarns, and supply them to the positive
yarn feeding devices 40 or the side tension devices 42.
Further, the positive yarn feeding devices 40 and the side
tension devices 42 supply the yarns to carriers 44, and
the carriers 44 supply the yarns to needles on the needle
beds 30. In the yarn feeding routes, there are eyelets for
changing the directions of the yarns, and therefore, the
eyelets apply friction to the yarns.

[0021] The flat knitting machine 20 is provided with a
controller 22. Indicated by 24 is the main controller, 25
is a carriage controller, and 26 to 28 are tables. The table
26 stores data shown in Fig. 3, the table 27 stores ele-
ments in the yarn feeding route for each top tension de-
vice 2. In addition, the data with respect to the elements
in the yarn feeding routes may be generated based upon
the knitting data or may be inputted by a user from the
controller 22.

[0022] The table 28 stores a correction amount for
each element in the yarn feeding routes. For example, it
stores an additional tension amount for an eyelet in the
yarn feeding routes, correction amounts on the basis of
intermediate yarn feeding objects between the carriers
44 and the top tension devices 2, and correction amounts
on the basis of bending angles of the yarns in the yarn
feeding routes.

[0023] As upstream side yarn feeding objects, Fig. 4
indicates the positive yarn feeding devices 40 and the
side tension devices 42. The positive yarn feeding de-
vices 40 feed yarns through a gap between a pair of roll-
ers and control the rotation number of the rollers so as
to feed desired lengths of yarns. The side tension devices
42 apply tension to the yarns and further work as buffers
of yarns. In addition, the positive yarn feeding devices
40 and the side tension devices 42 are different in the
suitable yarn tension to be applied from the top tension
devices 2. Without the positive yarn feeding devices 40
nor the side tension devices 42, yarns may be directly
supplied to the carriers 44 from the top tension devices
2. In this case, the correction amount with respect to the
direct yarn feeding is stored in the table 28.

[0024] While not shown in the drawings, there are plu-
ral eyelets between a top tension device 2 and a carrier
44, and the yarn is bent by the eyelets. Since the eyelets
apply friction to a yarn, an additional amount of tension
per eyelet is stored in the table 28. Further, when a yarn
is bentatan eyelet, additionaltension is necessary. Since
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the bending angle of a yarn at an eyelet can be consid-
ered from 180 degrees (no bending) to 90 degrees, ad-
ditional amounts of tension on the basis of the bending
angle are stored. For example, the additional amount is
stored at 9 stages and increases by 0.4 g per 10 degrees
when approaching 90 degrees. Further, since thick yarns
increase tension loss by the eyelets and so on, it is pref-
erable to store correction amounts on the basis of the
thickness of the yarns (for example, three stages in the
thickness of under 0.2 mm, down to 0.2 mm and up to
0.8 mm, and over 0.8 mm) are further stored.

[0025] The main controller 24 calculates yarn feeding
speed from the top tension devices 2 on the basis of
knitting information, such as the speed of the carriage,
the species of push knitting or pull knitting, and consumed
loop length. The main controller 24 performs the following
processing for each top tension device 2 in use. Retriev-
ing elements in the yarn feeding routes from the table
27, and calculates the basic tension with reference to the
table 28, according to the species of the yarn feeding
object of the positive yarn feeding devices 40 or the side
tension devices 42. Further with reference to the table
28, retrieving a correction amount for tension for each
element, and corrects the basic tension. In addition, with
reference to the table 26 according to the yarn feeding
speed, the main controller retrieves the setup value for
the top tension device 2 with respect to the desired ten-
sion and sets the adjustmentmember 8 for the top tension
device 2.

[0026] The setup algorithm of the top tension devices
according to the embodiment is shown in Fig. 5. As a
preparation, correction amounts for elements in the yarn
feeding routes are determined and are stored in the table
28. Yarns for knitted fabrics change from a season to
another season, and a large number of new species of
yarns are used in one season. Therefore, data necessary
for the table 26 for one species of yarn are measured by
once and they are implemented to the tables 26 in plural
flat knitting machines 20. In step S 1, the input values to
the adjusting member for applying desired tension to a
yarn are measured for respective yarn feeding speeds
and are stored. Here, the ambient temperatures and hu-
midities may change the characteristics of yarns and
thus, may change the suitable input values. Therefore,
it is preferable to coincide the environment where the
input values to the adjusting member are measured and
the environment where the flat knitting machines work.
In addition, the characteristics of a yarn may change ac-
cording to the production lot of the yarn, it is preferable
to measure once more the data in the table 26 when the
production lot is changed, if necessary.

[0027] In step S2, the yarn feeding routes for respec-
tive top tension devices 2 are stored in the table 27. The
order to carry out the steps S 1 and S2 is arbitrary. In
step S3, with reference to the correction amounts stored
in the table 28 and the yarn feeding routes stored in the
table 27, the setup values for the adjusting members 8
in respective top tension devices 2 are determined. In
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addition, it is not necessary to perform the step S3 re-
peatedly during knitting. Changing amounts correspond-
ing to yarn feeding speeds may be stored in the main
controller 24 or in a table not shown, and the setup values
may be changed on the basis of the changing amount
corresponding to yarn feeding speeds.

[0028] The detailed process in step S3 is indicated by
steps S3a to S3d. In step S3a, the elements in the yarn
feeding route are retrieved from the table 27. The ele-
ments in the yarn feeding route are, for example, the
eyelets and the bending angle of the yarn therein, the
species of the first yarn feeding object from the top ten-
sion device, such as a positive yarn feeding device or a
side tension device, the direction of knitting of push knit-
ting or pull knitting, and so on. In step S3b, correction
amounts for respective elements in the yarnfeeding route
are retrieved from the table 28 and are added to a total
correction amount. In step S3c, a subtable corresponding
to the yarn feeding speed in the table 26 for each yarn
is referred to, and a setup value for a desired tension is
retrieved. For example, the table 26 in Fig. 3 includes
three subtables corresponding to three yarn feeding
speeds. Here itis preferable to store the retrieved setup
value. In step S3d, the setup value retrieved in step S3c
and the total correction amount gotten in step S3b are
added to the setup value of the top tension device.
[0029] Knitting speed is frequently changed during
knitting. In this case, steps S3a to S3d may be re-exe-
cuted. However, it is preferable to re-execute only step
S3c to calculate the change in the setup value from that
at an old yarn feeding speed before the speed change.
And, when the change is added to the old setup value
before the change, a new setup value for the new yarn
feeding speed is resultant. During knitting, the direction
of knitting of push knitting or pull knitting may be changed.
In this case, the change in the correction amounts ac-
cording to the direction of knitting is calculated from the
table 28, and the calculated change is added to the setup
value before the change in order to get a new setup value
after the change.

[0030] When using a new species of yarn, the data for
the table 26 are enough to be measured by once for a
large number of top tension devices 2, and therefore, the
embodimentis very efficient. By the way, when every top
tension device 2 is provided with a tension sensor 12,
the invention is not needed to be carried out. However,
this needs a large number of tension sensors.

[0031] The embodiment has the following advanta-
geous effects, in addition to the above:

All top tension devices are uniformly set for a yarn to be
used. Therefore, stitch sizes in knitted fabrics are made
uniform between different carriers 44. Further, the stitch
sizes are made uniform between flat knitting machines 2.
[0032] Kbnitted fabrics with higher quality can be knitted
when the setup values for tension are corrected not only
on yarn feeding speeds but also on knitting start, knitting
stitches at edges of a knitted fabric, the species of push
knitting or pull knitting, and so on. These corrections are
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made by feedforward control based upon the knitting in-
formation, and the tension is kept constant without a de-
lay resulting in feedback control.

[0033] When the setup values to the adjusting mem-
bers 8 of the top tension devices 2 are made not uniform
and changed according to carriers 44, the stitch sizes
can be positively controlled.

List of Symbols

[0034]

2 top tension device
4 die

6 driver

7 input port

8,9 adjusting member
10 yarn

11 eyelet

12 tension sensor

14 drawing member
16 yarn package

20 flat knitting machine
22 controller

24 main controller

25 carriage controller
26-28 table

30 needle bed

32 carriage

34 stand

40 positive yarn feeding device
42 side tension device
44 carrier

Claims

1. Asetup method oftop tension devices (2) which have
adjusting members (8,9) for applying electrically
controllable tension to yarns (10) and are provided
on a flat knitting machine (20), being characterized
in that

a measuring step (S1), performed outside a flat
knitting machine (20), for measuring and storing
an input value for each yarn (10) to an adjusting
member (9) for applying a desired tension to said
each yarn (10) is performed,

wherein said each yarn (10is fed to and drawn
by a drawing member (14) through a tension
sensor (12) and the adjusting member (9),
wherein the drawing member (14), the tension
sensor (12), and the adjusting member (9) are
provided out of the flat knitting machine (20),
wherein said input value to the adjusting mem-
ber (9) is measured with a dedicated measuring
device when the tension to said each yarn (10)
is a desired value, and
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wherein said input value is stored,

that a step (S2) for storing elements (11,40,42)
that contact or influence said each yarn (10) in
each yarn feeding route from a top tension de-
vice (2) to a carrier (44) of said each yarn (10)
and comprise: species of yarn feeding objects
(40,42), atan upper stream position of the carrier
(44) along a direction of yarn feeding, to which
said each yarn (10) is fed by the top tension de-
vice (2); the number of eyelets (11) through
which said each yarn (10) passes in each yarn
feeding route; and a degree of bending said
each yarn (10) by the eyelets (11) in said each
yarn feeding route is performed, and

that a setup step (S3) for correcting said input
value on the basis of the elements (11,40,42) in
order to transform said input value to a setup
value for the adjusting members (9) in each yarn
feeding route and applying the setup value to
the adjusting member (9) in each yarn feeding
route by a controller (22) in the flat knitting ma-
chine (20) is performed.

Asetup method of top tension devices (2) which have
adjusting members (8,9) for applying electrically
controllable tension to yarns (10) and are provided
on a flat knitting machine (20), being characterized
in that

a measuring step (S1), performed inside a flat
knitting machine (20) for measuring and storing
aninputvalue for each yarn (10) to one adjusting
member (8) for applying a desired tension to said
each yarn (10) is performed,

wherein said each yarn (10) is fed to and drawn
by the flat knitting machine (20) through a ten-
sion sensor (12) and the adjusting member (8),
wherein the tension sensor (12) and the adjust-
ing member (8) are provided at an upper stream
position of eyelets (11) on the flat knitting ma-
chine (20),

wherein said input value to the adjusting mem-
ber (8) is measured with a dedicated measuring
device when the tension of said yarn (10) is a
desired value, and

wherein said input value is stored,

that a step (S2) for storing elements (11,40,42)
that contact or influence said each yarn (10) in
each yarn feeding route from a top tension de-
vice (2) to a carrier (44) of said each yarn (10)
and comprise: species of yarn feeding objects
(40,42), atan upper stream position of the carrier
(44) along a direction of yarn feeding, to which
said each yarn (10) is fed by the top tension de-
vice (2); the number of eyelets (11) through
which said each yarn (10) passes in each yarn
feeding route provided at downstream positions
of the tension sensor (12) and the adjusting
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member (8); and a degree of bending of said
each yarn (10) by the eyelets (11) in said each
yarn feeding route is performed, and

that a setup step (S3) for correcting said input
value on the basis of the elements (11,40,42) in
order to transform said input value to a setup
value for the adjusting members (8) in each yarn
feeding route and applying the setup value to
the adjusting member (8) in each yarn feeding
route by a controller (22) in the flat knitting ma-
chine (20) is performed.

A setup method of top tension devices (2) which have
adjusting members (8,9) for applying electrically
controllable tension to yarns (10) and are provided
on a flat knitting machine (20), being characterized
in that

a measuring step (S1), performed inside the flat
knitting machine (20), for measuring and storing
aninputvalue foreach yarn (10) to one adjusting
member (8) for applying desired tension to said
each yarn (10) is performed,

wherein said each yarn (10) is fed to and drawn
by the drawing member (14) through a tension
sensor (12) and the adjusting member (8),
wherein the tension sensor (12), and the adjust-
ing member (8) are provided at an upper stream

position of eyelets (11) of the flat knitting ma-
chine (20), and the drawing member (14) is pro-
vided at a downstream position of a carrier of
the flat knitting machine (20),

wherein said input value to the adjusting mem-
ber (8) is measured with a dedicated measuring
device, when the tension to said each yarn (10)
is a desired value, and

wherein the input value is stored,

that a step (S2) for storing elements (11,40,42)
that contact or influence said each yarn (10) in
each yarn feeding route from a top tension de-
vice (2) to a carrier (44) of said each yarn (10)
and comprise: species of yarn feeding objects
(40,42), atan upper stream position of the carrier
(44) along a direction of yarn feeding, to which
said each yarn (10) is fed by the top tension de-
vice (2); the number of eyelets (11) through
which said each yarn (10) passes in each yarn
feeding route provided at downstream positions
of the tension sensor (12) and the adjusting
member (8); and a degree of bending of said
each yarn (10) by the eyelets (11) in said each
yarn feeding route is performed, and

that a setup step (S3) for correcting said input
value on the basis of the elements (11,40,42) in
order to transform said input value to a setup
value for the adjusting member (8) in each yarn
feeding route and applying the setup value to
the adjusting member (8) in each yarn feeding
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route by a controller (22) in the flat knitting ma-
chine (20) is performed.

The setup method of the top tension devices (2) ac-
cording to one of claims 1 to 3, being characterized
in that, in said measuring step (S1), said input value
is measured for each of plural yarn feeding speeds,
and characterized by a speed compensation step
(S3c) where the controller (22) of the flat knitting ma-
chine (20) corrects the setup value during knitting,
based upon yarn feeding speed from the top tension
devices (2), calculated by the controller (22).

A setup system of a flat knitting machine (20) having
top tension devices (2) which have adjusting mem-
bers (8,9) for adjusting tension to yarns (10) accord-
ing to an electrical input, and

the setup system comprises: a measuring
means for determining an input value for each
yarn (10) to the adjusting member (8) for apply-
ing desired tension to said each yarn (10),
wherein the measuring means has a tension
sensor (12) for measuring tension to said each
yarn (10), uses one of the adjusting members
(8) provided on the flat knitting machine (20),
and the flat knitting machine (20) to draw said
each yarn (10), and wherein the flat knitting ma-
chine (20) has a controller (22) and

wherein said input value to said one of the ad-
justing members (8) is measured when the ten-
sion to said each yarn (10) is a desired value,
and the setup system being characterized in
that the tension sensor (12) and said one of the
adjusting members (8) are provided at an upper
stream position of eyelets (11) on the flat knitting
machine (20) and

the controller (22) of the flat knitting machine
(20) is configured to store said input value, and
elements (11,40,42) that contact orinfluence the
yarns (10) in a yarn feeding route from the top
tension devices (2) to carriers (44) of said each
yarn (10) and comprise: species of yarn feeding
objects (40,42), at an upper stream position of
the carriers (44) along a direction of yarn feed-
ing, to which said each yarn (10) is fed by the
top tension devices (2) ; the number of eyelets
(11) through which said each yarn (10) passes
in said each yarn feeding route; and a degree
of bending of said each yarn (10) in said each
yarn feeding route, and to correct said input val-
ues on the basis of the elements (11,40,42), in
order to transform the input values to setup val-
ues for the adjusting members (8) and to apply
the setup value to the adjusting members (8).
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Patentanspriiche

1.

Ein Einrichtungsverfahren fiir Oberspannungsein-
richtungen (2), die Einstellglieder (8, 9) fir das Aus-
Uben einer elektrisch steuerbaren Spannung auf Fa-
den (10) aufweisen und an einer Flachstrickmaschi-
ne (20) vorgesehen sind, dadurch gekennzeich-
net, dass:

ein Messschritt (S1) fir das Messen und Spei-
chern eines Eingabewerts fiir jeden Faden (10)
zu einem Einstellglied (9) fiir das Austiben einer
gewinschten Spannung auf jeden der Faden
(10) auRerhalb der Flachstrickmaschine (20)
durchgefihrt wird,

wobei jeder der Faden (10) zu einem Zugglied
(14) zugefihrt und durch dieses durch einen
Spannungssensor (12) und das Einstellglied (9)
gezogen wird, wobei das Zugglied (14), der
Spannungssensor (12) und das Einstellglied (9)
aullerhalb der Flachstrickmaschine (20) vorge-
sehen sind,

wobei der Eingabewert zu dem Einstellglied (9)
mit einer dedizierten Messeinrichtung gemes-
sen wird, wenn die Spannung zu jedem der Fa-
den (10) ein gewlinschter Wert ist, und

wobei der Eingabewert gespeichert wird,

ein Schritt (S2) zum Speichern von Elementen
(11, 40, 42), die jeden der Faden (10) in jeder
Fadenfihrroute von einer Oberspannungsein-
richtung (2) zu einem Trager (44) jedes der Fa-
den (10) kontaktieren oder beeinflussen und
Spezies von Fadenfiihrobjekten (40, 42) an ei-
ner stromaufwarts gelegenen Position des Tra-
gers (44) entlang einer Fadenflhrrichtung, zu
denenjederder Faden (10) durch die Oberspan-
nungseinrichtung (2) zugefihrt wird, die Anzahl
von Ubertragungseinrichtungen (11), durch die
jeder der Faden (10) in jeder Fadenfiihrroute
hindurchgeht, und einen Biegungsgrad jedes
der Faden (10) durch die Ubertragungseinrich-
tungen (11) in jeder der Fadenfiihrrouten auf-
weisen, durchgefiihrt wird, und

ein Einrichtungsschritt (S3) zum Korrigieren des
Eingabewerts basierend auf den Elementen
(11, 40, 42) fur das Transformieren des Einga-
bewerts zu einem Einrichtungswert fir die Ein-
stellglieder (9) in jeder Fadenfiihrroute und zum
Anwenden des Einrichtungswerts auf das Ein-
stellglied (9) in jeder Fadenflihrroute durch eine
Steuereinrichtung (22) in der Flachstrickma-
schine (20) durchgefiihrt wird.

Ein Einrichtungsverfahren fiir Oberspannungsein-
richtungen (2), die Einstellglieder (8, 9) fir das Aus-
Uiben einer elektrisch steuerbaren Spannung auf Fa-
den (10) aufweisen und an einer Flachstrickmaschi-
ne (20) vorgesehen sind, dadurch gekennzeich-
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net, dass:

ein Messschritt (S1) fir das Messen und Spei-
chern eines Eingabewerts fiir jeden Faden (10)
zu einem Einstellglied (8) fur das Ausiiben einer
gewulnschten Spannung auf jeden der Faden
(10) innerhalb der Flachstrickmaschine (20)
durchgefihrt wird,

wobei jeder der Faden (10) zu einer Flachstrick-
maschine (20) zugefiihrt und durch diese durch
einen Spannungssensor (12) und das Einstell-
glied (8) gezogen wird, wobei der Spannungs-
sensor (12) und das Einstellglied (8) an einer
stromaufwérts gelegenen Position von Ubertra-
gungseinrichtungen (11) an der Flachstrickma-
schine (20) vorgesehen sind,

wobei der Eingabewert zu dem Einstellglied (8)
mit einer dedizierten Messeinrichtung gemes-
sen wird, wenn die Spannung des Fadens (10)
ein gewuinschter Wert ist, und

wobei der Eingabewert gespeichert wird,

ein Schritt (S2) zum Speichern von Elementen
(11, 40, 42), die jeden der Faden (10) in jeder
Fadenfiihrroute von einer Oberspannungsein-
richtung (2) zu einem Trager (44) jedes der Fa-
den (10) kontaktieren oder beeinflussen und
Spezies von Fadenfiihrobjekten (40, 42) an ei-
ner stromaufwarts gelegenen Position des Tra-
gers (44) entlang einer Fadenfiihrrichtung, zu
denenjederderFaden (10) durch die Oberspan-
nungseinrichtung (2) zugefihrt wird, die Anzahl
von Ubertragungseinrichtungen (11), durch die
jeder der Faden (10) in jeder Fadenfiihrroute an
stromabwarts gelegenen Positionen des Span-
nungssensors (12) und des Einstellglieds (8)
hindurchgeht, und einen Biegungsgrad jedes
der Faden (10) durch die Ubertragungseinrich-
tungen (11) in jeder der Fadenfiihrrouten auf-
weisen, durchgefuhrt wird, und

ein Einrichtungsschritt (S3) zum Korrigieren des
Eingabewerts basierend auf den Elementen
(11, 40, 42) fur das Transformieren des Einga-
bewerts zu einem Einrichtungswert flr die Ein-
stellglieder (8) in jeder Fadenfiihrroute und zum
Anwenden des Einrichtungswerts auf das Ein-
stellglied (8) in jeder Fadenfiihrroute durch eine
Steuereinrichtung (22) in der Flachstrickma-
schine (20) durchgefiihrt wird.

Ein Einrichtungsverfahren fiir Oberspannungsein-
richtungen (2), die Einstellglieder (8, 9) fir das Aus-
Uiben einer elektrisch steuerbaren Spannung auf Fa-
den (10) aufweisen und an einer Flachstrickmaschi-
ne (20) vorgesehen sind, dadurch gekennzeich-
net, dass:

ein Messschritt (S1) fir das Messen und Spei-
chern eines Eingabewerts fiir jeden Faden (10)
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zu einem Einstellglied (8) fiir das Austiiben einer
gewinschten Spannung auf jeden der Faden
(10) innerhalb der Flachstrickmaschine (20)
durchgefihrt wird,

wobei jeder der Faden (10) zu einem Zugglied
(14) zugefihrt und durch dieses durch einen
Spannungssensor (12) und das Einstellglied (8)
gezogen wird, wobeider Spannungssensor (12)
und das Einstellglied (8) an einer stromaufwarts
gelegenen Position von Ubertragungseinrich-
tungen (11) der Flachstrickmaschine (20) vor-
gesehen sind und das Zugglied (14) an einer
stromabwarts gelegenen Position eines Tragers
der Flachstrickmaschine (20) vorgesehen ist,
wobei der Eingabewert zu dem Einstellglied (8)
mit einer dedizierten Messeinrichtung gemes-
sen wird, wenn die Spannung zu jedem der Fa-
den (10) ein gewlinschter Wert ist, und

wobei der Eingabewert gespeichert wird,

ein Schritt (S2) zum Speichern von Elementen
(11, 40, 42), die jeden der Faden (10) in jeder
Fadenfihrroute von einer Oberspannungsein-
richtung (2) zu einem Trager (44) jedes der Fa-
den (10) kontaktieren oder beeinflussen und
Spezies von Fadenfiihrobjekten (40, 42) an ei-
ner stromaufwarts gelegenen Position des Tra-
gers (44) entlang einer Fadenflhrrichtung, zu
denenjederder Faden (10) durch die Oberspan-
nungseinrichtung (2) zugefihrt wird, die Anzahl
von Ubertragungseinrichtungen (11), durch die
jeder der Faden (10) in jeder der Fadenfiihrrou-
ten an stromabwarts gelegenen Positionen des
Spannungssensors (12) und des Einstellglieds
(8) hindurchgeht, und einen Biegungsgrad jedes
der Faden (10) durch die Ubertragungseinrich-
tungen (11) in jeder Fadenfiihrroute aufweisen,
durchgefihrt wird, und

ein Einrichtungsschritt (S3) zum Korrigieren des
Eingabewerts basierend auf den Elementen
(11, 40, 42) fur das Transformieren des Einga-
bewerts zu einem Einrichtungswert fiir das Ein-
stellglied (8) in jeder Fadenfiihrroute und zum
Anwenden des Einrichtungswerts auf das Ein-
stellglied (8) in jeder Fadenflihrroute durch eine
Steuereinrichtung (22) in der Flachstrickma-
schine (20) durchgefiihrt wird.

4. Einrichtungsverfahren fiir Oberspannungseinrich-

tungen (2) nach einem der Anspriiche 1 bis 3, da-
durch gekennzeichnet, dass in dem Messschritt
(S1) der Eingabewert fiir jede von mehreren Faden-
fuhrgeschwindigkeiten gemessen wird, und ge-
kennzeichnet durch einen Geschwindigkeitskom-
pensationsschritt (S3c), wobei die Steuereinrichtung
(22) der Flachstrickmaschine (20) den durch die
Steuereinrichtung (22) berechneten Einrichtungs-
wert wahrend des Strickens basierend auf der Fa-
denfiihrgeschwindigkeit von den Oberspannungs-
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einrichtungen (2) korrigiert.

5. Ein Einrichtungssystem fir eine Flachstrickmaschi-
ne (20) mit Oberspannungseinrichtungen (2), die
Einstellglieder (8, 9) fur das Einstellen einer Span-
nung fur Faden (10) gemaR einer elektrischen Ein-
gabe aufweisen, wobei das Einrichtungssystem auf-
weist:

eine Messeinrichtung zum Bestimmen eines
Eingabewerts fur jeden Faden (10) zu dem Ein-
stellglied (8) fir das Ausiliben einer gewiinsch-
ten Spannung auf jeden der Faden (10), wobei
die Messeinrichtung einen Spannungssensor
(12) fur das Messen einer Spannung flr jeden
der Faden (10) aufweist, wobei eines der an der
Flachstrickmaschine (20) vorgesehenen Ein-
stellglieder (8) und die Flachstrickmaschine (20)
fur das Ziehen jedes der Faden (10) verwendet
werden und wobei die Flachstrickmaschine (20)
eine Steuereinrichtung (22) aufweist,

wobei der Eingabewert zu dem einen der Ein-
stellglieder (8) gemessen wird, wenn die Span-
nung zu jedem der Faden (10) ein gewlinschter
Wert ist und wobei das Einrichtungssystem da-
durch gekennzeichnet ist, dass der Span-
nungssensor (12) und das eine der Einstellglie-
der (8) an einer stromaufwarts gelegenen Posi-
tion der Ubertragungseinrichtungen (11) an der
Flachstrickmaschine (20) vorgesehen sind, und
die Steuereinrichtung (22) der Flachstrickma-
schine (20) konfiguriert ist zum Speichern des
Eingabewerts und von Elementen (11, 40, 42),
die die Faden (10) in einer Fadenfiihrroute von
den Oberspannungseinrichtungen (2) zu Tra-
gern (44)jedes der Faden (10) kontaktieren oder
beeinflussen und Spezies von Fadenfiihrobjek-
ten (40, 42) an einer stromaufwarts gelegenen
Position der Trager (44) entlang einer Faden-
fuhrrichtung, zu denen jeder der Faden (10)
durch die Oberspannungseinrichtungen (2) zu-
gefiihrt wird, die Anzahl von Ubertragungsein-
richtungen (11), durch die jeder der Faden (10)
in jeder der Fadenfuihrrouten hindurchgeht, und
einen Biegungsgrad jedes der Faden (10) in je-
der der Fadenfiihrrouten aufweisen, und zum
Korrigieren der Eingabewerte basierend aufden

Elementen (11, 40, 42) fir das Transformieren
der Eingabewerte zu Einrichtungswerten fiir die
Einstellglieder (8) und zum Anwenden des Ein-
richtungswerts auf die Einstellglieder (8).

Revendications

1. Procédé de réglage de dispositifs de tension supé-
rieurs (2) ayant des éléments de réglage (8, 9) pour
appliquer une tension commandable électriquement
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a des fils (10) et qui sont prévus sur une machine a
tricoter a plat (20), caractérisé en ce que

une étape de mesure (S1), mise en oeuvre a
I'extérieur d’'une machine a tricoter a plat (20),
pour mesurer et stocker une valeur d’entrée
pour chaque fil (10) pour un élément de réglage
(9) pour appliquer une tension souhaitée audit
chaque fil (10) est mise en oeuvre,

dans lequel ledit chaque fil (10) est fourni a et
tiré par un élément de tirage (14) au moyen d’'un
capteur de tension (12) et de I'élément de régla-
ge (9), dans lequel I'élément de tirage (14), le
capteur de tension (12) et I'élément de réglage
(9) sont prévus a I'extérieur de la machine a tri-
coter a plat (20),

dans lequel ladite valeur d’entrée fournie a I'élé-
ment de réglage (9) est mesurée avec un dis-
positif de mesure dédié lorsque la tension dudit
chaque fil (10) est une valeur souhaitée, et
dans lequel ladite valeur d’entrée est stockée,
une étape (S2) pour stocker des éléments (11,
40, 42) qui contactent ou influencent ledit cha-
que fil (10) dans chaque voie d’alimentation en
fil depuis un dispositif de tension supérieur (2)
jusqu’a un support (44) dudit chaque fil (10) et
comprend : des espéces d’éléments d’alimen-
tation enfil (40, 42), a une position de flux amont
du support (44) le long d’'une direction d’alimen-
tation en fil, a laquelle ledit chaque fil (10) est
fourni par le dispositif de tension supérieur (2) ;
le nombre d’'ceillets (11) que traverse ledit cha-
que fil (10) dans chaque voie d’alimentation en
fil ; et un degré de courbure dudit chaque fil (10)
parles oeillets (11) dans ladite chaque voie d’ali-
mentation en fil est mise en oeuvre, et

une étape de configuration (S3) pour corriger
ladite valeur d’entrée sur la base des éléments
(11, 40, 42) afin de transformer ladite valeur
d’entrée en une valeur de réglage pour les élé-
ments de réglage (9) dans chaque voie d’ali-
mentation en fil et d’application de la valeur de
réglage a I'élément de réglage (9) dans chaque
voie d’alimentation en fil par un contréleur (22)
dans la machine a tricoter a plat (20) est mise
en oeuvre.

Procédé de réglage de dispositifs de tension supé-
rieurs (2) ayant des éléments de réglage (8, 9) pour
appliquer une tension commandable électriquement
a des fils (10) et qui sont prévus sur une machine a
tricoter a plat (20), caractérisé en ce que

une étape de mesure (S1), mise en oeuvre a
I'intérieur d’'une machine a tricoter a plat (20),

pour mesurer et stocker une valeur d’entrée
pour chaque fil (10) pour un élément de réglage
(8) pour appliquer une tension souhaitée audit
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chaque fil (10) est mise en oeuvre,

dans lequel ledit chaque fil (10) est fourni a et
tiré par la machine a tricoter a plat (20) au moyen
d’un capteur de tension (12) et de I'élément de
réglage (8), dans lequel le capteur de tension
(12) et I'élément de réglage (8) sont prévus a
une position de flux amont d’oeillets (11) sur la
machine a tricoter a plat (20),

dans lequel ladite valeur d’entrée fournie a I'élé-
ment de réglage (8) est mesurée avec un dis-
positif de mesure dédié lorsque la tension dudit
fil (10) est une valeur souhaitée, et

dans lequel ladite valeur d’entrée est stockée,
une étape (S2) pour stocker des éléments (11,
40, 42) qui contactent ou influencent ledit cha-
que fil (10) dans chaque voie d’alimentation en
fil depuis un dispositif de tension supérieur (2)
jusqu’a un support (44) dudit chaque fil (10) et
comprend : des espéces d’éléments d’alimen-
tation en fil (40, 42), a une position de fluxamont
du support (44) le long d’'une direction d’alimen-
tation en fil, a laquelle ledit chaque fil (10) est
fourni par le dispositif de tension supérieur (2) ;
le nombre d’oeillets (11) que traverse ledit cha-
que fil (10) dans chaque voie d’alimentation en
fil prévu a des positions avales du capteur de
tension (12) et de I'élément de réglage (8) ; et
un degré de courbure dudit chaque fil (10) par
les oeillets (11) dans ladite chaque voie d’ali-
mentation en fil est mise en oeuvre, et

une étape de configuration (S3) pour corriger
ladite valeur d’entrée sur la base des éléments
(11, 40, 42) afin de transformer ladite valeur
d’entrée en une valeur de réglage pour les élé-
ments de réglage (8) dans chaque voie d’ali-
mentation en fil et d’application de la valeur de
réglage a I'élément de réglage (8) dans chaque
voie d’alimentation en fil par un contréleur (22)
dans la machine a tricoter a plat (20) est mise
en oeuvre.

Procédé de réglage de dispositifs de tension supé-
rieurs (2) ayant des éléments de réglage (8, 9) pour
appliquer une tension commandable électriquement
a des fils (10) et qui sont prévus sur une machine a
tricoter a plat (20), caractérisé en ce que

une étape de mesure (S1), mise en oeuvre a
l'intérieur de la machine a tricoter a plat (20),
pour mesurer et stocker une valeur d’entrée
pour chaque fil (10) pour un élément de réglage
(8) pour appliquer une tension souhaitée audit
chaque fil (10) est mise en oeuvre,

dans lequel ledit chaque fil (10) est fourni a et
tiré par I'élément de tirage (14) au moyen d’'un
capteur de tension (12) et de I'élément de régla-
ge (8), dans lequel le capteur de tension (12) et
I'élément de réglage (8) sont prévus a une po-
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10

sition de flux amont d’oeillets (11) de la machine
a tricoter a plat (20), et 'élément de tirage (14)
est prévu a une position avale d’'un support de
la machine a tricoter a plat (20),

dans lequel ladite valeur d’entrée fournie a I'élé-
ment de réglage (8) est mesurée avec un dis-
positif de mesure dédié lorsque la tension dudit
fil (10) est une valeur souhaitée, et

dans lequel ladite valeur d’entrée est stockée,
une étape (S2) pour stocker des éléments (11,
40, 42) qui contactent ou influencent ledit cha-
que fil (10) dans chaque voie d’alimentation en
fil depuis un dispositif de tension supérieur (2)
jusqu’a un support (44) dudit chaque fil (10) et
comprend : des espéces d’éléments d’alimen-
tation enfil (40, 42), a une position de flux amont
du support (44) le long d’'une direction d’alimen-
tation en fil, a laquelle ledit chaque fil (10) est
fourni par le dispositif de tension supérieur (2) ;
le nombre d’oeillets (11) que traverse ledit cha-
que fil (10) dans chaque voie d’alimentation en
fil prévu a des positions avales du capteur de
tension (12) et de I'élément de réglage (8) ; et
un degré de courbure dudit chaque fil (10) par
les oeillets (11) dans ladite chaque voie d’ali-
mentation en fil est mise en oeuvre, et

une étape de configuration (S3) pour corriger
ladite valeur d’entrée sur la base des éléments
(11, 40, 42) afin de transformer ladite valeur
d’entrée en une valeur de réglage pour|’élément
de réglage (8) dans chaque voie d’alimentation
en fil et d’application de la valeur de réglage a
I’élément de réglage (8) dans chaque voie d’ali-
mentation en fil par un contréleur (22) dans la
machine atricoter a plat (20) est mise en oeuvre.

Procédé de configuration des dispositifs de tension
supérieurs (2) selon 'une quelconque des revendi-
cations 1 a 3, caractérisé en ce que, dans ladite
étape de mesure (S1), ladite valeur d’entrée est me-
surée pour chacune de plusieurs vitesses d’alimen-
tation en fil, et caractérisé par une étape de com-
pensation de vitesse (S3c) dans laquelle le contré-
leur (22) de la machine a tricoter a plat (20) corrige
la valeur de réglage pendant le tricotage, sur la base
de la vitesse d’alimentation en fil provenant des dis-
positifs de tension supérieurs (2), calculée par le
contrbleur (22).

Systeme de réglage d’'une machine a tricoter a plat
(20) munie de dispositifs de tension supérieurs (2)
ayantdes éléments de réglage (8, 9) pour réglerune
tension de fils (10) en fonction d’'une entrée électri-
que, et

le systéme de mesure comprend : des moyens
de mesure pour déterminer une valeur d’entrée
pour chaque fil (10) fournie a un élément de ré-



19 EP 3 754 078 B1

glage (8) pour appliquer une tension souhaitée
audit chaque fil (10) dans lequel les moyens de
mesure ont un capteur de tension (12) pour me-
surer la tension dudit chaque fil (10), utilisent
'un des éléments de réglage (8) prévus sur la
machine a tricoter a plat (20), et la machine a
tricoter a plat (20) pour tirer chacun dudit chaque
fil (10), et dans lequel la machine a tricoter a plat
(20) a un contrdleur (22) et

dans lequel ladite valeur d’entrée fournie audit
un des éléments de réglage (8) est mesurée
lorsque la tension dudit chaque fil (10) est une
valeur souhaitée, et le systéme de réglage est
caractérisé en ce que le capteur de tension
(12) etledit un des éléments de réglage (8) sont
prévus a une position de flux amont d’oeillets
(11) sur la machine a tricoter a plat (20), et

le contrbleur (22) de la machine a tricoter a plat
(20) est configuré pour stocker ladite valeur
d’entrée, et des éléments (11, 40, 42) qui con-
tactent ou influencent les fils (10) dans une voie
d’alimentation en fil depuis les dispositifs de ten-
sion supérieurs (2) jusqu’a des supports (44) du-
dit chaque fil (10) et comprennent : des espéces
d’éléments d’alimentation en fil (40, 42), a une
position de flux amont des supports (44) le long
d’'une direction d’alimentation en fil, a laquelle
ledit chaque fil (10) est fourni par les dispositifs
de tension supérieurs (2) ; le nombre d’oeillets
(11) que traverse ledit chaque fil (10) dans cha-
que voie d’alimentation en fil ; et un degré de
courbure dudit chaque fil (10) dans ladite cha-
que voie d’alimentation en fil, et pour corriger
lesdites valeurs d’entrée sur la base des élé-
ments (11, 40, 42) afin de transformer les va-
leurs d’entrée en des valeurs de réglage pour
les éléments de réglage (8) et pour appliquer
les valeurs de réglage aux éléments de réglage
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