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AN INSERTION DEVICE OF YARN-LIKE ARTICLES FOR A FLAT KNITTING MACHINE

An insertion device 2 of yarn-like articles 20

comprises a carrier 6 movable on a rail 4 of a flat knitting
machine. The carrier 6 is provided with an electric power
supply 16; a motor 25; a pair of rollers 34 sending out
the yarn-like articles 20 and driven by the motor 25; and
a cutting device 40 cutting the yarn-like articles 20 and
provided at a downstream position than the pair of rollers

34.
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Description
Field of the Invention

[0001] The presentinvention relates to aninsertion de-
vice of yarn-like articles, such as RFID (radio frequency
identifier) yarns, metallic yarns, and yarns with color
marks, into knitted fabrics, used in and attached to a flat
knitting machine.

Background Art

[0002] When knitting knitted fabrics on flat knitting ma-
chines, articles other than usual knitting yarns are some-
times inserted into the knitted fabrics. For example, the
insertion of a yarn-like article with an RFID is helpful for
production management and distribution management
of the knitted fabric. Other than the RFID yarn, yarns with
color marks and ornamental metallic yarns are some-
times desired to be inserted. Articles to be inserted are
yarn-like or strip-like and have a shorter length than knit-
ting yarns. Therefore, they are called "yarn-like articles"
in the specification.

[0003] Related pieces of the prior art will be described.
Patent Document 1 (US 7246508B) discloses an inser-
tion device of collar stays (stays for collar). The insertion
device takes out collar stays one by one and pushes them
out into knitted fabrics. Patent Document 2 (US
2018/282914A) discloses a yarn-feeding device with a
cutter, agripper, and a pipe of compressed air for sending
knitting yarns out. This yarn-feeding device cuts the knit-
ting yarns at desired positions and pulls out the knitting
yarns by the airflow after the cutting.

Prior document List
[0004]

Patent Document 1: US 7246508B
Patent Document 2: US 2018/282914A

[0005] The device according to Patent Document 1 is
not suitable for inserting yarn-like articles. The device
according to Patent Document 2 is not suitable forinsert-
ing accurately yarn-like articles having a desired length,
since yarns are sent out by airflow.

Summary of the Invention

Problem to be Solved by the Invention

[0006] The object of the invention is to provide a new
insertion device capable of accurately inserting yarn-like
articles having a desired length into knitted fabrics.

Means for Solving the Problem

[0007] Aninsertion device of yarn-like articles for a flat
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knitting machine according to the invention comprises: a
carrier movable on a rail of a flat knitting machine. The
insertion device further comprises; an electric power sup-
ply; a motor; a pair of rollers sending out yarn-like articles,
at least one of the pair of rollers being a driving roller
driven by the motor, all provided in the carrier; and a
cutting device cutting the yarn-like articles sent out by
the pair of rollers and provided at a downstream position
from the pair of rollers in the carrier.

[0008] The insertion device according to the invention
moves on a rail of a flat knitting machine, makes at least
a driving roller driven by a motor, and inserts yarn-like
articles into knitted fabrics. After the insertion of the de-
sired length of the yarn-like articles, the yarn-like articles
are cut by the cutting device. As a result, at desired po-
sitions in the knitted fabrics, yarn-like articles with the
desired length are accurately inserted. When a battery
is used, the battery is considered the electric power sup-
ply.

[0009] Preferably, an elevation means is further pro-
vided in the carrier for raising and lowering the motor,
the pair of rollers, and the cutting device, relative to the
carrier. When the motor, the cutting device, and so on,
are raised, interference with other yarn feeding devices
is avoidable. Therefore, it becomes not needed to move
the insertion device on the rail of the flat knitting machine
for preventing the insertion device from interfering with
the other yarn feeding devices.

[0010] Preferably, a biasing means is further provided
for biasing at least one of the pair of rollers in a direction
to press the yarn-like articles. With this configuration, the
slip of the yarn-like articles relative to the rollers and also
deviations of the length of the inserted yarn-like articles
are prevented.

[0011] Preferably, a control means is further provided
for controlling the motor and the cutting device. When
the motor and the cutting device are controlled remotely
by the controller of the flat knitting machine or the like,
jobs such as intercommunication are generated. On the
contrary, when the controller of the insertion device re-
ceives instructions from the controller of the flat knitting
machine or the like and controls the motor and the cutting
device, the control is made simple.

[0012] Preferably, a sensor is further provided detect-
ing an element in the yarn-like articles. Since the posi-
tions of the elements in the yarn-like articles are known
to the controller, the elements in the yarn-like articles are
inserted at desired positions into the knitted fabrics.
[0013] Preferably, at least a driving belt, driven by the
motor, and driving at least a driving roller, is further pro-
vided. Particularly preferably, a pair of driving belts are
provided and drive a pair of driving rollers. By the belt
driving, the driving roller and the motor can be provided
at mutually remote positions, and the transmission mech-
anism between them can be compactly provided. When
the pair of driving belts are provided, both the pair of
driving rollers can be driven.
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Brief Description of the Drawings
[0014]

Fig. 1 indicates a front view of an insertion device
according to an embodiment.

Fig. 2 indicates a rear view of the insertion device
according to the embodiment.

Fig. 3 indicates a partial enlarged plan view of a cut-
ting device in the insertion device according to the
embodiment.

Fig. 4 indicates a block diagram of the control system
of the insertion device according to the embodiment.
Fig. 5 indicates processes executed by the insertion
device according to the embodiment.

Description of Embodiments

[0015] The best embodiment for carrying out the in-
vention will be described. Embodiment

[0016] Figs. 1to5 indicate an insertion device 2 for flat
knitting machines according to the embodiment. The in-
sertion device 2 is used in and attached to a flat knitting
machine, and the configuration of the insertion device 2
is indicated in Figs. 1 and 2. Indicated by 4 is a rail of the
flat knitting machine for carriers to run for feeding knitting
yarns and is preferably provided with a power supply line
5 for non-contact power feeding, a feeder line for the
communication with the controller of the flat knitting ma-
chine, and so on. The way of communication between
the insertion device 2 and the controller of the flat knitting
machine is arbitrary.

[0017] The major structural elements of the insertion
device 2 are a carrier 6, a fixed plate 9 fixed to the carrier
6, and an elevation plate 10 rising and lowering relative
to the fixed plate 9. The carrier 6 is provided with plural
rollers 7 and runs autonomously on the rail 4 or is caught
and carried on the rail 4 by a carriage (not shown) of the
flat knitting machine. In the embodiment, the carrier 6 is
caught and carried by the carriage and is provided with
an association groove 8. The carriage is provided with a
carrying pin (not shown) to be made associated with the
groove 8 for carrying the insertion device 2.

[0018] The fixed plate 9 is fixed to the carrier 6 and
extends vertically downward. Of course, they may be an
integrated member, while they are separate members in
the embodiment. A guide groove 19 of the fixed plate 9
guides a slider 18 of the elevation plate 10. Further, an
elevation motor 13, for example, provided in the fixed
plate 9 and a female screw 14, for example, provided in
the elevation plate 10 are connected by a threaded rod
15. In this way, the elevation motor 13 raises and lowers
the elevation plate 10 while the slider 18 is guided. In
addition to the aforementioned members, a controller 12
and an electric power supply or a power receiving unit
16 are provided in the fixed plate 9. The power receiving
unit 16 may be replaced by an electric battery, and, in-
stead of the non-contact feeding, a brush or the like can
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be used for receiving power from the power supply line 5.
[0019] Indicated by 20 is a yarn-like article to be insert-
ed and is fed from a yarn package not shown through a
buffer such as a side-tension device. At an upstream po-
sition of the side-tension device, a positive yarn-feeding
device that feeds and pull backs inversely the yarn-like
article by a desired length, or the like, can be provided.
According to the embodiment, the yarn-like article 20 is
ayarn fixed with RFIDs 21 (the elements of the yarn-like
article) at a predetermined pitch. The pitch of the RFIDs
21 fixed to the yarn-like article is the same to the desired
length of the article 20 when inserted into a knitted fabric.
[0020] The elevation plate 10 is provided with an eyelet
22 for the yarn-like article 20. The elevation plate 10 is
further provided with a yarn-feeding motor 25, a trans-
mission device 26, a pair of pulleys 27, a pair of gears
28, a pair of belts 29, and a pair of pulleys 30, as shown
in Fig. 2. The rotation of the yarn-feeding motor 25 is
reduced by the transmission device 26 and rotates the
mutually engaged gears 28, 28 by the same rotation
number in the opposite directions and pulleys 30, 30 by
the same angle in the opposite directions via the belts
29, 29. A pair of driving rollers 34, 34 are provided coax-
ially with the pulleys 30, 30 (Fig. 1) and send out the yarn-
like article 20.

[0021] The yarn-feeding motor 25 is controlled by the
controller 12. The rotation number of the yarn-feeding
motor 25 is monitored by an encoder not shown, or the
yarn-feeding motor 25 is made a pulse motor so that a
desired length of the yarn-like article 20 is sent out.
[0022] The elevation plate 10 has a lowermost portion
32 in one of the lower two branches and further has one
pulley 30 and one driving roller 34 at the lower end of the
lowermost portion 32. The elevation plate 10 has a bias-
ing member 35 in the other lower branch. The biasing
member 35 is provided with an arm 37 rotatably pivoted
at its center by a pin 36. The upper portion of the arm 37
is biased upwardly by a tension spring 38, and the other
end of the tension spring 38 is fixed to a pin 39. At the
lowermost portion of the arm 37, one pulley 30 and one
driving roller 34 are provided, and the yarn-like article 20
is sent out from the gap between the pair of driving rollers
34, 34.

[0023] The pulleys 30 and the driving rollers 34 are
coaxial, and the driving rollers 34 rotate by the rotation
of the pulleys 30. Further, the biased arm 37 applies an
adequate nip pressure to the driving rollers 34, 34. By
the way, the structure of the biasing member 35 is arbi-
trary.

[0024] At the lowermost portion of the elevation plate
10, inthe embodiment, at the lowest end of the lowermost
portion 32 and at a downstream position from the driving
rollers 34 along the feeding direction, a cutting device 40
is provided. Indicated by 41 is an eyelet for guiding the
yarn-like article 20 into the cutting device 40. The struc-
ture of the cutting device 40 is shown in Fig. 3. The yarn-
like article 20 passes between a fixed blade 42 and a
movable blade 43, and an axial member 44 of the mov-
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able blade 43 is rotated by a driver 45 such as a small
motor or a solenoid, to cut the yarn-like article 20. Indi-
cated by 46 is a support member for attaching the cutting
device 40 to the lowermost portion 32.

[0025] Fig. 4 indicates the control system of the inser-
tion device 2. The insertion device 2 operates with the
electricity from the power receiving unit 16 or the like and
by the instructions from the controller 50 of the flat knitting
machine. The controller 12 communicates with the con-
troller 50 of the flat knitting machine and makes the ele-
vation motor 13 raise or lower the elevation plate 10.
Furthermore, the controller 12 makes the yarn-feeding
motor 25 rotate the driving rollers 34 such that a desired
length of yarn-like article 20 is sent out from the eyelet
41. The cutting device 40 operates by the instructions of
the controller 12 to cut the yarn-like article 20 such that
an RFID 21 is present at a predetermined distance from
the leading end of the yarn-like article 20 and the portion
of the yarn-like article 20 to be inserted into a knitted
fabric has a predetermined length. When an RFID reader
24 detects an RFID 21 in the yarn-like article 20 the RFID
reader 24 informs the controller 12 of the ID of the de-
tected RFID 21 or a tag indicating the ID and detection
signal of RFID 21. When only the ID is informed, the
controller 12 is noticed that an RFID 21 is detected by
the information. In addition, when the insertion device 2
runs autonomously on the rail 4, a travelling motor is pro-
vided in the insertion device 2.

[0026] The operations of the insertion device 2 accord-
ing to the embodiment are indicated in Fig. 5. The inser-
tion device 2 carries out, for example, the following proc-
esses:

while moving along the course direction of the knitted
fabric, sending out the yarn-like article 20 such that
the article is inserted into the knitted fabric without
forming a stitch ("inlay");

while stopping, sending out the yarn-like article 20
vertically along the wale direction of the knitted fabric
and inserting the yarn-like article as a warp yarn into
the knitted fabric; or

feeding the yarn-like article 20 with another knitting
yarn so as to form a stitch.

[0027] The yarn-like article 20 having the RFID 21 is
inserted for the production management and the delivery
management of the knitted fabric, and so on. The RFID
21isinserted at a predetermined position into the knitted
fabric, the ID of the RFID 21 is retrieved by the RFID
reader 24, and the ID is stored in an RFID server not
shown. The RFID server associates data regarding the
production management of the knitted fabric and delivery
and sales data of the knitted fabric with the individual ID
and stores those data. In shipment and in sales of the
knitted fabric, the ID of the RFID 21 is retrieved and in-
formed to the RFID server, and then, the data regarding
the production management of the knitted fabric, data
regarding delivery and sales of the knitted fabric are in-
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formed by the server. In place of the RFID reader 24, an
RFID reader/writer can be provided to store those data
such as production management in the RFID 21.
[0028] Inthe embodiment, the pitch of RFID inthe yarn-
like article 20 is equal to the length of the yarn-like article
20 when inserted (the insertion length). When the pitch
of RFID is longer than the insertion length, after the pre-
vious RFID was inserted, the yarn-like article 20 is taken
out until the next RFID is detected by the RFID reader
and is cut. An unneeded portion of the yarn-like article is
disposed of, for example, by suction. The insertion device
2 waits at the end portions of the needle beds of the flat
knitting machine or another position not interfering with
knitting and draws out the yarn-like article 20 from its
yarn package. The RFID reader 24 informs the controller
12 of detection of anindividual RFID 21. The above proc-
ess is called the standby process P1.

[0029] In the embodiment, the controller 50 of the flat
knitting machine controls the carriage (not shown) and
moves the insertion device 2 to desired positions by mak-
ing a carrying pin of the carriage associated with the as-
sociation groove 8. In synchronization with the movement
of the insertion device 2, a desired length of the yarn-like
article 20 is drawn out by the driving rollers 34 and is cut
by the cutting device 40. Thus, an RFID 21 is inserted at
a desired position into the knitted fabric. Since the yarn-
like article 20 is drawn out by the pair of driving rollers
34, 34, and since the rollers 34, 34 are pressed with each
other by the biasing member 35, the yarn-like article 20
having accurately a desired length is inserted. By the
way, when being inserted, the yarn-like article 20 can be
knit to form a stitch. The above process is called the in-
sertion process P2.

[0030] Other yarn feeders run on the rails 4 and feed
knitting yarns for knitting the knitted fabric. The lower
ends ofthe other yarn feeders can interfere with the lower
ends of the insertion device 2, in particular, the cutting
device 40, the yarn-feeding motor 25, and the driving
rollers 34. Therefore, the elevation motor 13 raises the
elevation plate 10 to prevent the interference with the
other yarn feeders. This process is called the retraction
process P3. By the way, the mechanism for raising and
lowering the elevation plate is arbitrary, other mecha-
nisms such as a combination of a solenoid and a double-
speed mechanism can be used.

[0031] When inserting the yarn-like article 20 by inlay,
sometimes, the yarn-like article floats in the knitted fabric
and is not stably fixed at the desired position. In such a
case, the elevation plate 10 is made lowered, and the
inserted yarn-like article 20 into the knitted fabric is
pushed down by the bottom face of the cutting device 40
to prevent the yarn-like article 20 from floating in the knit-
ted fabric. This process is called the pushing-down proc-
ess P4. Instead of pushing-down by the bottom face of
the cutting device 40, airflow from an air pipe not shown
can be used for the pushing-down.

[0032] The modifications of the embodiment will be de-
scribed. Instead of the elevation and retraction of the el-
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evation plate 10, the insertion device 2 is moved along
the knitting width direction to a position where it does not
interfere with the other yarn feeders. The biasing member
35 canbe replaced by an arbitrary member applying pres-
sure between the driving rollers 34, 34. While the biasing
member 35 can be omitted, the biasing member 35 or
the like prevents the yarn-like article 20 from slipping rel-
ative to the driving rollers 34. When the insertion device
2is moved toward the yarn source, such as a side-tension
device or a positive yarn-feeding device, the yarn-like
article 20 is relaxed, and therefore, the extra yarn-like
article is preferably absorbed by these devices.

[0033] Without the controller 12, the controller 50 of
the flat knitting machine can control various elements of
the insertion device 2, by the communications via the rail
4 or the like. However, when the controller 12 controls
the elements of the insertion device 2, the control is made
simpler than the control by the controller 50 of the flat
knitting machine.

[0034] Inthe embodiment, the yarn-like article 20 hav-
ing an RFID is inserted, but the kind of yarn-like articles
are arbitrary. The RFID reader 24 can be replaced by
another sensor according to the kind of yarn-like articles.
The examples of other sensors are a color sensor for
detecting colored portions in yarn-like articles and a thick-
ness sensor for detecting thick portions provided at par-
ticular portions of yarn-like articles.

[0035] The pair of belts 29, 29 are used for rotating the
driving rollers 34, 34 at the same speed by the yarn-
feeding motor 25 at a somewhat remote position. How-
ever, the kind of the transmission devices between the
yarn-feeding motor 25 and the driving rollers 34 is arbi-
trary. The slip of the yarn-like article 20 is made smaller
by driving both the driving rollers 34, 34, but only one of
the rollers can be driven. In the embodiment, only one of
the driving rollers 34 is biased, but both the driving rollers
34, 34 can be biased.

List of Symbols

[0036]

2 insertion device

4 rail

5 power supply line
6 carrier

7 roller

8 association groove
9 fixed plate

10  elevation plate

12 controller

13  elevation motor

14  female screw

15 threaded rod

16  power receiving unit
18  slider

19  guide groove

20 yarn-like article
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21 RFID

22  eyelet

24  RFID reader

25  yarn-feeding motor
26  transmission device

27  pulley
28 gear
29  belt
30 pulley

32  lowermost portion
34  driving roller
35 biasing member

36 pin

37 arm

38  tension spring
39 pin

40  cutting device
41  eyelet

42  fixed blade

43  movable blade

44  axial member

45  driver

46  support member

50  controller of the flat knitting machine

Claims

1. Aninsertion device (2) of yarn-like articles (20) for a
flat knitting machine, comprising:

a carrier (6) movable on a rail (4) of the flat knit-
ting machine;

an electric power supply (16) provided in the car-
rier (6);

a motor (25) provided in the carrier (6);

a pairof rollers (34) sending out yarn-like articles
(20) provided in the carrier (6), wherein at least
one of the pair of rollers (34) is a driving roller
driven by said motor (25);

and

a cutting device (40) cutting the yarn-like articles
(20) sent out by said pair of rollers (34) and pro-
vided at a downstream position from said pair
of rollers (34) in the carrier (6).

2. The insertion device (2) of yarn-like articles (20) for
a flat knitting machine according to claim 1, being
characterized by an elevation means (13) for rais-
ing and lowering said motor (25), said pair of rollers
(34), and said cutting device (40), relative to said
carrier (6), and provided in said carrier (6).

3. The insertion device (2) of yarn-like articles (20) for
aflatknitting machine according to claim 1 or 2, being
characterized by a biasing means (35) for biasing
at least one of said pair of rollers (34) in a direction
to press the yarn-like articles (20).
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The insertion device (2) of yarn-like articles (20) for
a flat knitting machine according to one of claims 1
to 3, being characterized by a control means (12)
for controlling said motor (25) and said cutting device
(40).

The insertion device (2) of yarn-like articles (20) for
a flat knitting machine according to one of claims 1
to 4, being characterized by a sensor (24) detecting
an element (21) in the yarn-like articles (20).
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