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(57) A yarn conveying system for a circular knitting
machine (10), includes at least one yarn conveying tray
(20) and a control unit (40) electrically connected to the
circular knitting machine (10) and the yarn conveying tray
(20). The circular knitting machine (10) has a needle cyl-
inder (11) and at least one yarn feeder (12) arranged
annularly on the needle cylinder (11). The yarn conveying
tray (20) is wound by at least two separate yarns (30)
and includes a driving device (23) to drive the yarn con-
veying tray (20) rotating so that the yarns (30) are sup-
plied via a yarn conveying path (R) to the yarn feeder
(12). The control unit (40) generates a yarn feeding signal
(S1) to the circular knitting machine (10) to control yarn
feeding speed and a driving signal (S2) to the driving
device (23) to control rotational speed of the yarn con-
veying tray (20). Thus users can operate the control unit
(40) to control speed of the yarns supplied from the yarn
conveying tray (20) to the yarn feeder (12).

Yarn conveying system for circular knitting machines

Fig. 1
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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to a yarn convey-
ing system for circular knitting machines and particularly
to an active yarn conveying system for circular knitting
machines, as well as to a circular knitting machine com-
prising such a yarn conveying system.

BACKGROUND OF THE INVENTION

[0002] Denim is a coarse weave cotton cloth widely
used on wear-resistant fabric for working and fashion
clothes. The conventional technique of producing denim
is winding a great number of warp yarns (such as 6000
pieces) on a single yarn beam and dyeing the yarns with
Indigo, and coloring via a reducing agentto forman indigo
color on the warp yarns.

[0003] In general, the dyed indigo warp yarns wound
on the yarn beam are woven via a shuttle loom. As the
shuttle loom weaves the yarns, the yarn beam is drawn
by the yarns to passively supply the warp yarns. Namely,
the yarn beam is driven to rotate by the drawing force of
the yarns woven on the shuttle loom. Although the yarn
beam is quite heavy, the weaving speed of the shuttle
loom slows down and a great number of the warp yarns
are drawn at the same time, broken yarns caused by the
tension of the warp yarns drawing the yarn beam are
seldom. However, as the shuttle loom has a relatively
slow weaving speed, production of denim is limited.

SUMMARY OF THE INVENTION

[0004] The primary object of the present invention is
to solve the problem of the conventional technique of
weaving warp yarns via the shuttle loom that results in
lower fabric production.

[0005] This problemis solved by a yarn conveying sys-
tem according to claim 1 and by a circular knitting ma-
chine according to claim 10. Further advantageous em-
bodiments are the subject-matter of the dependent
claims.

[0006] To achieve the foregoing object, the present in-
vention provides a yarn conveying system for circular
knitting machines that includes at least one yarn convey-
ing tray and a control unit electrically connected to the
circular knitting machine and yarn conveying tray. The
circular knitting machine coupled to the yarn conveying
system has a needle cylinder and atleastone yarn feeder
arranged annularly on the needle cylinder. Around the
yarn conveying tray at least two separate yarns are
wound so that the yarn conveying tray is configured to
convey at least two separate yarns and the yarn convey-
ing tray comprises a driving device to drive the yarn con-
veying tray to rotate so that the yarns are supplied via a
yarn conveying path to the yarn feeder. The control unit
generates a yarn feeding signal, which is sent to the cir-
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cular knitting machine to control the yarn feeding speed,
and a driving signal, which is sent to the driving device
to control the rotational speed of the yarn conveying tray.
[0007] Inone embodimentthe driving device drives the
yarn conveying tray to rotate according to the driving sig-
nal so that the yarns wound on the yarn conveying tray
are supplied at a selected yarn conveying speed to the
yarn feeder. The yarn conveying speed is the same as
the yarn feeding speed of the circular knitting machine.
[0008] In one embodiment the control unit generates
the driving signal according a set yarn feeding speed to
determine the rotational speed ofthe yarn conveying tray.
[0009] Afurtherrelated object of the invention is to reg-
ulate the tension of the yarns on the yarn conveying path
during knitting operation of the circular knitting machine.
[0010] To achieve the foregoing object, the invention
provides at least one yarn buffer device electrically con-
nected to the control unit on the yarn conveying path.
[0011] In one embodiment the yarn buffer device out-
puts a first buffer signal according to the tension of the
yarns on the yarn conveying path to the control unit to
adjust the rotational speed of the yarn conveying tray
driven by the driving device.

[0012] In one embodiment the yarn buffer device has
at least one moving element coupled on each yarn and
at least one movement detection device to detect the
positions of the moving element. The movement detec-
tion device is electrically connected to the control unit.
[0013] Inoneembodimentthe movementdetectionde-
vice predetermines a movement detection range corre-
sponding to the moving element and includes a first sen-
sor located at an upper limit of the movement detection
range and a second sensor located at a lower limit of the
movement detection range. In the event that the moving
element moves beyond the movement detection range,
the first sensor or the second sensor generates a second
buffer signal to the control unit.

[0014] Inoneembodimentthe firstsensors and second
sensors of different moving elements generate a
shut-down signal to the control unit upon detecting dif-
ferent moving elements respectively moving beyond the
upper limit and lower limit of the movement detection
range.

[0015] Inoneembodimentthe movementdetectionde-
vice includes at least one third sensor located between
the first and second sensors. Multiple third sensors of
differentmoving elements detect the positions of different
moving elements and send the detected positions to the
control unit. The control unit calculates an average posi-
tion of all moving elements and compares with an initial
position stored in the control unit to regulate the rotational
speed of the yarn conveying tray driven by the driving
device.

[0016] The yarn conveying system according to the in-
vention enables a driving device on the yarn conveying
tray to actively supply yarn to the yarn feeder of the cir-
cular knitting machine, so that the circular knitting ma-
chine can knit warp yarns at an enhanced speed, relia-
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bility and reduced costs. Moreover, by providing the con-
trol unit that is electrically connected to the circular knit-
ting machine and driving device to regulate the yarn con-
veying speed of the yarn conveying tray synchronous
with the yarn feeding speed of the yarn feeder of the
circular knitting machine, the broken warp yarns caused
by different speeds can be reduced. In addition, by pro-
viding the yarn buffer device on the yarn conveying path
to normally detect the tension of the warp yarns to feed
back and regulate the yarn conveying speed, the quality
of fabrics can be ensured without being affected by too
greatortoolittle tension. Compared with the conventional
tension sensor, the yarn buffer device of the invention
provides individual yarn conditions to the control unit,
thereby can accurately control the tension of the yarn.

[0017] Theforegoing, aswellas additional objects, fea-
tures and advantages of the invention will be more readily
apparent from the following detailed description, which
proceeds with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a schematic view of the structure of an em-
bodiment of the yarn conveying system of the inven-
tion.

FIG. 2 is a schematic side view of the structure of an
embodiment of the yarn conveying system of the in-
vention.

FIG. 3is astructural block diagram of an embodiment
of the invention.

FIG. 4 is a fragmentary enlarged view of an embod-
iment of the yarn buffer device of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] Please refer to FIGS. 1, 2 and 3 for an embod-
iment of the yarn conveying system of the invention. Itis
used in combination with a circular knitting machine 10
which includes a needle cylinder 11 and atleast one yarn
feeder 12 arranged annularly on the needle cylinder 11.
The circular knitting machine 10 further has a first power
converter 13 and a main driving motor 14 receiving power
output from the first power converter 13 to drive the yarn
feeder 12 to perform yarn knitting. The first power con-
verter 13 may be a DC to AC transformer.

[0020] In this embodiment, the circular knitting ma-
chine 10 also has a control unit 40 electrically connected
to the first power converter 13 to output a yarn feeding
signal S1 according to setting to the first power converter
13 to control the yarn feeding speed of the yarn feeder
12 driven by the main driving motor 14. The control unit
40 includes an operation interface 41 to receive user’'s
input commands. The operation interface 41 can be a
keyboard or a touch screen. The control unit 40, aside
from being installed on the circular knitting machine 10
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as it is the case in this embodiment, can also be inde-
pendently located outside the circular knitting machine
10 by connecting to the first power converter 13 via a
power cord.

[0021] The invention also includes at least one yarn
conveying tray 20 to supply yarns 30 to the circular knit-
ting machine 10. The yarn conveying tray 20 is wound
by at least two separate yarns 30 and is configured to
convey at least two separate yarns 30. The number of
the yarns 30 can be adjusted according to the number
of the yarn feeder 12. In this embodiment, each yarn con-
veying tray 20 holds at least 32 individual yarns 30.
Namely, the yarns 30 wound on the yarn conveying tray
20 can be supplied simultaneous to the yarn feeder 12
for knitting. The yarn conveying tray 20 in this invention
to supply multiple warp yarns 30 also is called a yarn
beam. To facilitate rotation of the yarn conveying tray 20,
a bearing rack 21 is provided at one side of the yarn
conveying tray 20. Compared with a conventional yarn
barrel, which supplies the yarns in the conventional cir-
cular knitting machine, the yarn conveying tray 20 ac-
cording to the present invention is formed at a larger size
and aheavierweight. To preventthe yarns 30 from break-
ing caused by too great tension while being drawn merely
by the circular knitting machine 10 to drive the yarn con-
veying tray 20 during knitting operation, referring to FIG.
3, the bearing rack 21 has a second power converter 22
and a driving device 23 located thereon to receive power
output from the second power converter 22. The driving
device 23 actively drives the yarn conveying tray 20 ro-
tating so that the yarns 30 can be supplied to the yarn
feeder 12 via a yarn conveying path R as shown in FIG.
2. The driving device 23 can be an AC motor. The second
power converter 22 can be a DC to AC transformer. The
control unit 40 is electrically connected to the second
power converter 22 and transmits a driving signal S2 to
the second power converter 22 to regulate the power
output therefrom to the driving device 23, thereby to con-
trol the rotational speed of the yarn conveying tray 20.
The driving device 23 drives the yarn conveying tray 20
rotating based on the driving signal S2 so that the warp
yarns 30 wound on the yarn conveying tray 20 are sup-
plied to the yarn feeder 12 at a desired yarn conveying
speed. In this embodiment, output of the yarns 30 from
the yarn conveying tray 20 is synchronous with input of
the yarn feeder 12; namely, the yarn conveying speed of
the yarns 30 on the yarn conveying tray 20 is the same
as the yarn feeding speed of the yarn feeder 12. In the
aforesaid embodiment, the control unit 40 is electrically
connected to the circular knitting machine 10 and driving
device 23, or also can be independently connected to
the driving device 23, namely merely one driving signal
S2 is output to the driving device 23 to control the rota-
tional speed of the yarn conveying tray 20.

[0022] Referring to FIG. 3, the yarn conveying speed
of the yarns 30 on the yarn conveying tray 20 and yarn
feeding speed of the yarn feeder 12 can be controlled
instantly by users via the control unit 40 or via preset
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operation parameters entered into the control unit 40 in
advance, thereby to set the circular knitting machine 10
and driving device 23 so that the control unit40 generates
the yarn feeding signal S1 and the driving signal S2 and
sends to the circular knitting machine 10 and driving de-
vice 23. Another alternative is providing a preset algo-
rithm in the control unit 40 to generate a driving signal
S2 to drive the yarn conveying tray 20 rotating at the
desired rotational speed according to a set yarn feeding
signal S1 that controls the yarn feeding speed.

[0023] Inorderto stably control the tension of the yarns
30 supplied to the circular knitting machine 10, the yarn
conveying system of the invention further includes at
least one yarn buffer device 50 on the yarn conveying
path R of each yarn 30 that is electrically connected to
the control unit40 as shownin FIG. 2. In this embodiment,
referring to FIGS. 1, 2 and 4, the yarn buffer device 50
mainly includes a frame 51 with a plurality of parallel
movement tracks 52 located thereon, a moving element
53 located on each movement track 52 and coupled on
each yarn 30, and at least one movement detection de-
vice to detect the positions of the moving element 53.
The frame 51 has at least one yarn eyelet 511 threaded
through by the yarn 30 in a confined yarn conveying di-
rection. Each moving element 53 has at least one holding
portion 531 at one side. The movement track 52 has a
steel wire 521 threaded through the holding portion 531
to move the moving element 53 vertically. The movement
detection device predetermines a movement detection
range P corresponding to the positions of the moving
element 53, and includes a first sensor 541 located at an
upper limit of the movement detection range P and a
second sensor 542 located at a lower limit of the move-
ment detection range P. The first and second sensors
541 and 542 are electrically connected to the control unit
40.

[0024] When the tension of any yarn 30 increases, the
moving element 53 coupled thereon is moved upwards
on the movement track 52. In the event that the moving
element 53 moves beyond the upper limit of the move-
mentdetection range P and is detected by the first sensor
541, the first sensor 541 generates a second buffer signal
S3 to the control unit 40 which controls the driving device
23 toincrease the rotational speed of the yarn conveying
tray 20. On the other hand, when the tension of any yarn
30 decreases, the moving element 53 coupled thereon
is moved downwards on the movement track 52. In the
event that the moving element 53 moves beyond the low-
er limit of the movement detection range P and is detect-
ed by the second sensor 542, the second sensor 542
generates another second buffer signal S3 to the control
unit 40 which controls the driving device 23 to decrease
the rotational speed of the yarn conveying tray 20. To
prevent too much tension difference between different
yarns 30, when the first and second sensors 541 and 542
of different moving elements 53 detect at the same time
that the different moving elements 53 respectively moves
beyond the upper and lower limits of the movement de-
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tection range P, a shut-down signal S4 is generated to
the control unit 40.

[0025] In addition, in order to detect the position of the
moving element 53 more precisely, the movement de-
tection device also includes at least one third sensor 543
between the first and second sensors 541 and 542. Mul-
tiple third sensors 543 are arranged along the movement
detection range P to get the position of the moving ele-
ment 53. Multiple third sensors 543 detect the positions
of different moving elements 53 and send the detected
positions to the control unit 40 which calculates an aver-
age position of all moving elements 53 and compares
with an initial position stored therein, and then outputs
the driving signal S2 to the driving device 23 to regulate
the rotational speed of the yarn conveying tray 20.
[0026] To avoid the circular knitting machine from ro-
tating idly caused by broken yarns to result in defective
finished fabric products, the yarn conveying system of
the invention further includes a broken yarn sensor 60
on the frame 51 of the yarn buffer device 50 correspond-
ing to each yarn 30 as shown in FIG. 4. The broken yarn
sensor 60 is electrically connected to the control unit 40,
and located below the moving element 53, and can be
triggered by the moving element 53 to generate a shut-
down signal S5 to the control unit 40.

[0027] To summarize, the yarn conveying system for
circular knitting machines of the present invention em-
ploys the yarn conveying tray used in the conventional
shuttle loom to the circular knitting machine. The yarn
conveying tray can actively supply multiple separate
yarns via a driving device to the circular knitting machine
to prevent the yarns from breaking caused by insufficient
drawing force of the yarns to draw the yarn conveying
tray during knitting operation. By providing the control
unit that is electrically connected to the circular knitting
machine and driving device of the yarn conveying tray to
regulate the rotational speed of the yarn conveying tray,
the yarn conveying speed of the yarns on the yarn con-
veying tray can be regulated to synchronize with the yarn
feeding speed of the yarn feeder of the circular knitting
machine. Moreover, to ensure the quality of finished fab-
ric products, the yarn buffer device is provided on the
yarn conveying path to detect the tension of the yarns
and feed back a first buffer signal to the control unit based
on the tension of the yarns to instantly regulate the rota-
tional speed of the yarn conveying tray to maintain the
tension of the yarns as desired. Thus the present inven-
tion provides significant improvements over the conven-
tional techniques.

[0028] While the preferred embodiments of the inven-
tion have been set forth for the purpose of disclosure,
modifications of the disclosed embodiments of the inven-
tion as well as other embodiments thereof may occur to
those skilled in the art. Accordingly, the appended claims
are intended to cover all embodiments which do not de-
part from the spirit and scope of the invention.
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Claims

A yarn conveying system for a circular knitting ma-
chine, said circular knitting machine (10) including a
needle cylinder (11) and at least one yarn feeder (12)
arranged annularly on the needle cylinder (11); char-
acterized by

at least one yarn conveying tray (20) configured to
convey at least two separate yarns (30), said at least
one yarn conveying tray (20) comprising a driving
device (23) to drive the yarn conveying tray (20) to
rotate to thereby supply the yarns (30) via a yarn
conveying path (R) to an associated yarn feeder (12)
of said circular knitting machine; and

a control unit (40) which is electrically connected to
the driving device (23) and generates a driving signal
(S2) sent to the driving device (23) to control rota-
tional speed of the yarn conveying tray (20).

The yarn conveying system of claim 1, wherein the
driving device (23) drives the respective yarn con-
veying tray (20) to rotate according to the driving
signal (S2) so that the yarns (30) wound on the re-
spective yarn conveying tray (20) are supplied to the
associated yarn feeder (12) of said circular knitting
machine at a selected yarn conveying speed, which
is the same as a yarn feeding speed of the circular
knitting machine (10).

The yarn conveying system of claim 1 or 2, wherein
the control unit (40) generates the driving signal (S2)
based on a set yarn feeding speed to determine the
rotational speed of the respective yarn conveying
tray (20).

The yarn conveying system of any of the preceding
claims, further comprising at least one yarn buffer
device (50) electrically connected to the control unit
(40) on the yarn conveying path (R).

The yarn conveying system of claim 4, wherein the
yarn buffer device (50) outputs a first buffer signal
based on tension of the yarns (30) on the yarn con-
veying path (R) to the control unit (40) to regulate
the rotational speed of the respective yarn conveying
tray (20) driven by the driving device (23).

The yarn conveying system of claim 4 or 5, wherein
the yarn buffer device (50) includes a moving ele-
ment (53) coupled on each of the yarns (30) and at
least one movement detection device to detect po-
sitions of the moving element (53), the movement
detection device being electrically connected to the
control unit (40).

The yarn conveying system of claim 6, wherein the
movement detection device predetermines a move-
ment detection range (P) corresponding to the posi-
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tions of the moving element (53) and includes a first
sensor (541) located at an upper limit of the move-
ment detection range (P) and a second sensor (542)
located at a lower limit of the movement detection
range (P); thefirst sensor (541) or the second sensor
(542) generating a second buffer signal (S3) to the
control unit (40) when the moving element (53)
moves beyond the movement detection range (P).

The yarn conveying system of claim 7, wherein the
first sensors (541) and the second sensors (542) of
different moving elements (53) generate a shut-
down signal (S4) to the control unit (40) upon detect-
ing the different moving elements (53) respectively
moving beyond the upper limit and the lower limit of
the movement detection range (P).

The yarn conveying system of claim 7 or 8, wherein
the movement detection device includes at least one
third sensor (543) located between the first sensor
(541) and the second sensor (542), multiple third
sensors (543) detecting the positions of different
moving elements (53) and sending the detected po-
sitions to the control unit (40), the control unit (40)
calculating an average position of all moving ele-
ments (53) and comparing with an initial position
stored therein to regulate the rotational speed of the
yarn conveying tray (20) driven by the driving device
(23).

10. A circular knitting machine characterized by a yarn

conveying system as claimed in any of the preceding
claims.
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