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(57)  Anauto piecing unit (1) for piecing broken yarns
and its operation are described. The auto piecing unit (1)
comprises a gripping arrangement (2) and a suction ar-
rangement (4) connected on a mounting means (3) and
a scribing arrangement (7). The gripping arrangement
(2) holds a cop (5) wound with a broken yarn. The cop
(5) is rotated in a direction opposite to a normal winding
direction and moved vertically upwards and downwards.
During a reverse rotation of the cop (5), the scribing ar-
rangement (7) makes the linear and/or sideways move-
ment to loosen and disentangle the broken yarn end.
Upon loosening and disentangling the broken yarn, the
suction arrangement (4) is positioned over the cop (5) to
suck the broken yarn for a piecing operation.

BROKEN YARN PICKING ARRANGEMENT FOR RING SPINNING MACHINE

Figure 1
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to yarn picking
arrangement for textile machines. Particularly, the inven-
tion relates to broken yarn picking arrangement for an
automatic yarn piecing unit in ring spinning machines.
More particularly, the invention relates to an arrangement
to pick the broken yarn end which is entangled in the cop
to enable automatic piecing operation in textile ring spin-
ning machines.

BACKGROUND OF THE INVENTION

[0002] In textile spinning mills, the cotton is converted
into yarn through a series of machines. The ring spinning
machines are crucial machines as the resultant yarn is
produced in it. Yarn breakages are frequent occurrences
in said ring spinning machines which is a major concern
to be addressed then and there. Yarn breakage has to
be continuously monitored and broken yarn has to be
pieced manually then and there by the workers. The yarn
breakage phenomenon happens because of many pa-
rameters of yarn and spinning machine and the same is
unavoidable. The spinning machines in mill sites are long
and manual workers continuously monitors the yarn
breakages and perform manual piecing of broken yarns
round the clock walking along the pathway along the aisle
of the ring frames. The workers walk along the machine
frames which normally consists of more than 1600 spin-
dles and about 75 meters long for a single spinning ma-
chine. Likewise many spinning machines are available
depending upon the mill setup. After piecing the broken
yarn manually, yarn spinning sequence will be restarted
then and there to avoid production downtime and yarn
wastage.

[0003] To overcome above problems, automatic piec-
ing units are developed in the textile spinning industry.
The automatic piecing unit is a movable unit in vehicle
form with wheels / rails / guides. The said piecing unit
stops in front of the respective spindle position which
require piecing assistance. The piecing unit in general
moves longitudinally over the machine frame aisles. Be-
fore initiating piecing operation, the piecing vehicle stops
in front of the spindle and then the broken yarn end which
is available in the spinning cop has to be found and
picked. Normally in some types of yarns, the broken yarn
gets entangled in the cop and it is not visible to naked
eye. Also it is very difficult for the workers / automatic
piecing unit to find and pick the entangled broken yarn
end from the cop to perform subsequent piecing opera-
tion.

[0004] There exists a need to provide a solution for the
above problem. The present invention provides an im-
proved arrangement for picking the broken yarn end
which is entangled in the spinning cop to enable auto-
matic piecing in ring spinning machines.
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OBJECTS OF THE INVENTION

[0005] The main object of the present invention is to
provide an improved piecing unit for textile ring spinning
machines.

[0006] Anotherobjectofthe presentinvention is to pro-
vide an improved broken yarn picking arrangementin the
automatic piecing unit of the textile ring spinning ma-
chines.

[0007] Anotherobjectof the presentinvention is to pro-
vide an improved broken yarn end picking arrangement
from the spinning cop, which effectively finds and picks
the entangled yarn end in the automatic piecing unit of
the textile ring spinning machines.

SUMMARY OF THE INVENTION

[0008] This summary is provided to introduce aspects
related to systems and methods for forecasting volume
data, and the aspects are further described below in the
detailed description. This summary is not intended to
identify essential features of the claimed subject matter
nor is it intended for use in determining or limiting the
scope of the claimed subject matter.

[0009] In one non-limiting embodiment of the disclo-
sure, an automatic piecing unit is disclosed. The auto-
matic piecing unit assists in yarn piecing operation during
yarn breakage incidents in ring spinning machines. The
broken yarns for some types of yarn gets entangled in a
spinning cop and is not found by the workers or automatic
piecing units. The proper picking of the broken yarn end
is necessary for successful piecing of the broken yarn
ends. To enable the same, an auto piecing unit (1) ac-
cording to the present invention is provided with a mech-
anism to pick the broken yarn end which is entangled in
the cop, using gripping, scribing, and suction arrange-
ments in the auto piecing unit (1) of ring frame.

[0010] In an embodiment, the auto piecing unit (1) is
provided with a gripping arrangement (2) that is present
in the form of a vertical pipe mounted in the auto piecing
unit (1) through mounting means (3) present in the form
of a bracket. The gripping arrangement (2) comprises a
pneumaticinner gripper for gripping the cop (5) internally.
Other end of the mounting means (3) is provided with a
suction arrangement (4). Although the gripping arrange-
ment (2) and the suction arrangement (4) are described
to be present on a single element of the auto piecing unit
(1) i.e. the mounting means (3), it is fairly possible that
the gripping arrangement (2) and the suction arrange-
ment (4) are mounted separately on the auto piecing unit
(1). The suction arrangement (4) is in the form of a bell
shaped mouth so as to surround the cop (5). The gripping
arrangement (2) and suction arrangement (4) are capa-
ble of rotating / indexing in the range of 180 to 270 de-
grees, preferably 180 degrees, through an indexing ar-
rangement (6), preferably a rotary actuator. The indexing
arrangement (6) can also be a pneumatic, electric, hy-
draulic, linear actuator, and the like. Additionally, a scrib-
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ing arrangement (7) is provided in the auto piecing unit
(1) which is capable of moving forward and/or sideways
to brush or scribe the cop (5) having the broken yarn, to
loosen and disentangle the brokenyarn end. The scribing
arrangement (7) includes bristles, Velcro, sponge, scrib-
er, finger like part, or needle. The scribing arrangement
(7) is mounted in the auto piecing unit (1) and is connect-
edto adrive element (8). The drive element (8)is alinear/
rotary drive element that operates using either of a pneu-
matic cylinder, hydraulic cylinder, screw rod, or the like.
[0011] In another non-limiting embodiment of the cur-
rent disclosure, a sequence of steps performed for pick-
ing the entangled broken yarn end is disclosed. The grip-
ping arrangement (2) moves forward through suitable
drive means from the auto piecing unit (1). The auto piec-
ing unit (1) applies brake to a broken yarn spindle through
suitable braking means. The respective spindle rotation
is thereby stopped. The gripping arrangement (2) then
positions above the cop (5) having the broken yarn. Then
the gripping arrangement (2) moves downwards and
picks the cop (5) by internally gripping the cop (5). The
cop (5) can also be gripped externally. Gripping force is
provided by suitable pressure means from the auto piec-
ing unit (1). Then the gripping arrangement (2) lifts the
cop (5) upwards. Upon being lifted, the cop (5) is rotated
in a reverse direction from that of a normal winding di-
rection through a motor (9), preferably a stepper motor
or a servo motor. The gripping arrangement (2) is moved
vertically downwards and upwards through suitable drive
means from the auto piecing unit (1).

[0012] In an embodiment, during reverse rotation of
the cop (5), the scribing arrangement (7) provided in the
auto piecing unit (1) moves forward and/or sideways of
the cop (5) through the drive element (8). The front portion
of the scribing arrangement (7) is provided with bristles,
Velcro, sponge, scriber, finger like part, or needle for
brushing or scribing the broken yarn wound on the cop
(5) so that entangled yarn is loosened and disentangled.
Then the gripping arrangement (2) is relieved with the
gripping force so that it leaves the cop (5) in the spindle.
The above combination of actions evolved through re-
search from the inventors, resulted in loosening and dis-
entangling of the broken yarn end from the cop (5), which
was not possible earlier.

[0013] Inanembodiment,the grippingarrangement(2)
is rotated 180 degrees through the indexing arrangement
(6) so that the suction arrangement (4) connected to other
end of the mounting means (3) positions above the cop
(5). Then suction force provided to the suction arrange-
ment (4) assists in picking the disentangled broken yarn
end easily and is sucked upwards inside a bell shaped
mouth of the suction arrangement (4) for enabling sub-
sequent piecing operation.

[0014] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.
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BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

[0015] The accompanying drawings illustrate various
embodiments of apparatus, methods, and embodiments
of various other aspects of the disclosure. In some ex-
amples, one element may be designed as multiple ele-
ments or that multiple elements may be designed as one
element. In some examples, an element shown as an
internal component of one element may be implemented
as an external component in another, and vice versa.
Non-limiting and non-exhaustive embodiments are de-
scribed with reference to the following drawings. The
components in the figures are not necessarily to scale,
emphasis instead being placed upon illustrating princi-
ples.

Figure 1 shows an isometric view of the broken yarn
picking arrangement of the auto piecing unit accord-
ing to the present invention in home position.

Figure 2 shows a side view of the broken yarn picking
arrangement of the auto piecing unit according to
the present invention in which the gripping arrange-
ment and scribing arrangement are in working con-
dition.

Figure 3 shows a side view of the broken yarn picking
arrangement of the auto piecing unit according to
the present invention in which the suction arrange-
ment is in working condition after disentangling the
broken yarn end from the cop.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Embodiments of the present disclosure will be
described more fully hereinafter with reference to the ac-
companying drawings in which like numerals represent
like elements throughout the severalfigures, and in which
example embodiments are shown. Embodiments of the
claims may, however, be embodied in many different
forms and should not be construed as limited to the em-
bodiments set forth herein. The examples set forth herein
are non-limiting examples and are merely examples
among other possible examples.

[0017] Referring to figure 1, an automatic piecing unit
(1) ofthe presentinvention is shown. The automatic piec-
ing unit (1) is used for piecing broken yarns in a ring
spinning machine. The automatic piecing unit (1) moves
longitudinally along the aisle of the ring spinning ma-
chine. The ring spinning machine is capable of winding
yarn onto a bobbin mounted to a spinning spindle, so
calledacop (5). When yarn breakage occursin a spinning
sequence, thread of a broken yarn may get entangled in
the cop (5) that may be spinning. To enable yarn piecing,
an entangled yarn end has to be picked from the cop (5).
[0018] As shown in figure 1, the auto piecing unit (1)
is provided with a gripping arrangement (2). The gripping
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arrangement (2) is in the form of a vertical pipe mounted
in the auto piecing unit (1) through mounting means (3)
present in the form of a bracket. The gripping arrange-
ment (2) grips and lifts the cop (5). Further, the gripping
arrangement (2) may grip the cop (5) either internally or
externally, preferably internally.

[0019] In one embodiment, the gripping arrangement
(2) comprises a pneumatic inner gripper for gripping the
cop (5) internally. The pneumatic inner gripper includes
an elastic means such as diaphragm type and can also
be of electric, hydraulic, or solenoid type. Other end of
the mounting means (3) is provided with a suction ar-
rangement (4). Although the gripping arrangement (2)
and the suction arrangement (4) are illustrated and de-
scribed to be present on a single element of the auto
piecing unit (1) i.e. the mounting means (3), it is fairly
possible that the gripping arrangement (2) and the suc-
tion arrangement (4) are mounted separately on the auto
piecing unit (1). The suction arrangement (4) is in the
form of a bell shaped mouth so as to surround the cop
(5). The gripping arrangement (2) and the suction ar-
rangement (4) are capable of rotating in the range of 180
to 270 degrees, preferably up to 180 degrees through an
indexing arrangement (6), preferably a rotary actuator.
[0020] Additionally, a scribing arrangement (7) is pro-
vided in the auto piecing unit (1) which is capable of mov-
ing forward and/or sideways to scribe the cop (5) having
the broken yarn, to loosen and disentangle an end of the
broken yarn. The scribing arrangement (7) could also be
referred as a brushing arrangement (7) capable of brush-
ing the cop (5) having the broken yarn. The scribing ar-
rangement (7) includes bristles, Velcro, sponge, scriber,
finger like part, or needle. The said brushing / scribing
arrangement (7) is mounted in the auto piecing unit (1)
and is driven front and back by a drive element (8) that
could be alinear drive element. Further, the drive element
(8) could be a rotary drive element. The drive element
(8) may operate using a pneumatic cylinder, a hydraulic
cylinder, rotary cylinder, a screw rod, or the like.

[0021] Referringtofigures2and 3, asequence forpick-
ing an entangled end of the broken yarn is provided
henceforth. The gripping arrangement (2) moves forward
through suitable drive means from the auto piecing unit
(1). The auto piecing unit (1) applies brake to the broken
yarn’s spindle through suitable braking means. The re-
spective spindle rotation is thereby stopped. The gripping
arrangement (2) then positions above the cop (5) having
the broken yarn. Then the gripping arrangement (2)
moves downwards and picks the cop (5) having the bro-
ken yarn by internally gripping the cop (5). The cop (5)
can also be gripped externally. Gripping force applied to
grip the cop (5) is provided by suitable pressure means
from the auto piecing unit (1). Then the gripping arrange-
ment (2) along with the cop (5) moves upwards. Upon
being lifted, the cop (5) is rotated in a reverse direction
from that of a normal winding direction through the grip-
ping arrangement (2) provided with a motor (9), prefer-
ably a stepper motor or a servo motor. The gripping ar-
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rangement (2) is moved vertically downwards and up-
wards through suitable drive means from the auto piecing
unit (1).

[0022] During reverse rotation of the cop (5), the scrib-
ing arrangement (7) provided in the auto piecing unit (1)
moves forward and/or sideways of the cop (5) through
the drive element (8). A front portion of the scribing ar-
rangement (7) is provided with bristles, Velcro, sponge,
scriber, finger like part, or needle for brushing or scribing
the broken yarn cop (5) so that the entangled yarn is
loosened and disentangled. Then, the gripping arrange-
ment (2) is relieved with the gripping force so that it leaves
the cop (5) on the spindle. The above actions result in
loosening and disentangling of the entangled end of the
broken yarn from the cop (5). The above arrangement
according to the invention is suitable for disentangling
entangled yarn ends in other textile machines like auto-
coner and manual piecing operation in ring spinning ma-
chines also.

[0023] Then the gripping arrangement (2) is rotated to
180 degrees through the indexing arrangement (6) so
that the suction arrangement (4) in the other end of the
mounting means (3) positions above the cop (5) having
the broken yarn. Then suction force provided to the suc-
tion arrangement (4) assists in picking a disentangled
broken yarn end easily and sucking the disentangled bro-
ken yarn end upwards inside the bell shaped mouth of
the suction arrangement (4) for enabling subsequent
piecing operation in the drafting zone.

[0024] Thus, the above described auto piecing unit (1)
forring spinning machine frame provides an effective so-
lution for picking of broken yarn ends which are entangled
in the cops, in an efficient and effective manner.

[0025] In view of the present disclosure, which de-
scribes the present invention, all changes, modifications
and variations within the meaning and range of equiva-
lency are considered within the scope and spirit of the
invention as defined by the appended claims. Moreover,
the scope of the present application is notintended to be
limited to the particular embodiments of the process, ma-
chine, means, methods and steps described in the spec-
ification. As one will readily appreciate from the disclo-
sure, processes, machines, means, methods, or steps,
presently existing or later to be developed that perform
substantially the same function or achieve substantially
the same result as the corresponding embodiments de-
scribed herein may be utilized. Accordingly, the append-
ed claims are intended to include within their scope such
processes, machines, means, methods, or steps.

Claims

1. An auto piecing unit (1) for piecing broken yarns in
a ring spinning
machine, the auto piecing unit comprising:

a gripping arrangement (2) connected on a
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mounting means (3) for holding a cop (5), the
gripping arrangement (2) moves downwards,
grips and lifts the cop (5) upwards, after lifting
the cop (5), the cop (5) is rotated in a direction
opposite to a normal winding direction;

a scribing arrangement (7) connected to a drive
element (8) for performing at least one of linear
movement and/or sideways movement during
said reverse rotation of the cop (5), for loosening
and/or disentangling a broken yarn wound over
the cop (5); and

a suction arrangement (4) positioned over the
cop (5) to suck the broken yarn for a piecing
operation.

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) grips the cop
(5) either internally or externally, preferably internal-
ly, and lifts the cop (5).

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) comprises a
pneumatic inner gripper for gripping the cop (5) in-
ternally.

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) is provided
with a motor (9) for reverse rotation of the cop (5).

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) is capable of
moving vertically upwards and downwards.

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) places the cop
(5) on the spindle by relieving the gripping force, after
the broken yarn end is loosened/disentangled.

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) and the suction
arrangement (4) are connected on opposite ends of
the mounting means (3).

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) comprises a
vertical pipe mounted in the auto piecing unit (1)
through the mounting means (3).

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) and the suction
arrangement (4) are capable of rotation through an
indexing arrangement (6).

The auto piecing unit (1) as claimed in claim 9,
wherein the gripping arrangement (2) and the suction
arrangement (4) are capable of rotating in the range
of 180 to 270 degrees.
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1.

12.

13.

14.

15.

16.

The auto piecing unit (1) as claimed in claim 9,
wherein the indexing arrangement (6) is preferably
a rotary actuator.

The auto piecing unit (1) as claimed in claim 1,
wherein the gripping arrangement (2) is mounted
separately in the auto piecing unit (1).

The auto piecing unit (1) as claimed in claim 1,
wherein the suction arrangement (4) is mounted sep-
arately in the auto piecing unit (1) connected

to a suction source.

The auto piecing unit (1) as claimed in claim 1,
wherein the scribing arrangement (7) comprises at
least one of bristles, Velcro, sponge, scriber, finger
like part, and needle.

The auto piecing unit (1) as claimed in claim 1,
wherein the drive

element (8) of the scribing arrangement (7) is a lin-
ear/rotary drive element that operates using one of
a pneumatic cylinder, hydraulic cylinder, rotary cyl-
inder, and a screw rod.

A method of piecing broken yarns in a ring spinning
machine, the
method comprising:

positioning a gripping arrangement (2) above a
cop (5) wound with the broken yarn, and gripping
the cop (5), either internally or externally, using
the gripping arrangement (2) and lifting the cop
(3)

rotating the cop (5) in a direction opposite to a
normal winding direction;

moving a scribing arrangement (7) in at least
one of linear and/or sideways movement to-
wards the cop (5) to loosen/disentangle the bro-
ken yarn end;

placing the cop (5) on the spindle; and
positioning a suction arrangement (4) over the
cop (5) to suck the

broken yarn for a piecing operation.
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Figure 1
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