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(54) AN IMPROVED YARN LIFTING ARRANGEMENT IN AUTOMATIC PIECING UNIT OF RING 
SPINNING MACHINE

(57) An automatic piecing unit for a textile ring spin-
ning machine comprises a bottom circumferential jet ar-
rangement having three nozzles. The bottom circumfer-
ential jet arrangement is disposed concentrically around
a spindle of the textile ring spinning machine proximate
a cop. Each nozzle project air towards cop at an upwards
angle. The automatic piecing unit also comprises an ad-
ditional jet arrangement disposed above the bottom cir-
cumferential jet arrangement and having blow nozzles.

Two blow nozzles blow air at an acute angle towards an
upward direction of the cop and another blow nozzle
points towards traveler region of the ring. Each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement discharge air to detach a broken yarn
end from the cop and lift the broken yarn end upstream
towards a drafting zone of the ring spinning machine to
enable effective automatic yarn piecing with a drafted
fibre material.
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Description

FIELD OF THE INVENTION

[0001] The present invention generally relates to textile
spinning machines. Particularly, the invention relates to
an automatic yarn piecing unit for textile ring spinning
machines. More particularly, the invention relates to im-
proved broken yarn lifting arrangement in the automatic
piecing unit of textile ring spinning machines.

BACKGROUND OF THE INVENTION

[0002] In textile spinning mills, ring spinning machines
are crucial machines used to produce continuous lengths
of yarn. Textile roving materials produced from roving
frame machines are usually fed into the ring spinning
machines. The roving material is first drafted and twisted
and then wound on a package so called cop or yarn cop.
During this spinning process, yarn breakage in said ring
spinning machines is a common and frequent problem
that requires continuous attention of the work force. In
present day, the yarn breakage remains a major disad-
vantage in ring spinning machines. Traditionally, large
number of workers used to continuously monitor the ring
spinning machines usually comprising more than 1600
spindles, throughout the length of the machine frame,
which is normally 75 meters long. In addition to periodic
monitoring, the broken yarns have to be pieced and the
corresponding yarn spinning sequence has to be restart-
ed then and there, in order to avoid wastage of yarn.
Since, several ring spinning machines of this kind are
installed in one spinning mill close to each other, it be-
comes tedious for the operator to access the gangways
for monitoring the ring spinning machine round the clock.
[0003] To overcome above problems, automatic piec-
ing units are being developed. The automatic piecing unit
is in the form of a movable vehicle with
wheels/rails/guides. The said piecing unit has in-built
drive units, sensing units, and support units. Automatic
piecing assembly comprises plurality of modules for bro-
ken yarn pickup from cop, yarn inserting into the traveller,
yarn suction and yarn piecing at drafting zone etc. The
yarn pickup module consists of air blowing means fixedly
mounted to the auto piecing unit.
[0004] Such a method and a device for the pneumatic
detachment and suction of a broken yarn end is known
from US Patent 4132057. According to that patent, the
intermittent rotation of the spindle is done and air blowing
on the broken yarn cop is effected for the purpose of
detaching the torn thread end using three blow nozzles
with single orifice each. However, the said method in
practice does not reliably lifts the broken yarn from the
cop.
[0005] In another known arrangement as explained in
German Patent DE3012210, complicated brush or tan-
gential blow nozzle in addition to an axial blow nozzle is
used to detach the broken yarn from the cop. However,

the said arrangement also fails to lift the broken yarn end
from the cop successfully. Also said arrangements have
complicated constructional arrangements and requires
separate mounting and actuating arrangements.
[0006] All the known yarn lifting arrangements fail to
lift or detach the fine count yarn from the cop, say Ne>60.
The said failing attempts tends to further increased
number of attempts with high intensity of compressed air
for more time than previous cycles. The said number of
attempts leads to higher consumption of compressed air
which leads to problem of higher operating costs. Also
prolonged blowing effect over the surface of the cops
also causes yarn quality deterioration such as hairiness
increase in yarn, twists imperfections and neps forma-
tion. If air blow is provided with high pressure to lift fine
count yarns from cop, the yarn content in cop will col-
lapse. The piecing efficiency of the automatic piecing unit
is very much lower in all known broken yarn lifting ar-
rangements. Thus, reduced efficiency of automatic piec-
ing unit affects overall production efficiency of the ring
spinning machines in the spinning mills.
[0007] There exists a need for an improved yarn lifting
arrangement for detaching all counts of yarn from the cop.
[0008] The present invention provides an improved
yarn lifting arrangement for the automatic piecing unit of
ring spinning machines, to successfully detach the bro-
ken yarn end from cop, with simple and reliable construc-
tional arrangements.

OBJECTS OF THE INVENTION

[0009] The main object of the present invention is to
provide an improved automatic piecing unit for textile ring
spinning machines.
[0010] Another object of the present invention is to pro-
vide an improved broken yarn lifting arrangement for au-
tomatic piecing unit of textile ring spinning machines.
[0011] Yet another object of the present invention is to
provide an improved broken yarn lifting arrangement for
successful detaching of broken yarn in automatic piecing
units with simple and reliable construction, suitable for
lifting fine count yarns.

SUMMARY OF THE INVENTION

[0012] According to the invention, the automatic piec-
ing unit is provided for textile ring spinning machines.
The automatic piecing unit assists in yarn piecing oper-
ation during yarn breakage incidents in ring spinning ma-
chines. The proper picking / detaching of the broken yarn
end is necessary for the successful piecing of the broken
yarn ends. To enable the same, the present invention is
provided with bottom circumferential jet with at least three
jet members and top additional jet arrangements in the
automatic piecing unit. The three jet members in bottom
circumferential jet arrangement comprises preferably
three orifices each. The number of orifices can also be
more than three or less than three. The diameter of the
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orifice is preferably 2mm. The three jet members in bot-
tom circumferential jet can be operated in any sequence
such that only two jets are operated at a time or only one
jet is operated at a time or all the three jets are operated
at a time, along with the top additional jet arrangements.
The bottom jets are operated in any cyclic order either
clockwise or anticlockwise one by one. Any of the three
jet members can be switched on and switched off based
on the requirement of yarn lifting. The additional jet ar-
rangement comprises at least two blowing nozzles, pref-
erably three, facing towards the cop at a certain height
above from the bottom circumferential jet. The bottom
circumferential jet arrangement is placed in front of the
ring rail slightly below the ring rail position such that it
purges air towards the cop from plurality of orifices for
lifting the broken yarn end from the cop. The additional
jet arrangements are positioned in a region proximity to
the ring rail at a certain height above from bottom jet,
such that the additional jets purges air tangentially in up-
ward direction towards the cop. The additional jet ar-
rangement is provided with three blow nozzles in which
two nozzles with outlets project towards the cop surface
such that the outlet of said nozzles blows air at an acute
angle towards the upward direction of cop or at perpen-
dicular direction to the vertical axis of cop, at still further
height from the ring rail and another blow nozzle points
towards the traveller region of the ring. The additional
blow nozzles are mounted in a housing in the automatic
piecing unit. The blow nozzles in additional jet arrange-
ment can be of any size and diameter. The inner diameter
of the blow nozzle is preferably in the range of 2 to 4 mm
and the outer diameter is preferably in the range of 4 to
6 mm. All the jet members of the bottom circumferential
jet and all the blow nozzles of additional jet arrangement
are provided with air in different sequences in any cyclic
order to successfully lift the broken yarn with fine counts
from cop. The three blow nozzles in additional jet ar-
rangement also can be operated in any sequence such
that only two nozzles are operated at a time or only one
nozzle is operated at a time or all the three nozzles are
operated at a time. The three blow nozzles in additional
jet arrangement can be operated in any cyclic order. In
the additional jet arrangement, one of the blow nozzle
serves the purpose of both lifting the broken yarn and
also rotating the traveller around the ring by blowing the
compressed air during the threading operation of piecing
sequence.
[0013] According to an embodiment of the invention,
the additional blow nozzles faces various surfaces of cop
over the height of cop and the blow nozzles are adjustable
in any direction both horizontally and vertically and can
be tilted at any angles to blow air towards the cop at any
point over and around the cop surface. The bottom cir-
cumferential jet arrangement with three jet members of
three orifices each, along with the additional jet arrange-
ment with three blow nozzles, blowing air current accord-
ing to the invention, results in successful lifting of the
broken yarn end from the cop. The above said bottom

circumferential jet arrangement and the additional jet ar-
rangement are configured to be connected to a control
unit with a human machine interface and can be control-
led to operate at any sequence. The timing and sequence
of providing the air currents, air flow rate / air pressure
and velocity control of all the jet members can be varied
according to the broken yarn picking requirement and
yarn count through control unit. The several operating
parameters and the sequences of the jet members and
blow nozzles can be stored in the control unit and can
be selected in the display unit based on the requirement
for each and every spinning machine and also based on
the yarn count and yarn type. After successful picking,
the detached yarn end is moved upstream into a top suc-
tion tube adjacent to the drafting unit, to hold the yarn
until piecing with the roving material delivering from draft-
ing zone.
[0014] In one aspect of the present invention, an au-
tomatic piecing unit for a textile ring spinning machine is
provided. The automatic piecing unit comprises a bottom
circumferential jet arrangement having at least three noz-
zles, each nozzle having a plurality of orifices. The bottom
circumferential jet arrangement is disposed concentrical-
ly around a spindle of the textile ring spinning machine
proximate a cop. Each nozzle project air through the or-
ifice towards cop at an upwards angle. The automatic
piecing unit also comprises an additional jet arrangement
disposed above the bottom circumferential jet arrange-
ment and having a plurality of blow nozzles. At least two
blow nozzles blow air towards the cop of the ring spinning
machine. Each of the bottom circumferential jet arrange-
ment and the additional jet arrangement discharge air to
detach a broken yarn end from the cop of the ring spinning
machine and lift the broken yarn end upstream towards
a drafting zone of the ring spinning machine to enable
effective automatic yarn piecing with a drafted fibre ma-
terial.
[0015] According to the present invention, the addition-
al jet arrangement having a plurality of blow nozzles, in
which two blow nozzles blow air at an acute angle to-
wards an upward direction of the cop and another blow
nozzle points towards a traveler region of a ring of the
textile ring spinning machine.
[0016] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement simultaneously discharge air to detach
the broken yarn end from the cop of the ring spinning
machine.
[0017] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement cyclically discharge air to detach the
broken yarn end from the cop of the ring spinning ma-
chine.
[0018] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement discharge a whirling air current.
[0019] According to the present invention, two blow
nozzles projects air at perpendicular direction to the ver-
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tical axis of the cop of the ring spinning machine and
another blow nozzle points air towards the traveler region
of the ring of the ring spinning machine.
[0020] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement projects air tangentially and axially in
upward direction towards the cop of the ring spinning
machine.
[0021] According to the present invention, the blow
nozzles of the additional jet arrangement faces various
surfaces of the cop over the height of the cop and the
blow nozzles are adjustable in any direction both hori-
zontally and vertically and can be tilted at any angles to
blow air towards the cop at any point over and around
the cop surface.
[0022] According to the present invention, the bottom
circumferential jet arrangement and the additional jet ar-
rangement are configured to be connected to a control
unit with a human machine interface.
[0023] According to the present invention, several op-
erating parameters, sequence timings and sequence of
providing the air currents, air flow rate or air pressure and
velocity control of the nozzles of the bottom circumfer-
ential jet arrangement and the blow nozzles of the addi-
tional jet arrangement are stored in the control unit and
can be selected in the display unit based on the require-
ment for each and every spinning machine and also
based on the yarn count and yarn type.
[0024] According to the present invention, the nozzles
of the bottom circumferential jet arrangement and the
blow nozzles of the additional jet arrangement lifts the
broken yarn with fine counts, preferably greater than 60
Ne counts, from the cop of the ring spinning machine.
[0025] According to the present invention, the nozzles
of the bottom circumferential jet arrangement and the
blow nozzles of the additional jet arrangement are pro-
vided with air in different sequences in any cyclic order
either clockwise or anticlockwise one by one to lift the
broken yarn with fine counts from the cop of the ring spin-
ning machine.
[0026] According to the present invention, the inner di-
ameter of the blow nozzles is preferably in the range of
2 to 4 mm and the outer diameter of the blow nozzles is
preferably in the range of 4 to 6 mm.
[0027] According to the present invention, the addition-
al jet arrangement is movable vertically in synchroniza-
tion with a ring rail of the ring spinning machine.
[0028] According to the present invention, the addition-
al jet arrangement is moved forward through actuating
means, which includes at least one of the electric cylin-
der, pneumatic cylinder or the like.
[0029] According to the present invention, the diameter
of the orifices of the bottom circumferential jet arrange-
ment is preferably 2 mm.
[0030] In another aspect of the present invention, a
method of detaching and lifting a broken yarn end from
a cop of a textile ring spinning machine using an auto-
matic piecing unit is provided. The method comprises

step of purging air jets from two side nozzles of a bottom
circumferential jet arrangement of the automatic piecing
unit on the cop for a predetermined period. The method
also comprises step of purging air jets from a plurality of
blow nozzles of an additional jet arrangement of the au-
tomatic piecing unit on the cop a predetermined period.
The method further comprises step of purging air jet from
a nozzle of the bottom circumferential jet arrangement
of the automatic piecing unit on the cop a predetermined
period. The method further comprises step of applying
and relieving spindle brake of the cop of ring spinning
machine periodically for a predetermined period. The
method comprises step of activating the additional jet
arrangement to blow air towards the cop in such a manner
that two blow nozzles blow air at an acute angle towards
an upward direction of the cop and another blow nozzle
points towards a traveler region of a ring of the ring spin-
ning machine. Each of the bottom circumferential jet ar-
rangement and the additional jet arrangement are pro-
vided with air to detach a broken yarn end from the cop
and lift the broken yarn end upstream towards a drafting
zone of the ring spinning machine to enable effective
automatic yarn piecing with a drafted fibre material.
[0031] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement simultaneously discharge air to detach
the broken yarn end from the cop.
[0032] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement cyclically discharge air to detach the
broken yarn end from the cop of the ring spinning ma-
chine.
[0033] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement discharge a whirling air current.
[0034] According to the present invention, two blow
nozzles projects air at perpendicular direction to the ver-
tical axis of the cop and another blow nozzle points air
towards the traveler region of the ring of the ring spinning
machine.
[0035] According to the present invention, each of the
bottom circumferential jet arrangement and the addition-
al jet arrangement projects air tangentially and axially in
upward direction towards the cop of the ring spinning
machine.
[0036] According to the present invention, several op-
erating parameters, sequence timings and sequence of
providing the air currents, air flow rate or air pressure and
velocity control of the bottom circumferential jet arrange-
ment and the additional jet arrangement are stored in a
control unit and can be selected in a display unit based
on the requirement for each and every spinning machine
and also based on the yarn count and yarn type.
[0037] According to the present invention, the bottom
circumferential jet arrangement and the additional jet ar-
rangement lifts the broken yarn with fine counts prefer-
ably greater than 60 Ne, from the cop of the ring spinning
machine.

5 6 



EP 4 249 655 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0038] According to the present invention, the bottom
circumferential jet arrangement and the additional jet ar-
rangement are provided with air in different sequences
in any cyclic order either clockwise or anticlockwise one
by one to lift the broken yarn with fine counts from the
cop of the ring spinning machine.
[0039] 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.

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS

[0040]

Figures 1 illustrates the schematic view of the bottom
circumferential jet arrangement and additional jet ar-
rangement in the automatic piecing unit with winding
cop of ring spinning machine in which broken yarn
is to be lifted according to the present invention.

Figure 2 illustrates the side view of the bottom cir-
cumferential jet arrangement and additional jet ar-
rangement in the automatic piecing unit with winding
cop of ring spinning machine in which broken yarn
is to be lifted according to the present invention.

Figure 3 illustrates the schematic view of the bottom
circumferential jet arrangement in the automatic
piecing unit for ring spinning machine according to
an embodiment of the present invention.

Figure 3a illustrates the top view of the bottom cir-
cumferential jet arrangement in the automatic piec-
ing unit for ring spinning machine according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Referring to figures 1 to 3, the automatic piecing
unit (1) of the present invention is provided with bottom
circumferential jet arrangement (2) and an additional jet
arrangement (3). The automatic piecing unit (1) moves
longitudinally along the aisle of the ring spinning machine
(4). The ring spinning machine (4) is capable of winding
yarn onto a bobbin mounted to spinning spindle, so called
cop (5). When yarn breakage occurs in the spinning se-
quence, the broken yarn thread end is stuck in the spin-
ning cop (5). To enable yarn piecing, the yarn end has
to be detached from the cop (5).
[0042] The automatic piecing unit is provided with a
bottom circumferential jet arrangement (2) mounted in
the automatic piecing unit. Referring to Figures 3 and 3a,
the bottom circumferential jet arrangement (2) is placed
concentrically around the spindle with at least three noz-
zles (6a, 6b, 6c) surrounding the cop (5) at a position
below the ring rail (8) to blow air jets. The jet members

in bottom circumferential jet (2) comprises three orifices
(7) each facing at an acute angle towards the cop (5).
The diameter of the orifice is preferably 2mm.
[0043] The automatic piecing unit according to the
present invention is provided with an additional jet ar-
rangement (3) mounted in the automatic piecing unit (1)
as shown in figures 1 & 2. The said additional jet (3) is
moved forward through actuating means.
[0044] The actuating means is at least one of the elec-
tric cylinder, pneumatic cylinder or the like. Further, the
additional jet arrangement (3) is movable vertically in syn-
chronization with the ring rail (8) of ring spinning machine
(4). The controlled movement of the said additional jet
arrangement (3) with respect to ring rail (8) is performed
by suitable sensors and actuators, preferably electric
type. The actuators can also be one of pneumatic, hy-
draulic, linear, etc. The additional jet arrangement (3) is
provided with at least two, preferably three substantially
cylindrical and slender blow nozzles (9a, 9b, 9c). The
three blow nozzles (9a, 9b, 9c) altogether serves the pur-
pose of lifting the broken yarn from the cop (5) by blowing
the compressed air tangentially and axially towards the
cop (5) with broken yarn end. As an embodiment, the
additional blow nozzles (9a, 9b, 9c) faces various sur-
faces of cop (5) over the height of cop (5) and the blow
nozzles (9a, 9b, 9c) are adjustable in any direction both
horizontally and vertically and can be tilted at any angles
to blow air towards the cop (5) at any point over and
around the cop surface. In the additional jet arrangement
(3) with three blow nozzles (9a, 9b, 9c), two nozzles (9a,
9b) with outlets projects towards the cop surface such
that the outlet of said nozzles blows air at an acute angle
towards the upward direction of cop (5) or at perpendic-
ular direction to the vertical axis of cop (5), at still further
height from the ring rail (8) and another blow nozzle (9c)
points towards the traveller region of the ring (10). The
additional blow nozzles (9a, 9b, 9c) are mounted in a
housing (11) in the automatic piecing unit (1). The blow
nozzles in additional jet arrangement can be of any size
and diameter. The inner diameter of the blow nozzle (9)
is preferably in the range of 2 to 4 mm and the outer
diameter is preferably in the range of 4 to 6 mm. All the
jet members (6a, 6b, 6c) of the bottom circumferential jet
(2) and all the blow nozzles (9a, 9b, 9c) of additional jet
arrangement (3) are provided with air in different se-
quences in any cyclic order to successfully lift the broken
yarn with fine counts from cop (5) and also the blow noz-
zles can be provided with air current simultaneously. The
three blow nozzles (9a, 9b, 9c) in additional jet arrange-
ment (3) can be operated in any sequence such that only
two nozzles are operated at a time or only one nozzle is
operated at a time or all the three nozzles are operated
at a time. The blow nozzle (9c) of the additional jet ar-
rangement (3) pointing towards the ring traveller also
serves the purpose of blowing the traveller around the
ring (10) during the threading operation. After threading
the yarn end into the traveler of ring (10), the said yarn
held in the top suction tube is pieced with delivery yarn
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from drafting zone of ring spinning machine (4). Before
initiating piecing, the broken yarn spindle is braked, the
broken yarn end is lifted from the cop (5) and held inside
the top suction tube. The top suction tube then moves
upstream near the drafting zone of ring spinning machine
(4) for subsequent piecing with delivering fibre.
[0045] Referring to Figure 3, the bottom circumferential
jet arrangement (2) is positioned concentrically around
the cop (5) of the spindle in proximity to the ring rail (8)
of ring spinning machine (4) slightly below the ring rail
position. The additional jet arrangement (3) with three
blow nozzles (9a, 9b, 9c) is placed in front of the broken
yarn cop (5) proximity to the ring rail (8) at a certain height
above the bottom jet (2). The broken yarn thread normally
tangles with the wound yarn in the cop (5) at any portion
from top to bottom of the cop (5) which cannot be ad-
judged precisely. The circumferential bottom jet arrange-
ment (2) is provided as separate jet members, preferably
three separate jet members (6a, 6b, 6c) with three orifices
(7) each deriving air from air sources. The first jet member
(6a) is placed in front of the spinning cop (5) in substan-
tially parallel manner to the length of the ring spinning
frame. The second (6b) and third (6c) jet members are
placed in substantially perpendicular manner to the
length of the ring spinning frame, one each at the sides
of the spinning cop (5) in a circumferential manner as
shown in figure 3. According to the invention, each of the
bottom jet members (2) and an additional jet arrangement
(3) are simultaneously or cyclically provided with air /
whirling air current to detach the yarn end from the cop
(5) and lift the same upstream towards the drafting zone
to enable effective automatic yarn piecing with the drafted
fibre material.
[0046] According to an embodiment of the invention,
the jet members (6a, 6b, 6c) combined with additional jet
(3) are worked in the following sequence to achieve suc-
cessful detaching and lifting of the broken yarn end from
the cop (5). Firstly, spindle brake is applied for a prede-
termined period. Now, the spindle stops rotating. During
that time, the second (6b) and third (6c) jet members
(side jets) combined with additional jet members (3) are
made to purge air jets for a fraction of second. Subse-
quently, spindle brake is relieved for a predetermined
period. Now, the spindle starts rotating. During that time,
the first (6a) jet member (front jet) is made to purge air
jet through the plurality of orifices (7) for a fraction of
second. The additional jet arrangement (3) is activated
simultaneously with every possible sequence as ex-
plained above. The additional jet arrangement (3) with
at least three blow nozzles (9a, 9b, 9c) are provided with
air current to blow air towards the cop (5). The additional
jet arrangement (3) is positioned in a region proximity to
the ring rail (8) such that it purges air tangentially in up-
ward direction towards the cop (5). The additional jet ar-
rangement is provided with three blow nozzles (9a, 9b,
9c) in which two nozzles (9a, 9b) with outlets project to-
wards the cop surface such that the outlet of said nozzles
blows air at an acute angle towards the upward direction

of cop or at perpendicular direction to the vertical axis of
cop (5) at still further height from the ring rail (8) and
another nozzle (9c) points towards the traveller region of
the ring (10). The additional blow nozzles (9a, 9b, 9c) are
mounted in a housing (11) in automatic piecing unit (1).
All the jet members (6a, 6b, 6c) and blow nozzles (9a,
9b, 9c) are provided with air in different sequences in any
cyclic order or simultaneously to successfully lift the bro-
ken yarn, particularly with fine counts, greater than 60
Ne, from cop (5).
[0047] The above said bottom circumferential jet ar-
rangement (2) and the additional jet arrangement (3) are
configured to be connected to a control unit with a human
machine interface and can be controlled to operate at
any sequence. The timing and sequence of providing the
air currents, air flow rate / air pressure and velocity control
of all the jet members can be varied according to the
broken yarn picking requirement and yarn count through
control unit. The several operating parameters and the
sequences of the jet members and blow nozzles can be
stored in the control unit and can be selected in the dis-
play unit based on the requirement for each and every
spinning machine and also based on the yarn count and
yarn type.
[0048] As a result of the above said action, the broken
yarn end is detached from the cop (5) and directed up-
stream. The detached broken yarn end is held in the top
suction unit placed at the top of the automatic piecing
unit in front of the drafting zone of the ring spinning ma-
chine.
[0049] As a result of the above explained sequences,
the broken yarn end is detached from the spinning cop
irrespective of its position anywhere from top to bottom
and directed upstream towards the drafting zone suc-
cessfully. Thereby, the broken yarn is lifted to enable
automatic piecing with the drafted material. The above
sequence takes place simultaneously for every yarn
breakage occurrence irrespective of the ring rail position.
[0050] Thus, the above described automatic piecing
unit for ring spinning machine provides an effective bro-
ken yarn end lifting arrangement suitable for fine count
yarns.
[0051] 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.

Claims

1. An automatic piecing unit (1) for a textile ring spinning
machine (4), the automatic piecing unit (1) compris-
ing:

a bottom circumferential jet arrangement (2)
having at least three nozzles (6a, 6b, 6c), each
nozzle (6a, 6b, 6c) having a plurality of orifices
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(7), the bottom circumferential jet arrangement
(2) is disposed concentrically around a spindle
of the textile ring spinning machine (4) proximate
a cop (5), each nozzle (6a, 6b, 6c) project air
through the orifice towards cop (5) at an upwards
angle;
an additional jet arrangement (3) disposed
above the bottom circumferential jet arrange-
ment (2) and having a plurality of blow nozzles
(9a, 9b, 9c), wherein at least two blow nozzles
(9a, 9b) blow air towards the cop (5) of the ring
spinning machine (4),
each of the bottom circumferential jet arrange-
ment (2) and the additional jet arrangement (3)
discharge air to detach a broken yarn end from
the cop (5) of the ring spinning machine (4) and
lift the broken yarn end upstream towards a
drafting zone of the ring spinning machine (4) to
enable effective automatic yarn piecing with a
drafted fibre material.

2. The automatic piecing unit (1) as claimed in claim 1,
wherein the additional jet arrangement (3) having a
plurality of blow nozzles (9a, 9b, 9c), in which two
blow nozzles (9a, 9b) projects air at perpendicular
direction to the vertical axis of the cop (5) of the ring
spinning machine (4) and blows air at an acute angle
towards an upward direction of the cop (5) and an-
other blow nozzle (9c) points towards a traveler re-
gion of a ring (10) of the the textile ring spinning ma-
chine (4).

3. The automatic piecing unit (1) as claimed in claim 1,
wherein each of the bottom circumferential jet ar-
rangement (2) and the additional jet arrangement (3)
simultaneously or cyclically discharge a whirling air
current to detach the broken yarn end from the cop
(5) of the ring spinning machine (4).

4. The automatic piecing unit (1) as claimed in preced-
ing claims 1 to 3, wherein each of the bottom circum-
ferential jet arrangement (2) and the additional jet
arrangement (3) projects air tangentially and axially
in upward direction towards the cop (5) of the ring
spinning machine (4).

5. The automatic piecing unit (1) as claimed in claims
1 and 2, wherein the blow nozzles (9a, 9b, 9c) of the
additional jet arrangement (3) faces various surfaces
of the cop (5) over the height of the cop (5) and the
blow nozzles (9a, 9b, 9c) are adjustable in any di-
rection both horizontally and vertically and can be
tilted at any angles to blow air towards the cop (5)
at any point over and around the cop surface.

6. The automatic piecing unit (1) as claimed in claims
1 and 2, wherein the bottom circumferential jet ar-
rangement (2) and the additional jet arrangement (3)

are configured to be connected to a control unit with
a human machine interface and wherein several op-
erating parameters, sequence timings and se-
quence of providing the air currents, air flow rate or
air pressure and velocity control of the nozzles (6a,
6b, 6c) of the bottom circumferential jet arrangement
(2) and the blow nozzles (9a, 9b, 9c) of the additional
jet arrangement (3) are stored in the control unit and
can be selected in the display unit based on the re-
quirement for each and every spinning machine and
also based on the yarn count and yarn type.

7. The automatic piecing unit (1) as claimed in claims
1 and 2, wherein the nozzles (6a, 6b, 6c) of the bot-
tom circumferential jet arrangement (2) and the blow
nozzles (9a, 9b, 9c) of the additional jet arrangement
(3) lifts the broken yarn with fine counts, preferably
greater than 60 Ne, from the cop (5) of the ring spin-
ning machine (4).

8. The automatic piecing unit (1) as claimed in claims
1 and 2, wherein the nozzles (6a, 6b, 6c) of the bot-
tom circumferential jet arrangement (2) and the blow
nozzles (9a, 9b, 9c) of the additional jet arrangement
(3) are provided with air in different sequences in
any cyclic order either clockwise or anticlockwise
one by one to lift the broken yarn with fine counts
from the cop (5) of the ring spinning machine (4).

9. The automatic piecing unit (1) as claimed in claim 2,
wherein the inner diameter of the blow nozzles (9a,
9b, 9c) is preferably in the range of 2 to 4 mm and
the outer diameter of the blow nozzles (9a, 9b, 9c)
is preferably in the range of 4 to 6 mm.

10. The automatic piecing unit (1) as claimed in claim 1,
wherein the additional jet arrangement (3) is mova-
ble vertically in synchronization with a ring rail (8) of
the ring spinning machine (4) and wherein the addi-
tional jet arrangement (3) is moved forward through
actuating means, which includes at least one of the
electric cylinder, pneumatic cylinder or the like.

11. The automatic piecing unit (1) as claimed in claim 1,
wherein the diameter of the orifices (7) of the bottom
circumferential jet arrangement (2) is preferably 2
mm.

12. A method of detaching and lifting a broken yarn end
from a cop (5) of a textile ring spinning machine (4)
using an automatic piecing unit (1), the method com-
prising steps of:

purging air jets from two side nozzles (6b, 6c)
of a bottom circumferential jet arrangement (2)
of the automatic piecing unit (1) on the cop (5)
for a predetermined period;
purging air jets from a plurality of blow nozzles
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(9a, 9b, 9c) of an additional jet arrangement (3)
of the automatic piecing unit (1) on the cop (5)
for a predetermined period;
purging air jet from a nozzle (6a) of the bottom
circumferential jet arrangement (2) of the auto-
matic piecing unit (1) on the cop (5) for a prede-
termined period;
applying and relieving spindle brake of the cop
(5) of ring spinning machine (4) periodically for
a predetermined period;
activating the additional jet arrangement (3) to
blow air towards the cop (5) in such a manner
that two blow nozzles (9a, 9b) projects air at per-
pendicular direction to the vertical axis of the
cop (5) and blows air at an acute angle towards
an upward direction of the cop (5) and another
blow nozzle (9c) points towards a traveler region
of a ring (10) of the ring spinning machine (4),
each of the bottom circumferential jet arrange-
ment (2) and the additional jet arrangement (3)
are provided with air to detach a broken yarn
end from the cop (5) and lift the broken yarn end
upstream towards a drafting zone of the ring
spinning machine (4) to enable effective auto-
matic yarn piecing with a drafted fibre material.

13. The method as claimed in claim 12, wherein each of
the bottom circumferential jet arrangement (2) and
the additional jet arrangement (3) simultaneously or
cyclically discharge a whirling air current to detach
the broken yarn end from the cop (5) of the ring spin-
ning machine (4).

14. The method as claimed in claim 12, wherein the bot-
tom circumferential jet arrangement (2) and the ad-
ditional jet arrangement (3) lifts the broken yarn with
fine counts preferably greater than 60 Ne, from the
cop (5) of the ring spinning machine (4).

15. The method as claimed in claim 12, wherein the bot-
tom circumferential jet arrangement (2) and the ad-
ditional jet arrangement (3) are provided with air in
different sequences in any cyclic order either clock-
wise or anticlockwise one by one to lift the broken
yarn with fine counts from the cop (5) of the ring
spinning machine (4).
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