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AUTOMATIC BOBBIN REPLACING DEVICE, ROTOR SPINNING MACHINE USING THE SAME,

AND BOBBIN REPLACING METHOD THEREOF

(57)  The presentinvention provides a bobbin replac-
ing device, a rotor spinning machine using the same, and
a bobbin replacing method thereof. The bobbin replacing
device includes a bobbin holder for storing an empty bob-
bin and a driving mechanism capable of driving the bob-
bin holder to move to a predetermined position. In the
spinning machining using the bobbin replacing device,
when the bobbin does not need to be changed, the bobbin

holder locates at a first position; when the bobbin needs
to be changed, the bobbin holder is driven by the driving
mechanism to move to a predetermined second position,
and the bobbin on the bobbin holder arrives at a prede-
termined position; the driving mechanism drives the bob-
bin holder to return to an original position, thereby achiev-
ing an automatic bobbin replacement and reducing the
worker’s labor intensity.
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Description

[0001] The presentinvention relates to the field of spin-
ning machines, and particularly, to a rotor spinning ma-
chine having an automatic bobbin replacing device, and
an automatic bobbin replacing method thereof.

[0002] The rotor spinning machine is a spinning ma-
chine that spins a sliver into a yarn using a rotor cup
rotated at a high speed. The yarn spun by the rotor cup
is guided out and wound onto a bobbin to form a yarn
roll. After the yarn on the bobbin is wound to a predeter-
mined length, it is called as full yarn. The bobbin with the
full yarn needs to be taken off, and then a replacement
with a new empty bobbin is performed manually or by a
doffing carriage to continue spinning.

[0003] The existing rotor spinning machine includes a
fully automatic rotor spinning machine and a semi-auto-
matic rotor spinning machine. The fully automatic spin-
ning machine uses a touring doffing carriage to replace
the bobbin. In the current semi-automatic rotor spinning
machine a full yarn roll is removed and replaced with a
new empty bobbin manually by a person. The fully auto-
matic rotor spinning machine has a high cost due to the
complicated control and structure of the touring doffing
carriage, while the manual replacement of the bobbin in
the semi-automatic rotor spinning machine is low in effi-
ciency and labor intensive. Therefore, it is necessary to
propose a new semi-automatic rotor spinning machine
which automatically replaces the bobbin, and can reduce
the cost while improving the efficiency.

[0004] An objective of the present invention is to pro-
vide an automatic bobbin replacing device of a rotor spin-
ning machine.

[0005] Another objective of the present invention is to
provide a rotor spinning machine having an automatic
bobbin replacing device.

[0006] Still another objective of the present invention
is to provide a bobbin replacing method for a rotor spin-
ning machine.

[0007] In order to achieve the above objectives, the
present invention provides an automatic bobbin replac-
ing device of a rotor spinning machine, comprising a sup-
port frame that is mountable on a spinning machine
frame, a bobbin holder for storing an empty bobbin and
rotatably mounted on said support frame, and a driving
mechanism capable of driving the bobbin holder to rotate
to a predetermined position.

[0008] According to one embodiment of the present
invention, said support frame comprises a transverse
beam, and said bobbin holder is rotatably mounted on
the transverse beam; said support frame comprises a
connecting member fixed on the transverse beam, and
the bobbin holder is rotatably and pivotally connected
with the connecting member; the connecting member is
welded on the transverse beam, or the connecting mem-
ber is a U-shaped connecting member that is adjustably
snap-fitted on the transverse beam, or the connecting
member is fixably sleeved on the transverse beam.
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[0009] According to one embodiment of the present
invention, the bobbin holder comprises a bottom wall,
two side walls vertically bent from both sides of the bottom
wall, top sides bent from ends of the two side walls away
from the bottom wall, rear ends of the two side walls ex-
tend backward to form pivot joint ends which are pivotally
connected with the support frame.

[0010] According to one embodiment of the present
invention, the bobbin holder is formed by bending a plate
material, or formed by a plurality of rod materials jointing
together, or molded by plastics directly.

[0011] According to one embodiment of the present
invention, the bobbin holder further includes a support
plate provided in the front of the bobbin holder, the sup-
port plate including a rotating shaft, a torsion spring pro-
vided on the rotating shaft and a support pad covering
the rotating shaft and the torsion spring.

[0012] According to one embodiment of the present
invention, the bobbin holder further includes a stopper
set in front of the bobbin holder, wherein the stopper is
abentrod with two ends of which are fixed with the bobbin
holder, the bent rod and a front end of the bobbin holder
form a hollow bobbin clamping space.

[0013] According to one embodiment of the present
invention, the bobbin holder further includes a stopper
set in the front end of the bobbin holder, wherein the
stopper is set at a top of the bobbin holder to stop the
empty bobbin from above side, or the stopper is control-
led by a control device to open and close.

[0014] According to one embodiment of the present
invention, the driving mechanism includes a cylinder that
is driven by a pneumatic system, wherein one end of the
cylinder is fixed on the support frame, and the other end
of the cylinder is fixed on the bobbin holder.

[0015] According to one embodiment of the present
invention, the driving mechanism is driven by a step mo-
tor, wherein the step motor drives a transmission shaft
to drive the bobbin holder, or the step motor drives a
driving mechanism via gearing box to drive the bobbin
holder, or the step motor drives the bobbin holder through
a synchronous belt.

[0016] In order to achieve the another objective, the
present invention provides a rotor spinning machine,
comprising a plurality of spinning units arranged side by
side, wherein each spinning unit includes a spinning box
unit which comprises a combing roller and a rotor cup for
spinning yarn from fiber sliver, a clamping mechanism
for clamping a bobbin, and a winding unit for winding the
yarn that is guided out from the spinning box unit onto
the bobbin; each spinning unit is individually set with the
aforementioned automatic bobbin replacing device.
[0017] In order to achieve the still another objective,
the present invention provides an automatic bobbin re-
placing method of the aforementioned rotor spinning ma-
chine; the method includes, when in normal spinning, the
bobbin holder locates at a first position; when it needs to
change the bobbin, the bobbin holder is driven by the
driving mechanism to rotate around a pivot to a prede-
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termined second position, and the bobbin on the bobbin
holder arrives at a predetermined position of the clamping
mechanism; the clamping mechanism clamps the bobbin
on the bobbin holder; the driving mechanism drives the
bobbin holder to return to an original position, and the
bobbin leaves the bobbin holder and is kept on the clamp-
ing mechanism.

[0018] The rotor spinning machine of the present in-
vention is provided with an automatic bobbin replacing
device on each spinning unit. When the yarn is wound
up to a predetermined length of full yarn, a full yarn roll
is removed, and the automatic bobbin replacing device
automatically replaces the bobbin. As compared with the
fully automatic rotor spinning machine, the rotor spinning
machine of the present invention has a lower cost, and
as compared with the existing semi-automatic rotor spin-
ning machine, the rotor spinning machine of the present
invention can improve the efficiency and reduce the labor
intensity.

Fig. 1 is an illustrative perspective view of an auto-
matic bobbin replacing device of the present inven-
tion.

Fig. 2 is an illustrative perspective view seen from
another viewpoint of an automatic bobbin replacing
device of the present invention.

Fig. 3 is a structural diagram of an automatic bobbin
replacing device of the present invention in an orig-
inal position on a spinning machine.

Fig. 4 is a structural diagram of an automatic bobbin
replacing device of the present invention in a bobbin
replacement position.

Fig. 5 is a structural diagram of a bobbin holder of
an automatic bobbin replacing device of the present
invention during return to an original position.

[0019] Please refer to Figs. 1 and 2, which illustrate
structural diagrams of an automatic bobbin replacing de-
vice of the present invention. As shown in Figs. 1 and 2,
the automatic bobbin replacing device 100 of the present
invention includes a herringbone support frame 1, a
transverse beam 2 which is formed at the front end of
the herringbone support frame 1 and vertical to support
frame 1, a U-shaped connecting member 3 which is weld-
ed ateach end of the transverse beam 2, and an opening
(not numbered) is provided at one end of the connecting
member 3 away from the transverse beam 2. The open-
ing at arear end of the connecting member 3 is fixed with
an empty bobbin holder 4 by means of a pivot 31.

[0020] Please refer to Figs. 1 and 2, the bobbin holder
4 of the automatic bobbin replacing device 100 of the
present invention is formed by bending a plate material,
and it includes a bottom wall 41, two side walls 42 verti-
cally bent from both sides of the bottom wall 41, top sides
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43 bent from ends of the two side walls 42 away from the
bottom wall 41, rear ends of the two side walls 42 extend
backward to form pivot joint ends 44 which are provided
with openings (not numbered), the pivot 31 as mentioned
above extends through the connecting member 3 and
the opening on the pivot joint end 44 of the rear end of
the side wall of the bobbin holder 4, so as to connect the
bobbin holder 4 with the connecting member 3, and the
bobbin holder 4 is rotatable about the pivot 31. Upper
portions of front ends of the two side walls 42 protrudes
forward to form a tab 45 having a width narrower than
that of the side wall 42.

[0021] Acylinder5is provided at a bottom of the empty
bobbin holder 4. One end of the cylinder 5 is fixed to the
transverse beam 2 vertical to the herringbone support
frame 4, and the other end is fixed to a lower surface of
the bottom wall 41 of the empty bobbin holder 4. The
cylinder 5 can be controlled by a pneumatic system (not
illustrated) for performing a telescopic movement, which
telescopic movement can drive the empty bobbin holder
4 to rotate about the pivot 31.

[0022] A pair of support plates 46 are formed to extend
vertically downward from the bottom wall 41 at positions
on a lower surface of a front end of the empty bobbin
holder 4 close to the two side walls 42, respectively; a
rotating shaft 47 with an axial direction vertical to the
support plate 46 is provided between each pair of support
plates 46 to extend through each pair of support plates
46; the rotating shaft 47 is provided with a torsion spring
(notillustrated internally) thereon; a layer of support pad
6 is wound around the torsion spring, a width of the sup-
portpad 6 is equivalent to a distance between two support
plates 47, one end of the support pad 6 is wound around
the torsion spring of the rotate shaft between the support
plates 47, and the other end thereof extends forward. At
the normal position, the front end of the support pad 6
extends under an action of the torsion spring against the
bottom wall 41 of the empty bobbin holder, the support
pad 6 can be rotated downward around the rotate shaft
47 under a force, and when the force disappears, the
support pad 6 returns to the normal position under the
action of the torsion spring.

[0023] A stopper 7 is provided at the front end of the
empty bobbin holder 4, and itis a bent rod. As illustrated,
a body portion 71 of the bent rod 7 is located in front of
the two support pads 6, two ends of the body portion 71
are respectively bent upward and then bent back toward
the bobbin holder to form blocking portions 72, the block-
ing portions 72 are vertically bent toward the two sides
to form end portions 73, through-holes are formed in the
forwardly projecting tabs 45 of the side walls 42 of the
empty bobbin holder, and two ends of the stopper 7 ex-
tend through the through-holes in the tabs 45. A width of
the body portion 71 of the stopper 7 is smaller than a
width of the bobbin holder 4, and a length of the bobbin
placed in the bobbin holder 4 is equivalent to the width
of the bobbin holder 4, so a length of the bobbin is larger
than a width of the stopper 7, such that the stopper 7 can
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block the bobbin from falling off from the front end of the
bobbin holder 4. In addition, the stopper 7 is a bent rod,
a hollow clamping space 8 is formed between the front
end of the side wall 42 of the bobbin holder and the stop-
per 7, and the bobbin clamping mechanism on the spin-
ning machine is capable of holding the bobbin from both
ends of the hollow clamping space 8.

[0024] Please refer to Fig. 3, which illustrates a struc-
tural diagram of an automatic bobbin replacing device
100 of the present invention mounted on a frame of a
rotor spinning machine. The rotor spinning machine of
the presentinvention includes a plurality of spinning units
arranged side by side, wherein each spinning unit is a
spinning machine that uses a combing roller in a spinning
box unit to comb the fiber sliver into individual fibers,
which are arranged in a groove of a rotor cup in a high-
speed rotation and wound into a yarn through introducing
a yarn into the rotor cup. Fig. 3 only illustrates a partial
structure diagram of the rotor spinning machine of the
presentinvention. Each spinning unitincludes a clamping
mechanism 9 for clamping a bobbin, and a winding unit
for winding the yarn that is guided out from the spinning
box unit onto the bobbin 10.

[0025] A transfer passage 12 for transporting a pack-
age 11 with afullyarnthatis pushed offis provided behind
each row of the spinning units. The above herringbone
support frame 1 of the automatic bobbin replacing device
100 is fixed to both sides of the package transfer passage
12. When the spinning machine is in a spinning state,
the cylinder 5 is in a stretched state, the bobbin holder 4
is supported and lifted by the cylinder 5, and the bobbin
10 on the bobbin holder 4 will not fall off since it is blocked
by the stopper 7 in front of the bobbin holder 4.

[0026] When each spinning unit is in the normal spin-
ning state, the cylinder5 is stretched. At that time, the
bobbin support frame 4 is in a first position illustrated in
Fig. 3. When the yarn on the bobbin of the spinning ma-
chine reaches a predetermined length and the bobbin is
in a full yarn state, the bobbin needs to be replaced. At
that time, the full yarn package 11 is manually or auto-
matically pushed off from the bobbin clamping mecha-
nism. As illustrated in Fig. 4, the pneumatic system drives
the cylinder 5 to retract to cause the bobbin holder 4 to
rotate such that the empty bobbin 10 at the most front of
the bobbin holder 4 is just located at a second position
between clamping arms 91 of the bobbin clamping mech-
anism 9, and then the clamping arms 91 of the clamping
mechanism (cradle) 9 clamp a new empty bobbin 10 from
both sides.

[0027] Next, asillustrated in Fig. 5, the pneumatic sys-
tem drives the cylinder to stretch. Since the bobbin 10 is
clamped by the clamping arms 91, when the bobbin hold-
er 4 is rotated upward, the bobbin 10 forces the support
pad 6 to rotate, and the bobbin holder 4 continues rotating
upward. As a result, the clamped empty bobbin 10 is
separated from the support pad 6, and a new empty bob-
bin rolls off to the above of the support pad 6 of the bobbin
holder 4.
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[0028] In the rotor spinning machine of the present in-
vention, one of the automatic bobbin replacing devices
is provided separately in each spinning unit. Thus, the
bobbin is automatically replaced after the package of a
certain spinning unit is full of yarn, without affecting the
spinning of other spinning units, and the dismounting and
repairing are also convenient.

[0029] Inthe foregoingembodiment, the bobbin holder
is welded to the transverse beam by a U- shaped con-
necting member. In other embodiments, the transverse
beam may be cylindrical, and the bobbin holder may di-
rectly sleeve the transverse beam to rotate around the
transverse beam. Alternatively, in other embodiments,
the U-shaped connecting member is not welded to the
transverse beam but is adjustably snap-fitted on the
transverse beam, or the U-shaped connecting member
is fixably sleeved on the transverse beam, so as to facil-
itate the adjustment of the position of the bobbin holder
and the dismounting of the automatic bobbin replacing
device.

[0030] Intheforegoingembodiment, the bobbin holder
is pivotally fixed to the connecting member by means of
a pivot. In other embodiments, the connecting member
is plate-like, a rear end thereof has an opening; a pivot
joint end at the rear end of the bobbin holder may not
need to be provided with a pivoted shaft, but directly
stamped to form a bead extending through the opening
at the rear end of the connecting member to rotatably fix
the bobbin holder to the connecting member.

[0031] Intheforegoingembodiment, the bobbin holder
4 is driven to rotate by the cylinder 5. In other embodi-
ments, a step motor may be adopted to drive a transmis-
sion shaft to drive the bobbin holder 4, or the step motor
drives the bobbin holder 4 by means of a driving mech-
anism having a gearing box, or the step motor drives the
bobbin holder 4 by means of a synchronous belt. The
bobbin holder 4 may not be formed by bending a plate
material, and may be formed by a plurality of rod materials
jointing together, or molded by plastics directly. The stop-
per 7 may be located at a top of the bobbin holder 4 to
stop the empty bobbin from above side, or other stoppers
may be adopted to control opening and closing. The fore-
going herringbone support frame is only a specific em-
bodiment of the present invention, and it may also be in
the form of a triangular support frame or a parallel support
frame, etc. Those described above are only descriptions
of some specific embodiments of the technical solutions
of the present invention, and the inventor cannot enu-
merate all the embodiments. It only requires that an au-
tomatic bobbin replacing device is set in each spinning
unit of the rotor spinning machine, and the automatic bob-
bin replacing device drives the bobbin holder to automat-
ically place a bobbin between the bobbin clamping arms
when the bobbin needs to be replaced in case of full yarn.
The scope of the claims of the present invention is not
limited to the specificembodiments described above, and
any modification made by those skilled in the art based
on the specific embodiments of the specification, without
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paying any creative labor, should fall within the scope of
the claims of the present invention.

Claims

An automatic bobbin replacing device of a rotor spin-
ning machine, comprising a support frame that is
mounted on a spinning machine frame, a bobbin
holder for storing empty bobbin and is rotatably
mounted on said support frame, and a driving mech-
anism for driving the bobbin holder to rotate to pre-
determined position.

The automatic bobbin replacing device as claimed
in claim 1, which is characterized in that, said sup-
port frame comprises a transverse beam, said bob-
bin holder is rotatably mounted on the transverse
beam.

The automatic bobbin replacing device as claimed
in claim 2, which is characterized in that, said sup-
port frame comprises a connecting member fixed on
the transverse beam, the bobbin holder is rotatably
and pivotally connected with the connecting mem-
ber, the connecting member is welded on the trans-
verse beam, or the connecting member is a U shape
connecting member that is adjustably snap-fitted on
the transverse beam, or the connecting member is
fixably sleeved on the transverse beam.

The automatic bobbin replacing device as claimed
inclaim 1, which is characterized in that, the bobbin
holder comprises a bottom wall, two side walls ver-
tically extending from both side of the bottom wall,
two top walls formed by bending the ends of the two
side walls opposite to the bottom wall toward each
other, the rear end of the two side walls extend back-
ward to form two pivot joint ends, which are pivotally
connect with the support frame.

The automatic bobbin replacing device as claimed
inclaim 1, which is characterized in that, the bobbin
holder is formed by bended plate material, or formed
by a plurality of rod material jointing together or mold-
ed by plastics directly.

The automatic bobbin replacing device as claimed
in claim 1, which is characterized in that, it further
comprises a support plate provided at the front end
of the bobbin holder, the support plate comprises a
rotating shaft, a torsion spring around the rotating
shaft and a support pad configured on the outside
of the rotating shaft and the torsion spring.

The automatic bobbin replacing device as claimed
in claim 1, which is characterized in that, it further
comprises a blocking member provided at the front
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10.

1.

12.

end of the bobbin holder, wherein the blocking mem-
ber is a bent rod with two ends of which are fixed
with the bobbin holder, the bent rod and the front end
ofthe bobbin holder form a hollow space for clamping
a bobbin.

The automatic bobbin replacing device as claimed
in claim 1, which is characterized in that, it further
comprises a blocking member provided at the front
end of the bobbin holder, the blocking member
blocks the top of the empty bobbin at the top of the
bobbin holder, or the blocking member is controlled
by a control device to open and close.

The automatic bobbin replacing device as claimed
in claim 1, which is characterized in that, the driving
mechanism comprises a cylinder that is driven by a
pneumatic system, one end of the cylinder is fixed
on the support frame, another end of the cylinder is
fixed on the bobbin holder.

The automatic bobbin replacing device as claimed
in claim 1, which is characterized in that, the driving
mechanism drives the bobbin holder via a transmis-
sion shaft driven by a step motor, or the step motor
drives the bobbin holder by means of a driving mech-
anism having a gearing transformation, or the step
motor drives the bobbin holder via a synchronous
belt.

A rotor spinning machine, comprising a plurality of
spinning units arranged side by side, each spinning
unit comprises a spinning box unit which comprises
a combing roller and a rotor cup for spinning yarn
from fiber sliver, a clamp mechanism for clamping
bobbin, and a winding unit for winding the yarn that
guided out from the spinning box unit onto a bobbin,
which is characterized in that, each spinning unit
is individually provided with a bobbin replacing de-
vice claimed in any claims of claim 1-10.

An automatic bobbin replacing method of the rotor
spinning machine claimed in claim 11, the method
includes, when in normal spinning status, the bobbin
holder at a first position; when the bobbin needs to
be replaced, the driving mechanism drives the bob-
bin holder to rotate around a pivot to a second pre-
determined position, such that the bobbin on the bob-
bin holder arrives at predetermined clamping posi-
tion; the clamping mechanism clamps the bobbin on
the bobbin holder; and then the driving mechanism
drives the bobbin holder to return to an original po-
sition, the bobbin is separated from the bobbin holder
and retained on the clamping mechanism.
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Fig. 5
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