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(57)  An automatic winder (1) includes a plurality of

winding units (4) and a main frame (2). Each of the wind-

ing units (4) has a yarn winding section (5) and a yarn

joining section (8). Each of the winding units (4) is ar-

ranged in the main frame (2). The main frame (2) has an
upper surface of a blower duct (13), and an upper surface
of a support shaft (14). The upper surface of the blower
duct (13) facing upward, supports more than half of the

weight of the yarn winding section (5). The upper surface

of the support shaft (14) facing upward, supports more
than half of the weight of the yarn joining section (8). The
yarn winding section (5) winds a yarn into a package (9).

A yarn joining section (8) joins a yarn. The yarn winding

section (5) and the yarn joining section (8) are mounted
to the main frame (2) via a different mounting mechanism,
respectively.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an automatic
winder and a method for manufacturing the automatic
winder.

BACKGROUND ART

[0002] The automatic winder for rewinding a spun yarn
to form a package has been conventionally known. Pat-
ent Document 1 discloses this kind of automatic winder.
The textile machine of Patent Document 1 includes a
plurality of spinning places (units). Each of the spinning
places includes one can feeding means, one spinning
unit, and one winding up unit. The spinning unit and/or
the winding up unit are configured according to a modular
concept, and they are exchangeable. Patent Document
1 discloses that, with the textile machine having the
above-described configuration, downtimes due to fail-
ures of machine components of the spinning place or
during refitting of the spinning place can be minimized.

PRIOR-ART DOCUMENT
PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2004-169264

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In the textile machine of the above-described
Patent Document 1, in response to diversification (differ-
ence in a winding type, a yarn feeding type, etc.) of the
plurality of spinning places (units) provided in the textile
machine and needs of improvement of mounting worka-
bility in maintenance, etc., each component for each unit
has modularized.

[0005] The present invention has been made in view
of the circumstances described above, and an object of
the present invention is to stably support a plurality of
modules each included in the winder units, and easily
provide several types of automatic winder.

MEANS FOR SOLVING THE PROBLEMS AND EF-
FECTS THEREOF

[0006] Problems to be solved by the present invention
are as described above, and next, means for solving the
problems and effects thereof will be described.

[0007] According to the first aspect of the present in-
vention, an automatic winder with the following configu-
ration is provided. That is, the automatic winder winds a
yarn from a yarn supply bobbin to form a package. The
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automatic winder includes a plurality of winder units and
a base member. Each of the winder units has at least a
first module and a second module. Each of the winder
units is arranged in the base member. The base member
has a first receiving surface facing upward and a second
receiving surface facing upward. The first receiving sur-
face supports more than half of the weight of the first
module. The second receiving surface supports more
than half of the weight of the second module. The first
module is a yarn winding module configured as a yarn
winding section for winding the yarn into the package.
The second module is a yarn joining module configured
as a yarn joining section for joining the yarn. The first
module and the second module are mounted to the base
member via a different mounting mechanism, respective-
ly.

[0008] Accordingly, each module can be stably sup-
ported on each surface facing upward, and also each
module that has been conventionally integrated there-
with can be individually mounted to the base member.
Each module is more compact and lighter than the entire
winder unit, which can improve mounting workability.
[0009] The automatic winder is preferably configured
as follows. That is, each of the winder units has a third
module. The base member has a third receiving surface
that faces upward and supports more than half of the
weight of the third module. The third module is a yarn
supply exchanging module configured as a yarn supply
exchanging section for holding a yarn wound in the yarn
winding section.

[0010] Accordingly, the yarn supply exchanging mod-
ule can be also individually mounted, which can further
improve mounting workability.

[0011] Inthe automatic winder, the yarn joining module
preferably includes a fixing member for fixing the yarn
supply exchanging module.

[0012] The yarn supply exchanging module is fixed to
the yarn joining module, which can suppress vibration of
the yarn supply exchanging module.

[0013] The automatic winder is preferably configured
as follows. That is, the base member includes a duct and
a compressed air pipe. A suction airflow sucked from the
winder units flows through the duct. The compressed air
pipe supplies compressed air to the winder units. The
first receiving surface is formed in the duct. The second
receiving surface is formed in the compressed air pipe.
[0014] Accordingly, surfaces on other functional mem-
bers are diverted as the first receiving surface and the
second receiving surface, which can reduce costs and
simplify structure.

[0015] The automatic winder is preferably configured
as follows. That is, the yarn winding module includes a
cradle, a driving source, and a traverse device. The cra-
dle supports the package in a rotatable manner. The driv-
ing source generates driving force for rotating the pack-
age. The traverse device traverses the yarn to be wound
in the package.

[0016] Accordingly, devices relating to formation of the
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package can be combined into one module. The yarn
winding module can be exchanged without affecting oth-
er modules.

[0017] In the automatic winder, the yarn winding mod-
ule is preferably mounted to a covering member provided
in the first receiving surface.

[0018] Accordingly, the yarn winding module can be
mounted without forming a mounting hole for mounting
the yarn winding module on the first receiving surface.
This can achieve a configuration in which the first receiv-
ing surface can support more than half of the weight of
the yarn winding module.

[0019] In the automatic winder, the first receiving sur-
face facing upward preferably supports all of the weight
of the yarn winding module.

[0020] Accordingly, there is no need to provide other
members for supporting the yarn winding module. This
can simplify a configuration of the automatic winder.
[0021] The automatic winder is preferably configured
as follows. That is, the second receiving surface is pro-
vided downward of the duct through which the suction
airflow sucked from the winder units flows. The yarn join-
ing module supported by the second receiving surface
is mounted on a surface facing outward in the duct.
[0022] Accordingly, the yarn joining module can be
suitably fixed by mounting the yarn joining module via
two portions positioned in the vertical direction.

[0023] The automatic winder is preferably configured
as follows. That is, the yarn winding module is provided
upward and rearward of the yarn joining module. The
yarn joining module is provided upward of the yarn supply
exchanging module configured as a yarn supply ex-
changing section for holding a yarn to be wound in the
yarn winding section.

[0024] Accordingly, the automatic winder that causes
the yarn to run upward from downward can be provided.
[0025] The automatic winder is preferably configured
as follows. That is, the base member is a main frame.
The automatic winder includes a yarn supply exchanging
section that is arranged at a lower portion of the main
frame, the yarn supply exchanging section including one
of several types of yarn supply exchanging devices that
is selectively mounted. The yarn winding section ar-
ranged at an upper portion of the main frame, includes
one of several types of yarn winding devices that is se-
lectively mounted. The yarn joining section arranged in
an intermediate portion of the main frame in the vertical
direction joins a yarn supplied from the yarn supply ex-
changing section to the yarn winding section.

[0026] Accordingly, by appropriately selecting one of
the yarn supply exchanging devices mounted to the yarn
supply exchanging section and appropriately selecting
one of the yarn winding devices mounted to the yarn
winding section, each component can be handled as a
module to easily provide several types of winding units.
Furthermore, mixed production and batch production can
be easily implemented in the automatic winder having
the plurality of winding units. This can achieve reduction
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of the number of devices as a whole textile machine
equipment with the automatic winder, manpower-saving,
and cost reduction thereof.

[0027] The automatic winder is preferably configured
as follows. That is, the yarn supply exchanging devices
are a magazine type bobbin supply device, and a trans-
port tray type bobbin supply device. The yarn winding
devices are a traversing drum type yarn winding device,
and an arm traverse type yarn winding device.

[0028] Accordingly, a combination of the yarn supply
exchanging device and the yarn winding device is varied,
which can easily provide four types of winding units.
[0029] The automatic winder is preferably configured
as follows. That is, the yarn supply exchanging devices
are a magazine type bobbin supply device, a transport
tray type bobbin supply device, and a package supply
device for supporting a cone-shaped package. The yarn
winding devices are a traversing drum type yarn winding
device, and an arm traverse type yarn winding device.
[0030] Accordingly, a combination of the yarn supply
exchanging device and the yarn winding device is varied,
which can easily provide six types of winding units.
[0031] The automatic winder is preferably configured
as follows. That is, one of several types of yarn joining
mechanisms is selectively mounted to the yarn joining
section. The yarn supply exchanging devices are a mag-
azine type bobbin supply device, and a transport tray
type bobbin supply device. The yarn winding devices are
a traversing drum type yarn winding device, and an arm
traverse type yarn winding device. The yarn joining
mechanisms are a suction mouth type yarn joining mech-
anism, and a yarn accumulation type yarn joining mech-
anism having a yarn accumulation part.

[0032] Accordingly, a combination of the yarn supply
exchanging device, the yarn winding device, and the yarn
joining mechanism is varied, which can easily provide six
types of winding units.

[0033] In the automatic winder, when the yarn accu-
mulation type yarn joining mechanism is mounted to the
yarn joining section, it is preferable that either the tra-
versing drum type yarn winding device or the arm
traverse type yarn winding device can be selected as the
yarn winding device to be mounted to the yarn winding
section.

[0034] Accordingly, a combination of the yarn supply
exchanging device, the yarn winding device, and the yarn
joining mechanism is varied, which can easily provide
eight types of winding units.

[0035] In the automatic winder, it is preferable that an
additional functional device necessary for winding the
yarn is removably provided in at least one of the yarn
supply exchanging section, the yarn winding section, or
the yarn joining section.

[0036] Accordingly, coupled with not only a combina-
tion of the yarn supply exchanging section, the yarn wind-
ing section, and the yarn joining section, but also a com-
bination of the additional functional device, various types
of winding units can be easily provided.



5 EP 3 674 238 A1 6

[0037] In the automatic winder, the functional device
is preferably at least one of an air splicer, a yarn tension
applying device, a wax applying device, a yarn defect
monitoring device, and a yarn speed measuring device.
[0038] Accordingly, a configuration of the automatic
winder can be appropriately changed by mounting a suit-
able functional device according to an application of the
winding units.

[0039] The automatic winder is preferably configured
as follows. That is, the base member is a main frame.
The automatic winder includes a yarn supply exchanging
section removably provided at a lower portion of the main
frame. The yarn winding section is removably mounted,
in the main frame, above a position where the yarn supply
exchanging section is provided. The yarn joining section
is removably mounted, in the main frame, above a posi-
tion where the yarn supply exchanging section is provid-
ed, and below a position where the yarn winding section
is mounted.

[0040] Accordingly, each of the yarn supply exchang-
ing section, the yarn winding section, and the yarn joining
section can be mounted or removed as a module. This
can easily implement mixed production and batch pro-
duction in the automatic winder having the plurality of
winding units. This can achieve reduction of the number
of devices as a whole textile machine equipment with the
automatic winder, manpower-saving, and cost reduction
thereof. Furthermore, since the yarn supply exchanging
section, the yarn winding section, and the yarn joining
section can be individually mounted or removed, works
such as maintenance and inspection can be implement-
ed for each module. This can improve work efficiency.
[0041] In the automatic winder, it is preferable that the
height of a mounting position of the yarn winding section
with respect to the main frame can be changed.

[0042] Dependingonwhetheratype of sectionsinclud-
ing a yarn accumulation device or a type of sections with-
out a yarn accumulation device is adopted as the yarn
joining section, for example, the dimension of the yarn
joining section in the vertical direction that is positioned
in an intermediate portion of the automatic winder is var-
ied. In this respect, according to this configuration, the
mounting position of the yarn winding section can be
changed in accordance with change in the height of the
yarn joining section. This can achieve various organiza-
tion of the winding units.

[0043] The automatic winder is preferably configured
as follows. That is, the yarn joining section includes a
winding controller for controlling the yarn winding section.
The yarn joining section includes an unit controller for
controlling the winding controller and totally controlling
the yarn joining section and the yarn supply exchanging
section.

[0044] Accordingly, the unit controller mainly controls
the yarn winding section and the yarn supply exchanging
section positioned above or below the unit controller. This
leads to a simple and rational flow of control signals ther-
ebetween.
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[0045] The automatic winder is preferably configured
as follows. That is, the base member is a main frame.
The yarn winding section is mounted to the main frame.
The automatic winder includes a yarn processing section
and an unit controller. The yarn processing section, in-
cluding a mechanism for joining the yarn, is mounted to
the main frame at a position different from the position
where the yarn winding section is mounted to the main
frame. The unit controller arranged in the yarn processing
section controls the yarn winding section and the yarn
processing section.

[0046] Accordingly, the yarn winding section in which
a large vibration occurs along with winding of the yarn is
mounted to the main frame, at a position different from
the position where the yarn processing section is mount-
ed to the main frame. This can reduce a direct transmis-
sion of vibration from the yarn winding section to the yarn
processing section. Thus, the unit controller typically
weak in vibration and impact can be protected from vi-
bration, and stability of control can be ensured.

[0047] The automatic winder is preferably configured
as follows. That is, the yarn winding section is mounted
to an upper portion of the main frame. The yarn supply
exchanging section is arranged at a lower portion of the
main frame. The yarn joining section arranged between
the yarn supply exchanging section and the yarn winding
section is adapted to join a yarn supplied from the yarn
supply exchanging section to the yarn winding section.
The yarn processing section includes the yarn supply
exchanging section and the yarn joining section.

[0048] Accordingly, each of the yarn winding section,
the yarn supply exchanging section, and the yarn joining
section is modularly configured, which can suppress
transmission of large vibrations occurred in the yarn
winding section to other modules.

[0049] The automatic winder is preferably configured
as follows. That is, the yarn winding section includes a
yarn winding frame. The yarn joining section of the yarn
supply exchanging section includes a yarn joining frame.
The yarn winding frame and the yarn joining frame
spaced from each other are mounted to the main frame.
[0050] Accordingly, even when the yarn winding frame
greatly vibrates along with winding of the yarn, such vi-
bration is not transmitted directly to the yarn joining frame.
Therefore, the unit controller can be protected from vi-
bration.

[0051] In the automatic winder, it is preferable that a
cradle for supporting a package that winds a yarn is
mounted to the yarn winding frame.

[0052] Accordingly, since vibration of the cradle is not
transmitted directly to the yarn joining frame, the unit con-
troller can be protected from vibration.

[0053] In the automatic winder, it is preferable that a
yarn defect monitoring device for monitoring yarn defects
is mounted to the yarn joining frame.

[0054] Accordingly, the yarn defect monitoring device
typically weak in vibration can be protected from vibra-
tion. Therefore, a yarn sensing by the yarn defect mon-
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itoring device can be implemented with high accuracy.
[0055] In the automatic winder, it is preferable that an
air splicer for joining the yarn by using a swirl air stream
is mounted to the yarn joining frame.

[0056] Accordingly, the air splicer can be protected
from vibration.

[0057] In the automatic winder, it is preferable that a
yarn tension applying device for applying tension to the
yarn is mounted to the yarn joining frame.

[0058] Accordingly, the yarn tension applying device
can be protected from vibration.

[0059] In the automatic winder, it is preferable that a
space is formed between the yarn winding section and
the yarn processing section.

[0060] This can efficiently suppress transmission of
large vibrations occurred in the yarn winding section to
the yarn processing section. Therefore, an adverse effect
on the unit controller due to vibration can be reduced.
[0061] In the automatic winder, it is preferable that a
position where the yarn winding section is mounted to
the main frame is arranged above a position where the
yarn processing section is mounted to the main frame.
[0062] Accordingly, the yarn winding section and the
yarn processing section can be rationally arranged.
[0063] In the automatic winder, it is preferable that a
vibration absorbing member for absorbing vibration is
provided at least either between the yarn winding section
and the main frame or between the yarn processing sec-
tion and the main frame.

[0064] This can more reliably suppress transmission
of vibration in the yarn winding section to the unit con-
troller of the yarn processing section.

[0065] The automatic winder is preferably configured
as follows. That is, the main frame bridged horizontally
between a pair of side plates includes a duct through
which a suction airflow generated in the yarn processing
section passes. The yarn processing section is fixed to
the duct. A bottom portion on the back side of the yarn
winding section is fixed to a receiving plate bridged be-
tween the side plates and arranged above the duct.
[0066] Accordingly, the yarn winding section is placed
on the receiving plate arranged above the duct, not on
an upper surface of the duct, and then fixed thereto. This
can suppress vibration transmitted from the yarn winding
sectiontothe yarn processing section viathe duct. There-
fore, the unit controller can be protected from vibration,
and stability of control can be ensured.

[0067] The automatic winder is preferably configured
as follows. That is, the yarn winding section includes a
cradle for supporting a package to be formed by winding
ayarn supplied from the yarn processing section. A pivot
of the cradle is arranged above the receiving plate.
[0068] Accordingly, although large vibration is trans-
mitted to the pivot of the cradle along with rotation of the
package, the pivot is positioned in an upper area of the
receiving plate. This can suppress unstable placement
of the pivot. Therefore, the unit controller can be efficient-
ly protected from vibration, and stability of control can be
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ensured.

[0069] The automatic winder is preferably configured
as follows. That is, a position where the cradle supports
the package is arranged on a front side of the yarn wind-
ing section, rather than a position where the yarn winding
section is fixed to the receiving plate. The front side of
the yarn winding section is positioned rearward of the
front side of the yarn processing section.

[0070] Accordingly, inthe yarn winding sectioninwhich
large vibration is likely to occur in a portion where the
cradle supports the package, the amount of protruding
to the front (the amount of overhang) is reduced to further
suppress looseness of the receiving plate. As a result,
stability of control can be improved.

[0071] According to the second aspect of the present
invention, provided is a yarn winding module included in
each of the winder units that is provided in the automatic
winder.

[0072] Accordingly, a winding section can be modular-
ized, and the entire winding section can be easily ex-
changed.

[0073] According to the third aspect of the presentin-
vention, provided is a yarn joining module included in
each of the winder units that is provided in the automatic
winder.

[0074] Accordingly, a yarn joining section can be mod-
ularized, and the entire yarn joining section can be easily
exchanged.

[0075] According to the fourth aspect of the present
invention, provided is a yarn supply exchanging module
included in each of the winder units that is provided in
the automatic winder.

[0076] Accordingly, a yarn supply exchanging section
can be modularized, and the entire yarn supply exchang-
ing section can be easily exchanged.

[0077] According to the fifth aspect of the present in-
vention, a method for manufacturing an automatic winder
is provided as follows. That is, the method for manufac-
turing the automatic winder is a method for manufacturing
an automatic winder including a plurality of winder units
each having at least a first module and a second module,
and abase member arranged across the plurality of wind-
er units. The method for manufacturing the automatic
winder includes a first supporting step and a second sup-
porting step. In the first supporting step, a first receiving
surface facing upward and included in the base member
supports more than half of the weight of the first module
that is a yarn winding module configured as a yarn wind-
ing section for winding a yarn into a package. In the sec-
ond supporting step, a second receiving surface facing
upward and included in the base member supports more
than half of the weight of the second module that is a
yarn joining module configured as a yarn joining section
for joining a yarn. The first module to be supported in the
first supporting step and the second module to be sup-
ported in the second supporting step are mounted to the
base member via a different mounting mechanism, re-
spectively.
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[0078] Accordingly, each module can be stably sup-
ported on each surface facing upward, and also each
module can be individually mounted to the base member.
Each module is lighter than the entire winder unit, which
can improve mounting workability.

[0079] The method for manufacturing the automatic
winder is preferably provided as follows. That is, the
method for manufacturing the automatic winder includes
a main frame placement step, a first step, a second step,
and a third step. In the main frame placement step, a
main frame that is the base member is arranged at a
position to be arranged. In the first step, one of a remov-
able yarn supply exchanging section selected from sev-
eral types of sections, a removable yarn winding section
selected from several types of sections, and a removable
yarn joining section is provided at one of an upper portion,
an intermediate portion in the vertical direction, and a
lower portion of the main frame. In the second step, one
of the yarn supply exchanging section, the yarn winding
section, and the yarn joining section, that is not provided
in the first step, is provided at one of the upper portion,
the intermediate portion in the vertical direction, and the
lower portion of the main frame, that is not arranged in
the first step. In the third step, one of the yarn supply
exchanging section, the yarn winding section, and the
yarn joining section, that is not provided in the first step
and the second step, is provided at one of the upper
portion, the intermediate portion in the vertical direction,
and the lower portion of the main frame, that is not ar-
ranged in the first step and the second step. The first
supporting step is implemented as one of the first step,
the second step, and the third step. The second support-
ing step is implemented as one of the first step, the sec-
ond step, and the third step.

[0080] Accordingly, each of the yarn supply exchang-
ing section, the yarn winding section, and the yarn joining
section is modularized and assembled to the main frame.
This can easily manufacture the automatic winder. Be-
fore assembling the entire automatic winder, inspection
can be also implemented at a stage where assembly in
amodule unitis completed. Furthermore, since each sec-
tion is removable, maintenance and inspection, etc., can
be implemented for each section as necessary. This can
improve work efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS
[0081]

[FIG. 1] A perspective view showing a configuration
of a main frame provided in an automatic winder ac-
cording to one embodiment of the present invention.
[FIG. 2] A side view schematically showing an ex-
ample of a configuration of one of winding units pro-
vided in the automatic winder.

[FIG. 3] A side view illustrating works during main-
tenance and exchanging of a control section provid-
ed in the winding unit.
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[FIG. 4] A side view schematically showing another
example of a configuration of the winding unit.
[FIG. 5] A side view schematically showing another
example of a configuration of the winding unit.
[FIG. 6] A side view schematically showing another
example of a configuration of the winding unit.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0082] Next, an embodiment of the present invention
will be described with reference to drawings. FIG. 1 is a
perspective view showing a configuration of a main frame
2 provided in an automatic winder 1 according to one
embodiment of the present invention. In the following de-
scription, a side close to the front of the automatic winder
may be referred to as the front, and a side close to the
back may be referred to as the back.

[0083] The automatic winder 1 mainly includes the
main frame 2, a plurality of winding units (winder units)
4,4, ... arranged side by side and mounted to the main
frame 2, and a machine controller (not shown). The wind-
ing units 4,4, ... are arranged side by side in the left-right
direction, as seen in a front view. As shown in FIG. 2,
etc., each of the winding units 4 unwinds a yarn from a
bobbin 6 or a package 7 which are set in a yarn supply
exchanging section 3 and winds such yarn to form a pack-
age 9. For example, FIG. 2 shows an example in which
the yarn is unwound from the bobbin 6. FIG. 5 shows an
example in which the yarn is unwound from the package
7.

[0084] The machine controller is arranged at one end
of the main frame 2 in the direction where the plurality of
winding units 4, 4, ... are arranged. The machine control-
ler communicates with an unit controller 90 provided in
each of the winding units 4 and thereby totally controls
the winding units 4, 4... An operator inputs appropriate
commands to the machine controller, which can collec-
tively manage the plurality of winding units 4.

[0085] Next, a configuration of the main frame 2 will be
more specifically described with reference to FIG. 1. The
main frame 2 is a framework of the automatic winder 1.
The main frame 2 mainly includes side plate parts (side
plates) 11, a bottom plate part 12, a blower duct (duct)
13, a support shaft (compressed air pipe) 14, and a re-
ceiving plate (covering member) 15.

[0086] The side plate parts 11 that are plate-like mem-
bers, are provided in a pair of left and right, with its thick-
ness direction facing the horizontal direction. The leftand
right side plate parts 11 face each other with a space
necessary for arranging the plurality of winding units 4,
4,... The bottom plate part 12 that is a plate-like member,
horizontally connects a lower end portion of the left side
plate part 11 and a lower end portion of the right side
plate part 11. The bottom plate part 12 has a horizontal
plate shape elongated in the left-right direction.

[0087] The blower duct 13 for flowing suction flow (suc-
tion airflow) generated (sucked) in each of the winding
units 4 due to rotation of a fan (not shown) is bridged
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between the left and right side plate parts 11. Openings
13a formed on a front surface side of the blower duct 13
correspond to the winding units 4, respectively. Each
opening 13a is connected, via a pipe etc., to a member
in each winding unit4, specifically, the member subjected
to cause suction flow to be generated.

[0088] The receiving plate 15 arranged parallel to an
upper surface of the blower duct 13 is arranged above
the blower duct 13. The receiving plate 15 having a hor-
izontal plate shape elongated in the left-right direction is
bridged between the left and right side plate parts 11.
The receiving plate 15 is slightly spaced in the vertical
direction with respect to the upper surface (first receiving
surface) of the blower duct 13. The receiving plate 15
faces an upper surface of the blower duct 13.

[0089] As shown in FIG. 1, the receiving plate 15 has
one end in the front-back direction of the automatic wind-
er, the one end that is bent downward, so that the receiv-
ing plate 15 is supported by the upper surface of the
blower duct 13. The receiving plate 15 is fixed to the
blower duct 13 by welding or the like.

[0090] As shown in FIG. 2, for example, the receiving
plate 15 may have a U-like shape that opens downward
as seen from a side surface of one of the winding units
4, and may be fixed to the upper surface of the blower
duct 13 having a hexagonal cross section. In this case,
when a yarn winding section 5, which will be described
later, is mounted on the receiving plate 15, all of the
weight of the yarn winding section 5 is supported by the
blower duct 13 (the upper surface of the blower duct 13).
[0091] The supportshaft 14 having a cross section that
is a circular elongated shaft is provided at a position be-
low a front end surface of the blower duct 13. The support
shaft 14 is horizontally bridged between the left and right
side plate parts 11 with its axial line facing the left and
right direction. Compressed air to be supplied to the wind-
ing units 4 flows through the support shaft 14 made of a
hollow tubular member.

[0092] Next, a configuration of one of the winding units
4 will be more specifically described with reference to
FIG. 2. FIG. 2 is a side view schematically showing an
example of a configuration of one of the winding units 4
provided in the automatic winder 1.

[0093] As shown in FIG. 2, each of the winding units 4
includes a yarn winding section (first module /yarn wind-
ing module) 5 arranged at an upper portion of the main
frame 2, and a yarn processing section 10 arranged be-
low the yarn winding section 5. The yarn processing sec-
tion 10 includes a yarn supply exchanging section (third
module/yarn supply exchanging module) 3 arranged at
a lower portion of the main frame 2, and a yarn joining
section (second module/yarn joining module) 8 arranged
at an intermediate portion of the main frame 2 in the ver-
tical direction. As such, each of the winding units 4 is
formed by combining three modules, the yarn supply ex-
changing section 3, the yarn winding section 5, and the
yarn joining section 8.

[0094] The yarn supply exchanging section 3 that is a
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part of the yarn processing section 10is a sectionin which
ayarn supply bobbin (the bobbin 6 or the package 7) that
supplies the yarn to be rewound into the package 9is set
to be exchangeable. The yarn supply exchanging section
3 is mounted to the lower portion of the main frame 2 so
as to be placed on an upper surface (third receiving sur-
face) of the bottom plate part 12 of the main frame 2.
That s, the yarn supply exchanging section 3 is support-
ed by the upper surface of the bottom plate part 12. The
yarn supply exchanging section 3 is formed by selectively
mounting one of several types of yarn supply exchanging
devices. To be specific, one of a magazine type bobbin
supply device 20, a tray type bobbin supply device 30,
and a package supply device 40 can be mounted to the
yarn supply exchanging section 3 of this embodiment.
[0095] The yarn winding section 5 is a section for wind-
ing a yarn supplied from the yarn supply exchanging sec-
tion 3 into a core tube (paper tube) to form the package
9. The yarn winding section 5 is mounted to the upper
portion of the main frame 2 so as to be placed on the
receiving plate 15 of the main frame 2 via a vibration
absorbing member 59. That is, all of the weight of the
yarn winding section 5 is supported by the upper surface
of the blower duct 13. In other words, the yarn winding
section 5 is supported, on its back side, by the receiving
plate 15 from below. The yarn winding section 5 is mount-
ed to the main frame 2 via the receiving plate 15 and an
appropriate fixing member (for example, bolts 16). The
receiving plate 15 and the bolts 16 are regarded as a
mounting mechanism (first mounting mechanism) for
mounting the yarn winding section 5 to the main frame
2. The yarn winding section 5 is formed by selectively
mounting one of several types of yarn winding devices.
To be specific, either one of a traversing drum type yarn
winding device 50 or an arm traverse type yarn winding
device 60 can be mounted to the yarn winding section 5
of this embodiment.

[0096] The yarn joining section 8 that is a part of the
yarn processing section 10 is a section for joining the
yarn supplied from the yarn supply exchanging section
3 to the yarn winding section 5. The yarn joining section
8 is mounted to the front side surface of the main frame
2 so that the yarn joining section 8 is supported by an
upper surface (second receiving surface) of the support
shaft 14 of the main frame 2 and so that a back surface
of the yarn joining section 8 comes in contact with an
front end surface of the blower duct 13. That is, most
(more than half) of the weight of the yarn joining section
8 is supported by the upper surface of the support shaft
14. Accordingly, the yarn joining section 8 is mounted to
the intermediate portion of the main frame 2 in the vertical
direction, specifically, above the yarn supply exchanging
section 3 and below and forward of the yarn winding sec-
tion 5. The yarn joining section 8 is fixed to the front end
surface of the blower duct 13 via an appropriate fixing
member (for example, a bolt 17), in a state where a stay
77 which will be described later is hooked on the support
shaft 14. The front end surface of the blower duct 13 is
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a surface facing outward in the blower duct 13. A portion
for hooking the stay 77 and the bolt 17 are regarded as
a mounting mechanism (second mounting mechanism)
for mounting the yarn joining section 8 to the main frame
2. The mounting mechanism for mounting the yarn joining
section 8 to the main frame 2 is different from that for
mounting the yarn winding section 5 to the main frame 2.
[0097] As shown in FIG. 4, the yarn joining section 8
preferably includes a connecting member (fixing mem-
ber) 78 for connecting to the yarn supply exchanging sec-
tion 3. The connecting member 78 formed at a lower end
of the yarn joining section 8 is used for fixing an upper
end of the yarn supply exchanging section 3. Accordingly,
the upper end of the yarn supply exchanging section 3
that is individually modularized via the connecting mem-
ber 78 can be fixed to the yarn joining section 8, which
can suppress vibration in the yarn supply exchanging
section 3. The yarn joining section 8 is formed by selec-
tively mounting one of several types of yarn joining mech-
anisms. To be specific, either one of a suction mouth type
yarn joining mechanism 70 or a yarn accumulation type
yarn joining mechanism 80 can be mounted to the yarn
joining section 8 of this embodiment.

[0098] Each component mounted to the yarn supply
exchanging section 3, the yarn winding section 5, and
the yarn joining section 8 has a casing (not shown) inde-
pendent of other components. That is, a casing of the
yarn supply exchanging section 3, a casing of the yarn
winding section 5, and a casing of the yarn joining section
8 are different from each other. Each component that is
configured as a module combined in each casing, can
be mounted to and removed from the main frame 2. In
the presentinvention, the main frame 2 is a base material
for combining modules such as the yarn supply exchang-
ing section 3, the yarn winding section 5, the yarn joining
section 8. The configuration is not limited as long as each
module can be mounted and removed.

[0099] FIG. 2 schematically shows a configuration in
which the magazine type bobbin supply device 20 is
mounted to the yarn supply exchanging section 3, in
which the traversing drum type yarn winding device 50
is mounted to the yarn winding section 5, and in which
the suction mouth type yarn joining mechanism 70 is
mounted to the yarn joining section 8. In the following, a
configuration of each winding unit 4 will be specifically
described with reference to an example in which each
winding unit 4 is formed by a combination of these three
modules.

[0100] The magazine type bobbin supply device 20
mainly includes a bobbin setting part 21, a magazine type
bobbin supply mechanism 22, and an unwinding assist
device 29.

[0101] The bobbin setting part 21 is adapted to hold
the yarn supply bobbin 6 for unwinding the yarn in an
upright state, at a predetermined position.

[0102] The magazine type bobbin supply mechanism
22 includes a cylindrical magazine can 23 for which an
operator manually supplies the yarn supply bobbin 6. The
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magazine can 23 has a plurality of pockets arranged in
a circle. The operator inserts the yarn supply bobbin 6
into such pocket, so that the yarn supply bobbin 6 can
be stocked. A yarn supply bobbin guide part 24 for drop-
ping the yarn supply bobbin 6 that has fallen from the
magazine can 23 diagonally downward and guiding the
yarn supply bobbin 6 to the bobbin setting part 21 is pro-
vided below the magazine can 23.

[0103] All of the yarn is unwound from the yarn supply
bobbin 6 already set in the bobbin setting part 21, and
an empty yarn supply bobbin is discharged by a dis-
charge mechanism (not shown). Then, the yarn supply
bobbin 6 stocked in the bobbin supply mechanism 22 is
dropped into the yarn supply bobbin guide part 24. There-
by, the yarn supply bobbin 6 can be newly set in the
bobbin setting part 21.

[0104] The unwinding assist device 29 appropriately
controls the size of balloon by coming into movable mem-
ber contact with the balloon that is formed at an upper
portion of the yarn supply bobbin 6 by swinging the yarn
unwound from the yarn supply bobbin 6, and thereby
assists unwinding of the yarn.

[0105] The bobbin supply mechanism 22 and the un-
winding assist device 29 are supported at a bottom por-
tion of the bobbin setting part 21 via a support 28. The
bobbin setting part 21 (and thus the magazine type bob-
bin supply device 20), with its bottom portion placed on
the bottom plate part 12, is mounted to the main frame 2.
[0106] The traversing drum type yarn winding device
50 mainly includes a winding bobbin 51, a cradle 52, a
traversing drum (traverse device) 53, and a yarn winding
frame 54.

[0107] The winding bobbin 51 forms the package 9 by
winding the yarn supplied from the yarn supply exchang-
ing section 3 into its outer circumference. The cradle 52
is adapted to hold the winding bobbin 51 (package 9).
The traversing drum 53 traverses the yarn and causes
the winding bobbin 51 to be rotated.

[0108] The cradle 52 is rotated around a pivot 58, and
thereby swings in a direction approaching or separating
from the traversing drum 53. Accordingly, the package 9
comes in contact with or separates from the traversing
drum 53. The pivot 58 of the cradle 52 is arranged within
an upper area of the receiving plate 15. A traverse groove
with a spiral shape is formed on an outer circumferential
surface of the traversing drum 53. The yarn is wound into
the winding bobbin 51 while being traversed by the
traverse groove with a certain width. This can form the
package 9 with a certain winding width.

[0109] Theyarnwindingframe 54 isasubstantially rec-
tangular member. The cradle 52 and the traversing drum
53, arranged on one side in the left and right of the yarn
winding frame 54, are supported by the yarn winding
frame 54 in a cantilever manner. A driving motor (driving
source) for the traversing drum 53 is arranged in the yarn
winding frame 54. A horizontal bottom plate 55 is provid-
ed on a bottom part on a back side of the yarn winding
frame 54. In a state that the bottom plate 55 placed on
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the upper surface of the receiving plate 15 via the vibra-
tion absorbing member 59, the yarn winding frame 54
(and thus, the yarn winding section 5) is mounted to the
main frame 2. The yarn winding frame 54 partitions be-
tween itself and the yarn winding section 5 of the adjacent
winding unit 4. The bottom plate 55 can be also formed
integrally with the yarn winding frame 54.

[0110] The suction mouth type yarn joining mechanism
70 mainly includes a yarn monitoring device (yarn defect
monitoring device) 71, a splicer 72, a lower yarn guide
pipe 73, an upper yarn guide pipe 74, a tension applying
device (yarn tension applying device) 75, a yarn joining
frame 76, and a stay 77.

[0111] The yarn joining frame 76 is a substantially rec-
tangular member elongated in the vertical direction. The
yarn monitoring device 71, the splicer 72, the lower yarn
guide pipe 73, the upper yarn guide pipe 74, and the
tension applying device 75 arranged on one side in left
and right of the yarn joining frame 76, are supported by
the yarn joining frame 76 in a cantilever manner. The
yarn joining frame 76 is mounted to an intermediate por-
tion of the main frame 2 in the vertical direction, while
supporting each above-described component. The yarn
joining frame 76 is aligned with the yarn winding frame
54 in the left-right direction so as to partition between
itself and the yarn joining section 8 of the adjacent wind-
ing unit4. The yarn winding frame 54 and the yarn joining
frame 76 are not connected directly to each other. A gap
as a space is formed between the yarn winding frame 54
and the yarn joining frame 76 (in the vertical direction).
[0112] A configuration for mounting the yarn joining
frame 76 to the main frame 2 will be specifically de-
scribed. The stay 77 protruding from the back side of the
yarn joining frame 76 toward the rear side, is hooked on
the support shaft 14. The yarn joining frame 76 is then
mounted to the main frame 2 such that the back side of
the yarn joining frame 76 comes in contact with the front
end surface of the blower duct 13 via the vibration ab-
sorbing member 79. At this time, the member subjected
to cause suction flow of the yarn joining section 8 and
the yarn supply exchanging section 3 to be generated,
and each opening 13a of the blower duct 13 shown in
FIG. 1, are connected to each other via a pipe, etc.
[0113] As specifically described later, the unit control-
ler 90 and the like, that is a control section for controlling
each component of the winding unit 4, is arranged inside
the yarn joining frame 76.

[0114] The yarn monitoring device 71 monitors the
thickness of the yarn, and thereby detects the defects
such as slabs which occur in the yarn (in the following,
may be referred to as yarn defect). A cutter for immedi-
ately cutting the yarn when the yarn monitoring device
71 detects the yarn defect, is arranged in the vicinity of
the yarn monitoring device 71.

[0115] The splicer 72 joins the yarn on the yarn supply
exchanging section 3 side and the yarn on the yarn wind-
ing section 5 side (performs yarn joining), when the yarn
monitoring device 71 detects the yarn defect and then
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cuts the yarn by the cutter, when yarn breakage occurs
during unwinding of the yarn from the yarn supply bobbin
6, when the yarn supply bobbin 6 is exchanged, and the
like. The splicer 72 of this embodiment is an air splicer
in which the yarn is twisted by using a swirl air stream
formed using compressed air thatis supplied from a com-
pressor (not shown), and then the yarn joining is per-
formed.

[0116] The lower yarn guide pipe 73 for sucking, cap-
turing and guiding a lower yarn on the yarn supply ex-
changing section 3 side, and the upper yarn guide pipe
74 for sucking, capturing and guiding an upper yarn on
the yarn winding section 5 side, are provided on the lower
side and the upper side of the splicer 72. A suction port
isformed ata tip of the lower yarn guide pipe 73. A suction
mouth is provided at a tip of the upper yarn guide pipe
74. The lower yarn guide pipe 73 and the upper yarn
guide pipe 74 are connected to each opening 13a of the
blower duct 13 via a pipe, etc. This can cause the suction
airflow to be generated in the suction port and the suction
mouth.

[0117] With this configuration, for example, at a time
of exchanging the yarn supply bobbin 6, the suction port
of the lower yarn guide pipe 73 rotated downward, sucks
and captures the lower yarn. Then, the suction port is
rotated upward, which can guide the lower yarn to the
splicer 72. At almost the same time, the suction mouth
of the upper yarn guide pipe 74 sucks and captures the
upper yarn unwound from the package 9 that is driven in
reverse. Then, the suction mouth is turned downward,
which can guide the upper yarn to the splicer 72. The
yarn joining between the lower yarn and the upper yarn
is performed in the splicer 72.

[0118] With the above-described configuration, the
winding unit 4 shown in FIG. 2 unwinds the yarn from the
yarn supply bobbin 6 set in the yarn supply exchanging
section 3, and winds the yarn into the winding bobbin 51,
which can form the package 9 with a predetermined
length.

[0119] A configuration of a control system in the auto-
matic winder 1 will be described as follows. As shown in
FIG. 2, each winding unit 4 includes the unit controller
90 and a winding controller 91. The unit controller 90 and
the winding controller 91 are configured as a computer.
The unit controller 90 and the winding controller 91 are
configured with hardware such as CPU, ROM, RAM etc.,
and software such as a control program stored in the
ROM and/or the RAM. Collaboration of the hardware and
the software allows the winding controller 91 to control a
winding operation of the yarn winding section 5. The unit
controller 90 that is higher order control section than the
winding controller 91, controls the winding controller 91,
and also totally controls the entire winding unit 4 including
the yarn joining section 8 and the yarn supply exchanging
section 3. The unit controller 90 is adapted to communi-
cate with the above-described machine controller.
[0120] As shown in FIG. 2, the unit controller 90 and
the winding controller 91 are arranged inside the back
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side of the yarn joining frame 76. With such configuration,
the back side of the yarn joining frame 76 is spaced from
the front end surface of the blower duct 13 and then the
yarn joining frame 76 is rotated around the support shaft
14, which can expose a surface for accessing to the unit
controller 90 and the winding controller 91, as shown in
FIG. 3. Accordingly, the unit controller 90 or the winding
controller 91 is taken out of the yarn joining frame 76 and
then works such as maintenance and exchanging thereof
can be implemented. When the yarn joining frame 76 is
rotated around the support shaft 14, the yarn winding
device 50 is rotated upward in advance around a rear
end of the bottom plate 55 of the yarn winding device 50,
so as not to interference with the yarn winding device 50.
A clearance is provided between the yarn joining frame
76 and the yarn supply exchanging section 3. A stopper
for restricting movement of the yarn joining frame 76 with-
in a range of the clearance is also provided. This can tilt
the yarn joining frame 76 (yarn joining mechanism 70)
forward (to the front) without interfering with the yarn
winding device 50 and the yarn supply exchanging sec-
tion 3. Furthermore, the above-described stopper can
stop the yarn joining frame 76 while being tilted. FIG. 3
schematically shows works during maintenance and ex-
changing of the unit controller 90 and the winding con-
troller 91 provided in each winding unit 4. If the above-
described clearance is not sufficiently provided, the yarn
supply exchanging section 3 may be removed and then
the yarn joining frame 76 may be tilted.

[0121] Thewindingcontroller 91 is electrically connect-
ed to each component of the yarn winding device 50 by
connecting a connector 98 provided at a tip of a harness
extending from the yarn winding device 50 to a connector
99 in the winding controller 91. The winding controller 91
and the unit controller 90 are electrically connected to
each other via connectors.

[0122] The unit controller 90 is electrically connected
to each component of the yarn joining mechanism 70 by
connecting a connector provided at a tip of a harness
extending from the yarn joining mechanism 70 to a con-
nector in the unit controller 90. The unit controller 90 is
electrically connected to each component of the maga-
zine type bobbin supply device 20 by connecting a con-
nector provided at a tip of a harness extending from the
magazine type bobbin supply device 20 to a connector
in the unit controller 90.

[0123] In each winding unit 4 with the following config-
uration, the magazine type bobbin supply device 20
mounted to the yarn supply exchanging section 3 can be
exchanged into the transport tray type bobbin supply de-
vice 30 or the package supply device 40 depending on
the situation. FIG. 4 schematically shows a configuration
in which the transport tray type bobbin supply device 30
is mounted to the yarn supply exchanging section 3. FIG.
5 schematically shows a configuration in which the pack-
age supply device 40 is mounted to the yarn supply ex-
changing section 3.

[0124] The traversing drum type yarn winding device
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50 mounted to the yarn winding section 5 can be ex-
changed into the arm traverse type yarn winding device
60 depending on the situation. FIG. 4 schematically
shows a configuration in which the arm traverse type yarn
winding device 60 is mounted to the yarn winding section
5.

[0125] Atatime of changing from a state shown in FIG.
2 to a state shown in FIG. 4, the operator operates works
in accordance with the following procedure, for example.
That is, the operator removes the connector provided at
the tip of the harness extending from the magazine type
bobbin supply device 20, from the connector in the unit
controller 90. The operator lifts the magazine type bobbin
supply device 20 from the bottom plate part 12, moves
the magazine type bobbin supply device 20 to another
place, and replaces the transport tray type bobbin supply
device 30 on the bottom plate part 12. Then, the operator
connects the connector provided at the tip of the harness
extending from the transport tray type bobbin supply de-
vice 30 to the connector in the unit controller 90.

[0126] The operator removes the connector 98 provid-
ed at the tip of the harness extending from the traversing
drum type yarn winding device 50 from the connector 99
in the winding controller 91. The operator removes the
bottom plate 55 of the traversing drum type yarn winding
device 50 from the receiving plate 15, and moves the
entire yarn winding device 50 into another place. The
operator also removes the winding controller 91 for the
traversing drum type from the yarn joining frame 76, and
replaces a controller 93 for the arm traverse type (see
FIG. 4). At this time, the controller 93 and unit controller
90 are connected to each other via a connector. Then,
the controller 93 and the arm traverse type yarn winding
device 60 are electrically connected to each other via the
connector. The arm traverse type yarn winding device
60 is also placed on the receiving plate 15 and mounted
thereto.

[0127] In the same way, by combining two types of
yarn winding section 5 and three types of yarn supply
exchanging section 3, at least six types of winding unit 4
can be easily assembled.

[0128] In this embodiment, a main frame 200 shown
in FIG. 6, instead of the above-described main frame 2,
is used as the main frame for assembling the plurality of
winding units 4,4, ..., which can mount the yarn accumu-
lation type yarn joining mechanism 80 to the yarn joining
section 8. The main frame 200 is different from the main
frame 2 in the position (height) where the blower duct 13
is mounted. FIG. 6 schematically shows a configuration
in which the yarn accumulation type yarn joining mech-
anism 80 is mounted to the yarn joining section 8.
[0129] In the following, a configuration of each module
will be briefly described.

[0130] The transport tray type bobbin supply device 30
shown in FIG. 4 mainly includes a bobbin setting part 31,
ayarn unwinding assist device 39, and a support 38. The
bobbin setting part 31 is adapted to hold the yarn supply
bobbin 6 for unwinding the yarn in an upright state, at a
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predetermined position. The yarn unwinding assist de-
vice 39 appropriately controls the size of balloon by a
movable member coming into contact with the balloon
that is formed at an upper portion of the yarn supply bob-
bin 6, and thereby assists unwinding of the yarn. The
support 38 supports the yarn unwinding assist device 39
ata position above the bobbin setting part 31. The bobbin
setting part 31 with its bottom portion placed on the bot-
tom plate part 12, (and thus the transport tray type bobbin
supply device 30) is mounted to the main frame 2.
[0131] The package supply device 40 shown in FIG. 5
mainly includes package setting parts 41, a rotating arm
42, and a support 48. Each of the package setting part
41 that is a shaft-shaped member can be set by inserting
a cone-shaped yarn supply package (package 7) for un-
winding the yarn. The package setting parts 41 are pro-
vided in both end portions of the rotating arm 42 that is
an elongated plate-like member. A center part 44 of the
rotating arm 42 is rotatably supported by the support 48.
The rotating arm 42 is rotated around the center part 44,
and thereby the package 7 for unwinding the yarn can
be switched to either one of the packages 7 set in the
package setting parts 41 on both end portions. A bottom
portion of the support 48 is placed on the bottom plate
part 12, which can mount the package supply device 40
to the main frame 2.

[0132] The arm traverse type yarn winding device 60
shown in FIG. 4 and FIG. 6 mainly includes a winding
bobbin 61, a winding bobbin rotation driving source (driv-
ing source) (not shown), a cradle 62, a contact roller 63,
a yarn winding frame 64, and a traverse arm 67 and a
traverse driving motor 66 included in a traverse device.
The cradle 62 rotatably supports the winding bobbin 61.
The yarn winding device 60 including the cradle 62, the
winding bobbin rotation driving source, and the traverse
driving motor 66, etc., are arranged on one side in the
left and right of the yarn winding frame 64, and supported
by the yarn winding frame 64 in a cantilever manner. The
traverse arm 67 is driven to reciprocate and swirl by the
traverse driving motor 66. The contact roller 63 can be
rotated while coming in contact with a peripheral surface
of the winding bobbin 61.

[0133] The traverse arm 67 is moved in reciprocating
and swirling motion as a rotor of the traverse driving motor
66 repeats forward and reverse rotation. Accordingly, the
yarn hooked on a tip of the traverse arm 67 is traversed
and also wound into the winding bobbin 61 that is driven
in rotation, via the contact roller 63. This can form the
package 9 in which the package 7 is rewound. A hori-
zontal bottom plate 65 is provided at a bottom portion on
the back side of the yarn winding frame 64. The bottom
plate 65 is placed on the upper surface of the receiving
plate 15 and fixed thereto, which can mount the yarn
winding device 60 to the main frame 2.

[0134] The yarn accumulation type yarn joining mech-
anism 80 shown in FIG. 6 once accumulates the yarn
supplied from the yarn supply exchanging section 3 with
a yarn accumulation part (accumulator) 81, and then
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winds the yarn into a core tube (paper tube) with the yarn
winding section 5 to form the package 9. The yarn accu-
mulation part 81 includes a yarn accumulation roller 82
in which the yarn can be wound. The yarn joining mech-
anism 80 mainly includes a splicer 83, a yarn monitoring
device 84, a yarn guiding member 85, and a yarn joining
frame 86, as other components.

[0135] The yarn supplied from the yarn supply ex-
changing section 3 is wound into the yarn accumulation
roller 82 and temporarily accumulated therein. Thereby,
the yarn is wound into the core tube (paper tube) in a
state where an appropriate tension is applied to the yarn.
For example, when the yarn defect is detected by the
yarn monitoring device 84, the yarn is immediately cut
by the cutter and divided thereby. A lower yarn on the
yarn supply exchanging section 3 side is blown up by a
lower yarn blowing-up part (not shown) and guided to the
splicer 83. An upper yarn on the yarn winding section 5
side is guided and taken out by the yarn guiding member
85, and then pulled out from the yarn accumulation roller
82. Then, the yarn is joined by the splicer 83. Thereby,
the yarn is reconnected and yarn winding is resumed.
[0136] The yarn accumulation part 81, the splicer 83,
the yarn monitoring device 84, and the yarn guiding mem-
ber 85 are arranged on one side in left and right of the
yarn joining frame 86. The yarn joining frame 86 supports
these members in a cantilever manner. The yarn joining
frame 86 is aligned with a winding frame (the yarn winding
frame 64 in the example in FIG. 6) of the yarn winding
section 5 in the left-right direction, so as to partition be-
tween itself and the yarn joining section 8 of the adjacent
winding unit 4. The winding frame and yarn joining frame
86 are not connected directly to each other. A space is
formed between the winding frame and yarn joining frame
86. In other words, the winding frame and the yarn joining
frame 86 are spaced from each other in the vertical di-
rection. The yarn joining frame 86 is mounted to the yarn
joining section 8 such that a stay 87 protruding from the
back side of the yarn joining frame 86 is hooked on the
support shaft 14 and comes in contact with the front end
surface of the blower duct 13. A unit controller 94 for the
yarn accumulation type yarn joining mechanism is ar-
ranged inside the back side of the yarn joining frame 86.
[0137] As shown in FIG. 6, in a case of mounting the
yarn accumulation type yarn joining mechanism 80 to the
yarn joining section 8, as compared with a case of mount-
ing the yarn joining mechanism 70, the size of the yarn
joining section 8 in the vertical direction is increased. This
is because the yarn accumulation roller 82 for accumu-
lating the yarn requires a space in the vertical direction.
In this embodiment, in order to handle the yarn accumu-
lation type yarn joining mechanism 80 in a modular man-
ner, the dedicated main frame 200 is used as the frame-
work in a case of applying the yarn accumulation type
yarn joining mechanism 80 to the yarn joining section 8.
Accordingly, the combination of the above-described two
types of yarn winding section 5, and the above-described
three types of yarn supply exchanging section 3, can eas-



21 EP 3 674 238 A1 22

ily provide twelve types of winding unit 4.

[0138] The automatic winder 1 of this embodiment
adopts a special configuration for protecting the unit con-
troller 90 (94) and the winding controller 91 (93) weak in
vibration and impact. A configuration for countermeas-
ures against such vibration will be specifically described
as follows. In the following description, as an example,
the automatic winder 1 is assembled by modules as
shown in FIG. 2, however, the same configuration also
applies to other examples as shown in FIG. 3 to FIG. 6.
[0139] As described above, the yarn winding section
5 is mounted to the main frame 2 at a position different
from a position where the yarn processing section 10 is
mounted to the main frame 2. In other words, the yarn
winding section 5 is connected indirectly to the yarn join-
ing section 8 via the main frame 2. Therefore, vibration
generated by winding the yarn in the yarn winding section
5is transmitted to the yarn joining section 8 only via main
frame 2. As a result, the unit controller 90 and the winding
controller 91 typically weak in vibration and impact can
be protected from vibration. The yarn monitoring device
71, the splicer 72 and the tension applying device 75
arranged in the yarn joining section 8 in order from a side
closest to the yarn winding section 5, can also be pro-
tected from vibration of the yarn winding section 5. In
particular, the yarn monitoring device 71 that is a device
for sensing and typically weak in vibration, even so, is
arranged in the vicinity of the yarn winding section 5. With
a configuration of this embodiment, the yarn monitoring
device 71 can also be well protected from vibration.
[0140] The vibration absorbing member 59 is arranged
between the bottom plate 55 of the yarn winding frame
54 and the receiving plate 15. The vibration absorbing
member 79 is arranged between the back side of the
yarn joining frame 76 and the blower duct 13. Further-
more, the yarn winding section 5 and the yarn joining
section 8 are arranged with a gap (space) in the vertical
direction. This can efficiently reduce transmission of vi-
bration along with a winding operation of the yarn in the
yarn winding section 5 to the unit controller 90 and the
winding controller 91 of the yarn joining section 8. Simi-
larly, transmission of vibration to the yarn monitoring de-
vice 71, the splicer 72, and the tension applying device
75 is also effectively suppressed.

[0141] The simplest layout of the textile machine, in its
upper portion, having a yarn winding section, is a config-
uration in which the yarn winding section is fixed to an
upper surface of a blower duct that is a main structure of
the main frame. However, in this embodiment, since the
yarn joining section 8 is fixed to the blower duct 13, vi-
bration along with rotation of the package 9 in the yarn
winding section 5 is easily transmitted to the yarn joining
section 8 via the blower duct 13. Then, in this embodi-
ment, the yarn winding section 5 (specifically, the bottom
plate 55 of the yarn winding frame 54) is supported not
on the upper surface of the blower duct 13, but on the
upper surface of the receiving plate 15 spaced upward
from the blower duct 13. With this configuration, vibration
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transmitted to the yarn joining section 8 can be sup-
pressed, which can protect the unit controller 90 inside
the yarn joining section 8.

[0142] Furthermore, in the yarn winding section 5, be-
cause of its structure, a vibration source of the yarn wind-
ing section 5 is arranged at a position (a position where
the winding bobbin 61 or the package 9 comes in contact
with the contact roller 63) forward of a back side position
(a mating surface between the bottom plate 55 and the
receiving plate 15) where the yarn winding section 5 is
supported by the main frame 2. Considering the simplest
layout, it is possible to provide a layout in which a front
surface of the yarn winding section 5 is aligned with a
front surface of the yarn joining section 8 in the front-rear
direction, by making the amountin which the yarn winding
section 5 protrudes forward (frontward) equal to the
amount in which the yarn joining mechanism 70 pro-
trudes forward. However, as the weight in which the yarn
winding section 5 overhangs forward is increased, large
load is applied to the mating surface between the bottom
plate 55 and the receiving plate 15. This causes loose-
ness of the bottom plate 55. In this respect, in this em-
bodiment, even when the tray type bobbin supply device
30 is used as shown in FIG. 4, the front surface of the
yarn winding section 5 is positioned rearward of the front
surface of the yarn joining section 8 by a distance P. This
can reduce the amount in which the yarn winding section
5 overhangs forward and also reduce looseness of the
bottom plate 55. Accordingly, vibration transmitted to the
main frame 2 (and thus the unit controller 90) can be
suppressed.

[0143] Furthermore, in this embodiment, the pivot 58
of the cradle 52 to which vibration generated on the vi-
bration source of the yarn winding section 5 (at a position
where the winding bobbin 61 or the package 9 comes in
contact with the contact roller 63) is directly transmitted,
is arranged in an upper region of the receiving plate 15
(a region supported from below), not in a region where
the yarn winding section 5 overhangs. This can stably
hold a position of the pivot 58 and reduce unstable place-
ment of the pivot 58. Accordingly, looseness of the bottom
plate 55 can be suppressed, and vibration transmitted to
the main frame 2 (and thus the unit controller 90) can be
suppressed.

[0144] As described above, the automatic winder 1 of
this embodiment winds the yarn from the yarn supply
bobbin 6 to form the package 9. The automatic winder 1
includes the plurality of winding units 4, and the main
frame 2. Each of the plurality of winding units 4 includes
at least the yarn winding section 5 and the yarn joining
section 8. The main frame 2 has the plurality of winding
units 4. The main frame 2 has an upper surface of the
blower duct 13 and an upper surface of the support shaft
14. The upper surface of the blower duct 13 that is an
upward surface, supports more than half the weight of
the yarn winding section 5. The upper surface of the sup-
port shaft 14 that is an upward surface, supports more
than half the weight of the yarn joining section 8. The
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yarn winding section 5 winds the yarn into the package
9. The yarn joining section 8 joins the yarn. The yarn
winding section 5 and the yarn joining section 8 are
mounted to the main frame 2 via a different mounting
mechanism, respectively.

[0145] Accordingly, the yarn winding section 5 and the
yarn joining section 8 as each module can be stably sup-
ported on the upward surfaces, and also each module
conventionally integrated can be individually mounted to
the main frame 2. Each module is more compact and
lighter than the entire winder unit 4, which can improve
mounting workability.

[0146] In the automatic winder 1 of this embodiment,
each winding unit 4 includes the yarn supply exchanging
section 3. The main frame 2 has an upper surface of the
bottom plate part 12. The upper surface of the bottom
plate part 12 that is an upward surface, supports more
than half of the weight of the yarn supply exchanging
section 3. The yarn supply exchanging section 3 holds
the yarn wound in the yarn winding section 5.

[0147] Accordingly, the yarn supply exchanging sec-
tion 3 as a yarn supply exchanging module can be indi-
vidually mounted, which can further improve mounting
workability.

[0148] In the automatic winder 1 of this embodiment,
the yarn joining section 8 includes the connecting mem-
ber 78 for fixing the yarn supply exchanging section 3.
[0149] The yarn supply exchanging section 3 is fixed
to the yarnjoining section 8, which can suppress vibration
of the yarn supply exchanging section 3.

[0150] In the automatic winder 1 of this embodiment,
the main frame 2 includes the blower duct 13 and the
support shaft 14 having a tubular shape that functions
as a pipe. The suction airflow sucked from the winder
units 4 flows through the blower duct 13. The tubular
support shaft 14 supplies compressed air to the winding
units 4. The upper surface of the blower duct 13 supports
more than half of the weight of the yarn winding section
5. The upper surface of the support shaft 14 supports
more than half of the weight of the yarn joining section 8.
[0151] Accordingly, surfaces of other functional mem-
bers can be used to support the weight of the yarn winding
section 5 and the weight of the yarn joining section 8,
which can reduce the cost and simplify the structure.
[0152] In the automatic winder 1 of this embodiment,
the yarn winding section 5 shown in FIG. 2, for example,
includesthe cradle 52, the drive motor, and the traversing
drum 53. The yarn winding section 5 shown in FIG. 4
includes the cradle 62, the driving motor, the traverse
arm 67, and the traverse driving motor 66. The cradles
52, 62 rotatably support the package 9. The driving motor
generates a driving force for rotating the package 9. The
traversing drum 53 in FIG. 2 included in the traverse de-
vice, traverses the yarn wound into the package 9. Sim-
ilarly, the traverse arm 67 and the traverse driving motor
66 in FIG. 4 included in the traverse device, traverses
the yarn wound into the package 9.

[0153] Accordingly, the devices for forming the pack-
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age 9 can be combined into one module. The yarn wind-
ing section 5 can be exchanged without affecting other
modules.

[0154] In the automatic winder 1 of this embodiment,
the yarn winding section 5 is mounted to the receiving
plate 15 provided on the upper surface of the blower duct
13.

[0155] Accordingly, the yarn winding section 5 can be
mounted without forming a mounting hole for mounting
the yarn winding section 5 on the upper surface of the
blower duct 13. A configuration in which the upper surface
of the blower duct 13 supports most of the weight of the
yarn winding section 5, can be achieved.

[0156] In the automatic winder 1 of this embodiment,
the upper surface of the blower duct 13 facing upward
supports all of the weight of the yarn winding section 5.
[0157] Accordingly, itis not necessary to provide other
members for supporting the yarn winding section 5, which
can simplify the configuration of the automatic winder 1.
[0158] In the automatic winder 1 of this embodiment,
the upper surface of the support shaft 14 is provided
downward of the blower duct 13 which flows suction flow
sucked from the winding units 4. The yarn joining section
8 supported on the upper surface of the support shaft 14
is mounted to the front end surface thatis a surface facing
outward in the blower duct 13.

[0159] Accordingly, the yarn joining section 8 is mount-
ed via two portions positioned in the vertical direction,
which can preferably fix the yarn joining section 8.
[0160] In the automatic winder 1 of this embodiment,
the yarn winding section 5 is provided upward and rear-
ward of the yarn joining section 8. The yarn joining section
8 is provided upward of the yarn supply exchanging sec-
tion 3 that holds the yarn wound in the yarn winding sec-
tion 5.

[0161] Accordingly, the automaticwinder 1 thatcauses
the yarnto run upward from downward can be configured.
[0162] The automatic winder 1 of this embodiment in-
cludes the main frame 2 as a base member, and the yarn
supply exchanging section 3. The yarn supply exchang-
ing section 3 is arranged at a lower portion of the main
frame 2. One of several types of the yarn supply exchang-
ing devices 20, 30, 40 is selectively mounted to the yarn
supply exchanging section 3. The yarn winding section
5 is arranged at an upper portion of the main frame 2.
One of several types of the yarn winding devices 50, 60
is selectively mounted to the yarn winding section 5. The
yarn joining section 8 arranged at an intermediate portion
of the main frame 2 in the vertical direction, joins the yarn
supplied from the yarn supply exchanging section 3 to
the yarn winding section 5.

[0163] Accordingly, by appropriately selecting the yarn
supply exchanging devices 20, 30, 40 to be mounted to
the yarn supply exchanging section 3 and appropriately
selecting the yarn winding devices 50,60 to be mounted
to the yarn winding section 5, each component is mod-
ularly managed to easily form several types of the winding
units 4. Furthermore, mixed production and batch pro-
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duction can be easily implemented in the automatic wind-
er 1 having the plurality of winding units 4,4,... This can
achieve reduction of the number of devices as a whole
textile machine equipment with the automatic winder 1,
manpower-saving, and cost reduction thereby.

[0164] In the automatic winder 1 of this embodiment,
the yarn supply exchanging device is the magazine type
bobbin supply device 20, and the transport tray type bob-
bin supply device 30. The yarn winding device is the tra-
versing drum type yarn winding device 50, and the arm
traverse type yarn winding device 60.

[0165] Accordingly, a combination of the yarn supply
exchanging devices 20,30 and the yarn winding devices
50,60 is varied, which can easily provide four types of
the winding units 4.

[0166] In the automatic winder 1 of this embodiment,
the yarn supply exchanging device the magazine type
bobbin supply device 20, the transport tray type bobbin
supply device 30, and the package supply device 40 for
supporting the cone-shaped package 7. The yarn wind-
ing device is the traversing drum type yarn winding device
50, and the arm traverse type yarn winding device 60.
[0167] Accordingly, a combination of the yarn supply
exchanging devices 20,30,40 and the yarn winding de-
vices 50,60 is varied, which can easily provide six types
of winding units 4.

[0168] In the automatic winder 1 of this embodiment,
either one of several types of the yarn joining mecha-
nisms 70,80 is selectively mounted to the yarn joining
section 8. The yarn supply exchanging device is the mag-
azine type bobbin supply device 20, and the transport
tray type bobbin supply device 30. The yarn winding de-
vice is the traversing drum type yarn winding device 50,
and the arm traverse type yarn winding device 60. The
yarn joining mechanism is the suction mouth type yarn
joining mechanism 70, and the yarn accumulation type
yarn joining mechanism 80 having the yarn accumulation
part 81.

[0169] Accordingly, a combination of the yarn supply
exchanging devices 20,30, the yarn winding devices
50,60, and the yarn joining mechanisms 70,80 is varied,
which can easily provide six or more types of winding
units 4.

[0170] In the automatic winder 1 of this embodiment,
when the yarn accumulation type yarn joining mechanism
80 is mounted to the yarn joining section 8, either the
traversing drum type yarn winding device 50 or the arm
traverse type yarn winding device 60 can be selected as
the yarn winding device to be mounted to the yarn winding
section 5.

[0171] Accordingly, a combination of the yarn supply
exchanging devices 20,30, the yarn winding devices
50,60, and the yarn joining mechanisms 70,80 is varied,
which can easily provide eight types of the winding units
4.

[0172] The automatic winder 1 of this embodiment in-
cludes the main frame 2 as a base member, and the yarn
supply exchanging section 3. The yarn supply exchang-

EP 3 674 238 A1

10

15

20

25

30

35

40

45

50

55

14

26

ing section 3 is removably provided at a lower portion of
the main frame 2. The yarn winding section 5 is remov-
ably mounted above a position where the yarn supply
exchanging section 3 is provided. The yarn joining sec-
tion 8 is removably mounted, in the main frame 2, above
a position where the yarn supply exchanging section 3
is provided, and below a position where the yarn winding
section 5 is mounted.

[0173] Accordingly, each of the yarn supply exchang-
ing section 3, the yarn winding section 5, and the yarn
joining section 8 can be mounted or removed as a mod-
ule. This can easily implement mixed production and
batch production in the automatic winder 1 having the
plurality of winding units 4, 4.... This can achieve reduc-
tion of the number of devices as a whole textile machine
equipment with the automatic winder 1, manpower-sav-
ing, and cost reduction thereby. Furthermore, since the
yarn supply exchanging section 3, the yarn winding sec-
tion 5, and the yarn joining section 8 can be individually
mounted or removed, maintenance and inspection, etc.,
can be implemented for each module. This can improve
work efficiency. Specifically, for example, operation can
be checked by temporarily connecting the yarn winding
section 5, the yarn joining section 8, and the yarn supply
exchanging section 3 prepared for each module to a
winding controller for inspection (not shown) or an unit
controller for inspection (not shown).

[0174] In the automatic winder 1 of this embodiment,
the yarn joining section 8 includes a winding controller
91 (93) for controlling the yarn winding section 5. The
yarn joining section 8 includes a unit controller 90 for
controlling the winding controller 91 (93) and totally con-
trolling the yarn joining section 8 and the yarn supply
exchanging section 3.

[0175] Accordingly, the unit controller 90 mainly con-
trols the yarn winding section 5 and the yarn supply ex-
changing section 3 positioned above or below the unit
controller 90. This leads to a simple and rational flow of
control signals therebetween.

[0176] In the automatic winder 1 of this embodiment,
the yarn winding section 5 is connected indirectly to the
yarn joining section 8 via the main frame 2.

[0177] Accordingly, the yarn winding section 5 in which
large vibration is likely to occur along with winding of the
yarn is not connected directly to the yarn joining section
8, which can suppress transmission of vibration of the
yarn winding section 5 to the unit controller 90 and the
winding controller 91 included in the yarn joining section
8. As a result, the control components weak in vibration
and impact can be protected.

[0178] The automatic winder 1 of this embodiment in-
cludes the main frame 2, the yarn winding section 5, the
yarn processing section 10, and the unit controller 90.
The yarn winding section 5 is mounted to the main frame
2. The yarn processing section 10 including amechanism
for joining the yarn, is mounted to the main frame 2 at a
position different from a position where the yarn winding
section 5 is mounted to the main frame 2. The unit con-
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troller 90 arranged in the yarn processing section 10,
controls the yarn winding section 5 and the yarn process-
ing section 10.

[0179] Accordingly, the yarn winding section 5in which
large vibration occurs along with winding of the yarn is
mounted to the main frame 2, at a position different from
aposition where the yarn processing section 10 is mount-
ed to the main frame 2. This can reduce a direct trans-
mission of vibration from the yarn winding section 5 to
the yarn processing section 10. Thus, the unit controller
90 typically weak in vibration, and impact can be protect-
ed from vibration and stability of control can be ensured.
[0180] In the automatic winder 1 of this embodiment,
the winding controller 91 as a subordinate controller of
the unit controller 90, the winding controller 91 for con-
trolling the yarn winding operation of the yarn winding
section 5, is arranged in the yarn processing section 10
together with the unit controller 90.

[0181] Accordingly, the winding controller 91 as the
control section of the yarn winding section 5 can be pro-
tected from vibration, which can stably implement wind-
ing of the yarn.

[0182] In the automatic winder 1 of this embodiment,
the yarn winding section 5 is mounted to an upper portion
of the main frame 2. The yarn processing section 10 in-
cludes the yarn supply exchanging section 3 and the yarn
joining section 8. The yarn supply exchanging section 3
is arranged at a lower portion of the main frame 2. The
yarn joining section 8 arranged between the yarn supply
exchanging section 3 and the yarn winding section 5,
joins the yarn supplied from the yarn supply exchanging
section 3 to the yarn winding section 5.

[0183] Accordingly, each of the yarn winding section
5, the yarn supply exchanging section 3, and the yarn
joining section 8 is modularly configured, which can sup-
press transmission of large vibration occurred in the yarn
winding section 5 to other modules 3, 8.

[0184] In the automatic winder 1 of this embodiment,
the yarn winding section 5 includes the yarn winding
frame 54. The yarn joining section 8 of the yarn supply
exchanging section 3 includes the yarn joining frame 76.
The yarn winding frame 54 and the yarn joining frame 76
spaced from each other, are mounted to the main frame
2.

[0185] Accordingly, even when the yarn winding frame
54 greatly vibrates along with winding of the yarn, such
vibration is not transmitted directly to the yarn joining
frame 76. Therefore, the unit controller 90 can be pro-
tected from vibration.

[0186] In the automatic winder 1 of this embodiment,
the cradle 52 for supporting the package 9 that winds the
yarn is mounted to the yarn winding frame 54.

[0187] Accordingly, vibration of the cradle 52 is not
transmitted directly to the yarn joining frame 76, which
can protect the unit controller 90 from vibration.

[0188] In the automatic winder 1 of this embodiment,
the yarn monitoring device 71 for monitoring yarn defect
is mounted to the yarn joining frame 76.
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[0189] Accordingly, the yarn monitoring device 71 ar-
ranged close to the vibration source (the yarn winding
section 5), despite typically weak in vibration, can be pro-
tected from vibration. Therefore, a yarn sensing by the
yarn monitoring device 71 can be implemented with high
accuracy.

[0190] In the automatic winder 1 of this embodiment,
the air splicer 72 for joining the yarn by using a swirl air
stream is mounted to the yarn joining frame 76.

[0191] Accordingly, the splicer 72 can be protected
from vibration.

[0192] In the automatic winder 1 of this embodiment,
the tension applying device (yarn tension applying de-
vice) 75 for applying tension to the yarn is mounted to
the yarn joining frame 76.

[0193] Accordingly, the tension applying device 75 can
be protected from vibration.

[0194] In the automatic winder 1 of this embodiment,
a space is formed between the yarn winding section 5
and the yarn processing section 10.

[0195] This can efficiently suppress transmission of
large vibration occurred in the yarn winding section 5 to
the yarn processing section 10. Therefore, an adverse
effect on the unit controller 90 due to vibration can be
reduced.

[0196] In the automatic winder 1 of this embodiment,
a position (an upper surface of the receiving plate 15)
where the yarn winding section 5 is mounted to the main
frame 2 is arranged above a position (the support shaft
14) where the yarn processing section 10 is mounted to
the main frame 2.

[0197] Accordingly, the yarn winding section 5 and the
yarn processing section 10 can be rationally arranged.
[0198] In the automatic winder 1 of this embodiment,
the vibration absorbing members 59, 79 for absorbing
vibration are provided between the yarn winding section
5 and the main frame 2 and between the yarn processing
section 8 (10) and the main frame 2.

[0199] This can more reliably suppress transmission
of vibration in the yarn winding section 5 to the unit con-
troller 90 of the yarn processing section 10.

[0200] In the automatic winder 1 of this embodiment,
the main frame 2 arranged horizontally across the pair
of side plate parts (side plates) 11, includes the blower
duct 13 that passes a suction airflow generated in the
yarn processing section 10. The yarn processing section
10 (specifically, the yarn joining section 8) is fixed to the
blower duct 13. The bottom plate (bottom portion) 55 on
the back side of the yarn winding section 5 is fixed to the
receiving plate 15 bridged between the side plates 11
and arranged above the blower duct 13.

[0201] Accordingly, the yarn winding section 5 is
placed on the receiving plate 15 arranged above the
blower duct 13, not on an upper surface of the blower
duct 13, and then fixed thereto. As aresult, the yarn wind-
ing section 5 is supported from below, at a position close
to the vibration source of the yarn winding section 5 (a
position where the yarn winding is implemented). There-
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fore, the yarn winding section 5 can be further stably sup-
ported, and thus the unit controller 90 can be protected
from vibration. This can improve control stability.

[0202] In the automatic winder 1 of this embodiment,
the yarn winding section 5 includes the cradle 52 for sup-
porting the package 9 that is formed by winding the yarn
supplied from the yarn processing section 10. The pivot
58 of the cradle 52 is arranged above the receiving plate
15.

[0203] Accordingly, although large vibration is trans-
mitted to the pivot 58 of the cradle 52 along with rotation
of the package 9, the pivot 58 is positioned in an upper
area of the receiving plate 15. This can suppress unstable
placement of the pivot 58. Therefore, the unit controller
90 can be efficiently protected from vibration, and stability
of control can be improved.

[0204] In the automatic winder 1 of this embodiment,
a position where the cradle 52 supports the package 9
is arranged on a front side of the yarn winding section 5,
rather than a position where the yarn winding section 5
is fixed to the receiving plate 15. The front side of the
yarn winding section 5 is positioned rearward of the front
side of the yarn processing section 10. For example, in
a configuration of FIG. 4, the front side of the yarnwinding
frame 64 is positioned rearward of the front side of the
yarn joining frame 76.

[0205] Accordingly, in the yarn winding section 5 in
which large vibration is likely to occur in a portion where
the cradle 52 supports the package 9, the amount of pro-
truding to the front (the amount of overhang) is reduced
to further suppress looseness of the receiving plate 15.
As a result, stability of control can be improved.

[0206] In this embodiment, the automatic winder 1 is
manufactured by the following method. That is, such
method for manufacturing an automatic winder is a meth-
od for manufacturing the automatic winder 1 including
the plurality of winding units 4 each having at least the
yarn winding section 5 and the yarn joining section 8, and
the main frame 2 arranged across the plurality of winding
units 4. The method for manufacturing the automatic
winder 1 includes a first supporting step and a second
supporting step. In the first supporting step, an upper
surface of the blower duct 13 facing upward and included
in the main frame 2, supports more than half of the weight
of the yarn winding section 5 for winding the yarn into the
package 9. In the second supporting step, an upper sur-
face of the support shaft 14 facing upward and included
in the main frame 2, supports more than half of the weight
of the yarn joining section 8 for joining the yarn. The yarn
winding section 5 to be supported in the first supporting
step and the yarn joining section 8 to be supported in the
second supporting step are mounted to the main frame
2 via a different mounting mechanism, respectively.
[0207] Accordingly, each module (the yarn winding
section 5 and the yarn joining section 8) can be stably
supported on each surface facing upward, and also each
module can be individually mounted to the main frame
2. Each module is lighter than the entire winding unit 4,
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which can improve mounting workability.

[0208] The method for manufacturing the automatic
winder 1 of this embodimentincludes a main frame place-
ment step, a first step, a second step, and a third step.
In the main frame placement step, the main frame 2 that
is the base member is arranged in an installation position
in a textile machine factory, for example. In the first step,
the removable yarn supply exchanging section 3 selected
from several types of sections, is provided at a lower
portion of the main frame 2. In the second step, the re-
movable yarn winding section 5 selected from several
types of sections, is mounted to an upper portion of the
main frame 2. In the third step, the removable yarn joining
section 8 is mounted to the intermediate portion of the
main frame 2 in the vertical direction. However, the order
of mounting the yarn supply exchanging section 3, the
yarn winding section 5, and the yarn joining section can
be appropriately changed. The first supporting step is
implemented as one of the first step, the second step,
and the third step. The second supporting step is imple-
mented as one of the first step, the second step, and the
third step.

[0209] Accordingly, each of the yarn supply exchang-
ing section 3, the yarn winding section 5, and the yarn
joining section 8 is modularized and assembled to the
main frame 2. This can easily manufacture the automatic
winder 1. Before assembling the entire automatic winder
1, inspection can be also implemented in a module unit.
Specifically, the yarn winding section 5 prepared for each
module, for example, can be temporarily connected to a
winding controller for inspection (not shown) to check the
operation. Furthermore, since each sectionis removable,
maintenance and inspection, etc., can be implemented
for each section as necessary. This can improve work
efficiency.

[0210] Next, variation of the above-described embod-
iment will be described. In the following description, the
parts identical or similar to those of the above-described
embodiment will be denoted by the same reference nu-
merals, and descriptions thereof may be omitted.
[0211] Inthe above-described embodiment, the splicer
72, the tension applying device (yarn tension applying
member) 75, and the yarn monitoring device 71 that are
pre-assembled with the yarn joining mechanism 70, are
mounted to the yarn joining section 8 each winding unit
4. Similarly, the splicer 83 and the yarn monitoring device
84 that are pre-assembled with the yarn joining mecha-
nism 80, are mounted to the yarn joining section 8 of
each winding unit 4.

[0212] In this respect, in this variation, the splicers
72,83, the tension applying device 75, and the yarn mon-
itoring devices 71,84 that are regarded as additional func-
tional devices, can be appropriately mounted to and re-
movable from the yarn joining mechanisms 70,80.
[0213] In this variation, the additional functional devic-
es are not limited to the above-described splicers 72,83,
the tension applying device 75, and the yarn monitoring
devices 71,84. A waxing (wax applying device) or a yarn
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speed sensor (yarn speed measuring device) may also
be adopted as the additional functional devices. That is,
various members necessary for winding the yarn can be
included in the additional functional devices.

[0214] These additional functional devices may be
mounted to and removable from the yarn supply ex-
changing section 3 or the yarn winding section 5, as well
as the yarn joining section 8.

[0215] Accordingly, various combinations of the addi-
tional functional devices can be mounted to each winding
unit 4, and various types of the automatic winder 1 can
be easily provided.

[0216] As described above, in the automatic winder 1
of this variation, the additional functional devices neces-
sary for winding operation of the yarn are removably
mounted to at least one of the yarn supply exchanging
section 3, the yarn winding section 5, or the yarn joining
section 8.

[0217] With notonly the combination ofthe yarn supply
exchanging section 3, the yarn winding section 5, and
the yarn joining section 8, but also the combination of the
additional functional devices, various types of the winding
units 4 can be easily provided.

[0218] In the automatic winder 1 of this variation, the
above-described additional functional devices are at
least one of the splicers 72,83, the tension applying de-
vice 75, the waxing, the yarn monitoring devices 71,84,
and the yarn speed sensor.

[0219] Accordingly, depending on the use of the wind-
ing units 4, the configuration of the automatic winder 1
can be appropriately changed by mounting the suitable
additional functional devices.

[0220] Although some preferred embodiments of the
present invention have been described above, the
above-described configurations can be changed, for ex-
ample, as follows.

[0221] In the above-described embodiment, by using
the dedicated main frame 200 with its height different
from the main frame 2, the yarn joining mechanism 80
can be combined with other modules, but this is not lim-
ited thereto. For example, instead of the above, the yarn
joining mechanism 80 may be applied to the main frame
2 by appropriately expanding the space L between the
receiving plate 15 and the upper surface of the blower
duct 13. As a result, the common main frame 2 can be
used as a framework when applying the yarn joining
mechanism 70 to the yarn joining section 8 and when
applying the yarn joining mechanism 80 to the yarn join-
ing section 8, which can further promote platform estab-
lishment. In the present invention, the main frame 2 is a
base member for combining the modules such as the
yarn supply exchanging section 3, the yarn winding sec-
tion 5, the yarn joining section 8, etc. As long as each
module can be removable, the structure is not limited.
[0222] As described above, when the height of the po-
sition where the yarn winding section 5 is mounted to the
main frame 2 is changeable, there are the following ad-
vantages. Thatis, depending on whether a type including
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the yarn accumulation part (yarn accumulation device)
81 is adopted as the yarn joining section 8 or whether a
type without including the yarn accumulation part 81 is
adopted as the yarn joining section 8, the vertical dimen-
sion of the yarn joining section 8 arranged at the inter-
mediate portion of the automatic winder 1 is changed. In
this respect, with a configuration of the presentinvention,
in accordance with changing of the height of the yarn
joining section 8, the mounting position of the yarn wind-
ing section 5 can be changed, and various configurations
of the winding units 4 can be achieved with a common
platform.

[0223] In the above-described embodiment, the unit
controller 90 and the winding controller 91 are arranged
in the yarn joining section 8, but this is not limited thereto.
That is, the unit controller 90 and the winding controller
91 may be arranged in the yarn supply exchanging sec-
tion 3, instead of the yarn joining section 8.

[0224] The yarn joining section 8 and the yarn supply
exchanging section 3 may be integrally provided.
[0225] Inthe above-described embodiment, the vibra-
tion absorbing member 59 is provided between the yarn
winding section 5 (bottom plate 55) and the main frame
2, and the vibration absorbing member 79 is provided
between the yarn joining section 8 (yarn joining frame
76) and the front end surface of the blower duct 13, but
either one or both of them may be omitted.

[0226] In the above-described embodiment, a space
is formed between the yarn winding section 5 and the
yarn joining section 8, but this is not limited thereto. For
example, instead of this configuration, a vibration absorb-
ing member such as a sponge may be provided in the
space.

DESCRIPTION OF THE REFERENCE NUMERALS
[0227]

1 automatic winder

2 main frame (base member)

3  yarn supply exchanging section (yarn supply ex-
changing module)

4 winding unit (winder unit)

5 yarn winding section (first module, yarn winding
module)

8 yarn joining section (second module, yarn joining
module)
Claims

1. An automatic winder for winding a yarn from a yarn
supply bobbin to form a package comprising:
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a plurality of winder units each having at least a
first module and a second module; and

a base member in which the plurality of winder
units is arranged, wherein

the base member has a first receiving surface
that faces upward and supports more than half
of the weight of the first module, and a second
receiving surface that faces upward and sup-
ports more than half of the weight of the second
module,

the first module is a yarn winding module con-
figured as a yarn winding section for winding the
yarn into the package,

the second module is a yarn joining module con-
figured as a yarn joining section for joining the
yarn,

the first module and the second module are
mounted to the base member via a different
mounting mechanism, respectively.

The automatic winder according to claim 1, wherein
each of the winder units has a third module,

the base member has a third receiving surface that
faces upward and supports more than half of the
weight of the third module,

the third module is a yarn supply exchanging module
configured as a yarn supply exchanging section for
holding a yarn wound in the yarn winding section.

The automatic winder according to claim 2, wherein
the yarn joining module includes a fixing member for
fixing the yarn supply exchanging module.

The automatic winder according to any one of claims
1 to 3, wherein
the base member includes:

a duct through which a suction airflow sucked
from the winder units flows; and

acompressed air pipe that supplies compressed
air to the winder units,

the first receiving surface is formed in the duct,
the second receiving surface is formed in the
compressed air pipe.

The automatic winder according to any one of claims
1 to 4, wherein
the yarn winding module includes:

a cradle that supports the package in a rotatable
manner;

a driving source that generates driving force for
rotating the package; and

a traverse device that traverses the yarn to be
wound in the package.

6. Theautomatic winder according to any one of claims

1 to 5, wherein
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the yarn winding module is mounted to a covering
member provided in the first receiving surface.

The automatic winder according to any one of claims
1 to 6, wherein

the first receiving surface facing upward, supports
all of the weight of the yarn winding module.

The automatic winder according to any one of claims
1 to 7, wherein

the second receiving surface is provided downward
of the duct through which the suction airflow sucked
from the winder units flows,

the yarn joining module supported by the second re-
ceiving surface is mounted on a surface facing out-
ward in the duct.

The automatic winder according to any one of claims
1 to 8, wherein

the yarn winding module is provided upward and
rearward of the yarn joining module,

the yarn joining module is provided upward of the
yarn supply exchanging module configured as a yarn
supply exchanging section for holding a yarn to be
wound in the yarn winding section.

The automatic winder according to any one of claims
1 to 9, wherein

the base member is a main frame,

the automatic winder includes:

a yarn supply exchanging section that is ar-
ranged at a lower portion of the main frame, the
yarn supply exchanging section including one
of several types of yarn supply exchanging de-
vices that is selectively mounted, wherein

the yarn winding section arranged at an upper
portion of the main frame, includes one of sev-
eral types of yarn winding devices that is selec-
tively mounted,

the yarn joining section arranged in an interme-
diate portion of the main frame in the vertical
direction, joins a yarn supplied from the yarn
supply exchanging section to the yarn winding
section.

The automatic winder according to claim 10, wherein
several types of the yarn supply exchanging devices
are a magazine type bobbin supply device, and a
transport tray type bobbin supply device,

several types of the yarn winding devices are a tra-
versing drum type yarn winding device, and an arm
traverse type yarn winding device.

The automatic winder according to claim 10, wherein
several types of the yarn supply exchanging devices
are a magazine type bobbin supply device, a trans-
port tray type bobbin supply device, and a package
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supply device for supporting a cone-shaped pack-
age,

several types of the yarn winding devices are a tra-
versing drum type yarn winding device, and an arm
traverse type yarn winding device.

The automatic winder according to claim 10, wherein
one of several types of yarn joining mechanisms is
selectively mounted to the yarn joining section,
several types of the yarn supply exchanging devices
are a magazine type bobbin supply device, and a
transport tray type bobbin supply device,

several types of the yarn winding devices are a tra-
versing drum type yarn winding device, and an arm
traverse type yarn winding device,

several types of the yarn joining mechanisms are a
suction mouth type yarn joining mechanism, and a
yarn accumulation type yarn joining mechanism hav-
ing a yarn accumulation part.

The automatic winder according to claim 13, wherein
when the yarn accumulation type yarn joining mech-
anism is mounted to the yarn joining section, either
the traversing drum type yarn winding device or the
arm traverse type yarn winding device can be se-
lected as the yarn winding device to be mounted to
the yarn winding section.

The automatic winder according to any one of claims
10 to 13, wherein

an additional functional device necessary forwinding
the yarn is removably provided in at least one of the
yarn supply exchanging section, the yarn winding
section, or the yarn joining section.

The automatic winder according to claim 15, wherein
the functional device is at least one of an air splicer,
a yarn tension applying device, a wax applying de-
vice, a yarn defect monitoring device, and a yarn
speed measuring device.

The automatic winder according to any one of claims
1to 9, wherein

the base member is a main frame,

the automatic winder includes:

a yarn supply exchanging section removably
provided at a lower portion of the main frame,
wherein

the yarn winding section is removably mounted,
in the main frame, above a position where the
yarn supply exchanging section is provided,
the yarn joining section is removably mounted,
in the main frame, above a position where the
yarn supply exchanging section is provided, and
below a position where the yarn winding section
is mounted.
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The automatic winder according to claim 17, wherein
the height of a mounting position of the yarn winding
section with respect to the main frame can be
changed.

The automatic winder according to claim 17 or 18,
wherein

the yarn joining section includes a winding controller
for controlling the yarn winding section, and an unit
controller for controlling the winding controller and
totally controlling the yarn joining section and the
yarn supply exchanging section.

The automatic winder according to any one of claims
1 to 9, wherein

the base member is a main frame,

the yarn winding section is mounted to the main
frame,

the automatic winder includes:

a yarn processing section including a mecha-
nism for joining the yarn, the yarn processing
section that is mounted to the main frame at a
position different from the position where the
yarn winding section is mounted to the main
frame; and

an unit controller arranged in the yarn process-
ing section, the unit controller that controls the
yarn winding section and the yarn processing
section.

The automatic winder according to claim 20, wherein
the yarn winding section is mounted to an upper por-
tion of the main frame,

the yarn supply exchanging section is arranged at a
lower portion of the main frame,

the yarn joining section arranged between the yarn
supply exchanging section and the yarn winding sec-
tion, is adapted to join a yarn supplied from the yarn
supply exchanging section to the yarn winding sec-
tion,

the yarn processing section includes the yarn supply
exchanging section and the yarn joining section.

The automatic winder according to claim 21, wherein
the yarn winding section includes a yarn winding
frame,

the yarn joining section of the yarn supply exchang-
ing section includes a yarn joining frame, the yarn
winding frame and the yarn joining frame spaced
from each other, are mounted to the main frame.

The automatic winder according to claim 22, wherein
a cradle for supporting a package that winds a yarn
is mounted to the yarn winding frame.

The automatic winder according to claim 23, wherein
a yarn defect monitoring device for monitoring yarn
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defects is mounted to the yarn joining frame.

The automatic winder according to claim 23 or 24,
wherein

an air splicer for joining the yarn by using a swirl air
stream is mounted to the yarn joining frame.

The automatic winder according to any one of claims
23 to 25, wherein

a yarn tension applying device for applying tension
to the yarn, is mounted to the yarn joining frame.

The automatic winder according to any one of claims
20 to 26, wherein

a space is formed between the yarn winding section
and the yarn processing section.

The automatic winder according to any one of claims
20 to 27, wherein

a position where the yarn winding section is mounted
to the main frame is arranged above a position where
the yarn processing section is mounted to the main
frame.

The automatic winder according to any one of claims
20 to 28, wherein

a vibration absorbing member for absorbing vibra-
tion is provided at least either between the yarn wind-
ing section and the main frame or between the yarn
processing section and the main frame.

The automatic winder according to any one of claims
20 to 29, wherein

the main frame bridged horizontally between a pair
of side plates, includes a duct that passes a suction
airflow generated in the yarn processing section,
the yarn processing section is fixed to the duct,

a bottom portion on the back side of the yarn winding
section is fixed to a receiving plate bridged between
the side plates and arranged above the duct.

The automatic winder according to claim 30, wherein
the yarn winding section includes a cradle for sup-
porting a package to be formed by winding a yarn
supplied from the yarn processing section,

a pivot of the cradle is arranged above the receiving
plate.

The automatic winder according to claim 31, wherein
a position where the cradle supports the package is
arranged on a front side of the yarn winding section,
rather than a position where the yarn winding section
is fixed to the receiving plate,

the front side of the yarn winding section is positioned
rearward of a front side of the yarn processing sec-
tion.

Avyarnwinding module included in each of the winder
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units thatis provided in the automatic winder accord-
ing to any one of claims 1 to 32.

A yarn joining module included in each of the winder
units thatis provided in the automatic winder accord-
ing to any one of claims 1 to 32.

A yarn supply exchanging module included in each
of the winder units that is provided in the automatic
winder according to any one of claims 1 to 32.

A method for manufacturing an automatic winder in-
cluding a plurality of winder units each having at least
a first module and a second module, and a base
member arranged across the plurality of winder units
comprising:

a first supporting step in which a first receiving
surface facing upward and included in the base
member supports more than half of the weight
of the first module that is a yarn winding module
configured as a yarn winding section for winding
a yarn into a package; and

a second supporting step in which a second re-
ceiving surface facing upward and included in
the base member supports more than half of the
weight ofthe second module thatis ayarn joining
module configured as a yarn joining section for
joining a yarn, wherein

the first module to be supported in the first sup-
porting step and the second module to be sup-
ported in the second supporting step are mount-
ed to the base member via a different mounting
mechanism, respectively.

The method for manufacturing the automatic winder
according to claim 36 comprising:

a main frame placement step in which a main
frame that is the base member is arranged at a
position to be arranged;

a first step in which one of a removable yarn
supply exchanging section selected from sever-
al types of sections, the removable yarn winding
section selected from several types of sections,
and the removable yarn joining section is pro-
vided atone of an upper portion, an intermediate
portion in the vertical direction, and a lower por-
tion of the main frame;

a second step in which one of the yarn supply
exchanging section, the yarn winding section,
and the yarn joining section, that is not provided
in the first step, is provided at one of the upper
portion, the intermediate portion in the vertical
direction, and the lower portion of the main
frame, that is not arranged in the first step; and
a third step in which one of the yarn supply ex-
changing section, the yarn winding section, and
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the yarn joining section, that is not provided in
the first step and the second step, is provided
atone of the upper portion, the intermediate por-
tion inthe vertical direction, and the lower portion
of the main frame, that is not arranged in the first
step and the second step, wherein

the first supporting step is implemented as one
of the first step, the second step, and the third
step,

the second supporting step is implemented as
one of the first step, the second step, and the
third step.
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