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(54) AUTOMATIC WINDER

(57)  An automatic winder includes plural winding
units. The winding unit includes a yarn supply section 20
and a winding section. The yarn supply section 20 in-
cludes a first guide 41, a second guide 42, a first motor
51, and a second motor 52. The first guide 41 takes a
tray 19in. The second guide 42 receives the tray 19 taken
in by the first guide 41, settles the tray 19 to a yarn supply
position where a yarn is to be unwound, and after the
unwinding of the yarn is completed, discharges the tray
19. The firstmotor 51 drives the firstguide 41. The second
motor 52, which is operable independently of the first
motor 51, drives the second guide 42. The first guide 41
is a disk-shaped member having a single notch for guid-
ing the tray 19.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention mainly relates to a wind-
ing unit that winds up a yarn from a yarn supply bobbin
transported with a tray, to produce a package.

2. Description of the Related Art
[0002]

Patent Literature 1 is Japanese Patent Application
Laid-Open No. 2013-197702.

Patent Literature 2 is European Patent Application
Publication No. 4015429.

[0003] Patent Literature 1 discloses an automatic
winder that transports a tray to a winding unit along a
bobbin transport path. The automatic winder according
to Patent Literature 1 includes a yarn supply section. The
yarn supply section takes the tray into the winding unit,
and holds the tray at a predetermined position. The yarn
supply section includes a turntable and a transport guide.
The turntable is driven by a stepping motor via a cam
mechanism. As the turntable turns, the tray is transported
toward the predetermined position. The transport guide
is, like the turntable, driven by the stepping motor via the
cam mechanism. Operations of the transport guide take
the tray in, discharge the tray, and hold the tray at the
predetermined position. The turntable and the transport
guide are driven by the same stepping motor. Patent Lit-
erature 2 discloses a bobbin exchange device having an
input disk 20 and an output disk 30, which are driven by
a motor. The input disk 20 and the output disk 30 each
have plural groove portions, and delivery of a bobbin
takes place in these groove portions. The output disk 30
has a second sidewall portion where a second curved
portion 33 is formed. The second curved portion of the
second sidewall portion is configured to prevent entry of
a plate 8 of a bobbin holder 7 coming from a first supply
path 12.

SUMMARY OF THE INVENTION

[0004] In Patent Literature 1, take-in and discharge of
the tray may be impossible in various situations, because
the same stepping motor is used to drive the turntable
and the transport guide. For example, since the transport
guide is used for all of take-in of the tray, discharge of
the tray, and holding of the tray, there is a possibility that
take-in of the tray and discharge of the tray cannot be
performed while the tray is being held, for example. In
Patent Literature 2, for achieving delivery of the tray be-
tween the groove portions formed in the two disks, it is
necessary to strictly control rotation positions and rota-
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tion timings of the disks. In addition, the disks having
complicated shapes with plural groove portions are ex-
posed, which raises a risk that a yarn end that fell off a
yarn supply bobbin during unwinding due to vibrations in
transportation may get caught in the disks.

[0005] The present invention has been made in view
of the circumstances described above, and aims mainly
to provide a winding unit capable of taking a tray in and
discharging a tray in various situations.

[0006] The foregoing has described problems to be
solved by the present invention. The following will de-
scribe solutions to the problems and advantageous ef-
fects thereof.

[0007] An aspect of the present invention provides an
automatic winder configured as follows. That is, an au-
tomatic winder includes plural winding units. The winding
unitincludes a yarn supply section and a winding section.
The yarn supply section performs take-in and discharge
of atray, on which a yarn supply bobbin is supported with
an upright posture while being transported. The winding
section unwinds a yarn from the yarn supply bobbin set
on the tray taken in by the yarn supply section, and winds
up the yarn to form a package. The yarn supply section
includes afirst guide, a second guide, afirstdrive source,
and a second drive source. The first guide takes the tray
in. The second guide receives the tray taken in by the
first guide, settles the tray to a yarn supply position where
the yarn is to be unwound, and after the unwinding of the
yarn is completed, discharges the tray. The first drive
source drives the first guide. The second drive source,
which is operable independently of the first drive source,
drives the second guide. The first guide is a disk-shaped
member having a single notch for guiding the tray.
[0008] With this configuration, the first guide for per-
forming take-in of the tray and the second guide for per-
forming position settlement and discharge of the tray can
be driven independently of each other. Consequently,
take-in and discharge of the tray can be performed in
various situations. In addition, the shape of the first guide
having the single notch can eliminate the possibility that
the tray may be transported by an unnecessary notch or
that the tray may be jammed by an unnecessary notch.
Furthermore, the first guide, due to its disk-like shape,
has its trajectory of movement substantially constant
even when the rotational phase changes. This can re-
duce the possibility of the first guide being unexpectedly
contacted by the tray. Accordingly, take-in and discharge
of the tray can be performed in various situations.
[0009] The automatic winder is preferably configured
as follows. The automatic winder includes a supply path,
adischarge path, and a unit path. The supply path trans-
ports the tray, and supplies the tray to the winding unit.
The discharge path transports the tray discharged from
the winding unit. The unit path connects the supply path
to the yarn supply position. The first guide is driven to
turn to and fro within a predetermined angle range by the
first drive source. The first guide, by turning in a first di-
rection, connects the supply path to the unit path, and
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then by turning in a second direction, pushes the tray so
as to bring the tray closer to the yarn supply position.
[0010] With this configuration, as the first guide is driv-
en to turn to and fro, take-in of the tray from the supply
path and transport of the tray along the unit path can be
performed. It is likely that the yarn of the yarn supply
bobbin is entangled in the first guide if the first guide
keeps rotating in the same direction. Such entanglement
of the yarn can be suppressed by the first guide turning
to and fro.

[0011] The automatic winder is preferably configured
as follows. The first guide transports the tray toward the
discharge path side with the tray sandwiched between
the first guide and a wall surface of the unit path. While
the tray is sandwiched between the wall surface of the
unit path and the first guide, a portion of the unit path
toward the supply path side is closed by the first guide,
and in this closed portion, an angle formed between a
contour of the unit path and a contour of the first guide
is an acute angle.

[0012] Since the tray is pushed in a state where the
angle formed between the contour of the unit path and
the contour of the first guide is an acute angle, a force
that pushes the tray is easily converted to a force for
transporting the tray to the discharge path side. Accord-
ingly, transport of the tray by the first guide can be per-
formed appropriately.

[0013] The automatic winder is preferably configured
as follows. The automatic winder includes a tray sensor,
a unit control section, a machine control apparatus, and
an adjusting mechanism. The tray sensor, which is pro-
vided for each of the winding units, detects the tray. The
unit control section controls the winding unit. The ma-
chine control apparatus is connected to the plural winding
units. The adjusting mechanism adjusts the number of
the yarn supply bobbins to be supplied to the winding
unit. The adjusting mechanism includes the tray sensor,
the unit control section, the machine control apparatus,
and the first drive source.

[0014] Use of a result of detection by the tray sensor,
which is provided for each winding unit, makes it possible
to identify the number of trays supplied to each winding
unit. Accordingly, controlling the first drive source, etc.
so as to supply an appropriate number of trays is possi-
ble.

[0015] The automatic winder is preferably configured
as follows. The automatic winder includes a tray sensor,
a unit control section, a machine control apparatus, and
an adjusting mechanism. The tray sensor, which is dis-
posed in the supply path, detects the tray. The unit control
section controls the winding unit. The machine control
apparatus is connected to the plural winding units. The
adjusting mechanism adjusts the number of the yarn sup-
ply bobbins to be supplied to the winding unit. The ad-
justing mechanism includes the tray sensor, the unit con-
trol section, the machine control apparatus, and the first
drive source.

[0016] Use of information such as a result of detection

10

15

20

25

30

35

40

45

50

55

by the tray sensor, which is disposed in the supply path,
makes it possible to control the first drive source, etc. so
as to supply an appropriate number of trays to the winding
unit.

[0017] Inthe automatic winder, itis preferable that the
first guide, by turning in the first direction, discharges the
tray existing in the unit path toward the supply path.

[0018] Accordingly, not only take-in of the tray but also
discharge of the tray can be performed by using the first
guide.

[0019] The automatic winder is preferably configured

as follows. The second guide is driven in rotation by the
second drive source. A direction in which the second
guide is rotated when settling the tray to the yarn supply
position is the same as a direction in which the second
guide is rotated when discharging the tray.

[0020] Accordingly, position settlement of the tray and
discharge of the tray can be performed just by rotating
the second guide in one direction.

[0021] Inthe automatic winder, itis preferable that the
first guide and the second guide are attached at different
levels, so that a trajectory of movement of the first guide
overlaps a trajectory of movement of the second guide
when viewed in an axial direction of the yarn supply bob-
bin, and in this overlapping portion, delivery of the tray
from the first guide to the second guide takes place.

[0022] This configuration can make delivery of the tray
easy.
[0023] The automatic winder is preferably configured

as follows. The first guide and the second guide are at-
tached at differentlevels, so thata trajectory of movement
of the first guide overlaps a trajectory of movement of the
second guide when viewed in an axial direction of the
yarn supply bobbin. The first guide comes into contact
with a first portion of the tray, to take the tray in. The
second guide comes into contact with a second portion
of the tray, to settle the position of the tray, the second
portion being different in height from the first portion.
[0024] Since thefirst guide and the second guide come
into contact with different portions of the tray, the first
guide and the second guide are less likely to interfere
when the first guide and the second guide transport the
trays. This can offer a degree of freedom in controlling
the position and timing of the first guide and the second
guide.

[0025] Inthe automatic winder, itis preferable that the
tray sensor is, in the supply path, disposed at a rate of
one for a plurality of winding units.

[0026] This configuration can reduce the number of
tray sensors, and thus can lower the costs, as compared
to a configuration having the tray sensor provided for
each winding unit.

[0027] Inthe automatic winder, itis preferable that the
first guide and the second guide are applicable to both a
configuration in which a path extending through the sup-
ply path, the unit path, and the discharge path is clock-
wise in a plan view, and a configuration in which a path
extending through the supply path, the unit path, and the
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discharge path is counterclockwise in a plan view.
[0028] Accordingly, two kinds of automatic winders
that are different from each other in terms of the direction
in which trays are transported can adopt identical first
guides and identical second guides. The component
costs can be lowered, therefore. Use of the identical first
guides and the identical second guides results in sub-
stantially equal times required to replace the respective
yarn supply bobbins. This makes calculation of the work-
ing efficiency easy.

[0029] The automatic winder is preferably configured
as follows. The winding unit includes an unwinding assist
device for assisting unwinding of a yarn from the yarn
supply bobbin. The yarn supply position is a position
where the tray locates when the unwinding assist device
unwinds a yarn from the yarn supply bobbin.

[0030] Accordingly, settling the tray to the yarn supply
position allows the unwinding assist device to work ap-
propriately, to assist unwinding of the yarn.

[0031] In the automatic winder, it is preferable that
take-in of the tray by the first guide and settlement of the
tray to the yarn supply position by the second guide can
be performed concurrently.

[0032] This can improve the operating efficiency as
compared to when take-in and discharge of the tray are
performed sequentially.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1isafrontview showing an overall configuration
of an automatic winder including winding units ac-
cording to an embodiment of the present invention.
FIG. 2 is a cross-sectional side view of a tray and a
yarn supply bobbin placed on the tray.

FIG. 3 is a side view of the winding unit.

FIG. 4 is a perspective view of an unwinding assist
device and its vicinity.

FIG. 5 is a side view illustrating a movable member
being descended so as to follow descending of a
chase portion.

FIG. 6 is a plan view of a yarn supply section.

FIG. 7 illustrates that rotation of a first guide brings
a supply path and a unit path into connection.

FIG. 8 illustrates that rotation of the first guide causes
a tray to be taken into the unit path.

FIG. Qillustrates that rotation of a second guide caus-
es a tray disposed at a yarn supply position to be
discharged.

FIG. 10 illustrates that rotation of the second guide
causes a next tray to be fixed at the yarn supply
position.

FIG. 11 illustrates that rotation of the first guide caus-
es a tray disposed in the unit path to be discharged
to the supply path.

FIG. 12 shows a layout of tray sensors according to
first variation.
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FIG. 13 is a perspective view of a second guide ac-
cording to second variation.

FIG. 14 is a perspective view of a second guide ac-
cording to third variation.

FIG. 15 is a plan view of a yarn supply section ac-
cording to fourth variation.

FIG. 16 is a schematic plan view showing tray trans-
port directions in automatic winders arranged adja-
cent to each other.

FIG. 17 is a plan view of a yarn supply section ac-
cording to fifth variation.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0034] The following will describe, with reference to the
drawings, an automatic winder according to an embodi-
ment of the presentinvention. FIG. 1 is a front view show-
ing a schematic configuration of an automatic winder 10
according to the embodiment.

[0035] Referringto FIG. 1, the automatic winder 10 in-
cludes, as main components, plural winding units 11 ar-
ranged side by side, a machine control apparatus 12, a
yarn supply bobbin feeder 13, and a doffing device 14.
[0036] The machine control apparatus 12 is configured
to be capable of communication with each winding unit
11. An operator of the automatic winder 10 is, by manip-
ulating the machine control apparatus 12 as appropriate,
able to collectively manage the plural winding units 11.
[0037] Each winding unit 11 unwinds a yarn 16 from a
yarn supply bobbin 15, and winds the unwound yarn 16
onto a winding bobbin while traversing it, to form a pack-
age 18.

[0038] Arranged between the yarn supply bobbin feed-
er 13 and the winding unit 11 is a transport mechanism
(not shown) constituted by a belt conveyor or the like.
The transport mechanism includes a path for transporting
a tray 19 (FIG. 2) on which a yarn supply bobbin 15 is
set to the winding unit 11 and also for returning a tray 19
discharged from the winding unit 11.

[0039] As shown in FIG. 2, the tray 19 includes a peg
portion 19a, a bobbin set portion (first portion) 19b, and
abase portion (second portion) 19¢c. The peg portion 19a
is a member having a substantially cylindrical shape or
a substantially conical shape, and protrudes in a sub-
stantially perpendiculardirection, as shownin FIG.2. The
peg portion 19a can be inserted to the inside of a core
tube 15a of the yarn supply bobbin 15. The bobbin set
portion 19b is a member having a substantially columnar
shape, whose axis is coincident with the axis of the peg
portion 19a. The bobbin set portion 19b has an outer
diameter larger than the outer diameter of the core tube
15a of the yarn supply bobbin 15. Accordingly, as shown
in FIG. 2, if the peg portion 19a is inserted in the core
tube 15a of the yarn supply bobbin 15, the yarn supply
bobbin 15 can be supported with a substantially upright
posture on the tray 19. The base portion 19¢c is a member
having a substantially columnar shape, whose axis is co-
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incident with the axis of the bobbin set portion 19b. The
base portion 19c has an outer diameter larger than the
outer diameter of the bobbin set portion 19b. The bobbin
set portion 19b and the base portion 19c are at different
positions with respect to the height direction (axial direc-
tion).

[0040] The yarn supply bobbin feeder 13 supplies to
the automatic winder 10 the yarn supply bobbin 15 wound
with the yarn 16 spun by a spinning machine (not shown).
More specifically, the yarn supply bobbin feeder 13 sets
the yarn supply bobbin 15 on the tray 19 one by one.
Instead of providing the yarn supply bobbin feeder 13,
the spinning machine may be linked to the automatic
winder. In such a case, a transport mechanism consti-
tuted by a belt conveyor or the like is arranged between
the spinning machine and the winding unit 11 of the au-
tomaticwinder. The transport mechanism includes a path
for transporting a tray 19 (FIG. 2) on which a yarn supply
bobbin 15 is set to the winding unit 11, and also for re-
turning a tray 19 discharged from the winding unit 11 to
the spinning machine.

[0041] When a package 18 becomes fully wound
(which means a state where a specified amount of yarn
is wound) in each winding unit 11, the doffing device 14
travels to the position of this winding unit 11. Then, the
doffing device 14 removes the fully wound package 18
from the winding unit 11, and sets an empty winding bob-
bin on the winding unit 11.

[0042] The winding unit 11 will now be described with
reference to FIG. 3. The winding unit 11 includes a yarn
supply section 20 and a winding section 21.

[0043] The yarn supply section 20 is configured to hold
the yarn supply bobbin 15 placed on the tray 19 at a
predetermined position. This enables the yarn 16 to be
appropriately unwound from the yarn supply bobbin 15.
A detailed configuration of the yarn supply section 20 will
be given later.

[0044] The winding section 21 includes a cradle 23 and
a winding drum 17.

[0045] The cradle 23 has a pair of bearing centers, and
the winding bobbin 22 is sandwiched by the bearing cent-
ers so that the winding bobbin 22 is rotatably supported.
The cradle 23 is capable of bringing the outer circumfer-
ence of the package 18 that the cradle 23 is supporting
into contact with the outer circumference of the winding
drum 17.

[0046] The winding drum 17 rotates the package 18
while traversing the yarn 16 on the surface of the package
18. The winding drum 17 is driven in rotation by a non-
illustrated drive source (such as an electric motor). Driv-
ing the winding drum 17 in rotation while the outer cir-
cumference of the package 18 is in contact with the wind-
ingdrum 17 allows the package 18 to be driven in rotation
accordingly. The winding drum 17 has, on its outer cir-
cumferential surface, a helical traversing groove (not
shown). The yarn 16 unwound from the yarn supply bob-
bin 15 is wound up onto the surface of the package 18,
while being traversed with a fixed width by the traversing
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groove. This is how the package 18 having a fixed wind-
ing width can be formed.

[0047] In the winding unit 11, an unwinding assist de-
vice 24, a tension applying device 25, a yarn splicing
device 26, and a yarn quality measuring instrument 27,
which are arranged in this order from the yarn supply
section 20 side, are disposed along a yarn passage ex-
tending from the yarn supply section 20 to the winding
section 21. The winding unit 11 also includes a unit con-
trol section 39 for controlling respective components of
the winding unit 11. The unit control section 39 is capable
of communication with the machine control apparatus
12. In the following description, the upstream side and
the downstream side in the direction in which the yarn
16 travels may sometimes be referred to just as "up-
stream side" and "downstream side," respectively.
[0048] The unwinding assist device 24 includes a reg-
ulation member 28 capable of hanging over the core tube
of the yarn supply bobbin 15. The regulation member 28,
which is a substantially tubular member, is disposed so
as to be in contact with a balloon formed above a yarn
layer of the yarn supply bobbin 15. Here, the balloon re-
fers to where the yarn 16 unwound from the yarn supply
bobbin 15 is swung around by the centrifugal force. When
the regulation member 28 comes into contact with the
balloon, a tension is applied to a portion of the yarn 16
existing in the balloon, so that excessive swinging of the
yarn 16 is prevented or reduced. Accordingly, the yarn
16 can be appropriately unwound from the yarn supply
bobbin 15.

[0049] The tension applying device 25 applies a pre-
determined tension to the traveling yarn 16. In this em-
bodiment, the tension applying device 25 is configured
as a gate-type one having movable comb teeth disposed
in relation to fixed comb teeth. The comb teeth on the
movable side are biased such that the two comb teeth
are in a meshed state. When passing through between
the comb teeth in the meshed state, the yarn 16 is bent,
which can apply a moderate tension to the yarn 16, for
enhancing the quality of the package 18. The tension
applying device 25, however, is not limited to the gate-
type one mentioned above, and for example, a disk-type
one may be adopted.

[0050] Ifthe yarn 16 is broken between the yarn supply
bobbin 15 and the package 18 for some reason, the yarn
splicing device 26 splices a lower yarn on the yarn supply
bobbin 15 side and an upper yarn on the package 18
side. In this embodiment, the yarn splicing device 26 is
configured as a splicer device that twists yarn ends to-
gether by using a swirling airflow generated with com-
pressed air. The yarn splicing device 26 is not limited to
such a splicer device, and for example, a mechanical-
type knotter or the like may be adopted.

[0051] The yarn quality measuring instrument 27 mon-
itors the thickness of the yarn 16 with an appropriate sen-
sor. A cutter (not shown) is additionally disposed near
the yarn quality measuring instrument 27. The cutter is
for cutting the yarn 16 immediately when the yarn quality
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measuring instrument 27 detects an abnormality in the
yarn thickness.

[0052] Disposed below and above the yarn splicing de-
vice 26 are a lower yarn catching pipe 29 for catching
and guiding a yarn (lower yarn) on the yarn supply bobbin
15 side and an upper yarn catching pipe 30 for catching
and guiding a yarn (upper yarn) on the package 18 side.
The lower yarn catching pipe 29 has, at its distal end, a
suction port 31, and the upper yarn catching pipe 30 has,
at its distal end, a suction mouth 32. To the two catching
pipes 29, 30, appropriate negative pressure sources are
respectively connected, which allows suction flows to act
on the suction port 31 and the suction mouth 32.
[0053] With this configuration, if the yarn is broken be-
tween the yarn supply bobbin 15 and the package 18,
the yarn on the yarn supply bobbin 15 side is caught and
introduced to the yarn splicing device 26 by the lower
yarn catching pipe 29, while the yarn on the package 18
side is caught and introduced to the yarn splicing device
26 by the upper yarn catching pipe 30. As the yarn splicing
device 26 is driven in this state, the upper yarn and the
lower yarn are spliced to each other, so that the yarn 16
becomes continuous between the yarn supply bobbin 15
and the package 18. Accordingly, winding of the yarn 16
onto the package 18 can be resumed.

[0054] The unwinding assist device 24 will now be de-
scribed in detail with reference to FIG. 4.

[0055] Inthe description given below, an extension line
of the central axis (the winding center) of the regulation
member 28 having a tubular shape is represented by
imaginary line 70.

[0056] Theunwindingassistdevice 24 includes a lifting
mechanism (not shown) for moving the regulation mem-
ber 28 substantially in the vertical direction along the axis
ofthe lifting mechanism. The operation of the lifting mech-
anism is controlled by the unit control section 39.
[0057] The unwinding assist device 24 also includes a
sensor holding member 35, which moves integrally with
the regulation member 28. Fixed to the sensor holding
member 35 is a yarn layer sensor 36 for detecting an
upper end surface (hereinafter called a chase portion) of
ayarn layer of the yarn supply bobbin 15. The yarn layer
sensor 36 is configured as a transmissive-type photo
sensor having a light emitter 36a and a light receiver 36b.
When the light emitter 36a and the light receiver 36b are
obstructed from each other by the chase portion, the
chase portion is detected. A result of the detection by the
yarn layer sensor 36 is sent to the unit control section 39.
[0058] During yarn winding, the unit control section 39
performs a control to make the regulation member 28
(and the sensor holding member 35) descend to a posi-
tion where the yarn layer sensor 36 can detect the chase
portion. This allows the regulation member 28 (and the
sensor holding member 35) to descend so as to follow
the descending of the chase portion (a decrease of the
yarn on the yarn supply bobbin 15) caused by unwinding
of the yarn 16 from the yarn supply bobbin 15, as shown
in FIG. 5. The positional relationship between the chase
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portion and the regulation member 28 can be always kept
constant. Thus, a tension applied to the balloon can be
kept constant, so that the yarn 16 can be appropriately
unwound from the yarn supply bobbin 15.

[0059] A detailed structure of the yarn supply section
20 will now be described with reference to FIG. 6.
[0060] The above-described transport mechanism in-
cludes a supply path 61, a unit path 62, and a discharge
path 63. The supply path 61, the unit path 62, and the
discharge path 63 are formed of cover members made
of sheet metals. To be specific, cover members are dis-
posed side by side with gaps between the cover mem-
bers, so that the supply path 61, the unit path 62, and
the discharge path 63 are formed.

[0061] The supply path 61 is a path for supplying a tray
19 to the winding unit 11. The unit path 62 is formed for
each winding unit 11. Each unit path 62 is connected to
the supply path 61. The unit path 62 is a path extending
through a yarn supply position. The yarn supply position
refers to a position where the tray 19 locates when the
yarn 16 of the yarn supply bobbin 15 is unwound. In this
embodiment, the position where the tray 19 locates when
the unwinding assist device 24 unwinds the yarn 16 of
the yarn supply bobbin 15 corresponds to the yarn supply
position.

[0062] After unwinding of the yarn 16 from the yarn
supply bobbin 15 at the yarn supply position is finished,
the tray 19 is discharged from the yarn supply position
to the discharge path 63. The discharge path 63 is a path
for transporting a tray 19 discharged from the unit path
62. The yarn supply bobbin 15 is collected from the tray
19 transported by the discharge path 63, and the yarn
supply bobbin feeder 13 sets a new yarn supply bobbin
15 on the tray 19.

[0063] As shown in FIG. 6, the yarn supply section 20
includes afirstguide 41, a second guide 42, a tray sensor
43, and a tray holding part 44.

[0064] The first guide 41 is disposed in the unit path
62 and near the intersection of the unit path 62 and the
supply path 61. The first guide 41 has a disk-like shape,
and is attached so as to be capable of turning about a
rotation axis 41a, which is the center of the disk. The first
guide 41 is disposed below the cover members that form
the supply path 61, the unit path 62, and the discharge
path 63.

[0065] Thefirstguide 41 isdriven toturnby a first motor
(first drive source) 51. The first motor 51 is a motor ca-
pable of controlling the rotational phase (the number of
revolutions), and capable of forward and reverse rota-
tions. The first motor 51 is a stepping motor, for example.
The first motor 51 is controlled by the unit control section
39 via a non-illustrated motor driver, for example. With
this configuration, the unit control section 39 is able to
control the rotational phase of the first guide 41.

[0066] The first guide 41 has a notch 41b. The first
guide 41 guides the tray 19 by using the notch 41b. In
detail, as the unit control section 39 turns the first guide
41 with the tray 19 residing in the notch 41b, a wall portion



11 EP 4 393 858 A1 12

ofthe notch 41b pushes the tray 19 (and more specifically
the bobbin set portion 19b). The tray 19 is consequently
guided to a predetermined position. The first guide 41 is
configured with a disk in the shape of a perfect circle in
this embodiment, but instead the first guide 41 may have
an oval shape. Alternatively, a part of the perfect circle
may be an arc-shaped portion having unevenness that
deviates from the orbit of the perfect circle.

[0067] The secondguide42isdisposed inthe unit path
62 and on the downstream side of the first guide 41. The
second guide 42 is in the shape of an elongated plate
whose opposite end portions serve as guide pieces 42b.
The second guide 42 is attached so as to be rotatable
about a rotation axis 42a, which is at the center of the
second guide 42. The second guide 42 is disposed below
the cover members that form the supply path 61, the unit
path 62, and the discharge path 63.

[0068] The second guide 42 is driven in rotation by a
second motor (second drive source) 52. The second mo-
tor 52 is capable of controlling the rotational phase (the
number of revolutions). The second motor 52 is a step-
ping motor, for example. The first motor 51 and the sec-
ond motor 52 are different motors, and therefore they
can operate individually. The second motor 52 is control-
led by the unit control section 39 via a non-illustrated
motor driver, for example. With this configuration, the unit
control section 39 is able to control the rotational phase
ofthe firstguide 41 and the rotational phase of the second
guide 42 independently of each other.

[0069] Thesecond guide 42 guidesthetray 19 by using
the guide pieces 42b. In detail, as the second guide 42
rotates, the guide piece 42b of the second guide 42 push-
es the tray 19 (and more specifically the base portion
19c¢). The tray 19 is consequently guided to a predeter-
mined position.

[0070] The first guide 41 and the second guide 42 are
at different positions in the height direction (the direction
of the rotation axis). Thus, even though a trajectory of
movement of the first guide 41 and a trajectory of move-
ment of the second guide 42 overlap when viewed in the
height direction (FIG. 6), they do not interfere each other.
A control or adjustment for avoiding a collision of the first
guide 41 with the second guide 42 is not necessary,
therefore. While the first guide 41 pushes the bobbin set
portion 19b of the tray 19, the second guide 42 pushes
the base portion 19¢c of the tray 19. The first guide 41 and
the second guide 42 push different portions of the tray
19 (contact different portions of the tray 19). Accordingly,
it is easy for the first guide 41 and the second guide 42
to simultaneously push the tray 19. Although the second
guide 42 is disposed below the first guide 41 in this em-
bodiment, the second guide 42 may be disposed above
the first guide 41.

[0071] The tray sensor 43 detects an entry of the tray
19 to the unit path 62. The tray sensor 43 includes a fixed
portion 43a and a movable portion 43b. The movable
portion 43b is rotatable about the fixed portion 43a. The
movable portion 43b includes a magnet for example, and
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amagnet sensor is fixed below the movable portion 43b.
This configuration allows the tray sensor 43 to detect
movement of the movable portion 43b. The movable por-
tion 43b is disposed at a position where the movable
portion 43b can be in contact with the tray 19 passing
through the unit path 62. Entry of the tray 19 to the unit
path 62 is detected based on whether or not the tray 19
comes into contact with the movable portion 43b. Aresult
of the detection by the tray sensor 43 is outputted to the
unit control section 39.

[0072] This sensor is just an example. For instance,
the tray 19 may be detected with an optical sensor. The
optical sensor, for example, has a light emitter and a light
receiver, andis configured to emit light from the light emit-
ter toward a detection region (e.g., a region above the
supply path 61 or the unit path 62). If a tray 19 is present
in the detection region, the light receiver detects light
reflected from the tray 19. Thus, whether or not any tray
19 is present in the detection region can be detected
based on the amount of light received by the light receiv-
er. The optical sensor is not limited to a reflection-type
one as mentioned above, but may be a transmissive-type
one.

[0073] This embodiment includes an adjusting mech-
anism 100 for adjusting whether or not to supply a tray
19 to the unit path 62, and/or adjusting the number of
trays 19 to be supplied to the unit path 62. The adjusting
mechanism 100 is configured to include the tray sensor
43, the unit control section 39, the machine control ap-
paratus 12, and the first guide 41. A specific process
performed by the adjusting mechanism 100 will be de-
scribed later.

[0074] The tray holding part44 is a member for settling
the tray 19 to a yarn supply position. The tray holding
part44 includes a swing shaft44a, a body 44b, a rail 44c,
and a contact portion 44d. The body 44b is capable of
swinging about the swing shaft 44a and along the rail
44c. The body 44b is biased to the upstream side by a
biasing member (not shown). The contact portion 44d,
which is attached to the body 44b, is a portion that can
be in contact with the tray 19. The contact portion 44d is
made of a resin for example. The biasing member exerts
a biasing force, which makes the contact portion 44d
push the tray 19 to the upstream side and hold the tray
19. Details of an operation of the tray holding part 44
settling the tray 19 to the yarn supply position will be
given later. The configuration of the tray holding part 44
is just an example. The same function may be imple-
mented by another configuration, as long as the other
configuration is capable of holding the tray 19 at a certain
position.

[0075] Next, aflow of taking the tray 19 from the supply
path 61 into the unit path 62, unwinding the yarn 16, and
discharging the tray 19 to the discharge path 63 will be
described with reference to FIG. 7 to FIG. 10.

[0076] FIG.7 and FIG. 8 show an operation of the first
guide 41 when taking the tray 19 into the unit path 62.
Referring to the upper diagram of FIG. 7, the first guide
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41 closes the unit path 62, and therefore the tray 19 is
not taken into the unit path 62. An edge portion of the
first guide 41 constitutes a part of the supply path 61.
[0077] The machine control apparatus 12 and the unit
control section 39, which constitute the adjusting mech-
anism 100, determine whether or not a tray 19 needs to
be taken into the unit path 62. For example, the unit con-
trol section 39 determines that the necessity to take a
new tray 19 in is high, if the amount of yarn remaining on
the yarn supply bobbin 15 from which the yarn 16 is cur-
rently being unwound or the number of trays 19 stocked
up in the unit path 62 is small. Alternatively, the machine
control apparatus 12 may calculate the number of trays
19 that should be stocked up in the unit path 62, based
on how many trays 19 are flowing in the supply path 61.
Especially when a lotis nearly finishing, the machine con-
trol apparatus 12 may calculate the number of trays 19
that should be stocked up in the unit path 62 such that
not too many trays 19 are stocked up in a particular wind-
ing unit 11.

[0078] Ifthe machine control apparatus 12 and the unit
control section 39 determine that a new tray 19 needs to
be taken in, the unit control section 39 controls the first
motor 51 to make the first guide 41 turn clockwise (in the
first direction) (the lower diagram of FIG. 7). The unit
control section 39 stops the turning of the first guide 41
at a point of time when the notch 41b of the first guide
41 is positioned at the intersection of the supply path 61
and the unit path 62. As a result, the supply path 61 and
the unit path 62 are connected. In other words, a tray 19
transported in the supply path 61 can be taken into the
notch 41b (the upper diagram of FIG. 8).

[0079] Asthetray 19 is taken into the notch 41b of the
first guide 41, the tray sensor 43 detects the tray 19. In
response to the tray sensor 43 detecting the tray 19, the
unit control section 39 makes the first guide 41 turn coun-
terclockwise (in the second direction) (the lower diagram
of FIG. 8). This allows the tray 19 to be transported to
the downstream side in the unit path 62.

[0080] Inthe lowerdiagram of FIG. 8, an enlarged view
of the first guide 41 transporting the tray 19 to the down-
stream side is additionally shown. As illustrated in this
enlarged view, the first guide 41 transports the tray 19 to
the downstream side with the tray 19 sandwiched be-
tween the first guide 41 and a wall surface of the unit
path 62. At this time, the unit path 62 is, on the side up-
stream of its portion where the tray 19 is sandwiched,
closed by the first guide 41. In this closed portion, the
angle formed between the contour of the unit path 62 and
the contour of the first guide 41 is defined as angle 6 (see
FIG. 8). Inthis embodiment, the angle 0 is an acute angle,
and therefore a force that the tray 19 receives from the
first guide 41 is converted into a force that transports the
tray 19 to the downstream side. Accordingly, in this em-
bodiment, the first guide 41 can easily transport the tray
19. When the contour of the unit path 62 or the contour
of the first guide 41 includes a curve, it is acceptable to
calculate the angle 6 by approximating the curve to a
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straight line. When, in the closed portion, the contour of
the unit path 62 orthe contour of the first guide 41 includes
apolygonalline and itisimpossible to calculate the angle
6 appropriately, it is acceptable to calculate the angle 6
by extending the contour of a portion that is in contact
with the tray 19.

[0081] Thereafter, if a necessity arises to take a tray
19 in again, the unit control section 39 makes the first
guide 41 turn in the first direction (clockwise). Thus, in
this embodiment, the first guide 41 turns alternately in
the first and second directions. That is, the first motor 51
drives the first guide 41 such that the first guide 41 is
driven to turn to and fro within a predetermined angle
range. Therefore, even if yarn wastes are adhered, the
yarn wastes do not easily get entangled in the first guide
41. Here, the first guide 41 may be rotated only in one
direction.

[0082] An operation of the second guide 42 will now
be described. The upper diagram of FIG. 9 shows a state
after the tray 19 is transported by the first guide 41. The
second guide 42 cooperates with the tray holding part 44
to fix the tray 19 in the yarn supply position. More spe-
cifically, the tray holding part 44 pushes the tray 19 (bob-
bin set portion 19b) toward the upstream side with the
biasing force of the biasing member, as described above.
On the other hand, the guide piece 42b of the second
guide 42 pushes the tray 19 (base portion 19c) toward
the downstream side. This is how the tray 19 can be fixed
in a sandwiched manner. Since the guide piece 42b of
the second guide 42 pushes the base portion 19¢, which
has the largestareain the tray 19, a pushing force applied
by the guide piece 42b can be stably transmitted to the
tray 19. Adoption of this configuration suppresses the
tray 19 being tilted by the pushing force of the guide piece
42b. Furthermore, the tray holding part 44 and the guide
piece 42b of the second guide 42 are disposed at different
levels such that they can push the tray 19 at different
heights. Accordingly, even if the tray holding part 44 and
the guide piece 42b of the second guide 42 are disposed
so as to overlap each other when viewed in the vertical
direction, they are not in contact with each other, and
thus the degree of freedom in layout is improved.
[0083] Then, after unwinding of the yarn 16 on the tray
19 placed at the yarn supply position is completed, the
unit control section 39 rotates the second guide 42 coun-
terclockwise. Since the second guide 42 is rotated with
a force exceeding the biasing force of the biasing mem-
ber, the tray 19 can be discharged to the downstream
side in such a manner that the guide piece 42b pushes
away the tray holding part 44 (the lower diagram of FIG.
9).

[0084] Simultaneously with the discharge of the tray
19, the other guide piece 42b transports an upstream
tray 19 to the downstream side. As described above,
transport of this tray 19 by the first guide 41 has been
completed, and therefore the second guide 42 comes
into contact with the tray 19 in a region where the first
guide 41 overlaps the second guide 42, to transport the
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tray 19. The tray 19 is consequently transported to the
yarn supply position, and settled to the yarn supply po-
sition while being sandwiched between the second guide
42 and the tray holding part 44 (FIG. 10). Then, unwind
of the yarn 16 from the yarn supply bobbin 15 is started
again.

[0085] In this manner, the second guide 42 according
to this embodimentis capable of, by using the plural guide
pieces 42b, simultaneously performing discharge of a
tray 19 placed at the yarn supply position and transport
of an upstream tray 19 to the yarn supply position. Thus,
the yarn supply section 20 according to this embodiment
exhibits a high operating efficiency. The second guide
42 is, unlike the first guide 41, driven in rotation only in
one direction. In this embodiment, as described above,
the first guide 41 and the second guide 42 do not interfere
each other, and their drive sources are independent of
each other. It therefore is possible to start transporting a
tray 19 by the second guide 42 without waiting for com-
pletion of an operation of the first guide 41. Accordingly,
settling the position of a tray 19 by the second guide 42,
etc. may be performed concurrently with take-in of a tray
19 by the first guide 41.

[0086] Another function implemented with use of the
first guide 41 will now be described with reference to FIG.
11. As described above, the first guide 41 has a function
of taking a tray 19 transported in the supply path 61 into
the unit path 62. The first guide 41 may additionally have
a function of discharging (returning) a tray 19 existing in
the unit path 62 to the supply path 61.

[0087] For example, assume a case where: a tray 19
is present in the unit path 62; the tray 19 is within the
notch 41b (the upper diagram of FIG. 11); and the unit
control section 39 determines that the tray 19 needs to
be discharged to the supply path 61. In this case, the unit
control section 39 makes the first guide 41 turn clockwise,
to discharge the tray 19 to the supply path 61 (the lower
diagram of FIG. 11). Furthermore, even after the tray 19
is transported by the first guide 41 as shown in the upper
diagram of FIG. 9, the unit control section 39 can dis-
charge the tray 19 to the supply path 61 by a cooperation
between the first guide 41 and the second guide 42. To
be specific, the unit control section 39 makes the second
guide 42 rotate in the clockwise direction so that the tray
19 can be inserted into the notch 41b of the first guide
41, and moreover the unit control section 39 makes the
first guide 41 turn clockwise so that the tray 19 can be
discharged to the supply path 61.

[0088] In a case where, for example, trays 19 concen-
trate in the unit path 62 of a particular winding unit 11,
such a phenomenon can be eliminated by the foregoing
configuration. The first guide 41 according to this embod-
iment has a single notch 41b. If the first guide 41 has
plural notches 41b, the above-described function of dis-
charging (returning) the tray 19 existing in the unit path
62 to the supply path 61 cannot be implemented. Only a
single notch 41b is preferable, therefore.

[0089] First variation of the above-described embodi-
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ment will now be described. FIG. 12 shows a layout of
tray sensors 43 according to the variation. In the following
descriptions of variations, members identical or similar
tothose of the above-described embodimentwill be given
the same reference signs on the drawings, and their de-
scriptions may sometimes be omitted.

[0090] In the above-described embodiment, the tray
sensor 43 is provided for each winding unit 11. Instead,
the first variation has one tray sensor 43 provided for
every predetermined number of winding units 11 (here-
inafter, one group of winding units 11). The number of
winding units 11 included in one group is an integer equal
to or greater than two, but preferably is five or more and
twenty or less, for example.

[0091] In the above-described embodiment, the tray
sensor 43 is used to determine whether or not the first
guide 41 of a relevant winding unit 11 has taken a tray
19 in. In the first variation, on the other hand, the tray
sensor 43 is used to determine whether or not a winding
unit 11 included in a group has taken a tray 19 in. For
example, assume a case where a necessity to take a tray
19 into one winding unit 11 included in a group arises. In
such a case, only the relevant winding unit 11 makes its
first guide 41 rotate to connect the supply path 61 and
the unit path 62 to each other, whereas the other winding
units 11 included in the same group close the unit paths
62 by their first guides 41. If a predetermined time has
elapsed since the tray sensor 43 detected a tray 19, a
unit control section 39 determines that the tray 19 has
been taken into the relevant winding unit 11. The prede-
termined time is a time that is set because there is a time
lag from when the tray sensor 43 detects a tray 19 to
when the tray 19 reaches the relevant winding unit 11.
[0092] In this variation, as compared to in the above-
described embodiment, the number of tray sensors 43
can be reduced, and the costs can be lowered accord-
ingly.

[0093] Second variation and third variation will now be
described with reference to FIG. 13 and FIG. 14. FIG. 13
is a perspective view of a second guide 42 according to
the second variation. FIG. 14 is a perspective view of a
second guide 42 according to the third variation.

[0094] While the second guide 42 of the above-de-
scribed embodimentis shaped like a flat plate, the second
guides 42 of the second and third variations are shaped
such that bent portions 42c are provided in parts of them.
The bent portions 42c are end portions of the second
guide 42 being bent substantially at a right angle. The
bent portions 42c are formed at a position kept from the
guide pieces 42b, that is, at a position closer to the rota-
tion center than the guide piece 42b. Thanks to the pres-
ence of the bent portions 42c¢, the second guide 42 has
an increased strength. The direction in which the bent
portions 42c are bent may be either upward or downward.
It may be possible that recesses 42d are formed on op-
posite longitudinal sides of the bentportion 42c, as shown
in FIG. 14.

[0095] Fourth variation will now be described with ref-
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erence to FIG. 15. FIG. 15 is a plan view of a yarn supply
section 20 including a second guide 42 according to the
fourth variation.

[0096] The second guide 42 of the above-described
embodiment has two guide pieces 42b. The second
guide 42 of the fourth variation has four guide pieces 42b.
In other words, the second guide 42 of the fourth variation
is a disk-shaped member having four notches. The
number of guide pieces 42b formed is not limited to the
ones illustrated in the above-described embodiment and
in the fourth variation, and for example, may be one,
three, or five or more.

[0097] Fifth variation will now be described with refer-
ence to FIG. 16 and FIG. 17. FIG. 16 is a schematic plan
view showing transport directions in which trays 19 are
transported in automatic winders 10 arranged adjacent
to each other. FIG. 17 is a plan view of a yarn supply
section 20 according to the fifth variation.

[0098] In a textile factory, plural automatic winders 10
are arranged side by side. A configuration including plural
automatic winders 10 is called fiber processing equip-
ment. As shown in FIG. 16, the plural automatic winders
10 are arranged such that apparatus front surfaces face
each other, in other words, such that apparatus rear sur-
faces face each other. The apparatus front surface refers
to a surface of the machine control apparatus 12 on which
input keys or a display is disposed. With this arrange-
ment, a gap between the apparatus front surfaces of the
automatic winders 10 can be used as a passageway for
an operator, which allows the operator to perform oper-
ations efficiently. The machine control apparatuses 12
of the automatic winders 10 arranged facing each other
are disposed in end portions of the automatic winders 10
on the same side with respect to the direction in which
the winding units 11 are arranged side by side.

[0099] Two automatic winders 10 arranged facing
each other are different from each other in terms of the
direction in which trays 19 are transported. One of them
will be referred to as first automatic winder 10a, while the
other as second automatic winder 10b, as shown in FIG.
16. The first automatic winder 10a, in a plan view, has a
counterclockwise path formed by extending through the
supply path 61, the unit path 62, and the discharge path
63 (in other words, the supply path 61 is on the apparatus
rear surface side). The second automatic winder 10b, in
a plan view, has a clockwise path formed by extending
through the supply path 61, the unit path 62, and the
discharge path 63 (in other words, the supply path 61 is
on the apparatus front surface side).

[0100] Referringto FIG. 17, the yarn supply section 20
of the fifth variation is different from that of the above-
described embodiment in terms of the direction in which
atray 19 is transported. This is why the fifth variation and
the above-described embodiment are different from each
other in terms of the shape of a unit path 62. A first guide
41 and asecond guide 42 of the fifth variation are identical
to the first guide 41 and the second guide 42 of the above-
described embodiment. Here, being identical encom-
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passes being substantially identical. Just required is that
a function and an approximate shape be identical. Being
strictly identical is not required. That is, the first guide 41
and the second guide 42 are applicable to both the first
automatic winder 10a and the second automatic winder
10b.

[0101] The firstguide 41 turns with a tray 19 positioned
within a notch 41b, and can thereby transport the tray 19
to the downstream side along the unit path 62. Thus, the
first guide 41 is applicable to unit paths 62 with various
shapes, as long as a trajectory of movement of the first
guide 41 (specifically, the notch 41b) overlaps a part of
the unit path 62 in a plan view. A portion of the second
guide 42 capable of pushing a tray 19 is large, and there-
fore the second guide 42 is applicable to unit paths 62
with various shapes, as long as a trajectory of movement
of the second guide 42 overlaps a part of the unit path
62. Accordingly, the first guide 41 and the second guide
42 according to this embodiment are applicable to both
the first automatic winder 10a and the second automatic
winder 10b.

[0102] Since the first automatic winder 10a and the
second automatic winder 10b adopt identical first guides
41 and identical second guides 42, the number of kinds
of components to be manufactured and managed is re-
duced, so that the component costs can be lowered. In
addition, a time required to transport a tray 19 to the yarn
supply position along the unit path 62 and to discharge
the tray 19 from the unit path 62 in the first automatic
winder 10a can be equal to that in the second automatic
winder 10b. Accordingly, it is possible that the first auto-
matic winder 10a and the second automatic winder 10b
need substantially the same time for transporting a tray
19. Consequently, a method for calculating the operating
efficiency of the first automatic winder 10a can be used
to calculate the operating efficiency of the second auto-
matic winder 10b.

[0103] As thus far described above, the automatic
winder 10 according to this embodiment includes the plu-
ral winding units 11. The winding unit 11 includes the
yarn supply section 20 and the winding section 21. The
yarn supply section 20 performs take-in and discharge
of the tray 19, on which the yarn supply bobbin 15 is
supported with an upright posture while being transport-
ed. The winding section 21 unwinds the yarn 16 from the
yarn supply bobbin 15 set on the tray 19 taken in by the
yarn supply section 20, and winds up the yarn 16 to form
the package 18. The yarn supply section 20 includes the
first guide 41, the second guide 42, the first motor 51,
and the second motor 52. The first guide 41 takes the
tray 19in. The second guide 42 receives the tray 19 taken
in by the first guide 41, settles the tray 19 to the yarn
supply position where the yarn 16 is to be unwound, and
after the unwinding of the yarn 16 is completed, discharg-
es the tray 19. The first motor 51 drives the first guide
41. The second motor 52, which is operable independ-
ently of the first motor 51, drives the second guide 42.
The first guide 41 is a disk-shaped member having the
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single notch for guiding the tray 19.

[0104] With this configuration, the first guide 41 for per-
forming take-in of the tray 19 and the second guide 42
for performing position settlement and discharge of the
tray 19 can be driven independently of each other. Con-
sequently, take-in and discharge of the tray 19 can be
performed in various situations. In addition, the shape of
the first guide 41 having the single notch can eliminate
the possibility that the tray 19 may be transported by an
unnecessary notch or that the tray 19 may be jammed
by an unnecessary notch. Furthermore, the first guide
41, due to its disk-like shape, has its trajectory of move-
ment substantially constant even when the rotational
phase changes. This can reduce the possibility of the
first guide 41 being unexpectedly contacted by the tray
19. Accordingly, take-in and discharge of the tray 19 can
be performed in various situations.

[0105] The automatic winder 10 according to this em-
bodimentincludes the supply path 61, the discharge path
63, and the unit path 62. The supply path transports the
tray 19, and supplies the tray 19 to the winding unit 11.
The discharge path 63 transports the tray 19 discharged
from the winding unit 11. The unit path 62 connects the
supply path 61 to the yarn supply position. The first guide
41 is driven to turn to and fro within a predetermined
angle range by the first motor 51. The first guide 41, by
turning in the first direction, connects the supply path 61
to the unit path 62, and then by turning in the second
direction, pushes the tray 19 so as to bring the tray 19
closer to the yarn supply position.

[0106] With this configuration, as the first guide 41 is
driven to turn to and fro, take-in of the tray 19 from the
supply path 61 and transport of the tray 19 along the unit
path 62 can be performed. It is likely that the yarn 16 of
the yarn supply bobbin 15 is entangled in the first guide
41ifthefirstguide 41 keeps rotating in the same direction.
Such entanglement of the yarn 16 can be suppressed by
the first guide 41 turning to and fro.

[0107] Inthe automatic winder 10 according to this em-
bodiment, the first guide 41 transports the tray 19 toward
the discharge path 63 side with the tray 19 sandwiched
between the first guide 41 and the wall surface of the unit
path 62. While the tray 19 is sandwiched between the
wall surface of the unit path 62 and the first guide 41, a
portion of the unit path 62 toward the supply path 61 side
is closed by the first guide 41, and in this closed portion,
the angle 6 formed between the contour of the unit path
62 and the contour of the first guide 41 is an acute angle.
[0108] Since the tray is pushed in a state where the
angle formed between the contour of the unit path 62 and
the contour of the first guide 41 is an acute angle, a force
that pushes the tray is easily converted to a force for
transporting the tray 19 to the discharge path 63 side.
Accordingly, transport of the tray 19 by the first guide 41
can be performed appropriately.

[0109] The automatic winder 10 according to this em-
bodiment includes the tray sensor 43, the unit control
section 39, the machine control apparatus 12, and the
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adjusting mechanism 100. The tray sensor 43, which is
provided for each of the winding units 11, detects the tray
19. The unit control section 39 controls the winding unit
11. The machine control apparatus 12 is connected to
the plural winding units 11. The adjusting mechanism
100 adjusts the number of yarn supply bobbins 15 to be
supplied to the winding unit 11. The adjusting mechanism
100 includes the tray sensor 43, the unit control section
39, the machine control apparatus 12, and the first motor
51.

[0110] Use of a result of detection by the tray sensor
43, which is provided for each winding unit 11, makes it
possible to identify the number of trays 19 supplied to
each winding unit 11. Accordingly, controlling the first
motor 51, etc. so as to supply an appropriate number of
trays 19 is possible.

[0111] The automatic winder 10 according to the var-
iation includes the tray sensor 43, the unit control section
39, the machine control apparatus 12, and the adjusting
mechanism 100. The tray sensor 43, which is disposed
in the supply path 61, detects the tray 19. The unit control
section 39 controls the winding unit 11. The machine con-
trol apparatus 12 is connected to the plural winding units
11. The adjusting mechanism 100 adjusts the number of
yarn supply bobbins 15 to be supplied to the winding unit
11. The adjusting mechanism 100 includes the tray sen-
sor 43, the unit control section 39, the machine control
apparatus 12, and the first motor 51.

[0112] Use of information such as a result of detection
by the tray sensor 43, which is disposed in the supply
path 61, makes it possible to control the first motor 51,
etc. so as to supply an appropriate number of trays 19.
[0113] Inthe automatic winder 10 according to this em-
bodiment, the first guide 41, by rotating in the first direc-
tion, discharges the tray 19 existing in the unit path 62
toward the supply path 61.

[0114] Accordingly, not only take-in of the tray 19 but
also discharge of the tray 19 can be performed by using
the first guide 41.

[0115] Inthe automatic winder 10 according to this em-
bodiment, the second guide 42 is driven in rotation by
the second motor 52. The direction in which the second
guide 42 is rotated when settling the tray 19 to the yarn
supply position is the same as the direction in which the
second guide 42 is rotated when discharging the tray 19.
[0116] Accordingly, position settlement of the tray 19
and discharge of the tray 19 can be performed just by
rotating the second guide 42 in one direction.

[0117] Inthe automatic winder 10 according to this em-
bodiment, the trajectory of movement of the first guide
41 overlaps the trajectory of movement of the second
guide 42 when viewed in the axial direction of the yarn
supply bobbin 15, and in this overlapping portion, delivery
of the tray 19 from the first guide 41 to the second guide
42 takes place.

[0118] This configuration can make delivery of the tray
19 easy.
[0119] Inthe automatic winder 10 according to this em-
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bodiment, the trajectory of movement of the first guide
41 overlaps the trajectory of movement of the second
guide 42 when viewed in the axial direction of the yarn
supply bobbin 15. The first guide 41 comes into contact
with the bobbin set portion 19b of the tray 19, to thereby
take the tray 19 in. The second guide 42 comes into con-
tact with the base portion 19c of the tray 19, to thereby
settle the position of the tray 19, the base portion 19¢c
being different in height from the bobbin set portion 19b.
[0120] Since the first guide 41 and the second guide
42 come into contact with different portions of the tray
19, the first guide 41 and the second guide 42 are less
likely to interfere when the first guide 41 and the second
guide 42 transport the trays 19. This can offer a degree
of freedom in controlling the position and timing of the
first guide 41 and the second guide 42.

[0121] Inthe automatic winder 10 according to the var-
iation, the tray sensor 43 is, in the supply path 61, dis-
posed at a rate of one for a plurality of winding units 11.
[0122] This configuration can reduce the number of
tray sensors 43, and thus can lower the costs, as com-
pared to a configuration having the tray sensor 43 pro-
vided for each winding unit 11.

[0123] Inthe automatic winder 10 according to this em-
bodiment, the winding unit 11 includes the unwinding as-
sist device 24 for assisting unwinding of the yarn 16 from
the yarn supply bobbin 15. The yarn supply position is a
position where the tray 19 locates when the unwinding
assist device 24 unwinds the yarn 16 from the yarn supply
bobbin 15.

[0124] Inthe automatic winder 10 according to this em-
bodiment, the first guide 41 and the second guide 42 are
applicable to both the configuration (second automatic
winder 10b) in which the path extending through the sup-
ply path 61, the unit path 62, and the discharge path 63
is clockwise in a plan view and the configuration (first
automatic winder 10a) in which the path extending
through the supply path 61, the unit path 62, and the
discharge path 63 is counterclockwise in a plan view.
[0125] Accordingly, two kinds of automatic winders 10
that are different from each other in terms of the direction
in which trays 19 are transported can adopt identical first
guides 41 and identical second guides 42. The compo-
nent costs can be lowered, therefore. Use of the identical
first guides 41 and the identical second guides 42 results
in substantially equal times required to replace the re-
spective yarn supply bobbins. This makes calculation of
the working efficiency easy.

[0126] Accordingly, settling the tray 19 to the yarn sup-
ply position allows the unwinding assist device 24 to work
appropriately, to assist unwinding of the yarn 16.
[0127] Inthe automatic winder 10 according to this em-
bodiment, take-in of the tray 19 by the first guide 41 and
settlement of the tray 19 to the yarn supply position by
the second guide 42 can be performed concurrently.
[0128] This can improve the operating efficiency as
compared to when take-in and discharge of the tray 19
are performed sequentially.
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[0129] While a preferred embodiment of the present
invention and its variations have been described, the
foregoing configurations may be modified, for example,
as follows.

[0130] Although thefirstguide 41 andthe second guide
42 are driven in rotation in the above-described embod-
iment, they may be driven linearly. In such a configura-
tion, a cylinder or the like, instead of the motor, can be
used as the first drive source or the second drive source.
[0131] In the above-described embodiment, the sec-
ond guide 42 performs transport of the tray 19 to the yarn
supply position, position settlement of the tray 19, and
discharge of the tray 19. Instead, transport of the tray 19
to the yarn supply position may be performed by another
guide.

[0132] For example, the unwinding assist device 24 is
not an essential component, and may be omitted. In such
a case, the yarn supply position may be a predetermined
position that is preset based on a frame of the winding
unit 11 or another member as a reference.

[0133] Although the above-described embodiment il-
lustrates the automatic winder 10 including the plural
winding units 11, it may be acceptable that the automatic
winder 10 includes one winding unit 11.

Claims

1. An automatic winder (10) comprising plural winding
units (11),

the winding unit (11) including:

a yarn supply section (20) for performing
take-in and discharge of a tray (19), on
which a yarn supply bobbin (15) is support-
ed with an upright posture while being trans-
ported; and

a winding section for unwinding a yarn from
the yarn supply bobbin (15) set on the tray
(19) taken in by the yarn supply section (20),
and winding up the yarn to form a package
(18),

the yarn supply section (20) including:

a first guide (41) for taking the tray (19) in;
a second guide (42) for receiving the tray
(19) taken in by the first guide (41), settling
the tray (19) to a yarn supply position where
the yarn is to be unwound, and after the un-
winding of the yarn is completed, discharg-
ing the tray (19);

a first drive source (51) for driving the first
guide (41); and

a second drive source (52) for driving the
second guide (42), the second drive source
(52) being operable independently of the
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first drive source (51),

the first guide (41) being a disk-shaped member
having a single notch (41b) for guiding the tray
(19).

2. Theautomaticwinder (10)accordingto claim 1, com-

prising:

a supply path (61) for transporting the tray (19),
and supplying the tray (19) to the winding unit
(11);

a discharge path (63) for transporting the tray
(19) discharged from the winding unit (11); and
a unit path (62) connecting the supply path (61)
to the yarn supply position,

the first guide (41) being driven to turn to and
fro within a predetermined angle range by the
first drive source (51),

the first guide (41) being configured to, by turn-
ing in a first direction, connect the supply path
(61) to the unit path (62), and then by turning in
a second direction, push the tray (19) so as to
bring the tray (19) closer to the yarn supply po-
sition.

3. The automatic winder (10) according to claim 2,

wherein

thefirstguide (41) transports the tray (19) toward
the discharge path (63) side with the tray (19)
sandwiched between the first guide (41) and a
wall surface of the unit path (62), and

while the tray (19) is sandwiched between the
wall surface of the unit path (62) and the first
guide (41), a portion of the unit path (62) toward
the supply path (61) side is closed by the first
guide (41), and in this closed portion, an angle
formed between a contour of the unit path (62)
and a contour of the first guide (41) is an acute
angle.

4. The automatic winder (10) according to claim 2 or 3,

comprising:

a tray sensor (43) for detecting the tray (19), the
tray sensor (43) being provided for each of the
winding units (11);

a unit control section (39) for controlling the
winding unit (11);

a machine control apparatus (12) connected to
the plural winding units (11); and

an adjusting mechanism (100) for adjusting the
number of the yarn supply bobbins (15) to be
supplied to the winding unit (11),

the adjusting mechanism (100) including the
tray sensor (43), the unit control section (39),
the machine control apparatus (12), and the first
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drive source (51).

5. The automatic winder (10) according to claim 2 or 3,

comprising:

a tray sensor (43) for detecting the tray (19), the
tray sensor (43) being disposed in the supply
path (61);

a unit control section (39) for controlling the
winding unit (11);

a machine control apparatus (12) connected to
the plural winding units (11); and

an adjusting mechanism (100) for adjusting the
number of the yarn supply bobbins (15) to be
supplied to the winding unit (11),

the adjusting mechanism (100) including the
tray sensor (43), the unit control section (39),
the machine control apparatus (12), and the first
drive source (51).

The automatic winder (10) according to any one of
claims 2 to 5, wherein

the first guide (41), by turning in the first direction,
discharges the tray (19) existing in the unit path (62)
toward the supply path (61).

The automatic winder (10) according to any one of
claims 2 to 6, wherein

the second guide (42) is driven in rotation by the
second drive source (52), and

a direction in which the second guide (42) is ro-
tated when settling the tray (19) to the yarn sup-
ply position is the same as a direction in which
the second guide (42) is rotated when discharg-
ing the tray (19).

The automatic winder (10) according to any one of
claims 2 to 7, wherein

the first guide (41) and the second guide (42) are
attached at different levels, so that a trajectory of
movement of the first guide (41) overlaps a trajectory
of movement of the second guide (42) when viewed
in an axial direction of the yarn supply bobbin (15),
and in this overlapping portion, delivery of the tray
(19) from the first guide (41) to the second guide (42)
takes place.

The automatic winder (10) according to any one of
claims 2 to 8, wherein

the first guide (41) and the second guide (42)
are attached at different levels, so that a trajec-
tory of movement of the first guide (41) overlaps
a trajectory of movement of the second guide
(42) when viewed in an axial direction of the yarn
supply bobbin (15),

the first guide (41) comes into contact with a first
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portion of the tray (19), to take the tray (19) in,
and

the second guide (42) comes into contact with
a second portion of the tray (19), to settle the
position of the tray (19), the second portion being
different in height from the first portion.

The automatic winder (10) according to claim 4 or 5,
wherein

the tray sensor (43) is, in the supply path (61), dis-
posed at a rate of one for a plurality of winding units

(11).

The automatic winder (10) according to any one of
claims 2 to 10, wherein

the first guide (41) and the second guide (42) are
applicable to both a configuration in which a path
extending through the supply path (61), the unit path
(62), and the discharge path (63) is clockwise in a
plan view, and a configuration in which a path ex-
tending through the supply path (61), the unit path
(62), and the discharge path (63) is counterclockwise
in a plan view.

The automatic winder (10) according to any one of
claims 1 to 11, wherein

the winding unit (11) includes an unwinding as-
sistdevice (24) for assisting unwinding of a yarn
from the yarn supply bobbin (15), and

the yarn supply position is a position where the
tray (19) locates when the unwinding assist de-
vice (24) unwinds a yarn from the yarn supply
bobbin (15).

The automatic winder (10) according to any one of
claims 1 to 12, wherein

take-in of the tray (19) by the first guide (41) and
settlement of the tray (19) to the yarn supply position
by the second guide (42) can be performed concur-
rently.
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FIG. 2
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FIG. 3
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